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ANEXOE
Comprehante de pago de la tasa de presentacion de |a solicitud.

Dacumento que acredita la ex|5tencta ¥ representacion legal cuando el EDIICII:antE sea pErsong
juridica.

Poderes, = fuare el raso, F‘udJLJntD cmpla simple ver expemente MNo. ¢ &-818. 3

Documento de cesidn del |nventor al solicitants o a su causante Declarasian hapala Ceqla M
dat feT

Declaraciones,

{opia de |z solicitud internacional, {Resumen, descripcion, reivindicaciones, dibujos).

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

Copia del examen preliminar. internaciona! efectuado por la Autaridad Internacional de Examen
Freliminar {IFEA}

Traduccidn del examen preliminar internacional efectuads por la [PEA.
De ser ¢l caso, copia del contrate de acceso,

De ser ef caso, dotumento que acredite la licencia o autorizacidn de usoc de conbeimisntos
tradicionales de las comunidades indigenas.

Ce scr el casa, certificado deé deposite del material biolagica,

Arte final 12 = 12

De sar ¢l case, infarmacidon sébre gtras salicitudes de patente o titules abtenidos en el extranjero
por el misme ttular o sy causante, relacionadas parcial o totalmente oon 1a invencion de asta
zolicitud,

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

Otros. Busqueda Internacional

N

FIGURA CARACTERISTICA:

@)

NOMBRE: CARLOS R. DLARTE ' FIRMA:

Solicito la congesion de la patente,

C.C. 79.782.747 Ata T.P. 74,295

- ——
— - — - — [ y———

Instrucmones para el dlllgen{;lamIEﬂtO del presente ﬁ:rmularlo ver reverso de esta pagma
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. NATHALIE CAILLEAU,

LISTA DE INVENTORES
New Irontiers Scence Park South

Third Avenue, Harlow

Fusex, CM 19 5AW

Cran Bretafia
Magionalidad: Francesa

DAVID THOMAS DAVIES, /
MNew Frontiers S¢ience Park South
Third Avenue, Harlow

Essex, CM 19 5AW

Crran Brelafia

Nacionalidad: Dritanico /

. JOEL MICHAEL ESKEN,

Research Triangle Park

Five Moore Dinive

NC 277049

Estadns Unidos de América
Nactanalidad: Estadounidense /

ALAN JOSEPH HENNESSY,
New Frontiers Science Park South
Third Avenue, Flarlow

Eszex, CM 19 5AW

Ciran Bretafin

Nacionalidad: Trlandés

SENTHIL KUMAR I{USAL‘AKUMARI SUKUMAR, /

Research Triangle Park
Five Moare Drive

N{C 27700

Estados Untdos de Ameérica
Macionalidad: India
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6. ROGER EDWARD MARKWELL ‘/
New Frontiers Science Park South
- Third Avenue, Harlow
Essex, CM 19 SAW
(iran Bretafia
Nacionalidad: Britanico

7. TIMOTHY JAMES MILES, /
New Frontiers Science Park South
Third Avenue, Harlow
Essex, CM 19 SAW
Gran Bretaiia
Nacionalidad: Britanico

8. NEIL DAVID PEARSON,
New Frontiers Science Park South
Third Avenue, Harlow
Essex, CM 19 SAW
Gran Bretaiia
Nacionalidad: Brnitanico
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-Traduccién oficial del Inglés por Marlén Neira Castro, resolucion 2117 del ’E)

Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE REPRESENTACION DE

GLAXO GROUP LIMITED

PODER DE REPRESENTACION
Bilingie inglés- espaiol otorgado en Brentford, Middlesex, Inglaterra el 13 de
agoste de 2003 y firmado por Peter John Giddings,~Apoderado y Funcionario
autorizado.

Certificado de Notario De Pinna en espanol firmado por James Kerr Milligan

APOSTILLA
{Convencion de la Haya del 5 de octubre dq 1461)
1. Pais: Reinc Unide de Gran Bretaia e Irlanda del Norte ‘
- Este documento POblico |
2. ha sido firmado pbr James Kerr Milligan
Quien ejerce funciones de Notario publice
Lleva el sello del Wotario publico
CERTIFICADO
En Londres
G. El 14 agosto 2003
Par el Secretario de‘ Estado Principal de su Majestad para Asuntos
exteriores y de la Mancomunidad
8. No. G229474
9. Gran Sello de la Oficina de Asuntos exteriores y de la Mancomunidad
10. Firma legible de J. Garbrah— Por el Secretario de Estado -

Si el documento se usa en un pais gue no pertenece a la Convencién de la Haya del

5 de octubre de 1961 debe pasar por la seccién consular de 1a Misién que

- representa el pais.

- Es tradutcibn fiel del inglés, con ¢opia archivo para coafrentacidn. Bogotd 21 agosio-03.

Marlei Meira €

Hatulwe ©

FAARLEM MEIRA CASIE
Teaducior e Iniérprei2 O
Inglés - Espoiol - Ingle:
Resolucién No., 2117 del 7 O



DE PINNA

Yo, el infrascrito JAMES KERR MILLIGAN, Notario Pablico de la Ciudad de

Londres, Inglaterra, por la Autoridad Real debidaniente admitido y juramentado,
CERTIYFICO:

QUE es auténtica la firma suscrita al pie del adjunto Poder, por ser del puiio y letra
del Sefior Don PETER JOHN GIDDINGS, cuya identidad me consta, Apoderado-de
la  Sociedad inglesa denominada “GLAXO GROUP LIMITED”, Sociedad
legalmente constituida y existente de acuerdo con las leyes de luglaterra, ¢ inscrita
en la Oficina de Registro de Sociedades bajo ¢l namero 305979, con domicilio social
en Glaxo Wellcome House, Bukc.ley Avenue, Greenford, Ml(ldlca(,x UB6 ONN,
Iu;,lat.elr

QUE el citado Seior Don PETER JOHN GIDDINGS estéa debiday suficientemente

autorizado para firmar documentos de esta clase en nombre y representaciéon de

dicha Seciedad en virtud de un Poder otorgado por la referida Sociedad fechado 3 de
julio de 2002.

Y QUXE los objetos para los cuales se otorgd dicho Poder se encuentran dentro de los

ubJ(,Lo.s o actividades de la utada Sociedad, de acuerdo con la Escritura Conshtutwa

resente Certificado que firmo y sello en dicha Ciudad de Londres, el dia de hoy

L/

JAMES KLRR MILLIGAN
Notario Publico de Londres, Inglaterra

tece de agosto del afio dos mil tres.

DE PINNA
6 Freadith Lomidon Wi OLY
Trlephme <44 (W21 7208 xn.u Footimile: 444 203208 0065 LiX Ne 48520 Plecodilly 3



APOSTILLE
(Hague Convention ol 5 October 1961 £ Cunventiun Je La Hayc du 3 octolne 1961)

UNITED KINGDOM OF GREAT BRITAIN AND NOWTHERN IRELAND

1. Country: United Kingdom of Great Britain and Noithern heland
Pavs: Royawne-Uni do Grande-Rretagne ct dIrlande du Nord
This public document / Le préscnt acte puhlic
2. Has been signed by James Kerr Milligan
n éé sipué par
3. Acting in the capacity of  Noiary Pnblic
pgissant en qualité de
4. Dears the seelfstump of - The Sald Notary Public
estrevéln du sceouflimbre de
Centificd/Altesté
5. o London/d Londres 6. thelle 14 Aupost 2003
1.

by 1ler Majesty's Principal Secielary of State for Foreign and Commonwealth Affhirs /
por le Secréwaire d'Etn Principal de Sa Majestd aux Alfaices Elrangéres et du Commonwealtl,

8. Munbxafsous MNu G229474

9. Stamp:
timbre:

10. Signature: X, Garbirab

SHMGR,
MOV

Fiw the Secrekury of State £ Porer b Fourétutee o bt

If this dncmnent iz to he used in a country which is not party to the Hague Convention of 5 October 1961,
it shoul) be mesented to the consular section of the mission representing that country.

T
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OLARTERAISBECK

OLARTE RAISBECK & FRIER), LTDA.
LeGAL & PROFESSIONAL SERVICES

WO b TRADE CENTER — TORRE G

CaLLe 100 Mo, BA-ES 713010

Bozorn, CoLCMBIA,
TELEPHONE: +87-1 §38-6200
Fax; +57-1 A38-620%

wwwvolateralsteck.com’

Power of Attorney
The lll!dcl‘ﬁ e, -

donucilad i

Poder

Bl suscrilo,
Glaxe Group Lomited

dopiciliade eny

Glaxe Wellcome House, Berkeley Avenue, Greenford, Middlezex UBG ONM, GB

by wieans of ilese presents heechy grants 1o Caros
K, Olarte, J, Ian Raisbeck und Ana

‘Maiis I'rieri ful) and sufTicient Powcer of

Atlomey o fle, proseeute, obtadn, defend and
enforee ary and all of the contpany’s Talents,
Uhility Mudels and lodustrial Iesigns in the
Republic of Colombia, to which end i1 empowers
them 10 take all steps necessary belvie any
achednistrative or judicial auiherity of 2wy class for
iz ahjecls alated, 1o {ile petitions, appeals, replies
and oppesitions, pay tages and anunilics, reqnest

{estimonics, teceive docunients and sécuritics,
- abaldon applications and ¢ollect refunds, Suilicient

proweer 15 hereby graoted Lo receive notifcatious on
behalf of de Company, w confer pusvers on those
wlo are to tepresent the company judtcially and
exuajulicially, to answer in court in the maiter of alf
claimz and demands that may be prescnted in
conmmection with the objects staled, giving them
likewise powver by substitule (hese presenia and
revoke such substiluliuns.

- Signature/Firma;

0

por wedio del presente olorga & Carfos R
MHarte, J. Tun Raisbeck ¥ Ana Muria
Ifrieri poder especial, amplio v suliciente paa
presentar, iramilar, obiener, defender y haver
rcspetar iwdas v cualquiera de Patentoes, Mudelos
de Uiilidad ¥y 1¥scllus Industrinies de la
compahla en la Kepiblica de Colomlya, a cuvo
elevty los faculta pura dar Lodos [os pasos
oeecs2nios sntc cnzlguier autoridad adinlaizurativa
0 judicial de cualquier jeracquia pura curgplir con
lo encomendado, elevar solicitudes, apclaciores,
1EIpUESTas ¥ uposiclotes, pagar inpriesios ¥
anualidadey, solicitar testivnonios, recibir

‘ducumentas’y valores, desistir v porcibic, So

sonccide poder bastand para recibir nofiflcaciones
a nombre (f8 1a cempaiiia, otoruar poderes u
guicnes vayan a copresentar a la vompatils judicial
¥ extrajndicialmente, responder en juicio a todas
lag reclumaciongs v demandas yuc por motive de
1o encoinendado se preseniaren, dindoles
asitnisie lacultad para susiiiuir cl preseute y
revocat Jdichas sustitluciones.

Peter John GTD]@

Date/Fecha: 13 August 2003 -

¥l
S as

11\1101115_1; and Authorised O(ficial

City, Country/Cludad, Puds: Bronford, Middlesex, Englmd
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Box No. VITI(ii) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT

The declaration must conform to the standardized wording provided for in Section 212; see Notes to Boxes Nos. VI, VITI(T)
to (v) (in geaeral and the specific Notes to Box No. VIL(ii). If this Box is not used, this sheet should not be included in the
request. .

Dectaration as to the applicant's entitlement, as at the intemational filing date, to apply for and be granted a patent (Rules
4.17(ii) and 51bis.1{(a)(ii)), in a case where the declaration under Rule 4.17(iv) is not appropriate:

in relation to international application No. PCT/US2006/060023
GLAXO GROUP LIMITED is entitled to apply for and be granted a patent by virtue of the following:

(i) transfer of entitlement from inventors Nathalle CAILLEAU, David Thomas DAVIES, Alan Joseph
HENNESSY, Roger Edward MARKWELL, Timothy James MILES, Neail David PEARSON to
GlaxoSmithKline Services Unlimited by way of employment contract

(i)  an assignment from GlaxoSmithKline Services Unlimited to Glaxo Group Limited effective 29
November 2006 -

O This declarution is continued on the following sheet, "Continuation of Box No. V1II(ii)".

Form PCT/RO/101 (declaration sheet (ii)) (March 2001; reprint January 2003) Sec Notes to the request form




PCT/US2006/060023

Box No. V(i) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT

The declaration must conform to the standardized wording provided for in Section 212; see Notes to Boxes Nos. VILI, VIII(I)
to (v) (ir: general and the specific Notes to Box No. VILI(it). 1f this Box is not used, this sheet should not be included in the
roquest. :

Declaration as to the applicant's entitlement, as at cthe international filing dulo, o apply fér and be granted a patent (Rules
4.17(ii) and 51bis. 1(a)(ii}), in a case where the declaration under Rule 4.17(iv) is not appropriate:

in relation 1o international application No. PCT/US2006/060023
GLAXO GROUP LIMITED is entitled to apply for and be granted a patent by virtue of the following:

(i) an assignment from inventors Joe! Michael ESKEN and Senthil Kumar KUSALAKUMARI SUKUMAR
to Glaxo Group Limited dated 8 November 2006

D) This declaration is continued on the following sheet, "Continuation of Box No. VITI(ii)".

Form PCT/RO/101 {declaration sheet (ii)) (March 2001, reprint January 2003) Sec Notes to the request form

N\



wo 2007/081597 A2 TR EO0 90000 AL A 0

(123 INTEENALICONAL APPLICATION PUBLISHED UNDER THE FATENT COOPERATION THEATY (PCT)

A,
(1% World Inteleciual Propecty Qrganizativn
Iitzmiilicanal Bureadw

43 Internationzl Publication DBute
19 July 2007 (19.07.2007)

A
) M L

0 OO0 AN RE

_ (1} Imieroational Foklication Number

WO 2007/081597 A2

(51 Inbernarional Palent ClugsiBeaton: Mot ¢lussified

(21} Imternational Application Momber:

PCT/US 006000023
22) Indernutional Fillug Bate: 17 Ostober 2006 {17.10.2000)
{2=) TFiling Lunpuonge: v Enghah
[Ztél Fublicutlon Language: Englizh

(3 Priorily Dular
BUTIR 0TS
CARB 26,590

21 {cwber 2005 (21 L0215}
37 Sepreaber 2006 (2247 20063

L%
LI

(7L) Appheant (for alf desipnaned Staes exeept 1155 GLAXO
GROUP LIMITED |GHAGH]; Glaxe Welleoma ©lonss,

Teckalayr Amemue, Creenford, Middlesex, LBG QNN (R

Inventors; and

Inventor<Applivants  {for 0% sy CATLLEAL,
Malhalic [FRAGBE); Glasosmithkline, New Frontigrs ci-
o oenee TRk Sooth, Thitd Avepue. Harlow, Hascx OMILG
AA4W (OB DAVIES, David, Themas [GRAGE) Glac-
wimihkline, Mew Imonlcrs Scieace Pare Souh, Thind
Avenee, Harlow, essex CHLE SAW (LiR). ESKEN, Jorl,
Michael [USUS[, Glaxesmithkline, Reseurch Trisngle
Purk, Five Moor: [Prive, NC 2THR {US), HENMNESSY,
Alin, Joseph [ITAOTE] Slagosmihidine, New Fronley
Seicpee Park Seody, Uhird Avenue, Murlow, Exsex Ol
SAW (GB). ESALARUMARI SUKUMAR, Sentiril,
Kuwwnr [INAIS]: Glasosemitlkline, Rescanh Trsnpls
Park, Five Moo Drive, NC 2770 {USL MARKWELL,

'
[T&

Boper, Edward [GHAE]; Glaxwesmitikling, New Frun- -

tiers Scicnee Park Soudh, Third Avcnod, Modow, Essex
CRIS 3AW (CHH. MITES, Tioullby, James [€3840:B]
(Flaxosmithkline, New Froatiers Sciznec Park Sowth, Thicd
Avenoe, Thulow, Esscx CM19 AW ({FB). PEARSN,
Mell, avkd [CBAOT]; Qlasosmithkline, Mew Fromniers
Soicnoe Fuck Sowsh, "Uhicd Avenuoe, TTarlow, Tsees CM1Y
SAW (CHR).

(TH Agents: MADDER, Luucn, K. et al,; flaxasmithklNie,
Comarate Tnelleowal Tropery, L2220, 70U Swedelind
Roud, Pobox 1530, King OF Proszia, PA 194060059

ed Hlales (wnlers etherwise indinated, for every
o 'mu_y"r.;mi:ﬂ protecaion avaitableh: AE, AG AL, AR,
A1 AL, @4, Ba, BB BG IR, BW, BY, BZ, Ua, CH, N,
i CRLCU. CZ. DE, DK, DM, DY, TC, BT, BG. ES. HL,
GB.'(%. G4, GH, G, GT 1IN, TTR, T 100, 10, TN, 1%,
» W1, KOG, B, K09, KR, KR, K7, LA, 1C. LK_LE. LS,
LU LW LY, MA, M MO, MK, B, BW, M, MY,
M MA, NG, NT, HO, NZ, OM, PG, 'H, FL, PT, RO, RS.
RII 5C, 50x, 5E, 543, 5K, 51, 5, 5V, 5%, T "IM, M,
TR T 1%, UA, LG I3, UZ, WO, YN, 2, M, 78

(3 Thsipnuled Soyken [ranlers oteerwine indicare), for prary
faef of vagional prowesion avatlaide): ARIND {BW, G11,
kI, KE, LS, MW, b2, A, 8D; 81, 852, TZ. UG, &M,
ZW), Bumzian [AM, AT BY, G, KZ, MD, BUL T, TM),
Enrepean (AT, BE, BG, CIL CY. CF4, DB, R, T, B8, 1,
TR, OB, OR. ML 1E, I 6T, CF, L1 LY MC, WL, ML, 19
Ry, 5B, S, 8K, TR, QAP (BF, B, CF L0, CM, A,
LiM, GO, OW, ML, MR, NI, SN, TTx, TG).

Declaralions under Rule 4.17:

—  ar o agetlcants enitemend fo apple Jor and be graned o
parent fRule 44 76))

ar w0 the dpphicant's enritoment w claim the priority of the
gartier appliicatien (Sule < £ 70T)

af ivantarship {Hule 4, 17 i)

Bublished:
withawr fternarionad search vepore and to Be repobished
wpan peceipl qf thar repart

Fue rwea-fazter oudes vt enlfeer abbeviazions, refer (o the “Cuids
ance Netox o Codey @ind Abbreviations” apgenrzy af the heain-
ning af each rrgelor fywe af the PO Gazelle.

(54 Thile: COMPOLUINTS

(3T Alstraw: Trieyelic nitrogen vonlsining compuusals il their ose a3 anlibacleduls



WO 200781557 _ PCTAUS2006/060023

Cowmpounds *

Thig invention relates o novel corapounds, c_urﬁpusiﬁ oty containing them aud
their use is antibacterials,
WOR208224, WO02/50061, WOO02/56882, WOQOZ/96907, WO200308T09%,
. WOZ00301013%, WOz003064421, WO2003004431, WO2004002992, WO20(4002490,
WO2004014361, WO2004041 21 0, WO20040965982, WO2002050036, WO2004058 144,
WO2004087 145, WO20006002047, WO200601 4580, WO2006010040, WO2006017326,
WO20060123%), WO2006017468, WO2006020561, WO2006081179, WOZ006081264,
WO200608 1259, WOZG060R1 178, WO200608 1 152, WO01/25227, WO02/40474,
WON2/07572, WOX4024712, WQ2004024713, WO2004035369, WO2004087647,
WO2004089947, WO2003016916, WO2005097781, WO2006010831, WO200602 1448,
WO2006032466, WOZ006038172 and WO2606046552 disclose quinoling,
nuphthyridine, marpholine, cyclohexane, piperiding and piperazine derivatives having
antibacterial activity, WO2004 104000 discloses tricyche condensed ring compotnds
~capuble of sclechively acting on cunmabinoid receplors, -
- Thia invention provides 4 compound of formula (1) or a pharmaceutically
acceptable silt andfor solvate thereof: .'

A—NR® —UR®

(1)

whercin:

R4 and R1P are independenily selecied from hydroeen; halogen, cyano, {C_galkyl;
(C] _glulkylthio; teifluoromethyl; trifluoromethoxy; carboxy | hydroxy optionally
substituted with (Cp.gmlkyl or (C)_glalkoxy-substituled(C | _glalkyl; (C_glalkoxy-
substitured(C | .glalkyl; hydroxy (C1_glalkyl; an amino group optionally N-substituted by
“one or two (Cpgalkyl, fﬂm:l}‘l, (C.g)alkylcarbonyl or {C)_glalkylsulphony! groups; or
aminocarbony] wherein the aming group is optionally substituted by {C)_qalkyl,

RZ [y hvdragen, or {Cy.qdalkyl, or together with ES forms Y us defined below,
A is i proup (14 or (ib).

O



WO 2007/681597 : PCTIUS2H06/060025

N

LN
(ia} or (ib})

in which: R is as defined fr R12 or R or is oxo und nis 1 or 2-

=

or A s agroun (1)
T

R
W?,}E\tGHE——
W

wkM

|
wl, W2 and W3 are CRIRS
or W2 and W3 arc CRARY and W1 represenis a bond herween W3 and N
X is O, CRARY, or NRS;
one RY is a5 defined for R1® and R1D and the remainder and R8 are hydrogen or

(ii}

onc R4 and RS are together oxo and the remainder ure hydrogen;
R® s hydrogen ar (C1_galkyt; or topether with R2 formy Y-
R7 is hydrogen: halogen; hydroxy optionally substituicd with (C]_galkyl; or (C_
g lalkyl;
¥ is CRARBCHa; CHaCRARE; (C=03; CRARE; CRARB(C=0); or (C=0)CRIRF;
or when X is CR4R8, R*?f and R7 topether represent & bond;

Li is selected from CO, and CH2 and

R> iy un optionally substituted bicyelic carbocyelic or hetcrocyelie ring system (B):
KE
S~ xir-" \XS,_\)
K {—-—-’a} J\[i
= 2
! Y

B
©containing up to four heterpatoms in eac-hrring in whi-lc;h- :
at least one of nngs (ﬂ}a'nd (b} is aromatic;
X! is C or N when part of an aromatic ring, or CR19 when part of 2 non-aromaric
ring; ‘
X2 is N, NR13, 03, §{0), CO or CRI4 when past of an aromutic ot non-aromatic
ring or may in addition be CRI4R1S when part of a non aromatic ting;

-2-
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X3 and X3 are independently N or C;

Y1 is u 0 to 4 atom linker group each atom of which is indcpendently sclected
from N, NR13, O, $(0). CO and CR !4 when part of an aromatic or non-aromatic ring or
may additionally be CRI4R15 when part of a non aromatic ring;

Y2 is a2 10 6 atom linker group, each atom of Y2 being independently selected
from N, NR!3, 0, S(0)4, CO, CR 14 when part of an aromatic or non-aromatic ring or
may additionally be CRT4R15 when part of a non aromatic rng,

each of R4 and R1J is independently selected fram: H; (C|_4)alkylthio; halo;
carboxy(C_g)alkyl: (C|_g)alkyl; (C).g)alkoxycarbonyl; (C)_g)alkylcarbonyl; (Cy.
glalkoxy (Cy_g)alkyl: hydroxy; hydroxy(Cq_g)alkyl; (C1.4)ulkoxy; nitro; cyano;
carboxy; amino or aminocarbonyl optionally mono- or di-substituted by (Cy_4)alkyl; or

R14 and R15 may together represent oxo,

cach R13 is independently H; trifluoromethyl; (C | _4)alkyl optionally substituted
by hydroxy, (C|._g)alkoxy, (C.g)alkylthio, halo or trifluoromethyl; (Co_g)alkenyl; (Cq.
a)dlkoxycarbonyl; (Cy_g)alkylcarbonyl; (Cy_glalkylsulphonyl; aminocarbonyl whercin
the amino group 1s optionally mono or disubstituted by (Cy_g)alkyl;

each x is independently 0, 1 or 2; and

R? is hydrogen or hydroxy.

This invention also provides a method of reatment of bacterial infections in
mammals, particularly in man, which methoed comprises the administration to a mammal
in need of such trcutment an effective amount of a compound of formula (1), or a
pharmaceutically acceptable salt and/or solvate thereof.

The invention also provides the usc of a compound of formula (1), or a
pharmaceutically acceptable salt and/or solvate thereof, in the manufacture of a
medicament for usc in the treatment of bacterial infections in mammals.

The invention also provides a pharmaceutical composition comprising a
compound of formula (1), or a pharmaceutically acceptable sal and/or solvate thereof,
and @ pharmaceutically acceptable carrier.

In a particular aspect cach R 18 and R1P is independently hydrogen, (C|_4)alkoxy,
(C1.g)alkylthio, (Cy_q)alkyl, cyano, carboxy, hydroxymcthyl or halogen; more
particularly hydrogen, methoxy, methyl, eyano, or halogen.

In certain embodiments each R 14 and R 1D is hydrogen, methoxy, methyl, or
halogen, such as chloro or fluoro. in some embodiments only one group R12 or R1V is
other than hydrogen. In particular cmbodiments R18 is methoxy, fluoro or cyano and R1P
is hydrogen, more particularly R!2 is fluaro and R1P is hydrogen.

In a particular aspect R2 is hydrogen,

-3 -
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In a particular aspect R? is hydrogen. A

PParticular examples of RJ include hydrogen; optionally substituted hydroxy;
optionally substituted amine; halogen; (C1_q) alkyl; I+11}:dmxy—((f1_4,) alkyl; optionally
substitured aminecarhony]. More particular R3 groups ure hydrogen; CONE3; 1-
hydroxyalkyl ¢.g. CH20H; optionally substituted hydroxy ¢.5. methoxy, optionally
substituted amino; and halogen, in particular luere. Most particulacly R is hydrogen,
hydroxy or fluoro,

In a particular aspect, when A s (ia), nis 1. In o further aspect R is in the 3- ar
4-pasition. In a more paclicular aspect, A (s (la), nis’ aru:l R3 is in the 3-position, and
more particularly is ey to the' NR2 group.

Tn particulur embodiments, A is a group (i) in which n is 1 und R3 (s hydragen or
hydroxy.

Ln a particular aspoct, when A s (i), X is CRARS and RS is H or OH and more
particularly GH is zrans to RT, Tn a further aspeel W1 is a bond. In anoiher aspect R7 iy
H. Tn particular cmbodimants W'l is uhond, X, W2 and W3 are cach CHz and R7 is H,

in certuin embodiments U is CHy. ‘

" In certain embodiments R is an aromatic heterocycelic ring (B) havimg 8-11 ring
utoms meluding 2-4 heteroaloms of which at lcast onz is N or NR 13 in which, in
particular embediments, Y2 contains 2-3 heleroatoms, one of which is § and 1-2 we N,
with ane N bonded to X3,

In altemative embadimants the heteroeyclic ring (B} hus ring (2) arpmatic selected
trom optionally sabstitured benzo, pyrido and pyriduzino and ring (b) non sromaric and
Y2 has 3-3 atoms, more particularty 4 atoms, including at l=ast one hetgroatoim, with O,
5, CHpor NEL3 banded to X3 white ® 13 is ather than hydrogen, and either NHCO
honded via N (o X3, or 0, 8, CHz or NH bonded to X3, Tn a‘parri'cular wspeet the cing (a)
con‘éains argmatic nitrogen, and maore particulasly ring (a) s pyridine or pyrazine.

Examples of rings (B) include oprionally substinured:

{1} and (b} scomatic
[H-pyrrole[2,3-b]-pyridin-2-vi, 1H-pyrrolo[3.2-b]-pyridin-2-y1. 3H-imidazo[4,5-b]-

prrid-2-vl, 3H-quinazglin-4-ona-2-yl, benzimidazol-2-yl, bengo[1,2.3]-thiadiazel-5-3],

' benzo[1.2,5]-oxudiazol-3-vl, benzofur-2-y1, benzothiuzol-2-¥l, benzofbithiophen-2-yl,
benzoxazol-2-y1, chromen-4-one-3-yl, imidazo[ 1,2-a]pyridin-2-y1, imiduzo-[1,2-4]-
pyrimidin-2-y1, indol-2-vl, indol-6-31, isoquinolin-3-y1, [1,8]-naphthyridine-3-yl,
oxazolofd, 5-h]-pyridin-2-%L. quinalin-2-y1, quinolmn-3-yl, quinoxalin-2-¥1, indan-2-vt,
naphihalen-2-yl, 1.3-dioxo-isoindol-2¥l, benzimidazol-2-yl, benzothiophen-2-yl, 1H-
benzotriazol-3-yl, 1H-indol-3-yl, 3H-benzooxazol-Z-one-6-y], 3H-benzooxazol-2-thiong-

_4q-
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T

6-y1, 3H-benzothiazol-2-one-3-yl, 3H-guinazolin-4-one-2-yl, IH-quinazolin-4-one-6-yl,
4-oxo-dH-pyrido[1,2-a]pyamidin-3-¥1, benzo[1,2.3 thiadiazo-6-vl,

benzof 1,2,5]thiadiazol-5-y1, benzo| 1 ,4]:.}( wzin-2-one-3-vl, benzothiszol-3-yl,
benzothiazal-6-yl, cinnolin-3-yl, imidazof | ,Z-H]F}*ridaziﬁ-Z—yl, imidaza[1.2-b]pyriduezin-
2-vl, pyrazodof | 3-alpyrazin-2-vl, pyrazolo[ |,5-a]pytidin-2-yl, pyrazolofl,5-a]pyrimidin.
6-yl, pyrazolo[3.0-c][1,2,4]inaein-3-y1, pyrido[1,2-a]pyrimdin4-one-2-yl, pyrido[1,2-

- d]pyomidin-4-one-3-y1, guinazolin-2-yl. quinoxahn-6-yl, thinzelo(3,2-s]pyrimidin-5-one-
T-yv], thinzolo[3,4-b]pyridin-2-yl, thieno[3,2-b]pyridin-6-yl, thinzolo[ 5,4-bIpyridin-6-yl,
4-oxo-4H-pyndo| |, 2-alpyrimidin-2-yl, 1-oxa-1,2-dihydro-isoquinelin-3-yl, thiszolof4, 5-
blpyridin-5-yL. [1,2,3thiadiazolo[5 4-b]pyridin-6y], 2H-isoquinolin-1-one-3-yl

{47 13 non aramatic

(28)-2 3-dihydeo-1B-indal-2-vl, (28)-2 3-dihydro-benzo[1,4]dioxing-2-vl, 3-(R,8}-3 4-
dihvdro-2H-benzo[ 1, 4]thiszin-3-y1, 3{R}-2 3-dihydro-[1 4]dioxino[2.3-b]pyridin-3-yl, 3-
(§)-2,3-dihydro-[1.4]diozina[2,3-blpyridin-3-y], 2,3-dihydro-benzo[1 4]dioxan-2-yl, 3-
substituled-3+-quinazolin-d-onc-2-y1, {78)-6,7-dihydro[1,4]dioxino[2,3-c¢]pyndazin-T-yl

{b} s won aromatic . : :
I, 1,3-trioxo-1,2,3 d-ictrahydrol H_benzo[1,4] thiazin-6-yl, benzo 1,3 ]dioxol-5-y, 2,3-
dibydro-benzo[l 4]dioxin-6-yl, 2-ox0-2,3-dihvdro-benzooxazol-6-yl, 3-substitured-3H-

benzooxazol-2-one-6-yl, 3-subslituted-3H-benzouxazole-2-thiong-H-yl, 3-substituted-3H-
benzothiazagl-2-ane-6-yl, 4H-henzof 1 4]oxazin-3-one-6-y1 (3-0%a-3 4-dihydro-2H-
binzof 1,4 ]oxazin-6-y]], 4H-benzo[ 1 4)ihazin-3-one-0-yt (3-ox0-3,4-dthydre-2H-

benzo| 1,4]thizzin-6-vl), 4H-benzo[ 1, 4Joxazin-3-one-7-l, 4-0x0-2.3 4,5 -teirahydro-
benzo|b][1,4]thiazepine-7-yl, 5-0x0-2 2-dihydro-SH-thiaeoto]3,2-a|pyamidin-6-yl; 1 H-
pyTido[2,3-bj[ 1. 4]thiazin-2-one-T-¥ (2-0x0-2,3-dhydro- |H-pytidef2,3-b]thiazin-7-y1),
2.3-dihydro- 1 H-pyrido[2,3-b][ 1,4 ]thizzin-7-y], 2-0x0-2,3-dihydro- LH-pyrido[3,4-
b]thizzin-7-vl, 2,3-dihydro-[1 4]dioxino[2,3-b]pyridin-6-yl, 2,3-dihydro-[1,4]dioxino[2,3-
clpviidin-7-yl, 2.3-dihydro-{1,4]dioxino[2,3-b)pyrdin-7-v1, 3,4-dihydro-2R-

henza 1,4 |oxazin-a-yl, 3 4-dihydro-2H-benzo[ | Althinzin-6-y, 3-oxo-3,4-dihydro-2H-
ryrido[3,2-0][1 4 ]oxazin-6-yl, 3,4-dihydro-2H-pyrido[3,2-b]{1,4]thiazin-6-yl, 3-oxo0-3,4-
dihydeo-2H-pyrido[3,2-b][ 1,4 lthiazin-8-yl, 3,4-dihydre-1 H-quinolin-2-eng-7-vl, 3 4-
dihydrp-1H-quinoxalin-2-one-7-yl, 6,7-dihydro-4H-pyrazolo[ 1, 5-a]pyrimidin-5-onc-2-yl,
5,67 H-tetrahydro-[ |, §naphthyridin-2-yl, 2-oxo-3,4-dihydro- L&-[ { $]naphthyridin-6-y1,
fi~one-6,7-dihydro-3H-8-thia-1,2,5-triaza-naphthalen-3-yl, 2-0xo-2.3-dihydro-]1 -
pyride[3,4-b][1 4]oxazin-T-yl, 2-oxa-2 3-dihydro- 1H-pyndo| 2. 3-b][ 1. 4]Joxuzin-7-yl, £.7-
dihydro-[1,4Jdioxino[2,3-d]pyrimidin-2-yl, [1,¥]oxathiolo[34-c]pyrdin-6-¥1, 3,4-
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dihvdro-2H-pyrano[2,3-¢]pyridine-6-yL, 2,3-dihydro-1.4-benzodioxin-7-yl, 2,3-
dihvdro[] Aloxathiino[2,3-)pyridine- -y, 2,3-dibydrofurof2,3-c]pyridin-5-yl, 2.3-
dihwdro-1-benzofuran-S-yI, 23-dihydro[1 4}oxathiinal 2, 3-5]pyridin-7-yl, 6,7-
dihydro[1,4]oxathiino[3,2-c]pynidazin.3-y], 6,7-dihydro] 1, 4]oxathiino[2.3-c]pyridazin-3-
vl, 6,7-dihydra| 1,4]dioxino[2,3-¢]pyridazin-3-yl, 2,3-ditydro-14-pyrido[3,4-

D1 4losazin-7-yl, S-oxo-1,2 .3, 5tetrahydroindohizin-7-¥], §,7-dihydro-3H-pyrano{2 3-
c|myridazin-3-yl, f-0xa-6.7-dihydro-SH-pyridazine(3,4-b][1,4]thiazin-3-y!,

benza[ 1,2, 3 thiadinzol-5-¥1, benzo[ 1,2, 5 ]thiadiazal-5-yl, benzothiazol-5-y1, thiazolo-[5,4-
Vlpyridin-t-yl, 2-0x0-2,3-dibydro-1H-pyrido[2,3-b)[ 1.4]thiazin-7-yl, 3-methyl-2-oxo-

2. 3-dibydro-benzooxuzol-6-v], d-oxo-4H-pyrdef1,2-a]pyrimidin-2-vl, 7-vxo-1,5,0,7-
tetruhvdro- 1 B-naphthyridin-2-¥l,

In some embodiments R 13 is H If in ring (1) or in addition {C | 4alkyl such as
methyl or isopeopyl whett in ring (b). More particularly, in ring (b) K13 is M when NR13
is bonded to X3 and (1 _4)alky] when NR13 s bonded 1o X3,

Tn Futher embodiments R 14 and R13 are independently selected from hydrogen,
halo, hydroxy, (C14) al}{}'l;(ﬂl_qjulknx}-, nitep and cvane. More particularly R13 is
hvdrogen. ' : :

More pariicularly cach R14 i selected from hydragen, chluro, fluoro, hydroxy,
methyl, methoxy, nitro and cyano. $till more particularly R4 is sclected from hydrogen,
fluorine or nitro,

Muost particularly R14 and R15 are cach H.

Particular groups R2 include:

[1.2,3]thiadiazolo[5.4-b]pyridin-f-¥!

. WH=pvrrolo|2,3-b]pyridin-2-y|
2, 3-dihydro-[ 1 41dioxine{2,3-h]pyridin-G-yl .
2, 3-dihydro-[1.4]diexino[2,3-blpyridin-7-y[2,3-dihydro-[ 1,4 ]diedana[2, 3-c]pyridin-7-y
2,3-dihvdrg-benzo[1,4]dioxin-H-yl
2-0%0-2,3-dihydro-1H-pyridof2,3-b][ ] 4]oxazin-7-y!
2-on0-2,3-dihydro- LH-pyrido[2,3-B](1,4]thiazin-7-y!
3.4-dihydro-2H-benzal 1,4 Joxazm-6-vl '
3-mathyl-2-ox0-2 3-dihydro-benzooxazol-6-yl
3-ox0-3.4-dihvdro-2H-benzo| 1, 4)oxazin-6-y1
3-0x0-34-dibydro-2H-pyrida(3,2-b][ ] 4 oxazin-6-yl
J-oso-34-dihydro-2H-benzo[1,4]thiszin-6-y1 (dH-benza[ L 4] thizzin-3-une-0-yl)
d-oxo-4H-pyrido[ | 2-a]pyrimidin-2-yl
G-nifro-benzo[ 1,3]dioxol-5-v
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T-fluare-3-oxno-3.4-dihydro-2H-benzaf 1,4 oxuzin-6-yl
~B-hydroxy-l-ox0-1,2-dihydro-isoquinehin-3-yl
h-hydroxyyunolin-2-yl ‘
henza[1,2,3]hiadiazol-5-yl
benzo[ §,2,5]thiadiazol-5-y
benzathiazol-5-y!
thwzolo-[5.4-b]pyridin-6-¥1
30x0-3.4dihydro-2H-pyrido[3,2-5][ 1,4 ]thiazin-6-yl
7-chlora-3-0x0-3 4-dibydra-2F-pyrido[3,2-5][ 1 4]thiazin-6-y]
T-lluprg-3-oxe-3,4-ditydro-2 H—.pyfiduIE,Z—b'j[l 4] thiszin G-yl
2-0xr-2 3-dihydro-1 H-pyrido{3,4-6][ 1 djthiazin-7-y1
6-0xo-4, 7-dihydro-3H-pyridazino[3,4-b][ 1,4 Jthiazin-3-y1
7-ox0-1,5,6,7-tetrahydro-1,8-naphtiyridin-2 -yl .
7-chloro-3-0x0-3,4-dihydra-2H-pyrido[3,2-b][ 1 4 joxazin-6-y1
{38)-2,3-dihydro[ | 4]dioxina[2,3-b]pyridin-3-y!
[1.3]exathiolo[3 4-clpyrdin-6-yl
3a-dihydro-2H-pyrane| 2, 3-¢]pyrndm-n-yl
S-curbonitro-2,3-dihvdro-1,4-benzodioxin-7-v)
© 2.3-dihydro[] 4oxuthitno[2,3-clpyTidin-T-y]
S-fluaro-2,3-dihydro- 1,4 -benzodioxing-7 -yl
2. 3-dihydro-1-benzofuran-5-yl
2,3-dihydrof1,4]oxathiino[2,3-b]pyridin-7-¥|
6,7-dibvdro[ 1,4 Joxathiino[ 3,2-¢]pyridazin-3-yl
© 6, T-dihydro[ 14 oxathiing[2,3-c]pyridazin-3-yl
6,7-dihydro|1.4]diexine[2 3-c]pyTidazin-3-y!
2, 3-dihydrofure[2 3-clpynidin-5-vl
2, 3-dihvedro-LH-pyrida{3,4-5][ 1 4]axazin-7-yl
S-ox0-1,2,3.5-tetraliydroindolizin-T-yl
6.7 -dihydro-SH-pyranol 2,3-¢]pyridazin-3-yl
T-hydroxymethyl-6,7-dihydro| 1 4]dioxinol2,3-¢]pyrida:in-3-vl
5, 6-dihvdrofuro[2, 3¢ pyridasin-3-y]

aapectully .
3-0x0-3,4-dihydro-2H-pyrido[3,2-h][ | 4Joxuzin-6-y!
3-ox0-3 4-dibydro-2F-pyrido[3,2-0][ 1,4 thiazin-6-v!
6,7-Dihydre[ | ,4]diexine[2,3-c]pyridazin-3-y!
6,7-dihydro[ 1 4joxathiino[2,3c]pyridazin-1-y!

-7-
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6,7-dihydro[1,4]oxathiino[3,2-c]pyridazin-3-yl
2,3-dihydro-[ 1 ,4]dioxino{2,3-¢]pyridin-7-yl
L1.3]Joxathiolo|5 4-cJpyridin-6-yl.

When used herein, the term "alkyl" includes groups having straight and branched
chains, for instance, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t-
butyl. pentyl und hexyl. The term "alkenyl’ should be interpreted uccordingly.

Halo or halogen includes fluoro, chloro, bromo and odo.

Haloalkyl moictics include 1-3 halogen atoms.

Compounds within the invention contain a heterocyclyl group and may occur in
two or morc tautomeric forms depending on the nature of the heterocyclyl group; all such
tautomeric forms are included within the scope of the invention.

Some of the compounds of this invention may be crystallised or recrystalliscd
from solvents such as aqueous and organic solvents. In such cascs solvates may be
formed. This invention includes within its scope stoichiometric solvates including
hydeates as well as compounds contuining variable amounts of water that may be
produced by processes such as lyophilisation.

Furthermore, it will be understood that phrases such as "a compound of formula
(£) or a pharmaceutically acceptable salt and/or solvatc thereof™ arc intended to
cncompass the compound of formula (1), a pharmaccutically acceptable salt of the
compound of formula (1), a solvate of formula (1), or any pharmaceutically acceptable
combination of thesc. Thus by way of non-limiting cxample used here for illustrative
purpose, "a compound of formula (1) or a pharmaceutically acceptable salt or solvate
thercof™ may include a pharmaceuticully acceptable salt of a compound of formula (1)
that is further present as a solvate,

Since the compounds of formula (1) arc intended for use in pharmaceutical
compositions it will recadily be understood that in particular embodiments they are
provided in substantially pure form, for cxample at least 60% pure, morc suitably at least
75% pure and particularly at lcast 5%, especially at leust 98% pure (% are on a weight
for weight basis). Impure preparations of the compounds may be uscd for preparing the
more pure forms used in the pharmaceutical compositions; these Iess pure preparations of
the compounds should contain at least 1%, more suntably at least 5% and more
particularly from 10 to 59% of a compound of the formula (1) or pharmaccutically
acceptable salt and/or solvate thercof.

Particular compounds according to the invention include those mentionced in the

cxamples and their pharmaceutically acceplable salts and solvates.
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Pharmaccutically acceprable salts of the above-mentioned compounds of formula
(1) nclude the ucid addition or quaternary ammoniﬁm salts, for cxample thelr salts wiih
rineral acids ¢.g. hydrochlone, hydeabramic, sulphuric nitric or phosphoric acids, or
organic acids, ¢.g. acetic, fumaric {{2E)-2-butenedicic), suceinic, maleie, citric, benzoic,
p-toluenesulphaonic (4-methylbenzene sulphonic), methanesuiphonic,
naphthalenssulphonic acid or tartaric acids, The invention extends o all such
derivatives.

Certain of the compounds of formula (1) oy exist in the form of optical isomers,
¢.g. dissterenisomers and mixtures of isomers in all raiios, ¢.g. racemic maxiyres, The
invention includes all such forms, in particular the pura isomeric fuems. For example the
invention includes cnantinmers and dlustereoisomers at the stiachment points of NR2, R2
and/or RY. The different isometic forms may be separated or resclved onc from the other
by conventional methods, or any given isomer may be obtained by conventional svathetic
methods or by slercospecific or asymmetric synthescs.

In 4 further aspect of the invention there is provided a process for preparing
compounds of formula (T) in which R? is H, and pharmaceutically aceeptable sults and/or
sobvates thereof, which process comprises cyclising @ compound of fornnels (11A).

A—N{R"RY
HQ
R¥O. N R"
N
13
R RERGES

in which R21 is (Cyg)alkyl such s mcfhy!. R20 is UTRS or & group convertible thereto
and B2 is RZ or a group vonvettible thereto, whersin A, Rla plb Rz, T7und R ure a3
defined in formula (T),

to mve a compound of [Eromala (LIB):

(1TB)

in which RY is H, and and thercafter optionally or as nccessaey converting R2% and R2' 1o
URS and R2, interconverting uny variabie proups, and/or forming a pharmaceuticutly
acceptable sall and/or solvale ihergof

o
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The cvclisation reaction is effected by treaiment of the compound of formula
(TIAY with an activating agent such as methanesulphonyl chlomde, p-toluencsulphony!
chloride, methanesulfonic unhydride or p-toluene sulfonic anhydride and an organic base
such as triethyluming or diisoprapylethylamne, Mesylate or tosylate proparation tukes
place under standard conditions and the compound of formula (IIB) forms in situ.

In u fusriber aspect of the invention there is provided a process four preparing
vompounds of formula (Iy in which R? is OH, snd pharmaceuticatly ucceptable sales
andsor solvates thercof, which process comprises cyclising 4 compound of formula (17C);

(L1C)
in which B2 is (C)_gdalkyl such us methyl R22 is B or (C | _glallyl such as methy] and
R “,_Rlb arg as defined in formula {13, A

. to give a corpound of farmula (11D):
' HO_ GOMH

(11D
and and theresfter converting -COaH to —CI-ig—A—NRZ-Uﬂﬁ, interconverting any variahle
groups, and/or forming & pharmaceutically acecpiable salt andéor solvaic thereof.
| The cvelisation reaction may be cffeeled by treatmont of the compound of
formula (NC) with lithium perchlurate in acetonitrile or Liduwm hydroxide in waler (o
- give lhe ricvelic hydroxy-carboxylic acid {I11¥), Conversion of -CO9H 10 ~CH7-A-NR2-
UR> may bs effected by methylation using methano] in sulphuric acid, followed by
reduction to the diol with sediim borohydride in methanocl, and conversion to the losyl
derivative wiih tosyl chleride/dibutyltin oxide. Reaction with amine HN-A-NRZUR?
R20 where R20is URI ara group convertible thereto and RZ" is RZ or a group
comvertible ihereto, gives a compound of fonnula {IIE]‘fn which RY s OH.

Conveniently one of R29 and R2 is an N-protscting group, such as such as t-
butoxyearbonyl, benzyloxyearbonyl or S-fluorenylmethylonyearbonyl. This may be
cemaved by several methods well known to thase slcilled in the art (for cxamples see
“Protecrive Groups in Organfc Synrhesis, T.W. Greene and P.G.M. Wats, Wiley-

Inierscience, 1999), for example conventional acid hydrolysis with, for example
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irifluorowcetic acid or hydrochloric acid. The invention further provides compounds of
formula (ITB) in which k20 i3 hydwpgen, _

The free amme of farimula (118} in which R20 is hydrogen may be converted to
NRZUR? by conventional means such as amide ot sulphanamide formation with an acyl
derivative RICOW or R38Ca W, for compounds where U is €O or 803 or, where U is
CHg. by alkylation with an alkyl halide R3CHn-halide in the presenee of base,
acylation/reduction with an acyl derivative R3COW or reductive alkylation with un
aldehyde RICHO under canventional conditions (sec for examples Smith, M B ; March,
LM Advanced Organic Chemistry, Wilcy-Interseienie), _'Thc appropristc reagents

. conlaining the required K3 group uré known compounds or may be prepared analogously

o known comnounds, see for sxample WOD2/08224, WO02/50061, WO02/56882,
WOO2/96907, WO2003087008, WO2003010138, WD200306442 1, WD2003004431,
WO2004002002, WO2004002490, WO20040 14361, WO2004041210, WO2004096342,
W{(2002050036, WO200403% 144, WO2Z004087143, WO06002047, WOO6014580,
WO0AD10040, WOA0A01 7326, WOO0601 2336, WO 17468, WO06020561 and
ED0§39285, ' -

Where RY contains an NH group, this may be protecled with a suitable N-
protecting group such as t-buloxyearbonyl, benzyloxycurbonyl or 9-
flunrenyimethyloxyearbonyl during the coupling of the R2 derivative with the fiee aminc
of formuia {11B). The protecting group may be removed by conventienal methods, such
a4 by treatment with rifluoroacatic acid.

Canveniantly the resolution of enantiomers ut the attachment position of R? is
zarried out on the compound of formula (LIB), by any conventional method such as
moparative bigh performance liquid chromatography.

The compound of formula (114} may be prepared by the fbllowing Scheme 1.

L
ey _ I8
0 O —nEhR

Rg, ' R“ I ! A I [RNHE.‘

E e HA—MNRR ~g LIAH,
Rzuo N Rl.- HL
Fe e o R21O f;_l\"l Ru
(1) S ey '
. )| R , Y
Scheme |

Compounds of general structure (1I1) may be prapared by reaction of acrylate
ester {1V with a compound HA-N{RZORZ’ such as a Bac pratected amino-piperidine,
unzder conventional conditions for Michael additions (sec for examales Smith, M.B ;
Mursh, LM, Advanced Qrgunic Chernfatrp, Wiley-Interscienoe ). Reduction of (11 to
{IIA) occurs upen tregtment with lithium aluminium hydride under conventional
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X

conditions (see ‘for examples Smith, M.B.; March, LM, Advanced Orpanic Chemistry,
© Wiley-Interszience). |
" The compound of formula (11C) may be prepm’ed by conventional epoxidatien of
the vinyl ester (IV} c.g. by oxidation with m-chloroperbenzoic acid or t-butyl hydrogen
peroxide, '

A route to intermiediate £V is shown in Scheme 2

H
HN R RCOCI O N [~
. : B ——
; - o R”-l
{X1) Ph ()
l AlCL,
" RE] H
H D ,’N R . le D N R'1n
i —
e
R'lL " .
. R
ALY (1%

B I

(v
TMSC-MeQH or
HCl-Mz=OH
W)
™o . ™o
21 1z - 21 18
R
RO ,.-’N o {CH,0), RO /N [
| BRENCI, K,CO,
=R R = R S
{v)

{CH T, = pacaformaldeliyde
M3 = Mbromosuccinimids
THMEC] = chlorotmethylsilane
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HnL1gNCY = heney risthy lansmon e chlordde
: Scheme 2
The aniling (X1} is converted to the cinnamide (X3, which is cychised with

aluminium chloride {with loss of the phenyl moicty — Sec M.C. Ellot el al, SR Tnglis ¢t
ul. S Medd, Chenr 47 (22),5405-53417 (2004)] Svalet, 5, 898-900 (2004)) to pive (IX).
This 18 selectively O-zlkylated with e.g. methy! indide or dimethylsulphate to give (VII)
and rtive methyl group functionalised with N-bromosuccinimide o give the bromomethy!
#nalogue {V1L0). This 18 converted Lo the nitrle (V1) by ircaiment with KON, ar with
NuCH and otrabutylammaniwm hromide, which undergoes acid-catalysed methanolysiy
{TMS-chloride or HICL in mathanol) to the methy! ester (V), und then vinylation with

' paraformuldehyde. Some demethylated material is formed with (W}, but this can bg re-
methylated with TMS-diaxomethane, This route is particularly suitable for R1a=F.

An alternative route to intermediate (1V) is shown in Scheme 3:

Br u i
15
HN R" RCOC O N R"
—_— =
’ s Rm
Ph l AT,

(XV)

R

o /N
S
b
R o, R
IV
(Xl . (V)
Scheme 3

Quinelinone (XIV) may be propared by reaction of commercially availible aniling
(XV1) with ¢innamoy] chloride to give (XV) and its subsequent cyclisation {for un
example of this procedure see Cottet, F.; Marull, M.; Lefebyre, O.; Schiosser, M
Furopean Jowrnal of Organic Chemisery (2003}, 8, 1559, (XTV) can be converted into
the: brgmao-gquinoline {XII1) under standard conditions (see for exomples Smith, M.B,;
-13-
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tarch, IM. Advanced Grganic Chentistey, Wiley-Interacience). The boronic acid (XIT}
gan be synthesised from {XI1T) under standard conditions {for wn casmple sot Li, W)
Melzon, D; Jensen, M., Hm:rmlcr, E.; Cul, I};; Larsen, K, Reider, BJ Gy, Cherr,
{2002), 67(15), 5394}, The coupling of (X1 with the known bromo-acrytate, (for
synthesis see Rachon, J.;, Goedken, V3 Walborsky, H. . Org. Chenr, (1989}, 54(5), 1006)
1o give (1V) may be accomplished using a Suzuki coupling reaction (for conditions see
Littke, A Dai, C.; Fu, G. . Am. Chem, Soc., (20000, 122(17), 4020 This route is
particularly suitable for R 18=H,

In schemes 2 and 3, the RCOCH reagent in the first stage, cinnamoyt chloride, may
bcrl't:ptacrcd by (2£)-3-gthyloxy-2-propenoyl chloride and the subsequent cyelisation
gffected with trifluoroacenic ueid or sulfunic acid insfeud oF aluminium trichloride (I,
Buston et ul, European 3. Med, Chem,, 2000 350100, 931,

An aliernalive route la compounds of formula (1) in which A is (ia), 115 1 and r3

is MM and U iz CHy, comprises reaction of 4 compound of formula (IIE).
Q

O.. N R

' U
1b
R (1T}
where R12 and R 1P are a5 described in formula (1), with 4 campound RICHaNH, by
reductive alkylation.

The compound of farmuata {ITE) may be prepared by the following Scheme 4.
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) )

R0 / R'" R0 N R* R0 N R'®
—— —
RO R LAH, gt X
(V)
(MeS0,),0
o )
(g O
N N
1 Os N R'
-—
R . R X
(IIE)

Schemce 4

Reaction of (1V) with a suitable protected ketopiperidine such as 1,4-dioxa-&-
azaspiro|4.5)dceane followed by reduction of the cster and cyclisation with methane
sulphonic anhydride gives the ricylic intermediate. Deprotection of the acetal with
hydrochloric acid liberates the ketone.

Another altemative route to compounds of formula (1LB) in which R12 is F, R1b
s H, R is H, R20 is H, R2' is Boc, A is (ia),nis 1 and R3isH (compound 35), comprises
Scheme SA:;
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0 0
Br 0 Q
MeO N\ F MOM MeO OMe
MeO ®  MeO Ny F
& NaOMg, CuBr |
r
1 2
OMs
—— J— .
EtCH MeQ N\ F pyr, GCE B
=~ 4
3
N<:>‘NHBOC
HN NHBoc
o) N F
CH.CN .
5

DMSO = dimethylsulphoxide

Ms20 = methansulphonic snhydride
pyr = pyridine

DCE = dichlorocthune

Scheme SA
The diol 3 may be subjccted to an enzymatic desymmectrization reaction to
pencrate the desired E1 enantiomer of compound 4, by trcatment with lipase TL and a
vinyl ester (such as vinyl acetate or vinyl pivalatc), followed by cyclisation with
methancsulphonic anhydride, cster hydrolysis with sodium mcthoxide in methanol and
activation of the resultant alcohol to mesylaic 4 by conventional methods.
A variant of this process is shown in Scheme 5B
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OH OH /1-/0\

o MeO,C~_.CO,Me
dimethylmalonats,
O.N \©F Cs,CO,, DMSO ON F BH,-DMS
i —_—
THF

OH OAc

- OEt
0.5 wt% Lipase PL, ﬁ/\/
AL or QLM 1. MsCl, Et,N HN
= O.N F ———=
5 vol vinyl acetate ¢ 2. Pd/C + Fa Hunig's Basa,
60 °C THF. ERZN CH,Cl,

H,, 120 psi

OH ONs
MsOH MsC| ELN O. N E
§ dloxane!H,.O CH Cl, ~
ONHBOC
NBoc-plpendme O
pyridine, MeCN

MsOH = methanesulphonic acid
MsCl = methanesulphony] chloride
Schemce 58

Interconversions of R12, R1D R2, A and R arc conventional. In compounds
which contain an optionally protected hydroxy group, suituble conventional hydroxy
protecting groups which may be removed without disrupting the remainder of the
moleculc include acyl and alkylsilyl groups. N-protecting groups are removed by
conventional methods.

Interconversion of R13 and RV groups may be carricd out conventionally, on
compounds of formula (1) or (11B). For cxample RI#or R Ib methoxy is convertible to
R4 or RID hydroxy by treatment with lithium and diphenylphosphing (general method
described in Ireland et al, J. Amer. Chem. Soc., 1973, 7829) or HBr. Alkylation of the
hydroxy group with a suitable alkyl derivative bearing a leaving group such as halidc,
yiclds R14 or R 1D substituted alkoxy. R 12 halogen is convertible to other R4 by
conventional means, for cxamplc to hydroxy, alkylthiol (via thiol) and amino using mctal
catalysed coupling reactions, for example using copper as reviewed in Syntett (2003), 15,
2428-2439 and Angewandte Chemie, Intcrnational Edition, 2003, 42(44), 5400-3449.
R!Y halo such as bromo may be introduced by the method of M. A. Alonso et al,
Tetrahedron 2003, 59(16), 2821. R1a or RV halo such as bromo may be converted to

S17-



WO 2007081597 PCT/US2006/060023

cyano by treatment with copper () cyanide in N,N-dimethylformamide. R18 or rR1b
carboxy may be obtaincd by conventional hydrolysis of R18 or R1D cyano, and the
carboxy canverted to hydroxymethyl by conventional reduction.

Compounds of formula HA-N(R20)R2’ and (V) arc known compounds or may be
prepared analogously to known compounds, see for example W(02004/035569, .
W02004/089947, WO02/08224, W002/50061, WOO2/56882, W002/96907,
W0O2003087098, WO2003010138, W02003064421, W02003064431, W0O2004002992,
W02004002490, W02004014361, W02004041210,W 02004096982, W020020350036,
WO2004058144, W0O2004087145, W02003082835, W02002026723, W0O06002047 and
WO060143580,

As shown in Scheme 6, the hydroxy-aminomethylpyrrolidines of formula (XI11T)
(HA-NH(R20), A is(ii), X is CR4R8, W is a bond, W2 and W3 are both CHa, R4 and
R7 arc H and R8 is OM) can be prepared from doubly protected chiral intermediate
(XV1), separated by preparative HPLC. The benzyloxycarbonyl protecting group is
removed by hydrogenation to give (XV) and the amino function converted to a
trifluoroacetamide (X1V). The t-butoxycarbonyl (Boc) protecting group is removed with
HC1 to give the pyrrolidine hydrochloride salt (111).

Boc OH
“SN Boe~—, OH Boc~ OH
—_— —_
Hj Pd-C EtOH {CF,CC),0 ELN
NHCbz DMAP DCM
NH
XVl xv) 2 (XIV) NHCOCFJ
E1 & E2 {(ci$)

HCI MeOH DCHM

HNqOH
HC! NHCOCF,
)
E1 & E2 (ris)
DMAP = 4-dimethylaminopyridine

Scheme 6
The intermediute (XV1) may be preparcd by the gencral method of Scheme 7:
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a
N R Ny IS

1
HO Z_{-NHz HO Z—{H\H/O \Q

IIn

—_— o)

N N
O}\OJ< o)‘o’j<
3 (XVI1)

Reagents and conditions: (a) N-Hydroxyhenzylamine hydrochloride, paraformaldehyde, toluene, EtOH,
80°C; (b) PA(OH), Hj {50psi), McOH, rgom temperature; (c) Benzyloxycarbonyl-succinimide, B3N,
dichluromethane, roomn iemperaiure.

Scheme 7
In Scheme 8 the aminomcthylpyrrolidine of formula (XV11) (HA-NH(RZ%), A is
(i), X is CRARB, W1 is a bond, W2 and W3 are both CHa, R4, R7 and R8 arc all H) can
be prepared from commercially available Boc-protected aminomethylpyrrolidine, and

convertcd to the tnfluoroacctamide.

Bocwe Boc~p HClidioxana/DCM HNQ
(CF,CO),0 ELN
QNH‘ DMAF DCM NHGOCF, HCI NHCOGF,
{X1X) i (XVIN) o
DMAD = d-dimethylaminopyridine
Scheme 8

The aminomethylmorpholinc intermediatc of formula (XXI1) (HA-NH(RzO), Als
(i), X is O, w1, W2 and W3 are cach CH32) may be preparcd from a chiral

dichlorobenzyl intermediate (XXT1T) (WO2003082835) (Scheme 9) by first protecting the

amino function with 4 Boc-protecting group (XXII), removing the dichlorobenzyl group
by hydrogenation to give (XXI), protecting the morpholine N-atom with a
benzyloxycarbonyl group (to allow purification by chromatography) (XX), and
hydrogenation to afford the requircd morpholine derivative (XXI).

-19-



WO 2007/081597 PCT/US2006/060023

sl

NH. NHBoc NHBoc¢
l,,. fe) ‘ 0 I‘ o
[ ) Boc,0 EiQAC [ J H, Pd-C ElyN MeOH [ j {XX1)
N - N N
H
(!
Xl (xx1m PhCH,0COC!
o Cl H, Pd-C EI0AC NaHCO,
o Ci Chromatography
NHBoc¢
I"“‘[Oj
N
|
Chz
(XX}
Scheme 9

Further details for the preparation of compounds of formula (1) urc found in the
examples.

The antibacterial compounds according to the invention may be formulated for

“administration in any convenient way [or use in human or veterinary medicine, by
analogy with other antibacterials,

The pharmaccutical compositions of the invention include thosce in a form adapted
for oral, topical or pareateral use and muy be used for the treatment of bacterial infection
in mammals including humans.

The composition may be formulated for administration by any routc. The
compositions may be in the form of tablets, capsules, powdcrs, granules, lozenges,
creams or liquid preparations, such as oral or sterile parenteral solutions or suspensions.

The topical formulations of the present invention may be presented us, for
instancc, ointments, creams or lotions, eyc ointments and cye or ear drops, impregnated
dressings and acrosols, and may contain appropriate conventional additives such as
preservatives, solvents 10 assist drug penetration and emollicnts in ointments and creams.

The formulations may also contain compatible conventionul carriers, such as
cream or ointment bascs and ethanol or oleyl alcohol for lotions. Such carriers may be
present as from about 1% up to about 98% of the formulation. More usually they will
form up 1o about 80% of the formulation.

Tablets and capsules for aral administration may be, in unit dosc presentation
form, and may contain conventional cxcipients such as binding agents, tor example
syrup, acacia, gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example
lactose, sugar, maize-starch, calcium phosphate, sorbitol or glycine; tabletting lubricants,
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2

for example magnesium stearate, tale, potycthylene glycol or silica; disintegrants, for
¢xample potato starch; or acceptabic wetting agents such as sodium lauryl sulphate. 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, aqucous or oily
suspensions, solutions, emulsions, syrups or clixirs, or may be presented as a dry product
for reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives, such as suspending agents, for example
sorbitol, methyl cellulose, glucosc syrup, gelatin, hydroxyethyl cellulose, carboxymethyl
cellulosc, aluminium stearate gcl'or hydrogenated cdible fats, cmulsifying agents, for
example lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles (which may
include edible oils), for example almond oil, oily esters such as glycerine, propylene
glycol, or ethyl alcohol; preservatives, for cxample methy! or propy! p-hydroxybenzoate
or sorbic acid, and, if desircd, conventional flavouring or colouring agents.

Suppositories will contain conventional suppository bases, e.g. cocoa-butter or
other glyceride.

For parenteral administration, fluid unit dosage forms are prepared utilizing the
compound and a sterile vehicle, water being preferred. The compound, depending on the
vehicle and concentration uscd, can be cither suspended or dissolved in the vehicle. In
preparing solutions the compound can be dissolved in water for injection and filter
steriliscd before filling into a suitable vial or ampoulc and sealing.

Advantageously, agents such as a local anaesthetic, preservative and buffering
agents can be dissolved in the vehicle. To cnhance the stability, the composition can be
frozen after filling into the vial and the water removed under vacuum. The dry
Ivophilized powder is then scaled in the vial and an accompanying vial of water for
injection may be supplicd to reconstitute the liquid prior to use. Parcnleral suspensions
are prepared in substantially the same manner except that the compound is suspended in
the vehicle instead of being dissolved and sterilization cannot be accomplished by
filtration. The compound can be sterilised by exposure to cthylene oxide before
suspercling in the sterile vehicle. Advantageously, 4 surfactant or wetting agent is
included in the composition to facilitate uniform distribution of the compound.

The compositions may contain from 0.1% by weight, preferably from 10-60% by
weight, of the active matcrial, depending on the method of administration. Where the
compositions comprise dosage units, cach unit will preferably contain from 50-1000 mg
of the active ingredient. The dosage as employed for adult human treatment wall
preferably range from 100 to 3000 mg per day, for instance 1500 mg per day depending
on the routc and frequency of admintstration. Such a dosage corresponds to 1.5 to 50
mg/kg per day. Suitably the dosage is from 5 to 30 mgikg per day.
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The compound of formula (I) may be the sole therapcutic agent in the
compositions of the invention or a combination with other antibacterials. Tf the other
anttbacterial is 2 f-lactam then a B-lactamase inhibitor may also be cmployed.

Compounds of formula (1) may be used in the treatment of bacterial infections
caused by a wide range of organisms including both Gram-ncgative and Gram-positive
organisms. Some compounds of formula (1) may be active against more than onc
organism. This may be deciermined by test methods described herein.

All publications, including but not limited to patents and patent applications, cited in
this specificaiion are herein incorporated by reference as if each individual publication were
specifically and individually indicated to be incorporated by reference herein as though fully
set forth.

The following examples illustrate the preparation of certain compounds of
formula (1} and the activity of certain compounds of formula (1) against various bacterial
organisms.

Examples and Experimental
Gencral

Abbreviations in the examples:

= room temperature

MS = mass spectrum

ES = Elcctrospray mass Spectroscopy

LCMS or LC-MS = Liquid chromatography mass spectroscopy

HPLC = High Pcrformance Liquid Chromatography (Rt refers to retention time)
MDAP or Mass directed autoprep = mass directed preparative HPLC (using a Z0Q) mass

spectrometer (Waters))

Certain reagents are also abbreviated herein. DMF refers to N,N-
dimethylformamide, TFA refers to trifluoroacctic acid, THF refers to tetrahydrofuran,
Pd/C refers to palladium on carbon catalyst, DCM refers Lo dichloromethane, Boc refers
to tert-Butoxycarbonyl, MeOH refers to methanol.

Proton nuclear magnetic resonance ('H NMR) spectra were recorded at 400 or
250 MHz, and chemical shifts ure reported in parts per million (8) downficld from the
internal standard tetramethylsilane (TMS). Abbreviations for NMR data arc as follows: s
= ginglet, d = doublet, t = triplet, g = quartet, m = multiplet, dd = doublect of doublets, dt =
doublet of triplets, app = apparent, br = broad. CDCI3 is dcuteriochloroform, DMSO-dg
is hexadcuteriodimethylsulfoxide, and CD30D is tetradeuteriomethanol. Mass spectra
were obtained using elecirospray (ES) ionization techniques. All temperatures arc
reported in degrees Celsius.
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Detector Distance: 25¢cm
Filter/monochrometer: Singlc Goebel Mirror
Detector Type: Genceral Area Detector Diffraction

Method B: PXRD PANalytical X'Pert Pro MPD w/ Alpha-1 Monochrometer
The samplc is scanned using the following paramcters:
Scan range: 2-40 degrees two-theta
Generator power: 40kV, 45mA
Radiation Source: Cu Ka
Scan type: Continuous
‘Time per step: 30 seconds
Step size: 0.017 degrees two-theta per step
Sample Rotation: Ls revolution ime
Incident Beam optics: 0.04 radian soller stits, Automatic divergent slit,
Diffractcd Beam optics; Automatic slits (X'cclerator module w/ Alpha-1
Monochrometer), 0.04 radian soller stits
Detector Type: Philips X'Celerator

Method C: PXRD PANalytical X'Pert Pro MPD w/ Alpha-1 Monochrometer
The sample is scanned using the following parameters:
Scan range: 2-40 degrees two-theta
Generator power: 40kV, 40mA
Radiation Source: Cu Ka
Scan type: Conlinuous
Time per step: 10 seconds
Step size: 0.017 degrees two-theta per step
Sample Rotation: 1s revolution time
Incident Beam optics: 0.04 radian soller slits, .25 degree divergent slit,
10mm beum mask, 0.5 degrees unti-scatter slit
Diffracted Bcam optics: fixed slits (X'celerator module), 0.04 radian soller slits
Dcteetor Type: Philips X'Celerator RTMS (Real Time Multi Strip)

As will be understood by the skilled chemist, references to preparations carricd
out in a similar manner to, or by the gencral method of, other preparations, may
chcompass variations in routine parameters such as time, tcmperature, workup conditions,

minor changes in reagent amounts cle.
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MP-carbonate refers to macroporous tricthylammonium methylpolystyrene
carbonate (Argonaut Technologies). Chiralpak AD and AD-H columns comprisc of silica
for preparative columns (Sum particle size AD-H and 10um particle size AD 21x250mm,
20 um particle size AD, 101.1x230mm) coated with Amylose tris (3,5-
dimethylphenylcarbamate) (Chiral Technologies USA). Chiralpak AS-H column
comprise of amylose tnis [(8)- alpha- mcthylbenzylcarbamate) coated onto Sum silica.
Churalpak IA cotumn comprise of amylose tris (3,5- dimethylphenylcarbamate)
immobilized onto 5um silica. LunaT™ C|8 semi-prep rcverse phase columns comprise of
silca particles coated at high density with C18 alky] chains and have good acid stability
within a wide pH range (pH1.5 to pH10). The SCX (Strong Cation eXchange) column
has benzene sulphonic acid covalently attached to a silica support and as such strongly
retains high pKa (ie basic) organic molecules such as amines, which can be subsequently
liberated with excess ammonia in an appropriate solvent. Meusured retention times ire
dependent on the precise conditions of the chromatographic procedures. Where quoted
below in the Examples they are indicative of the order of elution.

Reactions involving metal hydrides including lithium hydride, lithium aluminium
hydride, di-isobutylaluminium hydride, sodium hydride, sodium borohydride and sodium
triacetoxyborohydride ure carried out under argon,

Differential Scanning Calorimetry (DSC)
Method A
DSC is conducted on a TA Tnstrument model Q100 Differential Scanning

Culorimeter. The sample is placed and weighed in a AL DSC pan. The pan is sealed using
the hand press supplied by the vendor. The sample 1s ramped from 25 "C to 300°C at 15
°C/minute.
Method B

DSC is conducted on a TA instruments Q1000 Differential Scanning Culorimeter.
The sample is weighed und placed in the DSC pun (sample weights are recorded on the
NSC plot). The pan is scaled by applying pressure by hand and pushing cach part the pan
together (loose lid configuration). The sample is ramped from 25 °C to 350 °C at 10
"C/minute,
X-Ray Powdcr Diffraction (XRPD)
Method A: PXRD General Area Detector Diffraction System

The sample is scanned using the following parameters:

Scan range: 2-40 degrees two-theta

Gencerator power: 40kV, 40mA

Radiation Source: Cu Ka

Scan type: Coupled scun

Numbcr of frames: 3 framces

Time per frame: 5 min

Sample Oscillation: 0.1-0.5mm oscillation depending on samplc size
-23-
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Example | 1-({4-[(2,3-Dihydro{1,4]dioxino|2,3-¢|pyridin-7-ylmethyl)aminoj-1-
piperidinyl} methyl)-9-fluoro-1,2-dihydro-4H-pyrrolo|3,2,1-ij|quinolin-4-one,
Enantiomer E2 Dihydrochloride

O
O N NN
. 0

(a) (2E)-N-(3-Fluoro-2-mcthylphenyl)-3-phenyl-2-propenamide

A solution of cinnamyl chloride (100 g, 610 mmul) in ethyl acctate (400 ml) was
added to a vigorously-stirred mixture of 3-fluoro-2-methylaniline (75 g, 600 mmol),
saturated squeous sodium bicarbonate (850 ml), ice (ca 100 ) and cthyl acctate (400 ml)
over 2 mun. After 0.25 hour the mixture was filtered, washing with water, more solids
coming out of the filtrate and so refiltered. The resulting solid was dried in vacuwo (~160
g, 100%).
MS (+ve ion ¢lcctrospray) miz 256 (MH+).

{b) 7-Fluoro-8-methyl-2(1 H)-quinolinonc

A slurry of (2E)-N-(3-fluoro-2-methylphenyl)-3-phenyl-2-propenamide (75 g, 305
mmol) in chlorobenzence (400 ml) was treated slowly with aluminium trichloride (163 g,
1.2 mol), with the temperuture < 30°C. The reaction was stitred vigorously and heated to
65°C (internal temperaturc) for 1 hour then to 75°C (internal iemperaturc) for 0.5 hour,
The mixture was allowed to cool (ca 40°C), then added to ¢xcess ice with vigorous
stirring. The resulting precipitate was isolated by filtration and washing with water.
Drying in vacue afforded the product (42.5g. 79%).
MS (+ve¢ ion electroapray) miz 178 (MH+).

() 7-Fluoro-8-methyl-2-(methyloxy)quinoline

Crude 7-fluoro-8-methyl-2(1H)-quinolinone (46 g, 260 mmel) was suspended in
DMSO (300 ml), warmed to 35°C, then treated with potassium t-butoxide (32, 286
mmol), under argon (the internal temperature rose o 45°C). After |5 minutes methyl
iodide (21 ml, 48 ¢, 338 mmol) was added over 2 minutes. (The internal temperature rose
to 60°C). Afler 30 min the mixture was added to water (2 litres) and exmucted with
hexane (1.5 litres). The hexunc cxtract was further washed with bring, dried over sodium
sulphate, and filtered through a plug of silica, cluting with 1:1 hexane:dichloromethanc
(500 ml). Evaporation afforded the product (36.8g, 74%).
MS (+ve ion clectrospray) miz 192 (MH+).

(d) &-(Bromomethyl)-7-fluoro-2-(methyloxy)quinoline

A solution of 7-fluoro-8-methyl-2-{methyloxy)quinoline (36.7 g, 192 mmol) in
trifluoromethylbenzene (500 ml) was treated with N-bromosuccinimide (37.6 g, 211
mmol) and benzoyl peroxide (243 mg, } mmol) and heated at 70°C (oil bath temperature)
while irradiating with a 120 Watt tungsten lamp for 1 hour. The cooled mixture was
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filtered, washed with dichloromethane, and the combined organic fractions were washed
with saturated aqueous sodium bicarbonate solution then dried. The solution was filtered
through a plug of silica and evaporated affording a pale yellow solid (51.4 g, 99%).

MS (+ve ion clectrospray) miz 271 (MH+),

() | 7-Fluoro-2-(methyloxy)-8-quinolinyl]acetonitrile

A solution 8-(bromomethyl)-7-fluoro-2-(methyloxy)quinoline (22.6 g, 84 mmol)
in DMF (600 ml) was treated with potassium cyanide (25 g, 385 mmol) and heated at
70°C (oil bath temperature) overnight. The mixture was ¢vaporated to dryness and the
residue partitioned between ethyl acctate and water. The organic oxtract was washed with
bring, dricd and filtered through a plug of silica and evaporated affording a pale brown
solid (17. 6y, 97%).
MS (+ve ion clectrospray) miz 217 (MH+).

(f) Mcthyl [7-fluoro-2-(methyloxy)-8-quinolinyl]ucetate

(i) A solution of | 7-fluoro-2-(methyloxy)-8-quinolinyl]acetonitrile (50 g, 0.231
mol) in dry methanol (850 ml) was treated with trimethylsilyl chloride (100 ml; 0.78 mol)
and heated at 79°C for 2.25 hours. The mixture was evaporated and then partitioned
between cthyl acetate (17.) and water (700 ml). The mixture was filtered to remove
methyl (7-fluoro-2-0x0-1 2-dihydro-8-quinolinyl)acetaic and the uqucous layer was re-
extracted with ¢cthyl acetate (2 x 300 ml). The combined organic fraction wus washed
with 2N sodium hydroxide, water (x 2}, dried (sodium sulphate), and evaporated. The
reaction was repeated on the same scale, as above.,

The combinced reaction products were chromatographed on silica gel (1.5 kg),
eluting with dichloromethune, to afford (83.3 g; 72%).
MS (+ve ion clectrospray) miz 250 (MH+).

(i) The recovered methyl (7-fluoro-2-0x0-1,2-dihydro-8-quinoliny)acetate (11 g,
46.8 mmol) was suspended in methanol (20 ml), acctonitrile (200 mi) and tricthylamine
(8 ml, 57 mmol), with stirring togcther with 2M (trimethylsilyl)diazomethane in hexanes
{30 ml, 60 mmol) and the mixture was stirred at room temperature for 3 hours. It was
evaporated to dryness and chromatographed on silica gel, eluting with DCM, to afford an
additional quantity of mcthyl [7-fluoro-2-(methyloxy)-8-quinolinyljacetatc (10.¥ g).
{Total yield 81% ]

() Methyl 2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-2-propencaie

A mixture of methyl [7-fluoro-2-(methyloxy)-8-quinolinyljacetate (48 g; 0.193
mol), paraformaldehyde (41 g; 1.37 mol). potassium carbonate (41 g; 0.295 mol) und
benzyliricthyl ammonium chloride (70 g; 0.307 mol) in cyclohexane (1.2 L) was hcated
at 86°C , with vigorous stirring for 5 hours. The mixture wus cooled, water added and the
mixmure was extracted with ethyl acetate (x 3). The mixture was filtered and re-extracted
with ethyl acetate (x 3). The combined organic fraction was washed with water (x 2),
brine, and dried. The reaction was repeatcd on the sumc scale, as above, and the products
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combined and evaporated to give a solid (97.9 g, crude yicld 97%), sufficiently pure (ca.
90% by NMR) for the next step. The other 10% of material is mainly starting matenal,
MS (+veion electrospray) m/z 262 (MH:+),

(h) Methyl 3-[4-({[(1.1-dimethylethyl)oxy]carbony] }amino)- 1 -piperidinyl]-2-[7-fluoro-2-
(methyloxy)-8-quinolinyl])propanoatc

A solution of methyl 2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-2-propcnoate (90%
pure; 106 g; equiv. 10 0.367 mol), 1,1-dimcthylethyl 4-piperidinylcarbamate (80.75 g;
0.404 mol} and 1,1,3.3, tetramethylyguanidine (13 ml) in dry DMF (1.2 L) was heated ut
80 ”C for 2 hours, and then at 50°C overnight. The mixture was cvaporated 10 dryacss,
azcotroped with tolucne, and chromatographed on silica gel, cluting with hexane and then
ethyl acetate-hexane (1:1), affording the product (155.4 g: 92%).
MS (+ve ion clectrospray) m/z 462 (MH+).

(i) 1,1-Dimethylethy! (1-{2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-3-hydroxypropyl}-4-
piperidinyl)carbamate

A solution of mcthyl 3-[4-({[(),!-dimcthylethyl)oxylcurbonyl}amino)-1-
piperidinyl}-2-| 7-fluoro-2-(imcthyloxy)-8-quinolinyl]propanoate (76 g, 0.165mol) in dry
ietrahydrofuran (900 ml) at -70 °C was treated with a solution of lithium aluminium
hydride in tetrahydrofuran (1M, 196 mi, 0.196mol) und stirred at this temperature for |
hour, then at 0-10°C for 1 hour. Water (18 mi) was cautiously added followed by
aqueous sodium hydroxide solution (2M, 33 ml, 0.196 mol), and water (38 ml). The
mixture was stirred for 0.5 hour then ether and sodium sulphatc were added and the
mixwure was stitred for 0.5 hour. 1t was filtered und evaporaled, and the residuc was
recrystallised from ethyl acetate’hexane to give a white solid in two crops (57.7 g; 81%).
MS (+ve ion electrospray) m/z 434 (MH+).

(j) 1,1-Dimethylcthyl {1-[(9-fluorv-4-oxo-1,2-dihydro-d4H-pyrrolof3,2,1-)]quinolin-1 -
yD)methyl]-4-piperidiny! } carbamate

A solution of 1, 1-dimethylethyl (1-{2-[7-fluoro-2-(methyloxy)-8-quinolinyl)-3-
hydroxypropyl}-4-piperidinyl)carbamate (67.35 g, 0.156 mo)) in chloroform (1 L) was
reated with diisopropylethylamine (60 mi, 0.34 mol) and methanesulphonic anhydride
{32.0 g, 0.187 mol). The mixture was stirred at room tempcratwure for 0.5 hour, then
heated at 65°C for 3 hours, and then allowed to cool to room temperature. The mixture
was washed with sodium bicarbonate solution (2 x 1 L), brine (1L), dried, and evaporated
to give a solid (54.75 g; K8%). MS (+ve ion ¢lectrospray) m/z 402 (MH+).

(k) 1-](4-Amino-1-piperidinyl)methy]]-9-fluore-1,2-dihydro-4H-pyrrolo|3,2,1-
1jJquinolin-4-onc cnantiomers E1 and E2
Method A

1,1-Dimethylechyl {1-[(9-fluoro-4-oxo-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-
1-yl)methy!|-4-piperidinyt} carbamate (54.75 g, 0. 14 mmol) was dissolved in
dichloromethanc (300 ml) and trifluoroacetic acid (100 ml), stirred at room temperature

-27-

N



WO 2007/081597 PCT/US2006/060023

for 3 hours, evaporated to dryncss and azcotroped with toluenc. The residuc was
triturated with ether to give a pink solid that was filtered ofT, washed with more cther and
dricd at 35°C under vacuum overnight to give a solid (62.35 g; 110% - contains excess
TFA).

MS (+vc ion electrospray) miz 302 (MH+).

Racemic material (as tfluoroacetate salt; 114 g) was separated by preparative
chiral hplc into the two enantiomers, E1 and E2, using a 20 um Chiralpak AD column,
eluting with §0:20:0.1- CH3CN:CH3OH:Isopropylamine with Rt E1 7.2 min and Rt E2
R.3 min.

The recovery was El 293 g (97.4%cc)and E2 30.2 ¢ (94.4 % ee).

Method B

1,1-Dimethylethyl {1-((9-fluoro-4-0x0-1,2-dihydro-4H-pyrrolo[3,2,1-ijlquinolin-
L-¥D)methyl]-4-piperidinyl}carbamate (92g, 229 mmol) was treated with concentrated
hydrochloric acid (370 ml) and water (300 ml) with cxternal coeling in icc bath. The
mixture was stirred overnight, warming to room temperature. The mixture was then
concentrated in vacuo at 50°C for 3 hours. The resultant amorphous gel was triturated
with cthanol (1 litre) and stirred vigorously affording a fine white solid. This was isolated
by filtration, washing with ether (3 x 500 ml). Drying in vacuo at 45°C afforded a white
solid (70.56g, 82%).

| -[(4-Amino-1-piperidinyl)methyl}-9-fluoro- | ,2-dihydro-4H-pyrrolo[3.2,1-
1jJquinolin-4-one (racemic, dihydrochloride salt) (30g) was subjected to preparative hplc
chromatography on a 20um Chiralpak AD column eluting with 80:20:0.1
acetonitrile:methanol:isopropylamine affording the E1 enantiomer (Rt 3.6 minutes) as an
off-whitc solid (9.42g).

Triethylamine can be substituted for isopropylamine in the preparative hple stage.

(1) Title compound

A mixture of 1-[{4-amino-1-piperidinyl)mcthyl]-9-fluoro-1,2-dihydro-4H-
pyrrolof3,2, 1-ij]quinolin-4-one (enantomer E2, 67 mg, 0.22 mmol}) and 2,3-
dihydro[1,4])dioxino[2,3-c]pynridinc-7-carboxaldchyde (for a synthesis sce
WQ0Q2004058 144, Example 2(c)) (37 mg) in dichloromethane/methanol (3 mi/0.2 ml) was
treated with sodium triacctoxyborohydride (141 mg, 0.66 mmol). After stirring overnight
the mixture was partitioned between 5% methanol in dichloromethane and saturated
aqueous sodium bicarbonate solution. The aqucous phasc was extracied several times
with 5% methanol in dichloromethanc then the combined organic extracts were dricd
{magncsium sulphate) and evaporated under vacuum. The residue was chromatographed
on silica gel, cluting with 0-20% mecthanol in DCM then a 20 -50% gradient of methanol
in ethyl acetatc affording the frec basc of the title compound as a yellow o1l (71 mg,
71%).
BH (CDCls, 250MH2z) 1.40-1.55 (2H, m), 1.80-1.95 (2H, m), 2.08 (1H, dt), 2.22 (1H, dt),
2.45-2.55 (2H, m), 2.75-2.90 (2H, m), 2.95-3.05 (1H, bd), 3.78 (2H, ), 3.95-4.05 (1H,
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m), 4.28-4.35 (4H, m}), 4.40-4.50 (2H, m), 6.60 (1H, d), 6.80-6.90 (2H, m), 7.40 (1H, dd),
7.65 (1H, d), 8.10 (1H, s).
MS (+ve ion electrospray) m/z 451 (MH-).

This material was converted into the title compound by adding excess hydrogen
chloride in cther(86 mg).

Example 2 1-({4-((2,3-Dihydro|1,4|dioxino|2,3-c]pyridin-7-ylmethyl)amino|-1-
piperidinyl}methyl)-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one,
Enantiomer E1 Dihydrochloride

1

O~ _N . O
TN

X o)

The E1 enantiomer frec basc (63 myz) was preparced from 1-[(4-amino- 1 -
pipcridinyYmethyl]-9-Auoro-1,2-dihydro-4H-pyrrolo(3,2,1-ij]quinclin-4-one (enuntiomer
E1) (64 mg) and 2,3-dihydro{l,4]dioxino[2,3-c]pyridine-7-carboxaldchyde (35 mg) Ly
the gencral method of Example 1(1) (chromatographed on silica gel, cluting with 0-20%
methanol in dichloromcthane), and exhibited the same NMR and MS spectroscopic
properties.

The free basc in methanol, was converted to the dihydrochloride salt by adding an
excess of | M hydrogen chloride in mcthanol, followed by cvaporation to dryness and
trituration with cther, (o give a solid (61 mg).

Example 3 1-({(3R,45)-4-|(2,3-Dihydro[1,4]dioxino|2,3-¢]pyridin-7-
vimethyl)amino]-3-hydroxy-1-piperidinyl} methyl)-9-fluoro-1,2-dihydro-4H-
pyrrolo|3,2,1-if]quinolin-4-one Diastereomer |, Dihydrochloride

O
° " F 2 ",N/\(joj
: H

{a) 1- {[(BR,4S)-4-amino-3-hydroxy- 1 -piperidinylJmethyl}-9-fluoro-1,2-dihydro-4H-
pyrrolo(3,2,1-ij]quinolin-4-one

This was preparcd from mcthyl 2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-2-
propenoate and 1,1-dimcthylethyl[(3R,45)-3-hydroxy-4-piperidinyl jcarbamate (for a
synthesis sec W0200405%144, Example 34(a) (cis Enantiomer 1)) according to the
gencral method of Examples L(h), 1(i), 1(j) and 1{k) affording the product as a white
solid, racemic at the benzylic centre,
MS (+ve ion electrospray) mfz 318 (MH+).
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The material (racemic at the benzylic contre) was scparated by preparative chiral
hplc into the two diastereomers D1 and D2 in a similar manner to Example 1{k). The
stationary phasc was Sum Chiralpak AD-H, cluting with 50 :50:0.1-
CH3CN:CH30H:Isopropylaming, Rt D1 3.0 min and Rt D2 27 min.

The recovery was D1 222 mg (>99% de) and D2 123 mg (>99 % de) from 400
my of diasteromeric amine.

(b) Title compound

A solution of 1-{[(3R,4S)-4-amino-3-hydroxy-1-piperidinylJmethy! } -9-fluoro-
1,2-dihydro-4H-pyrrolo[3,2, 1-ij]quinolin-4-one (222 mg, 0.7 mmol, D1 diastereomer)
and 2,3-dihydro[1,4]dioxino|2,3-¢]pyridine-7-curboxaldehyde (for a synthesis sce
W0200405%8144, Example 2(c)) (115 mg, 0.7 mmol) in N,N-dimethylformamide (3 ml)
was treated with sodium triacetoxyborohydride (445 mg, 2.1 mmol). After | day the
mixture was evaporated and the residue worked up and chromatographed in a similar
manner to Example 1{l) affording the frcc base of the titlc compound as a colourless oil
(202 mg, 62%).
8H (CDCls, 250MHz) 1.70-1.80 (2H, m), 2.20-2.30 (2H, m), 2.50-2.65 (2H, m), 2.70-
2.95 (3H, m), 3.00-3.10 (1H. m), 3.85 (2H, 5), 3.95-4.05 (1H, m), 4.25-4.35 (4H, m).
4.40-4.55 (2H, m), 6.62 (1M, d), 6.85 (1H, 1), 6.85 (1H, s), 7.58 (1H, dd), 7.65 (1H, m),
8.10 (1H, s).

This material was converted into the title compound (220 mg) by dissolving in
dichloromethane and then adding excess hydrogen chloride in ether in a similar manner
to Example 1.

MS (+vc ion electrospray) miz 467 (MH-+).

Example 4 1-({(3R,45)-4-[(2,3-Dihvdro|1,4]dioxino{2,3-c|pyridin-7-
vimethyl)amino|-3-hydroxy-1-piperidinyl}methyl)-9-fluoro-1,2-dihydro-44-
pyrreolo[3,2,1-j|quinolin-4-one Diastereomer 2, Dihydrochloride

I\O
z H

The free basc of the title compound (93 mg) was prepurcd from 1-{[(3R,45)-4-
amino-3-hydroxy-1-pipenidinylJmethyl }-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-
ij Jquinolin-4-one (D2 diastereomer) (122 mg) and 2,3-dihydro[1,4]dtoxino(2,3-
c]pyridine-7-carboxaldchyde (for u synthesis see WQ2004058144, Example 2(c)) (64
my) by the general method of Example 3 (chromatographed on silica gel, eluting with 0-
30% mecthanol in dichloromethanc), giving matcrial with the same NMR and MS
spectroscopic data as Example 3.

The free base in methanol, was converted to the dihydrochloride salt by adding an
excess of 1M hydrogen chloride in methanol, followed by cvuporation to dryness, to give
a salid (87 mg).
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Example 5 9-Fluoro-1-{{(3R,45)-3-hvdroxy-4-[{[1,3|oxathiolo[5,4-¢| pyridin-6-
ylmethyl)amino|-1-piperidinyl}methyl)-1,2-dihydro-4#-pyrrolo|3,2,1-ifjquinolin-4-
one Dibydrochloride

O

O N "

Y RS
F i H | >

The {ree basc of the title compound (41 mg) was prepared from diastereomeric |-
{I(3R,48)-4-amino-3-hydroxy-1-piperidinylJmcthyl} -9-fluoro-1,2-dihydro-4H-
pyrrolo[3,2,1-jquinolin-4-one and [1,3)oxathiolo{5,4-c]pyridine-6-carbaldehyde (for a
synthesis, sce W0O2004058144, Example 61) in 55% yicld by the general method of
Example 3(b).
8H (CDCl3, 250MHz) 1.70-1.80 (2H, m), 2.20-2.60 (4H, m), 2.70-3.00 (3H, m), 3.00-
310 (1H, m). 3.87 (2H, s), 3.95-4.05 (1H, m), 4.40-4.55 (2H, m), 5.75 (2H, 5), 6.62 (1H,
d), 6.85 (1H, ), 7.25 (1 F, 8), 7.58 (1H, dd), 7.65 (1H, m), 8.00 (1H, 5).

MS {+ve 1on electrospray) miz 469 (MHT).

The free base was converted to the title dihydrochlonide salt in a similar manner 1o

Example 1.

Example 6 9-Fluoro-1-[({3R,45)-3-hydroxy-4-{[(6-0x0-6,7-dihydro-SH-
pyridazino[3,4-b][1,4]thiazin-3-yl)methyl]amino}-1-piperidinyl)methyl|-1,2-dihydro-
4H-pyrrolo[3,2,1-jj]quinolin-4-one Dihydrochloride

0
H
0 N N 0]
Y N =
F H |
N H N\ o
N S

The free basce of the title compound (12 mg) was prepared from diastecreomeric 1-
{[(3R,4S)-4-umino-3-hydroxy-1-piperidinylJmethy!}-9-fluoro-1,2-dihydro-4H-
pyrrolo[3.2,1-ij[quinolin-4-one (122 ma) and 6-0x0-6,7-dihydro-5H-pyridazino[3,4-
b|[1.4]thiazinc-3-carboxaldehyde (for a synthesis, sce W02004058144, Example 58(d))
(75 mg) in 6% yield by the general method of Example 3(b).
oM (CDC;, 250MHz) 1.70-1.80 (2, m), 2.20-2.60 (4H, m), 2.70-3.00 (3H, m), 3.00-
300 (1H, m), 3.78 {2H. 5), 3.90-4.00 (1H, m), 4.05 (2H, s), 4.40-4.55 (2H, m), 6.62 (1H,
d). 6.95 (1H, 1), 7.16 (1H, ), 7.58 (1H, dd), 7.90 (1H, d).
MS (+ve ion electrospray) miz 497 (MH+),

The free basc was converted to the title dihydrochloride salt (9 mg) in a similar
manner to Example |

O
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Example 7 1-({(3R,45)-4-|(2,3-Dihydro-1H-pyrido|3,4-b](1,4]oxazin-7-
vimethyl)amino|-3-hydroxy-1-piperidiny(}methy]}-9-fluoro-1,2-dihydro-4 -
pyrrolo|3,2,1-i]quinolin-4-one Dihydrochloride

O
: H
O N ‘e N
N
N o
o

(a) {5-({[4-(Mcthyloxy)phenyl]methyl }oxy)-4-[(phenylmethyl)oxy}-2-pyridinyl} methyl
acglate

A solution of triphenylphosphine (39.3 g, 150 mmol) in tctrahydrofuran (600 m!)
was treated at 0°C with bis(1-mcthylethyl) (E)-1,2-diazcnedicarboxylate (30 mi, 152
mmol). After 10 minutes [5-({[4-(methoxy)phenyljmethyl}oxy)-4-oxo-1.4-dihydro-2-
pyridinyljmethyl acetate (33.5g, 110 mmol) (for a synthesis, sec W02004058144,
Example 60(c)) was added. After 10 minutes benzy! alcohol (13 g, 120 mmol) was added
und the mixture was stirred overnight. Evaporation and chromatography on silica cluting
with 20-40% ethy! acctate in hexanc afforded an oil (26.3 g, 67%) (containing some
triphenylphosphine oxide as an impurity).
MS (+ve ion clectrospray) miz 394 (MH+),

Qe

{b) {5-Hydroxy-4-[(phcnylmethyloxy]-2-pyridinyl methyl acctate , mfluoroacctate salt

A solution of {5-({[4-(mcthyloxy)phenyl]methyl}oxy)-4-[(phenylmethyl)oxy]-2-
pyridinyl}mcthyl acctate (containing triphenylphosphine oxide as an impurity) (20 g,
50.8 mmol) in dichloromethanc (500 mi) way treated with triethylsilane (10 ml, 62.6
mmol). A solution of trifluoroacctic acid (35 mi, 0.45 mol) in dichloromethane (200mI)
was added over | hour, Aflter 2 hours the mixturc way evaporated and chromatographed
on silica gel chating with 50-100% cthyl acetatc-hexane, thea 5-10% methanol-DCM
affording a solid, the TFA salt in a 1:1 mixture with triphenylphosphinc oxide (8.33 g).
MS (+vc ion clectrospray) miz 274 (MH+),

{c) 3-{[2-({[(1.1-Dimcthylcthyl)oxy]carbony! famino)cthyljoxy} -4-
H(trifluoromethyhsutfonyl]oxy}-2-pyridinyl)mcthy! ucetite

A solution of triphenylphosphine (24.1 g, 92 mmol) in tetrahydrofuran (600 ml)
was treated at 0°C with bis(1-methylethyl) (E)-1,2-diazencdicarboxylate (18.1 ml, 92
mmol). Aficr 3¢ minutes a solution of S-hydroxy-4-[(phenylmethyl)oxy]-2-
pyridinyl} methyl acctate irifluoroacctate salt us a 1:1 mixture with triphenylphosphine
oxide (23.8¢g, 61.3 mmol} and tricthylamine (8.6ml, 61.3 mmol) in tctrahydrofuran (200
ml) waus added. After 30 minutes the reaction wis warmed to room temperature and left
to stir for a further 30 minutes, 1,1-Dimethylcthyl (2-hydroxyethyl)carbamate (9.5 ml,
61.3 mmol) was added and the mixture stirred overnight. Evaporation and
chromatography on silica cluting with 0-100% ethy! acctate in petrol afforded an oil (40.2
#). The oil (40.2g) was dissolved in EtOH (300ml) and hydrogenated over 10% palladium
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on charcoal (20 g) for 16 hours. The mixture was filicred and evaporated to give a ycllow
oil {34 4 g).

A solution of the ycllow oil (44.4 ¢) in dichloromethane (500 ml) was treated with
tricthylamine (9.41 ml) then 1,1,1-trifluoro-N-phenyl-N-
[(trifluoromethyl)sulfonylimethanesulfonamide (21.9 g). After 16 hours the mixture was
washed with water, dried and cvaporated. Chromatography on silica gel, cluting with 0-
100% ethyl acetate in petrol afforded a colourless oil (19.7 g, 70%).

MS (+ve ion electrospray) m/z 459 (MH+),

(d) 1,1-Dimcthylethyl 7-[(acetyloxy)methyl}-2,3-dihvdro-1H-pyrido[3,4-b][ 1 4]oxazine-
1-carboxylate

A mixture of (5-{[2-({{(],1-dimethylethyl}oxy]carbonyl}amino)ethyljoxy }-4-
{[(trifluoromethyDsulfonyl]oxy}-2-pyridinyl)mcthy! acetate (1.58 g, 3.4 mmol), (1)-2,2'-
bis(diphenylphosphino)- 1,1 -binaphthalene (BINAP) (110 mg, 0.2 mmol), palladium(11)
acctate (25 mg, 0.1 mmol) and cesium carbonate (1.57 g, 4.8 mmol) in toluene (20 ml)
was heated 10 100°C under argon for 16 hours then filtered and cvaporated. (See S. L.
Buchwald, Org Letts, 1999, 1, 35-37; for the procedure). The residuc was
chromatogruphed on silica gcl, eluting with 0-100% ethyl acctate in petrol, to afford a
whitc solid (0.84 g, 79%)
MS (+ve ion clectrospray) miz 309 (MH+).

(e) 1, 1-Dimethylethy] 7-(hydroxymethyl)-2,3-dihydro- 1 H-pyrido| 3,4-b]( 1.4 ]oxazine- |-
carboxylate

A solution of |, 1-dimethylethyl 7-[(acetyloxy)methyl]-2,3-dihydro-1H-
pyrido[3,4-b][1,4)oxazine-1-carboxylate (0.84 g, 2.7 mmol) in dioxan (20 ml) and water
(5 ml) was treated with 2M sodium hydroxide solution (2.72 ml, 5.4 mmol). After 0.5
hour the mixture was concentrated to & volume of 3 ml and then partitioned between ethy!
acetate and water. The organic extract was dried and evaporated to afford a colourless oil
(0.78 g, 105%).
MS (+ve ion electrospray) m/z 267(MH-).

(£} 1.1-Dimethyicthyl 7-formyl-2,3-dihydro- | H-pyrido{3,4-b][ | [4]oxazine-1-carboxylate
A solution of 1,1-dimcthylethy!l 7-(hydroxymethyl)-2,3-dihydro- | H-pyrido[3.4-

b)(},4]Joxazine-1-carboxylate (0.78 g, 2.9 mmol) in dichloromethane (100 m!) was treated

with mangancse(IV) oxide (2.02 g, 23.3 mmol) and stirred overnight. Filtration and

evaporation afforded a white solid (0.62 g, 81%).

MS (+ve ion electrospray) miz 265(MH+).

(g) 1,1-Dimethylethyl 7-[({{3R,4S}-1-[(9-fluoro-4-0x0-1,2-dihydro-4H-pyrrolo[3,2,1-
ijjquinolin-1-y)methyl]-3-hydroxy-4-pipceridiny! famino)methyl]-2,3-dihydro- 1 H-
pyrido[3,4-b][1,4]oxazine- | -carboxylate

A solution of diastereomeric 1-{[(3R,45)-4-amino-3-hydroxy-1-
piperidinyl)methyl} -9-fluoro-1,2-dihydro-4H-pyrrolo[ 3,2, 1 -ijjquinolin-4-one {50 mg)
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was reacted with 1, 1-dimethylethyl 7-formyl-2,3-dihydro-1H-pyrido[3,4-b]]1,4]oxazine-
l-carboxylate (40 mg) by the gencral method of Example 3(b) affording, afier
chromatography, cluting with 0-20% methano! in dichloromethanc, a white solid (62 mg,
69%).

MS (-+ve ion electrospray) m/z S66(MH+).

(h) Title compound

A solution of 1.1-dimethylcthyl 7-[({(3R,4S)-1-[(9-fluoro-4-0x0-1,2-dihydro-4H-
pyriclo] 3,2, 1-1j]quinolin- [ -yl)methyl)-3-hydroxy-4-pipcridinyl t amino)methyl)-2,3-
dihydro-1H-pyrido|3,4-b][1,4)oxazine-1-carboxylatc (62 mg) in dichloromethane {1.5
ml) was trcated with trifluoroacetic acid (1.5 ml). After | hour the mixture was
evaporated and the residue was azeotroped with tolucne. The residual trifluorpactgiate
salt was converted to the crude free base by stirring with an cxcess of MP-carbonate resin
base until pH 7, filtcring and cvaporating to dryness. 11 was chromatographed on silica
ael cluting with 10-40% 2M ammonia‘mcthanol in dichloromcthane, followed by further
purification on a reverse-phase HPLC system with mass-dirccied collection (MDAPD)
(cluent acetonitrile/water/formic acid, monitoring for m/z ¢66). affording a whitc solid
(35 mg, 62%).
dH (d-6 methanol, 250MHz) 1.70-1.90 (2H, m), 2.20-2.60 (4H, m), 2.70-3.00 (2H, m),
3.10-3.25(1H, m), 3.50 (2H, 1), 4.00 (2H, s), 4.05 (2H, 5), 4.20 (2H, 1), 4.40-4.55 (2H, m),
6.60 (1H, d), 6.72 (1H, §), 7.00 (1H, t), 7.60 {1H, dd). 7.90 (1H, d), 7.95 (1H, d).
MS (+ve ion electrospray) m/z 466(MH+).

The frec basc wus converted to the title dihydrochloride salt (22 mg) in a similar
manncr to Example |.

Example 8 I-({(3R,4S)-4-[(2,3-Dih_vdrofuro|2,3-c]pyridin-S—ylmethyl)ami-n0]-3-
hydroxy-1-piperidinyl}methyl)-9-fluoro-1,2-dihydro-47f-pyrrolo|3,2,1-if|quinolin-4-
one Dihydrochloride

@

N “

© " N =

SO RDW
N._ .~ o

(a) {5-({[4-(Mcthyloxy)phenyllmethyl foxy)-4-{(trimethylsilyDethynyl]-2-
pyridinyl}methyl acetate
(3-({[4-(Mcthoxy)phenyl]methyl}oxy)-4-{[(trifluoromcthyl)sulfonyljoxy } -2-
pyridinyl)methyl acetate (for a synthesis, see W(02004058144 Example 60(d)) (10 g, 23
mmoles) was dissolved in acetonitrile (400 ml) and triethylamine (65 ml) and copper (1)
iodide (0.44 g, 2.3 mmolcs) were added. The mixture was degassed and ptaced under a
blanket of argon. Trimethylsilylacetylene (10 ml, 69 mmoles) and
bis(triphenylphosphine)palladium(II) dichloride (0.645 g, 0.9mmoles) were added and the
mixture heated to 45°C for 18hrs. The mixture was then allowed to cool and filtered, The
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filirate was cvaporated to dryness and the residue partitioned between ethyl acetate and 7/
water, The organic layer was scparated and dried (sodium sulphate).

Chromatography on silica gel, cluting with a gradient of 20 — 75% ethyl acctate in
40-60 petroleum cther, gave an oil (8.45 g, 96%).
MS (+vce ion electrospray) m/z 384 (MH+),

(b) {5-Hydroxy-4-[(trimcthylsilyl}ethynyl]-2-pyridinyl } methyl acetate, trifluoroacetate
{3-({[4-(Methyloxy)phenyl Jmethyl}oxy)-4-[(tnmethylsilyl)ethynyl]-2-
pyridinyl}methyl acetate (8.45 g, 22 mmoles) in dichloromethane (70 mi) was treated
with trifluorouacctic acid (9.4 ml) and triethyisilane (3.33 ml) and stirrcd at ambient
temperature for 18hrs. The mixture was evaporated to dryness and chromatographed on
silica gel, eluting with a gradient of 2 - 8% mcthanol in dichloromcthane. This gave an
0il (10 g. 100%).
MS (+ve 1on clectrospray) m/z 264 (MH+).

(¢) Furo|2,3-c]pyridin-5-ylmethyl acetate
{5-Hydroxy-4-[(trimethylsilylcthynyl]-2-pynidinyl }methy! acctate,
triflvoroacetate) (10 g, 22 mmoles) was dissolved in pyndine (200 ml) and treated wath
copper(l) iodide (5.2 ¢, 27 mmoles) then heated under reflux for 18hrs. The mixture was
allowed to cool, evaporated to dryness and the residue partitioned between cthyl acetate
and water. This mixtare was filtered through kicselguhr to remove copper residucs. The
organic layer was separated from the filtrate, dried and chromatographed on silica gel,
cluting with a gradient of 10 — 60% ethyl accrate in 40-60 pctroleum ether. This gave
furo[2,3-c]pyridin-S-ylmethy| acetate (1.15 g, 27%) and a less polar product {2-
{tmmethylsilyl)furo[2,3-c]pyridin-5-y!Jmethyl acetate (1.3 g. 23%) as oils.
MS (+ve 1on electrospray) miz 192 (MH+) and MS (+ve ion electrospray) m/z 264
{(MH+).

(d) Furo[2,3-c]pyridin-5-ylmcthanol

A solution of furo[2,3-c]pyridin-5-ylmethyl acctate (1.15 g) in |,4-dioxunc (30
ml) and water {10 ml) was treated with 2M sodium hydroxide (12 ml) then stirred at
ambient temperature for 18hrs. The mixture was then partitioned between ethyl acetate
and water, The organics were scparated and dried then evaporated to dryness. This gave
an oil (0.63 g, 70%).
MS (+ve ion electrospray) miz 150 (MH+).

(¢) 2,3-Dihydrofuro[2,3-c]pyridin-5-ylmethanol

Furo|2,3-c|pyridin-3-ylmethano! (1.29 g, 8.7 mmolcs) was dissolved in cthanol
{50 m" and hydrogenated at S.T.P (standard temperature and pressure) over 10%
palladium on charcoal paste for 18hrs. The mixture was filtered through kieselguhr and
the filtrate evapurated to dryness, to give (1.31 g, 100%).
MS (+ve ion electrospray) miz 152 (M),
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{f) 2,3-Dihydrofurof2,3-c]pyridinc-5-carbaldehyde
2.3-Dihydrofuro[2,3-c]pyridin-5-ylmethanol (1,31 g, 8.7 mmolcs) was dissolved

in dichloromethane (100 ml), treated with manganesc (1V)dioxide (6 g, 69 mmolces) and

heated under refux for 18hrs. Filtration through kicselguhr and evaporation of the filtrate

to dryness gave an oil (0.9 g, 70%).

MS (+vc ion electrospray) miz 150 (MH+).

(&) Title compound

The frec base of the title compound (65 mg) wus prepared from diastereomeric 1-
{[(3R,48)-4-umino-3-hydroxy-1-piperidinyl]methyl}-9-fluoro-1,2-dihydro-4H-
pyrrolof3,2,1-ij]quinolin-4-onc (50 mg) and 2,3-dihydrofure[2,3-c]pyridine-5-
carbaldehyde (23 my) in 919% vield by the gencral method of Example 3(b).
8H (d-6 methanol, 250MMHz) 1.70-1.90 (2H, m), 2.20-2.60 (4H, m), 2.70-3.00 (2H, m),
3.10-3.25(1H, m), 3.50 (24, 1), 4.10-4.20 (2H, m), 4.30 (2H, s), 4.50 (2H, 1), 4.60 (2H, 1),
6.60 (1H, d), 7.00 (1H, 1), 7.40 (IH, 8), 7.60 (1H, dd), 7.95 (1H, d), 8.10 (1 H, 5).
MS (+ve ion clectrospray) miz 451 (MH+).

The free base was converted to the title dihydrochloride salt (46 mg) in a similar
manacr to Example 1

FExample 9 9-Fluoro-1-{((3R 48)-3-hydroxy-4-{|(7-0x0-1,5,6,7-tetrahydro-1,8-
naphthyridin-2-yhmethyllamino}-1-piperidinyl)methyl|-1,2-dihydro-4£-
pyrrolo|3,2,1-iflquinolin-4-one Dihydrochloride

O
H
o N "‘N N N O
F i H | S
S OH P

The free base of the title compound (12 mg) was prepared from diastercomeric 1-
I[(3R,45)-4-amino-3-hydroxy-1-piperidinyllmethy!}-9-fluoro-1,2-dihydro-4H-
pyrrolo[3,2,1-ijjquinolin-4-one (50 mg) and 7-ox0-1,5,6,7-tetrahydro-1,8-naphthyridine-
2-carboxaldehyde (for a synthesis, sec W02003087098, Example 307(f) (synonym 7-
0x0-3,6,7,8-lerahydro-[1,8]naphthyridine-2-curboxaldchyde)) (27 mg), in 16% yicld by
the general method of Example 3(b).
3H (CDCly, 250MHz) 1.70-1.90 (2H, m), 2.00-2.30 (4H, m), 2.40-2.75 (5H, m), 2.80-
3.10 (3H, m), 3.95-4.10 (3H, m), 4.45 (2H, m), 6.65 (1H, d), 6.90 (1H, 1), 7.00 (1H, dd),
7.33-7.45 (2H, m), 7.68 (1H, d), 8.30 (1H, bs).
MS (+ve ion clectrospray) miz 478 (MH+).

The free base was converted to the title dihydrochloride salt (8 mg) in a similar
manner to Example |
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Example 10A 1-({4-|(6,7-Dihydro|1,4]dioxino(2,3-c|p¥ridazin-3-vimethylDamino]-1-
piperidinyl} methy1)-9-fluoro-1,2-dihydro-4 H-pyrrolo|3,2,1-if]jquinolin-4-one
Enantiomer E1 Dihydrochloride

Q

O N 0

N SN

« F HYI]
N. =
SN o

{a) 3.4,6-Trichloropyridazine

This was prepared by a slight vanation on the method of Kasnar et a/,
Nuclcosides & Nucleotides (1994), 13(1-3), 459-79.

Hydrazine sulphate salt (51 g) was suspended in water (250ml), heated o reflux

" and bromomaleic anhydride (90.38 g) was added dropwise . The mixturce was heated at

reflux for 4 hours then cooled to room temperature. The reaction was repeated with 29 g
hydrazine sulphate, 53 g bromomalcic anhydride and 130ml water. The precipitates were
collected by [iltration, washed with watcr and acetone und dricd as a combined batch in
vacuo to afford 4-bromo-1,2-dihydro-3,6-pyridazinedione as a white solid (113 g).

The solid in two batches was Lreated with phosphorus oxychloride (2 x 200 ml)
and heated to reflux for 3.5 hours. The mixture was cooled, evaporated and azcotroped
with toluenc. The residuc was partitioned between dichloromethanc and sawrated
aqueous sodium bicarbonate solution and extracted with DCM twice more. The organic
extracts werc dricd and cvaporated. This residue was re-dissolved in dichloromethane,
and chromatographed on silica gel (300 g) (DCM as eluent) to give a white solid (101.5
g, 87%).

(LCMS analysis showed ca 20-30% impurity, isomers of bromoe-dichloropyndazinge).
MS (+vc ion clectrospray) miz 184/185/186 (MH-), trichloropyridazine
MS (+ve ion electrospray) miz 228/229/23 | (MI1+), bromo-dichloropyridazinc.

(b) 2-[(3,6-Dichloro-4-pyridazinyi)oxy]ethanol

A solution of ethylene glycol (55 mi) in tetrahydrofuran (200 ml) was treated at
around 0°C (ice bath cooling) with sodium hydride (60% dispersion in oil, 5.9 ) over 40
rminutes. After the addition was complete, 3,4,6-trichloropyridazine containing isomers of
bromo-dichloropyridazine as impurity (27 g) was added portionwisc and washed in with
more dry THF (50ml) and the mixture was stirred at 0°C for 1 hour then at room
temperature overnight. The mixture was concentrated (to 1/3 volume) then diluted with
aqueous sodium bicarbonate solution and extracted with chloroform (5x) and ethyl
acclate (3x). The combined organic extracts were washed with water, dried over sodium
sulphate and evaporated and the solid filtered off and washed with CHCly (x3) and dried
in a vacuum over overnight at 40°C affording a white solid (25.5 g, 83%), containing
some bromo-derivative (10-15%).
MS (+ve ion clectrospray) mfz 209/211 (MH+).
MS (+ve ion electrospray) miz 255/7 (MH+), bromo-derivative,
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(¢) 3-Chloro-6,7-dihydrof1,4]diexino[2,3-c]pyridazine

A solution of 2-{(3,6-dichloro-4-pyridazinyl)oxy]ethanol containing some bromo-
derivative (15.46 g; 0.0703 mol) in dry dioxan (1.2 L) was trcated with lithium hydride
(2.3 g; 0.28 mol) in portions and stirred at room temperaturc for | hour under argon, then
heated at 110 °C overnight. The reaction mixture was quenched with wet dioxan, then
iced-water. The solution was evaporated to half volume, taken to pH 8 with 5M
hydrochloric acid and evaporated to dryness, Water was added and the residue wus
extracted Sx with chloroform, dned (sodium sulphate) and evaporated to afford a white
solid (12.4 g, ca.77%) (containing ca. 15% of a bromo species).
MS (+ve ion clectrospray) m/z 173/5 (Cl MH+), 217/9 (Br MH+)

(d) 3-Ethenyl-6,7-dihydro[1,4}dioxino| 2,3-c]pyridazine

A solution of 3-chloro-6,7-dihydro{1,4]dioxino[2,3-c}pyridazinc containing ca.
153% of a bromo species (13.6 g, 0.079 mol) in dimcthoxyethane (400 ml) was degassed
under argon for |0 min then tetrakis(triphenylphosphinc)palladium (0) (2 g), potassium
carbonate (10.33 g), 2.4,6-trivinylcyclotriboroxane pyridine complex (11.32 g) and water
(55 m1) were added. The mixture was heated at 95 °C for 48 hours and cooled and
evaporated to dryness. The mixture was treated with aqueous sodium bicarbonate
solution and extracted (5x) with DCM. Extracts were dried (sodium sulphate), cvaporated
and the residue chromatographed on silica gel (500 g), cluting with 0-100% ethyl acetate
- hexang, affording the product (6.43 g, 50%), [also some impure fractions (1.8 g)]
MS (+ve ion electrospray) miz 165 (MH+).

(¢) 6,7-Dihydro[ 1.4]dioxino|2,3-c]pyridazine-3-carbaldehyde
Method A

A solution of 3-cthenyl-6,7-dihydro[ } 4]dioxino|2,3-c]pyridazinc (11.58 g) in
dioxun/water (600 ml/180 ml), cooled in ice, was treated with an aqucous solution of
osmium retroxide (4% wiv, 25 ml) and sodium periodate (43 g). This mixture was
allowed to warm to rt und after 7 hours under stirring the mixture was ¢vaporated to
dryness and azeotroped with dioxan. Silica gel, dioxan and chloroform were added and
the mixture was evaporated to dryness overnight, then added to a silica column (400 &)
and chromatographed, eluting with chloroform then 0-100% ethy! acctate in hexane, to
afford a white solid (7.55 g, 64%).
MS (+ve ion electrospray) m/z 167 (MH+).

Mcthod B

(i) Buty! 6,7-dihydro[ 1 4}dioxino|2,3-c]pyridazinc-3-carboxylate

Carbon monoxide was bubbled through a mixwre of 3-chloro-6,7-
dihydro[1,4)dioxino[2,3-¢]pyridazine (100 mg, 0.58 mmol) and »-butanol (2.5 ml) for 10
minutes then palladium(I)chloride (5 myg, 0.03 mmol), 1,3-
bis(diphenylphosphino)propane (24 mg, 0.06 mmol) and 1,8-diazabicyclo[5.4.0]Jundec-7-
ene (0.1 ml, 0.64 mmol) were added. The mixture was heated at 100°C for 5 hours undcr
a strcam of carbon monoxidc, allowed to cool and then evaporated. Chromatography
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eluting with 75% ethyl acetatc in hexane afforded slightly impure product (99 mg). This
materisl was taken up in ethyl acetate and filicred removing a small amount of insoluble
yellow solid. Evaporation of the filtrate afforded the product (90 mg, 65%).

MS (+vc ion clectrospray) mfz 239 (MH+),

(i) 6,7-Dihydro[1,4]dioxino[2,3-c)pyridazinc-3-carbaldehyde

A solution of butyl 6,7-dihydro[ | ,4]dioxino[2,3-c]pyridazine-3-carboxylate (570
mg, 2.39 mmol) in THF (10 ml) was cooled to approximately -50 to -40°C (solid carbon
dioxide/acetonitrite cooling bath) and treated with u toluene solution of di-
wobutylaluminium hydride (1M;4.6 ml, 4.6 mmol). After 2 hours aqucous sodium
hydroxide solution (2M, 12 drops) werc added followed by DCM (10 ml). The mixture
wis stirred for 15 minutes at -40°C then allowed to warm temperature. Sodium sulphate
was ndded and the mixturc stirred for 45 minutes. The mixture was filtered through
Kiesclguhr wushing three times with 1:1 THF:DCM and the combined filtrutes
cvaporated. Chromatography on 10y silica cluting with 0-20% methanol in DCM
afforded the product {290 mg, 73%).

MS (+ve 1on clectrospray) mfz 167 (MH+),

An alternative work-up procedure comprises quenching with methanol instead of
with sodium hydroxide and DCM, The reaction mixture is ¢vaporated to dryness then
dissotved in DCM and water addced to form a gel-like precipitate. Conc. HCl s added and
the mixture stirred and then the phases partitioned and separated. Salt is added to the
aqueous phase followed by DCM, water and methanol. Afier stirring, the layers are
scparated, the aqueous extracted with DCM and all the combined organics dried over
magnesium sulphate.

Method C

(1) 6,7-Dihydro{1,4]dioxino[2,3-¢]pyndazine-3-carbonitriie

A solution of 3-chloro-6,7-dihydro[ 1 4)dioxino[2,3-¢c]pyridazine (2g, 11.6 mmol)
in DMF (40 mi) was dcgasscd under argon for 10 minutes then zine(l)cyanide (0.82g, 7
mmol), tris{dibenzylidencacetone)palladium(0) (266 mg) und 1,1
bis(diphenylphosphino)ferrocene (322 mg) were added. The mixture was heated at 120°C
overnight then evaporated to dryness. The residuc was partitioned betwecen saturated
aqueous sodium bicarbonate solution and DCM, extracting 3 times with DCM. The DCM
phase was dried over sodium sulphate then filtered and evaporated. Chromatography on a
50y silica column cluting with 0-100% ethy! acetate in hexane afforded the product (1.5g,
79%).
MS (+ve ion clectrospray) miz 164 (MH+).

(it) Butyl 6,7-dihydro[1,4]dioxino[2,3-¢)pyriduzine-3-carboxylate

6,7-Dihydro[1,4]dioxino[2,3-c]pyridazine-3-carbonitrile (0.5g, 3.1 mmol) and
caesium carbonate (1.5g, 4.6 mmol) were suspended in #-butanol (5 ml). After 5 hours
stirring, hydrochloric acid (0.1M, 15 ml) ther 2M hydrochloric acid was added until pH3-
3.5 was attained. Aftcr 1 hour (more hydrachloric acid was added until pll no longer
rose) the reaction mixture was quenched with saturated aqueous sodium bicarbonate
solution and extracted three times with DCM. The combined DCM extracts were dricd
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over sodium sulphate then evaporated to dryness. Chromatography on a 20g silica
column eluiing with 0-100% ethyl acetate in hexanc afforded the product (0.55g, 77%)
MS (+ve ion electrospray) m/z 239 (MH+).

(iit) 6,7-Dihvdro[1,4]dioxino[2,3-c]pyridazine-3-carbaldehyde

Butyl 6,7-dihydro| ] 4}dioxino{2,3-¢]pyridazine-3-carboxylute was reduced to the
title compound in a similar manner to Method B (ii) above.

Method D

3-Chlora-6,7-dihydro[ 1,4]dioxino[2,3-¢]pyridazine may be converted to 4
morpholine amide by treatment with morpholine and CQO, catalyzed by PdCly and ligand
(such as diphenylphosphinoferracene) in 4 suitable solvent such as butyronitrile. The
amide 18 then reduced to the carbaldehyde by reduction with di-isobutylaluminium
hydndec.

(f) 1-({4-[(6,7-Dihydro[1,4}dioxino[2,3-c]pyridazin-3-ylmethyl)amino]-1-
piperidinyl}methylt)-9-fluoro- 1 2-dihydro-4#-pyrrolo[3,2,1-if]quinolin-4-one Enantiomer
El (Method A)

A solution of 1-[(4-amino-1-piperidinyl)methyl]-9-fluore-1,2-dihydro-4H-
pyrrolo[3,2, 1-ij]quinolin-4-one (enantiomer E1) (16.5 g, 55 mmol) and
6,7-dihydro[1,4]dioxinof2,3-c]pyridazine-3-carbaldchyde (10.0 g, 60.3 mmol) in
dichloromethane/mcthanol (220 ml/60 ml) was cooled in an icc bath and treated with
sodium riacetoxyborohydride (29 g, 135 mmol). The cooling bath was removed. After 3
hours, mor¢ 6,7-dihydro[ 1,4 ]dioxino[ 2,3-c]pyridazine-3-carbaldehyde (1.5 g, 9.1 mmol)
was added and stirred overnight. More aldehyde (1.5 g, 9.1 mmol) was added and aficr |
hour morc sodium triacetoxyborohvdride (2.5 g, 11.8 mmol) was added. After a further 2
hours the mixture was added slowly to a vigorously-stirred aqucous solution of sodium
bicarbonate (250 ml). The phascs were separated and the aqucous phase further extracted
with witl 15% methanol in dichloromethane (2 x 150 ml), The organic ¢xtracis were
combined , evaporated, and chromatographed on silica gcl, eluting with a gradient of 0-
25% methanol in dichloromethane, affording the title compound (free basc) as a yellow
solid (18.1 g, 73%).

SH (d6-DMSO, 250MHz) 1.20-1.35 (2H, m), 1.75-1.85 (2H, m). 1.92 (1M, t), 2.10 (1 H,
t). 2.30-2.40 (1H, m), 2.52 {LH, m, partly obscurcd by solvent peak), 2.65 (1H, m), 2.75
(1M, m). 2.98 (1H, m). 3.85 (2H, s). 4.05 (1H, m), 4.20(1H, dd), 4.35 (1H, dd), 4.40 (2H,
m), 4.48 (2H, m) 6.50 (1H, d), 7.00 (1H, 1), 7.60 (1H, dd), 7.91 (1H, d).

MS (+ve ion clectrospray) m/z 452 (MI1+),

(g) 1-({4-[(6,7-Dihydro| 1 4]dioxino| 2,3~ |pyrnidazin-3-ylmethyl)amino]-1-
piperidinyl}methyl)-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2. | -ifJquinolin-4-onc Enantiomer
El and 2 (Mcthod B)

A solution of 1-[(4-amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-
pyrrolo[3.2, -ijJquinolin-4-one (raccmic free base with some TFA salt) (3.5 g, 11.63
mmuol assumed all free basce) and 6,7-dihydro[ 1.4 ]dioxino[2,3-¢]pyridazine-3-
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carbuldchyde (1.93 g, 11.63 mmol) in DMF (50 ml) was cooled in an icc bath and treated
with sodium triacetoxyborohyvdride (6.1 g, 29 mmol). The cooling bath was removed and
the mixture was stirred al room temperature overnight, The mixture was treated with
aqueous sodium bicarbonate (~ 20 mi) and water (200 mi), cooled to 0°C, and the solid
was collected by filtrution, and dnicd in vacuo, to give the free base of the racemate as a
solid (3.6 g; 69%).

This was separated by preparative chiral hple into the two enantiomers, E1 and
E2, using a 20 um Chiralpak AD column, eluting with 80:20:0.1-
CH3CN:CH3OH:1sopropylamine with Rt El 10.2 min and Rt E2 12.4 min.
The rccovery of E1, was 1.3 g (98 % ce), and E2 was 1.3 g (96 % ce).

(k) Title compound

1-({4-[(6.7-Dihydro[ 1,4)dioxino[2,3-¢)pyridazin-3-yimethylamino]-1-
piperidinyl} methy!)-9-fluoro-1,2-dihydro-4H-pyrrolo(3,2,1-if]quinolin-4-one Enantiomer
L) free base (~100 mg) wus converted to the dihydrochloride salt (132 mg) in a similar
manner to Example 1.

Example 10B 1-({4-[(6,7-Dihydro|1,4]dioxino|2,3-¢)pyridazin-3-ylmethyl)amino}-1-
piperidinyl} methyl)-9-fluoro-1,2-dihydro-4 H-pyrrolo|3,2,1-i]quinolin-4-one
Enantiomer E1 Monohydrochloride
Method A

1-({4-[(6,7-Dihydrof 1 4]dioxino[2,3-c)pyridazin-3-yimethyl)amino]-1-
piperidinyl} methy)-9-fluore-1,2-dihydro-4 H-pyrrolof3,2, | -ij]quinolin-4-one enantiomer
L1, free base, ( 55.6 ¥; 0.123 mol ) wus slurried in absotute cthanol (700 mi), and heated
to reflux to give a complete solution, then cooled to 67°C, and aqueous 6.0 N
hydrochloric acid ( 20.5 ml; 0.123 mol ) was added, in onc portion. The solution was
maintained for about 2 minutces, then crystallization began. The suspension was stirred at
ambicnt temperature for 0.5 hours, then cooled 10 3 °C and stirred for 2 hours. The solid
was {iltercd off, wushed with cold ethanol (100 ml), and dried a1 50 °C, for 18 hours
under high vacuum to give 57.2 g. 1M HC! in dioxane may be used in place of aqueous
HCL
Method B

1-({4-[(6,7-Dihydro[ 1 ,4]dioxinof2,3-c]pyridazin-3-ylmethyl)amino}-1-
piperidiny!}methyl)-9-fluoro-4 2-dihydro-4H4-pyrrolo(3,2,1-ijjquinclin-4-one enantiomer
El, free base ( 3.9 g; 8.64 mmoles) was slurried for 30 minuies at 25°C in acetone (66
ml). To this suspension was added a few sced crystals of title compound, followed by a
solution of 1.0 M HC! in dioxane (8.64 m!; 1.0 equiv.) Stirring was continued for 18
hours. The suspension was filtered and the filter cuke washed with cold ucetone. The
resulting off white solid was dried at 0.5 mm, 50°C, 4 hours. to give 4.07 g (96 %) title
compound,
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1-({4-[(6,7-Dihydro[1.4]dioxino[2,3-c]pyridazin-3-ylmethylyamino}- -
piperidinyl} methyl)-9-fluore-1,2-dihydro-4 H-pyrrolo[3,2,1-if]quinolin-4-one Enantiomer
E1 Monohydrochloride: melting onset 249°C (DSC Mcthod A)

Example 10C 1-({4-[(6,7-Dih¥dro[1,4]dioxino|2,3-c|pyridazin-3-ylmethyl)amino}-1-
piperidinyl}methyl)-9-fluoro-1,2-dihydro-4 H-pyrrolo|3,2,1-i]quinolin-4-one
Enantiomer E1 Mono 4-methylbenzene sulphonate salt

(a) A slurry of crystalline 1-({4-[(6.7-dihydro[],4]dioxino[2,3-c]pyridazin-3-
vimethylamino]- 1-piperidinyl methyl)-9-fluoro-1,2-dihydro-4H-pyrrolo(3,2,1-
ijJquinolin-4-one cnantiomer E1, free base (244 mg, 0.54 mmol) and acetonitrilc (4 ml.)
was stirred for 30 min and then treated with & solution of tolucnesulphonic acid in THF
(1M, 0.54 ml., 0.54 mmol) and kept overnight. The solid was filtered to yicld 317 mg of
the title compound. The solid may be washed with acetonitrile and dried at 50°C under a
slow stream of nitrogen affording the title compound as a white solid.

(b) 1-(44-1(6,7-Dihydro{1,4]dioxino[2,3-c]pyridazin-3-ylmethyl)amino]-1-
piperidinyl}methyl)-9-fluoro-1,2-dihydro-4H-pyrrolo[ 3,2, 1-jj]quinolin4-one cnantiomer
E), free base (1.0 g; 2,21 mmoles) was slurried for 30 minutes at 25°C y acetonitrile (15
ml). To this suspension was added a few seed crvstals of title compound, followed by a
solution of 1.0 M p-tolucnesultonic acid in THF (2.21 ml; 1.0 equiv.} Stirring was
continucd for 18 hours. The suspension was filtcred and the filter cake washed with cold
acetonitrilc. The resulting white solid was dricd at 0.5 mm, 50°C, for 4 hours. to give
1.14 ¢ ( 83 %) title compound. Acctone may be used in place of acetonitrile and THF to
give a similar yield of product.

1-({4-[(6,7-Dihydro[ 1 4]dioxino|2,3-¢ jpyriduzin-3-ylmethyljamino)-1-
pipcridinyl} methy!)-9-fluore-1.2-dihydro-4 H-pyrroto[3.2,1-/f]quinolin-4-one Enantiomer
E1 Mono 4-methylbenzenc sulphonate salt: mclting onsct 2450C. (DSC Method A)

Example 10D 1{{4-J(6,7-Dihydro]1,4]dioxino{2,3-c|pyridazin-3-yimethyi}aminoj-1-
piperidinyl} methy1)-9-flucro-1,2-dihydro-4 H-pyrrolo[3,2,1-if|quinolin-4-one
Enantiomer E1 Mono benzoate salt

Acetonitrile (10mL) wus added to crystalline 1-({4-[(6,7-dihydro[1,4]dioxino[2,3-
c]pyridazin-3-yImethy!)amino}- 1 -piperidinyl} methyl)-9-fluoro- 1,2 -dihydro-4H-
pyrrolo[3.2, 1-ij]quinolin-4-one cnantiomer E1, free base | (458.0mg). To the shurry,
benzoic acid (1.0 equivalent, 1.0 M solution in tetrahydrofuran) was added. The slurry
was stirred for 24 hours at room temperature. The solids were then filtered and dried in a
vacuum oven at 50°C overnight to give about 512.5mg title compound.

1-({4-[(6,7-Dihydro[ 1 4]dioxinof2,3-c]pyridazin-3-ylmethyl)amino]-1-
piperidinylymethyi)-9-1luore-1,2-dihydro-4H-pyrrolo| 3,2,1-if]quinclin-4-one Enantiomer
E1 Mono benzoate salt: melting onset 1540C. (DSC Mcthod A)
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Exampte 10E 1-({4-](6,7-Dihydro|1,4]dioxino|2,3-¢c|pyridazin-3-ylmethyl)amino}-1-
piperidinyl}methyl)-9-fluoro-1,2-dihydro-471-pyrrole|3,2,1-§lquinolin-4-one
Enantiomer E1 Mono (2E)-2-butencdioate salt

{a) Anhydraic 1

Ethanol (60 mL) was udded to ¢rystalline 1-({4-[(6,7-dihydro[1.4]dioxino[2,3-
¢]pyridazin-3-ylmethyl)amino]-1-pipcridinyl} methyl)-9-fluoro-1,2-dihydro-4H-
pyrrolo[ 3,2, 1-ijJquinolin-4-one enantiomer El. free base (2.052 g). The slurry was
heated to 50°C for 60 minutes, during which the crystalline free-busc was dissolved
completely in the solvent. To the solution, fumaric acid (1.0 equivalent, 527.5 mg) was
added. The solution was again heated to 50°C for 10 hours and cooled back to room
temperature. The solid was filtercd, washed with ethanol and dried in a vacuum oven at
50°C with a slow nitrogen bleed. The vield of the crystalline fumarate salt anhydrate |
wius 94% (2.4275 g).

The fumaric acid may be dissolved in DMSO beforc addition, and if sced crystals
are added o the solution of free base, these are preferably added immediately before the
addition of fumaric acid.

1-({4-|(6,7-Dihvdro{1,4]dioxino] 2,3-¢]pyridazin-3-ylmethyl Jamino)-1-
piperidinyl } methyl)-9-Auore-1,2-dihydro-4H-pyrrolo[3,2,1-i]quinolin-4-onc Enantiomer
E1 Mono (2E)-2-butencdioate salt anhydrate I: melting onset 227°C, melting peak 228°C
{DSC Method A).

XRPD peuks (values given in degrees two-theta): 7.9 £ 0.2 (28), 8.9+ 0.2 (26), 9.5+ 0.2
(28), 10.54£0.2(20), 11.7£ 0.2 (20), 17.5£ 0.2 (20), 17.8 £ 0.2 (26). (XRPD Method A).

{b) Trihydrate

(1) Charged 2.224 ¢ 1-(44-{(6,7-dihydro[ 1 ,4)dioxino{2,3-¢]pyridazin-3-
ylmethyl)amino]-1-piperidiny! jmethyl)-9-fluoro-1,2-dihydro-4 H-pyrrolo[3,2.1-
iflquinolin-4-one cnantiomer E1 mono (2E)-2-butencdioate salt to a S0 mL. reactor.
Charged 9 volumes of acctone and 3 volumes of water to the reactor. Heated slurry 1o
60°C. Charged an additional 4 volumes of acetonc and 3.6 volumes of waicr.
Dissolution was obscrved at 60°C. Cooled to 45°C. Held at 45°C for | hour. Cooled to
0°C. Isolated solid at 0"C. Rinsed solid with acetone, Dried under vacuum at 30°C,

(ii) Charged 65 g 1-(44-{(6,7-dihydro[ | 4]dioxino(2,3-c|pyridazin-3-
ylmethyDamino]- 1-piperidinyl }methyl)-9-fluoro- 1 ,2-dihydro-4 H-pyrrolo[3,2,1-
iflquinolin-4-onc Enantiomer E1 Mono (2E)-2-butcnedioate salt to a 1 L reactor,
Charged 4 volumes ol acetone and 4 volumes of water 10 the rcactor. Heated solution to
55°C. Cooled to 50°C and seeded with 1% (wifwi) of trihydrate sced. Held at 50°C for |
hour, From $0°C, cooled to 40°C over 100 minutes. From 40°C, cooled to 25°C aver 60
minutes. From 25°C, cooled to 0°C over 30 minutes. Charged 6 volumes of acetonce to
slurry, during which the slurry warmed to 2°C. Isolated solid at 2°C. Rinsed solid with 5
volumes of acctone. Dried under vacuum 35°C overnight. Finat yield of 58 g of
trihydrate.
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<6
1-({4-1(6,7-Dihydro| 1 4)dioxino[2,3-cIpyriduzin-3-yimethyl)amino]-1-
piperidinyl}methyl)-9-fluoro-1,2-dihydro-d4 H-pyrrolo[3,2.1-if]quinolin-4-one Enantiomer
E1 Mouno (2E)-2-butcnedioate salt trihydrate: A broad melt‘dehydration endotherm
between 50-150 0C , followed by a sharp melting onsct 2220C {(DSC Method A).
XRPD peaks (values given in degrees two-theta): 5.7:£ 0.2 (20), 6.7+ 0.2 (28), 8.1 :0.2
(260).9.3£0.2(28),9.9+£02(20), 11.0£0.2 (20), 11.5 £ 0.2 (268). (XRPD Mcthod B).

(¢} Anhydratc 11

1-({4-[(6.7-Dihvdro[1,4]dioxino[2,3-c]pyridazin-3-ylmethyaminoj-1-
piperidinylymethy-9-fluoro-1,2-dihydro-d H-pyrrolo(3,2,1-i}quinolin-4-on¢ Enantiomer
El Mone (2E)-2-butencdioate salt trihydrate was dried in a vacuum oven at 80°C to give
iitle anhydrate 11,

1-({4-1(6.7-Dihydro{ 1 ,4]dioxino[2,3-¢]pyridazin-3-ylmethyl)aminal-1-
piperidinyl}methy!)-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-//}quinolin-4-onc Enantiomer
El Mono (2E)-2-butencdioate salt anhydrate T melting onset 2250C, melung peak
2270C AH¢ 137J)ig. (DSC Method B).
XRPD peaks (values given in degrees two-theta): 6.1 £ 0.2 (28), 10.5£0.2(26), 109+
0.2(20),16.0+ 0.2 (28), 18.3+0.2(28), 20.0 £ 0.2 (268). (XRPD Method C}).

(d) Dihydrate

Mcthanol:5 vol% Water (0.5 mL) was added to crystalline 1-({4-[(6,7-
dihydro} 1,4]dioxinol2,3-cJpyridazin-3-ylmethyl)amino]- 1 -piperidinyl  methyl)-9-fluoro-
|, 2-dihydro-4H-pyrrolo[3,2,1-ij]lquinolin-4-one Enantiomer El, free basc (~30 mg). The
resulting sturry was, under a voriex speed of 750rpm, held at 40°C for 1h then was
temperaturc-cycled from 0-40°C for 48 hours (ramp at -t°C/min to 0°C, hold for th,
+1°C/min to 40°C, hold for 1h). Finally the product was ramped at -1°C/min o 23°C and
held for Lh at a vortex speed of S00rpm. The resulting solids and supernatant were
separated by filtration at room temperature and put in a refrigerator and allowed to cool to
~4°C pvemight. The supernatant was allowed to warm to room tempcerature and to
evaporate slowly under ambicnt laboratory conditions thercby producing the dihydrate
solid.

}-({4-[(6,7-Dihydro[1,4]dioxino[2,3-¢)pyridazin-3-ylmethyl)amino)-1-
piperidinyl} methyl)-9-fluoro-1,2-dihydro-4 H-pyrroto[3,2,1-i/]quinolin-4-one Enantiomer
E1 Mone (2E)-2-butenedioate salt dihydrate: a broad melv’dehydration endotherm
between 20120 O0C | followed by a sharp melting onset 173 0C (DSC Mcthod A).

XRPD peaks (values given in degrecs two-theta): 6.1 4: 0.2 (26), 6.9+ 0.2 (20), 7.9 0.2
{20). 10.6 £0.2 (26), 12.2 £ 0.2 (28), 12.9 = 0.2 (28). (XRPD Method A).

Example 11 1-({4-1(6.7-Dihydro[1,4)dioxino[2,3-cIpyridazin-3-ylmethyl)amino|-1-
piperidinylimethyl)-9-fluore-1,2-dihydro-4 H-pyrrolo|3,2,1-ijjquinolin-d-one
Enantiomer E2 Dihvdrochloride
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A solution of 1-[{(4-amino- l-piperidiny!)methyl]-9-fluoro-1,2-dihydro-4H-
pyrrolo[3,2,)-ij]quinolin-4-onc (enantiomer E2) (100 mg, 0.33 mmeol) and 6,7-
dihydrol1,4]dioxino[2,3-c]pyridazine-3-carbaldehyde (56 mg, 0.332 mmol) in N,N-
dimcthylformamide (1.5 ml} was trcated with sodium triacetoxyborohydride (216 mg,
0.997 mmol) for 16 hours at room temperature, The mixture was evaporated {0 dryness,
treuted with aqueous sodium bicarbonate, cxtracted with 10% methanol in
dichloromethane and the combined organic extracts were dnicd (magnesium sulphaie) and
evaporated. The residuc was chromatographed on silica gel, cluting with ethyl acetate
followed by ¢-30% methanol in dichloromethane, atfording the frec base as a white solid
(101 mg, 66%).

MS (tve ion electrospray) mi'z 452 (MH+).

The free base in methanol, was converted to the dihydrochloride salt by adding an
cxeess of 1M hydrogen chloride in methanol, fotlowed by cvaporation to dryness, to give
a solid (114 my).

2%

Example 12 9-Fluoro-1-[(4-[[(3-0x0-3.4-dihydro-2 H-pyrido|3,2-5][ 1 4] oxazin-6-
vl)methyllamino}-1-piperidinyl)methyl|-1,2-dihydro-4H-pyrrolo|3,2,1-i]quinolin<-
one Enantiomer E1 Dihydrochloride

&) N O\N N\H 0]
JoT v T

A solution of 1-[(4-amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-
pyrrolof3,2,1-ijjquinolin-4-one (enantiomer EI) (50 mg; 0.17 mmol) and 3-ox0-3,4-
dihydro-2H-pyrido[3,2-H][ 1 4]oxazinc-6-carboxaldehyde (for a synthesis, sce
WO2004058144 Example 1(1}) (30 mg; 0.17 mmol) in dichloromcthane/methanol (5
ml/0.5 ml) was treated with sodium triacctoxyborohydride (212 my, 1.0 mmol) and
stirred at room temperature. After | hour an aqueous solution of sodium bicarbonate (10
mi) was added and the mixture was cvaporated to small volume. The resulting sohd was
collected and washed with watcer to give the frec base (60 mg; 79%).

MS (+ve ion clectrospray) m/e 464 (MH+).

8H (CDCI;/CD-0D, 250MHz) 1.52 (2H, m), 1.95 (2H, m), 2.10 (1H, 1), 2.25 (1H, t},
2.48-2.71 (2H, m), 2.90 (2H, m}, 3.10 (m, partly obscured by water peak), 3.85 (2H, s),
4.05 (1H. m), 4.48 (2H, m), 4.62 (2H, s), 6.63 (1H, d), 6.90 (2H, m), 7.22 (1}, d), 7.42
(1H, m), 7.75 (1H, d).
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The free base in methanol/DCM, was converted to the dibydrochloride salt by
adding un excess of 4N hydrogen chloride in dioxan, followed by cvaporation to dryness,
to give a solid (60 mg).

Example 13 1-({4-[(2,3-dihydro|1,4]dioxino|2,3-c|pyridin-7-ylmethyl)amino]-1-
piperidinylimethyl)-4-ox0-1.2-dihydro-4 H-pyrrolo[3,2,1-jjjquinoline-9-carbonitrite
Enantiomer E1 Dihydrochloride

g CWO\H,\’C[O]
O

(2) (2E)-N-(3-Bromo-2-methylphenyl)-3-phenyl-2-propenamide

A solution of cinnamyl chloride (89.6 g, 536 mmal) in ethyl acetate (400 ml) was
aclded to a vigorously-stirred mixture of 3-bromo-2-mcthylaniline (99.8 g, 536 mmol),
saturated aqueous sodium bicarbonate (850 ml), ice (ca 100 g) and cthyl acetate (460 ml).
After | hour the mixture was concentrated (removing most of the cthyl acetate) and
fillered. The residue was re-suspended in a 5% solution of methanol in water (S00mL),
stirred for | hour, filtered and dricd in vacuo (170 g, 100%).MS (+ve ion electrospray)
miz 317 (MH+).

(b) 7-Bromo-&-methyl-2(1 A)-quinolinonc

A suspension of (2E)-N-(3-bromo-2-methylphenyl)-3-phenyl-2-propenamide (50
g, 160 mmol) in chlorobenzenc (206 ml) was treated slowly with aluminium trichloride
(128 g, 960 mmol). The reaction was heated to 125°C for 0.5 hour, under argon. The
mixture was allowed to cool to room temperature, then added to ice in water (ca. 2L). The
mixture was filtered and the resulting solid was washed with water and dried in vacuo to
afford an off white solid (39.2g, quant.).
MS (+ve ion clectrospray) miz 239 (MH+).

(c) 7-Bromo-8-methyl-2-(methyloxy)quinoline

Crude 7-bromo-8-methyl-2(1H)-quinolinonc (25 g, 105 mmol) was suspended in
DMSO (138 ml), then treated with potassium t-butoxide (11.8 g, 115 mmol), under argon
(the internal tcmperature was stable ar 30°C). After 10 minutes methyi iodide (8.5 ml, 136
mmol) was added (the internul temperature rose to 40°C and scttled at 35 “C after 10
minutes). The rcaction mixturc was stirred at 35°C for 30 minutes The mixture was added
10 warer (i L) and extracted twice with hexane (2x300 ml). The hexane extracts werc
further washed with brine (300 ml), dried over magnesium sulphate, filtered and
evaporated under vacuum to afford & pale yellow solid (19.3 g, 73%).
MS (+ve ion electrospray) miz 253 (MH+),

(d) 7-Bromo-8-bromomethyl-2-(methyloxy)quiroline
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A solution of 7-bromo-8-mcthyl-2-(methyloxy)quinoline (19.3 g, 76.6 mmol) in
trifluoromethyibenzene (292 ml) was treated with N-bromosuccmimide (27.3 g, 153.2
mmol) and benzoy! peroxide (117 mg) and heated at reflux while irradiating with a 100
Watt tungsten lamg for 2 hours. The cooled mixture was washed with saturated aqueous
sodium bicarbonate solution and water then dried over magnesium sulphate and
evaporatcd under vacuum. The residue was chromatographed on silica cluting with a 0-
100% gradicnt of dichloromethane in petroleum cther affording a white solid (23.2 g,
91%).

MS (+ve ion clectrospray) miz 332 (MH+),

(e) 7-Bromo-2-(methyloxy)-K-quinolinyilacetonitrile

A solution 7-bromo-8-bromomethyl-2-(methyloxy)quinoline (19.3 g, 58.3 mmol)
in DMF (345 ml) was treated with potassium cyamide (15.2 g, 233 mmol) and stirred at
25°C overnight, The mixture was evaporated 10 dryness and the dark residue partitioned
between dichloromethane and water. The aqueous layer was cxtracted twice more with
dichloromethane, The combined organic extracts werg dried over magnesium sulphate ,
filicred and evaporated under vacuum. The residue was chromatographed on silica
cluting with a 0-100% dichloromcthanc in petroleum ether gradient affording u white
sohid (12.8 g, 79%).
MS (+ve ion electrospray) miz 277 (MH).

(/) Mcthyl [7-bromo-2-(mcthyloxy)-8-quinolinyl]acetate

A solution of 7-bromo-2-(methyloxy)-8-quinolinyl]acctonitrile (12.8 g, 46.2
mmol) in dry methanol (200 ml) was trcated with trimethylsilyl chloride (20 ml; 157.1
mmol) and heatcd at 60°C for 3 hours. Methanol was partislly evaporated under vacuum.
Water (60 ml) was added then solid potassium carbonate (13 g). The aqueous layer waus
extracted twicce with dickloromethane, The combined organic layers were over
magnesium sulphate, filtered and cvaporated under vacuum. The residue was
chromatographed on silica eluting with dichloromethane affording a white solid (13.1 g,
91%).
MS (+ve ion etectrospray) m/z 311 (MH+),

() Methyl 2-[7-bromo-2-(methyloxy)-8-quinolinyl]-2-propenoate

A mixture of methy! [7-bromo-2-(methyloxy)-8-quinolinyl]acetate (13.1 g; 42.2
mol), paraformaldchyde (8.8 g; 295 mmol), potassium carbonate (5.8 g; 63 runol) and
benzyliriethyl ammonium chloride (15.4 g; 67.6 mmol) in cyclohexane (275 ml) was
heated at §5°C , with vigorous stirring for 18 hours. More paraformaldehyde (8.8 g; 295
mmol), potassium carbonate (2.9 g; 29.5 mmol) and benzyltriethyl ammoniuwm chioride
(7.7 g; 35.8 mmol) were added and the reaction mixtwure was stirred at 85 "C for a further
5 hours and then at 90 °C for 18 hours. The mixture wus cooled, water (200 ml) added
and the mixture was extracted with ethyl acetate (2x 200 ml). The combined prganic
layers were washed with brine (150 ml), dried over magnesium sulphate and evaporated
under vacuum atfording a white solid (12.4 g, 91%).

_47-



WO 2007081597 PCT/US2006/060023

MS (tve ion electrospray) miz 323 (MH+). SOI

(h) Methyl 2-[7-bromo-2-(mcthyloxy)-8-quinolinyl]-3-[4-((2,3-dihydro{ 1 ,4])dioxine[2,3-
cIpyridin-7-vlmethyl} {[(1,]-dimethylethyDoxylcarbonyl}amino)-!-
piperidinyl)propanoate

A solution of methyl 2-{7-bromo-2-(mcthyloxy)-8-quinolinyl]-2-propenoate (1 g,
3.1 mmol), 1,1-dimcthylethyl (2,3-dihydro[!,4]dioxino[2,3-¢c]pyridin-7-yimethyl)4-
piperidinylcarbamate (for a synthesis, sce WO 2004058144 Example 99(h)) (2.2 g, 6.2
mmol) and 1,1.3,3. tctramcthylguanidine (15 drops) in dry DMF (9.5 mL.) was heated at
90°C for 24 hours then at 100°C for a further 23 hours. The mixture was cvaporated to
dryness, and chromatographed on silica gel, eluting with 0-20% methanol in
dichloromethane aftording a vellow oil (1.7 g; 81%).
MS (tve ioa electrospray) méz 672 (MH+).

(1) 1, 1-Dimethylethyl (1-{2-{7-bromo-2-{mcthyloxy)-8-quinolinyl]-3-hydroxypropyl } 4-
piperidinyl)(2.3-dihydrof 4]dioxino(2,3-c)pyridin-7-yImethyl)carbamate

A solution of methy! 2-[7-bromo-2-(methyloxy)-8-quinolinyl]-3-[4-((2,3-
dihydro[1,4]dioxino[2,3-¢]pyridin-7-yvlmethyl) {[(1,1-dimethylethyl}oxy]carbonyl}amino)
-1-piperidinyl)propanoate{1.7 g, 2.5 mmol) in dry tetrahydrofuran (18.5 ml) at -78 °C
was treated with ¢ solution of lithtum aluminium hydride in tetrahydrofuran (1M, 3 mi, 3
mmaol) and stirred at this .cmperature for 1 hour, then allowed to reach room temperature
over 30 minutes The reaction mixture was cooled again to -78°C and a solution of
lithium aluminium hydride in tetrahydrofuran (1M, 3 mi, 3 mmol) was added. The
rcaction mixture was allowed to reach room temperature and stirred for | hour. The
reaction mixture was quenched with saturated sodium bicarbonate and filicred. The
filtrate was cvaporated under vacuum. The residuc was redissolved in dichloromethane
and chromatographed on silica gel, eluting with a 1-40% methanol in dichloromethane
gradient, aftording a yellow solid (835 mg, 51%).
MS (+v¢ ion electrospray) msz 644 (MH+),

() 1,1-Dimethytethyl {1-](9-bromo-4-0x0-1,2-dihydro-4H-pyrrolo(3,2,1-{f]quinolin-1-
ylymethyl]-4-piperidinyl;(2,3-dihydro[1,4]dioxino[2,3¢]pyridin-7-yImethyl)carbumatc
A solution of |,1-dimethylethy! (1-{2-]7-bromo-2-{mcthyloxy)-8-quinolinyl]-3-
hydroxvpropyl}-4-piperidiny)(2,3-dihvdro[ 1 4]dioxino[2 3-c]pyridin-7-
ylmcthyl)curbamate (835 mg, 1.29 mmol) in chloroform (17 ml), at 0 “C, under argon,
was freated with diisopropylethylamine (.48 ml, 2.5 mmol) and methanesulphonic
anhydride (271 mg, 1.55 mmol) in chloroform (3 ml). The mixture was hcated at 60 "C
for 1 hour. The reaction mixture was concentrated to ~ 10 ml, and chromatographed on
silica gel, eluting with & 0-30% methanol in cthyl acetate gradient, affording a coloriess
oil (641 mg, 58%).
MS (+ve ion clectrospray) miz 612 (MH-+).

DA% .
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(k) 1,1-dimcthylethyl {1-{(9-cyano-4-0x0-1,2-dihydro-4H-pyrrolo[3,2,1-if]quinolin-1-
yhmethyl]-4-piperidinyl} (2,3-dihydro[ 1,4]dioxino(2,3-¢]pyridin-7-ylmethy!)carbamate

A mixture of 1,1-dimcthylethyl {1-[(9-bromo-4-ox0-1,2-dihydro-4F-
pyrrolo] 3,2, 1-jquinolin-1-yDmethyl}-4-piperidiny! } (2,3-dihydro{ 1 4]dioxino[2,3-
¢]pyridin-7-ylmethylcarbamate (461 mg, 0.75 mmol) and copper(l) cyanide (16 mg, 1.88
mmol) in N,N-dimcthy!formumide (4.2 ml) was heated at 140 °C for 2 hours. The
reaclion mixture was cooled to room temperature and partitioncd between
dichloromethane/concenirated ammonia‘brine. The uquecus layer was cxtracted twice
with dichloromethane. The combined organic layers were dried over magnesium sulphate
and cvaporated under vacuum. The brown oil residue was chromatographed on silica gel,
eluting with a 0-30% mcthanol in dichloromethane gradient, affording a yellow oil (203
mg, 48%),
MS (+ve ion electrospray) miz 558 (MH+),

(1) Title compound

A solution of 1 }-dimethylethyl {1-[(9-cyano-4-oxo-1,2-dihydr-4H-
pyrrolo[3,2, 1-if]quinolin-1-yl)methyl}-4-pipendinyl}(2,3-dihydro[ 1 ,4]dioxino[2,3-
¢lpyridin-7-ylmethyl)carbamate (203 mg, 0.36 mmo!) in dichloromcthane (9 ml) was
treated with trifluoroacetic acid (9 ml}). The reuction mixwre was stirred at room
ternperature for 1 hour und evaporated to dryness. The residuc was dissolved in a 1:1
mixwur¢ of methanol:dichloromethane (20 mt) and treated with MP-carbonate resin (3
mmal/g). After 30 minutes, the mixture was filtcred under vacuum. The filtrate was
evaporated to dryncss affording the free base as a colorless oil (141 mg, 85%).

BH (CDCly, 250MHz) 1.40-1.55 (2H, m), 1.80-1.95 (2H, m), 2.1-2.4 (211, m), 2.5 (2H,
dt). 2.8 (1H, m), 2.9-3.1 (2H, m), 3.79 (2H, ), 4.00-4.08 (1H, m), 4.25-4.35 (4H, m),
4.43-4.60 (2H, m), 6.84 (1H, d), 7.34-7.36 (2H, d), 7.47-7.51 (IH, d), 7.71-7.74 (1H, d),
8.10 (1H, s).

MS (+ve ion electrospray) m/z 458(MH+).

Racemic matcerial (as free base; 200 my) was scparated by preparative chiral hple
into the two enantiomers, El and E2, using a Sum Chiralpak AD-H column, eluting with
50:50:0.1- CH4CN:CH30H:Isopropylamine with Rt El 7min and Rt E2 [3.8 min.
The rccovery was E1 80 mg (>99.5% pure) and E2 86 mg (>99.4 % pure)

The E) ¢cnantiomer was converted into the dihydrochloride salt by dissolving the
free base in a small amount of methanol and cxcess of a 6N solution of hydrochloric acid.
The solution was then evaporated under vacuum to give a solid,

Example 14A 1-({4-[(2,3-Dihydro|1,4]divxino|2,3-¢|pyridin-7-ylmethyl)amino]-1-
piperidinyl} methy)-9-fluoro-1-hydroxy-1,2-dihydro-4 H-pyrrolo|3,2,1-i]quinolin-4-
one Enantiomer E2 Dihvdrochloride

.49 .
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(a) Methyl 2-{7-fluoro-2-(methyloxy)-8-quinolinyl]-2-oxiranecarboxylate

m-Chloroperbenzoic acid (50%; 6.95 g; 0.0201 mol) was added to a solution of a
1:1 mixture (5.251 g) of methyl 2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-2-propencate
(2.63 g; 0.0101mol) and methyl [7-fluoro-2-(methyloxy)-8-quinohnyl)acetate in
dichloromethane (60 ml) and the mixture was heated at 50°C for 6.5 hours and then 40°C
until 16 hours . [Further m-chloroperbenzoic acid (3.5 g) was added at 2 hours]. The
mixture wis cooled, diluted with water and DCM and treated with excess sodium sulfite,
followed by aqueous sodium bicarbonate to pH ~8&, and then extracted (3x more) with
dichloromethane. The organic fraction was dried, evaporated and chromatographed on
silica gel, eluting with 0-100% cthyl acetate-petrolcum ether then 0-20% methanol-ethy!
acetate to afford the product (2.614 g; 94% based on methy) 2-[7-fluoro-2-(methyloxy)-
8-quinolinyl]-2-propenoate starting material).

(b) 9-Fluoro-1-hydroxy-4-oxo-1,2-dihydro-4H-pyrrolo[3,2,1-iflquinoline-1-carboxylic
acid

A mixture of methyl 2-[7-fluoro-2-(methyloxy)-8-quinolinyl}-2-
oxiranccarboxylate (3.105 g; 0,012 mol), and lithium perchlorate (2.38 g: 0.0224 mol) in
ucctonitrile (30 ml) and water (30 ml) was heated at §5°C for 120 hours, cooled, and
evaporated to dryness. 10% Mcthunol in dichloromethane was added and the resulting
solid was collected and dried to give (1.4 g; 51%).
MS (+ve ion clectrospray) miz 249 (MH+).

(¢} Mcthyl 9-fluaro-1-hydroxy-4-oxo-1,2-dihydro-d H-pyrrolo{ 3,21 -jf]quinoline-1-
carboxylate

A solution of 9-fluoro-1-hydroxy-4-oxo-1,2-dihydro-4H-pyrrolo[3,2,1-
ifJquinoline-1-carboxylic acid (1.30 g) in methano! (52 ml) was treated with conc.
sulphuric acid (0.52 ml) and stirred at room temperature for 1.5 hour. The solution was
quenched by stiming with excess MP-carbonate resin until pH ~7, filtercd and evaporated
ta give a yellow solid (0.855 g: 629%).
MS {+vc¢ ton clectrospray) miz 264 (MH+).

(d) 9-Fluoro-1-hydroxy-1-(hydroxymcthyl)-1,2-dihydro-4 H-pyrrolo[3,2, 1-if]quinolin-4-
onc

A solution of methyl 9-fluoro-1-hydroxy<4-oxo-1,2-dihydro-4 H-pyrrolo[3,2,1-
ijlquinalinc-1-carboxylate (0.855 ¢ 3.25 mmol) in methanol (85 ml) was cooled to 0°C
and sodium borohydride (0.123 g; 3.25 mmol) added. The mixture was stirred at thig
temperature for 2 hours. It was quenched with ammonium chloride (5 ml), evaporated to
dryness and the residue treated with methanol and then re-cvaporated to dryness. Water
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and dichloromethanc were added and the uqueous fraction was cvaporated to dryness and
again ireated with methanol. The resulting solid was filtered off and dried, (0.765 g),
sufficiently pure for the next reuction.

MS (+ve ion clectrospray) m/z 236 (MH+).

{€) 9-Fluoro-1-(hydroxymethyl)-4-oxo-1,2-dihydro-4 H-pyrrolo[ 3.2, 1-ifkquinolin-| -yl 4-
methylbenzenesulfonate

A mixture of 9-fluoro- i -hydroxy-1-(hydroxymethyl)-1,2-dihydro-4 H-
pyrrolof3.2,1-ij]quinolin-4-one (0.765 g, 3.25 mmol), p-totuenesulfonyl chloride (0.62 g,
3.25 mmol) and di-n-butyl{oxo)stannanc (40.5 mg; 0.1626 mmol) in dichloromethane
(30 m!), tetrahydrofuran (30 ml), DMF (3 ml) and tricthylamine (0.68 ml) werc stirred at
room temperature for 16 hours, then sodium bicarbonate solution was udded and the
mixture was extracted with 10% methanol-dichloromcthane. The orgunic fraction was
dried and cvaporated to give a yellow oil that was chromatographed on silica gel, ¢luting
with 0-100% cihyl acetate-petroleum ether followed by 0-20% methanol-ethyl acetate to
give a yellow oil (0.968 g) (77% yield over 2 steps).
MS (+ve ion clectrospray) m/z 390 (MH<+).

(f) 1.1-Dimcthylethyl {!-[(9-fluoro-1-hydroxy-4-oxo-1.2-dihydro-4 H-pyrrolo[3,2,1-
iffquinolin-1-yhmethyl]-4-piperidinyl} carbamate

A mixture of 9-fluoro-1-Chydroxymethyl)-4-oxo-1,2-dihydro-4H-pyrrolo[3,2,1-
lquinotin-1-yl 4-methylbenzenesulfonate (0.968 y; 2.49 mmol), 1,1-dimethylethyl 4-
piperidinylcarbamate (0.47 g; 2.35 mmol), and anhydrous sodium carbonate (0.746 g,
7.04 mmol), in cthunol (100 ml), was stirred at room temperature for 16 hours. Water
was added and the mixrore was extracted with 10% methanol-dichloromethane. The
organic extracts were dricd and evaporated to give a yellow oil (1.038 g; 100%).
MS (+ve ion electrospray) m/z 418 (MH+).

() 1-[(4-Amino-i-pipendinyl)methyl]-9-fluore-1-hydroxy-1,2-dihydro-44-
pyrrolo[3,2,1-i/]quinelin-4-one

A solution of 1,1-dimethylethyl {1-[(9-fluoro-1-hydroxy-4-oxo0-1,2-dthydro-44/-
pyrrolo[3,2,1-iflquinolin-1-yl)methyl]-4-piperidinyl ) carbamate (1.038 g) in
dichloromethanc (5 m!) and trifluoroacetic acid (2.5 ml) was stirred at room temperature
for 2 hours, during which a further 2 m! trifluoroacctic acid was added, and cvaporated to
dryness. The residuc was dissolved in 11 dichloromcthanc/methanol and stirred with
excess MP-carbonate resin unul pH ~8, filtered and evaporated to give a yellow oil
{0.638 ¢; 81%).

MS (+ve ion electrospray) miz 318 (MH+).

Racemic material (0.90 g) was separatcd by preparative chiral hple into the two
enantiomers, E1 and E2, using a Chiralpak AD 10um (21 x 250 mm) column, eluting
with 80:20:0.1- CH3CN:CH3OH:lsopropylamine {20 mi/min) with Rt E! 5.5 min and
Rt E2 7.0 min.

The recovery was El 379 mg (>99% ee) and E2 395 my (>99 % ce).
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(h) Title compound

A solution of 1-{(4-amino-1-pipendinyl)methyl]-9-fluoro-1-hydroxy-1,2-dihydro-
4 H-pyrrolo[3,2.1-if]quinolin-4-one cnantiomer E2 (40 mg, 0.13 mmol) and 2,3-
dihydrof1,4]dioxine|2,3-¢c]pytidine-7-carboxaldchyde (for a synthesis sec
WQ2004058144, Example 2(c)) (20 mg, 0.13 mmol) in DCM (0.5 ml) and methanol
(0.10 ml) was stirred at room temperature  with sodium triacctox yborohydride (85 meg,
0.40 mmol) for 4 hours at room temperature. The mixture was treated with aqueous
sodium bicarbonate (2 ml) and extracted with 5% methanol in dichloromethane (2 mi)
and the organic phase was chromatographed on silica gel, eluting with 0-20% mecthanol
in dichloromethanc, affording the free base as a yellow oil (30 mg, 49%).
MS (+ve ion clectrospray) méz 467 (MH).
8H (CD,0OD, 400MHz) 1.13-1.25 (1H, m), 1.40-1 50 (1H, m), 1.70-1.78 (1H, m), 1.85-
1.93 (1H, m), 2.18-2.25 (1H, 1), 2.28-2.35 (1H, t), 2.50-2.58 (1H, m), 2.65-2.70 (1H, m),
3.00 (2H, s), 3.10-3.18 (1H, m), 3.80 (2H, ), 4.20 (1H, d), 4.25-4.30 (2H, m), 4.32-4.38
(2H, m), 4.65 (1H, d), 6.62 (1H, d), 6.95 (1H, 5), 7.05 (1H, 1), 7.68-7.72 (1H, m), 7.95
(1H, d), R.00 (IH. s).

The free base in methanol-DCM (0.5m1/0.5ml), was converted to the
dihydrochlornde salt by adding an excess of 1M hydrogen chloride in ether (2ml),
followed by more cther (3ml), to precipitaic a solid (34 my).

Example 14B 1-({4-|(2,3-Dihydro|1,4}dioxino|2,3-c)pyridin-7-vlmethy))aminoj-1-
piperidinyl} methyl)-9-fluoro-1-hydroxy-1,2«lihydro-4 H-pyrrolo|3,2,1-i]quinolin-4-
one Dihydrochloride

The title compound was prepared from 9-fluore-1-(hydroxymethyl)-4-oxo-1,2-
dihydro-4H-pyrrolo[3.2,1-{]quinolin-1-y] 4-methylbenzenesulfonate and 1,1-
dimethylethyl (2.3-dihydro[1,4]dioxino[2.3-¢]pyridin-7-yImethyl)-4-
piperidinylcarbamalc (for a synthesis, sce WO 2004058144 Example 99(h)) in a similar
manner to procedures generally described hercin.

Example 14C 1-({4-[(2,3-Dihydro|1,4]|dioxino|2,3-¢|pyridin-7-ylmethy))amino]-1-
piperidinyl}methyl)-9-fluero-1-hydroxy-1,2-dihydro-4 H-pyrrolo(3,2,1-ij]quinolin-4-
on¢ Enantiomer E2 Hydrochloride

The title compound was prepared {rom 9-fluoro-1-(hydroxymcthyl)-4-o0xo0-1,2-
dihydro-4/{-pyrrolo[3,2,1-j]quinolin-1-yl 4-methylbenzenesulfonate and 1,1-
dimethylethyl (2,3-dihydro[1,4]dioxino[2,3-c)pyridin-7-ylmethyl)-4-
piperidinylcarbamate (for a synthesis, sce WO 2004058 144 Example 99(h)) followed by
separation ol the enantiomer E2 and preparation of the hydrochloride salt, tn a similar
manner to procedures generully described hercin.
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Example 1S 1-({4-](2,3-Dihydro|,4]oxathiine|[2,3-¢]pyridin-7-
vlmethylamino]piperidin-1-yl}methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4/4-

pvrrolo[3,2,1-ijlquinolin-4-one Enantiomer E1 Dihydrochloride
HQ :

O\
8] N S
N
> - o

A solution of t-{{4-umino-1-piperidiny!)methyl]-9-fluoro- 1-hydroxy-1,2-dihydro-
4H-pyrrolo{3,2,1-i/jquinolin-4-on¢ cnantiomer E1 (39 mg, 0.12 mmol) and 2,3-
dihydro[1,4Joxathiino[2,3-¢]pyridine-7-carbaldchyde (for a synthesis, sce
W0200405%8 144 Example 60(1)) (22 mg, 0.12 mmol) in N, N-dimethylformamide (1 ml)
was treated with sodium triacctoxyborohydride (79 mg, 0.37 mmol) for 1§ hours at 60°C,
The mixturc was evaporated to dryness, treated with aqueous sodium bicarbonate and
extracted with 5% methanol in dichloromethane. The combinced organic cxtracts were
dried (magncsium sulphate) and evaporated. The residue was chromatographed, twice, on
silica gel, cluting with 0-50% mcthano! in dichloromethane, affording the frce base us a
colorless oil (56 mg, 94%).

MS (+ve ion clectrospray) mi/z 483 (MH+},

oH (CDCY;, 250MHz) Early signals partly obscured by a water peak, 1.40 -1.65 (4H, m),
1.95 (2H. m), 2.35 (IH, 1), 2.55 (2H, m), 2.82 (IH, d). 3.0 (2H, m), 3.15 (2H, m), 3.35
(2H, d), 3.79 (2, §), 4.40 (4H, m), 6.62 (14, d). 6.88 (1H, 1), 7.00 (1H, 5), 7.49 (1H,
dd), 7.69 (1H, d), 8.03 (IH, s).

The free basc in methanol, was converted to the dihydrochloride salt by adding an
excess of IM hydrogen chloride in ether, followed by cvaporation 1o dryness, to give a
solid (40 mg).

Example 16 9-Fluoro-1-hydroxy-1-{(4-{|(3-0x0-3,4-dihydro-2 f-pyrido|3,2-
h][1,4)oxazin-6-yl)methyl|amino}-1-piperidinyl)methvl]-1,2-dihydro-4£-

pyrrolo|3,2,1-jlquinolin-4-one Dihydrachloride
OH

L g
O N N/\C‘;\[N:/[/O
F H ‘
s
= 0

A solution of 1-[(4-amino-1-piperidiny!)methyl]-9-fluoro- | -hydroxy-1,2-dihydro-
4H-pyrrolo]3,2,1-//]quinolin-4-one (racemic) (44 mg, 0.138 mmol) and 3-oxo0-3 4-
dihydro-2H-pyrido[3,2-h]| 1,4Joxazine-6-curboxaldchyde (for a synthesis, sce
WO02003087098 Example 31{e)) (25 mg, 0.138 mmo!) in N,N-dimethylformamide (| ml)
way tredated with sodium triucetoxyborohydride (87 my, 0.414 mmol}) at room
temperature for 16 hours. The mixture was evaporated to dryness, treated with aqueous
sodium bicarbonate and extracted with 10% mecthunol in dichloromethanc and the
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combined organic extracts were dricd (magnesium sulphate) and evaporated. The residue
was chromatographed on silica gel, cluting with 0-30% mcthanol in dichloromethane,
affording the free base as a colorless oil (34 mg, 52%), .
MS (+ve ion ¢clectrospray) miz 480 (MH+).
8H (CD,0D, 250MHz), 1.10-1.30 (1H, m), 1.35-1.55 (1H, m), 1.70-2.00 (4H, m), 2.15-
2.40 (2H, m), 2.50-2.75 (2H, m), 3.0 (2H, m), 3.10-3.20 (2H, m), 3.30 (1H, m), 3.81
(2H, s), 4.20 (1H, d), 4.62 (2H, s), 6.61 (1H, d), 6.94 (1H, d), 7.04 (1H, 1), 7.25 (IH, d),
7.69 (1H, dd), 7.95 (1H, d).

The free base in methanol, was converted to the dihydrochloride salt by adding an
excess of 1M hydrogen chlonde in methanol, followed by evaporation to dryness, to give
a solid (42 mg).

Example 17 1-({4-[(6,7-Dihydro|1,4]oxathiino(2,3-¢c}pyridazin-3-ylmethyl)amino|-1-
piperidinyl} methyl}-9-fluoro-1,2-dihydro-4/{-pyrrolo|3,2,1-ij]quinolin-4-one
Enantiomer £} Dihydrochloride

O\
O N s
N =

\ \N O

(a) 2-[(3,6-Chloro-4-pyridazinyh)thio]ethanol

A solution of 3,4,6-trichloropyridazine (25 g) in tetrahydrofuran (200 mi) and
tricthylamine (19 ml) was trcated at 0°C (ice bath cooling) with 2-mercaptocthanol (8.33
mi) over 5 minutes. Aficr the addition was complete, the mixture was stirred at room
tecmperature for 72 hours. The mixture was stirred with agucous sodium bicarbonate
solution and dichloromethane and the solid was coliected, washed wath water, ether and
pentanc and dricd in vacun, giving (22.9 g). The combined aqueous and organic fraction
was evaporated to half volume giving further solid, which was washed and dried as above
(5.0 ). The tolal yield of solid (27.9 g. 91%) containcd some bromo-analogue (5-10%)
by NMR.

(b) 3-Chloro-6,7-dihydrof 1 ,4]oxathiino[2,3-¢]pyridazine

A solution of 2-](3,6-chloro-4-pyridazinyl)thio)ethanoi(13 g) (previously dried at
30°C in vacuo) in dry dioxan (250 ml) was treated with tithium hydride (3 g) in portions
and heated at 105 -110 °C for 24 hours. The reaction mixture was cooled and quenched
with iced-water. The solution was taken to pH 10 - 11 with SM hydrochloric acid and
evaporated. Water was added and the mixture was extracted 4x with dichloromcthane,
dried (sodium sulphate), evaporated, and chromatographed on silica gel, elunting with 0-
100% ethy! acetate-hexane, to afford a white solid (1.61 g) (comaining ca. 10% of the
bromo species).
MS (+vc ion clectrospray) m/z 189/91 (C MH+); 233/5 (Br MH+)
SH (CDCls, 400MHz) 3.23 (2H, m), 4.67 (2H, m), 7.26 (1 H, s) (for major chloro-
compound).
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(¢} 3-Etheny!-6,7-dihydro[ 1,4Joxathiino(2,3-c]pyridazine

A solution of 3-chloro-6,7-dihydro[ I 4Joxathiinof2,3-¢]pyridazine(1.0 g) in
dimethoxyethane (25 m!) was degassed under argon then
tetrakis(triphenylphosphine)palladium (0) (135 mg), potassium carbonate (0.695 g),
2.4,6-trivinylcyclomwiboroxane pyridine complex (0.8 g) and water (3.7 ml) were added.
The mixture was heated at 105 °C, overnight. More 2,4, 6-trivinylcyclotriboroxane
pyridine complex (0.4 ¢) and tetrakis(triphenylphosphine)palladium (0) (30 mg) were
added and heating wus continued for 24 hours. The mixture was cooled, treated with
aqueous sodium bicarbonate solution, extracted (4x) with DCM, dried (sodium sulphate),
cvaporated and chromatographed on silica gel (70 g), eluting with 0-100% cthyl acewie
~ hexane, affording a solid (0.56 g) (87% pure by LC-MS),
MS (tve ion ¢lectrospray) miz 181 (MH+).

(d) 6,7-Dihydro( | ,4]Joxathiino{2,3-c)pyridazine-3-carbaldehyde

A solution of 3-cthenyl-6,7-dihydrof } ,4Joxathiino[2,3-¢]pyridazine(320 mg) in
dioxan/water (20 ml’3 m!) was treated with an aqueous solution of osmium tetroxide (4%
w/v, 2 m!) and sodium periodatc (1.08 g), initially stirred in an ice-bath, then allowed to
warm to room temperature. After 2.5 hours the mixture was evaporated to dryness und
dissolved in dioxan and chloroform. Silica gel was added and the mixture was
cvaporated to dryness, added to a silica column (50 g) and chromatographed, cluting with
0-100% ethyl zcetate in hexane, to afford a white solid (116 mg, 36%).
MS (+ve¢ ion clectrospray) m/z 183 (MH+).

(¢) Title compound

A solution of 1-[(4-amino- | -piperidinyl)methyl]-9-luoro-1.2-dihydro-4H-
pyrrolo[3,2,1-1j]quinolin-4-one (cnanttomer E1) (40 mg, 0.133 mmol) and
6,7-dihydro[ 1 4Joxathiino[2 3-c]pyridazine-3-carbaldchyde (24 mg, 0.133 mmolhn
dichloromethane/methanol (1 ml! 0.3 ml) was treatcd with sodium triacetoxyborobydride
(93 mg, 0.44 mmol) at room temperature overnight. More 6,7-dihydro(1,4]oxathiino[2,3-
¢]pyridazine-3-carbaldchyde (8 mg) was added and the mixture was stirved for 1 hour.
Morc sodium tnacetoxyborohydride (93 mg) was added, and the mixture was stirred at
room temperature overnight. Aqueous sodium bicarbonate was ndded and the mixture
was extracted with 10% methano! in dichloromethanpe (4x). The organic cxiracts were
combined , dried (sodium sulphatc), evaporated, and chromatographed on silica gel,
eluting with a gradient of 0-20% methanol in dichloromethane, affording the free base of
the title compound as a solid.
OH (CDClLs, 400MHz) 1.42 (2H, m), 1.85 (2H, 1), 1.98 (2H, br.s), 2.05 (1H, 1), 2.23 (1H,
t), 2.45-2.55 (2H, m), 2.75 (IH, br.d), 2.85 (1H, dd) 3.00 (1H, br. d), 3.21 (2H, m), 4.00
(ZH, m), 4.40-4.50 (2H, m), 4.65 (2H, m), 6.60 (IH, d), 6.86 (1H, t), 7.40 2H, m), 7.67
(IH, ).
MS (+ve ion electrospray) m/z 468 (MH+).
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The frec basc in methanol-chloroform was treated with an excess of 4M hydrogen
chloride in dioxan, evaporated and triturated with ether to afford the title compound as a
solid (43 mg).

Example 17B 1-({4-{(6,7-Dihydro}l.4]oxathiino{2,3-c]pyridazin-3-yimethyl)amino}-
1-piperidinyl}methyl)-9-fluore-1,2-dihydro-d H-pyrrolo{3,2,1-ij}quinolin-4-one
Enantiomer E1 Hydrochloride

A solution of 1-({4-[(6,7-dihydrof},4]Joxathiino[2,3-c)pyndazin-3-
yimethyamino}- I -pipendiny}methyl)-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-
ijjquinofin-4-one Enantiomer E1 (890 mg, 1.9 mmo!) in methanot was treated with 5M
hydrochlonc acid (0.4 ml, 2 mmol) was evaporated to dryness and triturated with ether to
give a white solid (950 mg).
MS (+ve ion electrospray) m/z 468 (MH+),

Example I8 1-({4-[(6,7-Dihydrof1,4]dioxino(2,3-c]pyridazin-3-ylmethyl)amino]-1-
piperidinyl} methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4H-pyrrole(3,2,1-j|quinolin-4-

one Dihydrochloride
H

U
Q N O
2
D)
2
™ \N 0

A sotution of 1-[(4-amino- | -piperidinyDmethyl)-9-fluoro- I -hydroxy-1,2-dihydro-
4H-pyrrolo]3,2,1-//Jquinolin-4-one (racermuc) (44 mg, 0.138 mmol) and 6,7-
dihydro[l,4]dioxino{2,3-¢c]pyridazine-3-carbaldehyde (23 mg, 0.138 mmol) in N,N-
dimethy!formamide (1 mil) was treated with sodium triacetoxyborohydride (87 mg, 0.414
mmol} at room 1emperature for 20 hours. More 6,7-dihydro[ | 4}dioxino[2,3-
c]pyndazine-3-carbaldchyde (12.5 mg) and sodium triacetoxyborohydride (43.5 mg)
were added and the mixture was stirred at room temperature for a further 12 hours The
mixture was cvaporated to dryness, treated with aqueous sodium bicarbonate and
extracted with 10% methano! in dichloromethanc. The combined organic extracts were
dricd (magnesium sulphate) and evaporated. The residue was chromatographed, on silica
gel, eluting with 0-30% methanol in dichloromethane, affording the free basc us a
colouriess oil (23 my, 40%), .

MS (+ve ion electrospray) m/z 468 (MH+).

oH (CD:0D, 250MHz), 1.10-1.30 (1H, m), 1.30-1.50 (1H, m),1.60-1.95 (2H. m), 2.15-
2.40(2H, m}), 2.45-2.75 (2H, m), 3,06 (1H, s), 3.14 (1H, m), 3.31 (2H, m), 3.96 (2H, 5),
4.20 (1H, d), 4.30-4.60 (4H, m), 4.66 (1H, d), 6.62 (1H, d), 7.02 (1H, d), 7.06 (1H, d),
7.69 (1H, dd), 7.95 (14, d).
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The free basc in methanol, was converted to the dihydrochloride salt by adding an
excess of 1M hydrogen chloride in methanol, followed by evaporation to dryncss, to give
4 solid.

Example 19 1-({4-[(2,3-dihydro-1H-pyrido|3.4-b]{1,4|oxazin-7-yimethyl)amino|-1-
piperidinyl} methyl)-9-fluoro-1,2-dihydro-4 H-pyrrolo|[3,2,1-i}quinolin-4-one

Dihydrochloride
N
L y
N ~
VL)
X o

{a) 1-[(4-Amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-
ij Jquinolin-4-onc

1,1-Dimcthylethyl { 1-{(9-fluoro-4-oxo-1,2-dihydro-4H-pyrrolo[3,2, 1-ij]quinolin-
1-yl)methyl}-d-piperidinyl }carbamate (316 mg, 0.79 mmol) was dissolved in
dichloromethane (2 ml) and trifiuoroacetic acid (1 ml), stirred at room temperature for 3
hours then cvaporated to dryness und azcotroped with chloroform. The residue was
dissolved in DCM/mcthanol (1:1) and stirring with an excess of MP-carbonate resin uniil
pl17-8. Filtration and evaporation afforded a yellow oil (238 mg, 100%).
MS (+ve 100 electrospray) m/z 302 (MH+).

(b) 1,1-Dimethylethyl 7-[({1-[(9-fluoro-4-0x0-1,2-dihydro-4H-pyrrolo[3,2, I-i]quinolin-
| -ylimcthyl]-4-piperidinyl}amino)methyl]-2.3-dihydro- 1 H-pyrido[ 3,4-b][ | 4 Joxazine-1-
curboxylate.

A solution of 1-{(4-amino-1-pipendinyl)methyl]-9-fluoro-1,2-dihydro-4 H-
pyrrelo[3,2,1-i]quinolin-4-one (ruccmic) (40 mg, 0.132 mmol) and 1, 1-dimethylethy! 7-
tormyl-2,3-dihydro- | H-pyrido[3,4-b][ 1,4]oxazinc- I-carboxylate (35 mg, 0.132 mmol) in
dichloromethane (1.5 m!) and methanol (0.1 ml) was treated with sodium
triacctoxyborohydride (84 myg, 0.39% mmol) at room temperature overnight. The mixture
was treated with aqueous sodium bicarbonate and extracted with 5% methanol in
dichloromethanc and the combincd organic extracts were dried and ¢vaporated. The
residue was chromatographed, on silica gel, eluting with 0-30% methanol in
dichloromethane, affording the free base (82 mg) .

MS (+ve ion electrospray) m/z 550 (MH+).

(¢) Twe compound

A solution 1,1-dimcthylethy! 7-[({1-[(9-fluoro-4-0x0-1,2-dihydro-4£7-
pyrrolo[3.2,1-i/]quinolin-1-yl)methyl]-4-pipcridinyl amino)methyl]-2,3-dihydro- | H-
pyrido[3.4-4]] 1.4]oxazine- 1 -carboxylate (82 my) in dichloromethance (2 ml) was treated
wiih trifluorpacetic acid (1 ml). Aficr 3 hours the mixture was evaporated and the residuc
was azeotroped with chloroform. The residual trifluorouctetate salt was converted to the
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crude free basc by dissolving in DCM:MeOH (1:1), stirring with an excess of MP-
carbonat¢ resin base until pH 7-8, filtering and cvaporating to dryness to afford a clear oil
(ca. 44 mg).
SH {CDCly, 250MHz) 1.30-1.55 (2H, m), [.70-2.00 (2H. m), 2.07 (1H, m}, 2.23 (1H, m),
2.40-2.70 (2H, m), 2.70-2.90 (2H, m), 2.90-3.10 (1H, m). 3.45 (2H, m), 3.70 (2H, 5),3.90-
4.10 (1H, m), 4.15-4.30 (2H, m), 4.35-4.55 (2H, m), 4.61 (1H, s), 6.50 (i1 H, s), 6.62 (1H,
d), 6.86 (1H, 1), 7.38 (1H, dd), 7.66 (1H, d). 7.90 (1H, 5).
MS (#ve ion clectrospray) mi/z 450(MH+).

The frec base in mcthano!, was converted to the dihydrochloride salt by adding an
excess of 1M hydrogen chloride in methanol (0.3mi), followed by evaporation 10 dryness,
to give a solid (44 mg).

Example 20 1-({4-|(2,3-Dihydro|1,4|oxathiino|2,3-b|pyridin-7-ylmethyl)amino]-1-
piperidinyll methy1)-9-fluoro-1,2-dihydro-4 H-pyrrolo|3,2,1-if|quinolin-4-one

Hydrochloride
N N
Sahve
O N F =
N o

>

() Ethyl 5-[(2-hydroxyethyl)thio]-6-0x0-1,6-dihydro-3-pyridinecarboxylate

Ethyi 5-i0do-6-0x0-1,6-dihydro-3-pyridinccarboxylate (0.59 g, 2.01 mmol)
(prepared according to the method of 1. Houpis et al, Tet. Lett. 1994, 9355) with
copper(l) todide (20 mg, 0.105 numol), potassium carbonate (0.55 g, 3.96 mmol), and 2-
mercaptoethanol (1 ml, 14.3 mmol) in dry N,N-dimethylformamide (20 ml) was
microwaved (1 50W) to reach 4 maximum internal temperature of 170°C, for 20 minutes.
The reaction was cooled and combined with the reaction mixture from u sccond reuction
carried out by identical means on the same scale. The solvent was evaporated and the
residug partitioned between water and 10% methanol in dichloromethane. The layers
were scparated and the aqueous extracted with 16% mcthanol in dichleromethanc (4x).
The combined organics were dried over magnesium sulphate and evaporated. The residuc
was purificd by chromatography on silica cluting with 0-10% cthy! acetale in hexanc to
give a white solid (0.86 g, R8%).
MS (-v¢ ion electrospray) miz 242 (M-H').

(b) Ethy! 2,3-dihydro[1,4Joxathiino{2,3-b]pyridine-7-carboxylate

Triphenylphosphinc (0.796 g, 3.03 mmol) was added to a solunion of diisopropyl
azodicarboxylate (0.60 ml, 3.05 mmol) in tetrahydrofuran (75 ml) a1 0°C and stirred for
13 minutcs. Ethy! 5-[(2-hydroxycthyl)thio]-6-0x0-1,6-dihydro-3-pyridinecarboxylate
(0.52 g, 2.14 mmol) was then added and the mixture stirred at room tcmperature

8.

Lo/

67



WO 2007/081597 PCT/US2006/060023

overnight. The mixture was evaporaied and the residue chromatographed on silica
cluting with Q- 100% cthyl acetate in hexane to give & white solid (0.25 g, 52%).
MS (+ve ion clectrospray) mvz 226 (MH+).

(c) 2.3-Dihydro[1,4]oxathiino[2,3-b]pyridin-7-ylmethanol

Ethyl 2,3-dihydro}1,4)oxathiino[2.3-b]pyridine-7-carboxylate (0.25 g, 1.11 mmot)
in dry tetrehydrofuran was coaled in ice/water and treated with 1.0M
diisobutylaluminium hydride in tetrahydrofuran (3.75 ml}. The mixture was strred
overnight and further diisobutylaluminium hydride solution {2 ml) was added at 0°C.
Afier | hour the mixture was treatcd with an aqueous solution of potassium sodium
tartrate (25m!), stirred for | hour and ther evaporated. The residuc wes partitioned
between water and ethyl acetale and the organic phase washed with brine and dried. The
residue was chromatographed on stlica cluting with 1-100% ethyl acetate in hexane to
give a white solid (60 myg, 30%}).
MS (+ve ion electrospray) m/z 184 (MH+).

(d) 2,3-dihydro[1 4joxathiino[2,3-b]pyridine-7-carbaldchyde

2.3-Dihydrof 1,4 ]oxathiino{2,3-b]pyridin-7-ylmethanol (0.14 g, 0.765 mmol) in
dichloromethane (20ml) was stirred overnight with mangancse(1V) oxide (0.60 g, 3.8
mmol), filtered through kicselguhr and evaporated to give a white solid (100 mg, 72%).
MS (+ve ion electrospray) vz 182 (MH+).

{¢) Tatle compound

A solution of 1-[(4-amino- I-pipcridinylymethyli]-9-fluoro-1,2-dihydro-4 -
pyrrolo{3,2,1-ij]quinolin-4-one (racemic) (150.5 mg, 0.5 mmol) and 23-
dihydro{1,4]Joxathiine[2,3-b]pyridinc-7-carbaldehyde {100 mg, 0.55 mmol) in methunot
(7 ml) and acctic acid (3 drops) was treated with (polystyryimethyhirimethylammonium
cyanoborohydride (0.49 g, 2 mmol) with stirding at room temperature for 6 hours. After
standing at room temperature for 6 days, the mixture was filtcred and evaporated to
dryness to give an orange oil (282 mg). The residue was chromatographed on silica gel,
eluting with 0-10% 2M ammonia-methanol /dichloromethanc, affording the free buse as
a colourless vil (149 mg; 64%).
MS (+ve ion clectrospray) m/z 467(MH+).
SH (CDCl, 400 MHz) 1.40 (2H, m), 1.88 (2H, 1), 2.08 (1H. t), 2.25 (1H, 1), 2.50 (2H,
m), 2.78 (1H, br. d), 2.85 (1H, dd), 3.02 (1H, br.d), 3.12 (2H, m), 3.70 (2H, s), 4.0 (1H,
m), 4.45 (2H, m), 4.60 (2H, m), 6.60 (111, d), 6.85 (1H, 1), 7.38 (1H, m), 7.42 (11, s),
7.65 (1M, d}, 7.88 (1H, s).

The free base, in dichloromethane, was converted to the hydrochloride sult by
adding onc cquivalent of a solution of 1M hydrogen chloride in ether, followed by
evaporation to dryness, to give a solid (150 mg).
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Example 21 1-({4-[(2,3-Dihydro[1,4]dioxine(2,3-b|pyridin-7-vlmethyl)amino}-1- ?/
piperidinyl} methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4fi-pyrrolo|3,2,1-if]quinolin-4-

one Enantiomer E1 Dihydrochloride
HO

Q

O~ N N\O
FHI/

X N o

This was prepared from 1-[(4-amino-1-piperidinyl)mcthyl}-9-fluoro-1-hydroxy-
1.2-dihydro-4 H-pyrrolof3.2,1-if]quinolin-4-one enantiomer E1 (39 mg, 0.12 mmol) and
2. 3-dihydrof{l,4]dioxino{2,3-bJpyridine-7-carbaldehyde (for a synthesis, sec
W02003087098 Example 20(c)) (20 mg, 0.12 mmol) by the general method of Example
15, to give the [ree base (22 mg; 38%).

MS (+ve ion clectrospray) m/z 467(MH+).

The frce base in methanol, was converted to the dihydrochlonde salt by adding an
excess of 1M hydrogen chloride in ether, followed by evaporation to dryness, 10 give a
solid (21 mg).

Example 22 1-({4-|(2,3-dihvdro|1,4]dioxine|2,3-p|pyridin-7-yimethyl)amino]-1-
piperidinyl}methy1)-9-fluoro-1,2-dihydro-4 f-pyrrolo[3.2,1-ij|quinolin-4-one

Dihvdrochloride
"’Q—u\“\/’joj
=
0 N F N 0

™

This was propared from 1-[(4-amino-i -pipeadinyl)methyl]-9-fluoro- 1 -hydroxy-
1,2-dihydro-4H-pyrrolo[3,2,1-if]quinolin-4-one (racemic) (200 mg, 0.66 mmol) and 2,3-
dihydrof1,4]dioxino{2.3-s]pyridinc-7-curbaldchyde (for a synthesis, sece WO2003087098
Example 20(e)) (109.6 mg, 0.66 mmol) by the general method of Example 20(c) (except
that the reaction mixture was filtered aftcr stirring overnight), to give the frec base as 4
solid (217 mg).

MS (+v¢ fon electrospray) miz 45 1{MH).

SH (CDCt;, 400 MHz) 1.40 (2H, m), 1.88 (2H, t), 2.08 (1H, 1), 2.23 (1H, 1), 2.50 (2H,
m), 2.78 {1H. br. d), 2.85 {(1H, dd), 3.02 (1H, br.d), 3.72 (2H, 5), 4.0 (1 H, m), 4.23 (24,
m), 4.40 (4H, m), 6.60 (1H, d), 6.85 (1H, ), 7.21 (I1H, s), 7.38 (JH, m), 7.68 (1H, d), 7.74
('H, 5).

The frce base in dichloromethane, was converted to the dihydrochloride salt by
adding a solution of 1M hydrogen chloride in cther, followed by cvaporation 1o dryness,
to give 4 solid (186 mg).
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Example 23 1-({4-](1,2,3-benzothiadiazol-3-yimethyl}aming|-1-piperidinyl} methyl)-
9-fluoro-1-hvdroxy-1,2-dihvdro-4H-pvrrolo|3,2,1-i|quinolin-4-one Dihydrochloride

HO N,
N N ,
D'H/\@ N
s

o N F

>

A solution of 1-[(4-amino- ] -piperidinyl)mcthyi}-9-fluoro-1-hydroxy-1,2-dihydro-
4H-pyrrolo[3,2,1-j]quinolin-4-one (racemic) (48 mg, 0.15 mmol) and 1,2,3-
benzothiadiazole-5-carbaldchyde (prepared by manganese (1V) oxidc oxidation of
benzof1,2,3]thiadiazol-5-yl-methanol, for a synthesis scc W02003087098 Example 6(a))
(25 mg, 0.15 mmol) in dichloromc¢thance (3 ml) and methano! (1 ml) was treated with
sodium triacetoxyborohydride (95 mg, 0.45 mmol) for 5 hours al room temperature.
Excess sodium bicarbonatc solution was added and the mixture evaporated to dryness.
The residuc was chromategraphed on silica gel, eluting with 0-50% mcthanol in
dichforomethane, affording the fice base as an o1l (25 mg, 36%).

MS (+ve ion clectrospray) miz 466 (MH+).

SH (CDCls, 250MHz) 1.51 (2H, m), 1.95-2.25 (m, signals partly obscured by a water
peak), 2.38 (1H, t), 2.55 (1H, 1), 2.65 (2H, m), 2.85 (1H, d), 3.0 (2H, br.d), 3.36 (LH, d),
4.05 (2M, 8), 4.40 (2, m), 6.62 (1H, d), 6.90 (1H, 1), 7.50 (1H, g), 7.70 (2H, m), 8.05
(1H. d), 8.60 (1H, s).

The frec base in methanol, was converted to the dihydrochloride sait by adding an
excess of IM hydrogen chloride in ether, followed by evaporation to dryness, to give a
solid (30 mg).

txample 24 1-({4-((2,3-dihvdro[1,4]dioxino|2,3-¢|pyridin-7-ylmethyl)amino|-1-
piperidinyl} methyl)-4-oxo-1,2-dibydro-4H-pyrrolo(3,2,1-{/]quinoline-9-carbonitrile
Enantiomer E2 Dihydrochloride '

L
O N N \ O
“ CN H |
N =~ o
The E2 cnantiomer from Example 13 was converted into the dihydrochloride salt

by dissolving the free buse in a small amount of methano! and adding a 6N solution of
hydrochloric acid. The sotution was then evaporated under vacuum to give a solid.

Example 25A  1-({4-|(2,3-Dihydro[1,4]|dioxine[2,3-c]pyridin-7-ylmcihyl)aminof-t-
piperidinyl}methyl}-9-fluoro-1-hydroxy-1,2-dihydro-4 H-pyrrole(3,2,1-i]quinolin-4-
onc Enantiomer El Dihydrochloride
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HO
L
O.. _N (@]
RS
SN0
N /O

A solution of 1-[(4-aumino-1-piperidinyl)methyl]-9-fluoro-1-hydroxy-1,2-dihydro-
4H-pyrrolo[3,2,1-i/lquinolin-4-onc enantiomer E1 (40 mg, 0.12 mmol) and 2,3-
dihydrof1,4]dioxino(2,3-c]pyridine-7-carbaldchyde (for a synthesis sce W(02004058144,
Example 2(c)) (20 mg, 0.12 mmol) was reacted with sodium triacetoxyborohydride (85
mg, 0.40 mmol } by the general method described for ecnantiomer E2 (Examplc 14)
affording the free base as a yellow oil (36 mg, 60%).

MS (+ve 1on electrospray) miz 467 (MH+).
SH (CD.0D, 400MHz): identical NMR to the E2 enantiomer (Examplc 14).

The frec base in methano!-DCM, was converted to the dihydrochloride salt by
adding an excess of 1M hydrogen chloride in ether, followed by more ether o precipitate
a solid (52 mg).

Example 258 1-({4-]{(2,3-Dihvdro|1,4]dioxino|2,3-c])pyridin-7-yImethyl)amino)-1-
piperidinylimethyi)}-9-fluoroe-1-hydroxy-1,2-dihydro-4H-pyrrolol3,2,1-ilquinolin-4-
one Enantiomer E1 Hydrochiloride

The title compound was prepared from 9-fluoro-1-(hydroxymethyl)-4-o0xo0-1,2-
dihydro-4H-pyrrolo] 3,2, 1-if]quinolin-1-yl 4-mcthylbenzenesulfonate and 1,1-
dimethylethy! (2,3-dihydro( 1,4]dioxino[2,3-clpyridin-7-ylmethyl)-4-
piperidinylcarbamate (for a syathesis, sec WO 2004058144 Example 99(h)) followed by
separation of the cnatiomer El, in a similar manncr to procedures generally described
herein,

Example 26 9-Fluoro-1-{(4-{|(5-0x0-1,2,3,5-tetrahydro-7-indoelizinyl)methyl|]amino}-
1-piperidinyl)methyl|-1,2-dihydro-4H-pyrrolo[3,2,1-iflquinolin-4-one Hydrochloride

L
O N N x
H

F
X N

0
(a) 2-Chloro-4-({[(},1-dimcthylethyl}{dimethyl)silylJoxy } methyl)-6-(methyloxy)pyridine
A solution of [2-chloro-6-(methyloxy)-4-pyridinyl)methanol (for a synthesis, see
Adamczyk, M.; Akireddy, S. R.; Reddy, Rajarathnam E. Tetruhedron 2002, 58(34),
6951)(8.02 g, 46.22 mmol) in dry dimethylformamide (100 m!) was treafed with rere-
butyldimethylsilyl chloride (8.36 g, 55.46 mmol} and imidazole (3.77 g, 55.46 mmol) and
stirred at room temperature for 2 hours. The reaction mixture was trcated with watcr
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extracted 3x with dichloromethane, dricd (magnesium sulphate), evaporated and
chromatographed on silica gel (100 g), eluting with 1:4 cthyl acetate-hexane Lo give the
desired product (12.38 g, 93%).

MS (+veion clectrospray) miz 288/290 (MH+).

{b) Buty! QE)-3-[4-({[(1.1-dimethylethyl)(dimethy])silylJoxy} methyl}-6-(methyloxy)-2-
pyridinyl}-2-propenoate

A solution of 2-chioro-4-({[(1,1-dimethylethyl){ dimethyl}silyl loxy} methyl)-G-
{methyloxy)pyridine (9.20 g, 32.01 mmol) in 1,4-dioxanc (100 ml) was treated with
bis(tri-i-butylphosphine)palladium(0) (327 mg, 0.64 mmol).
tris{dibcnzylideneacetone)dipalladium(0) (293 mg, 0.32 mmol),
dicyclohexylmethylamine (7.53 ml, 35.21 mmol) and butyl acrylaie (5.96 ml, 41.62
mmol). The reaction was heated at 120°C for Ih and was then trcatcd with water
extracted 3x with diethyl cther, dried (magnesium sulphate), evaporated and
chromatographed on silica gel (250 g), eluting with 1:4 ethyl acetate-hexane ro give the
desired product (8.25 g, 68%).
MS (+vc ion clectrospray) m/z 380 (MH+).

(¢) Butyl 3-[4-({[(}, 1-dimethylethyl)}(dimethyDsilylloxy } methyl)-6-(methyloxy)-2-
pyridinyl[propanoaic

A mixture of buty! (2E)-3-[4-({[(1,! dimethylcthyl)(dimethyl)sityl]oxy}methyt)-
6-(methyloxy)-2-pyridinyl]-2-propenoate (4.84 g, 12.49 mmol) and 10% palladium on
carbon in methanol (200 ml1) was stirred at room temperature for 3 hours. The mixture
was filtered through kicselguhr and evaporated to give the desired product (4.76 g, 98%).
MS (+vc ion electrospray) m/z 382 (MH-+).

(d) 3-[4-({[(1,1-Dimethylcthy)(dimethyl)stlyljoxy } methyl)-6-(mcthyloxy)-2-pyridinyl]-
1-prapanol

A solution of buryl 3-[4-({[(1,1-dimethylcthyl)(dimethyl)silylloxy } methyl)-6-
(methyloxy)-2-pyridinyl]propanoatc (4.76 g, 12.49 mmol) in THF (120 ml) was treated
with LiAlH, solution (1M in THF, 12,49 ml, 12.49 mmol) at -78°C. The rcaction mixture
was allowed warm w -20°C and aficr stirring at -20°C forl 5 minutes, the mixture was
treated with water (9 ml) and allowed to stir for 1 hour before being filtcred and
evaparated to give a slightly impure product (3.98 g, 102%).
MS (+ve ion clectrospray) m/z 312 (MH+).

() 7-(4](1, 1-Dimcethylethyl ) dimcthyl)silyl joxy ymethyl)-2,3-dihydro-5( 1 A)-indolizinone
A solution of 3-[4-({{(1,]-dimethylcthy!)(dimethyl)silylJoxy} methyl)-6-
(mcthyloxy)-2-pyridinyl]-1-propanol (5.16 g, 16.59 mmol) in dichloromcthane (250 ml}
was trcated with pyridine (2.94 mi, 36.47 mmol} and trilluoromethancsul{onic anhydade
(3.1ml, 19.88 mmol) and stirred at room temperature for 10 minutes before being treated
with tetrabutylammonium 1odide (30.61 g, 82,95 mmol) and stirred at room tempcrature
for a further 4 hours. Water was then added and the mixture was extracted with dicthyl
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ether (x3) and the combined organic cxtracts washed again with water. The organic
extracts were dried with magnesium sulphate and evaporated. The residuc was
chromatographed on silica cluting with 0-10% mcthanol in dichloromethanc to give the
desired product (3.93 g, 14.09 mmol).

MS (+ve ion clectrospray) m/z 280 (MH+).

(f) 7-(Hydroxymethyl)-2,3-dihydro-5(1 H)-indolizinonc

A solution of 7-({{(1.1-dimethylethyl}{dimethy!)silylJoxy} methyl)-2,3-dibydro-
5(1H)-indolizinone (3.93 g, 14.09 mmol) in tetrahydrofuran (100 ml) was treated with
acclic acid (1.61 mi, 28.17 mmol) and tetrabutylammonium fluoride (1M in THF, 21ml,
21.13 mmol) and siirved at room temperature for 1 hour before being evaporated. The
residue was chromatographed on silica eluting with 0-20% methanol in dichloromethane
10 eive the desired product (1.87 g, 80%).
MS (+ve ion electrospray) miz 166 (MH+).

{(g) 5-0Ox0-1,2,3.5-tetrahydro-7-indolizinecarbaldehyde

A solution of 7-(hydroxymethyl)-2,3-dihydro-3(1 #)-indolizinone (237 mg, 1.44
mmol) in acctone (12 mil) was treated with ortho-iodoxybenzoic acid (603 mg, 2.16
mmol) and hcated at reflux for Thour. The mixture was then evaporated, dissolved in
dichloromethane and filtcred, redissolved in dichloromethane and [iltered again to
provide the desired product (238 mg, 101%). '
MS (+ve ion electrospray) m/z 164 (MH+).

(h) "Fitle compound

A mixture of 1-{(4-amino-1-piperidinyymcthyl]-9-fluoro-t,2-dihydro-4 H-
pyrrolo]3,2,1-ifjquinolin-4-ong (racemic) (97 mg, 0.322 mmo!), 5-oxo-1,2,3,5-tctrahydro-
7-indolizinccarbaldchyde (52 mg, 0.322 mmol) and 3A molecular sicves in chtoroform
(5 mi} and DMF (0.2 ml) was heated under reflux for 2 hours, cooled to room
remperature, and then and sodium triacctoxyborohydride (0.137 g g, 0.644 mmol) was
added and the mixture was heated at 50°C for 1.5 hours. The mixturc was cooled, filtered,
cvaporated and chromatographed on silica gel, cluting with 0-20% methanol-NCM to
afford a white solid (66 mg, 46%).
MS (+ve ion clectrospray) m/z 449 (MH+).
SH (CDCl;, 400MHz) 1.35-1.50 (2H, my), 1.80-2.00 (2H, m), 2.05-2.10 (1H, m) 2.15-2.25
(3H, m), 2.45-2.55 (2H, m), 2.73-2.82 (1H, m), 2.83-2.89 (1M, m), 2.98-3.10 (3H, m),
3.57 (2H. 5}, 3.99-4.07 (1H, m), 4.10-4.17 (2H, 1), 4.40-4.52 (2H, m), 6.21 (IH, 5), 6.33
(1H, s), 6.62 (1H, d), 6.87 (1H, 1), 7.79 (11, m), 7.67 (1H, d).

The free basc in methanol and chloroform wus converied to the hydrochloride salt
by adding onc equivalent of a solution of 4M hydrogen chloride in dioxanc, followed by
evaporation to dryness, to give a solid (50 mg).
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Example 27 1-({4-|(2,3-Dihydro[1,4]oxathiino(2,3-c]pyridin-7-ylmethyl)amino]-1-
piperidinyl}methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4 H-pyrroloe[3,2,1-if]quinolin-4-

one Enantiomer E2 Dihydrochloride
H

Q
0 N S
=
™ P o

I-[(4-Amino-1-piperidinyl)methyl]-9-fluoro- 1 -hydroxy- 1 .2-dihydro-4 H-
pvrrolof3,2,1-ij]quinoiin-4-one cnantiomer E2 (39 mg, 0,12 mmol) and 2,3-
dibydro[|,4]Joxathiinol2 3-¢]pyridine-7-carbaldehydce (for a synthesis, see
W(2004058 144 Exampie 60(1)) (22 mg, 0.12 mmol) in N,N-dimethylformamide (| ml)
was treated with sodium trigcetoxyborohydnide (79 mg, 0.37 mmol) at room temperature
Tor 16 hours. The mixwure was cvaporated 1o dryness, treatcd with agueous sodium
bicarbonatc and ¢xtracted with 10% methanol in dichloromethane. The combined orgunic
extracts werc dried (magnesium sulphate) and evaporated. The residue was
chromatographed on silica gel, cluting with 0-30% mcthanol in dichloromethane,
affording the {ree basc as a colourless oil (48 mg).

MS (+ve ion clectrospray) m/z 483 (MH+),

8H {CDy0OD, 250MHz) 1.12 (1H,m), 1.38 (1H, m), 1.65 (1H, br.d), 1. 80 (1H, br.d),
2.10-2.45 (3H, m) 2.62 (1H, br.d), 2.99 (2H, s}, 3.08 (1H, d), 3.20 (2H, m), 3.65 (2H, s),
4.17 (1H, d). 4.37 (2H, m). 4.62 (1H, d), 6.60 (I1H, d), 7.02 (I1H.1),7.08 (1H, s), 7.6¥
(1H, dd), 7.84 (1H, s), 7.92 (IH, d).

The free base in methanol, was converted to the dihyvdrochloride salt by adding an
excess of IM hydrogen chloride in methanol, followed by evaporation to dryness, to give
a cream solid (51 mg; 86%0).

Example 28 1-({4-[(2,3-Dihydro|1,4]dioxino[2,3-h]pyridin-7-ylmethyl)amino|-1-
piperidinyl} methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4H-pyrrolo|3,2,1-ij]quinolin-4-

onc Enantiomer E2 Dihydrochloride
H

lO\
g ] N/\Ejoj
H | P
X NT 0

This was prepared from 1-[(4-amino-1-pipenidiny!)methyl]-9-fluoro-1-hydroxy-
1,2-dihydro-4H-pyrrolo[3,2,1-if]quinolin-4-one enantiomer E2 (39 mg, 0.12 mmol} and
2,3-dihydro[1,4]dioxino[2,3-h]pyridinc-7-carbaldehyde (for a synthcsis, see
W02003087098 Example 20(2)) (20 mg; 0.12 mmol) by the general method of Example
27 to give, ufter chromatography, the frec base as a yellow oil (40 mg)

MS (--ve ion electrospray) mfz 467 (MH+).
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8H (CD:0D, 250MHz) 1.20 (1H, m), 1.45 (1H, m), 1.75 (1H, br.d), 1. 91 (1H, brd),
2.24 (2H, m) 2.65 (2H, m), 3.11 (2H, s), 3.18 (1H, d), 3.80 (2H, s), 4.22 (3H, mm), 4.40
(2H,m), 4.64 (iH, d), 6.61 (1H, d), 7.03 (I1H, 1), 7.33 (I1H. d), 7.70 (2H, m), 7.94 (i H,
d).

The free basc, in methanol, was converted to the dihydrochloride salt by adding
an excess of 1M hydrogen chloride in methanol, followed by ¢vaporation to dryness, to
2ive a cream solid (41 mg).

FExample 29 1-({4-|(6,7-Dihydro|1,4]oxathiino|2,3-c|pyridazin-3-ylmethyl)aming|-1-
piperidinyl}methyl)-9-fluore-1-hydroxy-1,2-dihydro-4H-pyrrolo[3,2,1-ij|quinolin-4-
on¢ Enantiomer E1 Dihydrochloride

HO

Q
W j
X \N O

A solution of 1-[(4-amino-1-piperidinyl)mcthyl]-9-fluoro-1-hydroxy-1,2-dihydro-
4H-pyrrolo[3,2,1-if]quinolin4-onc¢ cnantiomer 1 (40 my, 0.126 mmol) and 6,7-
dihydro[1,4Joxathiino[2,3-¢)pyridazinc-3-carbaldehyde (27.5 mg, 0.15]1 mmol) in
mcthanol (0.3 ml) and dichloromethanc (1 ml) was treated with sodium
triacetoxyborohydride (95 my) at room tempcrature for 18 hours. Further 6,7-
dihydro[|,4]oxathiinof2,3-¢)pyridazine-3-carbaldchyde(10 mg) was added and the
mixture was stirred for 1 hour, when more sodium triscetoxyborohydride (95 mg) was
added. The mixture was stirred at room temperature overnight. The mixture was treated
with aqueous sodium bicarbonale and exiracted (3x) with 10% mcthanol in
dichloromethane. The combined organic extracts were dried (sodium sulphate),
evaporated and chromatographed on silica gel, cluting with 0-25% methanol in
dichloromethang, affording the free base us a colourless oil.

MS (+ve ton electrospray) miz 484 (MH+),

OH (CDCl3, 400MHz) 1.48 (2ZH, m), 1.91 (2H, br.t), 2.36 (1H, 1), 2.51 (1H, 1), 2.58 (1H,
m). 2.82 (tH, d), 2.95 (2H. m), 3.22 (2H, m), 3.32 (1H, d), 3.97 (ZH, 5), 4.3Y (2H, q),
4.64 (2H, m), 6.60 (1H, d), 6.90 (1H, 1), 7.33 (1H, 5), 7.49 (1H, m), 7.69 (1H, d).

The frce base in methanol, was converted to the dihydrochloride salt by adding an
excess of 4M hydrogen chloride in dioxan, followed by evaporation to dryness, and
trituration with cther to give an off-white solid (34 mg).

Example 30 1-({4-{(6,7-Dihydro|1,4]oxathiino{3,2-¢c|pyridazin-3-ylmethyl}amino]-1-
piperidinyl} methyl}-9-fluoro-1,2-dihydro-4 H-pyrrolo|3,2,1-ijjquinolin-d-one
Enantiomer E1 Dihyvdrochloride

- 66 -



WO 2007/081597 PCT/US2006/060023

Q
O~ N o)
N =

\ \N S

{a) 3-Chloro-6,7-dihydro[ | 4]oxathiino[3,2-¢]pyridazine

A solution of 2-[(3,6-dichloro-4-pyridaziny)thioJethanol (34 g, 0.15 mol) in dry
dioxane (700 ml) was trcated with lithium hydride (1.52 g, 0.1¥% mol) and hcated at reflux
overnight. More lithium hydride (1.15 g) was added and the mixture was heated again at
reflux overnight. The reaction mixture was cooled, quenched with ice-water and filtered.
The filtrate was evaporated to a quarter of its volume. Water was added. The aqueous
layer was aciditied, extracted 4x with dichloromcthane, dricd (sodium sulphate),
¢vaporated and chromatographed on silica gel cluting with 0-50% cthyl acetarc in
dichloromcthane affording a vellow solid (170 mg, 0.5%). in the carly fractions,
Trituration with ethyl ucetate-hexane gave the pure product (98 mg).
MS (+ve ion ¢lectrospray) m/z 189/91 (MH+).
SH (CDCls, 400MHz) 3.29 (2H, m), 4.51 (2H, m), 6.86 (1H, s).

[ Later [ractions gave the isomeric 3-chloro-6,7-dihydro| 1,4]oxathiino(2,3-
¢Ipyriduzine (4.2 ¢) — sce Example 17(b) }

(b} 3-Ethenyl-6,7-dihydro{1,4]oxathiino[3,2-¢]pyridazine

A solution of 3-chloro-6,7-dihydro[ | .4]Joxathiino[3,2-¢]pyndazinc(450 mg, 2.4
mmol) in dimethoxycthane (12 ml) was treated with
terrekis(iriphenylphosphineypalladium (0) (6] my), potassium carbonate (313 myg), 2,4,6-
trivinylcyclotriboroxanc pyridine complex (375 mg) and water (1.5 ml). The mixturc was
heated at 96°C, overnight. The mixture was evaporated to dryness, treated with aqueous
sodium bicarbonate solution, extricted (4x) with DCM, dried (sodium sulphate),
evaporated and chromatographed on silica gel (50 g), cluting with 1:1 cthyl acetate-
hexane, affording a solid (200 mg, 46%), containing slightly impure product.
MS (+ve ion eleclrospray) m/iz 181 (MH+).

(¢) 6,7-Dihydro[ } 4]Joxathiino[3,2-¢)pyridazine-3-carbaldehyde

A solution of 3-cthenyl-6,7-dihydro[ 1 ,4]oxathiino{3,2-¢]pynidazine(200mg, 1.11
mmol) in divxan/water {10 ml/2 ml) was reated with an aqucous solution of osmium
tetroxide (4% wiv, 1 ml) and sodium periodate (0.55 g), initially stirred in an ice-bath for
1.5 hours, then allowed 1o warm to room temperature. After 1.5 hours the mixture was
treated with sodium bicarbonate solution, cvapaorated to dryness and dissolved in dioxan
and chloroform. Silica gel was added and the mixture was evaporated to dryness, added
to a silica column (20 g), and chromatographed, eluting with 0-100% cthyl acetate in
hexane, to afford a pale vellow solid (63 mg, 31%).
MS (+ve ion clectrospray) m/z 183 (MH+).

(d) Title compound
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A solution of 1-[(4-amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-
pyrrolo[3,2,1-5]quinolin4-one enantiomer E1 (33 mg, 0.176 mmol), 6,7-
dibydro[1,4]oxathiino[3,2-c]pyridazine-3-carbaldchyde (31 g, 0.17 mmol) in methanot
(0.5 ml) and dichloromethane (3 ml) was stirred with 3A molecular sieves overnight at
room temperaturc. Sodium trizcetoxyborohydride (0.113 g, 0.53 mmol) was added and
the mixture stirred al room temperature overnight. Dichloromethane and sodium
carbonate were added and the mixture extracted with 10% methanol in dichloromethane
(4x) The extracts were dricd with sodium sulphate and evaporated. The residue was
chromatographed on silica eluting with 0-20% mcthanol in dichloromethane to give the
free base as an oil.

MS (vc ion electrospray) miz 468 (MH+),

8H (CDCl;, 400MHz) 1.35-1,50 (2H, m), 1.85-2.05 (4H,m), 2.07 (1H, m), 2.22 (1H, m),
2.45-2.60 (2H, m), 2.77 (1H, d), 2.84 (1H, m), 3.02 (1H, d), 3.28 (2H, m), 4.02 (2H, s),
4.40-4.55 (44, m), 6.62 (1H, d), 6.86 (1H, 1), 6.91 (1H, s). 7.39 (1H, m), 7.67 (1H. d).

The free base in methanol and chloroform was converted to the dihydrochloride
salt by adding an cxcess of 4M hydrogen chloride in dioxan, followed by cvaporation to

dryness, and trituration with ether to give an off-white solid (60 mg).

Example 31 1-({4-[(6,7-Dihydro-SH-pyranoj2,3-c]pyridazin-3-ylmethyl)amino]-1-
piperidinyl}methyl)-9-fluoro-1,2-dihydro-4/1-pyrrolo{3,2,1-iflquinolin-4-on¢
Enantiomer E1 Dihydrochloride

L
O N
= N\N/ o

{a) 4-Bromo-2- {[4-(mcthyloxy)phenylJmethy | }-6-( {[4-(methyloxy)phenyl]methyl }oxy)-
3(2H)-pyridazinone and 3-bromo-2-{[4-(methyloxy)phenylimethyl}-6-({[4-
{methyloxy)phenyl)methyl}oxy)-3(2#H)-pyridazinone

A solution of 4-mcthoxybenzyl alcohol (6.2m1, 50 mmol} in dry cther (120 mi)
was treated dropwise with phosphorus tribromide (2.07 ml, 22 mmol), refluxed for 1
hour, cooied, washed twice with water, dried over magnesium sulfatc and the solvent
evaporated. The 4-methoxybenzyl bromide thus produced was added to a mixture of 4-
bromo-1,2-dihydro-3 .8-pyridazinedione (for a preparation, sce Example 10A{(a) ) (4 g, 21
mmol) and potassium carbonate (8.28 g, 60 mmol) in dry DMF (60 ml) and stirrcd
overnight at room temperature, The mixture was diluted with ethyl acetate, washed 3
times with water, dried over magnesium sulfzte and cvaporated to low volume. Some
solid was filtered off and washed with ethyl acetate. The filtrate was evaparated to
dryness and the residue chromatographed on silica gel, eluting with 20% cthyl
acctate/hexanc. This gave the less polar of the 2 desived products (3.233 g), the more
polar of the 2 desired products (1.626 g) and a mixture of these (1.351 g). Total yicld
6.30g, 70%.
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Less polar product MS (+ve ion electrospray) miz 431 and 433 (MH”, 15%), 121 (100%).
More polar product MS (+vc ion clectrospray) m/z 431 and 433 (MH ", 15%), 121
(100%).

(b) Butyl (2£)-3-(2-{[4-(methyloxy)phenyl]methyl}-6-({{4-(mcthyloxy)phenyi]methyl}
oxy)-3-oxo-2,3-dihydro-4-pyridazinyl]-2-propenoate and butyvi (2E)-3-[2-{[4-
{methyloxy)phenylJmcthyl} -6-( {{4-(methyloxy)phenyl]methyl}oxy)-3-0x0-2,3-dihydro-
5-pyridazinyl]}-2-propcnoate

Argon was bubbled through a mixture of 4-bromo-2-{[4-(mcthyloxy)phenylj
methyt;-6-( {[4-(methyloxy)phenyl]methyl}oxy)-3(2H)-pyridazinone and 3-bramoe-2-{[4-
{mcthyloxy)phenylJmethyl }-6-({{4-(methyloxy)phenyl]methyl } oxy)-3(2H)-pyridazinone
(1.335g, 3.14 mmol) in dry dioxan (7.5 ml) for 20 minutes. The solution was then treated
with bis(tri-t-butylphosphine)palladium(0) (32 mg, 0.0628 mmol),
tris(dibenzylidencacetonc)dipalladium(0) (29 mg, 0.0314 mmol),
dicyclohexylmethylamine (0.74 ml, 3.45 mmol) and n-butyl acrylate (0.543 ml, 3.78
mmol), stirred under argon at room temperature for 1 hour and heatcd at 95°C overnight.
The mixture was cooled and partitioned between ethyl acetute and water, separated, and
the aqueous re-extracied with ethyl acetate. The combined organic solution was dried and
evaporated und the residue chromatographed, eluting with 15% ethy! acetate/hexanc to
obtain the lcss polar product and 35% ethyl accrate/hexanc for the more polar.
Less polar product (butyl (2£)-3-[2-{[4-(mcthyloxy)phenyljmethyl}-6-( {(4-
(methyloxy)phenyllmethyl}oxy)-3-0x0-2,3-dihydro-4-pyridazinyl]-2-propenoate) (838
mg, 55%).
MS (+ve ion clectrospray) miz 479 (MH", 70%), 121 (100%).
More polar product (butyl (2E)-3-[2- {[4-(mcthyloxy)phenyl)methyl } -6-({[4-
(mcthyloxy)phenyl)methyl}oxy)-3-0xe-2,3-dihydro-5-pyridaziny!]-2-propenoatc) (580
myg, 39%). '
MS (+ve ion electrospray) miz 479 (MEH', 70%), 121 (100%).

(<) Butyl 3-(2- {[4-(mcthyloxy)phenyl]methyl }-3.6-dioxo- 1,2.3,6-tetrahydro-4-
pyridazinyl)propanoate

A solution of butyl (2£)-3-[2-{[4-(mcthyloxy)phenyl]methyl}-6-({[4-
(methyloxy)phenylJmethylloxy)-3-0x0-2 3-dihydra-4-pyridaziny!]-2-propcnoate) (838
mg} in ethanol (15 mly¥dioxan (10 ml) was trcated with 10% Pd/C (400 mg) and stirred
under hydrogen at atmospheric pressure and room térnpcramrc for 2 hours. The catalyst
was filtered of T using kicsclguhr and the filtrate evaporated 1o give the product (0.56 g,
¥9%).
MS (+ve ion clectrospray) miz 361 (MH™, 60%), 121 (100%).

() 5+(3-Hydroxypropyl}-1-{{4-(mcthyloxy)phenyllmethyl}-1,2-dihydro-3,6-
pyridazinedione

Butyl 3-(2-{[4-(mcthyloxy)phenyl]methyl}-3,6-dioxo-1,2,3,6-tetrahydro-4-
pyridazinyl)propanoate (0.56 g, 1.56 mmol) was dissolved in dioxan and the solution
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evaporated to dryness, then redissolved in dry THF (30 ml). The solution, under argon,
was cooled to -30°C, and (reated dropwise with & 1M solution of lithium aluminium
hydride in THF (1.% ml, 1.8 mmol), allowcd to warm gradually to 0°C and stirred in an
ice bath for 30 minutes. 2M hydrochloric actd was added until the pH was 3 and the
mixturc was partitioned between water and ethyl acetate. The aqueous was re-extracted
with ethyl acctate and the combined organic solution dried and evaporated.
Chromatography of the residue, eluting with ethyl acetate, gave the product (300 mg,
67%).

MS (+ve ion electrospray) miz 291 (MH", 30%), 121 (100%).

(c) 4-(3-Hydroxypropyl)-1,2-dihydro-3,6-pyridazinedione
5-(3-Hydroxypropyl)-1-{[4-(methyloxy)phenylJmethyl} - 1,2-dihydro-3,6-
pyridazinedione (2.734 g) was treated with anisole (10 ml) und TEA (100 ml) und strred

at 40°C overnight. The solution was cooled, evaporated to dryness and kept under high
vacuum for 30 minutes. The residue was taken up in methanol (150 ml), refluxed for 12
hours, cooled and evaporated, The residuc was kept 1 hour under high vacuum, triturated
under cther and the solid filtered off and cther-washed. Drying under vacuum gave the
product as a solid (1.48 g, 92%).

MS (+ve ion electrospray) miz 171 (MH", 100%).

(1 6,7-Dihydro-2H-pyruno[ 2,3« ]pyridazin-3(5H)-one

A suspension of 4-(3-hydroxypropyl)-1,2-dihydro-3,6-pyridazinedione (1.48 g,
8.7 mmol) in THF (105 ml) was held in an ultrasound bath for 5 minutes, then cooled
under argon in an icc bath. Triphenylphosphine (3.67 g, 14 mmol) was added, followed
by diisopropyl azodicarboxylate (2.76 ml, 14 mmol). After 30 minutes the solvent was
cvaporuted and the residuc kept under high vacuum overnight. Chromatography, cluting
first with 2.5% mcthanol/dichloromethane until triphenylphosphine oxide was removed
and then with 5% methanol/dichloromcthane, gave the product as an off-whitc solid
(1.049 g, 79%).
MS (+vc ion elcctrospray) miz 153 (MH”, 100%)

(2) Butyl 3-(1-{[4-(methyloxy)phenyl]methyl}-3.6-dioxo-1,2,3,6-tetrahydro-4-
pyridazinyl)propanoatc

A solution of butyl (2£)-3-[2-{[4-(mcthyloxy)phenyl]jmethyl}-6-({[4-
(methyloxy)phenyljmethyl} oxy)-3-ox0-2,3-dihydro-5-pyridazinyl]-2-propenoaie) (380
mg) in ethanol (15 ml)dioxan (5 ml) was treated with 10% PPd/C (400 mg) and stirred
under hydrogen at atmospheric pressure and room temperature for 2 hours. The catalyst
was filtered of T using kiesclguhr and the filtrate evaporated to give the product (0.43 g,
0¥%).
MS (+ve ion clectrospray) miz 361 (MH", 50%), 121 (100%).

(h) 4-(3-Hydroxypropyl)- 1-{[4-(methyloxy)phenyl]methyl }-1,2-dihydro-3,6-
pyridazinedionc
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Butyl 3-(1-{[4-(methyloxy)phenyl]methyl}-3,6-dioxo-1,2,3,6-tetrahydro4-
pyridazinyl)propanoate (0.43 g, 1.19 mmol) was dissolved in dioxan and the solution
evaporated to dryness, then redissolved in dry THF (20 ml). The solution under argon
was cooled to -30°C, treated dropwise with a IM solution of lithrum aluminium hydride
in THF (1.4 ml, 1.4 mmol), allowed to warm gradually to 0°C and stirred in an ice bath
for 30 minutes. 2M Hydrochloric acid was added until the pH was 3 and the mixture was
partitioned berween water and ethyt acctate. The aqueous was re-extracted with cthyl
acctate und the combined organic solution dricd and ¢vaporated. The resulting solid was
triturated under cthyl acctate, filtcred off, washed with ethyl acetate and dnied under
vacuum to give the product (241 mg, 70%).

MS (-+ve ion clectrospray) m/z 291 (MH®, 10%), 121 (100%).

(1) 2-{[4-(Methyloxy)phenyl]methyl} -6,7-dihydro-2 H-pyrano{2,3-c]pyridazin-3(5/)-one
A suspension of 4-(3-hydroxypropyl)-1- {[4-(methyloxy)phenyllmethyl}-1,2-
dihydro-3,6-pyriduzinedione (2.624 g, 9.1 mmol) in THF (100 ml) was held in an
ultrasound bath for 15 minutes, then cooled under argon to -10°C. Triphenylphosphine
(3.57 ¢, 13.6 mmol) was added, followcd by diisopropyl azedicurboxylate (2.68 ml, 13.6
mmol) and the mixture allowed to warm gradually to room temperaturc. After 1 hour the
solvent was evaporated. Chromatography on silica gel, eluting first with ethyl acetate to
remove byproducts and then with 10% cthanol/cthy! acctate, gave the product
contaminated with a little triphenylphosphine oxide (2.55 g).
MS {+vc ion electrospray) miz 273 (MH", 50%), 121 (100%).

(i) 6,7-Dihydro-2H-pyrano[2,3-c]pyridazin-3(54)-onc
2-{[4-(Mcthyloxy)phenyljmethyl}-6,7-dihydro-2A-pyrano[2,3-c]pyridazin-
3(5H)-onc (2.75 g, 10.1 mmol) was treated with anisole (10 ml) and TFA (100 ml) and
heated at 70°C for 24 hours. The solution was cooled and evaporated and the residue
taken up in 2.5% mcthanol/dichloromethanc. This was applicd to a silica gel column, and
then elution with this solvent mixture followed by 5% methanol/dichloromethane gave
the product (1.36 g, 88%).
MS (+ve ion electrospray) méz 153 (MH", 100%).

(k) 6,7-Dihydro-5/-pyrano|2,3-c]pyridazin-3-yl trifluoromethancsulfonate

A solution of 6,7-dihydro-2-pyrano[2,3-c]pyridazin-3(5H4)-one (152 mg, 1
mmol) in DMF (2.5 ml) under argon was ice-cooled, trcated with sodium hydride (60 mg
of a 60% dispersion in oil, 1.3 mmol) and stirred for | hour, allowing to warm to room
temperature. N-Phenyl-bis(trifluoromethanesulfonimide) (505 mg, 1.4 mmaol) was added
and stirring was continued for 2 hours. The mixture was diluted with cthyl acctate,
washcd with saturated aqueous sodium bicarbonate solution and watcr (twice), dried over
magnesium sulfatc and evaporated. Chromatography on silica gel, cluting with 40% cthyl
acetatcthexanc, gave the product as a white sohid (228myg, 80%).
MS (+ve fon clectrospray) m/z 285 (MH", 100%).
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B>

() 3-Etheayl-6,7-dihydro-5H-pyrano[2,3-¢]pyridazine

Argon was bubbled for 15 minutes through a solution of 6,7-dihydro-5H-
pyranof2,3-¢|pyridazin-3-y| trifluoromethancsulfonate (228 mg, 0.8 mmol) in 1,2-
dimethoxyethane (6.5 ml). Tetrakis(triphenylphosphine)palladium(0) (50 mg, 0.0475
mmol) was added und the solution stirred for 20 minutes under argon. The mixture was
then treated with potassium carbonate (111 mg, 0.8 mmol), water (1.9 ml) and 2,4,6-
trivinylcyclotriboroxanc: pyridine complex (180 mg, 0.75 mmol) (for a preparation of this
rcagent scc F. Kerins and D. F. O'Shea, J. Org. Chem. 2002, 67, 4968-4971). After
stirring for 2 hours at 80°C, the mixture was cooled and partitioned between
dichloromethane and saturated aqueous sodium bicarbonate solution. The layers werc
scparated and the aqueous fraction was extracted twice with 20%,
methanaolidichloromethane. The combined organic solution was dried over magnesium
sulfate, evaporated and the residue chromatographed on silica gel, eluting with ethyl
acctate to give product as a white solid (100 mg, 77%).
MS (+ve ion clectrospray) miz 163 (MH", 100%).

(m) 6,7-Dihydro-SH-pyrano(2,3-¢]pyridazine-3-cuarbaldehyde

A solution of 3-cthenyl-6,7-dihydro-5F-pyrano[2,3-¢]pyndazine (100 mg, 0.617
mmol) in dioxan (5.5 mi)/water (1.1 ml) was cooled in 1ce/water and treated with sodium
periodate (306 mg, 1,43 mmol) and a 4% aqueous solution of osmium tetroxide (0.55
ml), The mixture was allowed to warm to room temperaturc after an hour, and after a
total of 4.75 hours stirring, the solvent was cvaporated. Dioxan was added and
cvaporated, followed by dichloromethanc and the mixture bricfly held in un ultrasonic
bath. The whole mixturc was applied to a silica gel column and cluted with ethy! acetate
to give product (55 my, 54%).
MS (+vc ion clectrospray) miz 165 (MH™, 100%)

(n) Title compound

A solution of 1-[(4-amino-1-piperidinyl)methyl]-9-fluore-1,2-dihydro-4H-
pyrrolo[3,2,1-ij]quinolin-4-one {cnantiomer E1) (82 mg, 0.272 mmol) and 6,7-dihydro-
5H-pyrano[2.3-¢]pyridazine-3-carbaldehyde (50 myg, 0.305 mmol) in
chloroform/methanol (1.6 mlf 1.6 ml) was hcated with 3A molccular sicves at 65°C for 5
hours, The mixture was cooled, and treated with sodium triacetoxyborohydride (115 my,
0.544 mmol), und stirred at room temperature overnight, 1t was filtered and partitioned
between sodium bicarbonate und 20% methanol-DCM (x3). The organic phasc was dried,
cvaporated and chromatographed on silica gel, cluting with DCM/methanol/0 88
ammonia (95:5:0.5) to ufford a white foam (92 my; 75%)
MS (+ve ion clectrospray) miz 450 (MH, 20%), 226 (100%).
§H (CDCls, 400MHzZ) 1.35-1.50 (2H, m), 1.85-2.00 (2H,m), 2.00-2.15 (3H, m), 2.15-2.30
(1H, m), 2.45-2.65 (2H, m), 2.67 (1H, d), 2.80-2.90 (3H, m), 3.02 (1H, d), 3.95-4.15
{3H, m), 4.35-4.55 (4H, m), 6.62 (1H, d), 6.86 (1H, 1), 7.30 (1H, 8), 7.39 (IH, dd), 7.67
(1H, d).
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X
The frec base in DCM was converted to the dihydrochloride salt by adding an
excess of 1M hydrogen chloride in cther followed by evaporation to dryness, to givc a
pale yeltow solid (110 mg).
1-({4-((6,7-Dihydro-5H-pyrano[2.3~c]pyridazin-3-yImethylamino]-1-
piperidinyl }methyl)-9-fluoro-1,2-dihydro-44-pyrrolo[3,2,1-if]quinolin-4-one was
converted 1o the hydrochloride salt in a similar manner to procedures described herein.

Example 32 9-Fluoro-1-[((3R)-3-{|(11.3]oxathiolo[§,4-c]pyridin-6-
ylmethyl)amino|methyl}-1-pyrrolidinyl)methyl|-1,2-dihydro-4//-pyrrolo|3,2,1-
if|quinolin-4-onc Dihydrochloride

S
N =
OV 10
O« _N Z~0
F
SN

(a) 1,1-Dimcthylethyl (3R)-3-{[(tri fluoroacctyl)amino|methyl}-1-pyrrolidinccarboxylate
To a solution of |,1-dimethylethyl (3R)-3-(aminomethyl)-1-

pyvirolidinecarboxylate (2 g, 10 mmol), triethylamine (2.9 ml, 21mmol) and
dimcthylaminopyridine (0.13 g, 1 mmol) in DCM (100 ml) was added trifluoroacetic
anhydride (1.5 ml, 10.5 mmol) under argon at room tempcrature. After 2 hours the
mixture was treated with water (150 ml) and extracted with 10% methanol in DCM
(3x100ml), dried, and the solvent evaporatcd. The residue was subjected to

_ chromutography on silica gel using 0% - 20% methanol-DCM gradient to provide the
desired compound (3.12¢, 105%).

SH (CDCly, 400MHz) 1.5 (9H. s), 1.64 (2H, d), 2.04 (1H, m), 2.48 (1H, m), 3.01 (0.5H,

m), 3.10 (0.5H, m), 3.20-3.60 (4H, m), 6.50 (0.5H, bs), 6.80 (0.5H, bs).

(b) 2.2.2-Trifluoro-N-[(35)-3-pyrrolidinylmethylJacetamide hydrochloride

A solution of 1,1-dimethylethyl (3R)-3- {[(trifluoroacetyl)amino]methyl}-1-
pyrrolidinecarboxylate (3.12 ¢,10 mmol) in DCM (50 ml) was treated slowly with a 4M
solution of HCI in dioxane (23 ml). The reaction was stirred al room temperature for 3
hours. The solvent was then removed to afford a pale yellow oil (2.6 g, 112%).
8H (McOD, 400MHz) 1.77 (1H, m), 2.18 (1H, m), 2.64 (1H, m), 2.99 (1H, m), 3.30 (1H,
m), 3.70 (SH, m), 9.5 (1H, bs).

(¢) Mcthyl 2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-3-((3K)-3-
{{(trifluoroacetyl)amino]mcthyl} - 1-pyrrolidinyljpropanoate

A solution of mcthyl 2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-2-propenoate (2.4
g, 9.2 mmol), 2,2 2-trifluore-N-[(35)-3-pyrrolidinylmethyl]acetamide hydrochloride (2.4
g, 10.12 mmol) and triethylaminc (3.4 ml, 23 mmol) in DMF (30 ml) was stirred and
healed at 60°C overnight, The solvent was removed in vacua and the residue was
subjected to chromatography on silica gel using a 0%-10% mcthanol-DCM gradicent to
give a brown oil (4.2 g, 100%).
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MS (+ve ion electrospruy) miz 438 (MH+).

(d) Methyl 3-[(3R)-3-(aminomethyl)-1-pyrrolidinyl)-2-[ 7-fluoro-2-(methyloxy)-8-
quinolinyl]propanoate

Mcthyl 2-[7-fluoro-2-(mcthyloxy)-8-quinolinyl]-3-((3R)-3-
{[(rifluoroncetyl)amino]methyl}-1-pyrrolidiny])propanoate (3.4 g, 7.4 mmol) was treated
with a 7% solution of potassium carbonatc in 2:5 watcr:methanol (119 ml) for 4 hours.
The solvents were then evaporated and the residue redissolved in 20% mcthanol in DCM.
The organic phasc was dricd over magnesium sulphate and the solvent was removed
undcr reduced pressure. The residuc was subjected to chromatography on silica gel using
a gradient of 0-20% 2M ammoma-methanol in DCM 1o provide the desired compound
(2.2 g, 82%).
MS (+ve ion clectrospray) miz 362 (MH+).

(e) Methyl 3-{(3R)-3-[({[(]1,1-dimethylethyl)oxy]carbonyl}amino)methyl]- |-
pyrrolidinyl}-2-[ 7-fluoro-2-(methyloxy)-8-quinolinyl]propanoate

A solution of methyl 3-[(3R)-3-(aminomethyl)-1-pyrrolidinyl]-2-[ 7-fluoro-2-
(méthyloxy)-8-quinolinyllpropanoate (2.2 g, 6.1 mmol) and tricthylaminc (0.86 ml, 6.1
mmal) in DCM (30 mi) was treated with a solution of di-tent-butyl dicarbonate (1.3 g, 6.1
mmol) in DCM at 0°C. After stimming the mixture 2t room temperature for 1 hour, water
{50 m!) was added and the aqueous fraction was extracted with 20% methanol in DCM
(3x200 ml). The organic phase wus dricd and the solvent was evaporated. The residue
was subjected to chromatography on silica gel using a 0-10% methanol-DCM gradient
1o provide the desired compound (2.56 g, 87%).
MS (+ve ion electrospray) miz 462 (MH+).

(f) 1,1-Dimethylcthyl [((3R)-1-{2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-3-
hydroxypropyl } -3-pyrrolidinyl)mcthy!]carbamate

A solution of methyl 3-{(3R)-3-[({[(1,1-dimethylethylJoxy]curbonyl }amino)
methyl}-1-pyrrolidinyl}-2-[7-Mluoro-2-(methyloxy)-8-quinolinyl|propanoate (2.56 g,
5.53 mol) in dry tetrahydrofuran (60 ml) at -78°C under argon was treated with a solution
of lithium aluminium hydride in tetrahydrofuran (1 M, 7.2 ml, 7.2 mmol) and then slowly
allowed to warm to room temperature, After 0.5 hour, water (0.5 ml) was added followed
by aqucous sodium hydroxide solution (2 M, 0.9 ml) and water (1 mi). The mixture was
stirred at ambient temperature for 1 hour. It was filtered und evaporated, and the residue
was subjected to chromatogruphy on silica gel using a 0-20% methanol-DCM gradicnt to
provide the desired compound (1.88 g, 78%).
MS (+ve ion clectrospray) miz 434 (MH).

(2) 1.1-Dimethylcthyl ({(3R)-1-[(9-fluoro-4-o0x0-1,2-dihydro-4H-pyrrolo[3.2,1-
iflquinolin-1-yl)mcthyl]-3-pyrrolidinyl }methyl}carbamate
A solution of 1,1-dimethylethyl [((3K)-1-{2-[7-fluoro-2-(mcihyloxy)-§-
quinolinyl]-3-hydroxypropyl}-3-pyrrolidiny))methyl]carbamate (1.88 g, 4 4 mmol) in
chloroform (20 ml) was treated with diisopropylethylaming (1.2 ml, 7.04 mmo!) and
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methanesulphony! chloride (0.45 ml, 5.5 mmol) at 0°C under argon. The mixture was
stirred at 0°C for 0.5 hour, warmed to rt and stirred for | hour then heated at 45°C
overnight, and allowed to cool to room temperature. The mixture was diluted with DCM
and washed with sodium bicarbonate solution. The aqueous wus cxiracted with 10%
mcthanol in DCM (3 x 80 ml). The organic phase was dried and the solvent evaporated.
The residue was subjected Lo chromatography on silica gel using a 0-10% mcthanol-
DCM gradient to provide the desired compound (1.47 g, 84%).

MS (+ve ion ¢lectrospray) mz 402 (MH+).

(h) 1-{[(3R)-3-(Aminomcthy])-1-pyrrolidinyl]methyl} -9-fluoro-1,2-dihydro-4H-
pyrrolo[3.2,1-ij lquinolin-4-one

1,1-Dimethylethyl ({(3R)-1-[(9-luoro-4-0x0-1,2-dihydro-4H-pyrrolo[3,2,1-
iflquinolin-1-ylymethyl]-3-pyrrolidinyl} methyl)carbamate (1.47 ¢, 3.7 mmol) was
dissolved in dichloromethane (15 ml) and trifluoroacetic acid (15 ml) and stirred a1 room
temperature for 30 minutes, then cvaporated to dryncss. The residue was redissolved in
mcthanol and stirred with excess Amberlyst® A2] ion-exchange resin (Aldnich: a weakly
basic, macroreticular resin with alkvl amine functionality) for 1 hour and then filtered.
The solvent was removed under reduced pressure and the residue was subjected 1o
chromaiography on silica gel using a 0-20% 2M ammonia in methanol-DCM gradient to
provide the desired compound (0.75 g, 68%)
MS (+ve ion clectrospray) m/z 302 (MH+),

(1) Title compound

A solution of 1-{[(3R)-3-(aminomecthyl)-1-pyrrolidiny]Jmethyl }-9-fluoro-i ,2-
dihydro-4H-pyrrolo[3.2,1-iflquinolin-4-one (100 mg) and [1,3Joxathiolo[5,4-c]pyridine-
f-carbaldehydce (for a synthesis, sce W0O2004058144, Example 61) (55 mg) in methanol
(4 ml) and chloroform (4 mi) was stirred at room temperature for 2 hours. Sodium
triacetoxyborohydride (210 mg) was added and the reaction was surred at room
temperature. The solvent was cvaporated and the residuc was subjected to
chromatography on silica gel using a (0-20% methanol-DCM gradient 1o provide the
desired compound (137 mg) 4s an acctate salt.
MS {+ve ion clectrospray) miz 453 (MH+).
8H (CDCly, 400MHz) 1.53 (1H, m), 2.00 (2H, m), 2.30-3.00 (8H, m), 3.80-4.10 (3H, m),
4.50 (2H, m), 4.88 (2H, bs), 5.75 (2H, 8). 6.61 (1H, d), 6.86 (1H, 1), 7.19 (1H, 5), 7.38
(tH, m), 7.66 (1H, d), 8.03 (14, d).

The acetate salt in DCM, was converted to the dihydrochloride salt by adding an
excess of 4M hydrogen chloride in dioxan, followed by evaporation to dryness, and
trituration with cther 10 give a solid.

Example 33 1-{{(3R)-3-({](7-Chloro-3-oxo-34-dihydro-2H-pyrido| 3,2-6}[1,4] oxazin-
6-vhmethvl)amino}methyh-1-pyrrolidinyl|methyl}-9-fluoro-1,2-dihydro-4/1-
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S)

pyrrole|3,2,1-i]quinolin-4-one Dihydrochloride

“O"XIT

‘This was prepared from 1-{[(3R)-3{(aminomethyl)- 1-pyrrolidinyl]methyl}-9-
fluoro-1,2- dlhydro-ll.’!-pyrrolo[?),l1 -iflquinolin-4-onc (50 mg) and 7-chloro-3-o0xo0-3,4-
dihydro-2H-pyrido[3,2-b][ 1,4]oxazine-6-carboxaldehyde (for i synthesis, sec
W02003064421 Example 15(c)) (35.2 mg) by the general method of Example 32(1). The
product was chromatographed on silica gel using a 0-15% methanol-DCM gradient to
provide the desired compound (66 mg) as an acetate sall.

MS (+ve ion clectrospray) méz 498 (MH+).

8H (CDCl;, 100MHz) 1.55 (1H, m), 2.00 (ZH, m), 2.30-3.00 (8§H. m), 4.00 (3H, m), 4.50
(2H, m). 4.6 (2H, ), 5.79 (2H, bs), 6.62 (1H, d), 6.85 (I1H, m), 7.23 (1H, s), 7.38 (1H,
m), 7.66 (1H. m).

The acetate sali in DCM, was converted to the dihydrochloride salt by adding an
excess of 4M hydrogen chloride in dioxan, followed by ¢vaporation 10 dryness, and
trituration with cther to give a solid.

Example 34 9-Fluoro-1-{[(3R)-3-({[(3-0x0-3,4-dihydro-2H-pyrido(3,2-b]( | ,4|thiazin-
6-y)methyllamino}methyl)-1-pyrrolidinyljmethyl}-1,2-dihydro-4H-pyrrolo(3,2,1-
ijlquinolin-4-one Dihydrochloride

oAl

This was preparcd from 1-{[(3R)-3-(aminomethyl)-1-pyrrolidinylJmethyl}-9-
fluore-1,2-dihydro-4 H-pyrrolo[3.2,1-/]quinolin-4-one (100 mg) and 3-ox0-3,4-dihydro-
2H-pyrido[3.2-5][1,4]thiazine-6-carboxaldehyde (for u synthesis, see WO 2004058 144A2
Example 7(d)) (64.5 mg) by the gencrul method of Example 32(i). The product was
chromatographed on silica gel using a 0-20% methanol-DCM gradient to provide the
desired compound (127 mg) as un acctate salt.

MS (+ve ion electrospray) miz 480 (MH+).

8H (CDCl;, 400MEz) 1.53 (1H, m), 2.00 (2H, m), 2.30-3.00 (8H, m), 3.15 (1H. bs), 3.86
(2H, ), 4.00 (11, m), 4.49 (2H, m), 6.63 (1H, m), 6.87 (1H, m}, 6.97 (1H, d), 7.39 (1H,
m), 7.59 (1H, d), 7.67 (1H, d).

The acetate salt in DCM, was converted to the dihydrochloride salt by adding an
excess of 4M hydrogen chloride in dioxan, followed by cvaporation to dryncss, and
trituration with ether to give a solid.
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Example 35 9-Fluoro-1-{1(3R)-3-({|(3-0x0-3,4-dihydro-2 H-pyrido|3,2-b]|1,4) oxazin-
6-yl)methyllJamino}methyl)-1-pyrrolidinytjmethyi}-1,2-dihydro-4H-pyrrolo|3,2,1-
ijlquinolin-4-ene Dihydrochloride

Moo
O LT
N SN Z O
| F
==

This was prepared from 1-{[(3R)-3-(aminomcthyl)-1-pyrrolidinylJmethyl}-9-
fluoro-1.2-dihydro-4H-pyrrolo[3,2,1-i/]quinolin-4-onc (30 myg) and 3-oxo-3,4-dihydro-
2H-pyrido[3.2-b][ | ,4)oxazine-6-carboxaldehyde (for a synthesis, see W0O2004038144
Example 1) (30 mg) by the gencral method of Example 32¢i). The product was
chromatographed on silica gel using a4 0-20% methanol-DCM gradient to provide the
desired compound (63 mg) as an acetate salt.
MS (+ve ion electrospray) miz 464 (MH+).

The acctate salt in DCM, was converted to the dihydrochloride salt by adding an
excess of 4M hydrogen chloride in dioxan, followed by evaporation to dryness, and
trituration with cther to give a solid.

Example 36 1-[((3R)-3-{[(2,3-Dihydro[1,4]dioxino[2,3-¢|pyridin-7-
ylmethy¥Damino|methyl}-1-pyrrolidinv)methyl]-9-fluoro-1,2-dihydro-4H-
pyrrolofd,2,l-iflquinolin-4-one Dihydrochloride

o T

This was prepared from 1-{[(3R)-3-(aminomethyl)- 1 -pyrrolidinyl]methyl}-9-
fluoro-1,2-dihydro- 4H-pyrnolo[3,2,] -if]guinolin-4-onc (100 mg) and 2,3-
dihydro[ 1.4]dioxino[2 3-c]pyndine-7-carbaldchyde (for a synthesis, see WO2003087098
Examplc 20(¢)) (54.8 mg) by the gencral method of Example 32(i). The product was
chromatographed on silica gel using a 0-20% methunol-DCM gradicnt to provide the
desircd compound (140 mg) as an acetate salt.
MS (+ve ion clectrospray) m/z 451 (M),

The acetatc salt in DCM, was converied to the dihydrochloride salt by adding an
excess of 4M hydrogen chloride in dioxan, followed by evaporation to dryness, and
trituration with ether to give a solid.
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Example 37 9-Fluoro-1-[(3-{[({1,3] oxathiolo|5,4-c]pyridin-6-
yvimethyl)amino|methyl}-1-pyrrolidinyl)methyl}-1,2-dihydro-d H-pyrrolo|3,2,1-
fflquinolin-4-one Dihydrochloride

e

This was preparcd from 1-{[3-(aminomethyl)- [ -pyrrolidinyl]methy! }-9-fluoro-
2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one (prepared from 1,1-dimethylethyl 3-

(aminomethyl)-1-pyrrolidinecarboxylate by the general method described for the (R)-
enuntiomer in Example 32) (100 mg) and [1,3]oxathiolo[5,4-¢]pyridinc-6-carbaldchyde
(for a synthesis, sce WO2004058144, Example 61) (55 mg) by the general method of
Txample 32(i). The product was chromatographed on silica gel using a 0-20% methanol-
DCM gradient o provide the desired compound (110 mg) s an acetate salt.
MS (+ve ion clectrospray) méz 453 (MH+).

The acetate salt in DCM, was converted to the dihydrochloride salt by adding an
cxcess of 4M hydrogen chloride in dioxan, followed by cvaporation to dryness, and
trituration with ether to give u solid.

Example 38A 1-{[3-({|(7-Chloro-3-0x0-3,4-dihydro-2H-pyrido[3,2-5][1,4]oxazin-6-
yl)methyl|amino}methyl)-1-pyrrolidinyl|methyl}-9-luoro-1,2-dihydro-4 H-
pyrroto|3,2,1-j]quinolin-4-one Dihydrochloride

n N
N X Cl 0
| F

This was prepared from |- {[3-(aminomethyl)-1-pyrrotidinyl)methyl } -9-fluoro-
1, 2-dihydro-4 H-pyrrolo[3.2,1-i/]quinolin-4-one (100 mg) and 7-chloro-3-0x0-3,4-
dihydro-2H-pyndo[3,2-5][1,4]oxazine-6-curboxaldehyde (for 1 synthesis, see
WQ200306442 | Example 15(c)) (58 mg) by the general method of Example 32(i). The
product was chromatographed on silica gel using a 0-20% methanol-DCM gradient to
provide the desired compound (105 mg) as an acctate salt,
MS (+v¢ ion electrospray) miz 498 (MH+).

The acctate salt in DCM, was converted to the dihydrochloride salt by adding an
excess of 4M hydroygen chloride in dioxan, followed by cvaporation to dryness, and
trituration with ether to give a solid.
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Example 388 1-{[3-({[(7-Chlora-3-oxo-3,4-dihydro-2H-pyrido[3,2-5]| 1,4 0xazin-6-
yhmethyllamino} methyi)-1-pyrrolidinyllmethyi}-%-fluore-1,2-dihydro-4 H-
pyrrelo[3,2,1-i]quinalin-4-one Isomers 1, 2, 3 and 4, Wydrochloride

1-{[3-({[(7-Chlaro-3-oxo-3,4-dthydra-2F-pyrido[ 3,2-5][ 1 4 |oxazin-0-
vlimethyl]Jamine  methyl)- 1-pyrolidinyl Jmethyl} -9-fluoro- 1 2-dihydro-4#4-pyrrolo[3,2,1-
Iflquinolin-d-one dihvdrochloride {40 myg) was sulyjcoted to preparative chical hple
purification on & Sum Chiralpak AD-H column eluting with 80,20:0.1
acetonitrile:methanolisopropylumine affording lsomer 1 (6.0 mg), lsomer 2 {10.0 mg),
lsomer 3 (9.0 ma) and lsomer 4 {9.2 mg), all with =99.5% purity. These frec bases were
then converted to the hydrochioride salts,

Examnple 39 1-|{4-{[{3-Oxo-3.4-dihydro-2 H-pyrido| 3,2-5]11 4] thiazin-6-
yhmethyl|amino}-1-piperidinyNmethyli-1,2-dihydro-4 H-pyrrolo|3,2,1-fl quinolin-4-
one Hydrochloride
o)
HN'JI\?

=

w

() (2E¥-N-(2-Bromophenyi)-3-pheny!-2-propenamide

To a solution of 2-bromoaniline (22.27 g, .13 mol) and potussium carbonate
(26.8y, 0.13 mol) 1n accrone (50 mly and water (65 ml) at §°C was udded cinnamoyl
chlovide (21.57 g, 0.13 mol) portionwise over 13 minutes. Another |30 ml of bath
acetone and water wus then added to facilitule sticring. The teaction was stirred for 2
hours at 0°C before being added to ice water (400 ml). The resultant selid was filtered,
wushed with water (500 mi} and dricd (8 vacurs, The resultant solid was teitarated with
ot hexane and dricd i vaewo to provide the desired compound us & white solid (29.50 g,
75%4),
MS (ES+) miz 303 (MHT, - 100%).

{b) &-Bromo-2(] H)-qu[nnlinbn(-:

" To a suspension of {2E)-N-(2-bromophenyl)-3-pheny)-2-propenamide (22.9 g,
76.0 mol) in chlorobenzene (100 ml} under an argon atrmosphere at voom temperature was
addad atuminium tricklaride (60.78 g, 133.34 mmal). The reaction was heated [or 2 hours
ar 125°C after which time the reaction mixture was coeled to S0°C belore being carcfully
added w iea water (3 1), The resullant selid was hiltered und then washed with water (300
ml), then mturated with hot ethanol, filtered and dried fn vacun to provide the desired
compound as a white solid {7.39 g, 75%).
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MS (ES+) m/z 225 (MH™, 100%),

(¢) 8-Bromo-2-(methyloxy)quinoline

To a suspension of 8-bromo-2(1 H)-quinolinone (2.76 g, 12.32 mmol) in N N-
dimethylformamide (40 ml) under an argon atmosphere at 0°C was added potassium
carbonate (3.4 g, 24.63 mmol), The reaction was then stirred for 15 minutes before
methyl iodide (0.91 ml, 14.78 mmol) was added. The reaction was allowed to warm to
room temperature und then stirred for 3 hours. The reaction mixture was then evaporated
and the residue treated with dichloromethane and water. The aqucous fraction was rc-
extracted with dichloromethane. The combined organice fractions were then dried
(MgSQO.), the solvent was removed undcer reduced pressure and then the residuc was
subjected to chromatography on silica gel using a methanoi-dichloromethanc gradient.
This provided the desired compound as a yellow sohid (2.16 g, 74%).
MS (ES+) miéz 239 (MH™, 100%).

(d) [2-(Mcthyloxy)-8-quinoliny!]boronic acid

According to the litcrature procedure (Li, W.; Nelson, D.; Jensen, M_; Hocrmer,
R.: Cai, D; Larsen, R.; Reider, P J. Org. Chem. (2002), 67(15), 5394) a solution of 8-
broma-2-(mcethyloxy)quineline (1.95 g, 8.19 mmol) and triisopropylborate (2.30 ml, 9.83
mmol) in toluene (20 ml) and Letrahydrofuran (5 ml) under an argon atmosphere was
cooled to -78°C. A solution of n-butyl lithium (2.5M in hexancs, 3.9 ml, 9.83 mmol) was
then udded dropwise over 20 minutes. The rcaction was stirred at -78°C for 2 hours and
then warmed to -20°C. The reaction was then quenched with 2M HC! solution (10ml) and
trcated with dichloromethane. The aqucous fraction was re-extracted with
dichloromcthane. The combined organic fractions werc then dried (MgS0O4) und the
solvent removed under reduced pressure. The residuc was triturated with hexanc 1o give
the desired compound as a yellow solid (453 mg, 40%).
MS (ES+) m/z 204 (MHT, 100%).

(c) Mcthyl 2-[2-(Mcthyloxy)-8-quinolinyl]-2-propenoate

To 4 solution of methyl 2-bromao-2-propenoate (452 mg, 2.74 mmol) (for a
synthesis sec Rachon, J.; Goedken, V.; Walborsky, H. J. Org. Chem. (1989), 54(5), 1006)
in degassed teteuhydrofuran (10 ml) under an argon atmosphere was added [2-
(mcthyloxy)-B-quinolinyllboronic acid (506 mg, 2.49 mmol), bis(tri-r-
butylphosphinc)palladium (0) (23 mg, 0.05 mmol),
bis(dibenzylideneacctone)palladium(0) (23 mg, 0.025 mmel) and potassium fluoride (477
mg, 8.217 mmol). The reaction was heated at 70°C for 24 hours and then treated with
watcr and dichloromethanc. The aqueous fraction was re-cxtracted with dichloromethanc,
The combined organic fractions were then dried (MgSOa4) and the solvent removed under
reduccd pressure. The residue was subjected to chromatography on silica gel using a
ethyl ucetatc-hexune gradient. This provided the desired compound as a yellow solid (381
mg, 63%).
MS (ES+) m/z 244 (MHT, 100%), 212 (80%).

-8R0 -

q |



WO 2007081597 PCT/US2006/060023

(N Methyl 3-[4-({[(1,1-Dimethylcthyl)oxy]carbonyl}amino)- 1 -piperidinyl]-2-[2-
(methyloxy)-8-quinolinyl]propanoate

To a solution of methyl 2-[2-(mcthyloxy)-8-quinolinyl])-2-propenoate (381 mg,
1.57 mmol) in ¥, V'-dimethylformamide (5 ml) and tetrumcthylguanidine (0.05 ml) was
added 1,1-dimethylethyl 4-piperidinylcarbamate (345 mg, 1.73 mmol). The reaction
mixture was stirred for 12 hour a1 60°C after which time the solvent was removed under
reduced pressure. The residue was subjected to chromatography on silica gel using a
methanol-dichloromethanc gradient, This provided the desired compound us a yellow
solid (546 mg, 79%).
MS (ES+) miz 444 (MH*, 100%).

(@) 1,1-Dimethylethyl (1-{3-hydroxy-2-[2-(methyloxy)-8-quinolinyl]propyl}-4-
piperidinyl)carbamate

To a solution of methyl 3-[4-({[(1.1-dimethylethyl)oxy]carbonyl}umino)-1-
piperidinyl]-2-[2-(mcthyloxy)-8-quinolinyl]propanoate (540 mg, 1.23 mmol) in
teirahydrofuran (20 ml} at -78°C was added lithium eluminium hydrde (1M in
tetruhydrofuran, 1.50 ml, 1.48 mmol). The rcaction was then stirred at -78°C for 0.5
hours before water (0.2 ml) and then 2M NaOH solution (0.4 ml) was added and the
mixture warmed to 25°C. The mixture was then filtered, dricd (MgS0O.) and the solvent
was removed under reduced pressure, The residue was subjected to chromatography on
silica gel using a methanol-dichloromethane gradicnt. This provided the desired
compound as a white solid (370mg, 72%).
MS (ES+) miz 416 (MH™, 100%).

(k) 1,1-Dimcthylethyl {1-[(4-0x0-1,2-dihydro-4H-pyrrolo(3,2,1-i]quinolin- I-yl)mcthyl]-
d-piperidinyl } carbamate

To a solution of 1,1-dimethylethyl (1-{3-hydroxy-2-{2-(mecthyloxy)-§-
quinolinyljpropyl }-4-piperidinyl)carbamate (370 mg, 0.892 mmol) in chloroform (20 ml)
at 0°C was added diisopropylethylamine (0.33 ml, 1.96 mmol) and mcthancsulfonic
anhydride (0.186 g, 1.07 mmol). The reaction was then heated at 70°C for 5 hours and
then treated with dichloromethane and water. The uqueous phase was cxtracted twice
with dichloromethanc and the combined organic phuscs were dried (Mg80.,) and the
solvent was removed under reduced pressure. The residue was subjeeted to
chromatography on silica gel using a mcthanol-dichloromethane gradient to provide the
desired compound (0.276 g, 81%).
MS (ES+) miz 384 (MH™, 10%), 284 (100%).

(i) 1-[(4-Amino- 1 -pipendinymethyl]-1,2-dihydro-4H-pyrrolo[ 3,2, 1-if]quinalin-4-one
dihydrochloride

A solution of 1,1-dimethylethy! {1-[(d-0xa-1,2-dihydro-4 H-pyrrolo[3,2,1-
iflquinolin- L -yl)methyl]-4-piperidinyl} carbamate (276 mg, 0.721 mmol) in chloroform (5
ml) and MeOH (5 ml) was treated with 4M FICL in dioxane (10 ml) and stiered at room
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temperaturc for 2 hours. The reaction mixturc was evaporated to provide the desired
compound (0.283 g, 110%) as the slightly impurc dihydrochloride salt which was uscd
without further purification.

MS (ES+) m/z 306 (M +Na, 10%), 284 (MH+, 100%).

(j) Tiile compound

To a solution of the dihydrochloride selt of 1-[(4-amino-1-piperidinylymethyl]-
| .2-dihydro-4H-pyrrolo[3.2,1-¢]quinolin-4-one (32 mg, 0.089mmol) in methanol (0.1 ml)
and dichloromethanc (1 ml) was added tricthylaminc (24 ul, 0.178 mmol} and 3-0x0-3,4-
dihydra-2H-pyridol3,2-4](1,4]thiazinc-6-carboxaldehyde (for a synthesis, see
WQ2003087098, Example 301(d)) (17 mg, 0.089 mmol). This mixture was stured for 1
hour at room tempcrature before sodium triacetoxyborohydnide (57mg, 0.178mmol) was
added und the reaction stirred for a further 1 hour, The solvent was removed under
reduced pressure. The residue was subjected 1o chromatography on silica gel using a
methanol-dichloromethane gradicnt. This provided the title compound as a ycllow solid
{39 mg, 95%).
MS (ES+) me/z 462 (MHT, 100%).
8H (CDCl3, 400MHz) 1.66-1.75 (2H, m), 2.03-2,22 (3H, m), 2.55 (1H, dd), 2.79 (1H.dd),
2.81-2.89 (1H, m), 2.96-3.11 (3H, m), 3.47 (2H, s), 3.84-3.89 (1H, m), 3.91 (2H, 5), 4.28
(1H, dd), 4.50 (1H, dd), 6.69 (1H, d), 7.01 (1H, d), 7.16 (1H. 1), 7.41 (2H, d,), 7.50 (1H,
brs). 7.60 (1H, d), 7.72 (1H, d).

This matenial was converted to the hydrochloride by dissolving in
dichloromethane/methanol and adding | equivalent of 1M HCl/diethy! ether then
evaporating to dryness.

Example 40 1-({4-[(2,3-Dihydro|1,4]dioxino(2,3-¢]pyridin-7-yimethyl)amino]-1-
piperidinyl}methyl)-1,2-dihydro-4/-pyrrolo|3,2,1-i]quinolin-4-one Hydrochloride

Y

— e

s

N
HH
N,

O, N
N

The title compound was synthesised from the dihydrochloride salt of 1-[(4-amino-
1-piperidinyl)methyl]-1,2-dihydro-4H-pyrrolo[3,2,1-{]quinolin-4-onc (58 mg, 0.163
mmol) and 2,3-dihydro[1,4]dioxino(2,3-c[pyridine-7-carboxaldehyde (24 mg, 0.148
mmol) (for a synthesis, scc W02004058144, Example 2(c})) by the general method of
Example 39(j), o give the desircd compound (69 mg, 98% vield).

MS (ES+) m/z 433 (MHY, 100%), 284 (30%)

_R2.
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81 (CDCl;, 400MHz) 1.64-1.75 (2H, m), 2.02-2.i8 (3H, m), 2.56 (1H, dd}, 2.73 (1H, q
dd), 2.78-2.84 (1H, m), 2.96-3.11 (4H, m), 3.85-3.95 (1 H, m), 4.02 (2H, s), 4.25-4.35
(411, m), 4.47-4.53 (1H, m), 6.68 (1H, d), 6.94 (1H, 8), 7.16 (1H, 1), 7.41-7.44 (2H, m),
7.97 (1H, d), 8.10 (1H, s)

This material was converted to the hydrochloride sult by dissolving in
dichloromethane/methanol and adding 1 cquivalent of 1M HCl/diethy! cther then
evaporating to dryness.

Example 41 1-({4-[(|1,3|Oxathiolo[$,4-¢|pyTidin-6-ylmethyl)amino{-1-
piperidinyl}methyl)-1,2-dihydro-4H-pyrrolo[3,2,1-ilquinolin-4-one Hydrochloride
[

&
o

= (9

x

N

o, N

\

The titlc compound was synthesiscd from the dihydrochloride salt of 1-[(4-amino-
I-piperidinyl)methyl])-1,2-dihydro-4H-pyrrolo{3,2, 1-if]quinolin-4-one and
[1,3]oxathiolo[5,4-c]pyridine-6-carbaldehydc (for a synthesis, scc W02004058144,
Exampie 61) uccording to the general method of Example 39()), in 76% yield.

MS (ES+) myz 435 (MH™, 100%), 284 (40%)

5H (CDCls, 400MHz) 1.64-1.73 (2H, m), 2.00-2.03 (2H, m), 2.11-2.21 (2H, m), 2.55
(1H, dd), 2.70-2.82 (2H, m), 2.96-3.11 (2H, m), 3.85-3.89 (1H, m), 4.00 (2H, s5), 4.29
(1H, dd), 4.52 {1H, dd), 5.76 (2H, s}, 6.69 (1H, d), 7.16 (1H, 1), 7.29 (1H, 5), 7.41-7.43
(2H, m), 7.71 {1H, d). 8.00 (1H, s)

This matcrial was converted to the hydrochloride by dissolving in
dichloromethanc/methanol and adding 1 cquivalent of 1M HCl/dicthyl ether then
evaporating to dryness.

Example 42 1-[(4-{[(7-Chloro-3-0x0-3 4-dihydro-2/-pyrido|3,2-b][1,4] 0xazin-6-
vl)methyljamino}-1-piperidinyl)methyl|-1,2-dihydro-4H-pyrroloe|3,2,1-i]quinolin-4-
one Hydrochloride
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O
HN'Q
N=— 4]

The title compound was synthesised from the dihydrochloride salt of [-[(4-amino-
L-piperidiny|}methyl]-1,2-dihydro-4+-pyreolo[3,2,1-i]quinolin-4-on¢ and 7-chioro-3-
oxo-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]oxazine-6-carboxaldchyde (for a synthcsis, see
W02003004421, Examplc 15(c)) by the gencral method of Example 39(j), in 96% yicld.
MS (ES+) m/z 479 (MH¥, 100%)

SH (CDCls, 400MH2) 1.88-2.27 (5H, m). 2.57 (IH, dd), 2.78 (1H, dd), 3.01-3.14 (4H,
m), 3.83-3.92 (1H, m), 4.19 (2H, s), 4.30 (1H, dd), 4.51 (IH, dd), 4.59 (2H, 5), 6.67 (1H,
d), 7.16 (1H, 1), 7.24 (1H, s), 7.40-7.43 (2H, m), 7.71 (1H, d)

This marcrial was converted 1o the hydrochioride by dissolving in
dichloromethane/methanol and adding 1 cquivalent of 1M HCl/diethyl ¢ther then
evaporating to dryncss.

Example 43 1-({4-[(3,4-Dihydro-2H-pyvrano|2,3-c]pyridin-6-ylmethyl)amino|-L-
piperidinyl}methyl)-1,2-dihydro-4H-pyrrolo|3,2,1-if|quinolin-4-one Hydrochloride

The title compound was synthesised from the dihydrochloride salt of 1-[(4-aming-
LI-piperidinyDmethyl]-1,2-dihydro-4H-pyrrolof3,2,1-iJquinolin-d-one and 3.4-dihydro-
2H-pyrano[2,3-c]pyridine-6-carbaldehyde (for a synthesis, sce W02004058144, Examplc
126{c)) according to the general method of Example 39()), in 100% yicld.

MS (T.S+) m/z 431 (M, 100%)

8H (CDCl;, 400MHz) 1.85-1.88 (2H, m), 1.90-2.21 (4H, m), 2.55 (1H, dd), 2.72 (1T, d),
2.80 (2H, 1), 2.94-3.15 (5H, m), 3.84-3.87 (1M, m), 4.02-4.29 (5H, m), 4.46 (1H, dd),
6.67 (LH. d). 7.16 (1K, t), 7.32 (1H, s), 7.41-7.44 (2H, m}, 7.72 (1H, d), 8.06 (1H, s)

This material was converted 10 the hydrochloride by dissolving in
dichloromethanc/methanol and adding 1 equivalent of 1M HCl/dicthyl cther then
evaporating to dryncss.
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Example 44 1-|(3-{[(2,3-Dihydro|l,4]dioxino|2,3-c]pyridin-7-
ylmethyl)amino|methyl}-1-pyrrolidinyl)methyl}-9-fluoro-1,2-dihydro-4H-
pyrrole|3,2,1-{]quinolin-4-one Dihydrochloride

Q
N =
O 10
Os N Z~0
F
[

This was prepared from 1-{[3-(aminomethyl}-1-pyrrolidinyllmethyl }-9-[luoro-
1.2-dihydro-4/-pyrrolo[3.2.1-if]quinolin-4-one and 2,3-dihydro[1,4]dioxino[2,3-
¢)pyridine-7-carbaldehyde (for a synthesis, scc W0O2003087098 Example 20{¢)) by the
general method of Example 36.

Example 45 1-({4-1(6,7-Dihydro|1,4|oxathiino[2,3-¢|pyridazin-3-ytmethyl)amino]-1-
piperidinyl}methy1)-9-fluoro-1-hydroxy-1,2-dihydro-4Hf-pyrrolo|3,2,1-ij]quinolin-4-
one Enantiomer E2 Dihvdrochloride

HO
'\O\
O N S
N ~
=
. SN o

This was prepared fram |-[(4-amino-1-piperidinyl)mcthyl]-9-fluoro-1-hydroxy-
1.2-dihydro-4 H-pyrrolo[3.2,1-if]quinolin-4-one enantiomer E2 and 6,7-
dihydro[1,4]oxathiino{2,3-¢]pyridazinc-3-carbuldehyde by the general method of
Example 29.

Example 46 9-Fluoro-1-{[3-({[(3-0x0-3,4-dihydro-2 H-pyrido|3,2-b][1,4] thiazin-6-
yhmethyllamino}methyl)-1-pyrrolidinyljmethyl}-1,2-dihydro-4/£-pyrrolo|3,2,1-
ifljquinolin-4-one Dihvdrochloride

H
N. _N. O
N ~
“O/\H’\(IT
Os~_ N /s
F
™

This was prepared from |- {[3-(aminomethyl)-1-pyrrolidinyl]methyl}-9-fluoro-
L.2-dihydro-44-pyrrolo]3,2.1-4]quinolin-4-onc and 3-0x0-3 4-dihydro-2H-pyrido[3,2-
b][1,4)thiazine-6-carbaldehyde (for a synthesis, see WO2004058144A2 Example 7(d))
by the gencral method of Example 34.
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Example 47 1-({4-1(6,7-Dihvdro|1,4|dioxino[2,3-c]pyridazin-3-ylmethyl)amino|-1-
piperidinyl}methyl)-4-0x0-1,2-dihydro-4 H-pyrrolo|3,2,1-ij|quinoline-9-carbonitrile

(Enantiomer E1) hydrochloride
O
ﬂj
NO_N \p? 0

N~N
o) N

N I

{a) Mcthyl 2-[7-bromo-2-(mcthyloxy)-8-quinolinyl)-3-[4-({[(1,1-
dimethylethylJoxy]carbonyl}amino)- I -piperidinyl]propanoatc

A solution of methy! 2-[7-bromo-2-(methyloxy)-&-quinolinyl]-2-propenoate
(12.4g, 38.5 mmol), 1,1-dimethylethyl 4-piperidinylcarbamate (8.5g, 42.3 mmol} and
1.1.3,3, tetramcthylguanidine (10 drops) in dry DMF (120 mL) was heated at 70°C for 3
days. Morc 1,1-dimethylethyl 4-piperidinylcarbamate (1.5g) was added and the mixture
heated ut 100°C for a further day. The mixture was cvaporated and the residue
chromatographed on silica eluting with 2% methanol in dichloromethane affording a pale
yellow solid (17.1g, 85%).
MS (+ve ion clectrospray) m/z 523 (MH+),

(b) 1,1-Dimethylcthyl (1-{2-[7-bromo-2-(methyloxy)-8-quinolinyl]-3-hydroxypropyl}-4-
piperidinyljcarbamate

A solution of mcthyl 2-[7-bromo-2-(methyloxy)-¥-quinolinyl]-3-[4-({[(1,1-
dimethylethyloxy]carbonyl}amino)-1-piperidinyl]propancate (17g, 32.5 mmol) in THF
{300 mL) at -78 °C under argon was treated with a solution of lithium aluminium hydride
in THF (1M, 39 ml., 39 mmol). The reaction was stirred at -7% °C for 1 hour then allowed
to stir ai room temperature for 2 hours. Water (18 mIL) was added followed by aqucous
sodium hydroxide solution (2M, 40 mL) and more water (20 mL). Filtration and
cvaporation afforded a sohd. This was chromatographed eluting with 0-20% methanol in
dichloromethane affording a yellow solid (9.9g, 61%).
MS (+vc 1on electrospray) m/z 495 (MH+),

(c) 1,1-Dimethylethyl {1-[(9-bromo-4-0x0-1,2-dihydro-4H-pyrrolo[3,2, I-ijJquinolin-1-
yhymeihyl]-4-piperidinyl} carbamate

A solution of 1,1-dimethylethyl (1-{2-[7-bromo-2-(m¢ihyloxy)-&-quinolinyl]-3-
hydroxypropyl}-4-pipendinyl)carbamate (9.9g, 20 mmol), methancsulphonic anhydride
(4.2g. 24 mmol) and diisopropylethylamine (7.7 ml., 44 mmol) in chloraform (260 mL.)
was heated at 60 °C (oil bath 1cmperature) for | hour, then heated to reflux for 1.5 hours.
The mixture was evaporated and the residue chromatographed eluting with 0-30%
mcthanol in cthyl acetate affording a white solid (4.7g, 51%).
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MS (+ve ion elcctrospray) miz 463 (MH+). 9 7

(d) L.1-Dimethylethyl {1-[(9-cyuno-4-oxo-1.2-dihydro-4H-pyrrolo[3,2,1-ij}quinolin-1-
yhmethyl)-4-piperidinyl} carbamate

A mixture of 1,1-dimethylethyl {1-[(9-bromo-4-0x0-1,2-dihydro-4H-
pyrrolo[3,2, I-ij]quinolin-1-vi)ymethyl}-4-pipenidinyl }carbamate (4.7g, 10.2 mmol),
copper(l) cyanide (3.3, 36.6 mmol) and DMF (60 mL) wus heated at 135°C for 2 hours.
The mixture was evaporated to dryness and the residue partitioned betwecn saturated
aquecus ammonia and dichloromethane. The aqueous phasc was further extracted with
dichloromcthane and the combined organic extracts dried and evaporated (3.2g). The
aqueous phase was further extracted twice with ethyl acetate and these cxtracts were
combincd, dited and evaporated (0.5). The residucs (3.7g in toial) were combined and
chromatographed eluting with 0-15% methanol in cthyl acctate affording a white solid
(2.7g. 65%). :
MS (+ve ion electrospray) m/z 409 (MH+).

() L-[(¢-Amino- I-piperidinyl)methyl]-4-0xo0-1,2-dihydro-4H-pyrrolo[3,2.1-ijJquinolinc-
9-carbonitrile

A solution of t,1-dimethylethyl {t-[(9-cyano-4-oxo-1,2-dihydro-4H-
pyrroelof3.2, 1-ij]quinolin-t-yl)methyl]4-piperidiny !} carbamate (2.65g. 6.5 mmol) in
dichtoromethanc (50 mL), wus treated with TFA (50 mL). After 30 minutes the mixture
was evaporated and the residue was twice azeotroped with chloroform then initurated
with ether (three imes). The resulting solid was redissolved in dichtoromethane/methanol
{60 mL/120 mL) and treated with MP-carbonate resin (3 mmol of carbonate per yramme,
22g, 66 mmol). The resin was removed by filtration, washing with dichloromethane and
mcthanol. Evaporation of the filtraic afforded a white solid (2¢)
MS (+ve ion electrospray) miz 309 (MH+).

() 1-({4-[(6,7-Dihydro[ | 4]dioxinof2,3-¢]pyridazin-3-ylmethyl)amino]- | -
piperidinyly methyl)-4-oxo-1.2-dihydro-4H-pyrrolo[3,2. }-if Jquinoline-9-carbonitrile
(Enantiomer E1) hydrochloride

A solution of 1-[(4-amino-i-piperidinylymethyl]-4-0x0-1,2-dihydro-4[1-
pyirolo[3,2, 1-y]quinolinc-9-carbonitrile (200 mg) and 6,7-dihydro[l,4]dioxino[2.3-
¢]pyridazine-3-carbaldchydc (100 mg) in dichloromethanc/methancl (4 mL/imL) was
reated with sodium triacctoxyborohydride (400 mg). More 6,7-dihvdro[l,4])dioxino[2,3-
c]pyridazine-3-carbaldehydc (100 mg) and more sodium triscetoxyborohydride (200 mg)
werc added portionwise over 6 hours. The mixture was treated with saturaied aqucous
sodium bicarbonate solution. A solid was isolated by filtration which was then
chromatographed eluting with 0-40% methanol in dichloromethane affording a white
soltd (110 mg).
OH (CDCl;, 250MHz) 1.38-1.50 (2H, m), 1.85-2.00 (2H, m), 2.10-2.22 (1H, dv), 2.22-
2.35 (1H, dt), 2.50-2.60 (1H, m), 2.75-2.85 (1H, m), 2.90-3.10 (2H, m), 4.00 (2H, s).
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4.00-4,08 (1H, m), 4.35-4.40 (2H, m), 4.45-4.60 (4H, m), 6.82 (1H, d), 7.08 (IH, x), 7.38
(1H, d), 7.55 (1H, d), 7.78 (1H, d).

This was separated by preparative chiral hple into the two enantiomers, L1 and
E2, using a SumChiralpak AD-H column, eluting with 80:20.0.1-
CH3CN:CH30H:1sopropylamine. The faster-running enantiomer (designated E1) was
converted to the title compound by treatment with 1 cquivalent of hydrochloric acid
affording a solid (50 mg),. >98% e.e.
MS (+ve ion electrospray) miz 459 (MH+).

Example 48 1-({4-|(6,7-Dihydro[1,4]dioxino[2,3-c|pyridazin-3-ylmethyl)amino|-1-
piperidinylimethyl)-4-oxo-1,2-dihydro-4H-pyrrolol3,2,1-ijiguinoline-9-carbonitrile

(Enaniiomer E2) hydrochloride
o
N N \
N~p? O

x N

o N

The free base of the title compound was preparcd by preparative chiral hple of the
racemic material (slower-running enantiomer, sec Example 47). This material was
converted 1o the title compound with 1 equivatent of hydrochloric acid affording a solid
(54 mg), »98% e.e.

MS (+ve ion electrospray) miz 459 (MH+),

Example 49 1-(R/S)-[(4-{1(3.5)-2,3-Dihydro[1,4|dioxine[2,3-b] pyridin-3-
¥lmethyllamino}-1-piperidinyl)methyl|-9-luore-1,2-dihydro-4#-pyrrolo(3,2,1-
iflquinolin-4-one Dihydrochloride

S

(@) Mcthyl 3-(1,4-dioxa-8-uzaspirof{4.5[dec-B-yl)-2-(R/S)-[7-fluoro-2-(methyloxy)-8-
quinolinyllpropanvale

A mixture of methy! 2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-2-propenoate
(10.35 g. 40 mmol), | 4-dioxa-8-azaspirof4.5]decanc (6.28 g, 44 mol) and 1,1,3,3-
tetramethylguanidine (2.4 mL) in dimethylformamide (200 mL) was heated under reflux
overnight. The solvent was ¢cvaporated and the residue was dissolved in ethyl acetate and
water. The aqueous phase was extracted again with cthyl acctate and the organic fractions
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were dried and cvaporated. Chromatography on silica, eluting with 0-10% / O/
methanol/dichloromethane gave the product (11.41 g, 71%).
MS (+ve ion clectrospray) miz 405 (MH+).

(b) 3-(1.4-Dioxa-8-azaspiro[4.5)dcc-8-yl)-2-(R/S)-[ 7-fluora-2-(methyloxy)-8-quinolinyl]-
I-propanol

To a solution of methyl 3-(1 4-dioxa-8-azaspiro(4.5]dcc-8-yl)-2-(R/S)-[ 7-fluoro-
2-(methyloxy)-8-quinolinyl)propanocate (10.85 g, 27 mmol) in anhydrous THF (130 mL)
at -70°C was added dropwise a solution of lithium aluminium hydride (2M in THF, 14
mL). The mixture was stirred for 5h while allowing to warm to -10°C. Water (5.5 mlL)
was added cautiously, followed by sodium hydroxide (2M, 6.5 mL), ether (87 ml.) and
sodium sulphatc. After stirring atl room temperature, the mixture was filtercd through
kicselguhr, washed through with cthyl acetate, and the filirate was evaporated 10 give the
crude alcoho! (11.25 g).
MS {(+ve ion elcctrospray) m/z 377 (MH+).

(¢) 1-(R/S)-(1 ,4-Dioxu-8-uzaspiro[4.5]dec-8-yImethyl)-9-fluoro-1,2-dihydro-4 -
pyrrolof3,2,1-]quinolin-4-one

A crude sample of 3-(1,4-dioxa-8-azaspiro[4.5)dcc-R-y1)-2-(R/S)-[ 7-fluoro-2-
(methyloxy)-8-quinolinyl]-1-propanol (11.25 g) was stirred with methanesulfonic
anhydride (5.92 g, 34 mmol) and di-isopropylethylamine (11.4 mL. 67 mmol) in dry
chloroform (130 mL) at 70°C for three days. The mixture was washed with aqueous
sodium bicarbonate, the aquecous phase was extracted with dichloromethanc, and the
organic fractions were dricd and cvaporated to give a brown solid (7.70 g).
MS (+ve ion clectrospray) m/z 345 (MH+).

(d) 9-Fluoro-1-(R/S)-[(4-ox0-]1-piperidinylymethyl}-1,2-dihydro-4 H-pyrrolo[3.2,1-
iflquinolin-4-onc
1-(R/8)-(1,4-Dioxa-8-uzaspiro[4.5Jdec-8-ylmethyl)-9-fluoro-1,2-dihydro-4 /-
pyrrolof3.2, 1-ifjquinotin-4-onc (7.70 g , 22 mmol) in acetone (600 ml.) and 5M
hydrochloric acid (300 mL) was heated overnight at 60°C. The mixture was basified with
sodium bicarbonate and extracted with dichloromethanc. The organic extracts were dried
and cveaporated. Chromatography on silica, cluting with 0-10%
methanol/dichloromethane, gave a yellow solid (4.44g, 67%).
MS (+ve ion electrospray) mdz 301 (MH+).

{c) Title compound

9-Fluaro-1-(R/8)-[(4-oxo-1-piperidinyl)methyl]-1,2-dihydro-4 H-pyrrolo[3,2,1-
if}quinolin-4-one (0.10g, 0.33 mmol) and [(35)-2,3-dihydro[1,4]dioxino[2,3-b]pyridin-3-
ylmethylJamine (for a preparation see EP0559285A1, Ex.5) (0.055g, 0.33 mmol) were
stirred in dry dichloromethane and methanol (5 mL cach) with glacial acetic acid (10
drops) and 3A molecular sicves at room temperature for Th. Sodium
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triacetoxyborohydride (0.084g, 1.33 mmol) was added and the mixture was surred
overnight, Aqueous sodium bicarbonate was added to basifv and the phases were
scparated. The aqueous phase was extracted with 10% methanol/dichloromethanc and the
organic fractions werc dried and evaporated. Chromatography on silica, cluting with 0-
20% methanol/dichloromethane gave the frce basc of the title compound (0.12 g).
8H (CDCls, 250 MHz) 1.40 (2H, m), 1.86 (2H, m), 2.09 (1H, 1), 2.23 (1H, 1), 2.50 (2H,
m), 2.78 (1H, m), 2.85 (1H, dd), 2.97 (2H, m), 3.00 (1H, m), 4.02 (1H, m), 4.05 (1H, dd),
4.30 (IH, dd), 4.45 (3H, m), 6.62 (1H, d), 6.87 (2H, m), 7.20 (1H, dd), 7.39 (1 H, dd),
7.67 (1H, d), 7.82 (1H, dd).
MS (+ve ion elcctrospray) miz 451 (MH+).

The free base was treated with hydrogen chloride in 1.4-dioxane (0.4M, 1.33 mL.),
cvaporated and dnied under vacuum to give the dihydrochloride salt (0.12 g).

Example 50 1-({4-{(6,7-Dihydro-5H-pyrano{2,3-c]pyridazin-3-ylmethyl)amino)-1-
piperidinyl} methyl)-4-ox0-1,2-dihydro-4H-pyrrolo[3;2,1-ifjquinoline-9-carbonitrile
Enantiomer El Dihydrochloride

W

N\
o}

(a) 1-[(4-Amino-1-piperidinyl)methyl}-4-ox0-1,2-dihydro-4H-pyrrolof3,2,1-ij]quinoline-
9-carbonitrile, Enantiomcrs 1 and 2

Racemic 1-[(4-amino-]-piperidinyl)methyl]-4-o0x0-1,2-dihydro-dH-pyrrolo[3,2,1-
ijJquinoline-9-carbonitrile (2.1g) was separated by chiral chromatography on a Sum
Chiralpak AD-H column cluting with 93:5:0.1 acctonitrile:methanoi:isopropylamine
affording Enantiomer E1 750 mg, >98% ec, then Enantiomer E2, 760 mg, 98% ee.

{b) Titlc compound

A solution of I-{(4-amino-1-piperidinyl)methy!]-4-0x0-1.2-dihydro-4H-
pvrrolo{3,2,1-ifJquinolinc-9-carbonitrile, Enantiomer 1 (40 mg; 0.13 mmol) and 6,7-
dihydro-5H-pyrano[2,3-c]pyridazing-3-carbaldchydc (26.7mg, 0.167 mmol) in MeOH
(1ml), chloroform (Iml) with 3A sicves was heated at 65°C under Ar for Sh, Tt was
cooled and sodium triacetoxyborohydride (53mg; 0.26 mmol) wus added and the mixture
was stitved at rt overnight. The reaction was then fittered through kiesclguhr, washing
through with 1:1 MeOH/DCM. The solvents were evaporated and the residue partitioned
between saturated aqueous NuHCO; and 20% MeOH in DCM. The aqueous was
extracted twice more with 20% MeOH in DCM and then the combincd organics were
dried and ¢vaporated. The residue was subjected to column chromatography on silica gel
using a DCM, McOH and aqueous ammonia gradient to provide the free base of the title
compound (39my, 66%).
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MS (ES+) m/z 457(MH™).
'H NMR (400MHz) (CDCl3) 1.38-1.52 (2H, m), 1.§3-1.99 (2H, m), 2.01-2.11 (2H. m),
2.11-2.21 (1H, m), 2.22-2.32 (1H, m), 2.50-2.61 (2H, m}, 2.72-2.82 (1M, m), 2.85-2.91
2H, m), 2.96 (1H, m), 3.01-3.08 (1H, s), 3.92-4.07 (3H, m), 4.24-4.07 (m, 3H), 4.51-4.61
(1H, m), 6.81 (1H, d, 1), 7.30 (1H, 5), 7.50 (1H.d.), 7.49 (1H, d). 7.73 (I1H, d).

This material was converted to the dihydrochloride by dissolving in DCM and
adding 1M HCl/diethyl ether then evaporating to dryness.

Example 51 1-({4-](6,7-dihydro-Sf-pyrano|2,3-c|pyridazin-3-ylmethyl)amino]-i-
piperidinyl}methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4H-pyrrolo|3,2,1-j|quinolin-4-
one Enantiomer E1 Dihydrochloride

A solution of 1-[(4-amino-1 -piperidinylymethyl]-9-fluoro-1-hydroxy-1,2-dihydro-
4H-pyrrolo[3,2,1-ff]quinolind-onc enuntiomer E1 (40 mg; 0.13 mmol) and 6,7-dihydro-
SH-pyrano[2,3-c]pyridazine-3-carbaldchyde (25.7mg, 0.157 mmol) in McOH (I ml),
chioroform (Iml) with 3A sicves was hcated at 65°C under Ar for Sh. It was cooled and
sodium triacctoxyborohydride (55mg; 0.26 mmol) was added and the mixture was stirred
at rf overnight. The reaction was then filtered through kiesclguhr, washing through with
1.1 MeOH/DCM. The solvents were evaporated and the residuc partitioned between
saturated aqueous NaHCO; and 20% MeOH in DCM. The aqueous was extracted twice
more with 20% MeOH in DCM and then the combined organies were dried and
evaporaled. The residue wus subjected to column chromatography on stlica gel using a
DCM, McOH and aqucous ammonia gradient to provide the frce basc of the title
compound (32mg, 55%).

MS (ES+) m/z 466(MH™),

'H NMR (400MHz) $(CDCl3) 1.41-1.91 (3H, m), 1.91-2.02 (2H, m), 2.03-2.11 (2H, m),
231241 (1H, m), 2.51-2.65 (2H, m), 2.78-2.90 (3H, m), 2.92-3.05 (2H, m), 3.56 (1H,
d), 4.01 (2H, s, 4.34-4.49 (4H, m), 6.63 (1H, d, 1), 6.89-6.93 (IH, m ), 7.2& (1H), 7.48-
7.51 (1H, m), 7.69 (1H, d J).

This material was converted 1o the dihydrochloride by dissolving in DCM and
adding 1M HCl/diethy! cther then cvaporating to dryness.

Example 52 9-Fluoro-1-|(4-{|(6-0x0-6,7-dihydro-SH-pyridazino|3,4-b]| 1 4] thiazin-3-
yhmethyllamino}-1-piperidinyl)methyll-1,2-dihydro-4H-pyrrolo|3,2,1-ij]lquinolin-4-
one Enantiomer F1 Dihydrochloride
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A solution of 1-[(4-amino-1-piperidinylymethyl]-9-fluoro-1.2-dihydro-4H-
pyrrolo[3,2,1-ij]quinolin-4-one (¢cnantiomer E1, 45 mg, 0.15 mmol) and 6-ox0-6,7-
dihydro-5H-pyridazino[3,4-b][1,4]thiazine-3-carboxaldehyde (for a synthesis sce WO
2003087098, Example 312(d)) (19 mg, 0.1 mmol) in chloroform/methanol (3 ml/3 ml)
was stirred for 6 hours then treated with sodium triacctoxyborohydride. After 72 hours
the mixture was partitioncd berwecn water, sodium carbanate and 10% mcthanol in
chloroform. The agueous phase was cxtracted a further 3 times with 10% mcthanol in
chloroform then the combined organic extracts were dried (sodium sulphate) and
¢vaporated. The residue was chromatographed on silica gel, etuting with a 0-15%
gradient of methanol in dichloromcthane affording the free buse of the title compound as
a sohid.

SH (d-6 methanol, 400 MHz) 2.02-2.15 (2H, m), 2.55 (2H, 1), 2.70 (1H, t), 2.85 (1H., 1),
315 (2H, 1), 3.35-3.55 (3H, m), 3.70 (1H, m), 4.30 (2H, s), 4.60 (2H, 5), 4.70 (2H, m),
7.20 (IH, d), 7.55 (1H, t), 7.65 (1H, 5), 8.10 (1H, m), 8.45 (IH, d).

MS (ES+) miz 481(MH™).

This material was dissolved in methanol/dichioromcthane and treated with 4M
hydrochloric acid in dioxan. Evaporation afforded the title compound as a gelatinous
white solid (28 mg).

/&4

Examples 53 and 54 1-({4-[(2,3-dihydro[l4]dioxino[2,3-c]pyridin-T7-
vimethyl)amino|-1-piperidinyl}methyl)-1-hydroxy-4-o0xo-1,2-dihydro-4H-
pyrrolo|3,2,1-if]quinoline-9-carbonitrile Enantiomers E1 and E2 Hydrochloride

O
N —
o
Xy

(a) Methy! 2-[7-bromo-2-(mcthyloxy)-8-quinolinyl]-2-oxirunecarboxylate

A solution of methyl 2-[7-bromo-2-{methyloxy)-&-quinolinyl}-2-propenoate
(4.9g, 15.2 mmol) in DCM (100 ml) was treated with meta-chloroperbenzoic acid (5.24g)
and heated at 45°C for 2] hours, A further 1 equivalent of meta-chloroperbenzoic acid
was added and heating continued for 4 hours. A further 1 cquivalent of meta-
chloroperbenzoic acid was added and heating continued for 17 hours, Water and DCM
were added followed by sodium sulphite then sodium bicarbounate. The phases were
scparated and the aquoues phase further extracted (three times) with 10% methanol in
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DCM. The vombined orginic extracts were dricd and evaporated to give a yellow oil.
This was chromatopraphed on silica gel, eluting with a 0-100% pradient of ethyl acetate
in hexune affording a pale yellow solid {4.3g, 84%). ' '

MS (ES+) miz 339 (MHT),

¢hy Mothyl 9-bromo-1-hydroxy-d-gxa-1,2-dihydro-4H-pyrrolo[ 3,2, 1 -] Jguinahine-1-
carboxvlale
A mixture of methy] 2-[7-bromo-2-(methyloxy}-8-quinolinyl]-2-

oxiranecarboxylate (4.3g, 12.7 mmol), lithium perchlorate {4.06g, 3% mmol, 3
cquivalenis), acerenitrile (43 ml) and water (43 mil} was stirved at 83°C for 17 hours, -
More lithium perchloraéz {2 cquivalents) was added and the wixbare heated ar 85°C for 7
hours, More lithium perchldrate (2 equivalenis) was added and the mixture heated at
H3'C for 17 hours. The reaction mixture was allowed to cool to toom temperatare and
treated with 10% methanol in DCM. The squeous phase was further extracted wwithh with
DCHI und the combined organic extracis dried (MeSO4) and evaporated to give 8 yellow
solid (4.2g). Chromutography on silica afforded a pate vellow solid (3.07g, 74%). '
ME (ES+) miz 327 (MH™).

{2) 1,1 -Dimethytethyl {1-[(9-bramo- t-hydroxy-4-oxo-1,2-dihydro-4H-pyerole[ 3.2, 1 -
i jquinelin- [-yDmethyl] —4——pipeﬁdinyl}(Z,S-dihydm[ | Aldicxomo[2.3-c]pyridin-7-
yvimethylicarbematg '

A solution of methy] 9-bromo- 1 -hydroxy-4-oxo-1,2-dihvdro-4H-pyreolo[ 3,2, -
JJguinoline-1-carboxylate {1.56g, 4.6 mmol) i methanol (50 mi)y was treared 21 0°C with
sodiurn borohydride (528 mg, 139 mmol), Afer | hour the mixture was allowed w warm
ta room temperature, Alter 1 hour #t room temperature the mixiuee was heated to 40°C
for 1 hour. The mixture was allowed to cool to room femperature and more sodium
borohydride (528 me, 139 mmol) was added. The mixtune was stirred af room
termperature overnight, then quenched with aqueous emmoenium chloride. The mixture
was filtered and the filteate deied over mugnesivm sulphate. The mixture was [llered and
cvaporated. The residue was chromatogeaphed on silics gel, eluting with a 10-30%
gradient of methanol in DCM affording s solid {ga 10g), This mixture was suspended in
10% methanot in DCW (100 ml) and stired ovemight. Filtration and cvaporation
afforded 4 solid {4, 2g) consistent with a mixture of 2-hromo-i-hydroxy-1-
{hydeoxymethyl)-1,2-dihydro-dH-pyrrolaf 3,2,1-i]quinolin-4-one and ingrgames,

MS (ES+) mix 297 (MHT),

" A portion of this material (assume 1.5 mmel of 9-bromo- 1-hydroxy-1-
(hydroxymethyl)-1,2-dihydro-4H-pyrrola(3,2, 1 -ijJquinolin-4-on¢) was suspended in
NCM (17 mD, THF {17 mly and SMF {1.7 mi) then treated with dibutyl{exojstannane (19
mg, .07 mmaly, 4-mithybenzenesulfony] chitoride (293 ma, 1.3 mmal) and
triethytamine (0.3 ml, 2.3 mmol) . Afer 41 hours chloroform (25 mlj, 4-
methylbenzenesulfony! chloride (95 my) und dibutyl{oxodstannane (25 mg) were udded.
Adter 2 hours the mixturs was evaporated gnto silica andthe muxture subjected to
chromatography cluting with & 0-10% uradient of methanal in ethyl acetate aifording a
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white solid (350 mg). This muterial was consistent with a 2;1 mixture of (9-bromo-1-
hydrox y-d-axo-1,2-chhydro-4H-pyrrolo[3,2,1-ij Jquinalin- | -yl imethyl 4-
‘methylhenzenesulfonate {MS (ES+) mfz 451 (MHT)] and 9-bromo- I-{chloromethyl)-1-
hydmx.:u"—'l,Z—dihydrc—dl-l—ﬁmaln[LE,1—ij]quinolin-*i-ﬂnc [MS (ES+) m/z 315 {MHA1)].
This materiul (350 my, estimated 0.9 mmol) was treated with 1, 1-dimethvicthyl
{2,3-dihydro[ 1 dldioxino[2,3-c]pyridin-T-ylmethyl}-4-piperidinylcarbamate (far a
svnthesis, see W0 2004038 144 Example 99(h1) (433 myg, 1.3 mmel), sodinm carbonate
{318 mg, 3 mmol) and ethanol {10 ml} und heated at 38°C for 40 hours, The mixture was
evaporated and the residue purtitioned between DCM and dilute brine, The organic phase
was added 1o the top of a silica column, cluting with 0-20% gradient of methanol in DCM
affording a white foum {400 miz). '
MS (ES+) miz 629 (MHT).

{d} 1,1-Dimneihylethyl {1-[{®-cyang-1-hydroxy-d-oxo-1,2-dibydro-4H-pyrola[3.2,1-
ijJquinolin-1-yimethyl)-4-piperidiny] }(2.3-dihydro[ 1 4]dioxine[ 2,3-¢] pyridin-7-
yimethylicarbamale

A mixture of 1.1-dimethylethyl {1-[{9-brome-1-hydroxy-4-oxe-1,2-dihydro-4H-
pyrrelo[3,2, 1-jjquinelin-I-yl)methyl ] -4-piperidinyt (2, 3-dihydre[ 14 ]dioxine[2,3-
¢|pyridin-7-vimethylicarbamale (400 mg, 0.64 mmol), copper(|jeyanide (200 mg, 2.3

~ mmal) and DMF {f ml) was heated at |30°C for 16 hours then gvaporuted to dryness. The

vesiduc was panifioncd botween cthyl acetate/brine/concentrated aquenis ammonia
solution. The organic extract was drigd and cvaporated to give a brown foam.
Chromatography eluting with 0-30% pradient of methanol in DCM ufforded the product
(220 mg, 60%). | '
M3 [+ve ton electrospray) m'z 374 (MH™Y.

(e Title commounds

A solution of |.1-dimethylethy] {1-[(9-cyano-1-hydroxy-d-oxo-1,2-dihydro-4H-
pyrenle[ 1.2, 1-ij]quinelin-| =y Timethy!]-4-piperidinyl } (2,3 -dibydro[1.4]diexine| 2,3-
c)pyvridin-T-ylmethyljcarbumate (220 mg, 0.38 mmol) in TFA/DCM (5 ml/5 ml) was
stirred Tor 45 minutes then evaporatod, azeotroping with chloreforn then dried in vacun.
The residus was dissolved in DMFE/methanol (10 ml/10 ml) and treated with MP-

* carhonate resin (3g; 3 mmol af carbonate per gramme, 9 mmal). After 3 minutes the
mixture was filtered and evaporated affording 4 brown oil which was subjected to
chromatography eluting with 0-30% gradient of methanol in DCM afTorded the free base
of ihe title compounds as a pale yellaw oil {110 mg, 61%).

"H NMR (250 MHz) 8(CDCL3) 1.40-1.63 (2H, m), 1.90-2.05 {28, r), 2.35-2.70 (3H, m),
265 (16, d), 2.92-3.10 (2H, m). 3.35 (1H, d), 3.80 (2H, s}, 4.25-4.35 (4T, m}, 4.40-4.50
(2H, m), 6.80-6.88 (2H, ), 7.45 (1H, d), 7.62 (1H, d), 7.78 (1H, d}, 5.10 (1H, s5}.
ME (+vion clocteogpray) mdz 474 (WH™,

A porrion of this material (90 mg) was first partially punficd by preparative C18
HPFLC using a 1 inch Luna C13 gemi-prep cohamn cluting with a solvent system of 50
mmalar aq. ammonium formate pH 4.0 and acetonitnle. Then the pure (=09%) racemate
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wus resolved into its two enantiomers by preparative chival HPLC wang a Sumn Chiralpak
[A column eluting with 90:10:0.1- CH3CN.CH30H:Isopropylaming, Rt 2.6 minutes for
El and 3.3 minutes for 2. T3oth enantiomers were converted to their monohvdrochlotde
salts, Enantiomer E1 (40 mg) und Enantiomer E2 (39 mg).

Examyple 55 1-[{4-{[{7-Chloro-3-0x0-3,4-dihydro-ZH-pyrido|3.2-b]|1.4]oxazin-6-
yDmethyljamine}-1-piperidinymethyl]|-9-fluore-1,2-dihydro-4H-pyrrolof3,2,1-

ijlquinolin-d-one Enantomer E1 Dihydrochloride
o

™y
\

l

A solution of 1-[{4-amima-1-pipet d‘jn;,*tjmcihyl]-?vﬂuoro—] 2Z-dihydro-4H-
myrrolo[3,2,1-ijlquinolin-4-one (Enantiomer EI, 70 mg, 0.23 mmol) and 7-chloro-3-oxo-
3 d-dihydro-2H-pyrido|3,2-1]| | dJoxazine-¢-carbuldehyde (for a synthesis sec WO
2006010040, Preparation 6(h)) (4% mg, 0.23 mmel) in chloroformimethanel (3 ml/3 m1)
wats stirred for 2 hours then treated with sodium triacetoxvborotiydride (146 mg, 0.65
rirne] ), ATter 2 hours the salvents were removed. The residue was ¢chromatographed on
silica pel, eluting with a 9-10% tradicat of methanok in dichloromethane affording the
acatate sult of the free base of the title compound {105 ma).

"H NMR (400 MEz) 5(CDCI3) 155-1.70 (2H, m), 1.95-2.05 (5H, m}, 2.15 (1H, 1), 2.23
(1, 1), 235 (1H, 1), 2.70 (1H, m), 2.80-2.90 (2H, m), 3.10 {1H, m}, 4 00-4.03 (3, m),
3454 50 ¢2H, m}, 4.65 (ZH, 8}, 6.63 (2H, ra), 6.85 (1M, 1), 7 IR (1H, m}, 7.68 {14, d}.
- MS {+veion clecrrospray) iz 448 {(MH™).
~ This material was converied W the title dihydrochloride salt.

FExamples 56 and 57 1-({4-[(2.3-Dihydro|1,4|dioxino[2,3-¢]pyridin-7-
ylmethyhamine)-1-piperidiny]i methyD)-4%-(methyloxy)-1,2-dihydro-4H-pyrroig|3,2,1-
ijlquinolin-d-vne , Enantiomers E1 and T2 , Hydrochloride, and 1-{{d4-|(2,3-
Dihvilro]1,4|dioxino| 2,3-c| pyridin-F-ylmeihylJamino |- I-piperidinyl }methyl)}-9-
{incthyloxy)-1.2-dikydre-4H-pyrralo[3,2,1-ij|quinolin-d4-one , Enantiomer K1
Dihydrochloride ,
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(«) 1-[(4-Amino- | -piperidinyl)methyl]-9{methyloxy)-1,2-dihydro-4H-pyrrolo[3,2,1-
ij Jquinolin-4-one

A solution of 1-[(4-amino-1-piperidinyl)mcthyl]-9-fluoro-1,2-dihydro-4H-
pyrrolo{3,2, 1-ij]quinolin-4-one dihydrochloride (1.74g, 4.64mmol) in methanel (17mL)
at room temperaturc under argon, was trcated with 25% sodium methoxide in methanol
(2.5 ml, 11.5mmol). The rcaction was then heated to 85°C for 2 hours, then a further
addinion of 25% sodium methoxide in methanol (3ml) was added. The reaction was left at
85°C overnight (16 hours). A further addition of 25% sodium mcthoxide in methanol
(5ml) was rcquired in the moming and reaction was left at 85°C for most of the day. The
rcaction mixture was trcated with ammonium chloride (saturatcd) until the pH rcached &,
where the solvent was removed under vacuum. The residue was re-dissolved in
10%mcthanol in DCM and stirred at room temperature for 1 hour with sodium sulphate.
This mixturc was then filtered and the solvent removed to give a yellow solid (3.81g).
This was purificd on a 10g SCX column cluting with methanol then 2M ammonia in
methanol to give a yellow oily solid (0.832, 57%).
MS (ES+) miz 314 (MHH),

(b) Title compound

1-[(4-amino- | -piperidinyl)methyl]-9-(methyloxy)-1,2-dihydro-4H-pyrrolo[3,2,1-
iJ]quinolin-4-one {0.108g, 0.345mmol) and 2,3-dihydro[ 1 4]dioxino[2,3-c]pyridine-7-
carbaldehyde (scc W02004058 144, Example 2(c)) (0.057g, 0.345mmol) was dissolved in
chioreform (2.5mlb) and mcethanol (0.25ml) at room temperature under argon. Sodium
trincetoxyborohydride (0,.219g, 1.03mmol) was then added and the reuction was allowed
to stir at room temperaturc for | hour. After which it was purified by chromatography on
silica gel (20g) using a 0-30% methanol in dichloromethanc gradient to give the acetate
salt of the free basc of the utle compound as a clear oil (0.175g, 100%%).
MS (ES+) miz 463 (MH™),
'"H NMR (250MHz) §(MeQD) 1.55-1.97 (2H, m), 2.00 (3H, s), 2.05-2.38 (4H, m), 2.49
(1H, 1}, 2.90-3.30 (5H, m), 3.94 (3H, 5), 4.19 (2H.s), 4.30-4.38 (6H, m), 6.43 (1H, d),
6.98 (1H, d), 7.03 (1H, s), 7.52 (1H, d), 7.81 (IH, d), 8.11 (1H. 5).
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>
A portion of this material {60 mg) was purified fu‘é‘,t]y on & Sum Chiralpak AT-H / p:‘
column eluting with 80:20:0.1 CHyCN:CH3y0OH lsopropylamine then finally ¢n & Sum ’
- Chiralpuk AS-H column eluting with atfording 90:10:0.1
CH3CN.CH10H Tsoptapylamine 4 ffording the EI enantiomer frec base {approxunately
10 mg) (Ri 4 8 minutes, 100% ee, 99.5 chemical purity) then the E2 enantiomer freg base
(approximately 10 mg, Rt 6.9 minutes, 100% g, 98.5% purity).
Each cnantiomer was separately converted to the corresponding hydrochloride
selt, Iy dissolving the frge base in methanel and the appropriate amount of 6N HCL way
added. The reaction was stirred for approximaic!y 1 hour and the merhanol was removed
to Teave the remaining monoe HCL salts. Enantiomer E1 was also converted to the
dikvdrachloride salt. :

" Example 58 1-({4-[(6,7-Dihydro[1,4 _Fdii)x.in()[‘l,;?—.:!|py-ridaﬁn-3-ylmeih}’]}amlm}]-l—
piperidiny]l} methy[}-9-(methylozy)-1.2-dihy dro-4H-pyerelo[3,2,1-§] quinolin-4-one,
Enantiomer 1 Dihydrochloride

9
e
()

A sofution of 1-{{4-aming-] -piperidinylimethyl]-9-fluoro-1,2-dihydro-4H-
pyrrolu3,2, 1 -ij]quinelin-d-onc, enantiomer E1 (0,301g, [ .0mmol) in methanol (3mL) at
room temperature under argon, was treated wath 25% sodium methoxide in methanol
{3.432ml, 2 Ommol. The reaclion wus then heated to 85°C for 2 hours, where a further
addition of 25% sodium methoxide in methanol (0,43 2ml) was udded and the reaction
was Left at #3YC gvernight {16 hours), Aguin, further addition of'2 5% sodium methoxide
im methanol {1,73ml) was required  and the reaction was lcfl at 85°C for a couple of
hours. The reaciion was cooled 6 room temperature. Ammenium chloride {saturatsd)
wiis then wdded until the pl was at B_ then l’h:; galvient wis removed under vaguum. The
residue was re-disselved In 10%8eOH in DCM and stirred at room teimperature for 1
hour, whercupon sodium sulphate was added. This mixture was then filtered and the
solvent removed to give a yellow solid (2.49g). This was purfied ona 10g SCX column
eluting with methano] ther 2M ammonia in methanol to gihve an oily solid (0.693).

This material was consistent with & mixture of 1-[{4-armno- | -pipendiny Dmethvi]-
O-{methyloxy)-1, 2-dihydro-dH-pyrmoin[ 3,2, 1-j]quinolin-4-ome and inorganic material,
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MS (ES+) miz 314 (MHT). ' // 0

A portian of this matgrial (108 mg) and 6,7-dikydro[1,4)iexina[2,3-c|pyridezine-
3-curbaldehyde {0,057y, (.34 3mmal) was dissolved in chloroform {2.5ml) and methanol
{0.23ml}y ai rpom temporaturs under srpon. Sodium triscetoxyborohydride (0.2 19, 1.03
mmol) was then added and the reaction was allowed to stir at room temperature for 16
hours. The resction was then diluted with 3ml sodium bicarbonate (saturaied), and the
Aqueeus was then sepurated then further extracted with 10% methanol in DCM (3 » Sml).
The organics were combined, dried (NagSOy), filtered and the solvent was removed
giving 4 yellow solid (0. 120g), This wus then purified by chromatography on silica gel
(20u) using a 0—30% methanod in dichipromethanc gradient to mve the free buse of tha
itle compound as « elear oil (54 mg). ‘

L NMR (2350MHz) S(MeOD) 1.46-1.58 (20, m), 1.82-2.26 (5H, m), 2.42 (1H, 1), 2.49-
2,62 (1H. m), 280 (1H, br d), 2.95 {1 H, dd}, 319 (11, brd}, 3.93 (3H, &), 3.97 (1H, «),
4.28-4 38 (2H, m), 4.39-4.47(2H, m}, 4.51-4.62 (ZH, m), 6.42 (1H, d}, 6,96(1H, d), 7,24
(1H, 5), 7.50 (1H, d), 7.79 (1H, d).
M8 (ES8+) miz 464 (MH™)

This material was canveried to the dihydrochloride salt by treating a solution in
methanol (1ml) with excess 1M hydrochloric acid in methanol (0. Iml} followed by
cvaparalion 10 dryness,

Example 59 9-Fluoro-1-{|4-({{(7R/S)-7-(hydroxymethyl)-6,7-
" dihydro|1,4]dioxinn[2,3-¢] pyridagln-2-yl| methyl}amino)-1-piperidinyl methyl}-1,2-
dihvilro-4H5-pyrrolo|3,2,1-§]quinolin-4-ane Diastereamer D1 Dihydrochloride

{2 3,6-Dichloro-4-{ {[(4R/S)-2,2-dimethyl-t 3-dioxolan-d-y | Jmethy | Joxypyriduzing
[(4R/8)-2,2-Dimethyl- | 3-dipxolan-d-yl Jmethanol {3.3ml) in THF was cooled in

ice and sodium hydride (1.2, 60% dispersion in eil) was udded below 10°C internal
temporature, After 15 mins 3,4,6-trichloropyridazine (5g, 27.2rurmol) was added and the
‘mixture stirred avertight. Iee/water was addod and the mixture evaporared, The residue
wag diluted with water and ciatracted with DCM. The extracts were dried and evaporated
to give the product (4, 78¢,63% yield),

MS (ES+) miz 280 (MH),

(b} (2ZRS8)-3-[(3.6-Dichloro-4-pyridazinyllexy]-1,2-propansdiol

A golution of 3.a-dichloro-4-({[{4R/8}-2 2 -dimethy]-1,3-dioxolan-4-
ylJmethyltoxyipyridazine (4.78g 17.2mmal) in methanol (100ml} and 4M hydrogen
chlornide in dioxan {100ml} was stired for 3h. The reaction mixture was ¢vaporated and
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azeairoped with teluene. The residue was dissalved in 10% methanol in DCK (100m]) 1o
- the residue and treated with MP-carbonate {50g). Further MP-carbonate (50p and 251)

was added afier 2h sid overnipht stiming. After o further 2h the mixture was filtered and

evaporated. Chromatography on silica pel shiting with 10-20% methanel in DCM gave

the product {1.89¢, 46%). '

MS (ES+) raiz 240 (M,

() [(TRL8)-3-Chloro-6, 7-dihydro[ 1,4]dioxino[2,3-c]pyridazin-7-vi|methanal
. (2R/8)-3-[(3.6-Dichloro-d-pyridazinyl}oxy]-1, 2-propancdiol (1.89,) was
azeatioped twice with dioxan (20m0), then dissolved in dioxan and sticred with lithium
 hydride for 4 duys ar 104 °C The mixture was quenched with ice and acidified to p#l 7-8
with 2 hydrochloric acid then gvaporated, The residue was extracted with chloroform
and the cxtracts were dried and evaporasted. Chromatography on silica pel eluting with 1-
3% methancl m DCM pave the product (147mg).
MS (ES) m/z 203 (MH").

() [(TRSS)-3-Ethcoyl-o,7-dihvdro 1, 4]dioxine[2,3 c]pyridazin-7-yl|methanal
[(7TRS)-3-Chlore-6,7-dihydro[ ], 4]dioxino[2,3-c]pyridazin-7-ylimethanol {14 7me,
0.72mmol) in 1,2-dimethoxyethune was degassed with a siream of argon,
Tetrakis{inipheny phosphime)palladiumd) (18mg), triethenylboroxin pyridine {1 10mg)
potassium earbonate {100mg) and water (1.5ml}y were added wnd the mixture heated at
100°C overnipht, The mixture wis evaporated and chromatography on silica gel cluting
with ethy] acetate gave the title compound {94mg, 7%yicld ).
MS (ES+) m/z 195 (MRE™).

{e) (TR/S)-T-(Hydroxymethyl)-6,7-dihvdrof | 4]diex inof2,3-c]pyridazing-3-carbaldchyde

[{7TR/8)-3-Ethenyl-6,7-dihydro[ 1.4 ]diexino[2,3-¢pyridazin-T-¥! Jmethanol {94mg)

in dioxan (d4.4ml} and watcr ((L8Sml) was stimed with 48 aqueous osmium tetroxide
{0.43ml) and sodium periodate (238mg) for Th, Thie mixture was evaporated and diluted
" with methanel, cthyl acclute snd DCM. Silica was added and the mixture evaporated and
chromatographed on silica cluting with 0-40% methanol in ethyl acctate o give the
product (19mg, 20% vicld).

MS (E8+) miz 197 {MH").

(f) Title compound

(TRSS)-T-(Hydroxymcthyli-6, 7-dihydro[ 1,4 ]dioxing| 2, 3-c]pyridazine-3-
carbildeshvde (19myg, 0.097mmol) wnd 1-{(4-amina-1 -piperidiny|)methy!]-9-Hluoro-1,2-
dihydro-4 H-pyrrolof3,2. 1 -F jquinahn-4-one enanfiomer E1 (353myg, 0.11&mmeol) in
methanal (0.5ml) und chloroform (3ml) was stired with 3A sieves for 24bh. Sodium
triacetoxy borohydride (62mg) was added and the mixture stitrad for 72h with addition of
further sodium macetoxyborohydrnde atter $n, Satursted sodium carbonate (5 drops) was
added followed by silica, Then the misture evaporated and chromatographed on silica
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eluting with 0-20% methanal in dichloromethane to give the free hase of the title

. cormpound. . ‘ '
1H NMR (400 MHz, CDCly + CDRODY 8 7.82 (1H, s), 7.51 (1H, m), 7 21 (1M, m), 6.97
(1L, 1), (.63 (1H, 43, 4.60-4.40 (3H, o), .29 (1H, m), 4.73 (3H, m), 3.92 (2H, m), 336
(1H, m), 3.13 (tH, m), 2.91 {2F, m), 2.70 (1K, m), 2.58 (1H, 13, 2.27 (1M, 0, 2.14 {1H, 1)
1.56 (ZH. m}.

The froc base was dissolved in methanol and DCM, 43 hydrogen chloride in
dioxan {0.4ml) was added and the precipitute triturated with ether and dried fo give the
title compound (3Z2mp}

LCMS (+ve {on electrospray): sz 482 (ME™),

‘Example 63 1-{ {4-1’(5,6-Dih§drhlurn[!,fi-r:] p:.'ridazin-i—-:ﬂmelhyl)aminnl-]-
piperidiny]i methyl)-9-flopro-1,2-dihydro-4 H-pyrrolo| 3,2, 1-§|quinolin-4-one
Enantiomer B hydroehloride

{a) (3,6-Dioxe-1,2,3 6-tetrabydro-d-pyridazinyitacetic acid

A mixture of (2,5-dioxo-2,5-dihydro-3-furanyl)acetic acid (9g) and hydrazine
sulphire {7.2g) in water was heated to reflux for 4 hours then allewed to cool to ambient
temperature. The precipitate was filtered, washing with water then acetone. Drying in
vacue afforded a while sehd (8.04g, 82%4).
MS (ESHhmiz 171 (MH™).

{b} Methy] (3 6-dioxo-1,2,3:6-tetrahydro-4-pyridazinylacetate

A mixture of {3,0-dioxo-1,2 3, 6-tetrahyd ro-4-pyniduziny acetic acid, {3.02),
methanel {735 iy and 48 hydrochloric acid in diozxan (20 ml) was stirred overnight,
Evaporation afTordcd a white solid.
MS (ES+) iz 185 (MH).

(¢} 4-(2-Fxdroxyethyl)-1,2-dihydro-3 6-pyidazinediong

A suspension af methyl (3.6-dioxo-1,2,3,6-tcttahydro-4-pyridazinyl)aceiale
(11.1p. £0.3 mmeol) in THF (2 litres) was sonicated to give afine dispersion. The mixture
wag colled W -15"C and trcated dropwise with a solution of Hihivm aluminium bydride in
THE { 1%, 90 ml, 30 mmol}. The mixture was stizred at §oC for 2 hours, Sodiun

~ hydroxide (2M; 15 ml, 30 mmol} was added, then the mixure was acidified with 5M

hydrechloric acid to around pkl4-5. The supernutant was decanted off and discarded. The
oily residue was extracted with watce'methanol (500 mb 1 litre). This extract was
deeanted from the remaining residue, reated with silica and evaporated. The silics
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restdue was added to the top of 4 column, cluting with 10-30% methanol in DCM
affording a pale yellow oil (2.7g).
MS (ESH) m/z 137 (MH"),

{d) 5,6-Dihydrofuro[2,3-c)pyridazin-3(2H)-one

A mixture of 4-(2-hydroxyethyl)-1,2-dihydro-3,6-pyridazinedione (2.7g) in THF
(200 ml) was treated with triphenylphosphine (6.6g) and bis(]-methylethyl) (E)-1,2-
dhazenedicarboxylate (5.0 ml} was warmed to 40°C, After 3 hours th¢ mixture was
cvaporated and chromatographed onlo silica which was udded to the top of a column.
Chromatography eluting with 0-10% mcthanol in DCM afforded impure product (420
mg) which was further punificd by chromatography in a simlar manner affording the
product (390 mg).
MS (ES+) miz 139 (MH").

(e) 5,6-Dihydrofuro(2,3-c]pyridazin-3-y trifluoromcthanesulfonate

A solution of 5,6-dihydrofuro[2,3-c]pyridazin-3(2H)-one (780 mg) in DMF (15
ml) was treated with sodium hydride (435 mg) then after 2 hours with N-
phenylirifluoromethanesulphonimide (3.62g). After 2 hours the mixture was diluted with
cthyl acetate and washed with saturaled aqueous sodium bicarbonate selution. The
aqucous phase was further extracted (ftwicc) with ethy) acctate and the combined organic
extracts dricd and evaporated affording the product {937 mg).
MS (ES+) m/z 271 (MH").

(f) 3-Ethenyl-5,6-dihydrofuro[2,3-c]pyridazinc

A solution of 5,6-dihydrofuro[2,3-c]pyridazin-3-y! trifluoromethanesulfonate (500
mg, 1.85 mmol) in dimethoxycthunc (20 ml) was degassed then trcated with
tetrakis(triphenylphosphine)palladium (0) (116 mg), potussium carbonate (257 mg),
2.4,6-trivinylcyclotriboroxane pyridinc complex (416 mg) and water (3.6 ml). The
mixture was stirred at 80°C for 2 hours then partitioned between DCM and saturated
aqucous sodium bicarbonate solution. The aqueous phasc was extracted with 10%
methanol in DCM then the combined organic extracts dried und evaporatcd. The residue
was chromatographed cluting with ethyl acetate affording a white solid (111 mg, 36%).
MS (ES+) m/z 149 (MH™),

(g) 5.6-Dihydrofuro|2,3-c]pyndazine-3-carbaldchyde

A mixmure of 3-ctheny!l-5,6-dihydrofuro[2,3-c]pyridazine (110 mg, 0.74 mmol),
4% osmium tetroxide in watcr (0.66 mi), sodium periodate (367 mg), dioxan (6.6 ml) and
water (1.3 ml) was stirred for 3 hours. The mixturc was ¢cvaporated and the residue
treated with chloroform and added to the top of a column. Elution with cthy! acetate
afforded the product (23 mg).
MS (ES+) miz 151 (MH").

(h) Tilc compound
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A solution of 1{{4-amino-1-piperidinyDmethyl}-2-fluore-1,2-dihy dro-45- ] )Lﬂ
pyrrolo[3.2,1-]quinelin-4-one Enantiomer E1 {(52myg, 0.173 mmeol) and 5.6-
dihvdrofuro[2,3-¢]pyridasms-3-carbabdehyde (23 mg, 0,153 mmal) in DCMfmethanol 3
mlALS mib) was stiered overnight then reated with sodium triscetoxyborahydride (97 mg).
After ¥ hours more sodium trincetoxyborohydride {97 mg) was added and the mixoure |
sticred overmnight, The mixture wags partiioned between saturated aqueons sodium
bicarbonate solution and 10% methanol in DCM. The extruct wus dricd and evaporated
then the residue chromatographed ghuting with 0-20% methanel in DCM affording the
free buse of the title compound {34 my).

H (C12C 15, 2506 Hz) 1.35-£.55 (2H, m), 1 .80-2.10 (4H, m) 2.20 (1H, 1), 2.40-2.65(2H,
m), 2.75-2.90 (2H, m), 2.98-3.08 (LF1, m), 3.32 (2H, 1}, 3.95-4.05 (3H, m}), 4.40-4.55 (2H,
m), 4.70 (2H, O, 6.65 (1H, d), 685 (1FL ), 7.35-7.42 (IH, m), 748 (1H, 5), 7.7& (LH, d).
ME (ES+) iz 435 (MH ").

The free base was dissolved in methanol (2 ml) and treated with 0.1 B
hydrechloric acid (0.8 mi) then evaporuted. The residue was dissolved in methanol and
added to ¢ther, The resulting solid was jsolated by centrifugation and dried in vacuoe (26
me).

Example 61 1 {_4-I{S,ﬁ-dihydmﬁiru[z,B-elpyrida zin-3<ylmethylamino]-1-
- piperidiny]lj methyl)-9-fluoro- 1-hydroxy-1,2-dihydro-4H-pyreolo[1,2,1-/] quinalin-4-
omne Enantiomer Ef Hydrachloride

A solution of 1-[(4-amino- 1-pipendinyimethyl]-2-fluerc-1-hydroxy- 1,2 -dihydro-
drf-pyrralo[3.2. 1-fflquinolin-d-ong enantiomer E1 {48 mg,) and §,6-dihydrafuro[2,3-
¢|pyridazine-3-carbuldehyds (20 my, (1.133 mmol) in DCK/methanol (3 ml0.5 mib} was

- stirred overnight then treated with sodium triacctoxyborohydride (85 mg). After 7 hours 2
further pottion of sodium triscctoxyborohydride (85 mg) was added, Afrer 17 hours the
mixmre was partitioned between saturated aquensus sodinm bicarbonate solution and 0%
methanol e DCM, The extract was deicd and cvaporated then the residue
‘chromutographed eluting with 0-20% methunol in DC“-A dffbrdlng_ the free base of the
e compound (8 mg).
aF {CDCl, 250MHz) 1.40-1. 65 {2H, m}, 1.90-2.70 {SH m) 2.80 {11, d), 2.90-3.05 (2H,
mY, 3 30-3.40 (3H, m), 4.05 (2H, &), 430-4.45 (ZH, m), 4.70 (2H, 1), 6.62 (1H, d). 6.90
(1H, 1}, 7.45 (1H, s}, 7.50 (1H, m}, 7.70 (1H, d}.

MS (384 miz 452 (MH™).

This maicrial was conwerted to the title compound by freating a methanalhe

sotution of hydrochlerie acid and evaporating, follewed by dissolving the residue in 20%,
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methanol in DCM then precipifating with ether and isolating by centrifugation, giving 3
© white solid (4.5 mg}.

Example 62 (1 2/5)-1-[{4-{[{75}+6,7-dibyden] 1 4]dioxino[2,3-¢|pyridazin-7-
yimethyl|lamino}-1-piperidinyljmethyl]-9-fluoro-1,2-dihyuro-44-pyrrola3,2,]1-

{flgquinplin-4-one futnarate
e O N\‘_ -
O
o M

fa} 3,6-Dichlora-4- {[{25)-2-axiranylmethylloxy )} pyriduzine
A golution of {2ZR}-2-oximaylmethanol (400 myg) in THF {50 mby was cooled in an
ice bath and treated with sadivm hydride (60% dispersion, 230 mg), After the addition
wus complete 3, 4.6-trichlovopyridazing {1.0g) was added porionwise and the mixture
wag slirred at room temperature overnight. The solvent was removed by evaporation and
- the residue partioned hetween DOCM and water, The aqucous phase was further twice
" extracted with DCM then the comibined residues dried and evaporated affording the
product {1.1g).
M5 (hve ion electrospray) miz 221 (MH+).

{t) (25)-1-Azido-3-[(3,6-dichloro-4-pyridazinyl)ox ¥]-2-propanaol

A mixturg ol 3,.6-dichlore-4-{[(28)-2-oxiranyimethyl]oxy } pyridazine (1.1g) and
sadium azide (600 ma) in dioxanfvaier (25 ml’S mil} was hested to retlux for 7 howrs then
concentrated, diluted with eihyl acctate, washed with brine, dried and evaporated. The
resecdue was chromatographed eluting with hexanc then 5% methanol in DOM affording
the product (400 mg). o
MS (+ve ion electrospray) miz 264 (MHA),

() {78)-7-{Azidemethyl}-3-chlorg-0,7-dihydro[ | 4]dloxine[2.3-c]pyridazine

A mixtire of (28)-1-anda-3-[(3 ,6-dichloro-4-pyridaziny oxy]-2-propanol {400
mg} and lithium hydride (200 mg) in dioxan (50 ml) were heated under reflux over the
weckend. The mixture was treated with ice then laken 10 approximately pH7.5 with 3M
hvdrochloric acid then cancentrated to a low volume. The mixture was partiticnod
between water and DUM. The aqueaus phase was cxmicted a firrther three times with
DCM und the combined extracts dried and evaporated, Chromatography eluting with 0-
10% methunel in DCh afforded the product (250 my).
M% (+ve ion electrospray) miz 728 { Mk,

{d} [{75)-6,7-Dihydeo[ 1,4 ]dioxinal2,3-¢]pyridazin-7-ylmethvlJamine hydrochloride
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A solution of (78)-7-(azidomethyi}3-chloro-6, 7-dihydrof 1,4] dioxine[ 2,3-
¢lpyridazine (230 mg) in ethanol { |3 ml) was hydrogenated over 10% palladium on
charcoal { 120 mg) for 18 hours. The mixture was filtered and cvaporated aﬂ‘nrding the
product (220 mg).

() Title compound

A mixture of [ 796, 7-dihydro[1,4]dioxine[ 2, 3-c|pyridazin-7-¥lmethy|Jamine
hydrochlonide (220 my), (1R/S}9-fluoro-|-[{4-oxo-1-piperidiny|ymethyl]-1,2-dihydro-
4H-pyrrolo[3,2,1-j]quinolin-4-one (330 mg}, sodium acctate (540 me), acetic acid (30
drops) and 3A molecular sicves in methanal/DCK {15 mlf1 3 mb) was stirred for 2 hours
then trealed with sodium eyanoborehydride (280 my) and stimed overnight. The mixture
wis hasiflcd and ¢xtracted with 10% methanol in DCKM followed by drying and

* gvuporation. The residue was chromatographed eluting with 0-50% methunol/DCM
affording the frec base of the title campound (29 mg).
§H {CDCI3, A00MHz), 1.35-1.45 (2H. m), 1.85-1.95 (2H, ra}, 2.10-2.30 (2H, m), 2.45-
2.55 (2H, w), 2.75-2.80 {IH, m}, 2.88 (1H, dd}, 2.95-3.05 (5H, m), 4.00-4.08 {1H, m),
4.20-4.55 (3H, m), 6.65 (1H, d), 6.90 {119, 1), 6.95 {1H, d), 745 (1H, m), 7.70 (1H, d),
K68 (1H, d).
ME (+ve ion electrospray) miz 452 {(MH+).

This material (29 mnj was dissolved in methdnol DCM and trcated with 4 snlutmn,
of fumaric acid in methanol followad by ether, The resultant precipilate was isolated by
centrifuzation and then dried i vacue (13 mg).

Biolopical Activiry
Antiricrobial Activily Assay:

Whole-cell antimicrobial activity was dete[maned by brath microduution using the

" Clinical snd Laboratory Standards Tugtitute (CLS1) recommended procedute, Document

M7-A7, "Wethods for Dilution Susceptibility Teats for Bacteria that Grow Acrobically”,
The compounds were tested in serial two-fold dilutions ranging from 0.016 to 16
mee/mL.,

Compounds were evaluated against a panel of Gram-positive orpanisms,
including Staphpincocons aureus, Streptacaeccus preunioniae, Strepfococcis PYngenes,

Enteracoccns foecaiiy and Enteracocaus facciom,

In wdditton, compounds worg eyaluated against a pane! of Gram-negative strains
including Hocmaphitus influcnzae, Moraxefla catarrhadis, Escherichia coli,

- Psendomnnas aerugingsa, Profads mirabilis, Legionella pnermophile, Chilamydia
praepmaniae, Enferobacter eloacae, Enterobacter aerogenss, Klebsiella preumonice wnd
Stentotrophonongy ma ."rup.fz;h a.

The minimun inhibitory congeniration (MIC) was determined as the lowest
concentration of compound that inhibited visible growth, A mirror reader was wsed o
agxist in determining the MIC endpoint.

Each of Examples 1-61, ay identified in the present application, tested in at taast
one exemphf"ed salt foemn, had a MIC  =2ppfml apainst a strain of at teasl one of the
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116

l. A compound of formula (1) or a pharmaccutically acceptable salt and/or solvate
thereof:
2 5
A—NR" —UR

(1)

wherein;

R18 and R1P are independemly sclected from hydrogen; halogen; cyano; (C1-g)atkyl:
(C-g)alkylthio; rifluoromethyl; trifluoromethoxy; carboxy ; hydroxy optionally
substituted with (C_glalkyl or (C|.g)alkoxy-substituted(Cj.g)alkyl; (C.q)alkoxy-
substituted(C | _g)alkyl; hydroxy (C}_glalkyl; an amino group optionally N-substimted by
one or two (Cj_glalkyl, formyl, (C}_g)alkylcarbonyl or (C|.g)alkylsulphonyl groups: ov
aminocarbonyl whercin the amino group is optionally substituted by (Cj_g)alkyl;

R2 s hydrogen, or (C]._g)alkyl, or together with RO forms Y as defined below;
A is u group (ia) or (ib):

R3

-~

in which: R3 is as defincd for R1® or R!D or is oxo and n is 1 or 2:

or A s a group (1)

RT
X CH,—
Ak
W‘\Nw"’

Wl, W2 and W3 are CRARS
or W2 and W3 are CR4RY and w1 represents a bond between W3 and N,

(if)
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X is O, CR4RE, or NRS;

onc R4 is as defined for R18 and R1P and the remainder and R8 are hydrogen or
one R4 und R8 are together oxo and the remainder are hydrogen,

RO is hydrogen or (C_glalkyl; or together with R2 forms Y;

R7 is hydrogen; halogen; hydroxy optionally substituted with (C_g)atkyl; or (Cy.
elalkyl;

Y is CR4R®CH3; CH2CRARE; (C=0); CR4RE; CRARF¥(C=0); or (C=0)CRIR¥;

or when X is CR4R®, R® and R7 together represent a bond;

U is selected from CO, and CHy and

R3 is an optionally substituted bicyclic carbocyclic or heterocyclic ring system (B):

~ x1/x2\ v /_\
k @ | (b) ]
y'—— Y B)
conlaining up to four hetcroatoms in cach ring in which

at lcast one of nings (a)and (b) is aromatic,

X1 is C or N when part of an aromatic ring, or CR 14 when part of a non-aromatic
ring,

X2 isN,NRI3, 0, S(0)y, CO or CR!4 when part of un aromatic or non-aromatic
ring or may in addition be CRI4R1S when part of a non aromatic ring;

X3 and X3 arc independendy N or C;

Y1is a 0 t0 4 atom linker group each atom of which is independently selected
from N, NR|3, 0, 5(0). CO and CR14 when part ol an aromatic or non-agromatic ring or
may additionally be CRI4R15 when part of a non aromatic ring;

Y2 is a 2 to 6 atom linker group, each atom of Y2 being independently selected
from N, NR 13, O, S(0)y, CO, CR14 when part of an aromatic or non-aromatic ring or
may additionally be CRI4R15 when part of a non aromatic ring;

cach of R14 and R13 is independently selected from: H; (C_g)alkylthio; halo;
carboxy(C.g)alkyl: (C).g)alkyl; (Cj.4)alkoxycarbonyl; (C_g)alkylcarbonyl; (C.
gralkoxy (Cj.g)ulkyl; hydroxy; hydroxy(Cjg)alkyl; (Cg4)alkoxy; nitro; cyano;
carboxy; amino or aminocarbonyl optionalty mono- or di-substituted by (C_g)alkyl: or

R14 and R 13 may together represeat oxo;

each R 13 is independently H; trifluoromethyl; (C|.4)alky! optionally substituted
by hydroxy. (C).g)alkoxy, (Cq_a)alkylthio, halo or trifluoromcthyl; (Cy_4)alkenyl: (C .
g)alkoxycarbonyl; (C).4)alkylcarbonyl; (C).g)alkylsulphonyl; aminocarbonyl wherein
the umino group is optionally mono or disubstituted by (C_g)alkyl;
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each x 1s independently 0, 1 or 2; and
R? iy hydrogen or hydroxy.

2. A compound according to claim | wherein R is methoxy, fluoro or cyano and
R1b is hydrogen.

3. A compound according to any preceding claim wherein RZ s hydrogen.
4 A compound according to any preceding claim wherein R is hydrogen.
3, A compound according to any preccding claim whercin A is a group (1a) in which

nis | and R3 is hydrogen or hydroxy.

6. A compound according to any of claims 1 to 4 wherein A is (i), Wl is a bond, X,
W2 and W3 arc cach CHy and R7 is H.

7. A compound according to any preceding claim wherein U is CH».

8. A compound according Lo any preceding claim wherein R3 is an aromatic
helerocychic ring (B) having 8-11 ring atoms including 2-4 hetcroatoms of which at least
one is N or NR13 in which Y2 contains 2-3 heteroatoms, onc of which is S and 1-2 are N,
with one N bonded to X3, or the heterocyclic ring (B) has ring (a) aromatic sclected from
optionally substituted benzo, pyrido and pyridazino and ring (b) non aromatic and Y2 has
3-5 atomns, including at lcast one heteroatom, with O, §, CH» or NR!3 bonded 10 X3
where R13 is other than hydrogen, and cither NHCO bonded via N to X3,0r0,8,CH 2
or NH bonded to X3,

9. A compound according 10 any of ¢laims 1 to 7 wherein R is selected from:
3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1.4]oxazin-6-yl;
3-0x0-3,4-dihydro-2H-pyrido[3,2-5][1,4]thiazin-6-yl,
6,7-Dihydro] 1, 4)dioxino[2,3-c|pyridazin-3-yl;

6,7-dihydro[1,4 Joxathiino{2,3-¢]pyTidazin-3-yl;

6.7-dihydro[ ] 4Joxathiino[3,2-¢]pyridazin-3-yl;
2,3-dihydro-{1,4]dioxino[2,3-c]pyndin-7-yl; and

[},3 Joxathiolo[5.4-¢]pyridin-6-y1.

(0. A compound sclected from:
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1-({4-](2,3-Dihydro[1,4]dioxino{2,3-c]pyridin-7-ylmethyl)amino]-1-piperidinyl mcthyl)-
9-fluoro-1,2-dihydro-4H-pyrrolo[3.2,1-1j}quinolin-4-one, Enantiomer E2;

1-({4-1(2,3-Dihydro[ 1,4]dioxinof2,3-c]pyridin-7-ylmethyl)amino]-1-piperidinyl } methyl)-
9-fluoro-1,2-dihydro-4H-pyrrolo(3,2,1-ijlquinolin-4-one, Enantiomer EJ;
1-({(3R,48)-4-[(2,3-Dihydro[ | 4]dioxino[2,3-¢c]pyridin-7-ylmethyl)amino]-3-hydroxy-1-
piperidinyl} methyl)-9-fluoro-1,2-dihydro-4H-pyrrolo[ 3.2, 1-i]quinolin-4-one
Drastereomer 1,

1-({(3K,45)-4-[(2,3-Dihydro| | 4]dioxino[2,3-¢]pyridin-7-ylmethyl)amino]-3-hydroxy-1-
pipcridiny| } methyl)-9-fluoro-§,2-dihydro-4H-pyrrolo[3,2, | -if]quinolin-4-one
Drastercomer 2;

9-Fluoro-1-({(3R.45)-3-hydroxy-4-[([1,3 Joxathiolo[5,4-c]pyridin-6-ylmethyl)amino]-1-
piperidinyl}methyl)-1,2-dihydro-4 H-pyrrolo[3,2,1-i]quinolin-4-one;
9-Fluora-1-[((3R,45)-3-hydroxy-4-{[(6-0x0-6,7-dihydro-5H-pyridazino(3,4-
b)[1,4)thiazin-3-yl)methyljamino}-1-pipendinyl)methyl]-1,2-dihydro-4 H-pyrrolo[3.2 1-
iflquinolin-4-one;

1-({(3R,48)-4-{(2,3-Dihydro- | H-pyrido(3,4-b][1,4]Joxazin-7-ylmethybamino]-3-hydroxy-
| -piperidinyl f methy!)-9-fluore-1,2-dihydro-4 H-pymrolo( 3,2, 1-if]quinolin-4-one;
1-({{3R.45)-4-{(2,3-Dihydrofuro|2,3-¢]pyTidin-5-ylmethyl)amino]-3-hydroxy-i -
pipentdinyl} methyl)-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-i/]quinolin-4-one;
0-Fluoro-1-[((3R.4S5)-3-hydroxy-4- {[{7-0x0-1,5,6,7-tctrabydro-1,8-naphthyridin-2-
ylimethyljamino}-1-pipecidinyl)methyl]-1,2-dithydro-4H-pyrrolo[ 3,2, -if)quinolin-4-ongc;
L-{{4-[(6,7-Dihydro[ 1, 4]dioxino[2,3-¢]pyridazin-3-ylmethyl)amino]-1-

piperidinyl} methyl)-9-fluoro-4,2-dihydro-4H-pyrrolo[3,2,1-i/]quinolin-4-on¢ Enantiomer
El;

1-({4-{(6,7-Dihydro[ } 4]dioxino[2,3-c]pyridazin-3-ylmcthyl)amino}- 1 -

pipendinyl} methyl)-9-fluoro-1,2-dihydro-4H-pyrrolo[3.2,1-if]quinolin4-one Enantiomer
E2;

9-Fluora-1-{(4-{[(3-0x0-3 4-dihydro-2 H-pyrido[3.2-b][ } 4]oxazin-6-yl)methyllamino}- -
piperidinyImethyl]-1,2-dihydro-4H-pyrrolo[3,2,1-if]quinolin-4-one Enantiomer E1;
1-(}4-[(2.3-dihydro[] 4]dioxinof2,3-¢]pyridin-7-ylmcthyamino]- 1 -piperidinyl } methy1)-
4-ox0-1,2-dihydro-4H-pyrrolo[3.2,1-i/]quinoline-9-carbonitrile Fnantiomer El;
1-({4-[(2,3-Dihydro[ 1 .4]dioxino(2,3-¢]pyridin-7-yimethyl)amino]- | -piperidinyl } methyl)-
9-fluoro- | -hydroxy-1,2-dihydro-4 H-pyrrolo[3,2, 1-i/]quinolin-4-on¢ Enantiomer E2;
1-(14-((2,3-Dihydrof 1 4]dioxino]2,3-¢|pyridin-7-ylmethyDamino]- -piperidinyl } methy|)-
9-fluoro-1-hydroxy-1,2-dihydro-4 H-pyrrolo[ 3,2, 1-i/]quinolin-4-onc;
1-(14-1(2.3-Dihydro[1,4]oxathiino[2,3-¢]pyridin-7-vimethyl)amino]piperidin-1 -
yl}methyl)-9-Muoro- I-hydroxy-1,2-dihydro-4H-pyrrolo| 3,2, 1-ifjquinolin-4-one
Enantiomer El,

9-Fluoro-1-hydroxy-1-[(4-{[(3-0x0-3.4-dihydro-2H-pyrido[3,2-6][ ) ,4]oxazin-6-
¥l)methyl]amino} - L -piperidinyt)ymethyt]- 1, 2-dihydro-4 //-pyrrolo[ 3.2, 1-§]quinolin-4-ong;
1-({4-[(0,7-Dihydro[ 1 4Joxathiino[2,3-c]pyridazin-3-yIlmecthyl)amino)-1-
piperidinyl}methyl)-9-fluore-1,2-dihydro-4 H-pyrrolo[3,2,1-if|quinolin-4-one Enantiomer
El;
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1-({4-[(6,7-Dihydro[ | 4)dioxino[2,3-c]pyridazin-3-yimethyamino]-1-

piperidinyl} methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4H-pyrrolo[3.2,1-if]Jquinolin-4-onc;
1-({4-{(2,3-dihydro-1 H-pyrido[3,4-4)[1 4]oxazin-7-ylmethyDamino]-1 - '
piperidinyl} methyl)-9-Mluoro-1,2-dihydro-4A-pyrrolo[3.2, 1 -] quinolin-4-onc;
1-({4-1(2,3-Dihydro[ 1 .4]Joxathiino[2,3-5]pyridin-7-yImethyamino]- 1 -

piperidinyl} methyl)-9-fluoro- 1.2-dihydro-4 H-pyrrolo[3,2,1-{jquinolin-4-onc;
[-({4-[(2,3-Dihydro[1,4]dioxino[2,3-b]pyridin-7-ylmethyl)amino]-1-

piperidinyl} methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4 H-pyrrolo[3,2,1-i/]quinolin-4-onc
Enantiomer E:

1-({4-[(2,3-dihydro[ 1,4)dioxino[2.3-b]pyridin-7-yImethyl)amino]- | -piperidinyl ymethyl)-
9-fluoro-1,2-dihydro-4H-pyrrolo| 3,2, 1-i]quinolin-4-one;
1-({4-[(1,2,3-benzoihiadiazol-5-ylmethyl)amino]-1-piperidinyl fmethyl)-9-fluoro-1-
hydroxy-1,2-dihydro-4H-pyrrolo[3,2,1-ijlquinolin-4-one;
1-({4-|(2,3-dihydro[1.4]dioxino]2,3-c]pyridin-7-ylmethyl)amino]- 1 -pipcridinyl t methyl)-
4-0x0-1,2-dshydro-4 H-pyrrolo[3,2,1-i/]quinoline-9-carbonitrile Enantiomer E2;
1-({4-[(2.3-Dihydro[ 1 4]dioxino[2,3-¢Ipyridin-7-ylmethyl)amino)- 1 -piperidiny |} methyl)-
9-fluoro- I-hydroxy-1,2-dihydro-4H-pyrrolo[3,2,1-jj]quinolin-4-on¢ Enantiomer E1;
9-Fluoro-1-[(4-{{{5-0x0-1,2,3,5-tctrahydro-7-indolizinyl)methyl Jamino} -1 -
pipcridinyl)methyl)- 1,2-dihydro-4 A-pyrrolo[3,2,1-i/]quinolin-4-ong;
1-{{4-[(2,3-Dihydro[1,4]oxathiino| 2,3-c]pyridin-7-ylmethyl)amino]-1-
piperidinyl}ymethy1)-9-fluoro-V-hydroxy- 1,2-dihydro-4H-pyrrolo[3,2, 1-i]quinolin-4-one
Enantiomer E2;

[-(14-1(2,3-Dihydro[ 1,4]dioxino[2,3-]pyridin-7-ylmethyl)amino]-1-

piperidinyl} methyt)-9-Muoro-1-hydroxy-1,2-dihydro-4 H-pyrrolo[3.2,1-if]quinolin-4-one
Enantiomer E2;

1-(14-1(6,7-Dihydro[ 1 4Joxathiino[2,3-¢]pyridazin-3-ylmethyl)amino]-1-

piperidiny!} methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4 H-pyrrolof3.2,1-if]quinolin-d-one
Enantiomer EI;

1-({4-[(6,7-Dihydro[ 1 ,4]oxathiino[3,2-c]pyridazin-3-yimethyl)amino]-1-
piperidinylymethyl)-9-fluoro-1,2-dihydro-4H-pyrrolo[ 3,2, 1-jflquinolin-4-one Enantiomer
El;

1-({4-[{6,7-Dihydro-5H-pyrano(2,3-¢]pyridazin-3-ylmethyl)amino]-1 -

piperidinyl} methyl)-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-ilquinolin4-onc Enantiomer
El,

9-Fluoro-1-[((3R)-3-{[{[1.3)oxathiolo[5.4-c]pyridin-6-ylmethyl)amino]Jmethyl}-1-
pyrrolidinyl)methyl}-1,2-dihydro-4 H-pyrrolo 3,2,1-j]quinolin4-onc;
I-{[(3R)-3-({[(7-Chloro-3-0x0-3.4-dihydro-2 H-pyrido[3.2-b][ | ,4Joxazin-6-
ylmethylJamino} methyl)-1-pyrrolidinyl]methyl }-9-luoro-1,2-dihydro-4H-pyrrolo[3,2,1-
iflquinolin-4-one;

9-Fluoro-1-{{(3R)-3-({[(3-0x0-3 4-dihydro-2H-pyrido(3,2-h]( | 4 ]thiazin-6-
yhmethyllamino } methyl)-1-pyrrolidinyllmethyl}-1,2-dihydro-4 H-pyrrolof3,2,1-
iflquinolin-4-one;
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9-Fluoro-1-{[(3R)-3-({[(3-0x0-3,4-dihvdro-2 H-pyrido(3,2-5][ 1,4]oxazin-6-
ylymcthylJamino jmethyl)- I -pyrrolidinyl)methyl}-1,2-dihydro-4H-pyrrolo{3,2,1- ) 65
iflquinotin-d4-one; _
1-L((3R)-3-{](2,3-Dihydro[ 1 4]dioxino{2,3~]pyridin-7-ylmethyl)amino)methyl }-1-
pyrrolidinyl)methyl}-9-fluoro-1,2-dihydro-4 H-pyrrolo(3,2,1-i/}quinolin-4-one;
9-Fluoro-1-[(3-{[([1,3Joxathiolo[5,4-¢ |pyridin-6-ylmethyl}aminojmethyl } -1 -
pyrrolidinyl)methyl1-1,2-dihydro-4 H-pyrrolo[ 3,2, 1-ijjquinolin-4-one;
F-{(3-({{(7-Chloro-3-0x0-3,4-dihydro-2H-pyrido[3.2-£][ | .4Joxazin-6-

yl)methyllamino} methy!)-1-pyrrolidinylJmethyl}-9-fluoro-1,2-dihydro-4 H-pyrrolo[3,2,1-
iflquinglin-4-onc;

- {[3-({[(7-Chloro-3-0x0-3,4-dihydro-2 H-pyrido[3,2-b]| 1 ,4Joxazin-6-

yDmethylJamino} methyl)-1-pyrrolidinylJmethyl} -9-fluoro-1,2-dihydro-4H-pyrrolo(3,2,1-
ifjquinolin-4-one Isomer 1, 2, 3 or 4;

1-[(4-{[(3-Ox0-3,4-dihydro-2 H-pyrido[3.2-0][ 1 ,4}thiazin-6-yymethyl Jamino}-1-
piperidinymethyl]-1,2-dihydro-4H-pyrrolo[3,2,1-ifJquinolin-4-ong;
1-({4-[(2.3-Dihydro[ 1 4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-1-piperidinyl } methyl)-
1,2-dihvdro-4 H-pyrrolo[3,2.1-if]quinolin-4-onc;
1-({4-[([1.3]Oxathiolo[5,4-¢]pyridin-6-ylmcthyl)amino]-1-pipendinyi } methyl)-1,2-
dihydro-4F-pyrrolof3.2,1-if]quinolin-4-one;

[-[(4-4{(7-Chloro-3-0x0-3,4-dihydro-2 H-pyrido[3,2-b] 1 ,4Joxazin-6-yl )methyl]amino} -
1-piperidinyl)mcthyl]-1,2-dihydro-4H-pyrrolo[ 3.2, 1 -{fJquinolin-4-one;
1-({4-[(3,4-Dihydro-2H-pyrano(2,3-c]pyridin-6-ylmethyl}amino]- 1-pipendinyl y methyl)-
1,2-dihydro-4H-pyrrolo(3,2,1-ifJquinolin-4-onc;

1-[(3-{](2,3-Dihydro[ 1,4)dioxino[2,3-¢]pyridin-7-yImethylJaminomethyl} - 1 -
pyrrolidinylymethyl]-9-fluoro-1,2-dihydro-4 H-pyrrolo( 3,2, 1-if]quinolin-4-onc;
1-({4-{(6,7-Dihydro[ | ,4Joxathiino[2,3-¢]pyridazin-3-ylmethyljamino}-1-

piperidinyl} methyl)-9-fluoro-1-hydroxy-1.2-dihydro-44-pyrrolo( 3.2, 1-if/lquinolin-4-onc
Enantiomer E2;

9-Fluoro-1-{[3-({[(3-0%0-3,4-dihydro-2H-pyrido[3,2-b][1.4]thiazin-6-

yl)methyllamino} methyl)-1-pyrrolidinylJmethyl} - 1 2-dihydro-4H-pyrrolo(3.2,1-
if]quinolin-4-onc;

t-{{4-[(6.7-Dihydro[ 1 41dioxino[2,3-¢]pyridazin-3-ylmethyl)amino]-1-

piperidinyli methyl)-4-ox0-1,2-dihydro-4 H-pyrrolo[3,2, 1 -ifjquinoline-9-carbonitrile
(Enantiomer E1), :

1-{{4-[(6,7-Dihydro[ ! 4)dioxino{2,3-c]pyriduzin-3-ylmcthyl)amino]-1-
piperidinyljmethyl)-4-oxo-1,2-dihydro-4 H-pyrrolo[3,2,1-iflquineline-9-carbonitrile
(Enantiomer E2);
F-(R/S)-[(4-{[(35)-2,3-Dihydro[1,4]dioxino[2,3-b]pyridin-3-ylmethyl Jamino}- 1-
piperidinyD)methyl]-9-fluoro- | 2-dihydro-4 H-pyrrolo(3.2,1-if]quinolin-4-one;
1-({4-[(6,7-Dihydro-5H-pyrano{2,3-c]pyridazin-3-ylmcthyl)amino]-1-

piperidinyl} methyl)-4-0xo0-1,2-dihydro-4H-pyrrolo(3,2,1-if]quinoline-9-carbonitrile
Enantiomer El,;
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1-({4-[(6,7-dihydro-5H-pyrano[2,3-c]pyridazin-3-ylmethyl)amino]- 1-

piperidinyl i methyl)-9-fluoro- 1 -hydroxy-1,2-dihydro-4H-pyrrolo[3,2,1-iflquinolin-4-one )
Enantiomer E1; ) ?/(a
9-Fluoro- 1 -[(4-{[(0-0x0-6,7-dihydro-5H-pyridazino[3,4-5][ 1 ,4]thiazin-3-
yDmethyl}amino}-1-piperidinyl)methyl]-1,2-dihydro-4H4-pyrrolo(3,2,1-i/]quinolin-4-one
Enantiomer El;

1-({4-[(2,3-dihydrof | 4]dioxino[2,3-¢]pyridin-7-yimcthyl)amino]- I-piperidinyl  methyl)-
I-hydroxy-4-0x0-1,2-dihydro-4H-pyrrolo[3,2, |-ij]quinoline-9-carbonitrile Enantiomer
El;

1-({4-[(2.3-dihydro[1,4]dioxino{2,3-¢]pyridin-7-ylmethyamino]- 1 -piperidinyl } methyl)-
1-hydroxy-4-ox0-1,2-dihydro-4 H-pyrrolo[3,2,1-if}quinoline-9-carbonitrile Enantiomer
E2;

1-[{(4-{[(7-Chloro-3-0x0-3,4-dihydro-2H-pyndo[3,2-b][ 1 ,4joxazin-6-yl)methyl Jumino} -
I-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-pyrrolo[3.2,1-ij Jquinolin-4-one
Enantiomer E1;

1-({4-{(2,3-Dihydro[ ] ,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-1-piperidinyl} methyl)-
9-(methyloxy)-1,2-dihydro-4H-pyrrolo[3,2,1-1f]quinolin-4-one Enantiomer E1;
1-({4-1(2,3-Dihydro[ 1 4]dioxino[2,3-c]pyridin-7-yimethyl)amino]- 1 -piperidinyl } methyl)-
9-(methyloxy)-1,2-dihydro-4H-pyrrolo[3,2,1-ij]Jquinolin-4-onc¢ , Enantiomer E2;
1-({4-[(6,7-Dihydro{ | 4]dioxino[2,3-c|pyridazin-3-yImethyamino]-1-
piperidinyl}methyl)-9-(methyloxy)-1.2-dihydro-4 H-pyrroio[3.2, 1-j/jquinolin-4-onc,
Enantiomer |,

9-Fluoro- 1 -{|4-({ [(7R/S)-7-(hydroxymethyl)-6,7-dihydro[ | ,4]dioxino[2,3-¢]pyridazin-3-
ylimcthyl}amino)- | -piperidinyl Jmethyl}-1,2-dihydro-4H-pyrrolo[ 3,2, 1-jlquinolin-4-one
Diastercomer D1;

[-({4-[(3.6-Dihydrafuro[2,3-c]pyridazin-3-ylmcthyl)amino]- 1 -piperidinyl }methyl)-9-
fluoro-1,2-dihydro-4H-pyrrolo[3.2,1-§lquinolin-4-one Enantiomer E1;
1-({4-[(5,6-dihydrofuro[2,3-¢]pyridazin-3-ylmcthyl)amino)- k-pipcridinyl Y methyl)-9-
fluoro-1-hydroxy-1,2-dihydro-4/-pyrrolo[3,2,1-jj]quinolin-4-onc Enantiomer C1; and
(1R/S)-1-[(4-{[(75)-6,7-dihydro[ 1 4])dioxino(2,3-¢c]pynidazin-7-ylmcthylJamino} -1 -
piperidinyl)methyl)-9-fluoro-1,2-dihydro-44-pyrrolo[3,2,1-i/]quinolin-4-one;

or a pharmaceutically acceptable sult and/or solvate thercof.

I, A compound sclected from:
1-({4-1(6,7-Dihydro|1,4]dioxinof2,3-¢Jpyridazin-3-ylmethyl)amino]-1-
piperidinyl} methyl)-9-Auoro-1.2-dihydro-4f/-pyrrolo[3,2,1-/fjquinolin-4-one Enantiomer
E| Mono 4-mcthylbenzenc sulphonate salt;
1-({4-[(6,7-Dihydro[1,4]dioxino[2,3-c]pyridazin-3-ylmethyDamino]-1-
piperidinyl} methyl)-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-if]quinolin-4-on¢ Enantiomer
E1 Mono (2E)-2-butencdioate salt;
1-({4-1(6.7-Dihydro[1,4]dioxino[2,3-¢)pyridazin-3-ylmethyl)amino]-1-
piperidinyl } methyl)-9-fluoro-1,2-dihydro-4#H-pyrrolo(3,2,1-ifjquinolin-4-one Enantiomer
E1 Mono (2E)-2-butencdioatc salt anhydrate 1; and

-112.
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1-({4-[(6,7-Dihydro[1,4]dioxinof2,3-c]pyridazin-3-ylmcthyl)amino}-1-
piperidinyltmethyl)-9-fluoroa-1,2-dihydro-4H-pyrrolo[3,2, 1-ij]quinolin-4-one Enantiomer
El Maono (ZE)-2-butcnedioate salt tohydraze,

12. A mcthod of treatment of bacterial infections in mammals, particularly in man,
which method comprises the administrition to a mammal in need of such trcatment an
cffective amount of a compound according to claim 1.

13. The usc of a compound according to claim 1 in the manufacture of a medicament

for use in the treatment of bacterial infections in mammals.

14. A pharmaceutical composition comprising & compound according to claim 1 and

a pharmaceutically acceptuble carricr.

15. A compound of formula (1iB):
A—NR*R™

(1B)
in which R20 is hydrogen.

16. A compound according o claun 15 selected from:
1-[(4-Amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2, 1 -ij]quinolin-4-
ong cnantiomer E1;

L-[(4-Amino-1-piperidinyl)mcthyl}-9-fluore- 1,2-dihydro-4H-pyrrolo[3.2,1-ij]quinclin-4-
onc enantiomer E2;

1-4[(3R,48)-4-amino-3-hydroxy-1-piperidinylmethyl} -9-fluoro-1,2-dihydro-4H-
pyrroto[3.2,1-ijJquinolin-4-one;

1-[(4-Amino- | -piperidinyl)methy)]-9-fluoro-1-hydroxy-1,2-dihydro-4H-pyrrolo[3.2,1-
iilquinolin-4-one;

[- {{(3R)-3-(Aminomethyl )} I-pyrrolidinyiJmethyl } -9-fluore-1,2-dihydro-4 H-
pyrrolo[3.2,1-if]quinolin-4-one;

1-[(4-Amino- 1-piperidinyl)methyl]-1,2-dihydro-4H-pyrrolo[ 3.2, 1 -f]lquinolin-4-onc;
1-[(4-Amino- 1 -piperidiny)methyl}-4-ox0-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinoline-9-
carbonitrile; and

1-{(4-Amino- 1-piperidinyl)methyl]-9-(mcethyloxy)-1,2-dihydro-4H-pyrrolo| 3,2, 1-
ijJquinolin-4-onc.
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Compuastos

Esta invencidn Be refierse a nuevoes comouestas,
composiciones que los contilenen ¥ & su urilizaclién oot
compuestos antibacterianos.

Las publicaciones internacionales WOL2/0822¢,
Wwolz2/ /500681, WOOZ/56dR2, Wou2/96507, WO2O03087028,
wCzG02010138, WO2003064421, WOZ003064431, wWo20040029%2,
We2a0u4002420, WO2054014361, WwWo2004041210, WoZ2Q0£0%6282,
WO2002050026, WOZ004358144, WC2004087145, Wo20D0&002047,
WO20060145380, WﬁEGDEélGD%D, WOZ0060LT326, WO200601239¢6,
WOZODEDLLITARE, WCZODE02035381, WOZON60B117%, WOI0NEGE1264,
WQZ00e08128%, WO2006081178, WOZ006081182, WO01/25827,
WOO2 /40474, wooz/07572, WoZ004024712, WOZO04024713,
WO2E0402355€%, WOZOO4087647, Wo2004039247, WOZO03016216,
WOZO05097781L, WOQUﬁﬁGlGBEl, WOZO068021448, WO2006032466,
WOZ036038172 v WOZD06046552 describen  derivados de
gquinolina, naftizidina, morfolina, ciclohexanc,
pipsridina ¥ | wiperazina Gue Tienan actividad
antibaclteriana. La publicscién internacional WO20064104300
degscribe compuestes de  anilly ftriciclice ceondensadn
capaces de actuar selectivamente schre los recepiores
cennacslinoldes., '

Esta invencilisn proporciona un compussto de férmula
iIy = wmma de -sug sales vy /o unc Jde  sus  solvatos

farmacéuticamente aceptables

A—NR? —|R*

en donde:

s



la e . ) L
R y R se seleccionan independientemente de

hidrdgeno; haldgeno; c¢iano; alguile (Cl%);' alguil iC _ lﬂzbigg

gitioc; trifluorometilo; trifluorometcexi; carboxi; hidroxi

opcionalmente sustituide con alquilo (C, ) o alcoxi(C _.}
5 sustituldo alguilo (C,_); alcoxi{C, ] sustituide alguilo
iCi-gl); hidroxialguilo (Cl_s} ; nn grupo amino

opcionalmente N-sustituido con une o dos alquilo (Clml'
formilo, grupes alguil(C, .} <carbonilo o alguil (Ci-g)
sulfonilo; o aminocarbonilo en donde el grupo aminc esta

10 opcionalmente sustituido por alguilo (C _,}

2

D . 3
R es hidrdgenc o alquilec ({C

Lq)r © jimto con R

forma Y segun se define a continuacidn;

n

A es un grupo (ia) o (ib):

R3
N On
N /N

(ia) or (ib)

2 . . 1a 1L
5 en el gque: R es segun se define para R o R o es

oxo y n es 1 o 2:

o & es un grupo (ii)

7

R
X LCH,—
wi- Nt
W'\N.W2

1 2 3 a8
W, W y W son CRR

(ii}
2 3 4 8 1 3
20 oW y W son CRSR y W representa un enlace entre W

1 8 ]
X es O, CRR, o NR;

. 1a b
un R? 23 segun se define para R y R y los
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:

restanktes ¥ RS sonh  hidrégeno o un Rq ¥y R 2on
conjuntamante cxa y los restantes scn hidrégena;

R e hidrégén07 0 alguilo (T, ); o Jjunto con B’
Torma Wy

E? es hidrégeno: halégenc; hideoxi opoicnalmente

sustitnido con alguile (T, J7 o alguilo {Ci.g):
. k3 1 4 , , 1.8 a_
¥ ez {CRER CHE; CHQCR E; (C=0; CRER; CERIL=0)1; o
_ _a.a ' o ‘
jo=0CR R ;
‘ : L4 ] y| .
o cuande ¥ es CREBE, R ¥y R representan juntos un

enlace;

U estd seleccionado de G, y CE, ¥

=

B a5 un sistema de anille biciclico, carboclclico o

heterociclico opcicnalmente sustituido (B}

KRNKL/xi\ny-Hw
{a) |5{m
Yl Y

gque conilene hasta ouatro hetepoatomos en  cada

(B}

anillc en 2l zusl
al menos uno e los anillos &) y {b) es argmatico;

1
H ez £ o H cuando - forma parte de un anillo

fox 14 . .
aromatlico, o CR cuandse forma parblte de un anillo no

arcmatico;
e 213 ‘ o ~pld .
X= @s MW, NR--, O, S5{Qly, €O o CR cuando es parte
de un anille aromiatice o no aromatico, o puede ser ademas
Ccrl4a1% cuande es parte de un anillo no aromdtico;
3 5 . .
X v ¥ son independientements ® o O

1 .
¥ &3 un grupo enlazador de O a 4 atomcs en sl cue

-

cada Aatomo estd seleccionado independientemente d= M,
1 14 , .
WE , O, S(O}x, O oy CR cuands forma parte 4e un anillo

arometice o no arocwdbico o puede ser adicicnalmente

1
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mone o di austituide por alguilo: (C

CRRT euando forma parte de un anilio no arowmdtico;

YE 23 un grupa enlazador de 2 a € dtomos, en =1 que
cada dtemo de Y se szeleccilona indépendientemente de M,
HRH, 0, S[C]x, CO, cEl% cuando forma parte de un anillo
aromatico o 03 aromatico o pusds ser adicicnalmente
CRHRI5 cuandg forma parte de un anillc no aromatico;

cada usnc e rld Y gl3 c@ gelecoiona

independientementa de: H; alquiliC -g4itis; hale; alquil

iT]_4r carboxilo: alguilo [C, )7 alcoxi{ﬂlqlcarbonilc;

alguil(C , tearbonilo; alcaxi (O] alquilo (Cy_ s
hidroxi; hidrexialguilo (Clq}; alcoxi (C, gl nitro;
ciana; carboxi ;. aminog o amingcarbonilce opocionalmente

1) F D

11 is _ — .
B ¥ B guedsn representar conjuntamente oxof
i3 )

cada R ez incdependientemente H; trifluorometilea;

alguilo {0, ,} oprlonalmente  sustiteide por  hidroxi,
alcoxd (€, ), alguil(C Jlkie, hale o trifluozometils;

aiquenila (2, 1 alcoxi{Cl_gjcgrboﬁilﬁ; alquil{Cy.

gicarbonile;  alguiif(C  Jsulfosails; aminocarbonilo en el
cual el Srupo &Gming ests opcionalmente  mono o
digustituido por alguilo (qu}{

cada % 2= independientemente 0, 1 & Z2;

R’ es hidrégens o hidroxi.

Esta invenclon. también proporciona uon méEiodo de
tratamiento de infecciones bactefianas én mamliferos,
particuwlarmenks en eres humanos, vy dicho método GDmprénde
ia  administracidon de wna cantidad efectiva de  uwn
aompuests de férmnla (I), o una de sus sales yi{o uno de
aus solvatos Ffarmacéuiicamente iaceptables a un mamifero

gque necesita dicho bratamienta,



Lz invencidn tambien proporcicnz =1 usoe de uan
compuesto de férmula (I}, o una de sv3 szales y/o unc de

505 solvataos farmacéuricamenie aceptables, en la

I
[

fahricacién de un medicamento para su usoc  en
tratamients de infesdciones bacterianas sen mamlferos.
Lz i1nvencidn también properciona una conpesicidn

farmaceulica que comprende un compuesto de £drmula (I}, o

una da aus szles via ueen o da ZUS solvatos
farmacéeuticamente auepktabhleas y an vehiculc

fartmacéuticamente acerctable,

.- 1a 1b
En  un  aspects especifico cada R Yy R .3
independientemente hidrégeno, lalcoxi g0, alquilic,
Jtio, alguile (C,_ ¢, cians, ocarbozi, hidroximetile o

haldgenc; mas pariicularmente hidrdgeno, metoxi, metils,
viano, o haldgeno.

. . \ la 1h
En determinadas rcealizacicnes cada R ¥ E 25

hidrdageno, metoxi, metila, ¢ haldgens, como clora o

.. , , . . _la
flucro. En algunas realizaciones solamenie un grupc & o

1z - . . - . . » - »
R es distinto a hidrogeno. En realiracicnes especificas

£ ey metexi, fluoro o ciano y B es hidrégens, mas
particularMente R 25 fluare y B es hidrageno,

En un aspecto especifico R2 a8 hxdrogeno.

En un aspecto especifico R as hidrogens.

Loz ejemplos especificos de E3 incluyen hidrdgeno:
hidroxi wopcicnalmente sastituide; amine opciohnalmente
sustituldo; haldégeno: alquilo {C}ﬁ}; l-hidroezi-slqguils
00, b aminocarbonllo opcionalmente sustituide. #as
sarticulagmente, losd ¢grupos B3 son hidrégenc; COMHz: 1-
hidroxialguile por ejemplc CH,OH; hidroxi opcionalmente

sustitunide por ejemglo meboxi; aming opolenalmente
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sustituido; ¥y haldgeno, en particular fleore.  Mas
. 2 . . . . _
particularmenta B &3 hidrdageno, hidrosi o Fluoro.,
En un azpecto especifico, cuando A 25 (ia], n as 1.
] _

Tn obre aspecte R e3td en la posicidn 3 o 4. En otzo

. PR . EJ
aspecto mas especifics, B oes (ia), nmes 1 y B estd en la

posicién 3, ¥ mAs pazrticwlarmente estd en posicion

_ ) ‘ 2z
relative cig con respecto al grupo WR.
" En reslizaciones especificas, A es un gropo {ia) =n
3 , . \ .
2 ozl n o es 1 vy R 25 hidrdgenc o hidroxi.

En un aspects especificn, cwnando A es (idi), X es

1_EB B ) . .
CER v B &3 H o OH y mas perticcelarmente OH esta en
posicion relativs fFrans con respecto a R, En  otro
1 , 7 ..
egspecta W es un enlace. En obtro aspecte B oes H. En

- , L 1 : , o
rezlizaciones especificas W 22 un enlace, ¥, e ¥ W son

cada unc de elles CH, ¥ R es H.

En determinadas realizaciones U 23 CHE.

Zn ciertas realizaciones =} ey L anillo

heterociclive agoemédtico (B con 8-11 Atomos en et anillo

gue Ancluyen 2-d hstercatomes de las caales a3l menos @no

13 - , - i
es N o HNA en el qgue, en realizaciones especificas, ¥

contiene 2-3 hetercatomes, wno de los cualez es 5 oy 1-2

_ 3
sen W, con un N anlazado a ¥ o,

En realizacianes alternativas el anillo
netercciclico (B tiene el anillo (a} aromztico

‘zeleccicnade de kenzo, plrido ¥ piridazino oprcicnalmente

: o _ _
sustitnide v el anille (2 no aromiatice = ¥  Lieng 3-5
atomos, mas particularmente d Atomos, incluyendo #1 w&nos

. Rk ) 5
urn heterostome, con O3, 5, CH2 o HE enlazado a ® &n

13 . . . f . -
donde R es distinto de hidrdgeno, y o bizn MHCD esta

i . 4 [} LTLT 2
anlazado por medic de N a X, o O, 5, CH, o WHE easta

52
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enlazado a Ka. In wn aspectc especifico el anillo {aj
contiene nirtrdgeno arvomatica, ¥ maz particularmente el
2nills {a) es piridinz o pirazina. Los ejemplos de
anillos (B} incl=zyen los  siguientes opcionalmente
sustituidos:

fa] v (k) arcmaticaos

iH-pirrole(Z,3-b]l-piridin-2-ilo, l1H-oirrcle(3,2-b]-
plridin-Z2-ilo, 3H-imidazo[d, 5-bl-pirid-Z-ilo, -3H-
quinazolin-4~-grse-2-1ilc, benzimidazol-2z-ilo, benzo[l,é,E]-

tisdiazel-5-ile, henzoll,2,5]-cxadiazcl-5-ilo, bDenzofur-

2-ilo, renzotiazaol-7-ilq, Lenze(b]ltiofen-2-1il1s,
cenzoxarol-Z-11q, cromen—4-ocna-3i=-ila, imidazail, Z-

zlpiridin-2-ilao, imidezo-[1,2-a]l-pirimidin-2-ilc, indol-
7—ila, indol-g6-ilo, isogquinolin-2-iio, [l,BT—naftiIidin-
A-ilo, odezolc[d,5-b] -piridin-2-ilo, gquznolin-2-ilo,
quinolin-3-ile, guinoxalin-2-ileo, indan-2-ile, naftalen-
Z~-ilc, 1.,3-dipxo=-iscindol=-2-1i1a, bepnzrimidazol-7-il0,
benzobiofen-2=-ile, lH-bengzotriazol-5%-ilc, 1H-indol-5-ile,
AH-benzooxazol-2-ana~-6t-ilso, 3hR-benzocxszol-Z-ticna-6-ilo,
3H-benzotiazol-Z-ona-5-ilo, 3d=quinazolin=-4-ana-2-1il1o,
If~ouinazolin-1-cna-é-ilo, 4=sxn—4H-piridol(l, 2-
alpirimigdin-2-ilsz, benzo[l,2, 3] tradiaznl-6-1la,
benzail,2,5itiadiszol-5-110, benzol[l,d]oxazin-2-pna-3-—
11o, kenzotiazol-%5-ile, kenzotiazol-8=ilo, cinclin-3-ilo,

imidazo[l, Zralpiridazin-2-ile, imidazo([l,2-blpiridazin-i-

Lla, pirazeloll, d-alpirvazin-2-ilo, picazelall, 5-
alpividin-2-1lo, _ virazele(l,S5-a]lpirimidin-6-ilo,
picazololb, -} [1,2,4)bbriazin-3-ilc, piridofl,z—

gipirimidin-4-ona-2-ile, piride(l,2=-alpirimidin-d-cna-3-
ile, quinazelin-2-ilo, quincralin-g-ilo, tiaeclo[d,2-
alpirimidin-S-cna-7-ila, tiazole (S, 4-blpiridin-2-ile,
Liano[3,2-blpiridin-49-ilo, tiazolol5, 4-blpividin-6-il>,

d=nxon-tH-pirido[l,2=alpirimidin-2-ila, l-oxo-1,2-dihidro=

\ B
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iscquinclin-3-ilo, tiazolo(4,5-blpiridin-5=-ilo,
(1,2,3]tiadiazako[5, 4-klpiridin=&-11n, 2H-izoguinwlin-l-
ona-3-ilc |

[a) no &8 aromatico

{28t =2,3-dihidre-1H-indol-2-ilno, {25)-2,3-dihidro-
3-{R,8)-3,4-dihidro-72H-

bepnzo(l,4]ldioxin=-2=-110,

barzo[l,4}tiazin-3-110, 3-{Ri-2,3-dihidro-
[1,4]diﬁxin9[2,3—b]?iridin—3—ilc, - 3=151-2,3-dihidro-
i1, 4ldioxine[2,3-blpiridin-3=-ily, 2, 2=dihidrs-

benzo[l,4]dicxan-2-ilo, 3-subatituido-3fl=guinazolin-4-on-
2-ilo, {73)-4&,7-dihidroil,d4]diexine[Z,3-c]lpiridazin-T-1ilc

{b)] no es arcmdtice

1,1,3-trioxa-1,2,3,4-tetrahidrol Y benze[L, 4]
tizzin=-0t—-ilo, ‘ﬁbenza[l,S]dioxol—5—ilc, 2,3—diﬁidrn~
beﬂzﬁ[l,d]dioxin-ﬁ-ilng 2-oxo-2,3=dihidro-henzocxazol-6-
ile, J-sustituido-3H4-benzooxazol-2-ona-9-ilao, 3-
suatituidG—SH*b@nzﬂmﬁazal—?—tiona-ﬁ-ilo, F-sustituido-3H-
benzotiszal-2-ona-e-ilo, dH-henzoil, 41ocxazin=-3-cha-t-1lag
[Z=oxo-3,4-dihidro=2H-benzo(l, 4] oxazin~-6-1ilao), 4 F=-
benzo[i, 4]tiazin-3-ora-6-1ilo [3-ox0-3,4~cdihidro-ZH-
benzo[l, 4] iazin-6-11p), dH-benzoll,é¢loxazin-3-ona-7-ilc,
4-oxo-2,3, 4, 5-tetranidra—benzoib] [1,4] tiazepin-7-ilc, 5=
ocxo=2, 3-dinidro-58-tiazolo[3,2-alpirinidin-§-ilo, 14-
piridol?,3-k]{l,¢}tiazin-2-ona-7-1la [(Z2-oxo-2, 3-dibidzro-
1M-piridoe[2,3-D]ti1azin-7-ilo), 2,3-dihidre-l1H-piridol2, 3-
bl [Ll,41tlagin-7-1ilc, 2=oxo-2,3-dihidro=1H-piridol3, 4~
bltiazin-7-ile, 2,3-dinidro-{l,4]diexino[2,3-blpiridin-5-
iid, 2, 3=dihidre-[1,4)dioxinel(2,3-clpiridin-7-1iic, 2,3-
dihidra-[1,4]dioxing(<,3-bhlpiridin=-7-1ilc, 3,4=-dinidro-ZH-
Lenzel[l,4loxzzin-&-ile, 2, 4-dihidro-Z2H-benzo([l,d]ltiazin-
F-ilao, J-oxo-3,4-dihidro-2H-pirido([3,2-b] [1,4d]cxazin-5-
ilo, 3,4-dinidro-2H-piride[3,z-bl{l,4]tiazin-6-ilo,  3-

oxo-3, d=dinidro-25-pirido[3,2-blil,4itiarin-6-ileol, 3,41-

&2
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dihidro=-1H-quinolin-Z2-ona-7-iiag, ‘ 3,4-dihidre-1H-

suinoxalan-2-¢gna-7-ilo, b, 7-dihidro-4H-pilrazolall, 5-

alpirimidin-Z-ona-Z2-ilo, 5,€,7,8-tetrahidro-

[1,8]naftiridin-2-11o; Z-axo-3,4-dihidro-1H-
[1,8]nafciridin-6-ilo, 6G-oxo-6,7-dihidro-5H-8-tia-1,2,5-
triaza-naftalen-3-1ilo, 2-oxo-2, 3-dihidro-1H-pirido[3, 9-
bl (1, 41oxazin-T-ile, 7-oxo-2, 3-dihidro—1H-picida(2, 3-
b}[l;ﬂ]oxazin-T-ilﬂ; &, T=dihidrc-il,d]dioxinci?, 3-
dizirimidin-2-ilo, [1,3)loxatiolof5,9-alpiridin-&-i1o,

3,9-dihidro-Z2f-piranc[2, 3-cipiridin-BE-ilo, 2, 3=dihidrao-

Lyd-benzodioxin-7-1io, 2,3-dihidrao(l,d]leretiinoe[Z, 3=
slpigidin-7-1lgo, 2,3-dihidrofur2(2, 3-clpiridin-5-ilz,
2, 3—dihidro=l-beneocfuran-5-ila, 2,3=
dihidr@[l,é]oxatiinG{Z,S-b]pi;idin-Trilc; 6, 7-
dihidro{l,4]Dxat£ino[3,2—c]piridazin—3~ilo, 8,7-
dihidrell,1)exatiine (2, 3-clpiridazin-3-ilc, 4,7-
dihidro{l, 4)dioxinc|[Z, 3-clpiridazin-3-1lo, 2,3-dihidro-
l1H-pirido[3,4=-L] (1, 4loxazin=-7-1la, Gecxe-1,2,3, 5-
tevrahidroindclizin-Y=ileg, b, 7-dihidro-SH-piranc|2, 2-
clpiridazin-3-1ilq, 6-axo—&, T-dihidre-SH-piridazina [ 3, ¢-

Flil,ditiazin-3=11, benzw|l,2,3tiadiazcl=-5-11o,
benzo[l, 2, 5)tiadiazol-5-110, benzotiazol=-5-ile, tiazolo-
[5,d=2]lpiridin-4-ilao, Z-oxo-2,3-Cihidres-1H-piridei?, 3-
i1 [1,41tiazin-T7-1la, J=metil-Z-oxo-2, 3=dihidro-
benzooxazsl-6-ilc, 8-cxo-4H-piridell,Z-alpirimidin-z-ilo,
t-pxro-1,5,6, T-tetrahidre-1,8-naftiridin-Z2-1ilo.

i3

En algunas zeslizacicnes R es 2 =51 eska en 21
anillc (a) ¢ ademas  alguils (C,_,t coinge . metilc o
iscpropilo cuando estd a&n al anillo (2] . Mas

i

, o . 13
parcicularmente, en el znillo (k! R es H couanda NE

2 . . L3 .
esta enlazado a Xy alquiio (2 g} cuandag  HER esta

5
- enlazade 2 K.

i
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En otras regllizaciones R. ¥y R =e seleccicnan

independientemsnte de hidrégeno, haleo, hidroxi, alguilc
(C,. )+ 3leoxi {C, ), nitro y ciano. Mas particularmente
|15 1 . x :
E  es kidrdgeno.

14

Max particularmente cada R se gseleccicna de

hidrégene, cloro, fluoro, hidroxi, metilo, metoxi, nitreo

- - . N l": ]
v rwians. Tedavia mas particularmente, R me selacoiona

ge hidrégeno, fltor o nibro.
Mis particularments g ¥ R son cada une H.
Los grupos RY eapecificos incluyen:

1,2,3]tiadiazols[5, 4=-blpiridin-6-ilo

l1A-pizrelo[2,3-blgiridin-2-ilec
Z,3-dihidre-[1,1)1dioxino (%, 3-b]lpiridin-6-ilo
2,3—dihidro—[1,4]dicxin0[2,3—b]ﬁiridin—?—i102,3—

dihidro-[1,4]ldioxinc[2,3-¢lpiridin=7-1la
?2,.3-dihidro-benzol[l,4)dioxin-5-1ilo
Z2-oxo-2,3-dihidro=1H~pizido[2,3-b] [1,4]aoxazin-T-ila
Z-oxre-2,3-dinidro-1%-pirido{z,3-bi[1l,4]tiazin-7-1lc
3,4-dihidro-ZH-bernzo{l, 4]oxazin-6-11¢
I-metil-2-oxo-Z,3-dihidro-benzooxazol-6-ilo
3-oxu=-3,d-dihidre-2H~henzoll, 4ioxazin-6-ilo
3-oxo-3.¢-dihidro-ZH-plzido([2,2-b] [1,4]oxazin-6-1lc
F-exo-3,d-dihidro-2¥-bhenzoll, 3l tiazin-a-1le [4H-

benzail, 4) tiazin-2=-ona-d-ila)
4-oxo=-4H-piride[l,2-a]pirimidin-2«ilo
G-nitrm~henzol[l,3]dioxel-5-1kao .
T-fluoro-i-axo-3, é-dihideo-2H-benzofl, 4)oxazin-5-ilo
f~hidroxi-l-axo-1,d=dihidro-isoquinalin-3-ila
B=-hidroxiguinolin-2-iloc
benzol 1,7,3)jtiadiazol=-5-11l0
benzoll,?,5ktiadiazol=-5-1ilo

banzotiazol=-5-ilo
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tiazolo-[5,4-b]lpiridin-6-ile

F~oxe~3,d-dihidro-2H-pirideo{3,2=p)[1,4)tiazin-é-ilo

T-cloro-3-cxe=3, ¢=dihidro-2H-piridc[3,2-
E1[1,4]tiazin-6-1ilo

T-Flucro-3-cxo-3,4~dihideo=-2H-piridoi{3, 2-
5]i1l,41tiazin-6-1ila

2-ox0-2,3-dihidro-1H~picide(3,4-5] [1,4]tiazin-T-1la

f-oxo-6,7-dihidro-SH-piridazine[2,4-b1[1,4]tiazin-3-
ilo |

T-cxe-3,5,6,7T-tetrahidro-1, 8—naftiridin-#-ilc

T-ploro-3-oxc-3,¢-dihidro-2H-piride[3,2-
b1[1,4]oxazin=-6-110

133)-2,3-dihidzo(l, 4]diorine[2, 2-klpiridin-3-1ilo

[1,3]oxatiolo[5,4d-clpiridin-f-ile

3,4—dihidrb—2ﬂ=§irano{2,3—3]piridin—6~ilo

S-carbonitro-2,3-dihidre-1, d-penzodioxin-T-ilo

2, 3-dihidro[l; ¢1oxatiine[2, 3—¢c]pividin-7-ila

S5-fluoro-2, 3=dihidro-1l,4-benzodioxine=7=-ilo

2, 3-dihidro-i-benzofuran-5-1ilo

Z,3-dihidro{l,4)uxabtiinol?, 3-plpliradin-/-1lo

5, T-dihidro[l,d]exatiine(3, 2-clpicidazin-3-ilc

6, t-dikidroll,4]loxatiing |2, 3-cleiridazin-3-1lo

6, 7T-dihidroil,d]ldicoxina (2, 3-2]piridazin-3-1ilo

Z,3-dibidrcfurol?, 3-clpiridin=-5=il1o

Z,3-dihidre=lH-pirido[3,4-01[1, 4] oxazin-T-1lo

S-oxe-1,2,3, 5-tetrahldrolindnlizin-T-ilo

&, 7-dihidro-Sh-plranc[2,3-clpiridazin-3-ilo

T-hidroxzimetil-a, 7-dihidro[l,&]dioxinc[2, 3-
clpividazin-3-ile

5, 6-dihidrofura[2d,3-¢)lriridazin-2-1io

especizlments

3-owe-3, 4-dihidro-2H-piride|3,2-R][1, 4loxazin=6-110

3-oro-3,4-dihidro-ZH-piride[3,2-b] [, diktiazin-¢-ila

\rjig}m
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¢, 7-dihidre|i, 4]dioxing[2, 3-¢)piridazin-3-ilo
&, '-dihidro(l,4]loxatiinalZ, 3-o]lpiridazin-3-ilo

6, 7-dihicdro[l,d4]axatiing[3,2-clpiridazin-3-ilo

2,3=-dihidro-[1,4]dioxina[2, 3-clpiridin-7-ilo

[1,3loxaticle[5,4-clpiridin-6=-1lo.

Cuando  se  nsa  en la  presente memeria, 1z
tepmincliogia "zlguila® inciuye Jrupos con CHGSNAS
lineazles y ramificacas, por ejemplo, metilo, etila, n-
propile, ilsoprcpilo,’ n—butilo,- isobutile, sec-butilao,
rerc-fuiilo, cantilo Y hexilo. La terminclogia
"alquenile™ se deceria interpretar de acusrda con esta.

Halo ¢ haldgzpne incluye fluoro, c<leore, bromc v yodo.

Los restos haloalguils incluyen 1=3  Atormaos  de
haldgeno. | )

Los ﬂompu&gfcs comprendides’ en  la  invencidn
contisnen un gru?o neterociclico ¥y pueden ocurrir en dosz
¢ mas formas Tantoméricas dependiendo de la nalbuwralsza
del grupo hetercciclico; fodas =sas formas tautoméricas
se incluyen dentro del alcance de ls invencién.

Alguno e las zompuestos de ests invenciin gueden
cristalizarse o recristalizarse a pariir e disclvenies
tales oomo diselventes acucsos vy oxgénicos. En tales
casos se pueden formar solwvatos. Eska invencidn incluye
dentro de su aleance =2clvatos esbheguicnétricos incluyends
hidratos azi -como compusstos gue conbtienen cantidades
variakles de agua gque se pueden producir mediante
procesos tales comd liefilizacidn.

Ademds, se deera entender gue frases come "un
comgprigste de Loreuwla {1V o wna de sus sales y/o uno de
suz  Solvateos  farmacéuticamente aceptakles"  pretenden
acarcar gl compuesto de formula (I}, Lna gl
rarmacéiticamente aceptable del compuesto de formiala (I,

un solvate de  férmula  (I), o cualguier combinacidn
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farmaceuticamente aceptable de estos. Asl, a rmode da
giamplo no taxanive utilizade - agui con fines
ilustrativos, ™un comeuesta de farmula (I} o una de sus=
szles o solvates farmacéuticamente acepiables” puesde
incizir wuna sal farmacéubicamente acepiable del compussto
de formula (I) que est2 presente ademas como un sclvato.

Dadc gue los compuestos de firmula (I se prelbenden
utilizar en composiciones farmacéuticas se entendsra con
tacilidad gque e&n las  realizaciones =sspecificas se
sroporcionan sn forma sustancialmente pura, por eijenplo
pura en a2l maac3 un 0%, mas adecuadamente pura en un 5%
v particularmente pura en al mencs un 85%, especialmente
pura sn al menﬁs un 98% (los porcentajes expresados se
basan en pess en peso). Las preparaciones impuras de los
compueatos se pueden ubilizar para preparar las formas
m&s purzz uvsadas en las cemposicilones farmacéuticas;
estas preparaclones menas  puraz de ios conpusstos
deerian contenser al menoes un 1%, mas adecuadamente un 5%
v mAsz particnlazmente de 10% a £9% de un compuesto de
Eazmula (I} « una de de sus &sales y/o de =zus zolvatos
farmacéulbicanents aceptables.

Loz wompuestos aspecificos conforme a la inwvencidn
incluven los mencicnades en los sjemzlos ¥ sus =ales v
solvatos farmacéuticamente zcepiakles.

Las sales farmacéuticamente aceptables de los
compuestoes de  férmula (I)  anteriocrmente mencionados
dsneluyen  la adicidén Acida o las Saleé de . amonio
cuaternssio, cor ejemploe sus saleé con acidos: mineralas
por  ejemplo las  acidas  ¢lerchldrico, bromhidrica,
sulfarico, nitricce o fesférico, o acides orgénices, por
ejemple acido acético, fumarice (({Z2E)-Z2-buisncdioico),

succinico, maleico, oitrico, benzoics, p-toluensuliinico

id-metilbencenc sulféniceod, metanosulfdnico,

15
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naflhalensulfénico o acidos tartarices. La invencién
abzreca toedes estos derivados.

Rlguncz de  los compuestos de férmula {1) pueden
existir en la forma de isdmeros épticos, bor  el.,
diasterecisdmercs v mgzclas de isdmercs en todas las
relaciones, por ej., mezglas racémicas. La invenciéon
incluyve todas eskzs formas, en particular las formas
izoméricas . puras. Por  ejemplo, .la invencion -incluye
enantidmercs v diasterecisémsros en  los puntbs de
acoplamiente de NEZ, R3 Y R Laz aistintas f£ormas
isoméricas puedsn separarse o resclversgse entre 351 por
medio de métodos convencionales, o cualguier isdmerc dade
se pueds ontener vor metodes sintétifos convencicnales o
mediante sintesis ssterenespecifica o asimétrica.

En otro aspectd de la invencion =e proporciona un
progesn paras preparar compuesios de fonmmla {I) en el gue
F° ==z H, ¥ sales  yfo sclwvatos  farmscéuticamente
aceptakles de los mismos, y tal proceso comprende gciclar

un compuesto de fHrmuela (IIR):

A—NR™RY

CLLA)

~ 21 - . ,
en =@ gue B es alouiloc (C

. , 24
g} Como metile, R es

5 , ) , , z -
OR o un grupo convertible en 2l misms v R &35 R o un

, : , la ib g
grupo converkible en el misme, en donde A, R, R, R, U
S |
y B =zon segun se define en la formwla (I3,

para preporcicnar un compuesto de férmula (ITB}:

VAW
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(IIE)

ern el gue Rg 23 H, ¥y postericrmente opclionalments o
seghn  sea mecesario cenwvertir BR40 ¢ R2T en R ¥ Ra
interconvertir-cualquier grupc wvagiakle, y/o formar una
de s=sus szales v/ /o unao de =sus sclvatos farmacéulicamente
arceptakles.

La reaccidn de ciclizacidn se efectia mediante el
tralamiente del compuesto de formula (ITA) <on un agente
de activacidn tazl coms ¢l cloruro de metanosnlionilo, e31
cloruro de p~tolusnsulfonile, anhidridc metanosulfonico o
anhidrido p-toluen sulténice v usna base orgénica como
trietilamina o diisopropiletilamina. La preparacidn de
mesilate o Coslilato tiene lugar bajoc condisichnes estandar
y el compuesto de formulas {ITB) se Lorma in situ.

En otfzro aspscio de la invencidn =e progorciona un

Lroceso para Breparar compusstoz de farmula {I) en el que

5 . o ,
R es  OH, vy sales /o solvates farmacéuticamente

sceptanles de los mismos y tal procesc comprende ciclax

un compuesto de foérmula (ITC)H:

{LIC)

-

. 22
Jocome metilo, R es H

21 .
en el que R es alguilo {C

i

oL N . , L 15 ; ,
o oalgueileo (08 como metilo v B, B son segun se define

en Ja férmula (1),



It

para pIDpof:icnar un compuesto de £6rmula (IID):

HO_ CO,H

{I1D)

7 posterio;mente convertir -COH &n -CHE—A—NRZ—URj,
intercenvertir cualguier grupo varzable, y/o formar una
de zus sales v/o zolvatos farmacéulilicamente aceptables.

La reaccidn de ciclizacidn puede efectuarse mediante
el <gCratamiente del compueste de  formula  (IIC)  <on

perclerato de 1itio en acetonitrilo o hidrdxideo de litic

ern agua para poepercionar el adzido trigiclice hidroxi-

Vo : . . 2
carboxlilico {IIDI. La converglon.de —CO;% 21 —CH2~H—N? -

el

= puede e@fegclbuarse meciante mebilacidn wuwutilizando
metanol en selffirice, seguido de reduccién al diel <on

Borchidruro de scdio en metanecl, v conversian al derivsda

t=siles con cloruro de tosile/dxido de dibutilestano. La

. . . 2 2 Z ) ] 5
reacclon con amina HR-z-Hg OR R en donde R e UR o

L.

un grups convegrkibls en este y R<'  as R2 o uN Jrups
convertible en £ste proporcicena on compuesto de f£ormuela
(IEB& en =1 gque Rg ez OH.

Convenlente:mente uno de ElmL ¥ R? ez un grups B-
protector, como t-butcxicarbanilo, bencilexicarbonileo o
g-fluorenilmetiloxicarbonilo. Esto pueds separarcse
mediante wvarios métedos bien conocidos por los expertos
en lz Léonica (zor ejemplo véase “Profactive Groups in
Organic Synthesis, T.W. Greens vy FBF.G.M. Wabs, Wiley-
Interscience, loa9), por ejemplo hidedlisis acida
convencional ¢on, por ejemplo a&cido criflucroaceiicoc o

foido clorhidriceo. Ademas la invenciédn proporcionsa

\Xe
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compuestos  de la  Fémmula  {ITB] en la cual R es
hidrdéganc. '

Lz amina libre de la EsSrmmla {IIB} =n la cual Hm as
hidrdgena pusde sonvertirse & NREURS por medilcs

convencionales como formacidn de amidz o sulfonamida con

. - 5 . 5
un derivado acila RIOW o R 83,W, para compuestos en los

qua U es CO a SJE o, cuaado U es CH,, per alguilacidén con
u:: haluroe de alquilo RSCHz—halu£G en yresencia de una
base, acilacién/reduceidn con un derivado acilc PfCOW 0
alguilacidn raeductiva con an aldehido RSCHG an
condiciones convenclionales  [(vdase por  ejemplo Smith,
M.B.; March, J.M. Advanced Jdrganic Chemistry, Wiley-
Interscience} . Los reactivos aproplados que contiensen el
AV ake R5 .Eﬁquetidﬁ s0n compﬁeﬁtos ronocidos o puedesn
pregararse de forrma analoga a compuestos conocidos, véase
por ejemplo las puklicacicnes internacicnales WO02/08224,
wei2 /50061, Wou2/56882, Wooz /26307, WozZ003087058,
WOZOO3GL0L2E, WO2002082421, WOZO0D3054431, WO2Q04002522,
WCoz2004002450, wWo:O04014351, WOZO0N4041210, wWO2004096582,

-WDEUGEUEGU36,'-ﬁﬁ200€058144, WOZ004087145%, WOODsI02347,

WoonGL4%80, Wooed1lon4d, WooeR 17326, WO0e0L239E,
WOSE01 7488, WOOSD20581 v ZPOS582HE,

Cuzndo R5 contiens us gropa NH, este pusde
protegerse  con  un ggupo probteclbor N adecwado comn -
totoxicarbonilo, bepeitoxicarbonilo o G-
flucrenilmetiloxicarboniio durante el acoplamients del
derivade R® con ia amina libre de férmela [ITR} . El1 grupo
vrotector puede eliminarse por medias cenvencidnales,
come mediante el tratamiente con acido trifluoroacétics.l

Convenientemente la resolucidn Ge enantlidmeros en la

L . . 3 y s
copicidn de acoplamiante de R se realizs en el compuesio

P
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de formula {IIZ2), mediante cualguier méteodo convencional
como rromatogratfis ligquida de alta reaclucidn
preparativa.

Ll gompuestc de férmnla (ITA) puede prepararse

mediante el siguientse Esquema 1:

LialM,

(%)

[

Eaquema 1

Los compuestos de estructura general (IITI} Se pueden
prepiérar por reaccidn de éster de acrilate (IV) zon un
compuesto o HA-N(RMjRZF slalclel wna amino—piperidina
protegida con "Bog, en condicicnes convencionales paza
sdiciones de Michael [véase por ejemplc Smith, M.B.;
March, JOM, Advanced Organico Chemistry, Wiley-
Interscienced, Lz reducciédn de (IT1) a (II&) sucede con
el tratamientoc con hideuro de litis v aluminio en
condiciones oconvencionales (véase por ejemple  Smith,
M.,y March, J.¥. Advanced Organic Chemistiy, Wiley-
Intersciencsa) .

El compeesto de fhrmola (IIC} puedes prepararse
mediante epaxidacidén  convencional del éster  wvinilico
IV}, al=in efjemplo, por oxidacidn con acido m-
clorcperbenzoico o t=hutil hidroperaxzido.

En =1 Esquéma 2 se muestra una wvia para llegar al

intermediario (TV¥):



H
HaM RCOCH 0. _M
. " , |
&) Ph (<)
BICl,
R21| 0 : R
I‘ e
H1t- ey -
(IR)
]
1 1z
R'o N S
KM |
—_— p't - s
(1)
THSCI-MeOH o
HCI-heCH
4]
™0
- — | 10
(OH.0, RO /N ™ e
BrREE NG|, k.00, ,
Q“’ o, - )
{CHJHrl=7parafcrmaldehido
HES = N-bromosuccinimida
THMSC1 = clorotrimetilsilano
3 EnEt3NCl = clgrure de banciltristilamonio

Faguema #2

Lz anilinag {XI) se cehvierte =n cinamida (X)), que

SE
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cizla con clorurc de aluwninis (con pérdida del reste

fenilo - Veaze M.CU, Elliot et zl. 5.B. Inglis et al, J.

med. Chem. 47 (22, 5405-5417 {2004} Synleft, %, §38-9500

(2004})) para preporcionar  (LX). Este se O-2lguila
selectivamente gon per ejemplec vyoduro des metilo o
dimetilisulfato rara preoporcicnar (VIII) v el grupo metilo
se funcionaliza con N-bromosuccinimidas pars proporcionar
=l analago bromometilo (VIT). Este se convierte on el
niLtxilo (VI mediante el tratamiesnto con XCH, o con MaCM
¥y  bromuro de  tetrabuwtilamonio, que se gomelbe  a
metandlizls catalizada mediante scidos {TMS-clerurs o HCI
en metarol! hasta el éster metilice (V), ¥ luaege
vinilacidén  con paraformaldehido. S ferma atgo  de
mabercial desmetrilads rmon (¥], pero éste sSe puede metilar
puevamente cbn THMS-digzomekane. Esta via ES
perticularmente adecuada para R-F.

En el Esgnema 2 se muestra una via alternalbiva para

liegar al intermediario iIV):



L

2]

Sr
1a
H,N R RCOGC

e

(KT R™

AlCi,
H Br
REi| ) M

R RN

HO oM JYO ~ J\/
\. / Br
B R'®
R0 _N i 0 j

(X1 ™

Ezquema 3

Se puede preparar guinclincna (XIV) mediante la
rearcidn de anilina (KVI) disponible comerzciglments con
clorwro  de  clnameolilo  para prop2rolonar [HV} ¥ o 3L
supsiguiente ciclizacidn  iparae un  edemple de  este
procedimiento véase Cofttet, F.; Marull, M.: Lefebvre, 0O.;
Scnhlosser, ¥ Eoropearn Journal of Organic Chemistry
20031, 8, 1BR%:. {(XIV) =se puede convertir en bromo-
gquinolina {KIIi} g vondiciones estandar (para ejemglos
vaase Smiteo, M.E.; March, J.1M. Advanged oQrganic
Chemiztry, ‘;*IilE:y“Interscience]. £l Adcicdo boarico [XII)
zuede sintetizarse a ogartir de (KLl en condiciones
earindar i{para uan ejempls wészse Li, W.; HNelson, D.;
Jansen, M.; Hoerrner, R.; Cai, D.; Larsen, E.; Reider, P
Joo Qpg. Chem. (Z2002), e7(1B), 53%4). El acoplamiento de

(XIV)
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{XIL} con el bromo-acrilato conogcido, (para la sintesis
véase BRachon, J.; Goedken, V.og Waibarsky, H. J. OJrg.
Chem. (138%), EB4(5}, 10086) wara prcporclionar [(IV) puaede
lograr=se utilizzndo una reaccién de acoplamiserto de
Suzuki {para las condiciones véase Libktks, A.; Dal, C.;

i, G. J. &m. Chem. Soc. (20000, 122017, 40Z20). Esta via

eg particularmentz adecuada para 2o,

En los=s esquermas 2 0y 3, el; reactivo RCOC1I en la
primera estasa, cloruro de ciﬂamciln, pusde reemplazarse
par clorurso de {2F] -3-etiloui-Z-propenoila Y la
subsiguniente ciclizacidn efectvada con Acido
triflucroacéticd o &cido sulfirico en wez de triclorurc
de alominio ({E. Baston et 21, Ewurgpean J. Med. Chem,,
2000 25(181, 9311,

Una wis alterrativa & los compuestos de Edemula {1

- .. i
2 1la cwal A e= [(iz), n es 1 v R ez H vy U es CH,,

comprende la reaccidon de un compuesto de foérmula (IIE

O

{(TIE)
T 1z L= . R .
en dends E v R son  segon  se desoribe e2n la
farmuls 111, Con un cempuestd RfCHENHE, mediante
alauilacicon cedusrive,
£l comsuests de formula {IIE) se puede preparar

mediante el sigwients Esguema 4:

A
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Q 0
u} N M
H
o ™o
M H1a R21{] N R1a
ol ] -
= LiAH, g
(MeST,HL0
o Y
Q0
!
1a
HCl O N R
-‘—_
Fi”’ ‘-‘“‘

Eszuema 4

La reaccion de (IV) con una <cétoplperidina protegida
adecuada como 1,4-dioxa-f-=zzasplirold. Bidecano sequida de
reduccitén del.éEt&r y <iclizacién con anhidrido metano
sulfdnico proporciona el intermediarie tricicliecs. La
desprotsccidn del zcetal con dcido ¢lorhidrico lihera la
cetona.

Jtra wia alternativa para los compuastos de zormula

1a 1z ’ 3 0 2

(IIER} &n La ¢ual B es F, W .25 H, R ez H, R =3 H, R
. . s , ]

g5 PBoo, B oes (ial, n s L v K 23 E [(compuasta 5},

copprands =1 Bsauema Sh:
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O o)
Br 0] O
MeO. Ny Foy J\)l\om MeO OMe
| 20 ©  Meo Ny F
& NsOMa, CuBr |
=
1 2
f__/P“OMs
NaBH, HO oM Ms,0 0 N F
et ——
EBOH MeO Na F pyr, DCE .
| P .
3
NC>—NHBOC
HN NHBoc f——ﬁ/ﬁ—
0] N F
CH,CN ~
5
DMSC = dimetilsulfdxido
Ms20 = anhidridc metanosulfénico
pyr = piridina
3 DCE = dicleoroetano

Esquema DA

El diol 3 puede someterse a una reaccidn

desimetrizacidn enzimdtica para generar el enantidmero El

deseado del compuesto 4, mediante el tratamiento

10 lipaza TL y un éster wvinilico (comc acetato de vinilo o
pivalato de vinile), seguido de ciclizacidn con anhidrido
metanosulidnico, hidrdlisis de éster con metdxido de

scdlio en metanol y activacidn del alcohol resultante en

mesilato 4 mediante métodos convencionales,

15 En el Esquemaz 5B se museshtra una variante de este

proceso:
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OH OH
N MeO.C.__CO.Me
¢l Dimetilmalonaio : :
ON S £ Cs,CO, DMSD O, Fopi.omg  ON F
o - THF
QA .
05% en peso LipasaPL, OH ¢ QA OQTA,UE‘
AL or OLM t, MsCl EtN HN .
F —
5 volviny acetato ON 2. PdC +Fe Bass do Huniy
60°C THF, Et\N CH,CL
H,, 120 psi

OAc OMs
07,,N N MQOH MsCl, Er,N 0. N F
§ \L; DloxancJH20 f CH CL .

Ei0
Q“NHB«:
N-Boc- p:pendma N
Pmdma-MaCN I
MsSOH = &cido metanocsulfénico

MsCl = cleorurc metanosulfédnico
Esquema 55

- , . Lo 1o 2 N 3
3 Las 1interccnversiones de R , R, R, A ¥ R

U

convencionales. Zn compuestos gque contienen un grupo

hidroxi c¢opcicrielmente protegido, los grupos protectores

de hidroxi convencionales, convenientes, gue $e pueden

eliminar sin romper el restc de la molécula incluyen

10 grupos acilo y alquilsililo. Lecs grupos protectores N se

eliminan por métodes convencionaies.

. .. ia ib
T.a interconversidén de los grupos R y R puede

realizarse convencionalmente, en 1los compuestios
La

. . 1h . .
£Hrmuila (I o (IIB). Por ejemplo R o R metoxl es

. la 1k . . . ;
15 convertible en R ¢ R hidroxi mediante el tratamiento

con litio v difenilfosfina (método ¢general descrito en

Ireland et al, J. Amer. Chem. Soc., 1973, 782%) o HBr.

alquilacidn del grupo hidroxi ccn un derivade alguilo

adecuado que tiene un grupo saliente com¢ haluro,
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proporciona Rla « Blb alcoxi sustituide. Rla halégene es
convertinle en olbro R per medios convencionales, pov
ejemple en hidroxi, alquilticl {por medie de ticl) v
amino uvtilizands reacciones de zogplamiente catalizadas
con  fmetsles, poy ejemplo utilizando sobre como  ae
mencisona en Synlett (20031, 15, 2428=-2433 v en Engewandte
Cremig, Internaticnal EBEdition, 20032, 42(44), 5400-5449.

. b ) . : . - .
£  hale ocome bromo puede iatrocducirss mediante el métcodo

de M. &. ARlonso et al, Tetranedron 2003, 59163, 2821.

la 3]
R o R halo como bremo pusde zonvertirse en ciano

mediante el tratemiento con cianurc cobre (LY an M, H-

., . o la g ,

gimetiliormamica. & o R carboxi pueden obhtenerse
. - P s . 1a Lk .

mediante nidrolisis convencional de R a 2 ciana, y =1

carboxl puede converkirse en o hidroximetil nediante

reduccidn convencional.

Los compuestos de férmula HR-N{HEQ}Rzr ¥ iVl =on
compueestos  conocidos o poeden  prepararsse de manera
endlega a compuestos conocidos, véase por ejemplc las
publicaciones internacionales WCoz004/03554/9,
WO2004 /083547, | WoQZ/08224, Wod2/50061, WOOZ/S5e882,
WoOZ/96907, WO2003087098, WOEGO301l0138, Wo2Q03684421,
WO2003064430, WO2084002932,  WO2024002450, WO2004012&361,
WDZGD&D&lElG,' Wo20040296882, WOZ002050036, Wo20040585144,
WCZ004087145%, WOZO03082835, WO2002026723, WOOLE002047 v
WORE01L4580,

Come 5 muestra en &1 Esgquems 6, las hidroxi-

. . - . . i _zn
aminometilplirrolidinags ¢e formuls (XIII) (HA-WH{E }, &
es (i), X as CR??, W es un enlace, W ¥y W son ambos

4 N ] .
CH,y R ¥y B a2re H y R aes OH) se pueden preparar 4 pactir
del intermediario guiral dotiemente protegide ([(XVID,

separado mediantes HPLC preparalbiva. El grupo proteckocg

52
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benciloxicarbonilo se elimina mediante hidrogenacidn para
proporcionar (XV) y la funcidon aminc se convierte en una
trifluorcacetamida (XIV) . El grupo preotector t-
butoxicarbonilo {Boc) se elimina con HC1 para

5 proporcionar la sal de hidrocloruro de pirrolidina {III).

Bos e OH Boc —y, OH Bac ~y, OH
———
H,PdC EtOH (CF,CO)OEtN
NHCbz . DMAP DCM
MH
(*v) XV} 3 (V) NHCOCF
Et y E2 (cig)
* HCIMeOH DCM
I OH
HC NHCOCF
oA
E1y E2 (cig)

DMAP = 4-dimetilaminopiridina

Esquema 6

10 método general del Esquema 7:

El intexmediario (XVI) puede prepararse pcr el
a
Sy e 3 8

b
1
H
HOZ_-{‘NH2 HO\_(—N‘ O\/©

I

Ilu

) (XVI)

Reactivos y condiciones: (a} Hidrocloruro de N-
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hidroxibensilamwina, paraformaldehido, toluena, S10H,
B0 [ExT Td 0= g, Hsy {SDpsi}, M=0H, tezmperatura
zmblante; ich Benciloxicarkonilo=gsucoinlmida, Et3H,
dizlorometans, temperatura ambientea.

Ezguema 7

Zn el E=sguema 8 la aminocmetilgirrelidina de formula
(KYIT) {HA-NH{Z' 3, A es (ii), % es CRRB, W ez un
enlace, W vy W son ambos CH,, Rﬂ, 8 1% R zon todos H)
pusde prepararse a4 -partir dé aminometilplirrolidina
protedgida (alsdl Soc disponible comercialmente, ¥
convertirse en trifluoroacetamida.

Boca s

fe1E) [t 03] ) [T TR

DM&Z = d-dimestilaminepiridina

Esquema 3

El intermediaric aminometiilmorfclina de formula
(¥MI) (HA-NH(R 1, A o5 (iil, X es ¢, W, ¥2 y W son cada
ung CHEl ze pusdes preperar a partir de wn intermediario
dizlorohencilo gquiral {(XXILT) (WIRZL030E2835) {Esquema 9}
protegiende primers la funcidn aming ©on un grepo
protector Boc (XXII), eliminands el grupe diclorobencilo
medlante nidrogenacidn para propoercionar (METY,
protegiends &l atomo MW morfolina COn un Qrupo
bencileoxicarbenile (para permitix la purificacidn por

cromatoorabial {(X¥¥X), e  Thidrogsnacién para lograr =&l

Boc-, Hlidioxan o/ 0 e
’ H ) e HH
MCF 40 O EbH
o D hABF DE b HHGOGT, et HHEOLFy

=S
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derivade morfoclina requeride {XXIo.

NAL o NHBUC HHBDP

e
[ Boc, Ei0AC J HPeC E1MeOH r j ooty
"“\-‘

cin (i PRZHOC O]
H.P&C EiQAcaHC O,

Cramatograla
Y

- MHBOc

)

Lt
()

Esguema b

En los ejemplos se encusntran otros detalles para la

5 sreparaclion de compuestos de £érmula (I}

Los compuestos antibacteriands segan la invencidn se
pueden formular para  sue administracidén en  fualgquier
manera convenlente para su use £n nedicina humana o
veterinaria, pcr analogia con otreos antibacterianos.

10 Las compasiciones farmacéuticas de lsz  invencién
incluyen las cue tienen una forma adaplbada para su uso
‘oral, tépiliocs o parenteral vy puszden wtilizarse para el
fratamiente 4= infeccicnes bacterianas en  mamiferos,
incluyendn =ares humancs.

15 L& composicicn & puedes formular para S

administracion por cualguisr wia. Las coaposiciones
pueden estar en forma de comprimides, capsulas, golvos,
grarulos, pa=ztillss para chupal, Cremas © preparaciones
liguidas, tales come disolueciones o suspensicnes

2 parenterales estériles u crales,
La= formulaciones topicas de la presente invencidén

pueden presentarse come, por ejempleo, wnoilentos, <remas ©
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lociones, unglentos oculares y gotas para los 0jos ¢ los
oidos, vendajes impregnados y aerosoles, y puede contener
aditivos convencionales aprcpiados como c¢onservantes,
disolventes para avudar a la penetracién del farmacc y
emolientes en unglentos y cremas.

Las formulaciones también pueden contener vehicules
convencicnales compatibles, tal como bases de c¢rema o
ungiento y éeétanol ¢ alcohol olellico para lociones. Tales
vehiculos pueden estar presentes en desde aproximadamente
un 1% hasta aproximadamente un %8% de la formulacidn. De
forma mas habitual constituirdn hasta aproximadamente un
80% de la formulacién.

Las tabletas y cépsulas para administracidén oral
pueden estar en una forma de presentacidén en dosis
unitarias, y pueden contener excipientes convencionales
como agentes ligantes, por ejemplo Jjarabe, acacia,
gelatina, sorbitol, tragacanto, ¢ polivinilpirrclidona;
cargas, por ejemplo, lactosa, azucar, almidén de maiz,
fosfato de calcio, sorbitol o glicina; lubricantes para
ia formacién de comprimidos, por ejemplo estearato de
magnesic, talco, polietilenglicol o) silice;
disgregadores, por ejemplo almidén de patata; o agentes
humectantes aceptables tales como laurilsulfato de sodio.
Los comprimidos se pueden revestir segun métodos bien
conocidos en la practica farmacéutica normal. Las
preparaciones liguidas orales pusden estar en forma de,
por ejemplo, suspensicnes acuosas i oleosas,
disoclucicnes, emulsiones, jarabes o elixires, o se pueden
presentar como un producto secc para reconstituirle con
agua u otro vehiculo adecuade antes de usarle. Dichas
preparaciones liguidas pueden contener aditivos
convenciconales, tales come agentes de suspensidn, por

ejemplo sorbkitol, metilcelulosa, Jjarabe de glucosa,

/565
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gelatina, hidroxietilcelulosa, carboximetilcelulosa, gel
de estearato de aluminio 0 grasas hidrogenadas
comestibles, agentes emulsionantes, por ejemplo lecitina,
moncoleato de sorbitdn o goma arabiga; vehiculos no
acuosos (gque pueden incluir aceites comestiblesi, por
ejemplo, aceite de almendras, ésteres oleosos, tales come
glicerina, preopilenglicol < alcohol etilico;
consexrvantes, por ejemplo p-hidroxibenzoato de metiloc o©
de propilo o é&cido sérbico, vy, si se desea, agentes
potenciadores del sabor o colorantes convencionales.

Los supositorios contendran bases de supositorio
convencionales, por ejemplo, manteca de cacao u otLro
glicérido.

Para administracién parenteral, las formas de
dosificacidn unitarias fluidas se preparan utilizando el

compuesto y un vehiculo estéril, prefiriéndose el agua.

El compuesto, dependiendo del wvehicule v de 1la
concentracién utilizada, hien puede suspenderse o
disolverse en el vehiculo. En la preparacién de

disoluciones, el cocmpuesto se puede disolver en agua para
inyectables y esterilizar por filtracidn antes de
introducirlo en un vial o ampolla adecuado y sellarlo.
Ventajcsamente, en el vehiculo se pueden disolver
agentes tales como un anestésico local, conservantes y
agentes tampconantes. Para mejorar la estabilidad, la
composicidn se puede congelar después de llenado el wvial
y eliminada el agua al vacio. Después, el poclvo
liofilizado seco se sella en =1 vial y se puede
propercionar un vial adjunto de agua para inyecciodn, para
reconstituir el liquido antes de usarlo. Las suspensiones
parenterales se preparan esencialmente de la misma
manera, excepto gue el c¢ompuesto se suspende en el

vehicule en lugar de disclverle, y la esterilizacidn no

|57
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puede efectuarse por £filtracién. El compuesto se puede
esterilizar por exposicidn a doxido de etileno antes de
suspenderls en un vehliculc estéril. Ventajosamente, se
incluye un tenslioactivo o agente humectante en la
composicidon para facilitar la distribucién uniforme del
compuesto.

Las ccmposiciones pueden contener de 0,1% en peso,
preferiblemente de 10 & 60% en peso, del material activo,
dependiendo del método de administracién. Cuande las
composiciones comprenden unidades de dosificaciédn, cada
unidad contendrd preferiblemente de 50 a 100¢ mg de
ingrediente active. La dosificacidén empleada para el
tratemiento de un humano adulto se encontraré
preferiblemante dentro del intervalo de 100 a 3000 mg
diarics, por ejemple 1500 mg diarios dependiendo de 1la
via y de lea frecuencia de administracidén. Tal dosis
corresponde a 1,5 a 50 mg/kg por dia. Adecuadamente la
desificacion es de 5 mg/kg a 30 mg/kg por dia.

Los compuestos de foérmula (I} pueden ser el dGnico
agente terapdutico en las composiciones de la invencidn o
una combinacidén con otros &antibacterianos. 5i el otro
antibacterianc es un B-~lactamo entonces también se puede
utilizar un inhibidor H-lactamasa.

Los compuestos de férmula (I} se pueden utilizar en
el tratamiento de infeccicnes bacterianas ocasionadas por
un  amplic rango organismos incluyendo 1los organismos
Fanto Gram negatives como Gram positives. &Algunos
compuestos de férmula (I) pueden ser activos contra més
de un organismo. Esto se puede determinar mediante
métodos de prueba descritos en esta memoria.

Todas las publicaciones, incluidas, de manera no
taxativa, las patentes y las solicitudes de patentes,

citadaz en este memodoria descriptiva se incorporan en la
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presente memoria por referencia como si cada publicacidn
individual estuviera especiiica e individualimente indicada
para incorporarse por referencia en la presente memoria

comno si se presentara en su totalidad.

L]

Los siguientes ejemplos ilustran la preparaciédn de
ciertos compuestos de £ormula (I} y la actividad de
clertos compuestos de férmula  (I)  contra diversos
organismos bacteriancs.

Ejemples y parte experimental

10 Generalidades

Abreviaturas utilizadas en leos ejemplos:

rt = temperatura ambiente
MS = espectro de masa
ES = espectroscoplia de masas por

15 electropulverizacidn
LCHMS o LC-MS = Espsctroscopla de masas por
cromatografia liguida
HPLC = Cromatografia liquida de alta resolucidn (Rt
se refiere al tiempo de retencién)

20 MDAP o futcprep dirigida a masas = HPLC preparativa
dirigida a masas (utilizando un espectrdmetro de masas ZQ
(Waters};

Algunos reactivos también estéan abreviades en esta

memoria. DMF se refiere a N,N-dimetilformamida, TFA se

|
(¥ /]

refiere a acido trifluorovcacético, THF se refiere a
tetrahidrofurano, Pd/C se 1zrefiere a paladio sobre
catalizador de carbono, DCM se refiere a diclcrometano,
Bac se refiere a terc-Butoxicarbonilc, MeOH se refiere a
metancl.,

30 Los espectros de resconancia magnética nuclear de
prctones ('H NMR) se registraron a 400 o 250 MHz, y se
informarcen los cambios quimicos en partes por millén (0)

hacia abaje del campo del patrdn interno de
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tetrametilsilano {TMS). Las abreviaturas de los datos de
NRM scnn las siguientes: s = singlete, d = doblete, £ =
triplete, g = cuadruplete, m = multiplete, dd = doblete
de dobletes, dt = doblete de tripletes, ap = gparente, br
= ancho. CDC13 es deutericcloroformo, DMS0O-d6  es
hexadeuteriodimetilsulféxido y CDa0oD es

tetradeuteriometanol. Se obtuvieron espectros de masas
atilizando técnicas de ionizacién por
electropulverizacidn (ES). Todas las temperaturas se
expresan en grados Celsius.

MP-carponato se refiere & carbonato de trietilamonio
y metilpoliestireno {Argonaut Technologies). Las columnas
Chiralpak AR vy AD-H comprenden silice para columnas
preparativas {(tamafio de particula para AD-H Sum y tamado
de particula para AD 10um 21x250mm; tamafio de particula
para AD 20 um, 101,1x250mm) recubliertas con Amilosa tris
{3,5-dimetilfenilicarbamato) {Chiral Technologies EE.UU.).
La c¢olumna Chiralpak AS-H cemprende amilosa tris [ (S)-
alfa- metilbencilcarbamato) recubierto con silice de 5Sum.
La columna <Chiralpak I2Z comprende amilosa tris (3,5-
dimetil fenilcarbamato) inmovilizado en silice de Sum. Las
columpas semi-preparativas de fase reversa LunaTl (18
comprenden particulas de silice recubiertas a alta
densidad con cadenas alquilo Cl8 y tienen una buena
estabilidad &cida con un amplic intervalo de pH (pH1l,5 a
pH10). La <columna SCX (Streong Cation eXchange) tiene
dcide bencenc sulfénico unide covalentemente & un soporte
de silice vy «como tal retiene fuertemente moléculas
organicas altas en pKa (es decir basicas) como aminas,
que pueden ser subsiguientemente liberadas con eXceso de
amoniaco en un disolvente aprppiado. Los tiempos de

retencidn medidos dependen de las condicicnes precisas de
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los procedimientcs cromatograficos. Cuando se c¢itan mas
adelante en los Ejemplos son indicativos del orden de
elucion.

Las reacciones que involucran hidruros de metal
incluyendo 21 hidruro de litio, el hidruro de aluminio y
litio, el hnidruro de di-~iscbutilialuminic, hidruro de
sodio, boronidruro de sodio vy triacetoxiborohidruro de
sodio se llevaren a cabo bajo argédn.

Calorimetria Diferenciegl de Barrido (DSC}

Método A

La DSC se realiza en un calorimetro diferencial de
barrido de TA Instrument modelo Q100 Differential
Scanning Calorimeter. La muestra se coloca y se pesa en
un platiilo AY DSC. EY platillo se sella utilizando la
prensa manual proporcionada por el vendedor. La
temperatura de la muestra se eleva en rampa de 25 °C a
300 °C a 15 °C/minuto.

Métcdo B:

La D3C se realiza en un calorimetro diferencial de
parrido de TA instruments Q1000 Differential Scanning
Calorimeter. La muestra se pesa y s5e coloca en el
platiilo de DSC {los pesos de la muestra se registran en
el grafice de DSC). E1 platillo se sella aplicandeo
presidn manual y apretando y juntando entre si cada parte
del platilioc {configuracidn de tapa floja). La
temperatura de la muestra se eleva en rampa de 25 °C a
350 °C a 10 °C/minuto.

Difraccidén de rayos X en polvo (XRPD)

Método A: Sistema de difraccién de detector de area
general de PXRD

La muestra se barre wutilizando los siguientes
parémetros:

Intervalo de barrido: 2-40 grados dos teta

/&)
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Potencia del generador: 40 kV, 40 ma

Fuente de radiacién: Cu Ka

Tipo de bharridoe: Barride acoplado

Cantidad de cuadros: 3 cuadros

Tiempo pecr cuadro: 5 min

Oscilacidén de la muestra: oscilacidén de 0,1-0,5mm
dependiendo del tamafio de la muestra

Distancia del detector: 23cm

Filtro/monccrometro: Un solo espejo de Goebkel

Tipe de detector: Difraccién de detector de Area
general

Método B: Difractrdémetrc para PXRD PiaNalytical
X'Pert Pro MPD con monccrdémetrc Alpha-1

La muestra se Dbarre utilizando los siguientes
parametros:

Intervalo de barrido: 2-40 grades dos teta

Potencia del generador: 40kv, 45ma

Fuente de radiacién: Cu Ka

Tipo de pbarrido: Continuod

Tiempc por etapa: 3¢ segundos

Tamafic de la etapa: 0,017 grados dos teta pcr etapa

Rotacidén de la muestra: tiempo de revolucidn ls

Optica del haz incidente: ranuras soller de 0,04
radianes, ranura de divergencia automé&tica,

Optica del haz difractado: ranuras automaticas
{médulo X'celerator con monocrdmetro Alpha-1), ranuras
soller de 0,04 radianes

Tipo de detector: Philips X'Celerator

Método C: Difractrémetro para PXRD PaNalytical
X'Pert Pro MPD con monocrdémetro Alpha-1

La muestra se barre utilizaende 1los siguientes
parametros:

Intervalo de barrido: 2-40 grados dos teta
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Potencia del generador: 40 kv, 40 mA

Fuente de radiacién: Cu Ka

Tipo de barrido: Continuo

Tiempo por etapa: 10 segundos

Tamafic de la etapa: 0,017 grades dos teta por etapa

Rotacidén de la muestra: tiempo de revolucidn ls

Optica del haz incidente: ranuras soller de 0,04
radianes, ranura de divergencia a 0,25 grados, mascara de
haz de 10imm, ranura antidispersidén a 0,5 grades

Optica del haz difractade: ranuras fijas [(mddulo
X'celeratori, ranuras soller de 0,04 radianes

Tipo de detector: Philips X'Celerator RTMS
(Multiples franjas en tiempo real)

Ceme pueden entender los guimicos expertos, las
referencias a preparaciones llevadas a cabc en forma
similar a ‘otras preparaciocnes, ¢ medlante el método
general de otras preparaciones, pueden abarcar
variacicnes en pardmetros de rutina tal como tiempo,
temperatura, condiciones de trabadc, cambios mencres en
las cantidades de reactives, ertc.

Ejemplo 1 Dihidrocloruro dal Enantidémero E2 de 1-
({4-[(2,3-dihidro[1l,4)dioxino{2,3-c)piridin-7~
ilmetil)amino)]-l-piperidinil}metil)-~-9-fluorc—-1,2~dihidro-

4H-pirrolo[3,2,1-ijlquinolin-4-ona

1 IO\
O N O
N o
x F H/\Niloj

{a} (2E)-N-{3-Fluoro-2-metiifenil)~-3~fenil-2-
propenamida

S5e agregd una disclucién de cloruro de c¢inamilo (100
g, 510 mmol} en acetato de etilo (400 ml) a una mezcla

agitada vigorosammente de 3-fluoro-2-metilanilina (75 g,

JE
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£00 mmol), bicarbonato de sodio acuoso saturado (B350 ml),
nielo {ca. 100 g} y acetato de etilo (400 ml) a lo largo
de 2 minutos. Después de (0,25 horas la mezcla se filtré,
lavandela cen agua, salieron mds sdlidos del filtrado vy
asi se filtrd nuevamente. El sélido resultante se secd in
vacuo (~160 g, 100%).

MS (electropulverizacidén de iones +ve) m/fz 256
(MH+} .

(b} FT-Fluoro-8-metil-2{1H)-quinclinona

Una suspensidn de (2E}-N-{3-fluocro-2-metilfenil}-3-
fenil-2-progenamida (75 g, 30% mmol} en clorowbenceno (400
ml) se tratd lentamente con tricloruro de aluminic (163
g, 1,2 mol}, con la temperatura < 30°C. La reaccidn se
agitd vigorosamente y se calentd a 65°C (temperatura
interna] durante 1 hora luego a 75°C (temperatura

interna) durante 0,5 horas. Se dejdé enfriar 1la muestra

(ca. 40°Ci, luego se agregd exceso de hielo con agitacidn
vigorosa. El precipitade resultante se aisld por
filtracidén y lavado <con agua. El secade 1in vacuo

preporcicné el producte (42,53g, 79%).

M5 {electropulverizacidén de iones +ve) m/z 178

{MH+) .
ic; 7-Fluecro-8-metil-2-imetiloxi)quinolina
T-fluoro-8-metil-2(1H)-quinolinona (46 g, 260 mmol)
en bruto se suspendid en DMSO (300 ml), se calentd hasta

35°C, luego se tratd con t-butdxido de potasio (32g, 286
mmol), kajon argdn (la temperatura interna se elevd a
45°C}. pDespués de 15 minutos se agregé yoduro de metilo
{21 ml, 48 g, 338 mmol) a lo largo de 2 minutos. (La
temperatura interna se elevd a 60°C). Después de 30
minutos l& mezcla s2 agregd a agua {2 litros}) y se
extrajo con hexano (1,5 litres). El1 extracto hexano

ademé&s se lavd con salmuera, se secd sobre sulfato de
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sodio, y se filtré a través de un tapén de silice,
eluyende cen 1:1  hexano:diclorometano (500 wmli. La
evaporacién vroporciond el producto (36€,8g, 74%).

MS  {electropulverizacidén de iones +ve) m/z 192

(MH+} .
{(d} 9-iBromometil)-7-fluorso-2-(metiloxijgquinolina
Una disolucidn de 7-fluoro-8-metil-2-

{metiloxijquinolina {36,7 g, 192 mmol) en

trifluorometilbenceno (500 ml) se tratd con N-

bromosuccinimida (37,¢ g, 211 mmel) y perdxido de
benzoilo (243 mg, 1 mmol) y se calentd a 70°C
(temperatura de banho de aceite) mientras se irradiaba con
una lampara de tungstenc de 120 vatios durante 1 hora. La
mezcla enfriada se filtrd, se lavd con diclercometano, y
las fracciones organicas combinadas se lavaron con
disolucién acucsa saturada de bicarbonate de sodio vy
luego se secd. La disolucidn se filtré a través de un
tapdn de silice y se evapord proporcionando un sbélido
amarillc palido (51,4 g, 99%).

MS {electropulverizacién de iones +ve) m/z 271
[MH+) .

(e} [7-Fluoro-2-{metiloxi}-B-quinolinillacetonitrilo

Unra discolucidn de 8- (bromometil!-7-fluoro-2-~
(metiloxilguinglina (22,6 g, 84 mmol) en DMT (400 ml) se
tratd con c¢lanuro de potasio (2% g, 385 mmol} y se
calentd a 70°C {temperatura de bano de aceite) durante la
noche. La mezcla se avaperd hasta sequedad yv el residuo
se dividid en acetato de etilo y agua. EL extracto
organicoe se lavd con salmuera, se secd y se Iiltrd a
través de un tapon de silice y se evapord proporcionando
un sé¢lido marrdn palido (17, &g, 97%).

S (electropulverizacién de iones +ve) m/z 217

(LaH+) .
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{fy  [7-Fluoro-2-(metilcxi)-8-guinolinil)acetato de
metilo

(i} Una disolucidén de [7~fluoro-2~-{metiloxi)-§-
quinolinillacetonitrilo (50 g, 0,231 mol) en metancl seco
(850 ml) se tratd con cloruro de trimetilsilile {100 ml;
0,78 mel; vy se calentd a 72°C durante 2,25 hnoras. la
mezcla se evapord y luego se dividid en acetatoc de etilo
(lL) y agua (700 ml). La mezcla se filtrdé para eliminar
el (7T-fluoro-2-oxo-1,2-dihidro-8-quinoliniliacetato de
metilo y la capa acuosa se extrajo nuevamente con acetato
de etilc {2 x 300 ml). La fraccidén orgdnica combinada se
lavd con hidréxido de sodioc 2N, agua (x 2, se secd
{sulfato de sodio), y se evapord. La reaccidn se repitid
en la misma escala, como se indica arriba.

Los productos de reaccién combinada se
cromatografiaron sobre gel de silice (1,5 kgj, eluyendo
con diclorcmetanc, para proporcicnar (83,3 g: 72%).

M5 ielectropulverizacién de iones +vel m/z 250
(MH+) .

(ii) El {7-fluoro-2~-oxo-1,2-dihidro-8-
gquinoliniliacetato de metilo recuperado (11 g, 46,8
mmol} se suspendid en metanol (20 ml), acetonitrileo (200
ml} y trietilamina {8 ml, 57 mmol}), con agitacién junto
con (trimetilsilil)diazometano 24 en hexanos (30 mi, 60
meol) y la mezcla se agité a2 temperatura ambiente durante
3 horas. Se evaporé hasta seqguedad y se cromatografié
sobre gel de silice, eluyendo con DCM, para proporcionar
una cantidad adicional de [7~-fluoro-2~({metiloxi) -8~
gquinclinillacetato de metile (10,8 g). [Rendimiento total
81g )

(g 2~{7-Fluoro-2-~(metiloxi)-8~qguinolinil]-2-
prepencato de metilo

Une nezcla de [7-fluocrc-2-(metiloxi)-8-

/&6
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guinoliniljacetato de metilo [48 g;: 0,193 nmolj,
paraformaldehido {41 g; 1,27 mecl), carbonato de potasio
(41 g; 0,295 mel) y cloruro de benciltrietilamonio (70 g;
0,307 moi} en ciclohexanc (1,2 L) se calentd a B88°C , con
agitacion vigorosa durante 5 horas. La mezcla se enfrid,
se agregd aguwa y la mezcla s3se extrajo con acetato de
etilo (» 3). La mezcla se filtrd v se extrajo nuevamente
con acetato de etilo (x 3}). La fraccidén orgénica
combinada se lavé con ague {x 2), salmuera, y se secd. La
reaccliodn se repitid a 1la misma escala, como
antericrmente, y los productos se compinaron y evaporaron
vara propercionar un sélide (97,9 g; rendimiento en bruto
97%), suificientemente purc (ca. 90% por NMR) para la
siguiente etapa. El otro 10% de material es
principalmente material inicial.

MS (electropulverizacién de icnes +ve) m/z 262
(MH+] .

{hy  3-[4-({{(1,1-dimetiletil)oxi)carbonil}amino)-1-
piperidinil]-2-[7-fluoro-2-imetiloxri)-§-
quinelinil)propanocato de metilo

Una disclucidn de Z={7-fluoro-2-{metiloxi)-8-
quinolinil)-2-propenvato de metilo (90% puro; 106 g,
equivalente a 0,367 mol), 4-piperidinilcarbamato de 1,1-
dimetiletilo {80,775 g; 0,404 mol) v 1,1,3,3,
tetrametilguanidina (13 ml) en DMF sece (1,2 L) se
calentd a 80°C durante 2 heras, y luego a 50°C durante la
noche. La mezcla se evapord hasta seguedad, se tratd
azeotrodpicamente con toluenc, y se cromatografid scbre
gel de silice, eluyendo con hexano y luegc acetato de
etilo-hexanc (1:1}, proporcionando el producto (155,4 g;
92%1,

M3 {electropulverizacidn de iones +ve) m/z 462

(MHT) .

j&7
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(i) (1-{2-[7-fluoro-2-{metilcoxi)-8-quinclinil]-3-
hidroxipropili-d-piperidinil)carbamato de 1,1-
dimetiletilo
Una disolucién de 3-(4-01{(1,1-

dimetiletil}oxi)carbonil}amino)-~1l-piperidinil)-2-17~

fluoro-2-{metiloxi)-8-quinclinil)propanocato de metilo (76

g, 0,165mecl) en tetrahidrofurenc seco (%00 ml} a -70°C se

tratd con una disolucidn de hidrure de litio y aluminio
en tetrahidrofurano (1M, 196 mi, 0,196mol} y se agitd a
esta temperatura durante 1 hora, luego a 0°C-13°C durante
1l hora. Se agregd cuidadosamente agua (1B ml) seguida de
disolucidn acuosa de hidrdoxido de sodio (2M, 33 ml, 0,196
moly, y agua (38 ml}). Lz mezcla se agité durante 0,5
heras lunego se agregaron éter y sulfato de sodio y la
mezcla se agitd durante 0,5 horas. Se filtré y evapord, vy
el residuo se cristalizé nuevamente a partir de acetato
de etilc/hexano para proporcionar un sdélido blanco en dos
cosechas (57,7 g, B1%).

M$ ({electropulverizacién de iones +ve}) m/z 434
(MH+) .

{il [1-[{2-fluoro~4-oxo-1,2-dihidro-4H-
pirrole[2,2,1-ij)quinolin-1-il)metil} -4~
piperidinilicarbamaro de 1,]l-dimetiletilo

Una disclucidn de (1-{2-[7-fluoro-Z-{metiloxi)-8-
guinclinil]-3-hidroxipropil}-4-piperidinilicarkamato de
l,l—dimetiletilo (67,35 g, 0,156 mol} en cloroformo (1 L)
se tratd con diisopropiletilamina (60 m}l, 0,34 mol}) vy
anhidride metancsulidénico (32,6 g, 0,187 mol). La mezcla
se agitd a temperatura ambiente durante 0,5 horas, luego
se calentd a 65°C durante 3 horas, vy luego se dejd
enfriar nasta temperatura ambiente. La mezcla se lavd con
discluciodon de bicarbcnato de sodio (2 x 1 L), salmuera

(1L}, se secd y evapord para propeorcionar un solide
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(54,?5 g: B88%). MS (electropulverizacidn de iones +ve)
m/z 402 (MH+) .

(k) Tnantidmeros g1 ¥ £2 de 1-{i{d-aminc-1-
piperidinilimetil}-9-£fluorc-1,2-dihidro-4H-pirrolo(3,2,1-
ijlguinclin-4-ona

Método A

Se disolvid {1-[{9-fluoro-4-oxo-1,2-dihidro-4H-
pirrolol3,2,1-1jiquinolin~-1-il}netil}-4-
piperidinillcarbamato de 1,l-dimetiletilo (54,75 ¢, 0,14
mmol) en diclorometano (300 ml) y &cido triflucroacético
{190 ml}, se agitd a temperatura ambiente durante 3
horas, se evapord hasta sequedad ¥ se tratd
azeotrodpicamente con tolueno. El residuo se triturd con
éter para proporcionar un sdélide recsa que se filtrd, se
lavd con mas éter y se secd a 35°C bajo vacio durante la
noche para proporcionar un sdlide (62,35 g; 110% -
contiene exceso de TFA).

M5 {electropulverizacidn de iones +ve} m/z 302
(MH+) |

El material racémicc {como sal de trifluoroacetato;
114 g) se separd mediante hple guiral preparativa en los
dos enantidmeres, ELl y E2, utilizando una columna de 20
um Chiralpak AD, eluyendo cen 80:20:0,1-
CH,CN:CH OH:Isopropilamina con Rt para El1 7,2 minutos y
Rt para E2 8,3 minutos.

La recuperacion fue E1 29,3 g (97,4% ee} vy E2 30,2 g
{94,4 & ee).

Método B:

{1-[{5-Fluoro-4-ox¢c-1,2-dihidro-4H-pirroclo(3,2,1-
ijiguinolin~l-il)metil]-4-piperidiniljcarbamato de 1,1-
dimetiletilec {924, 229  mmol) se tratd con Aacido
clernidrice concentrado (370 ml) y agua (300 ml} con

enfriamiento externo en bhano de hielo. La mezcla se agitd

/é
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durante la noche, calenténdcla hasta temperatura
ambiente. Lusgo la mezcla se concentrd 1in vacuc hasta
50°C durante 3 horas. El gel andmalo resultante se
triturdé con etanol (1 litro} y se agitd vigorosamente
propercionande un sélido blanco fino. Este se aisld
mediante filtracidn, lavandole con éter (3 x 5300 ml). El
secado in wacue a 45°C preporciond un sdlido blanco
(70,569, B82%).

1-[{4-Amino-l-piperidinilimetil}-9-fluoro~1,2~-
dihidro-4H-pirrolo(3,2,1-1jjquinoclin-4-ona (racémico, sal
de dihidrocloruro) {30g) se scmetid a cromatografis hplc
preparativa en una columna Chiralpak AD de 20um eluyendo
con 30:20:0,1 acetonitrilo:metancl:iscpropilamina
proporcionandce el enantidmerc E1 (Rt 3,6 minutos) como un
sbdlido casi blanco (9,42g).

La trietilamina puede sustituirse por isopropilamina
en la etara de hplc preparativa.

(1} Ccmpuesto del titulo

Una mezcla de 1-{(4-amino-l-piperidinil)metil}-9-

flucro-1,2-dihidro-4H-pirrolol3,2,1~-1jljquinolin-4-ona

fenantidmero E2, 67 g, 0,22 mnel ¥ 2,3~
dihidro{l,4ldioxino(2,3-clpiridin-7-carbocxaldehido (para
la sintesis véase la publicacién internacionail
Wwo2004058144, Ejemplo 2{c)) {37 mg} en
diclorometanc/iretancl (3 ml/0,2 ml) se tratdé con
triacetoxiborohidruro de scdic (141 mg, 0,66 mmol).

Después de agitar durante la noche la mezcla se dividiéd
en metanol al 5% en diclcrometano y disolucidon acuosa de
bicarborato de sodic. La fase acuosa se extrajo varias
veces con metanol al 5% en diclorometano luego los
extractcs orgéanicos combinados se secaron (sulfato de
magnesiol y se evaporarcn bajo vaclio. El residuo se

cromatografid sobre gel de silice, eluyendo con metanol
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al 0%-20% en DCM, luego un gradiente al 20%-50% de
metanol an acetato de etilo proporciond la base libre del
compueste del titulo como un aceite amarilic {71 mg,
71%) .

8H (CDCly, 250MHz) 1,40-1,55 (2H, m), 1,80-1,85 ({24,
m), 08 (1H, dt), 2,22 (lH, dt}, 2,45-2,35 (2H, m},
2,75-2,90 {24, m), 2,95-3,05 (1H, bd), 3,78 (24, s},
3,9%95-4,05 (1%, m), 4,28-4,35 {4H, m}, 4,40-4,50 (2H, m},
£,60 {(1Hd, &), 6,80-6,90 (2H, m), 7,40 (1#, dd), 7,65 {1H,
dy, 8,10 {1H, s}.

MS  (electropulverizaciérn de iones +ve} m/fz 451
(MH+} .

Este material se convirtid en el compuesto del
ritulos agregande un exceso de cloruro de hidrégeno en
éter {86 mg).

Ejemplo 2 Dihidroclorurc del Enantidémero El1 de 1~
({4-[{2,3-dihidro[1,4]dioxino[2,3-c])piridin-7~
ilmetil)amino]-l1-piperidinilimetil}-9-fluoro-1,2-dihidro-

4H-pirrolo([3,2,1-ijlquinolin~4-cna

O
F H

La pase libre del enantidmero Bl (€3 wmg! se prepard
a partir de l1-{{4-amino-l-piperidinil)metil]-9-fluoro-
1,2~dihidro-4H-pirrolo{3,2,1-1jlguinolin-4~cna
{enantidmero 1) (84 mg) y 2,3-dihidro{l,d4}dioxinc(2,3-
cipiridin-7-carboxaldehido (35 mg) por el método general
del Ejemplo 1(1l) (se cromatografidé sobre gel de silice,
eluyendo con metanol al 0-20% en diclorometanc), y mostrd
las mismas propiedades especrroscdpicas de NMR y MS.

La base libre en metanol, se convirtid en la sal de

dihidrociecrurc agregande un exceso de clorure de
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hidrégeno 1M en metancl, seguido de evaperacidn hasta
sequedad y trituracién con éter, para proporcionar un
sélido (€l wg) .

Ejemple 3 Dihidrocleorurc del Diasteredmero 1 de 1-
({{(3R,45)-4-((2,3-dihidro(1,4]dioxino[2,3-¢c]piridin-7~
ilmetil)amine]-~3-hidroxi-l-piperidinil}metil)-9-fluoro-

1,2-dihidro-4H-pirrolo[3,2,1-ijlquinolin~-4-ona

T:::]
e F WIN/@O]
ul H

(aj 1-{{{3R,4S)~4~-Amino~3-hidroxi-1-
piperidinii]metil}-9-flucro-1,2~-dihidro~-4H-pirrolo{3,2,1-
ijlquinolin~-4-ona

Este se preparéd @ partir de Z~i7-fiuoro-2-
{(metiloxi}-8-quinolinil]-2-propencato ¥ 1,1-
dimetiletil{{3R, 45)-3-hidroxi-4-piperidinil]carbamato de
metilo {para una sintesis, véase la publicacidn
internacicnal W02004058144, Ejemplo 34(a) (Enantidmero 1
cis}) conforme al méteodoe general de los Ejemplos 1(h),
1), 1i{j3y y 1(k) propercicnando el producro coOome un
sdlido plance, racémico en el centro bencilico.

MS ielectropulverizacidn de ilones +ve} m/z 318
(MH+} . '

El material (racémico en el centro kencilico) se
separé mediante hplc guiral preparativa en los dos
diasteredmeros Dl y D2 de manera similar al Ejemplo 1(k}.
La fase estacionaria fue Chiralpak &D-H de 5um, eluyendo
con 30 :50:0,1- CH3CN:CHon:Isopropilamina, Rt para D1
3,0 minutos y Rt para D2 27 minutos.

La recuperacidn fue DL 222 mg (>99% de) y D2 123 mg
{>99 % de) de 400 mg de amina diasteromérica.

{p} Compuesto del titulo
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Una disclucion del-{[{3R,4S)-4-amino~3-hidroxi-1-
piperidinilimetil}-9-fluore-1,2-dihidro-4H-pirrolo(3,2,1-
ijlquinelin—-4-ona (222 mg, 0,7 mmol, diasterebmerc D1) y
2,3-dihidro{}, 4)dicoxino(2,3-¢clpiridin-7-carboxaldehido
(para una =sintesis wvéase la publicacidén internacional
Wc2004058144, Ejemplo 2(¢)} (113 mg, 0,7 mmol]} en N,N-
dimetilformemida (3 0} se trato con
triacetoxiporohidrure de sodio {445 mg, 2,1 mmol).
Después de 1 dia la mezcla se evapord v el residuo se
trabajd y se cromatografid de manera similar al Ejemplo
1{l) proporcionando la Dbase 1libre del cojnpuesto del
titulo como un aceite inccloro (202 mg, 62%).

&H (CDCY,, 250MHz) 1,70-1,80 (2H, m), 2,20-2,30 (2H,
m), 2,30-2,63% (2K, m}, 2,70-2,95 (3H, m), 3,00-3,10 (1H,

L85 {2, s), 3,95-4,05 (1E, m), 4,25-4,33 {(4H, m},
4,40-4,55 {2H, m}, 6,62 (14, d}, 6,85 (iH, t}, 6,85 (1H,
s}, 7,58 {1H, dd}), 7,65 (1H, m), B,10 (1H, =j.

[
o

mj,

Este material se convirtidé en el ccmpuesto del
titulo (220 mg) disolviéndolo en diclorometano y luego
agregando un exceso de clerurc de hidrbdgeno en éter de
manera similar al Ejemplo 1.

M5 (electropulverizacién de iones +ve] m/fz 467
(D4R L

Ejemplo 4 Dihidrocloruro del diasteredmero 2 de 1-
({(3R,45)-4-[(2,3-dihidro(l,4]dioxinc[2,3-¢c)piridin-7-
ilmetil)amino]-3-hidroxi-l-piperidinil)metil)-9-fluorc-

1,2-dihidro-4H-pirrole(3,2,1-ijlquinclin-4-ona

N/A\]
Oa N ].\ 1\/, NS o
F : I j
A F oy H N\/I .
O
La pbase libre del compuesto del titulo (93 mg) se

prepard a partir de 1-{[{3R,43)-4-amino~-3-hidroxi-i-

|73
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piperidinil}metil}—9—fluorc-l,2—dihidro—4H—pirrolo[3,2,1-
ij)quinolin-4-ons {diasteredmero D2) (122 wg) y 2,3~
dihidro(l,4}cioxino([2, 3-cipiridin-T-carboxaldehido (para
una sintesis véase la publicacidn internacional
WQ2004058144, EBEjemplo Z{c}! {64 mg) por el métedc general
del Ejemplc 3 (se cromatografié¢ sobre gel de silice,
eluyendo c¢on metanol al 0-30% en diclicrcmetano},
wroporcionandc material cen los mismnos datos
espectroscépicos de NMR y MS gue el Ejemplo 3.

La base libre en metanocl, se convirtid en la sal de
dihidroclerure agregande un  exceso de cloruro de
hidrégenc 1M en metanocl, ssguido de evaporacidn hasta
seguedad, para proporcionar un soélido (87 mg).

Ejemplo S5 Dihidrocloruro de 9-fluoro-1-({(3R,45)-3-
hidroxi-4-{((1,3)oxatiolo[5,4-¢c]piridin-6-ilmetil)amino] -
l-piperidinil}metil) ~1,2-dihidro-4H-pirrolo([3,2,1-

’O
O~ N .
" "N S
F : H 1\ >

La vase libre del compuesto del titule (41 mg) se

ijlquinolin-4-ona

preparé a partir de 1-{{{3R,4S)-4-amino-3-hidroxi-1-
piperidinil]metil}-9-£fluoro-1l,2-dihidro-4H-pirrolo(3,2,1-
ijlguirnolin-d-ona diastereomérico vy ([1,3]oxatiolo(5,4-
¢lpiridin-¢é-carbkaldehido {para una sintesis véase la
publicacién internacicnal W02004058144, Ejemplo 61) con
un rendimiento del 55% mediante el métodc general del
Ejemplo 3(b).

dH {CDCYl,, 250MHz) 1,70-1,80 (2H, mj}, 2,20-2,60 (4H,
m}y, 2,70-3,00 (3H, my, 3,00-3,10 (1KE, m), 3,87 {2H, s),
3,925-4,05 {1H, m), 4,40-4,55 (28, m), 5,75 (2, s), 6,62
{1d, 43, €,85 (1%, t}, 7,25 {18, s), 7,58 {1H, dd), 7,65
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{18, m), &,00 (1H, s}.

M5 {electropulverizacidn de 1iones +ve) m/fz 469
{MH+) .

La base libre se ©convirtid en la sal de
dinhidrecloruro del titulo de manera similar al Ejemplo 1.

Ejemplo 6 Dihidrocloruro de 9-fluoro-1-[((3R,45)-3-
hidroxi-4-{[(6-oxc-6,7-dihidro-5H-piridazino[3,4~-
b} [l,4)tiazin-3-11)metil]amino}-1-piperidinil)metil])-1,2-
dihidro-4H=-pirrole{3,2,1-ijlquinolin-4-ona

’O
H
N
o N N0
F : H ol
N OH N\/
N7 8

La base libre del compuesto del tituleo (12 mg) se
prepard a partir de 1-1{}(3R,45)-4-amino-3-hidroxi-1-
piperidinilimetil}-9-fluoro-1,2-dihidro-4H-pirrolo(3,2,1-
ijlquinolin-4-ona diastereodmérico (122 mg) y ©&-oxo-6,7~-
dihidro-5H-piridazino(3,4-b][1,4]tiazin-3-carboxaldehido
{para una sintesis véase la publicacidén internacional
W020040%8144, Ejemplo 38{d)] {75 mg) con un rendimiento
del 6% mediante el métodc general del Ejemplo 3(b).

&R (CDCls, 250MHz)} 1,70-1,80 (2H, m), 2,20-2,60 ({4H,
m), 2,70-3,0G (34, m), 3,00-3,10 (14, m), 3,78 (2H, s),
3,90-4,00 {14, m), 4,05 (2H, s), 4,40-4,55 {(ZH, m}, 6,62
(14, 4}, 6,95 (1lH, t), 7,16 (1H, &), 7,58 (1H, 4d), 7,90
{14, d).

M5 {electropulverizacidén de iones +ve) m/z 497
{ME+Y,

La base libre se convirtié en la sal de
dihidrocloruro del titule (9 mg) de manera similar al
Lijempleo 1

Ejemplo 7 Dihidrocloruro da 1-({(3R,48)-4-[(2,3-
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dihidro-lH—pirido[3,4-b][1,4]oxazin—7-ilmetil)amino]-3-

hidroxi-l-piperidinil}metil)-9~-fluoro-1,2-dihidro-4H-
pirrolo(3,2,1-ijlquinolin~-4~ona

Tg )

OIH

n

{(fenilmetilioxil-2-piridinilimetilo

Una disoluclidn de trifenilfosfina (39,3 g, 150 mmol)
en tetrahidrofurano (600 ml} se tratd a 0°C con (B}-1,2-
diazendicarbexilare de Dbis{l-metiletilo) {30 ml, 152

10 mmol). Después de 10 minutos se agregd acetato de [3-

{{ld=-{metoxitfenil]meril)oxi)-4~ox0~1,4~dihidro-2-

piridinil]imetilo (33,5g, 110 mreol) {(para una sintesis
véase la publicacidén internacicnal W02004058144, Ejemplo

60(cj). Después de 10 minutos se agregd alcohol bencilico

5 {13 g, 120 mmol) y la mezcla se agitd durante la noche.
La evaporacidn y la cromatoegrafia sobre silice eluyendo
con acetato de etile al 20-40% en hexano proporciond un
aceite (26,3 g, 67%) (que contenia algo de dxido de
trifeniifosfina como impurezs).

20 M¢ {electropulverizacidén de iones +ve) m/z 394
[MH+) .
{b) Acetato de {i-hidroxi-4-{(feniimetil)oxi)-2-
piridinilimetilo. Sal de trifluoroacetato
Una disolucidn de acetato de {5-(¢{[4-
5 (metilexifenillmetil}oxi)-4-[{fenilmetilioxil-2-

piridinilimetile {gue contiene oxido de trifenilfosfina
como una impureza) (20 g, 50,8 mmol) en diclorometano
{500 ml) se tratd con trietilsilano (10 ml, 62,6 mmol}.
Se agragd una disolucidn de acido triflucrcacético (35

0 i, 0,45 mol) en diclorometanco (200 ml) a lo large de 1

{a) ARcstato de {(5-({{d4-imetiloxi)fenillmeril}oxi)-4-
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hora. Después de 2 horas la mezcla se evapord y se
cromatografid sobre gel de silice eluyendo con acetato de
etilo al 50-100% -hexano, luego cen metanol al 5-10% -DCM
proporcionando un sélido, la sal de TFR en una mezcla 1:1
con ¢éxido de trifenilfosfina (8,23 g).

M3 (elecircpulverizacién de iones +ve) m/z 274 (MH).

(c) Acetato de (B-{i2-{{[({1,1-
dimetiletilicoxijcarbonillaminoletiljoxi}-4-
{{{trifluorcometil)sulfonilloxi}-2-piridinil)metilo

Una disolucidén de trifenilfosfina (24,1 g, 92 mmol)

en tetrahidrcfurane (600 ml) se tratd a 0°C con (E)-1,2-

diacendicarvoxilato de bisi{l-metiletilo) {18,1 ml, 92
mmol}. Después de 30 minutos se agregd una disolucidn de -
sal de triflucroacetato gde acetato de 5-hidroxi-4-

{({fenilmetilloxi]-2~piridinilinetilo como una mezcla 1:1
con  odxido de trifenilfosfina (23,89, 61,3 mmol} vy
trietilamina (8,6ml, 61,3 mmol) en tetrahidrofurano (200
ml). Después de 30 minutcs la reaccidn se calenté hasta
temperatura ambiente y se dejdé en agitacidn durante 30
minutos més. Se agregd (2-hidroxietil)carbamatc de 1,1-
dimetiletilo (9,3 ml, 61,3 mmol) vy la mezcla se agitd
durante la noche. La evaporacidn y la cromatografia en
silice eluvendo con acetato de etilo &l 0-100% en
gasclina proporciond un aceite (40,2 gi. El aceite
{40,2g9) se disolvid en ELOH (300ml) y se hidrogend sobre
naladico al 10% en carbdén (20 g} durante 16 horas. La
mezcla se filtrd y evapcré para proporcicnar un aceite
amarilile (44,4 g).

Una disclucién del aceite amarillioc (44,4 g) en
diclorometano (500 ml) se tratd con frietilamina (9,41
ml) luego con 1,1,1-triflucro-N-fenil-N-
[ltriflucrometrtil)sulfonillmetanosul fonamida (21,9 g).

Después de 16 horas la mezcla se lavdé con agua, se secd y
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se evaporé. La cromatografia sobre gel de silice,
eluyendo con acetato de etilo 0-100% en gasolina
provorciond un aceite incoloro (19,7 g, 70%}.

4MS (electrecpulverizacién de iones +ve) rm/z 459
(MH+) .

{d) T-f{(hcetiloxi)metil]-2,3-dihidro-1H~piridoi3, 4~
bl{l,4ioxazin-l-carboxilato de 1,1l-dimetiletilo

Una mezcla de acetato de {(5-{12-¢{({1,1-
dimetiletilioxilcarbonillaminc)etil]oxi}~-4~-
{{(trifluorometil)sulfonilloxi}-2-piridinil)metilo (1,58
g, 3,4 mmel ), {t}-2,2'-bis{difenilfosfinc)-1,1'-
hinafrtaleno (BINAP) (110 mg, 0,2 mmol}, acetato de
paladio {IT} {25 mg, 0,1 mmpl} y carbonato de cesioc (1,57
g, 4,8 mmol} en tolueno {20 ml} se calentd hasta 100°C
baioc argén durante 16 horas luego se filtrd y se evapord.
(Véase $. L. Buchwald, COrg Letts, 1999, 1, 35-37; para el
procedimientc}. El residuo se cromatografid sobre gel de
silice, eluyendo con acetato de etilo al 0-100% en
gasolina, para proporcionar un soé6lido blancc (0,84 g,
79%)

M5 (electropulverizacidén de iones +ve) m/z 309
{(MH+} .

(e} 7-{Hidroximeril)~-2,3-dihidro-1H-pirido(3, 4~
pill,4]oxazin~l-carboxilato de 1,1-dimetiletilo

Una disoclucidén de 7-{(acetiloxi)metill-2,3-dihidro-
iH-pirido(3,4~b)(1,4}joxazin-1-carboxilato de 1,1-
dimetiletilo (08,4 g, 2,7 mmol) en dioxano {29 ml) y agua
{5 ml) s2 tratd con disclucién de hidréxido de sodio 2ZM
(2,72 ml, 3,4 mmol}. Después de 0,5 horas la mezcla se
concentrd hasta un volumen de 5 ml y luego se dividid en
acetato de etilo y agua. ml extracto organico se secé y
se evapord para proporciocnar un aceite inceloro (0,78 g,

105%; .

/78
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MS {electropulverizacidn de iones +ve) m/fz 267
{MH+) .
(£ T-Formil-2,3-dihidro-1H-pirido(3, 4~
bl{l,4Joxazin-l-¢arboxilato de 1,l-dimetiletilo
Una disoclucién de 7T-!fhidroximetil)-2,3-dihidro-1H-
pirido(3,4-b][1,4)oxazin-1-cerboxilato de 1,1-
dimetiletilo (0,78 g, 2,9 mmcl) en diclorometeano (100 ml)
se tratd con Oxido de manganeso(IV) (2,02 g, 23,3 mmol) y
se agité durante la noche. La £filtracidn y evaporacién
proporciconaron un soélide blanco {0,862 g, 81%).
M3 f{electropulverizacidén de iones +ve) m/z 265
{MH+) .
fgy  T-[{{(3R,48)-1-[{5~-Flucro-4~oxo~1,2-dihidro-4H-
pirrolol3,2,1-ijiquinolin-1-il)metil]-3-hidroxi~-4-
piperidinillamino)metil}-2,3-dihidro~-1H-piride[3,4-
bjil,4]loxazin-1-carboxilato de 1,1-dimetiletilo
Una disclucién de 1-{[{3R,4S8)-4-amino-3-hidroxi-1-
piperidinillmetil}-%-£fluore-1,2-dihidre-4H-pirrecio{3,2,1-
ijlauinolin-d4-cna diastereomérica (50 mg} se hizo
reaccionar ¢cen 7-formil-2,3-dihidro-14-pirido (3, 4-
bl[l,4]joxuzin~1l-carboxilate de 1,1l-dimetiletile (40 mg}
por el método general del Ejemple 3(b) proporcionando,
después de cromatografia, y de eluir con metanol al 0-20%
en diclcrcmetaneo, un sdélidc blance (62 mg, 69%).
1S {electropulverizacidn de lones +ve] m/z 58&6
{MH+) .
{h} Compuesto del Titulo
Una disolucidén de 7-[{{{3R,48)-1-[{9-flucro~-4-oxo-
1,2-dihidro-4H-pirrolo(3,2,1-1ij]lguinolin-1-il)metilj-3-
hidroxi-4-piperidinillaminc)metil}-2,3-dihidro-1H~
piridof3,4-b] (1, 4)oxazin~1-carboxilato de 1,1-
dimetiletilo (562 myg) en diclorometano {1,5 ml} se tratd

con acido triflucroacético 1,5 ml). Después de 1 hora la
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mezcla se evaperdé v e) residuo se tratd azeotrépicamente
con tolueno. La sal de trifluvoroacetato residual se
convirtid ern la base 1libre en Dbruto agitando c¢on un
exceso de base de MP-resina de carbonato hasta pH 7,
filtrande y evaporando hasta seguedad. Se cromataegrafid
sobre gel de silice eluyendc c¢on amoniaco 2M al 10-40%
/metanol en diclorometanc, seguido de otra purificacién
en un sistema de hplc de fase reversa con recoleccidn
dirigida a masa (MDAP) [eluvente acetonitrilc/agua/adcido
férmice, controlando para m/z 466), proporcionando un
sélide blanco (33 mg, 62%).

&H {d-6 metanol, 250MEz) 1,70-1,90 (2H, m), 2,20-
2,60 (4€, m), 2,70-3,0C (28, m), 3,10-3,25(1H, m), 3,50
(eH, t), 4,00 (2H, s), 4,05 {24, s), 4,20 (2H, £}, 4,40-
4,55 {2H, m), ¢,€0 (1H, d}, 6,72 (1H, s), 7,00 {1H, t}),
7,60 (iH, ddy, 7,90 (1lH, d), 7,95 (1H, d).

M5 (electropulverizacidn de icnes +ve) m/z 466
{MH+) .

La base libre se cenvirtié en l1la sal de
dihidrocleruro del titulo {22 mg} de manera similar al
Ejemplo 1.

Ejemple 8 Dihidroclorurc de 1-({(3R,48)-4-[(2,3-
dihidrofuro([2,3-¢]piridin-5-ilmetil)amino]-3-hidroxi-1-
piperidinil}metil)-9-fluoro-1,2~dihidro-4H-pirrolo[3,2,1-

ijlgquinolin-4-ona

7
m

O
T

H N
3 - o

la) Rcetato de {5-i{({[4~{metiloxi)fenillmetil}loxi}-4-
{{trimetilsilil)etinil]-2-piridinil}metilc
Se disolvid acetato de (5-({{4-

(metoxi)fenillmetilloxi)-d-
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{[(triflucrometil)sulfoniljoxi}-2-piridinilimetilo ({(para )8?

una sintesis, véase WO2004058144 Ejemplo 60{d)) {10 g, 23
mnoles) en acetonitrile (400 ml} y se agregd trietilamina
(65 ml) y voduro de cobre (I} (0,44 g, 2,3 mmcles). La
mezcla se desgasificé y se colocd bajo una atmdsfera de
argdn. Se agregaron trimetilsililacetileno {10 ml, 69
mmocles}) y dicloruro de Dbis{trifenilfosfina)paladio(II})
{0,645 g, ©,9%mmoles) y la mezcla se calentd hasta 45°C
durante 18nrs. Luego la mezgla se dejd enfriar y se
filtxé. E1 filtrade se evapord hasta sequedad y el
residuc se divididé en acetato de etilo y agua. La capa
crganice se separd y secod (sulfato de sodio).

La cromatografia sobre gel de silice, eluyendo con
un gradiente de acetato de etilo al 20 - 75% en éter de
petridleo &l 40-60, proporciond un aceite (8,4% g, 96%).

M§ {electropulverizacidén de 1iones +ve] m/z 384
[MH+) .

{b} Trifluoroacetato de acetato de {5-hidroxi-4-
[{trimetilsilil)etinil]-2-piridinil}metiio,

Se trato .acetato de (5=-{{![4-
{metiloxi) fernillmetilloxi)-4~{({trimetilsililietinil)-2~-
piridiniljmetilo (8,45 g, 22 mmoles) en diclorometano (70
ml) con 4cide trifluorocacético (9,4 ml) y trietilsilano
{3,33 ml) y se agitdé a temperatura ambiente durante 18
horas. La mezcla se evaporé hasta sequedad y se
cromatografld sobre gel de silice, eluyendo con un
gradiente de metanol al 2-8% en diclorometano. Esto
proporciond un aceite {10 g, 100%).

MS {electropulverizacidén de iones +ve) m/fz 264
{MH+) .

{c) Acetato de furo(2,3-clpiridin-5-ilmetile

Se disolvid acetato de {5-hidroxi-4-

[(trimetilsilil}etinilt)-2-piridinilimetilo,
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trifluoroacetate) (10 g, 22 nmoles} en piridina (200 ml)}
y se iraté con yodurc de cobkre{l) (5,2 g, 27 mnoles),
luego se calentd bajo reflujo durante 18 horas. La mezcla
se dejd enfriar, se evapord hasta seguedad y el residuo
se dividié en acetatoc de etilo y agua. Esta mezcla se
filtrd a través de kieselguhr para eliminar residucs de
cobre. lLa capa orgénica se separd del filtrado, se secd y
se cromatogratfid sobre gel de silice, eluyendo con un
gradiente de acetato de etilc al 10%-60% en éter de
petrdlec a1l 40-60. Estc proporciond el acetato de
furo(2,3-c]piridin-5-ilmetile (1,15 g, 27%) y un producto
menos polar acetato de [2-({trimetilsilil) furo(2, 3-
clpiridin-53-il)metilo (1,3 g, 23%) como aceites.

M3 {electyropulverizacidén de iones +ve) m/z 192 (MH+)
y M5 {(electropulverizacidn de iones +ve) m/z 264 (MH+).

{d} Turof2,3-clpiridin-5-ilmetanol

Una disolucidn de acetato de furo(2,3-clpiridin-5-
ilme;ilo £1,15 g) en 1,4-dicoxano {30 ml) y agua (10 ml)
se tratd con hidréxido de scdio 2M (12 ml} luego se agitd
a temperatura ambiente durante 18 horas. Luego la mezcla
se dividid en acetato de etilo y agua. Los orgénicos se
separaron y Sse secaron, luego se evaporaron hasta
sequedad. Esto proporciond un aceite (0,63 g, 70%).

M5 ({electropulverizacidn de iones ++ve} m/z 150
(MH+} .

{el 2,3-Dihidrofuro(2,3-clpiridin-5-ilmetanocl

Furo(2, 3-c]piridin-5-ilmetancl {1,29 g, 8,7 mmoles}
se disolvié en etanol (5¢ ml) y se hidrogendéd a S.T.P
(temperatura y presidn estandar) sobre paladio al 10% en
pasta de carbén durante 18 horas. La mezcla se filtrd a
través de kieselguhr y el filtrado se evapordé hasta
sequedad, para proporcionar (1,31 g, 100%).

M3 {electropulverizacién de iones +ve}) m/z 1352
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(£} 2,3-Dihidrofure{2,3~clpiridin-5-carbaldehido

Se disolvid 2,3-dihidrofuro(2, 3-¢cipiridin-5-
ilmetancl (1,31 g, 8,7 mmoles) en diclorometano (100 m}),
se tratd con didxido de manganeso (IV) (6 g, &9 mmcles) y
se calentd bajo refluje durante 18 horas. La filtracidn a
través de kieselguhr y la evaporacidén del filtrado hasta
seguedad properciend un aceite {(G,9 g, 70%).

MS i{electrepulverizacidn de iones +ve) m/z 150
(MH+} .

{g) Compuesto del titulo

La kass libre del compuesto del titulo {65 mg) se
prepard a partir de 1-{[(3R,48)-4-amino-3-hidroxi-1-
piperidinil]metil}-9-fluoro-1,2-dihidro-4H-pirrolio{3,2,1-
ijlquinolin-4-ona diasterecmérica (50 mg} y 2,3-
dihidrofurc(?, 3-cjpiridin-5-carbaldehido (22 mg) con un
rendimiento del 91% por el método general del Ejemplo
3{b).

&8H (d-& metancl, 250MHz}) 1,70-1,90C (2H, m), 2,20-
2,60 (4H, wj, 2,76-3,00 {2H, mj, 3,10-3,25(1H, m), 3,50
{2H, t), 4,10-4,2C (2H, m), 4,30 (24, s), 4,50 (2H, t),
4,80 (2H, t1, 6,60 {1H, d4), 7,00 (1, t©), 7,40 (1H, s),
7,60 {(1lH, <4dYy, 7,95 (1H, d), 8,10 (1H, s3).

MS (electropulverizecidn de iones +ve) m/z 451
(MK+) .

La base libre se convirtid en la sal de
dihidrocloruro del titulo {46 mg} de manera similar al
Ejemple 1

Ejemple 9 Dihidrocloruro de $%-fluoroe-1-[((3R,48)-3-~
hidroxi-4-{[(7-ox0-1,5,6,7-tetrahidro-1,8-naftiridin-2-
il)metil]amino}-l-piperidinil)metil)=-1,2-dihidro-4H-
pirrolo[3,2,1-ij]lquinolin~-4-ona

| 85
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La base libre del compuesto del titulo {12 mg) se

O

prepard a partir de 1-{[(3R,4S)-4-amino-3-hidroxi-1-
piperidinilimetil}-9-£fluorc-1,2-dihidro-4H-pirrolo(3,2,1-
ijlguinclin-4-ona diasterecomérica {50 mg) Yy T~oxo-
1,5,6,7-tetrehidro-1,8-naftiridin-2-carboxaldehido (para
una sintesis, véase wo2t03087098, Ejemplo 307 (£)
{sinénimec 7-o0x0-5%,6,7,8-tetrahidro-{1,8]naftiridin-2-
carboxaldehidoi} (27 mg), con un rendimientc del 16%
mediante el método general del Ejemplo 3{b).

6H {CDCl,, 250MHzZ) 1,79-1,90 (24, m}, 2,00-2,30 (4H,
m), 2,406-2,75 (5H, m}, 2,80-3,10 (3H, m}, 3,95-4,10 {(3H,
m), 4,4% (2H, m), 6,65 (lH, d}, 6,90 (1H, =T}, 7,00 (1H,
dd), 7,35-7,45 (2H, m), 7,68 (1lH, d), 8,30 {iH, bs).

MS ielectropulverizacidn de iones +ve) m/z 478
{MHE+

ta base libre se cenvirtié en la sal de
dihidrocloruro del titule (8 mg) de manera similar al
Ejemplo 1

Ejemplo 10A Dihidrocloruro del Enantidémero E1 de 1-
{({4-[(6,7-dihidro[l,4)dioxino[2,3~c]lpiridazin-3-
ilmetil)amino]-l-piperidinil}metil)-9-fluoro-1,2-dihidro-

4H-pirrclo(3,2,1-ijlquinolin-4-cna

0. NE ]\ 0
~ ~ N
\I: Lg%j\F H”\“/QiI: :]
X N0

{a) 3,4,6~-Tricloropiridazina
Este se prepard mediante uvna ligere veriacién del

métode de Kasnar et al, Nucleosides § Nucleorides (19%4),

Az
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13{1-3), 453-79.

Sal de sulfato de hidracina (51 g¢g) se suspendid en
ggua (250ml), se caienté a reflujo y se le agregd
anhidrido bromomaleico (90,38 g) gota a gota. La mezcla
se calentd a reflujo durante 4 horas luego se enfriéd
hasta temperatura ambiente. La reaccidn se repitid con 29
g de sulfato de hidracina, 53 g de anhidrido kromomaleico
¥ 130nd: de agua. Los precipitades se recolectaron por
filtracién se lavaron <¢on agua y acetona y sSe secaron
como una tanda combinada in vacuo para proporcionar 4-
bromo-1, 2-dihidro-3, é-piridazindiona. como un sélido
blanco (112 gj.

El sbdlido en dos tandas se tratd con oxicloruro de
fésforo {2 x 200 ml) y se calentd a reflujo durante 3,5
horas. L& mezcla se enirid, se evapord y se tratd
azeotrbpicamente con tolueno. El residuo se dividid en
diclorometano y disolucidén acuosa saturada de picarbonato
de sodio y se extrajo con DCM dos veces mds. Los
extractos crgénicos se secaron y evaporaron. Este residuo
se disolvid nuevamente en diclorometanc, y se
crowatografid sobre gel de silice (300 g! (DCM como
eluyente} para proporcionar un so6lido blanco (101,5 g,
87%) .

{El anédlisis LC/MS mostrd ca. 20-30% de impurezas,
isomeros de bromo-dicloropiridazina).

MS {electropulverizacién  de iones +ve) m/z
184/185/18¢ (MR+), triclcrcepiridazina

ME {electropulverizacidn de ilones +ve) m/z
228/229/231 {MH+), bromo-dicloropiridazina.

{hy 2-[(3,6=-Dicloro-4-piridazinilioxi)etanol

Una disolucién de  etilenglicol (5% ml) en
tetrahidrofurano {200 ml! se tratd a aproximadamente 0°C

(enfriamiento en bafio de hielo} con hidruro de sodio (60%

85
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dispersién en aceite, 5,9 g) & lo large de 40 minutos.
Después de gque se completd la adicidn, se agregd en
porclones 3,4,¢-tricloropiridazina que contenia isdmeros
de bromo-dicicreopiridazina como impureza (27 g) v se lavd
con mas THEP seco (50ml) vy la mezcla se agitdé a 0°C
durante 1 hora, luego a temperatura ambpilente durante la
noche. La mezcla se concentrd (hasta 1/3 de volumen)
luego se diluyd con disclucidn acuosa de bicarbonato de
socdio y se extrajo con clorecforme (5x) y acetato de etilo
{3x). Los extractos organicoes combinados ss lavaron con
agua, se secaron sobre sulfato de sodio y se evaporaron y
los sdélidos se filtraron y lavaron con CHCl3 {x3) y se
secaron al vaclo durante la neoche a 40°C preoporcionando
un s$dlido Ylanco (255, g, 832%}, gque contenia algo de
derivado de bromo (L0-15%).

MS {electropulverizacién de iocnes +ve} m/z 209/211

(MH+} .
MS [electropulverizacidén de iones +ve) m/z 255/7
{MH+}, derivado de bromo.
fc) 3=Cloro-6,7-dinhidro(1,4]dioxino(2,3-cipiridazina
tna disoluciodn de 2-[(3,€~-dicloroc-4-

piridaziniljoxiletanol que contiene algo de derivado de
brome {15,46 g; 00,0703 mol} en dioxano sezo (1,2 L) se
traté con hidrurc de litic {2,3 g:; 0,28 mol} en porciones
vy se agité & temperatura ambiente durante 1 hora bajo
argén, luego se calentd a 110°C durante la noche. La
mezcla de reaccidn se extinguid con dioxano himedo, luego
cen agua helada. La disolucidn se evapord hasta la mitad
del vclumen, se llevd a pE § con &cido clorhidrico 5M y
se evapcré¢ hasta sequedad. Se agregd agua y se extrajo el
residuo 5z c¢on clorcformo, se secd (sulfato de sodio) y
se evayord para proporcicnar un sé6lido blance (12,4 g,

ca.?7%) {gue contenia ca. 15% de una especie de bromo}.
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MS (eleciropulverizacién de iones +ve) m/fz 173/5 (Cl
MH+): 217/9 (Br MH+) '

{d] 3-Etenii-¢,7-dihidro(l,41dioxino(2, 3-
clpiridazina

Una disolucién de 3-cloro-6, 7-
dihidrol[l,4]dioxino(2,3-cjriridazina que contiene ca. 15%
de wuna especie de bromo (13,6 g, 0,07% mol) en
dimetoxietanc {400 ml) se desgasificd bajo argdbn durante
10 minutos luego se agregaron
tetraquisitrifenilfosfina)paladio (0} (2 g), carbcnato de
potasio (10,33 g, complejo 2,4,6-
trivinilciclotriboroxano piridina (311,32 g} y agua (55
ml}. La mezcla se calentd a 95°C durante 48 horas y se
enfrid vy se evapord hasta sequedad. La mezcla se tratd
con disoclucién acuose de bicarbonato de sodio y se
extrajo (5x) con DCM. Los extractos se secaron (sulfato
de sodio), se evapord y el residuo se cromatografid sobre
gel de silice (500 g), eluyendo con acetatc de etilo al
0-100%- hexano, proprocionando el productc (6,43 g, 50%);
ftambién zlgunas fraccicones impuras (1,8 g}

M3 ie@lectropulverizacidén de iones +ve) m/z 165

{e) §,7-Dihidro(l,41dicxino[2,3-clpiridazin-3~-

carbaldehido

Métoedo A
Una disclucidén de 3-etenil-6,7-
dihidroll,4]dioxino(2,3-clpiridazina {11, 58 g) en

dioxano/fagua (600 mi/180 ml), se enfridé en hielo, se
tratd con una disolucidn acucsa de tetrdxide de osmio (4%
p/v, 25 ml} y peryodato de sodioc (43 g). Esta mezcla se
dejé calentar hasta rt y después de 7 hocras bajo
agitacion la mezcla se evapord hasta sequedad y se tratéd

azeotrrdpicamente con dicxano. Se agregarcn gel de silice,

187"
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dioxano y clereoformo y la mezcla se evapord hasta
seguedad durante la noche, luegc se agregd a una columna
de silice (400 g) y se cromatografié, eluyends con
cloroformc luego con acetate de etilo al 0-100% en
hexano, para proporcicnar un sélide blanco (7,55 g, 64%).

MS {electropulverizacién de iones +ve} m/fz 167

(MH+} .

{i) 6, 7-Dihidroil,dldioxinol{2,3-cipiridazin-3-
carbeoxilate de butilo

Se burbujed mondxido de carbono a través de una
mezcla de 3-cloro-&, 7-dihidro(l, 4)dicxino{2, 3~
clpiridazina (100 mg, @¢,58 mmol) vy n-butanol (2,5 ml}
durante 10 minutos luegce se agregaron cloruro de
paladio(IX} (5 mg, 0,03 mmol.}, 1,3-
bis{difenilfosfino)propano {24 mg, 0,06 mmol) y 1,8-
diazabicicle[5.4.0]undec-7-eno {0,1 ml, ©¢,64 mmol). La
mezcla se calentd a 100°C durante 5 horas bajo una
corriente de mondéxido de carbono, se dejé enfriar y luego
se evapcré. La cromatogfafia eluyendo con acetato de
etilo &1 75% en hexano preoporciond un preducto
ligeramente impuro (99 mg). Este material se tomd en
acetate de etile y se filtré eliminando una pequela
cantidad de sOlido amarillo insoluble. La evaporaciédn del
filtrado proporciond el producto (20 mg, 65%).

S  (electropulverizacidén de iones +ve) m/z 239
(ME+} .

{11) 6, 7-Dihidreo{l, 4]ldioxino(2,3-clpiridazin-3-
carbaldehido

Una disolucién de 6, 7-dihidrc{l, 4]jdicxino{2, 3-
clpiridazin-3-carboxilato de butilo (570 mg, 2,39 mmol)
en THF {10 ml] se enfrié hasta aproximadamente -50°C a -

40°C {didxide de carbono sélido/baio de anfriamiento de
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acetonitrilo) v se tratd con una disolucidn de tolueno de
hidrure de di-isobutilaluminio (IM; 4,6 ml, 4,5 mmol).
Después de 2 horas se agregdé una disolucidn acuosa de
hidréxide de sodio (2M, 12 gotas) seguido per DCM (10
ml). La mezcla se agitd durante 15 minutes a -40°C luego
se dejd calentar su temperatura. Se agregd sulfato de
sodio y la mezcla se agitd durante 45 minutes. La mezcla
se filtrd a través de Kieselguhr lavando tres wveces con
1:1 THF:DCM y los filtrados combinados se evaporaron. La
cromatografia scbre 109 de silice eluyendo c¢on meatanol al
0%-20% en DCM proporciond el producto (290 mg, 73%).

MZ {electropulverizacién de 1lones +ve} m/z 167
[MH+) .

Un procedimiente de trabajo alternative comprende
extinguir la reaccioéon con metancl en vez de con hidrdéxido
de sodic y DCH. La mezcla de reaccidn se evapord hasta
sequedad luego se disolvid en DCM y se agregd agua para
formar un precipitado con apariencia de gel. Se agregd
HC1 «concentrado y la mezcla se agitd y luego se
dividieron las fases y se separaron. Se agregd sal a la
fase acuosa segulda de DCH, agua y metanol. Después de
agltar, las capas se separan, la acuosa se exXtrajo con
oCcy v todos los organicos compinados se secaron sobre
sulfato de magnesio.

Método C

(i} 6, 7-0ihidro(l,4)dioxino (2, 3-cipiridazin-3-
carbonitrilc

Una disclucién de 3-cloro-6,7-
daihidro(l,41dioxino(2,3-cipiridazina {29, 1i,& mmol} en
OME {40 ml) se desgasificd bajo argdn durante 10 minutos
luego se agregaron cianuro de zinc(II} (0,82g, 7 mmol),
tris{dibencilidenoacetonalpaladio(0} (266 mg) y 1,1'-

bisldifenilfesfino) ferrocceno {322 mg). La mezcla se



[\
L

64

calentd a 120°C durante la noche, luego se evaporé hasta
seguedad. El residuo se dividié en disolucién acuosa
saturada de Dbicarbonato de sodio y DCM, extrayendc 3
veces con DCY., La fase de DCM se secd sobre sulfato de
sodio luego se filtrd y se evapord. La cromatcegrafia en
una columna de silice de 50g con 0-100% acetato de etilo
en hexano proprociond el producto (1,5g, 793%).

MS {electropulverizacién de iocnes +ve) m/z 164 (MH).

{ii) &, 7-Dihidro{l,4)dioxinc[2, 3-clpiridazin-3-
carpoxilato de butilo

6,7-Dihidroll,4]dioxino{2,3-c]lpiridazin-3-
carbonitrilo (0,5g, 3,1 mmol} y carbonato de cesioc (1, 5q,

4,6 mmol) se suspendieron en n-butancl (5 ml). Después de

5 horas de agiltacidn, se agregd acido clorhidrico {0,1HM,
15 ml} luego se agregd acido clorhidrico 2M hasta due se
legrd un pH3-3,5. Después de 1 hora (se agregd mas acido
clorhidrico hasta que el pH no subidé mas) la mezcla de
reaccidn se detuve con disolucidn acuosa saturada de
bicarbonato de sodio y se extrajo tres veces con DCM. Los

extractos de DCM combinados se secaron sobre sulfato de

)]

cdlio, luego se gvaporarcn hasta seguedad. La

A

cromatografia scbre una columna de silice eluyendo con
acetato de etile al 0-190% en hexano proporciond el

producte {0, 35y, 77%)

M3 {electropulverizacidn de iones +ve) m/fz 239
(ME+

(il 5,7-dihidroll, 4}dioxinc[2,3-c)piridazin-3-
carbaldehido

Se redujo 6,7-dihidroll,4}dioxince{Z,3-¢clpiridazin-3-
carboxilato de butilso al compuesto del titule de manera
similar al Método B (ii) anterior.

Método D

Se puede convertir 3-cloro-6,7-
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dihidro(l, 4]dioxinc{2, 3~-c)piridazinea en amida de
morfolins mediante el f{ratamientc con morfolina y CO,
catalizado con pdCi, ¥ ligando (coino
difenilfosfinoferroceno) en un disolvente adecuado como
butironitrile. Luego la amida se reduce a carbaldehido
maediante reduccién con hidruro de di-isobutilaluminio.

(£} Enantidémero El de 1-(l4-[1(8,7-
dihidrec(l, 4ldioxino(2, 3-¢)piridazin-3-ilmetil)aminol-1-
piperidinilimetil)-%~fluoro-1, 2-dihidro-4H-pirrole(3,2,1-
ijlguinolin-4-ona (Métodc Aj)

Una disclucioéon de 1-{i{4-amino-l-piperidinil)metil]-
8-fluoro~1,2-dihidro-4H-pirrolo[3,2,1-ijlquinclin-4-ona
(enantidmerc Ei) (16,5 g, 55 mmol) vy

6,7-dihidro(l,4)dioxino(2,3~c]piridazin-3-
carbaldehido (10,0 g, 60,3 nmol) en diclorometano/metanol
(220 ml/60 ml) se enfrid en un bafio de hielo y se tratd
con triacetcxiborohidruro de sodio (2% g, 135 mmol). Se
eliminé el kafic de enfriamiento. Después de 3 horas, se
agregé mas  6,7-dihidro(l,d)dioxino{2,3-c]piridazin-3-
carbaldehide (1,5 g, 9,1 mmol) y se agitd durante la
rnicche. 5e agregd mas aldehidec (1,5 g, 9,1 mmol}) y después
de 1 hora se agregd mads triacetoxiborohidruro de scdio
(2,5 g, 11,8 mmol). Después de dos horas més, la mezcla
se agregd lentamente a una disolucidn de bicarbonato de
sodio (252 ml) vigorosamente agitada. Se separaron las
fases y la fase acuosa se extrajo adicionalmente con
metanol al 15% en diclorometanc {2 % 150 ml). Los
extractos c¢rganicos se combinaron, se evaperaron, y se
cromatogrefiaron sobre gel de silice, eluyendoc con un
gradiente de metanol al 0-25% en diclcrcmetano,
proporc¢ionandc el compuesto del titulo (base libre} como
un sdélido amarillo (18,1 g, 73%).

&H {d6-DMSC, 250MHzp 1,20-1,35 (2H, m), 1,75-1,85
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{ZH, m), 1,82 (1iH, t}, 2,10 (lH, t}, 2,30-2,40 (1H, m},
2,52 (14, m, =wparcialmente oscurecido por el pico del
disolvente), 2,385 (1H, m), 2,75 (1H, wm), 2,98 (1H, m),
3,85 (2H, s), 4,05 {1H, m}, 4,20(1H, dd), 4,35 (1H, dd),
4,40 (2, m), 4,48 (24, m) &,30 (1H, d), 7,00 {iH, t},
7,60 (1H, &di, 7,91 (1H, 4).

MS {electropulverizacidén de iones +ve) m/jz 452
{MH+) .

{a) Enantiomero El y EZ de 1-4{4-{(86, 7~
dihidro[l, d)dioxino(2,3-¢lpiridazin-3-ilmetillaminc)-1-
piperidinil}metil)-9-fluoro-1,2-dihidro-4H-pirrolo(3,2,1-
ijjquinolin-4-onag (Método B}

Una disolucién de 1-|({4-amino-l-piperidinilimetil]-
9-fluorc-1,2-dinhidro-4H-pirrolo(3,2;1-1j)quinelin-4-ona
ibase libre racémica con algo de sal de TFA) (3,5 g,
11,63 mmol que se asume es5 tcdo base 1libre) y &,7-
dihidro[l,4]dioxino[2,3-c}piridazin-3-carbaldehido (1,93
g, 11,63 mmol)} en DMF {50 ml) se enfrié en un bafio de
hielo y se tratd con triacetoxiborohidruro de sodio (6,1
g, 29 mmol). El bafo de enfriamiento se elimind y la
mezcla se agitd a temperatura ambilente durante la noche.
La mezcla se ftraté con bicarbonato de sodio acuoso {(~ 20
ml) y agua (200 ml), se enfrid a 0°C, y el sdélido se
recolecté por filtracidén y se secd ip vacue, para
proporcionar la base libre del racemato como un sdlido
(3,6 g; 69%;.

Este se separd mediante hplce guiral preparativa en
dos enantiémeros, El y E2, udtilizande una columna
Chiralpak ab de 20 um, eluyendo cen 80:20:0,1-
CH,CN:CH,Of:Isopropilamina con Rt para E1 10,2 min y RE
para £2 12,4 min.

La recuperacidn de El, fue 1,3 g (98 % ee), y de E2

2

fue 1,2 g (56 % ee}.
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{h) Compuesto del Titulo

La base libre del Enantidmero E1 de 1-{{4-[{6,7-
dihidro(l,4]dioxino(2, 3-¢clpiridazin-3-ilmetil}amino)-1-
ciperidinilimetil)-9-fluoro-1,2-dihidro-4H-pirrole(3,2,1-
ijlquinolin-d-ona (~100 mg) se convirtidé en la sal de
dihidroclcrurce {132 mg} de forma similar al Ejemplo 1.

Ejemplo 10B Monohidrocloruro del Enantiémere El1 de
1-({4-[{(6,7-dihidro[1l,4]dioxino[2,3~-c]piridazin-3-
ilmetil)amine]-l-piperidinilimetil)-9-fluoro-1,2-dihidro-
4H-pirrolo[3,2,1-ijlquinolin-4-ona

Método &

La base 1libre del enantidmero El1 de 1-({4~[(8&,7-
dihidro[l,4)dicxinci?, 3-¢c]piridazin-3-ilmetil)amino]-1-
piperidinil}metil)-9-fluorec-1,2~-dihidro-445-pirrolo(3,2,1-
ijjguinoclin-4d-cna { 55,6 g; 0,123 mol } s= suspendio en
etancl abosclute (700 ml), y se calentd a reflujo para
proporcionar una disolucidén completa, luego se enfrid
hasta 67°C, y se agredgd acido clorhidrico acuosc 6,0 N
{20,5 ml; 0,123 mol}), en una pgorcién. La disolucidn se
mantuvo durante aproximadamenie 2 minutos, luego comenzd
la cristalizacidén. La suspensidn se agitd a temperatura
ambiente durante (0,5 horas, luego se enfrid hasta 3°C vy
se agitd durante 2 horas. El sélido se filtrd, se lavd
con etancl frio (100 ml), y se secdH a 50°C, durante 18
horas bajo alto vacio para proporcicnar 57,2 g. Se puede
usar HC1l 1M en dioxano en lugar de HCl acuoso. Método B:

Se suspendid le base libre del Znantidmero E1 de 1-
{{4-[1(6,7=-dihidrell,4]dioxino(2,3~-¢)piridazin-3-
ilmetil)aminol-l-piperidinil)metil)-9-~fluoro-1,2-dihidro-
{H-pirrolo(3,2,2-ijlquinolin-4-ona (3,9 g; 8,64 mmoles)
durante 30 minvtos & 25°C en acetcona (6& ml}. A esta
suspensién se le agregaron uncs pocos gérmenes de

cristales del compuesto del titulo, seguidos por una

[75
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disolucidén de HCYI 1,0 M en dicxano (8,64 ml; 1,0 equiv.)
S5e continnd con la agitacidn dwrante 18 horas. La
suspensidn se filtrd y la torta del filtro se lavd con

acetona fria. El1 sdlido blanco resultante se secé a 0,5

W

mm, 50°C, 4 noras, para proporcicnar 4,07 g ( 96 % ) del
compuests del titulo.

Monohidrocloruro del enantidmero E1l de 1-({4-[(6,7-
dihidro{l, 4ldicxine(2, 3-clpiridazin-3-ilmetil)aminoj-1-
piperidinilimeril)-9-fluorc-1,2~dihidro-4H-pirrolejf3,2,1-~
10 ijlquinolin-4-ona: inicic de fusidn 249°C. (DSC Metodo A)

Ejemplo 10C Sal de monocsulfonato de 4-metilbenceno
del Enantiémero El de 1-((4-((6,7-
dihidro[l,4]dioxino[2,3-¢c]lpiridazin-3-ilmetil)amino]}-1-
piperidinil}metil) ~9-fluoro-1,2-dihidro-4H-pirrole([3,2,1-

15 ijlquinclin-4-ona

{a; Una suspensién de la base libre del enantiodomero

Bl de 1-({4-[(6,7-dihidro(l,4)dicxino(2,3-¢c]piridazin-3-

itlmetil}amino)-l-piperidinilimetil)-9-fluoro-1,2-dihidro-

4H-pirrole[3,2,1-1j]lquinolin-4-ona <¢ristalina {244 nmg,
20 0,58 mmol) y acetonitrilo {4 mL} se agitd durante 30
minutes y luego se tratd con una discolucidn de acide
toluensulfdnico en THF (1M, 0,54 mL, 0,54 mmel) y se
mantuve durante la noche. El sélido se filtrd para

progorcionar 317 mg del compuesto del titulc. El solido

25  puede lavarse con acetonitrilo y secarse a 50°C bajo unsz
corriente lenta de nitrégenc progorcionando el compuesto
del titulo como un $6lido blanco.

ib) La base 1libre del eénantidmero E1 de 1i-{{4-
[{&,7-dihicdro(l, 4]dioxino[2,3-¢cipiridazin-3-
3¢  ilmetil)amino]-l-piperidinil)imetil}-8-fluoro-1,2-dihidre-

4H-pirrolo(3,2,1-ijlguinolin-4-ona {1,0 g; 2,21 mmoles)
se suspendié durante 30 minutos a 25°C en acetonitrilo

{15 ml). A esta suspensidén se le agregaron unes pocos
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gérmenes de cristales del compuesto del titulo, seguidos
por una disclucidn de é&cido p-teluensulfénico 1,0 M en
THF (2,21 ml; 1,0 ecuiv.) Se continud con la agitaciédn
durznte 18 horas. La suspensidn se filtré y la torta del
filtro se lavd con acetonitrilo frio. El1 sélido blanco
resvltante se secd a 0,5 mm, 50°C, durante 4 horas, para
proporcionar 1,14 g (83%) del compuesto del titulo. Se
puede utilizar acetona en lugar de acetonitrile y TEF
para propercionar un rendimiento similar del producto.

Sal de monosulfonato de 4-metilbencenc del
enantiémerc El de 1-{{4-{{6,7-dihidro{l,4ldioxinci{?2, 3-
clpiridazin-3-ilmetil}amino]l-l-piperidinilimetil)-9-
flucro-l,2—dihid;o-4H—pir:olo[3,2,l-ij]quinolin—d-ona,
inicio de fusidén 245°C. (DSC Métcdo A}

Ejemplc 10D Sal de monobenzoato del Enantiémero El
de 1-{{4-[(6,7-dihidro(l,4)dioxino[2,3-¢c]piridazin-3-
ilmetil)amino]-l-piperidinil}metil)-9-fluoro-1,2-dihidro-
4H-pirrolo[3,2,1-ijlquinolin-4-ona

Se agregd acetonitrilo (10mL} a la base libre 1 del
enantidmere E1 de 1i-({4-({6&,7-dihidro{l,d]dioxinc|2,3-
¢lpiridazin-3-ilmetil}aminoj-l-piperidinilimetil)-9-

flucro-i,2-dihidro-4H-pirroleoi3,2,1-ijlquinolin-4-ona

cristalina (458,0mg). A la suspensidén se le agregd acido
benzoico {1,0 equivalente, disolucidn 1,0 M en
tatrahidrefuranc;. La suspensién se agitd durante 24

horas a temperatura ambiente. Luegc los sdlidos se
filtraron y s& secaron en un horno de wvacice a 50°C
durante la noche para proporcionar aproximadamente
512,5mg del compuesto del titulo.

Sal de mcnobenzoato del Enantidmero E1 de 1-({4-
[i16,7-dihidro{l,4jdioxino(2,3-¢clpiridazin-3-
ilmetillemine]-l-piperidinilimetil)-%-fluoro-1,2-dihidro-

did-pirrclol3,Z,1-ij]jquinclin-4-cna: inicio de fusidn

195
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154°C. {DSC Métoedo A)

Ejemplc 10E Sal de mono (2E)-2-butenodicate del
Enantiémero El1 de 1-((4-[(6,7-dihidro(l1,4])dioxino[2,63-
c]piridazin-3-ilmetil)amino]-l-piperidinil}metil)-9-
fluoro-1,2~dihidro-4H-pirrolo([3,2,1~-ij]quinolin-4-cna

{a) Anhidrato I

Se agregd etanol (60 mL) a la base libre del
enantidmere El de 1-{{4-{{6,7-dihidroil,4)dioxinc]|[2, 3~
clpiridazin-3-ilmetil}amino]-1-piperidinii)metil)=-9-
fluoro=-1,2-dihidro=-4H-pirrolc(3,2,1~-ijlquinoclin-4-ona
cristalina (2,052 g}. La suspensidn se calenté hasta 50°C
durante 60 minutos, durante lcs cuales la base libre
cristalina se disolvid completamente en el disolvente. A
la disolucién, se le agregd - acido fumirico {1,0
eguivalente, 527,5 mg). La disolucidén se calentd oira vez
hasta 50°C durante 10 horas y se volvid a enfriar hasta
temperatura ambiente. El sélide se filtrd, se lavé con
etanol v se secd en un horno de vacic a 30°C con un suave
proceso de purga con nitrdgeno. El rendimiento del
anhidrako de la sal de fumarato c¢ristalino fue de 94%
i2,4275 q).

El Acido fumarico se puede disclver en DMSO antes de
la adicién, y si se agregan gérmenes de cristales a la
disolucién de base libre, preferentemente estos se
agregan inmediatamente antes de la adicidén del 4&cido
fumarico.

Enhidrato 1 de sal de mono (ZE)-Z2-bulenodiocato del
Enantidmero El1 de 1-({4~[(6,7-dihidrofl,4}ldioxino(2, 3-
clpiridazin-3-ilmetil)amino)-l-piperidinil}imetil}-%-
fluoro=-1,2-dihidro-4H-pirrolo(3,2,1-ijlgquinolin-4-cna:
inic¢io de fusidén 227°C, pico de fusidn 228°C (BSC Mérodo
A).

Picos XRPD (valores dadecs en ¢rados dos teta)l: 7,8 %
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0,2 (26, 8,% * 0,2 (25), 9,5 & 0,2 (283, 10,5 * 0,2
{28y, 11,7 x 0,2 (280, 17,5 % 0,2 {28), 17,8 £ 0,2 (20).
(XRPD Método Ri.

(b} Trihidrato

{i} Se «cargaron 2,224 g de sal de mono (2E)-2-
butenediocato del enantiémerc El de 1-({4-[(8, 7~
dihidro(l,4ldioxino[2,3-clpiridazin-3-ilmetil)amino]-1-
piperidinilimetil)-9-fluorc-1, 2-dihidro-4H-pirrelcl(3, 2,1~
ijlguinolin-4-ona en un reactor de 50 mL. Se cargaron 9
vollimenes de acetona V% 3 volumenes de
agua en el reactor. Se calentd la disolucidn hasta 60°C,
Se cargaron 4 vollinenes adiclonales de acetona y 3,6
volimenes de agua. Se observd didisolucidn a E0°C. Se
enfrid hasta 45°C. Se mantuvo a 45°C durante 1 hora. Se
enfrié hastz 0°C. Se aisld el sdélido a 0°C. Se enjuagd el
sdlido con acetona. Se secd bajo vacio a 30°C.

{ii) Se cargaron 85 ¢ de sal de mono {2E)-2-
butenodinato del enantidémero El de 1-{{é-[i6,7-
dihidroll,4)dioxino(2,3-¢)lpiridezin-3-ilmetil)amino]-1-
oiperidinilimetil}-9-fluoro-1,2-dihidro-4fi-pirrolo(3,2,1~-
iflgquinoliin-4-ona en un reactor de 1 L. Se cargaron 4
volumenes de acetcna y 4 volumenes de agua en el reactor.
Se calentd la disolucidn hasta 55°C. Se enfrié hasts 50°C
y se sembrd con 1% (p/p) de gérmenes de trihidrato. Se
mantuve a 50°C durante 1 hora. Desde 50°C, se enfrid
hasta 40°C & lo largo de 100 minutos. Desde 40°C, se
enfrid hasta 25°C a lo largo de 60 minutos. Desde 5°C, se
enfrid hasta 0°C a lo largo de 30 minutos. Se cargaron &
velumenes de aceiona a la suspensidn, durante sse momento
se calentd laz suspensidn hasta Z°C. Se aisld el sdalido a
2°C. Se enjuagd el sélido con 5 volumenes de acetona. Se
secd bajo vacio a 35°C durante la neche. El rendimiento

finel fue de 58 ¢ de trihidrato.
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Sal de mono (2E)-2-butenodicato del enantidmero E1
de 1-{{4-{{6,7-dihidro(l,4)dioxino(2, 3-¢c)piridazin-3-
ilmeril)amino}-1-piperidiniljmetil)~9-fluorc-1,2-dihidro-
4p-pirrolo(3,2,1-ijiquinolin-4-ona, trihidrato : Una
fusién/deshidratacién amplia endotérmica entre 50-150°C ,
seguida de un inicioc de fusién brusco 222°C (DSC Método
A,

Picos XRPD {valores dados en grados dos teta): 5,7 %
0,2 (28}, 5,7 £ 0,2 {28y, 8,1 + ¢,2 (28), 8,3 £ C,2 (28},
9,9 + 0,2 {286}, 11,0 ¥ 0,2 (29;, 11,5 * 0,2 {28;. (XRPD
Método Bj.

ic} Anhidrato II

Trihidrato de sal de mono (2E)-2-butenodicatce del
enantiémero E1 de 1-{14-[{6,7-dihidroll,4)dioxincl2, 3~
clpiridazin-3-ilmetil)amino]-1l-piperidinil}metil}-9~-
fluoro-1,2-dihidro~4H-pirrolo(3,2,1-ij]jguinelin-4-ona, se
secd en un horno de wvacio a 80°C para proporcicnar el
anhidraro II del titulo.

2nhidrato II de sal de monc (2E)-2-butenodiocatc del
enantidémero El1 de 1-({4-[(6,7-dihidrcll,4)dioxino|2, 3-
¢lpiridazin-3-ilmetil)amino|-l-piperidinil}imetil)-9-
fluoro-1,2-dihidro-4H-pirrolo(3,2,1-ijlguinolin-4-cna:
inicio de fusién 225°C, pico de fusidén 227°C AHg 1373/g.

{SC Método B} .

I+

Picos XRPD (valores dadcs en grades dos tetal: 6,1
0,2 {28y, 10,5 £ 0,2 (26), 10,9 * 0,2 ({(28), 16,0 £ 0,2
{26y, 18,3 £ 0,2 {20}, 21,0 * 0,2 (26). (XRPD Metodo C).

{d) Dihidrato

Se agregé metanol:5% vo} en agua (0,5 mL) a la base
libre del enantiémero ol | de 1-{{4-0(8,7-
dihidro{l, d)dioxino(2,3-clpiridazin-3-ilmetil)amino}-1-
piperidiniljmetil}-9-fluoro-1,2-dihidro-4H-pirrolo{3,2,1-

ijlguinolin-4-ona cristalina (~30 mg). La suspensidn
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resultante, rajo una velocidad de voértice de 750rpm, se
mantuve a 40°C durante 1  hora, luege se cicld su
temperatura desde 0-40°C durante ~48 horas {rampa a -
1°C/minuto a <°C, se mantuveo durante 1h, +1°C/min hasta
40°C, =2 wmantuve durante lh). Finalmente la temperatura
del producto se sometidé a una rampa de -1°C/min hasta
23°C y se mantuvo durante lh a una velocidad de vértice
de 509rpm. Los sélidos resuliantes y el sobrenadante se
separaron por filtracidén &a temperatura ambiente y se
cclocaron en un refrigerador y se dejaron enfriar hasta
~4°C durante 1la noche. El sobrenadante se deijd calentar
hasta temperatura ambiente y se deijd evaporar lentamente
bajo condiciones ambientales de laboratoric prcduciendo
mediante las mismas el sdélido dihidrato.

Dihidrato de sal de mono (Z2E]-Z-butencdicato del
enantidmere El de 1-({4-[(6,7-dihidro(1,4]dioxinc(2, 3~
c)piridazin-3-ilmetil)amino]-l-piperidinilimetil)-9-
fluoro-1,2-dihidro-4H-pirrolol[3,2,1~ijlquinelin-4-ona:
Una fusidén/deshidratacidén amplia endotérmica entre
20~120°C , seguida de un inicio de fusidén brusco 173°C
{DEC Métode A).

Picos XRPD {valores dados en grados dos teta}: §,1 #
0,2 268), 6,% « 0,2 (2¢0), 7,9 £ 0,2 (28), 10,¢&¢ % 0,2
{20y, 12,2 + 0,2 ¢{28), 12,9 £ 0,2 (26). (XRPD Métcdo a).

Ejemple 11 Dihidrocloruro del Enantidmero EZ2 de 1~
({4-[(6,7~-dihidrol[l,4]dioxino[2,3-¢c]piridazin-3-
ilmetil)amino] -l-piperidinil}metil)-9-fluoro-1,2-dihidro-

4H-pirrole[3,2,1-ij]lquinolin-4-ona

x @)
Ce T N )

SN0

Una disolucidon de 1-{(4-zmino-l-piperidinilimetil]-

\19
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9~fluoro-1,2-dihidro-4H-pirrolo(3,2,1-1ijlguinolin-4-ona
{enantidm=ro £2) {100 mg, 0,33 mmol) ¥ 6,7~
dihidroll,41dicxinol2, 3-¢c)piridazin-3-carbaldehido {56
g, 0,322 mmol! en N,N-dimetilformamida {1,5 ml) se tratd
con triacetoxiborohidruro de sodioc {216 mg, 0,997 mmol)
durante 16 horas a temperatura ambiente. Lz mezcla se
evapord hasta sequedad, se tratd con bicarbonato de sedio
acuoso, se extrajo con metanol al 10% en diclorometano y
los extractos organicos combinados se secaron (sulfatc de
magnesio) y se evaporaron. £l residuo se cromatografié
sobre gel de silice, eluyendo con acetate de etilo
seguido por metanol al 0-30% en diclorometano,
proporcionando la base libre como un sdlido blanco (101
mg, 66%).

MS (electropulverizacidn de iones +ve) m/fz 452
{MH+) .

La bhase libre en metanol, se convirtid en la sal de
dihidrocloruro agregandce un exceso de cloruro de
hidrégeno 1t en metanocl, seguido de evaporacidn hasta
sequedad, para proporcionar un sélide (114 mg).

Ejemplo 12 Dihidrocloruro del Enantidmero E1 de 9-
Fluoro-1-[{4-{[(3-oxo-3,4-dihidro-2H-pirido([3,2-
bj[1l,4)loxazin-6-il)metil]amino}-1-piperidinil)metil]-1,2-

dihidro-4H-pirrolo(3,2,1-ijlquinolin-4-ona

O
H
Os N X N New N._ .0
| F H i

Una disolucién de 1-{{4-amino-l-piperidinilimetil]-
9-fluoro-1, 2-dihidro-4H-pirrolo(3,2,1-ijlquinolin-4-ona
{enantidémerc £1) (50 mg; 0,17 mmol) y 3-oxo0-3,4-dihidro-
2H-piridol3,2-b)(1,4)oxazin-6-carboxaldehido {para una

sintesis, véase WO2004058144 Ejemple 1(1))} (30 mg; 0,17

[OD
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mmol) en diclorometano/metancol (5 ml/0,5 ml} se tratd con
triacetoziborohidrure de sodio {212 mg, 1,0 mmcl) y se
agité a temperature ambiente. Después de 1 hora se agregd

una disolucidén acuosa de bicarbonato de sodio {10 ml) vy

5 1la mezcla se evapord hasta un wvolumen pequeno. El1 sélido
resultante se recolectd y se lavd con agua para
propocrcicnar la base libre {60 mg; 79%).

M3  {electropulverizacidén de iones +ve) m/z 464
{MEH+Y .
10 54 (CDC1ls/CD3;0D, 250MHz) 1,52 {2H, m), 1,95 (2H, m},

2,10 (14, ¢y, 2,25 (iH, t), 2,48-2,71 (24, m), 2,80 {2H,

m}, 3,10 (m, parcielmente oscurecido por el pico de

agua), 3,85 {Z2H, s), 4,05 {1H, m;, 4,48 (2H, m}, 4,62

(2H, s), 6,63 (14, d), 6,90 {2H, m), 7,22 {(1H, d), 7,642
15 {14, mj), 7,75 {(1H, d).

La base libre en metanol/DCM, se convirtid en la sal
de dihidrecleoruro agregande un exceso de cloruro de
hidrégence 4N en dioxano, seguido de evaporacidn hasta
seguedad, para proporcicnar un sélido {60 mg}.

20 Ejemplo 13 Dihidrocloruro del Enantidémero El de 1-
({4-[{(2,3-dihidro(1,4]jdioxino[2,3-c]piridin-7-
ilmetil)amino]-1-piperidinil}metil) -4-oxo-1,2-dihidro-4H-

pPirrole(3,2,1-ijlquinolin-9-carbonitrilo

L

Oy Na N 2O
[ CN Ho)
SN NP

{a) {2B)-N-(3-Bromo-Z2-metilfenil)-3-fenil-2-

(g ]
wn

propenamida

Se agregd una disolucidn de cloruro de cinamilo
{39,6 g, 536 mmol) en acetato de etilo {400 ml} a una
mezcla agitada vigeorosamente de 3-bromo-2-metilanilina

30 i92,8 g, 536 mmol}, bicarbonato de sodic acucso saturado
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{850 ml), hielo f{ca. 100 g) y acetato de etilo (400 mi).
Después de 1 hora la mezcla se concentrd (eliminando la
mavoria del acetato de etilo) y se filtrd. El residuc se
suspendid nuevamente en una disolucidn de metanol al 5%
en agua (500mL}, se agité durante 1 hora, se filtréd y se
secd in wvacuo (170 g, 100%).MS (electropulverizacidn de
icnes +ve) m/z 317 (MH+).

{b) 7-Bromo-8-metil-2{1H)-quinclinona

Una suspensidén de (2E)-N-{3-bromo-2-metilfenil)-3-
fenil-2-propenamida (50 g, 160 mmol) en clorobenceno (206
ml} se tratd lentamente con tricloruro de aluminioc {128
g, 960 mmol}. La reaccidn se calentd hasta 125°C durante
0,5 horas, bajo argén. la mezcla se dejé enfriar hasta
temperatura ambiente, luego se agregd a hielo en agua
{ra. 2L)}. La mezcla se filtrd y el sdlido resultante se
lavdé con agua y se secd 1in vacuo para propercicnar un
sdlido casi blanco (59,29, cant.).

M5 (electrecpulverizacién de icnes +ve) m/z 239
(ME+) . '

{c) 7-Bromo-8-metil-2-imetiloxi)quinolina

T-bromo-8-metii-2{1H)-gquinolincona (25 g, 105 mmol)
en bruto se suspendid en DMSC (138 ml}, luego se tratd
con t-butdxido de potasio (11,8 g, 115 mmol), bajo argdn
{la temperatura interna estuvo estable a 30°C). Después
de 10 minuteos se agregd yoduro de metile (8,5 ml, 136
mmcl}) {la temperatura interna se elevd hasta 40°C y se
£i36 en 35°C después de 10 minutos). La mezcla de
reaccién se aglitd a 35'C durante 30 minutos. La mezcla se
agregbd a agua (1 L) y se extrajo dos veces con hexano
{2x300 ml). Los extractos de hexano se  lavaron
adicionalmente con salmuera (300 ml), se secaron scbre
sulfate de magnesio, se {filtraron vy se evaporaron bajo

vaclo para proporcicnar un sdlido amarillo palide (19,3

02
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g, 713%)

M5 {electropulverizacién de iones +ve) m/fz 253
{MH+} .

(d} ?-Bromo-8-bromometil-2-{metiloxi)guinclina

Una disolucidn de T-bromo-8-metil-2-
{metiloxilquinolina {19,3 d, 76,6 mmol) en
trifluorometilbencens {222 ml} se tratd con N~

bromosuccinimida {27,3 g, 153,2 mmeol) y perdxido de
benzoilo {117 mg) vy se calenté a reflujo mientras se
irradiabe c¢on una lampara de tungsteno a 100 wvatios
durante 2 horas. La mezcla enfriada se lavdé con una
disolucidén acucsa saturada de bicarbonato de scodio vy
agua, luego se secd sobre sulfato de magnesio y se
evaporé bajo wvacio. El residuo se cromatcgrafid sobre
gilice eluyendo con un gradiente de diclerometano al 0-
100% en éter de petrodleo proporcionando un soédlide blanco
{23,2 g, 91%).

MS (electrcopulverizacidn de iones +ve) m/z 332
{(MH+) .

fe) 7-Breomo-Z-{metiloxi)-8~guinovliniljacetonitriloe

Una " disolucién de ?-bromo-3-~bromemetil-2-
{meriloxi)quinolina {1%,3 g, 58,3 mmol) en DMF {345 ml)
se tratd con cianuro de potasic {13,2 g, 233 mmol} y se
agité a 25°C durante la noche. La mezcla se evapord hasta
sequedad y el residuo oscuro se dividié  entre
diclorometano y agua. La capa acuosa se extrajo dos veces
mas con diclorometano. Los extractos orgéanicos combinados
se secaron sobre sulfato de magnesio, se filtraron y se
evaporaren bajo vacio. El residuc se cromatografid sobre
silice eluyendo cen gradiente de diclorcmetano al 0-100%

ter de petrdleo proporcionando un sélido blance (12,8

MS {electropulverizacién de iones +ve) n/z 277

O3
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(£) [7=Bromo-2-{metiloxi)-8-quinoliniljacetato de
metilo
Una disolucién de F~bromeo-2-(metiloxi)-8-

quinoliniljacetoritrilo (12,8 g, 46,2 mmol) en metanol
seco {200 ml) se tratd con clorurc de trimerilsililo (20
ml; 157,1 mmol} y se calentd a 60°C durante 3 horas. El
metanol se evapord parcialmente bajo vwvacio. Se agregd
agua (60 ml), lusge carbonato de potasio s6lido {13 gJl.
La capa acuosa se extrajo dos veces con diclorometano.
Las capas crganicas combinadas estaban sobre sulfato de
magnesio, se filtraron y se evagoraron bajo vacio. El
residuo se cromatografié sobre silice eluyende con
diclorometano proporcioenando un sdélido blance (13,1 g,
31%) .

MS (electropulverizacidn de iocnes +ve)l m/z 311
{ME+) .

{g) 2-(7-Bromo-2-({metiloxi)-8-quinolinil}-2-
propennato de metilo

Una mezcla de [7-bromo=2-(metiloxi)-8-
quinclinillacetato de metilo (12,1  g; 42,2 mol),
parafcermaldehidco (8,8 g; 295 mmcl), carbonato de potasio
(5,8 g; 63 mmol} y cloruro de benciltrietilamonio {15,4
g; 67,6 mmol) en ciclohexano (275 ml; se calenté a 653°C
con agitacién vigorosa durante 18 horas. Se agregd mas
varaformaldehide {88 g, 295 mmol), carbonatc de potasio
(2,9 g; 29,5 mmol) v cloruro de benciltrietilamonic (7,7
a; 33,8 mmol} v la mezcla de reaccidon se agitd a 85°C
durante 5 horas mas y luego a 90°C durante 18 horas. La
mezcla se enfrié, se agregd agua {200 ml) y la mezcla se
extrajo con acetato de etilo ({2x 200 ml). Las capas
orgénicas combinadas se lavaron con salmuera (130 ml;, se

secaron sobre sulfato de magnesioc y se evaporaron bajo

’\OL’\
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vaclio proporcionando un sdélide blanco (12,4 g, 9%1%).

MS (electropulverizacidén de iones +ve) m/z 323
{MH+]} .
{h) Z2-{7-Bromo-2-{metiloxi)-8-quinolinil)-3-{4-

{{2,3-dihidro(l,4)dioxinc[2,3~-clpiridin-7-ilmetil) ([ (1,1~
dimetiletilloxilcarbopiljamino)-l-piperidinillpropancato
de metilo

Una disolucidn de 2-[7-bromo-2- (metiloxi}-8-
quinolinil]-2-propencato de metilc (1 g, 3,1 mmol), (2,3-
dihidroll, 4]dioxino{2, 3-c)piridin-T-ilmetil) -4~
piperidinilcarbamato de 1,i-dimetiletilo (para una
sintesis, véase la publicacidn incernacional WO
2004058144 Ejemplo 9%¢(h)) (2,2 g; 6,2 mmol; y 1,1,3,3,
tetrametilguanidina {15 gotas} en DMF seco (9,5 mL} se
calentd a 90°C durante 24 horas luegc a 100°C durante 23
toras m&s. La mezcla se evapord hasta sequedad, y se
cromatografié sobre gel de silice, eluyends con metanol
al 0-20% en diclorometano proporcionando un aceite
amarillo (1,7 g; B81%).

MS (electropulverizacion de icnes +ve) m/z 672
{MA+) .

{i) {(1-{2-{7-Bromo-2-{metiloxi)-8-quinolinil}-3-
hidroxipropil}-4-piveridinil) (2, 3~
dihidro[l,4)dioxino[2,3-cipiridin=-7-ilmetil)carbamato de
i,1-bimetiletiloc

Una disoluciodn de 2-{?-bromo-2~{metiloxi)-8-
quinclinil]-3-(4-1{2,3-dihidro(l,4)dioxino{2,3-clpiridin-
F-ilmetily{[(1l,1l-dimetiletil)oxilcarbonil}amina)-1-
piperidinil]propanoato de metilo (1,7 g, 2,5 mmol} en
tetrahidrofurano seco (18,5 ml) a ~-78°C se tratd con una
disolucién de hidruro de aluminio Y litio en
tetrahidrofurano (1M, 3 mwml, 3 mmol}) y se agitd a esta

temperatura durante 1 hora, luego se dejdé gue alcanzara
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temperaturxa ambiente a lo large de 30 minutos. La mezcla
de reaccidén se enfrid nuevamente hasta -78°C y se agregd
una disolucién de hidruro de aluminio y litic en
tetrahidrofuranoc (1M, 2 ml, 3 mmol). Se dejoéo gue la
mezecla de reaccién alcanzara temperatura ambiente y se
agitéd durante 1 hora. La mezcla de reaccidn se extinguid
con bicarbonato de sodio saturade y se filtrdé. El
filtrado se evaporé bajo vacio. El residuc se redisolvid
en diclorometanc y se cromatografié scbre gel de silice,
eluvendo con un gradiente de metanol al 1-40% en
diclorometano, proporcionando un sélido amarilloc {835 mg,
31%).

MS (electropulverizacidén de iones +ve) m/z 644
{MH+) .

{i) {1-{{9-Bromo-4-oxo-1,2-dihidro-4H-
pirrolo{3,2,1-ijlquinolin-1-il)metilj-4-piperidinil} {2, 3-
dihidro{l,4}dicxinc{2,3-¢lpiridin-7-ilmetil}carbamato de
1,1-dimetilerilo

Una disclucién de (1-{2-{7-bromo-2-{metiloxi) -8~
quinolinil}-3-hidroxipropil})-4-piperidinil} (2, 3-
ditidro{l, djdioxino(2,3-clpiridin-7-ilmetil)carbamatc de
i,l-dimetiletilo {83% mg, 1,29 mmcl) en cloroformo (17
mi:, a 0°C, bajo argén, se tratd con diisopropiletilamina
{0,468 ml, 2,83 mmol: y anhidrido metanosulfdnico {271 mg,
1,55 mmol}) en cloroformo (3 ml). La mezcla se calenté a
63°C durante 1 hora. La mezcla de reaccién se concentro
hasta ~ 10 ml, y se cromatografid sobre gel de silice,
eluyendo con un gradiente de metanol al 0-30% en acetato

de etilo, proporciocnando un acelte 1incoloro (641 mg,

MS (electrcpulverizacién de idones +vel m/z 612
{MH+) |

ik) {i1-[{(9-Cianc-4-oxo-1,2-dihidro-4H-pirrolo{3,2,1-
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g1

ijjquinolin-1-il)metil}-4-piperidinil} (2, 3-
dihidrell,4)dioxino{2,3-clpiridin-7-ilmetil}carbamato de
1,1-dimetileatilo

Una mezcla de (1-[{9-bromo-4-oxo-1,2-dihidro-4K-
pirrolol3,2,1~ijjquinclin-1-il)metil)-4-piperidinil} {2, 3-
dihidroll,4)diecxinc{2,3-clpiridin-7-ilmetil)carbamato de
1,1-dimetiletilo (461 mg, 0,75 mmol} y cianurc de
cobre(I) (16 mg, 1,88 mmol) en N,N-dimetilformamida (4,2
mi) se calentd a 140°C durante 2 horas. La mezcla de
reaccion se enfrid hasta temperatura ambiente y se
divididé en diclorometano/amcniaco concentrado/salmuera.
La capa acuosa se extrajo dos veces con diclorcometano.
Llas capas organicas combinadas se secaron sobre sulfato
de magnesic, y se evaporarcn bajec wvacio. El residuc de

ceite marrdn se cromatografié sobre gel de silice,

£

eluyends con gradiente de metancl al 0-30% en
diclorometano, proporcionando un aceite amarille (203 mq,
48%} .

MS (electropulverizacidédn de iones +ve) m/z 558
(MH+) .

{1) Compuesto del titulo

Una disolucidén de {(1~[(9-cianc-4-oxo-1,2-dihidre-45-~
pirrolo(3,2,1-iflquinolin-1-il)metil}-4-piperidinil) (2,3~
dihidrol, 4ldicxino(2,3-clpiridin-7-ilmetil)carbamato de
1,1-dimetiletile {2032 mg, 0,36 mmol) en diclorometano (9
ml) se tratd con Acido trifluorcacético (9 ml}. La mezclsa
de reaccidén se agitd a temperatura ambiente durante 1
hora y se evapordé hasta sequedad. Bl residuo se disolvié
en una mezcla 1:1 de metanol:dicloremetano (20 ml) y se
treré con MP-resina de carbonato {3 mmcl/g). Después de
30 minutos, la mezcla se filtrd bajo vacio, E1 filtrado
se evapord hasta sequedad proporciocnando la base libre

como un aceive inceloxo (141 mg, B85%).
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OH {CDCijs, 250MHz) 1,40-1,55 (2H, m}, 1,6C-1,S%5 (2H,

"m), 2,1-2,4 {(2H, m), 2,5 (24, dt}, 2,8 (1H, m), 2,9-3,1

{24, m), 3,79 {(2H, s}, 4,00-4,086 {(1H, m), 4,25-4,35 (4H,
my, 4,43-4,60 (2H, m), 6,84 {1H, d), 7,34-7,36 (2H, d),
7,47-7,51 (1H, &), 7,71-7,74¢ (iH, d}, 8,10 (1H, s).

MS {electropulverizacién de iones +vel m/z 458

El material racémico {como base libre; 200 mg} se
separd mediante hplc gquiral preparativa en los dos
enantiémercs, El1 y E2, utilizande una columna Chiralpak
ED-H de 5 um, eluyendo con 50:50:0,1-
CH,CN:CH,OH:Isopropilamina con Rt para El min y Rt para
£2 13,8 min.

La recuperacidén fue E1 80 mg {»9%,5% puro} vy E2 86
mg {>89,4 % purc)

El enantidmero El1 se convirtid en la sal del
dihidrocloruro disolviendo la base libre en upa peaguefa
cantidad de metanol y un excesc de una disolucidn de
dcido clorhidrico &N. Luego la disolucidn se evapord bajo
vacio pera proporcionar un soélido.

Ejemplo 14A Dihidrocloruro del Enantidmero E2 de 1-
({4-[(2,3~dihidro[1,4)dioxino[2,3-c]piridin-7-
ilmetil)amino]-l-piperidinil)metil)-9-fluoro-1-hidroxi-
1,2-dihidro-4H-pirrolo[3,2,1-ijlquinolin-4-ona

HQ

O\

O~ N 0
N =

F H/\Ll/\\/[j

ta) 2-]7-Fluoro-Z2-(metiloxi)-8-quinolinil]-2-
oxirancarboxilato de metilo
Se agregd &cido m-c¢loroperbenzoico (50%; 6,35 g,

D,G6201 mol) a una disolucién de mezcla 1:1 {5,231 g) de

VOB
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2-[7-fluore-2- imetiloxi}-8-gquinclinil]-2-propenocato de
metilo {2,€3 g; 0,0101lmel) y [7-flucro-2-(metiloxi)-B8-
gquineolinillacetato de metilc en diclorometano (60 ml) vy
la mezcla se calentd & 50°C durante 6,5 horas y luego a
40°¢C hasta 16 horas. {Se agrego mas dcido-
cloroverbenzoico (3,5 g) a las 2 horasj. La mezcla se
enfrié, se diluyd con agua y OCM y se tratd cen exceso de
sulfito de =odio, seguido gor pbicarbonato de sodio acuosc
hasta pH -8, y luego se extrajo (3x  mas) con
diclorometanc. La fraccidn organica se secd, se evapord y
se cromatografid sobre gel de silice, eluyendo con
acetato de etilo al 0-1003-éter de petrdélec luego con
metancl al 0-20%-acetato de etilo para proporcionar el
producto (2,614 g; 24%  basade en 2-[7-fluoro-2-
imetriloxi)-8~guinclinil)-2-propencato de metilo como
material indicialy.

(b} Acido 9-flucro-l-hidroxi-4-oxo-1,2-dihidro-4K-
pirrolo(3,2,1-ijlquinolin-i-carboxilice

Una mezcla de Z2-[7-fluoro-2-{metiloxi)-8-
quinolinil)-Z-oxirancarboxilate de metilo (32,105 g; 0,012
eoll, y perclorato de litieo 2,38 g; 00,0224 mol) en
acetonitrilo (30 ml) y agua (39 ml) se calenté a 85°C
durante 120 hcras, se enfri¢é, vy se evaperd hasta
sequedad. Se agregd metanol al 10% en diclorometanco y el
sélido resultante  se recclectd Y se secé para
proporcionar (1,4 g; 51%).

MS {electropulverizacién de iones +ve} m/fz 249
(P4EHA ) .

{c) 9-Fluoro-l-hidroxi-d-oxo-1,2-dihidro-45K-
pirrolo{3,2,1-ijlquinclin-1-carboxilate de metilo

Una disclucidn de acido 9-fluoro-l-hidroxi-4-oxo-
1,2-dihidro-4H-pirrole(3,2,1-1ijlquinolin-1~-carboxilico

(1,30 ¢g) en metanol (52 ml) se tratd con dcido sulfurico

oA
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concentrade {0,592 ml) y se agitd a temperatura ambiente
durante 1,95 horas. La disolucién se extinguidé agitendo
con un excesc de MP-resina de carbeonato hasta poH ~7, se
filtrd y se evapord para preporcionar un sbdlido amarillo
(0,855 g; €2%).

MS {electropulverizacién de iones +ve} mfz 264
{MH+) .

{d) 9-Fluoro-l-hidroxi-l-{hidroximetil)-1,2-dihidro-
4H-pirrcle[3,2,1-ijjguinolin-4-ona

Una disolucidén de g-flucro-1l-hidroxi-4-oxo-1,2-
dihidro-4H-pirrole(3,2,1-ijiguinolin-1-carboxilato de
metilo {0,855 g; 3,25 mmol) en metanol (85 ml) se enfriéd
hasta 0°C y se agregd borohidruro de sodio {0,123 g; 3,25
mmol). La mezcla se agitd a esta temperatura durente 2
neras. Se extinguidé con cloruro de amonio (5 ml}, se
evapord hasta sequedad y el residuo se tratd con metanol
vy luego se evapord nuevamente hasta sequedad. Se
agregaron agua y diclorometanc vy la fraccidédn acuosa se

evapord hasta sequedad y nuevamente se tratd con metanol.

El sdélido resultante se filtré v se secd, (0,765 q),
siende lo suficientemente puro para la siguiente
reaccidn.

MS (electropulverizacién de iones +ve) m/z 236
{MH+) .

{e) S-Fiuoro-1-(hidroximetil)-4-oxo-1,2-dihidro-4H-

pirrolo[3,2,1-1ij]quinclin-1-il4-metilbencencsulfonato

Una mezcla de 9-flucro-l-hidroxi-i-{hidroximetil)-
1,2-dihidro-4H-pirrolo[3,2,1-ijlguinclin-4-ona {9,765 g;
3,25 mmol), cloruro de p-toluensulfonilo (0,62 g, 3,5
mmol) y di-n-butil{oxo}estannano (40,5 mg; 00,1626 mmol)
en diclorcmetans {30 ml}, tetrahidrefurano (3¢ ml), DMF
(3 ml}) y trietilamina (0,68 ml} se agité a temperatura

ambiente duranie 16 horas, luego se agregd disolucidn de
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bicarbenato de sodio y la mezcla se extrajo <¢on metanol
al 1l0%-diclecrcmetano. La fraccidn orgéniéa se secd y se
evaporé para proporgionar un aceite amarillc gque se
cromatografid sobre gel de silice, eluyendo con acetato
de etilo al 0-100%-éter de petréleo seguidc de metanol al
0-20%-acetate de etilo para proporcionar un aceite
amarillo (0,968 g) (77% de rendimiento a 1lo largo de 2
etapas! .

MS {electropulverizacidn de iocnes +ve) m/z 390
{(MH+) .

(£} {1-[{9-Fluoro~i-hidroxi-4-oxo-1,2-dinidro-4H-
pirrolo[3,2,1-ijlguinolin-1-ilimetil]-4-
piperidiniltcarbamato de 1,l-dimetiletilo

Una mezclé de 9-fluoro-i-{hidroximetil)-4-oxc-1,2-
dihidro-4H-pirrolo(3,2,1-ijjquinolin-i-il4-
metilbencenosulfonato {0,968 g 2,49 mmol), 4-
piperidinilcarbamato de 1,1l-dimetiletilo (0,47 g; 2,35
mmol), y carbonato de sodic anhidrc (0,746 g; 7,04 mmocl),
en etanol (100 ml), se agitd a temperatura ambiente
durante 16 horas. Se agregé agua vy la mezcla se extrajo
con metancl al 10%-diclorometano. Los extractos organicos
5€ secaron y se evaporaron para proporcionar un aceite
amarillo (1,038 g; 100%).

MS {electropulverizacién de 1iones +ve) m/z 418
{MH+) .

(g} 1-{{4-2mino-1-viperidinil)metii]-9-fluoro-1-
hidroxi-i,2-dihidro-4H-pirrecle[3,2,1-ijlquinolin-4-ona

Una disolucién de {1-[{9-fiuoro-l-hidroxi-4-oxo-1,2-
dihidro-4H-pirrolof3,2,1-ijlquinclin-1-il)metil}-4-
piperidinilicarbamato de 1,1,-dimetiletilo (1,038 g) en
dicloremetzns (5 ml) y &cideo trifluorocacético i2,& ml} se
agitd a temperatura ambiente durante 2 horas, durante las

cuales se agregaron 2 ml mds de acido trifluorcacético, vy
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se evapord hasta sequedad. El residuo se disolvid en 1:1 ﬂsgz//

diclorometano/metanol y se agité con un exceso de MP-
resina de carbonato hasta pH ~8, se filtrd y se evapord
para proporcionar un aceite amarillo (0,638 g; B1l%).

MS (electropulverizacidn de iones +ve) mfz 318
(MH+} .

21 material racémice (0,50 g) se separd mediante
hplc guiral preparativa en lcs des enantidmercs, El1 y E2,
utilizando una columna Chiralpak 2D de 10um (21 x 250

mn}, eluyende con 80:20:0,1- CH,CN:CH,OH:Isopropilamina

{20 ml/min} ccn Rt para El1 5,5 min y Rt para EZ2 7,0 min.

La recuperacién fue El 379 mg (>99% ee) y EZ 395 mg
{(>98 § ea)}.

{h) Compuesto del Titulc

Una disolucidén de enantidmero E2 de l1-[id-amino-1-
piperidinil)metil]=9-fluoro-l-hidroxi-1,2-dihidro-4H-
pirrolo(3,2,1-ijlquinolin-4-ona (40 mg, 0,13 mmol) y 2,3-

dihidro(l,4]dioxino(2,3~c)piridin=-7-carboxaldehido (para

una sintesis véase 1a publicacidén internacional
Woz2304058144, Ejemplo 2({ci}] (20 mg, 0,13 mmoli en OCM

{0,5% ml) v metanol {0,100 ml}) se agitd a Lemperztura
ambiente c¢on triacetoxiborohidrure de sodio (85 mg, 6,40
mmol) durante 4 horas a temperatura ambiente. La mezcla
se tratd cen bicarbonato de sodio acuoso (2 ml) y se
axtrajo con metanol al 5% en diclorometano {2 ml) y la
fase orga&nica se cromatografid sobre gel de silice,
eluyendoc con metanol al 0-20% en diclorometano,
proporcionando la base libre como un aceite amarillo (30
mg, 49%].

4S5 felectropulverizacidn de iones +ve) m/z 467
(MH+) .

&H {CD,0D, 400MHz} 1,13-1,25 (1H, m), 1,40-1,50 (1iH,
my, 1,70-1,%% (1H, m), 1,85-1,93 (1iH, m), 2,18-2,25 (14,
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ty, 2,28-2,3% {1H, t), 2,50-2,58 (14, m), 2,8&5-2,70 (1H,
m), 3,00 ({2H, s), 3,10-3,18 {14, m}), 3,80 (2H, si, 4,20
(14, d}, 4,25-4,30 (2H, m), 4,32-4,38 (24, m}, 4,65 (1H,
dy, 6,62 ({(1H, d}, 6,95 (iH, s}, 7,05 (1%, t), 7,68-7,72
{id%, m), 7,95 (1d, d), 8,00 {1H, s).

La base libre en metanol-bDCM (0,5mi/0,5ml}, se
convirtié en la sal de dihidrocloruro agregando un exceso
de cloruro de hidrdgeno 1M en éter (2ml), seguido de mas
éter (3ml}, para precipitar un sdlido (34 mng).

Ejemplo 14B Dihidrocloruro de 1-({4-{(2,3~-
dihidro[l,4]dioexino([2,3-¢]lpiridin-7-ilmetil) amino]-1-
piperidinilimetil) -9-fluoro-l-hidrexi-1,2-dihidro-4H-
pirrolo[3,2,1-ijlquinolin-4-cna

El compuesto del titulo se prepard a partir de 8-
flucro-l-{hidroximetil}-4-oxo-1,2-dihidrc-4H-
pirrolo(3,2,1-ijlquinolin-1-il4-metilbencencsulfonato ¥
{2,3~dihidro(l,4]dioxinec[2,3-cjpiridin-7-ilmetil}-4-
piperidinilcarpbamate de 1,1,-dimetiletilo {para una
sintesis, véase la publicacién internacional W22004058144
Ejemplo %8{h}) de manera similar a los prccedimientos
descritus en esta memoria.

Ejemplec 14C Hidrocloruro del Enantiémero E2 de 1-
({4-[(2,3-dihidro[1,4]dioxino[2,3-c]lpiridin-7-
ilmetil)aminc)]-l-piperidinilimetil)-9-fluoro-l-hidroxi-
1,2-dihidro-4H-pirrolo[3,2,1-ijlquinolin-4-ona

El compuesto del titulo se prepard & pertir de 9-
fluvoro~-l-i{hidroximetil}-4-0oxo0o-1,2-dihidro-4H- _
pirrcle(3,2,1-ijlguinolin-1-ild4-metilbencencsulfonato 1%
[2,3~-dihidrol{l,4jdioxino([2,3-¢clpiridin-7-ilmetil)-4-
piperidinilcarbamato de 1,1,-dimefiletilo (para una
sintesis, véase la publicacidn internacional W02004058144
Ejemplo %9(n}) seguida de separacidn del enantibmero EZ2 y

preparacidén de la sal de hidrocloruro, de manera similar
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a los procedimientos descritos generalmente en esta
nemoria.

Ejemplo 15 Dihidrocloruro del Enantidémero El1 de 1-
({4-[(2,3-dihidro{1,4]oxatiinof2,3—c]piridin—7-
ilmetil)amino]piperidin-1-il}metil) -9-fluoro-l1-hidroxi-
1,2~dihidro-4H-pirrolo[3,2,1-ij]Jquinolin-4-ona

HO

\ hCL
O~ N S
N =
F H/ﬁj

Una disolucién de enantiémero El de 1i-[{4d-emino-1-
piperidinilimetii]-9-flucro-1-hidroxi-1,2-dihidro-4H-
pirrolo(3,2,1-ij]quinolin-4-cna {39 mg, 0,12 mmol) vy 2,3-
dihidroll, djoxatiino(2,3~clpiridin-7T-carbaldehido (para
una sintesis, véase la publicacidn internacional
W02004058144 Ejemplo 60(i)) (22 mg, 0,12 mrcl) en N,N-
dimetilformamida (1 ml} se tratéd con
triacetoxiborchidruro de sodio (79 mg, 0,37 mmol) durante
18 horas a &0°C. La mezcla se evapord hasta sequedad, se
tratd con bicarbonato de sodio acuoso y se extrajo con
metanol al 5% en diclorometano. Los extractcs organicos
combinadcs se secaron (sulfato de magnesic) y se
evaporaron. El residuo se cromatografid, dos wveces, sobre
gel de silice, eluyendo <con metanol al 0-50% en
diclorometano, proporcionando 1la base libre como un
aceite inccleroe {56 mg, 54%).

MS {electropulverizacidn de iones +ve) mfz 483

SH  {{DCl,y, 250MHz} Las primeras seriales estan
oscurecidas parcialmente por unr pico de agua, 1,40 -1,65
{44, mi, 1,85 (2H, m), 2,35 {1H, t), 2,55 (2H, m}, 2,82
(1H, d¥}, 3,9 (2H, m}, 3,15 {28, m), 3,35 (2H, 4), 3,7¢
(2H, =), 4,40 (4H, m}, 6,62 (1H, d), 6,88 ({1lH, €}, 7,00
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(1H, s), 7,49 {14, dd), 7,69 (lH, d), 8,03 (iH, s)}.

La base libre en metancl, se convirtid en la sal de
dihidrocloruro agregando un  exceso de clorure de
hidrégenc 1 en éter, sequido de evaperacidn hasta
sequedad, para proporcicnar un sélide (40 mgj.

Ejemplo 16 Dihidrocloruro de 9-fluoro-i-hidroxi-1-
{(4-{[(3-0x0-3,4-dihidro-2H-pirido(3,2-b][1,4]oxazin-6-
il)metil]amino}-l-piperidinil)metil]-1,2-dihidro-4H-
pirrolo(3,2,1-ijlquinolin-4-cna

H

N
H
O.. _N O\NNO
N\
F H/«\E;;I: jT;
~ a

Una disolucién de 1-[((4-amino-l-piperidinilimetil}-
9-fluoro-l-hidroxi-1, 2-dihidro-4H~-pirrelo[3,2,1-
ijlguinolin-4-ona (racémica) (44 mg, 0,138 mmcl) y 3-oxo-
3,4-dihidro-2H-piridof3,2-b] [1,4)oxazin-6-carboxaldehido
(para una sintesis, véase la publicacion internacional
W0o2003087498 Ejemplo 31i(e)) {25 mg, 0,138 mmcl) en N,N-
dimetilformamida (1 ml) se traté cen
triacetoxiberchidruro de sedice (87 mg, 0,414 wmol) a
temperatura ambiente durante 16 horas. La mezcla se
evapor¢ hasta sequedad, se tratd con bicarbonato de sodlo
acuoso y se extrajo con metanol al 10% en diclorometano y
los extractos organicos combinados se secaron (sulfato de
magnesic) y se evaporaron. El residuo se cromatcgrafid
sobre gel de silice, eluyendo con metenel al 0-30% en
diclorcmetano, proporcicnande la base libre como un
aceite incoloro (34 mg, 52%).

MS {electropulverizacién de iones +ve} m/z 480
(ME+] .

&H iCDs0OD, 250MHz}, 1,10-1,30 (1H, m, 1,35-1,55
{1H, m), 1,70-2,00 (44, m}, 2,15-2,40 (2, m}, 2,50-2,75

\\5

//”"
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(2H, m}, 3,0 {2H, m), 3,10-3,20 (2H, m}, 3,30 (1H, m},
3,81 {24, <%, 4,20 (1lH, d}, 4,62 {(2H, s), 6,61 (1H, dj,
6,94 (1H, d}, 7,04 (11, T}, 7,25 {1H, d), 7,69 (1H, dad),
7,95 (1iH, d).

La base libre en metancl, se convirtid en la sal de
dihidroclorure agregande un  exceso de clorurc de
hidrégenc 1M en metanol, seguido de evaporacidn hasta
sequedad, para proporcionar un £dlido (42 mg!l.

Ejemplo 17 Dihidrocloruroc del Enantidémero El1 de 1-
({a-[{(6,7-dihidro([l,4]oxatiino([2,3-¢]piridazin-3-
ilmetil)amino]-l-piperidinil}metil)-9-fluoro-1,2-dihidro-

4H-pirrolo([3,2,1-ijlquinclin-4-ona

T:::l\
O N S
N B
~
N ~N o

{a} 2-[{3,6-Cloro-4-piridaziniljticjetancl

Una disolucidn de 3,4,6-tricloropiridazina (23 g) en
tetrahidrofurano (200 ml) y trietilamina {19 ml} se tratd
a geC ibarfc de hiele de enfriamiento! con 2-
mercaptoetanol (8,33 ml) a lc largo de 5 minutos. Después
de que se completd la adicién, la mezcla se agitd a
temperatura ambiente durante 72 horas. La mezcla se agitd
con disclucidn acuosa de bicarbonato de sodio vy
diclorometano y el sdlido se recclectd, se lavd con agua,
éter y pentano y se secd in vacuo, proporcionando (22,9
g}. La £fraccién organica y 1la acuosa combinadas se
evaporarcn hasta la mitad de su volumen para proporcionar
mas 36lido, gue se lavd y se secd como se indicd
anteriormente {5,0 g)}. El rendimiento ftotal de 3dlido
(27,9 g; %1%} contenia algce de analegoe de bromo (5-10%)
por NMR.

{4 3-Clcro-6,7-dihidro{l, 4joxatiino(2, 3-

NE
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clplridazina \\C<t§§5/’
Una de 2-1{(3,6-cloro-4-

disolucidn

piridazinil)ticletanol (13 g} {previamente secado a 50°C
in wvacuo) en dioxano seco (250 ml) se tratd con hidruro
de litio {3 g} en porclones y se calenté a 105-110°C
durante 24 horas. La mezcla de reaccidn se enfirid y se
extinguid ccn agua helada. La disolucidén se llevd a pH 10
- 11 con &cide clorhidrice 5M y se evapord. Se agregd
agua v la mezcla se extrajo 4x con diclorometano, se secéd
{sulfato de sodio), se evapcrd, y se cromatografid sobre
gel de silice, eluyendo con acetato de etilo 0-100%-
hexano, para proporcionar un sdélido blanco (1,61 g) (que
contenia ca. 10% de la especie de bromo).

MS ({electropulverizacidén de iones +ve) m/z 189/91
(C1l MH+); 233/5 (Br MH+)

&H {CDCY., 400MHz} 3,23 [(2H, m), 4,67 (2H, m), 7,286
{1%, s} {para el compuestc de cloro principall.

(c) 3-Etenil-6,7-dihidroll,4)oxatiino{2, 3-
¢lpiridazina

Una disolucidn de 3-cloro-6,7-
dihidro(l,4]oxatiino{2,3-¢clpiridazina (1,0 g} en
dimetoxietano (25 ml) se desgasificd bajo argdn luego se
agregaron tetraquis(trifenilfesfina)paladio {0) {135 mg},
carhocnato de petasio {0,€95 g, complejo 2,4,6-
trivinileciclotriboroxano piridina (0,8 g} y agua {3,7
ml}). La mezcla se calentd a 105°C durante la noche. Se
agregd mas compleijo 2,4,6-trivinilciclotriboroxano
piridina {CG,4 g) y tetraquisitrifenilfosfinaipaladio {0)
{30 mg) y sge continud calentando durante 24 horas. La
mezecla se enfrié, se tratd con disoclucidn acuocsa de
bicarbenate de sodio, se extrajoe (4x) con DCM, se secd
(sulfato de sodio), se evapord y se cromatografid sobre

gel de silice (70 g), eluvendoc con acetato de etilo al 0-

-
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100%- hexano, proporcionandc un sélido (0,56 g} (87% puro
per LT-MS). \\%

MS {electropulverizacidn de iones +ve} m/z 181
{(BH+) .

(d} 6,7-Dihidro[l,4]}oxatiino(2,3-¢}piridazin-3-
carbaldehido

Una disolucidn de 3-etenil-6,7-
dihidro[l,4}oxatiino[2,3fcjpiridazin(320 mg) en
dicxanc/agua (20 wml/5 ml) se traté con una disolucidn
acuosa de tetrdxido de osmic (4% p/v, 2 ml) y peryodato
de sodioc (1,08 g), iniciaimente se agitdé en un bafic de
nielo, luego se dejé calentar hasta temperaturas ambliente.
Después de 2,5 horas la mezcla se evapord hasta seguedad
y se disolvid en dioxano y clcreoformo. Se agregd gel de
silice y la mezacla se evapord hasta seguedad, se agregd a
una columna de silice {30 g} y se cromatografié, eluyendo
con acetato «de etilo al 0-100% en Thexano, para
proporcionar un sbélido blanco (116 mg, 36%).

MS  [electropulverizacidén de iones +ve) mfz 183
{MH+) .

(e} Compuesto del titulo

Una disolucidn de 1-[{4-aminc-l-piperidiniljmetil]-
9-fluoxe-1l, 2-dihidreo-4H-pirreclo(3,2,1-1jlguineclin-4-ona
{enantidmero EL1} (40 mg, 0,132 mmol} y

6, 7T-dihidro{l,4loxatiino(2,3-¢clpiridazin-3-
carbaldehido (24 mg, 0,133 mmol)en diclorometano/metanol
{1 ml/ 0,3 ml) se tratd con Lriacetoxiborohidruro de
sodio (93 mg, 0;44 mmol) a temperatura ambiente durante
la noche. Se agreqd mas &, 7-dihidroll,4)oxatiino(2,3-
clpiridazin-3-carbaldehido (8 mg) y la mezcla se agitd
durante 1 hora. Se agregdé mas triacetoxiborohidruro de
sodic (932 myg), y la mezcla se agitd a temperatura

ambiente durante la noche. Se agregd bicarbonato de sodio
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acuosc y la mezcla se extrajo con metanol al 10% en
diclorometanc (4x) . Los extractos organicos se
combinarcn, se secaron (sulfato de scodio}, se evaporaron,
y se cromategrafiaron sobre gel de silice, eluyendo con
un gradiente de metanocl al (¢-20% en diclcrometano,
prcecporcicnando la base libre del compuestc del titulo
como un solido.

dH {CDCly, 400MHz) 1,42 (2H, m), 1,85 (2H, T}, 1,98
{2H, br,s), 2,05 (1H, ty, 2,23 (H, t), 2,45-2,55 (ZH,
my, 2,75 {11, br,d}, 2,85 {14, dd} 3,00 (iH, br, 4}, 3,621
(2H, m}, 4,06 (2H, m}, 4,40-4,50 {(2H, m}, 4,85 {(2H, m),
5,60 {1H, d}, 6,86 {(1H, t), 7,40 (2H, m}, 7,67 (14, d}

MS ielectropulverizacién de iones +ve! mfz 468
(MH+) .

La kase libre en metancl-c¢loroformo se tratd con un
exceso de cloruro de hidrdgeno 4M en dioxano, se evapord
y triturdé con éter para preporcionar el compuesto del
titule como un sélido (43 myl.

Ejemplo 17B Hidrocloruro del Enantiémero El1 de 1-
{({4-[(6,7-dihidro[1l,4]oxatiino[2,3-¢c)piridazin~-3-
ilmetil)amino]-l-piperidinil}metil)-9-fluoro-1,2-dihidro-
4H-pirrclo[3,2,1-ijlquinolin-4-ona

Una disolucidén de Inantidmero E1 de 1-({4-{(6,7~
dihidroll,4]oxatiino{2,3-clpiridazin-3-ilmetil)aminol-1-
piperidinilimetil)-9-fluoro-1,2~dinidro-4H=-pirrole(3,2,1-
ijlauinolin-d-ona (890 mg, 1,9 mmol) en metancl se tratd
con acido <clorhidrico S5M (0,4 ml, 2 mmol} se evapord
hasta sequedad y se triturd con éter para progporcionar un
s06lido blance {950 mg) .

MS (electropulverizacién de iones +ve} m/z 468

Ejemple 18 Dihidrocloruro de 1-({4-[(e,7~-

dihidro[l,4]dioxino([2,3-c]piridazin-3-ilmetil)amine]-1-

AN
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piperidinil}metil)-9-fluoro-1-hidroxi-1,2-dihidro~-4H-
pirrolo{3,2,1-ijlquinolin-4-ona
HO

Q
0 N o]
%
/
= N o

Una disolucidén de 1-f{d-aminc-l-piperidinil)imetil]-
9-fluoro-1-hidroxi-1,2-dihidro-44-pirrolof3,2,1-
ijlguinolin-4-ona ({racémica) (44 mg, 0,138 mmol) y 6&,7-
dihidro[l,4]dioxino[2,3-cipiridazin-3-carbaldenido {23
mg, 0,138 mmel} en N,N-dimetilformamida (1 ml) se tratéd
con triacetoxiborohidrure de sodio {87 mg, 0,414 mmol) a
temperatura ambiente durante 20 hcoras. Se agregd mas 6,7-
dihidroll,4jdioxinol2,3-¢clpiridazin-3-carbaldehido (12,5
mg) Yy +triacetoxiborohidruro de sodio (43,5 mg) y la
mezcla se agitd a temperatura ambiente durante 12 horas
mé&s, la mezcla se evapord hasta sequedad, se tratd con
picarbonate de sodio acucsc y se extrajo con metanol al
10% en diclorometanc. Los extractos organices combinades
se secarcn (sulfato de magnesio} y se evaporaron. El
residuo se cromatografid sobre gel de silice, eluyendo
con metanol al 0-30% en diclorometano, proporcionando la
base libre como un aceite incolore (25 mg, 40%).

M3  lelectropulverizacién de iones +ve) m/z 468
(MH+) .

3H (CbyoD, 250MHz), 1,10-1,30 (1H, m}, 1,30~1,530
f14, m},1,60-1,95 (2, m), 2,15-2,40(2H, mj, 2,45-2,75
{2H, mj, 3,06 (1H, s}, 3,14 (1H, m}, 3,31 (2H, m}, 3,96
{28, s, 4,20 (1H, d), 4,30-4,60 (4H, m), 4,66 {1H, d},
6,62 (i, o)y, 7,02 (1H, d), 7,06 (1H, d}, 7,6% {(1iH, dd},
7,85 {(1H, 4dj.

La base libre en metanol, se convirtid en la sal de

dinidroclorure agregando un  exceso de cloruro de

W
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hidrégeno 1M en metancl, seguido de evaporacidn hasta
sequedad, para proporcionar un sélido.

Ejemplo 19 Dihidroecloruro de 1-({4-[(2,3-dihidro-1H-
pirido[3,4-b][(1l,4]oxazin-7T-ilmetil)amino]~-1i-
piperidinil}metil)-9-fluoro-1,2-dihidro-4H-pirrolo[3,2,1-

ijlquinolin-4-ona

N
=
W)
[ = o

{a) 1-[(4-Amino-l-piperidinil)metil]-9-£fluocro-1,2-
dihidro-4H-pirrolo(3,2,1-1ijlquinclin-4-ona

Se disclvid {1-{(9-fluoro—-4-oxo-~-1,2~-dihidro-4H-
pirrcleo(3,2,1-ijlquinolin-1-ilimetil]-4-
piperidinil)carbamate de 1i,1,-dimetiletilo (316 mg, 0,79
mmol}t en diclorometano (2 ml} y acido triflucrocacético (1
ml), se agité a temperatura ambiente durante 3 horas
luego se evapors hasta sequedad N se trato
azeotrépicamente con cloroformo. El residuc se disolvié
en DCM/metanol (1:1) y se agitd con un exceso de MP-
resing de carbonato hasta pHT7-8. La filtracidn vy
evaporacién proporcionaron un aceite amarillo (238 mg,
100%) .

MS (electropulverizacidon de iones +we; m/z 302
(MH+} .

(I} 7-1({1-[(9-Fluoro-4-ox%xo-1,2-dihidro-4H-
pirrolo[3,2,1-ij)jquinelin-l-ilimetil]-4-
piperidinillamine)metill-2,3-dihidro-1H-piridc{3, 4-
b][1,éloxazin;l-carboxilato de 1,1,-dimetiletilo.

Una disgolucidn de 1-{{4-amino-l-piperidinil)metril])-
9-fluoro-1,2-dihidro-4H-pirrolo(3,2,1-1ij]lquinolin~-4-ona
(racémica) (40 mg, 0,132 mmol) y 7-formil-2,3-dihidre-1H-

piridol2,4-bl!ll1,4)loxazin~1~carboxilato de 1,1,-
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dimetiletile (35 mg, 0,132 mmcl) en diclorometano (1,5
mly v metanol (0,1 ml) se Lratd con triacetoxiboerohidruro
de sodio (84 mg, 0,398 mmol} a temperatura ambiente
durante la noche. La mezcla se tratd con bicarbonato de
sodio acuocso y se extrajo «con metancl al 5% en
diclorcmetance y los extractes organicos combinados se
secaron y se evaporaron. El residuo se cromatografio,
sopre gel de silice, eluyendo c¢on metancl al 0-30% en
diclorometfano, proporcionandc le base libre (82 mg).

MS {electropulverizacidn ‘de iones +ve) m/z 550
(BiH+)

(c} Compuesto del titulo

Una disolucidn de T-0({1-[(9-fluoro-4-ox0-1, 2~
dihidro-4F-pirroio(3,2,1-ijlaguinclin-1-1l)metil]-4-
piperidiniltamino)metil] -2, 3-dihidre-1#-pirido{3, 4-
blil,dloxazin-1-carboxilate de 1,1,-dimetiletilo (82 mg)
en diclorometanoc (2 ml} se tratéd con acido
trifluoroacético (1 ml). Después de 3 horas la mezcla se
evaporé vy el residuo se tratdé azeotrdpicamente con
cloroformo. La sal de trifluoroacetato residval se
convirtié en la Dbase libre en bruto disolviendo en
DCM:MeOd (1:1), agitandec con un exceso de iMP-resina de
carbonate hasta pH 7-8, {filtrando y evapcrando hasta
seguedad para proporcionar un aceite trasparente (ca. 44
myg) .

5 (CDCly , 250MHz) 1,30-1,55 {(2H, my, 1,70-2,00
(2H, my, 2,07 (lH, m}, 2,23 (1H, m}, 2,40-2,70 (2H, m),
2,70-2,90 2¥, m), 2,90-3,10 (1H, m), 3,43 (2, m), 3,70
(2H, s),3,90-4,10 {14, m), 4,15-4,30 (2H, m), 4,35-4,55
{24, my, 4,51 (lH, s}, 6,50 (1iH, s), 6,62 (lH, d), 6,86
(1H, tj, 7,38 (1H, dd), 7,66 {1H, d), 7,90 (1lH, s3).

M3 (electropulverizacidén de iones +ve} m/fz 450

{MH+} .

2
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La base libre en metanol, se convirtid en la sal de
dihidroclerure agregandoe un  exceso de cloruro de
hidrégenc 1M en metanol {(0,3ml), seguido de evaporacidn
hasta seguedad, para proporcicnar un sélide (44 mg).

Ejemple 20 Hidrocloruro de 1-({4-((2,3-
dihidro[l,4]oxatiino{2,3-b]piridin-7-ilmetil)amino]-1-
piperidinil}matil)-9-fluoro-1,2-dihidro-4H-pirroleo(3,2,1-

ijlquinolin-4-ona
N N
| D-H o
o N F | = :]
N C

(a) 5-{{2=-Hidroxietil)tio]-6~ox0-~-1, 6~dihidro-3-
piridincarboxilato de etilo

S-ycdo-6-0oxo-1, 6-dihidro-3-piridincarboxilatc de
etilo (49,59 g, 2,01 mmol}) (preparado confcrme al método
de I. Houris et &l, Tet. Lett. 1994, 9355) con yocduro de
cobre (I} {20 mg, 0,105 mmoi), carbonatc de potasioc {0,555
g, 3,96 mmol), y Z2-mercaptoetanocl (1 ml, 14,3 mmol) en
N, N-dimetilformamide seca (20 ml) se sometieron a
microcondas {150W) para alcanzar una temperatura interna
médxima de 170°C, durante 20 minutos. La reaccidn se
enfrid y combind con la mezcla de reaccidn a partir de
una segunda reaccidn llevada a cabo con idénticos medios
en la misma escala. El disclvente se evapordé y el residuo
se dividié en agua y metanol al 10% en dicloromestano. Las
capas se separaron y la acucsa se extrajo con metanol al
10% en diclorometano (4x:. Los orgéanicos combinados se
secaron sobre sulfato de magnesio y se evaporaron. El
residue se  purificd por cromatografia sobre silice
eluyende con acetato de etile al 0-10% en hexano para

propcrcicenar un sbdlido blanco (0,86 g, 88%).

Q5
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MS telectropulverizacién de iones -ve) m/z 242 (M-H

{ 2,3~Dihidrofl,4]oxatiino{2,3-kLlpiridin-7-
carbhoxilato de etilo

Se agregd trifenilfosfina (0,796 g, 3,03 mmecl) a una
disolucidn de azodicarboxilato de diisopropilo (0,60 ml,
3,05 mmol} en tetrahidrcfurano (7% ml} a 0°C y se agitd
durante 15 minutos. Luego se agregd 5-[(2-
hidroxietil}tio]l-b6-oxo-1,6-dihidro-3-piridincarbkoxilato
de etilo (0,52 g, 2,14 mmol} y la mezcla se agitd =a
temperatura ambiente durante 1lz noche. La mezcla se
evaperé y el residuo se cromatografid sobre silice
eluyendc con acetato de etilo al 0-100% en hexano para
proporcionar un sélido blanco (4,25 g, 52%).

M3  (electrepulverizacién de icones +vel m/fz 226
(MH+} .

() 2,3-Dihidro{l,4joxatiine(2,3-blpiridin-7-
ilmetancl

2,3~-Dihidro(l,4]oxatiinol2, 3-b)piridin-7T-carboxilato
de etilo (0,25 g, 1,11 mmol] en tetrahidrofurano seco se
enfrié en hielc/agua y se tratd con hidruro de
diisobutilaziuminio 1,0M en tetrahidrofurano (2,75 ml). La
mezcla se agitdé durante la noche y se agregé mas
disolucidn de hidruro de diisobutilaluminic (2 ml) a ©0°C.
Después de 1 hora la mezcla se tratd con una disolucidn
acucsa de tartrato de sodic v potasio (25ml}, se agitd
durante 1 hora y luego se evapord. El residuo se dividiéd
en agua y acetato de etilec y la fase organica se lavdé con
salmuera y se secd. El residuo se cromatografid sobre
silice eluyendc con acetato de etilo al 1-100% en hexano
para proporcionar un sdélide blance {60 mg, 30%).

MS (electropulverizacién de iones +ve) m/z 184

(MHE+) .

A
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{d} 2,3-Dihidro{1,4]oxatiino{2,3-bipiridin-7-
carbaldehido

2,3-Dihidro[l,4)oxatiinc(2,3-b]piridin~-7-ilmetancl
(0,14 g, 0,765 mmol} en diclercmetano {(20ml) se agitd
durante la noche con 6xido de manganeso (IV) {0,660 g, 3,8
mmol), se filtré a través de kieselguhr y se evapord para
proporcionar un sélido blanco (100 mg, 72%).

MS (electropulverizacidn de iones +vej] mfz 182
[(MH+) .

{e) Compuesto del titulo

Una disolucidén de 1-[i{4-amino-l-piperidinilimetil]-
9-fluoro-1,2-dihidro-4H-pirrolo(3,2,1-ijlquinolin-4-ona
{racémica) (150,5 mg, 0,5 mmol) v 2,3-
dihidroll, 4joxatiino(2,3-blpiridin~-T-carbaldenido (100
mg, 0,55 mmol] en metanol (7 mlj vy écidc acético {3
gotas} se tratéd con cianoborohidruro de
{poliestirilmetil)trimetilamenio (0,49 g, 2 mmol) con
agitacién a temperatura ambiente durante 6 horas. Después
de dejarlio en reposo a temperatura ambiente durante §
dias, la mezclas se filtré y se evapord hasta seguedad
pare proporcionar un aceite naranja (282 mg). El residuo
se cromatografid sobre gel de silice, eluyendo con
amoniaco 2M-metanocl al 0-10% /diclorometano,
proporcionando la base libre como un aceite incolero (149
myg; 54%).

M5 i{electropulverizacién de iones +ve) m/z 467
(MH+) .

&H (CDC1ls, 400 MHz) 1,40 (2H, wm), 1,88 {(2H, ©}, 2,08
(YH, ty, 2,23 (1H, t), 2,50 {24, m}, 2,78 (1lH, br, d),
2,85 {1#, dd), 3,02 (1H, br,d}, 3,12 (24, m), 3,70 (ZH,
s}, 4,3 {(1H, mj, 4,45 (2H, m), 4,60 {(2H, m), 6,60 (1H,
4y, 5,85 (1H, ¢}, 7,38 (1B, m), 7,42 (1H, s), 7,65 (1H,
dy, 7,88 {1lH, s).

VS
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La baze libre, en diclorometano, se convirtid en la
sal de dihidrocloruro agregando un equivalente de una
disolucién de cloruroc de hidrégenc 1M en éter, seguido de
evaporacidén hasta seguedad, para proporcionar un sdlido
{150 mg) .

Ejemplo 21 Dihidrocloruro del Enantiémero El de 1-
({4-{{2,3-dihidro(l,4]dioxino[2,3-blpiridin-7-
ilmetil)amino] -l1-piperidinil)metil)-9-fluoro-1-hidroxi-~
1,2-dihidro-4HA-pirroclo([3,2,1-ijlquinolin-4-ona

HO
N
O N L:::I\N/A\[:Qil:o
F Ho | ]
=X N” o

Este se prepard a partir de enantidmero El de 1-{(4-
amino-l-piperidinil)metil]-9-fluoro-1-hidroxi-1, 2-
dihidro~4H-pirrole(3,2,1~ijjquinolin-4-ona (3% mg, 0,12
mmocl) ¥ 2,3-dihidrol(l,4])dioxino{2, 3-bipiridin-7-
carbaldehido {para una sintesis, véase la publicacién
internacional WO20030870%8 Ejemplo 20{e)} (20 mg, 0,12
mnol} mediante el método general del Ejemplo 15, para
proporciocnar la base libre (42 mg; 38%).

MS ilelectropulverizacién de iones +ve) m/z 467
{MH+) .

La base libre en metancl, se convirtidé en la sal de
dihidrocloruro agregando un exceso de cloruro de
hidrégenc 1M en éter, sequido de evapcracidn hasta
sequedad, para proporcionar un sdlido (21 mgj.

Ejemplo 22 Dihidrocloruro de 1-((4-[(2,3-
dihidre[l,4)dioxino(2,3-b]piridin-7-ilmetil)amino}-1-
piperidinil}metil) -9-fluoro-1,2-dihidro-4H-pirrolo(3,2,1-

ijlquinolin-4-ona



in

~2
wh

101

Este se preparé a partir de i-{({4-amino-1-
ciperidinilimetili-9-fluoro-1-hidrexi-1,2-dihidro-4H-
pirrolo[3,2,1-ijlquinolin-4-cna (racémica) (200 mg, 0, &6
ol } y 2,3-dinidro(l,4)dioxino(2,3-blpiridin-T7-
carbaldehide (para wuna sintesls, véase la publicacidén
internacional W02003087G98 Ejemploe 20(e)) (109,€ mg, 0,66
mmol) por el método general del Ejemplo 20(e! (con 1la
excepcldn de que la mezcla de reaccidn se £iltrd después
de agitar cdurante la noche), para proporcicnar a base
lihre como un soélido {217 mg).

M5  {electropulverizacidn de iones +ve) wm/fz 451
(MHA}

&H {(CDCls;, 400 MHz} 1,40 {28, m}, 1,88 (24, r), 2,08
(14, t), 2,23 (1H, tj), 2,50 (2%, m}, 2,78 (1iH, br, d},
2,85 (1H, dd4), 3,02 (182, br,dy, 3,72 (2H, s}, 4,0 (1lH,
my, 4,23 {2H, m), 4,4¢ {(4H, m}, 6,6Q (iH, d), €,85 (1H,
€y, 7,21 {14, s}, 7,38 (1lH, m}, 7,68 (iH, d), 7,74 (1H,
5) .

La base libre en diclorcmetanc, se convirtid en la
sal de dihidreocloruro agregando un exceso de cloruro de
hidrégeno 1IM en éter, seguido de evapcracidn hasta
sequedad, para proporcionar un sdlido (186 mg).

Ejemplo 23 Dihidrocloruro de 1-({4-[(1,2,3-
benzotiadiazol-5-ilmetil)amino]-1l-piperidinil}metil)-9-
fluoro-l-hidroxi-1,2-dihidro-4H-pirrolo(3,2,1-

ijlquinolin-4-ona
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Una disoclucién de 1-[{d-aminoc-l-piperidinil)metil]-
g-flucro-l-hidroxi=1,2-dihidre-4H-pirrolo{3,2,1-

ijjgquineclin-4-ona ({(racémica) {48 mg, 0,15 mmol} y 1,2,3-

benzotiadiazol-5-carbaldehide {preparada mediante
cxidacion cen oxido de manganesc (IV) de
benzoil, 2,3)tiadiazol-5-il-metanol, para unrna sintesis

véase la publicacidn internacional WO20030870C8 Ejemplo
E{a)} {25 mg, 0,15 mmol) en diclorometanc (3 ml) vy
metancl (1 ml) se tratd con triacetoxiborohidruro de
sodio {395 mg, 0,45 mmol) durante 5 horas a temperatura
ambiente. Se agregdé un exceso de disglucidén de
bicarbonato de sodio y la mezcla se evapord hasta
sequedad. Ll residuo se cromatografid sobre gel de
silice, eluyende con metanol al 0-50% en diclorometanc,
preoporcionando la base libre como un aceite (25 mg, 36%).

M3 {electropulverizacidn de iones +ve) mfz 466
(MH+) . |

6H {CDCly,  250MHz) 1,5% (24, m), 1,85-2,25 (m,
sefiales parcialmente oscurecidas por un picc de aguaj,
2,38 (1H, t, 2,55 (1H, ©), 2,65 (2H, m), 2,85 (1K, d),
3,0 (24, br,d), 3,36 (1H, di, 4,05 (2H, s), 4,40 {(2H, m),
6,62 {1, d), &,%0 (iH, t), 7,50 (iH, g}, 7,70 (2H, m),
8,05 (iH, d¥, 8,80 (1H, s}.

La base libre en metanol, se convirtid en la sal de
dihidrocicruro agregando un exceso de cloruro de
hidrégeno 1M en éter, seguido de evapcracidn hasta
sequedad, para proporcionar un sélido (30 mg).

Ejemplo 24 Dihidrocloruro del Enantidomero E2 de 1-

B
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({4-[(2,3-dihidro[l,4])dioxino[2,3~c]lpiridin-7-
ilmetil)amino]-l-piperidinil}metil)-4-oxo-1,2-dihidro-4H-

pirrolo[3,2,1-ijlquinolin-9-carbonitrilo

P

0 N N X Q
T e ¥
x N~

El enantidmero EZ del Ejemplo 13 se convirtidé en la
sal de dihidrocloruro disolviendo la base libre en una
pequena cantidad de metancl y un exceso de una disclucidn
de acido c¢lerhidrico 6N. Luego la disolucidn se evaporéd
hajo vacloc para proporcionar un sélido.

Ejemplo 25A Dihidrocloruro del Enantidmero El de 1-
({4-[(2,3-dihidro[1,4)dioxino(2,3-¢c]lpiridin-7-
ilmetil)aminec] -1l-piperidinilimetil)-9-fluoro-l-hidroxi-
1,2-dihidro-4H-pirrolo[3,2,1-ij]lquinolin-4-ona

HO

O
) N 0]
\

Una disclucidn de enantidmero E1 de 1-~[(4-amino-~-1-
piperidinilimeril]-9-fluoro-1-hidroxi-1, 2-dihidrc-4H-

plirrelce|3,2,1-ijjguinolin-4-ona (40 ng, 0,12 mmol) vy 2,3-

&

dihidro{i,4]ldioxino(2, 3-¢cipiridin-7-carbaldehido (para
una gsintesis véase la publicacidn internacional
WO20G4G58144, Ejemplo 2i{c)) (20 mg, 0,2 mmcl) se hizo

r~

eacsicnar con triacetoxiborohidruro de scdio (85 mg,
0,40 mmel ) por el métedo general descrito para el
enantidmero 2 (Ejemplo 14} proporcionando la base libre
como un aceite amarillo (36 mg, 60%).

M3 [electrepulverizacidon de icnes +ve) m/z 467
{MH4) |

8H {CD30D, 400MHZ) : NMR idéntica a la del

NTAL
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enantidmero EZ2 (Ejemplo 14}.

La base libre en metancl-DCM, se convirtié en la sal
de dihidrocloruro agregando un exceso de cloruro de
hidrégeno 1M en éter, seguido de més éter para precipitar
un sélido (52 mg}.

Ejemplo 25B Hidrocloruro del Enantiémeroc El1 de 1-
({4-[(2,3-dihidro{l,4)dioxino[2,3~-clpiridin-7-
ilmetil)amino]-l-piperidinil}metil)-9-fluoro-1-hidroxi-
1,2-dihidro-4H-pirrolo[3,2,1-ijlquinolin-4-ona

El compuesto del titulo se prepard a partir de ¢-
filvoro-1-{nidroximetil)-4-oxo-1,2~-dihidro-4H-
pirroloi3,2,1-ijlgquinolin-1-il4~-metilbencencsulfeonato v
(2,3-dihidre(1,4}dioxino(2,3-clpiridin-7-ilmetil)-4-
piperidinilcarbamate de 1,1,-dimetiletilo {para una
sintesis,  véase la publicacién internacional WO
2004058144 Ejemplo 992(h}) seguida de separacién del
enantidmero E1l, de manera similar a los procedimientos
descrit¢os generalmente en esta memcria.

Ejemplo 26 Hidrocloruro de 9-fluoro-1-[{4-{[ (5-oxo-
1,2,3,5-tetrahidro-7-indeolizinil)metil}amino}-1-
piperidinil)metil]-1,2-dihidro-4H-pirrolo(3,2,1-

ijjquinolin-4-ona

L
O N N X

F

=Y 2-Cloro-4-({{(1,1-
dimetiletil) (dimetil})silil]oxi}metil)-6-
{metiloxijpiridina

Una disolucidn de [Z2-¢cloro-6-(metiloxi)-4-
piridinilmetanol (para una sintesis, véase Adamczyk, M.;

Akireddy, 5. R.; Reddy, Rajarathnam E. Tetrahedron 2002,

\50
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58({34), €5%51)(8,02 g, 46,22 mmol) en dimetilformamida
seca {160 ml) se traté con cloruro de terc-
butildimetilsilil (8,36 g, 55,46 mmol} e imidazol (3,77
g, 55,46 mmol) y se aglitdé a temperatura ambiente durante
2 horas. La mezcla de reaccidn se tratd con agua, se
extrajc 3x con diclorometano, se secd (sulfato de
magnesiol, <se evapord y se cromatografid sobre gel de
silice (104 g), eluyendo con 1:4 acetato de etilo-hexano
para proporcionar el producto deseado (12,38 g, &3%).

M5 (electropulverizacidn de iones +ve) m/z 288/290
(MH+} .

{b] (2E)-3-14-(1((2,1-
Dimetiletil) {dimeril)silil)oxilmetil)-6-(metilcxi)-~-2-
piridinil]-2-propenocato de butilo

Una disolucidn de 2-cloro-4-({[{1,1-
dimetiletil) (dimetil)sililloxilmetil)-6-
{metileoxi}piridina (5,20 ¢, 32,01 mmol) en 1,4-dioxano
(100 ml} se tratd con bis{tri-t-butilfosfinajpaladio{()
(327 mg, 0, 64 mmol},
tris{dibencildenocacetcna}dipaladio(() (233 mg, 0,32
mmol), diziclohexilmetilamina (7,53 mi, 35,21 mmol) v
acrilato de butile (5,96 ml, 41,62 mmol). La reaccidn se
calentd a 120°C durante 1n y luego se tratd con agua se
extrajo 3x con éter dietilico, se secd {sulfatc de
magnesiol, se evapord y se cromatografid sobre gel de
silice (250 g), eluyendo con 1:4 acetazto de etilo-hexano
para prepercionar el producte deseado (8,25 g, 68%).

M3 f(electropulverizacidn de iones +ve) m/fz 380
{MH+) .

() 3-04-({[(1,1~
Dimetileltil) (dimetil)sililjoxi}meril)-6-{metiloxi)-2-~
piridinilipropancato de butilo

Una inezcla de butil (2B =-3-[4-({[ (1,1
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dimetiletil) idimetil)silil)cxiimetil)-6-(metiloxi)-2-
piridinill-~Z-provencato (4,84 g, 12,49 mmel} y waladio al
10% sobre carbono en metanol (200 ml) se agitd a
temperatura ambiente durante 3 horas. La mezcla se filtrd
a través de kieselyguhr y se evapord para proporcionar el
productc deseadc (4,76 g, 98%).

MS  {electropulverizacidn de iones +ve) m/z 382
{MHE+} . |

(d} 3-06-0114(1,1-
Dimetiletil) (dimetil)silil)oxijmetil}-6-(metilexi)-2-
piridinil)-l-propanol

Una disolucién de 3-14-({[(1,1-
dimretiletil) (dimetil)sililloxijmetil)-6-{metiloxi)-2-
piridinill)provancato de butilo (4,76 g, 12,49 mmol} en
THE (120 ml) se tratd con disolucién de LiAlH: (1M en
THF, 12,4% ml, 12,49 mmol) a -78°C. La mezcla de reaccidn
se dejd calentar hasta -20°C y después de agitar a -20°C
durante 13 miputos, la mezcla se tratd con agua (9 ml) y
se dejd agitando durante 1 hora antes de ser filtrada y
evaporada para proporcionar un producto ligeramente
impure (2,98 g, 102%}.

MS (electropulverizacidn de lones +ve)l m/z 312
(MH+} .

(e} T=({1{(1,1-Dimetiletil) (dimetil)sililjoxijmetilj-
2,3-dihidro-3{1H}-indolizinona

Una disolucidn de 3-04-({[{1,1-
dimetiletil) (dimetil)silil]oxilmetil)-6-{metiloexi)-2-~
piridinill-l-propanol (5,16 g, 16,59 mmol) en
diclorometans ({250 ml)} se tratd con piridina {2,94 ml,
38,47 mnol) y annidrido triflucrometanosulfdnico (3,1ml,
18,88 mmel) y se agitd a temperatura ambiente durante 10
minutcs antes de sex tratado con yoduro de

tetrabutilamonio (30,61 g, 82,95 mmel) y se agitd a

\SL
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temperatura amblente durante 4 horas mds. Luego se agregd
agua y la mezcla se extrajo con éter dietilico (x3) y los
extractos organicos combinaedos se lavarcn de nuevo con
agua. Los extractos orgdnicos se secaron con sulfato de
magnesic y se evaporaron. El residuo se cromatografid
sobre silice eluyendo cen  metanol al 0-10% en
diclorometano para proporcionar el producto deseado(3,93
g, 14,08 mmel) .

S  felectropulverizacidén de icnes +ve)! m/z 280
{MH+) .

(f} 7-{hidroximetil)-2,3~dihidro-5(1H)-indolizinona

Una disoclucidn de T-({((1,1-
dimetiletil) {dimetil)silil)oxi}metil)-2,3-dihidro~S(1H)-
indolizinona {3,93 g, 14,09 mmol} en tetrahidrofurano
(100 ml) se tratd con acido acétice (1,61 ml, 28,17 mmol)
y fluoruro de tetrabutilamcnio {1M en THF, 2iml, 21,13
mmol) y se agitd a temperatura ambiente durante 1 hora
antes de ser evaporada. El residuo se cromatografid sobre
silice eluyendo con metanol al 0-20% en diclorometano
para propcrcicnar el producto deseado(1,87 g, 80%).

13  (electropulverizacidn de iones +ve) mfz 166
{MH+) .

(g} 5-Cxo-1,2,3,5-tetrahidro-7-indolizincarbaldehido

Una disolucién de T-{hidroximetil}-2, 3-dihidro-
5(lH}-indolizinona (237 mg, 1,44 mmol) en acetona (12 ml)
se tratd cen Acido orto-yodoxibenzoico (€03 mg, 2,16
mmol) y se calentd a reflujo durante 1 hora. Luego 1la
mezcla se evapord, se disolvid en diclorometano y se
£iltré, se redisclvid en diclorometano y se filtrd
nuevamente para proporcionar ¢l producto deseado (238 mg,
101%) .

MS {electropulverizacién de iones +ve) mfz 164
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{h) Compuesto del Titulo

Una mezcla de 1-[{4-amino-l-piperidinil)metil]~9-
fivoro-1,2-dihidro-44-pirrolei3,2,1-ijlguinolin-4-ona
{racémicaj; (27 mg, 0,322 mmol}, 5-oxo0-1,2,3,5-tetrahidro-
7-indolizincarbaldehido (52 mg, 0,322 mmol} y tamices
moleculares 34 en c¢loroforme (S5 ml) y DWF (0,2 ml) se
calentd baje reflujo durante 2 horas, se enfridé hasta
temperatira ambiente, ¥ luego se agrego
triacetoxiborohidruro de sodic {0,137 g, 0,644 mmol) y la
mezcla se calentd a 50°C durante 1,5 horas. La mezcla se
enfrid, se £filtrd, se evapord y se cromatografid scobre
gel de silice, eluyendo con metanol al 0-20% -DCM para
proporcionar un s6lido blanco (66 mg, 46%).

ME  {electropulverizacidon de iones +ve) m/z 449
(ME+3 .

3¢ (COCl:, 400MHz} 1,33-1,50 (2H, wm}, 1,80-2,00 (2H,
w), 2,05-2,10 {(1H, m) 2,15-2,25 (3H, m}, 2,45-2,55 (2H,
my, 2,73-2,82 (1H, m), 2,83-2,8% (1H, m), 2,98-3,10 (3H,
my, 3,57 {2H, s), 3,99-4,07 (1H, m), 4,10-4,17 (2H, ¢},
4,40-4,52 (2H, m), 6,2} (1H, sy, 6,35 {(LlH, s), €,62 (1H,
Ay, €,87 (1%, )y, 7,79 (i, m), 7,67 (1H, d}.

La pase libre en metanol y cloroforme se convirtid
en la sal de dihidroclorurc agregande un equivalente de
yna disclucién de clorure de hidrdgene 4M en dioxano,
seguido de evaporacidén hasta sequedad, para proporcicnar
un sélidc {30 my).

Ejemplo 27 Dihidrocloruro del Enantidémero E2 de 1-
({4-[(2,3-dihidro[1,4)oxatiino[2,3-¢c]piridin-7-
ilmetil)amino] -l1-piperidinil)metil)-9-fluocro-l-hidroxi-

1,2-dihidro~-4H-pirrolo(3,2,1-ijlquinolin-4-ona

\5S
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Enantiémero £2 de 1-{(4-Amino-l-piperidinilimetil)-

9-fluoro-l-hidroxi-1,2-dihidre-¢H-pirroloe(3,2,1-

ijlquinclin-4-cna {39 mg, 0,12 mmel) 3% 2,3-
dihidroll,4}loxatiino(2,3~clpiridin-7-carbaldehido (para
una sintesis, véase ia publicacién internacional

Wo2004058144 Ejemplo 60{i}) (22 mg, 0,12 mmol) en N,N-
dimetilformamida (1 mi) se trataron con
triacetoxiborchidruro de sodio (78 mg, 9,37 mmol} a
Cemperatura ambiente durante 16 horas. La mezcla se
evapord hasta sequedad, se tratd con bicarbonato de sodio
acueso y se extrajo con metanel al 10% en diclorometano.
Los extractcs organicos combinados se secaron {(sulfato de
magnesioc} y se evaporaron. El residuo se cromatografid
sobre gel de silice, eluyendo con metanol al 0-~30% en
diclorometanc, proporcionando la base libre como un
aceite incoloro (48 mg).

MS  (electropulverizacidn de icnes +ve) m/fz 483
(MH-+) .

4 (CD.0D, 250MHz) 1,12 (iH, m}, 1,38 ({1H, m), 1,65
(1H, br,dy, 1, 80 (1H, br.d), 2,10-2,45 (3H, m) 2,62 (1H,
br,d), 2,9% (2H, s}, 3,08 (iH, d}y, 3,20 24, m), 3,865
(2H, sy, 4,17 (iH, d}, 4,37 (2H, m), 4,62 (1H, d), 6,60
{14, d}, 7,02 (1iH, T}, 7,08 (iH, s}, 7,68 (1H, dd), 7,84
{(1H, =), 7,82 (1H, d}.

La base libre en metanol se convirtié en la sal de
dihidrocloruro agregandc un excesoe de cloruro de
hidrégeno 1M en metanocl, seguido de evaporacidn hasta

seqguedad, para proporcionar un sélido crema {31 mg; B86%).
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Ejemple 28 Dihidrocloruro del Enantiémero E2 de 1-
({4-[(2,3-dihidro[1,4}dioxinol2,3-blpiridin-T7-
ilmetil)amino]-l1-piperidinil}metil)-9-fluoro-l-hidroxi-~
1l,2-dihidro-4H-pirrolo[3,2,1-ij]jquinolin-4-cna

HO

L
@] N N e 0
F H I
s
= N o}

Ezste se prepard a partir de enantidmero E2 de 1-{(4~-
aminc-l-plperidinil)metil]~5-fluorc-1-hidroxi-1,2~-
dihidro-4H-pirrelo[3,2,1-ijlguinolin-4-ona (39 mg, 0,12
mmel) ¥ 2,3-dinidrofl,4)dioxino(2,3-b)piridin-7-
carbaldehido {para una sintesis, véase la publicacidn
internacional WOZ003087098 Ejemplo 20(e}) {20 mg; 0,12
mmol) medlante el método general del Ejemple 27 para
proporcionar, después de cromatografia, 1la base 1libre
como un aceite amarillo (40 mg)

M8 {electropulverizacidén de iones +ve) m/z 467
{(ME+)

&H (CDsCD, 250MHz) 1,20 {1¥, m}, 1,45 {iH, m}, 1,75
(12, br.dy, 1. 91 (1H, br.d), 2,24 {(2H, m} 2,65 (24, m},
3,11 (2H, s}, 3,18 (iH, ), 3,80 (2H, s}, 4,22 (3H, m),
4,40 (28, m;, 4,64 (1H, d}, 6,61 (1K, d), 7,03 {1H, t},
7,33 (1H, d)y, 7,70 (24, =), 7,%4 (1iH, d).

La base lipre en metanocl se convirtid en la sal de
dinidrocleoruro agregando un exceso de clorure de
hidrbyenc 1M en metancl, seguido de evapcracidn hasta
sequedad, para proporcionar un sélido crema (41 mgj.

Ejemplo 29 Dihidrocleoruro del Enantiémerc E1l de 1-
({4-[(6,7-dihidro[l,4)}oxatiino([2,3~-¢c]piridazin-3~-
ilmetil)aminol-l-piperidinil}metil)-9-fluoro-1-hidroxi-

1,2-dihidro-4H-pirrole(3,2,1-ijjquinolin-4-ona

V55




L]

10

[

HO
O
] N S
N -~
o
= N o

Ona disclucidén de enantidémerp E1l de 1-{{4-amino-1-
pigeridinilimetilj-9-fluoro-i-hidroxi-1,2Z-dihidro-44-
pirrolel(3,2,1-ijlguinolin-4-ona {40 mg, 0,126 mmol) vy
6,7-dinidrcil, d4loxatiino(2,3-clpiridazin~-3-carbaldehido
{27,5 mg, 0,151 mmol} en metanci (0,3 ml) y diclorometano
(1 ml} se tratd con triacetoxiborohidruro de sodio (85
mg) a temperatura ambiente durante 18 horas. Se agregd
més 6, 7-dihidrejl, 4}oxatiino[2, 3~clpiridazin-3-
carbaldehide (10 mg) vy la mezcla se agitd durante 1 hora,
momento en €l gue se agregd més triacetoxiborohidruro de
sodioc (95 mgj. La mezcla se agité a temperatura ambiente
durante la noche. La mezcla se traté con bicarbenato de
sodic acuoso y se extrajo (3x) con metanol al 10% en
diclorometanco. Los extractes orgénicos combinados se
secaron isulfato de  sodio), se evapcraren y  se
cromatografiaron sobre gel de silice, eluyendo con
meltancl al {-25% en diclorometano, proporcionando la base
libre ccino un aceite incoloro.

S felectropulverizacidn de iones +wve) m/fz 484
{MH+] .

&H (CDCl,, 400MHz) 1,48 (2H, m}, 1,91 {ZH, br.t),

2,36 (1H, t}), 2,51 (1H, t}, 2,58 (14, m), 2,82 (1H, d),
2,95 (2H, m}, 3,22 {2H, m}, 3,32 (1H, 4y, 3,°7 (2H, s},
4,39 (Z4, q}, 4,64 (2H, wm), 6,60 (H, d), 6,90 {(1H, t),
7,33 {1H, si, 7,49 (1lH, m), 7,69 (1H, d;.

La kase libre en metancl, se convirtid en la sal de
dihidrecloruro agregando un excesc de cloruro de

hidrdgeno 4M en dicoxano, seguide de evapcoracidn hasta
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sequedad y krituracidén con éter, para propercionar un
z5Hlddo rcasi blanéo 139 mgi.

Ejemple 30 Dihidroclorure del Enantiémerc El de 1-
({d-[(e,7-dihidro[l,4]oxatiino[2,2-c]piridazin-3-
ilmetil)amino] =l-piparidinil jmetil)-9-fluore-1,2-dihidro-

4H-pirrole[3,2,1-ij]lqguinolin-4-ona

M
O, M ]: L:::lh o SO
e xh__h N”’ i
T )
-
. r"-(f '-\H S

N

fa) 3-Clerc-6,7-dihidre[1,d]oxaziinol[2, 2-
clpiricazina

Una dizolucldn de 2-[i3,8-diclaro-4-
piridazinilicic]etanol {34 g, 0,15 mol) en dicxanc seco
{700 ml) s& traté con hidruro de litio (1,32 g, 0,18 mol)
¥y s2 calentd a ‘refluje durante la noche,. Se agregd was
hidrure de  lLitioll,15 g vy la mezcla se calentd
nuevamente z reflujo duraﬁte la noche. La mgzcla de
reaccidén se enifzlid, s extinguid con agua helada vy se
filted. Bl filtrado se evapdrm hasta un cvarto de su
volumen. 3z agregd agua. La capa acucsa se acidificd, se
extrajr 4x coch Siclorometanc, se seod (sulfato de sodio),
se evapost vy se  cromatografids sobre gel de silice
eluyendo con acetato de etilo al 0-50% en diclorometano
proparcionands un =26lido amarille (170 mg, 0,5%!, en las
crimeras fracciones., L& trituracidn con acetato de etilo-
hexano properciond el producto puro (53 mg).

M5 {eléctgmpulverizacién_ de iones +ved miz 189791
(MHE) |

S (CDhCly, 400MHzZ) 3,29 (2H, mj, 4,51 (2H, mi. §&,8¢
ilH, st.

[Fraccioness postericres dieron J-cloroc-6, T-

dibideal(l, dloxatiine |2, 3-cipitridezina isomérica (2.2 a) -

B



véase el Ejempio 17 (b} ]

(b} 3-Etenil-%, 7-dihidro(l, 4}oxatiino[3, 2-
clpiridazina

Una disolucién de 3-clocro-6,7-

dihidre|l,4]oxatiino(3,2~-c)piridazina (450 mg, 2,4 mmol)

en dimetcxietano {12 ml) se tracéd con
retraquis{trifenilfosfina)paladic (Q0) (61 mg), carbonato
de potasio (313 mg), complejc 2,4,6-

trivinilciclotriboroxano piridina (375 mg}y y agua (1,5
ml). La mezcla se calentd a 9%6°C, durante la ncche. La
mezcla se evapor® hasta sequedad, 3€ tratd con disclucidn
acuoss de bicarbonato de sodio, se extrajo {4x) con DCM,
se secd (sulfato de sodic), se evapord y se cromatografid
sobre gel de silice (50 g), eluyendo con 1:1 acetato de
etilo-hexano, proporcionando un sélido {200 mg, 46%}, que

contenia un producto ligeramente impuro.

MS (electropulverizacidn de icnes +ve) m/z 181
(MH+) .

() &, 7-Dihidro[l, ¢loxatiine[3,2-clpiridazin-3-
carbaldehido

Una disolucién de 3-etenil-6,7-

dihidro({l,4dioxatiino(3,2-clpiridazina {(200mg, 1,11 mmcl)
en dioxano/agua {10 ml/2 ml) se tratdé con una disolucidn
acuosa de Cetroxido de osmioc (4% p/v, 1 ml} v perycdato
sddico {0,555 g, inicialmente se agitd en un bafic de
hielo durante 1,5 horas, luego se dejd cealentar hasta
temperatura ambiente. Después de 1,5 horas la mezcla se
tratdé con disolucidn de bicarbonato de sodio, se evapord
hasta sequedad y se disolvid en dioxano y cloroformo. Se
agregd gel de silice y 1la mezcla se evapord hasta
sequedad, se& agrego a una columna de silice {20 g), y se
cromatografic, eluyendo con acetatc de etileo al 0-100% en

hexano, para preporciocnar un sélido amarille palido (63
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mg, 31%}.

MS ielectropulverizacidn de ldones +vel m/z 183
(MH+) .

{d) Compuestc del titulc

Una disolucidn de enantiémero E1 de 1-[{4-amino-1-
piperidiniiimetilj-%-fluoro-1,2-dihidro-4K-pirrolo(3,2,1-
ijlquinolin-4-ona (53 g, ¢,1786 mmoll, 6,7-
dihidroil, d)exetiino(3,2-¢clpiridazin-3-carbaldehido (31
mg, 0,17 mmoi: en metanol (0,5 ml) v diclorcmetanoc {3 ml)
se agitd con tamices moleculares 3R durante la noche a
temperatura ambiente. Se agregd triacetoxiborohidruro de
sodio {0,112 g, 0,53 mmeol) y 1la mezcla se agitd a
temperatura ambiente durante la noche. Se agregaron
diclorcmetane y carbonato de scdio y la mezcla se extrajo
con metanol al 10% en diclorometano (4x). Lcs extractos
se secaron ¢on sulfato de sodio y se evapcraron. El
residuo =e cromatografié sobre silice eluyendo con
metancl ali 0-20% en diclorometano para proposrcionar la
base libre como un aceite.

M5 {electropulverizacidn de iones +ve) m/z 468
{MH+) .

SH iCDCl,, 400MHz) 1,35-1,50 (2H, m), 1,83-2,05
{4H,m), 2,07 {1H, m), 2,22 (1H, m}, 2,45-2,60 (2H, m),
2,77 (1#, d¥}, 2,84 (1lH, m}, 3,02 {1H, d}, 3,28 (2H, m),
4,02 (2H, s), 4,40-4,55 (4H, m), 6,62 (1H, 4}, 6,86 (1H,
L), 6,91 (1¥, sy, 7,39 (1H, m), 7,67 {(1H, d}.

La base libre en metanol, y cloroformo se convirtid
en la sal gde dihidroclorure agregande un exceso de
cloruro de hidrdégeno 4 en dioxano, seguido de
evaporacidn hasta sequedad y tnrituracidn con éter, para
proporcionar un sélido casi blanco (60 mg).

Ejemplo 31 Dihidrocloruro del Enantiémero E1 de 1-

({4-{(6,7-dihidro-5H-pirano([2,3-clpiridazin-3-

A
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ilmetil)amino)-l-piperidinil}metil)-9-fluoro-1,2-dihidro-

4H-pirrolo{3,2,1-ijlquinolin-4-¢cna

{a) 4-Bromo-2-{[(4-imetiloxi) fenil)metil}-6-({[4-
imetiloxi)fenilimetil}oxi)-2{2H4}-piridazinona y S-bromo-
2-{[4-imetiloxi) fenil]lmetil}-6-{{i4-
{inetiloxi)fenilimetil)oxi}-3{2H)-piridazinona

Una disolucidén de alcohel 4-metoxibencilico 16,2ml,

50 mmol} en éter seco (120 ml) se tratd gota a gota con.

tribromuro de £6sforo {2,07 ml, 22 mmol), se sometid a
reflujo durante 1 hora, se snfrid, se lavd dos weces con
agua, se s5ecdé sobre sulfato de magnesio y se evapord el
sclvente. El bromuro de 4-metoxibencilo asi proeducido se
agregod a una mezcla de é~bromo-1,2-dihidro-3, 6-
piridazindiona (para una preparacidn, véase el Ejemplo
10Ata) » (4 g, 21 mmol} y carbonatc de potasio (8,28 g,
60 wmel) en DMF seco (60 ml) v se agitd durante la noche
a temperatura amdiente. La mezcla se diluyd ccn acetato
de etilo, se lavd 3 veces con agua, se secd sobre sulfato
de magnesio y se evapord hasta volumen bajo. Se filtrd
algo de so6lido y se lavé con acetato de etilo. El
filtrado se evapord hasta seguedad y el resgiduo se
cromatografid sobre gel de silice, eluyendo con acetato
de etileo al 20% /hexano. Esto proporciond 21 menos polar
de los dos rreductos deseados {3,233 g), el mids poler de
tos dos productos deseados (1,626 g) y una mezcla de
egtos {1,251 gl. Rendimiento total 6,30g, 70%.

MS producto menos polar (electropulverizacidn de
iones +ve} m/z 431 y 433 (MH', 15%), 121 (100%).

M5 producto mas polar (electropulverizacidn de iones

VA0
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+ve) miz 431 y 433 (MH T, 15%), 121 (LG0%).

(b (2R -3-§2-1{[4- [Metiloxi) fenillmetilt-6-{{[4-
(metiloxi) fenil|metil)

oxly—-3-oro-2,3-dihidro-4-piridazinil]-Z-propencato
de butile y [2E)-3-[2-{[¢-imetiloxi)fenilimetil-6-({[2-
fmetiloxi) fenilimetilloxi) -3-ox0-2,3-dihidro-5-
piridazinil]-Z-propencato de butilo

Se burbujeé‘argén a través de wna mezcla d= 4-bromo-
2—[[4-{metilﬂxgjfenil]metil}—ﬁ—{{[4— |
metiloxi)fenillmetilleoxil=-3(ZHi-piridazinona v S-bromo-
2-{[d-imetiloxiifenil)wmetil)-a-{{[4-
imetlloxil) fenillmetilloxi)-2{2H] -piridazinona i1, 35q,
3,149 mmol) en dicxane secei(7,5 ml) derante 20 minutas. La

izclucidn luego se trato con bus{tri-t-
putilfostfina)paladio {0 {32 mg, 0, 0g28 rmol ),
tris{dibencilidencacetonajdipaladis (0} (29 mg, 00,0314
mmel}, diciclehexilmetilamina (0,74 ml, 3,45 mmol} v
sorilato de n-butilc {0,543 ml, 3,79 mmell, se agitd hajo
argén a tengeratura ambiente durante 1 hora v se calentd
a 25°C durante la noche. La mezcla se enfrié y s= dividid
gn acetato de etilc y agua, =ze separo, ¥y la fa=se acuosa
se wvolvid a ext&ae: con acetzte de etilo. La disolucién
orgénice combinada se secd y se evaposrd oy el residuc =e
cromatogragis, eluyendo con acetats de etile al
15%/hexans psra cobtener el producto mengs polar ¥ acetato
de exilo al 35% /hexano para =1 mids pcelar. '

El Producto MEncs polar F 2R =3=[2-[[4-
uetiloxi)fenil)metill-6-({id-{metiloxi) fenil]metil joxi) -
3-oxo=2,3=-dlhidro-4-piridazinil]=Z2=-propencats de huetilo)
(38 mg, S55%).

M5 {electropulverizacidin de icnes #ve) miz 47% {MH,
70%1, 121 {100%) .

El prodacto mas polar 0 ((Z2E)=3-[2-4[4-

AW\



h

10

L

~J
W

117

(metiloxi)fenilimetil}-6-({(4-{metiloxi)fenilimetil}oxi)-
3-cxc-2,3-dihidro-%~piridazinil]-2-propencate de putilo)
(580 mg, 38%}.

MS {electropulverizacién de iones +ve) m/z 479 (MH',
70%), 121 {100%;.

(<} 3-(2-{[4-(Metiloxi)fenillmetil}-3, 6-dioxo-
1,2,3,6-tetrahidro-4-piridazinil)propanoato de butilo

Una disolucidn de (2E)-3-12-11{4-
(metiloxi}fenii)jmetily-6-{{[4-fmetiloxi)fenil]metilloxi)-
3-ox0-2,3-dihidro-4-piridazinill-2-propencato; de butilo
{838 mg! en etanol (13 ml)/dioxano {10 ml) se tratd con
Pd al 10%/C {400 mg} y se agitdé bajo hidrdégeno a presiédn
atmosférica vy temperatura ambiente durante 2 horas. &l
catalizader se filtré utilizande kieselguhr vy el filtrado
se evapord para proporcionar el producto (0,56 g, &9%).

M5 (electropulverizacién de iones +ve) m/z 361 (MH',
60%), 121 (190%).

{di 5-(3-Hidroxi§ropil}-1-{[4-
fmetiloxi}fenillmetil}-1,2-dihidro-3,6-piridazindiona

3={2-{[4-(Metiloxi)fenil)lmetTil}-3, 6-dicxo-1,2,3, 6~
tetrahidro-4-piridazinil)propanvato de butilo ({0,595 g,
1,56 wmol] se disolvidé en dioxano y la disolucidn se
evapord hasta sequedad, luego se disolvidé nuevamente en
THE seco {30 ml}). La disclucién, bajo argdn, se enfrid
hasta -30°C, y se tratd gota a gota con una disolucién 1M
de hidrurc de aluminio y litic en THF (1,8 ml, 1,8 mmol),
se dejé calentar gradualmente hasta 0°C y se agitd en un
bafno de hiszlo durante 30 minutos. Se agregd Aacido
clorhidrico 2M hasta que el pH fue 3 y la mezcla se
dividié en agua vy acetalbo de etilo. La fase acuosa se
extrajc nuevamente con acetato de etilo y la diseclucidn
organica combinada se secd y se evapord. La cromatografia

del residuo, eluyendo con acetato de etilo, proporciond

\B—
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el producto (390 mg, 67%).

M5 (electropulverizacién de iones +ve) m/z 291 (MHY,
30%), 121 (100%).

{e) 4- (3-Hidroxipropil)-1,2-dihidro-3, 6-
piridazincdiona

Se tratd 5-{3~-hidroxipropil)-1~{[4-
{metiloxi)fenil)metil}-1,2-dihidro-3,6-piridazindiona
(2,734 g} se tratd con anisol {10 ml) y TFA (100 ml) y se
agitd a 40°C durante la noche. La disolucién se enfrid,
se evapord hasta sequedad y se mantuve bajo alto vacio
durante 30 minutes. El residuc se tomé en metanol (150
ml), se sometid a reflujo durante 12 horas, se enfrid y
se evapord. El residuo se mantuve 1 hora bajo alto vacio,
se triturd bajo éter y el sdlido se filtrd y se lavd con
éter. El secado bajo vacio propcrcieond el producto como
un sdélido {1,486 g, 92%).

MS [ electropulverizacidn de iones +ve} m/z 171
(MH', 100%) .

ify 6,7-Dihidro-2H-piranc(2,3-clpiridazin~3(5H)~ona

Una suspensibn de 4-i3-nidroxipropil)-1,2-dihidro-
3,6-piridazindiona (1,48 g, 8,7 nmmol) en THF {105 ml) se
mantuvo en bafic de ultrasonidos durante 5 minutos, luego
se enfrid bajc argén en un bafio de hielo. Se agregd
trifenilfosfina (3,67 g, 14 menol) , seguida de
azodicarboxilatec de diisopropilo (2,76 ml, 14 wmmol}.
Después de 30 minutos el disolvente se evaporo y el
residuo se mantuve bajo altc vacic durante la noche. La
cromatografia, eluyendo primero c¢on metanol al  2,5%
/dic¢lorometano hasta que se elimind el Sxido de
trifenilfosfina y luego con metanol al 5%/diclcrometano,
proporcioné el producto come un sé6lido casi blanco (1,048
g, 79%).

M3 {electropulverizacién de iones +ve) m/z 153 (MH',

KO
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igl A3—[1—{[4—[Met;laxi}fenil]m@til?-E,E—dimkm—
1!2,3,ﬁ—tetrahidrﬂﬂ4-piridazinil]propanmato de butilo

Una " disolucién  de (ZE1=3=-[2-4[d-
imetiltoxi) fanillmeril}-a-{l[4d-imetiloxi) fenillmetiljoxri) -
3-ox0-2,3-dihidre-5-piridazinil] -2 -propencatc] de Dbutila
{380 mg] en scancl (15 mlfﬁdioxano i5 ml) se traté con Pd
ai 10%/C [éUD‘mg} v 3@ agiid bajo hidrdgens a presidn
etmﬂﬁfériﬁé_y temperatura ambiente durante 2 horas. EI
catalizador se £iltrd utilizando kieselguhr v 21 filtrado
=2 evazord para proporcionar =1 producte (0,42 g, 98%).

M5 lelectropulverizacidn de iones +vel m/z 381 (MH,
G0%), 123 {100%).

(h) ? © 4-(3-Hidroxipropil}-1-{[4-
(mebilowitfenil)wetili-1, 2-dihidre-3, 6-piridazindiona

3-11-{[d-(Maetiloxitfenil]metil} -3, &—dioxo-1,2,2,6-
tetrahidro-4-piridazinil)propancato de butilo- (0,43 g,
1,39 mmell se disolvid en dioxanoc vy lz disclucidn se
evapora hasta sequedad, luegs se dizalvid nusvamente &n
THE secc 20 ml). La didisclucién bajoe argon se enfrid
has;& =307, 3% rratéd golba a gobta cen una didiselucidén 1M
de hidrurc de ;luminic ¥ litié en THF (1,4 ml, 1,4 mmal},
sz dejd calentar gradualmente hasta 0°C v =se agitd en un
bafio de hielo dgrante 20 minntos. Se agregd acido
clorhidrico 28 hasta gue &1 pH fue 2 y 1a mezcla se
dividid en agﬁa y acetato de etilo. La fase acuosa se
extrajo nuevamente con acetatc de etllo y la disclucién
organica ﬁmmbinada L se;é ¥y sw  evapord. Bl sdlido
resulta;te se triturd rtajo acetato de s=tilo, =se filird,
se lave con azéetate de etila y se secd bajoe vacio para
proporoionary el producto (241 mg, TO%}) .

M2 {electropulverizacisn de iones <ve) msz 291 {(MH",

10%), 121 (¥a0%).

NN



ih

14

20

30

120

111 2=l [4-(Metiloxi) fenll]metili=-6, '=-dinidro-Z25-
piranc[2,3-c]lpiridazin-3(53H zona

Una SuSpension da 4= {3=hidroxiprooill-1-4[4-
imetiloriy fendl)metili-1,2-dihidro-3, é-piridazrindicona
(2,624 g, 2,1 mwel) en THE {130 ml) se mantuvo en pano de
ultrasconides durante 15 minutos, lwego se snfris hajo
argon hasta -L0°C. Se agregd trifenilfesfina (3,57 g,
13,6 mmal), seguida de azodicarbeoxilato de dijisopropilo
(2,88 ml, 13,8 mwmoll ¥ la rezcla se dejo calentar
graduslmente nasta temperatura ambiente. Después de 1
hora el disclvents se evapord. La cromatografia schre gel
de silice, eluyvendo primerc con acetatc de etilo para
eliminar las p&oduct@s derivados v luego con etancl al
id%/acetats de etilo, proporcicnd el producto contaminado
mon yn pocs de dxido de tzifenilfosfina (2,55 gi.

M5 (electrﬁpulverizaaién de iones +ved mfz_E?E (MM,
30%), 121 (103%).

i) &,7-0ihidro=2f=-pirana[Z, 3-clpiridazin-3(5H) -ona

Se  tratds Z2-i[4-{meriloxi)fenil)meiil}-6,7-dihidro=
2H-pirano(2,3-clpiridazin-3i5¥i-cna (2,75 g, 10,1 mmnel]
con andsel (10 mly oy TEA 4103 mi) y se celentd a 70°C
durznte 24 heoras. La disolucidén se enfrid y se evaporo v
sl residuc se tomd en metancl al 2,5% Jdicloromekana.
Esre se arclicd a una calumna de gel de silice v lusgo la
glucian con esta mezcla de disclventes seguida de mefancl
a2l H%/diclorometanc prcp@r;iané el produéts (L, 3 g,
288} . |

MS {elsctroculverizacién de iones +ve) m/z L53 (MHT,
100%)

ik Trifluarometanoéulfomato de §, F-dihidroe-5H-
pirano[2, 3-clpiridazin=-3-1ilo

Una disolucion e &, T-dihidre-2h-piranc{2, 3-

clpiridazin-3 (&) -ana (132 mg, 1 mwol! en DHT (2,5 ml)

o5
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pajo argdn se enfris con hiela, se iratd con hidrure de

godic (KD mg de dispersidn al ¢9% en aceite, 1,3 muacl) v

se agitd durants 1 hora, permitiendo gue se calentase a
temperatura anbiente. S5e agrego N-~fenil-
Piz(triflucrometanoscl fonimida)l (505 mg, 1,4 mmoly vy se
continud revolviendo durante 2 horas. La mezcla se diluyd
con acetate de etile, se lavd con didisolucidn acuosa
saturada de bicarbcnato de socdio vy agua (dos veces), se
secd  sobra  sulfate ds magnesia v se evapezd. La
cromatografia secbre gel de silice, eluyende con 40%
acetate de etilo/hexano, provorciond =1 products como un
36lide blance (228mg, 80%).

M% {elestropulverizacidén de icnes +ve) m/z 285 (MHT,
Loadsy .,

{11 3-Etenil-6,7-dihidro-5H-pirano[Z, 3-c)picidazina

Se purbujed argin durante 15 minvtos a fravés de una
disolucién de trifluerometancsnlfonato de 6,7-dihidre-5H-
piranciZ,3-cleiridazin-3-ile (228 mg, 0,8 mool) en 1,2-
dimetoxietano (5,5 ml). Se agrege
tetraguis{trifenilfostfinalpaladic (0] (60 mg, 0,0475
mmcl) oy Ja disclucidn se agind durante 20 minntes kajo
argon. Luego la mezcla se trété Cconl carbonsto de potasio
(111 mg, ©,8 mmell, agea (1,9 ml] vy compleio 2,4, 6-
trivinilciclofriboroxanc:piridina (180 mg, 0,75 mnmol)
{para una gieparacidn de este reactivo wvéase . Kerins y
[b. F. OfShea, J. Org. Chem. 2002, &7, 4568-4871}. Despuds
de revolver durarte 2 horas & B0, la mezcla se enfrid ¥
se dividid en diclorometane y disclucion acupsas saturada
de biﬁarhonéca‘ de sodio. Las capas 2= secaren v la

racclin acucsa se extrajo dos veces con metancsl  al

[
2U0%/di

X
e
-

clorometanc. La diseoluclén orglnica combinada se
secth =zobre sulfato de magnesio, =e evapoxrd vy el residuo

se cromazograzfid sobre gel de silice, eluyendo  oon

BIS
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acatato de etile para propercionar el progucts cemo un
551ido klanco (100 mg, 77%).
M5 {clestropulwerizacion de icnes 4ve) w/iz 163 (MHY,

100%7 .

() b, 7-Dihidro=9F-pirano(2,3-clpiridszin-3-
carcaldenhldc
iIna disclucidn de 3-etenil-6,7-dihidro-55-

piranoiZ,3-clpiridazina (100 mg, 0,617 mmol) =n dioxane
(5,5 mlifagua {1,1 ml] se enfrié en hislo/agua y se tratd
con peryodate de  sodie (306 mg, 1,43 meiol) vy una
disolucidn acuoss al 4% de tetrdxide de osmie (0,55 ml).
La mezcla se ¢ejd calentar a2 temperatura émbiente después
de una hkora, vy despugs de uvn tetsl de 4,732 horas de
agitacidn, el disclvente se evapcro. Se agrego dicxano y
se avagord, =equidce de diclorometano v la mezcla se
mantuvo brevements en un bafio de wltrasonideos. Toda la
nezcla se aplicé a una columna de gel de =ilice y se
eluyd con agetato de etilo para proporcicnar 2l producto
£55 mg, S54%).

M3 (electrotulverizacién de iones +ve} m/fz 165 (MHY,

fnl Comoumsato del tituls

Una diselueidn de 1l-[(4-zmino-l-piperidinilimetilj-
B—Elucrc—;,z-dihidra-QH—pirrolm[E,2,l-ij]quinolin—4—ona
fapaptidmars Bl {82 mg, 0,272 mmol) v 6,7-dihidro-3H-
piranmE2,3—c]piridazin‘3;caxbaldehido {50 mg, ©,30% mmol}
&1 clcrcfcrmofmetaﬁol (L,6 ml/ 1,6 ml! =se calentd con
tamices molsculares 3R a £5°C durante 5 horasz. La mezola
se enfrid, v se tratd con triacetoxibeorchidrurs de sodio
(115 mo, O,SQé mmcll, ¥y &e agitd a temperstura amblente
durante la nozhe. 3= filtrd y se givididé en bizarbonato
de sodic y me%anal al 20% =-pCM {x3}). La fasze organica se

seod, 52 wvapord v se cromabografid sobre gel de silice,
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eluyendo con DCti/metanol/0,88 de amoniaco (95:5:0,5} para
wroporcionar una espuma blanca (92 mg; 75%})

M$ {electropulverizacién de iones +ve) m/z 450 (MH",
20%), 226 {(100%).

&6H (CDCls, 400MHz) 1,35-1,50 (2H, m), 1,85-2,00
(2H,m), 2,00-2,15 (3H, m), 2,15-2,30 {1lH, m), 2,45-2,65
{2H, m), 2,67 (1H, d}, 2,80-2,30 {3H, m), 3,02 ({1H, d)},
3,95-4,15 (3H, m), 4,35-4,55 {4H, m), 6,62 {1lH, d}, 6,86
{14, €y, 7,20 (1lH, s), 7,39 (1H, dd), 7,67 (1iH, d}.

La base libre en DCM se convirtid en la sal de
dihidrocloruro agregando un exceso de clorurc de
hidrdgeno 1M en éter, seguldo de evaporacidn hasta
sequedad, para proporcionar un s6lido amarillo palido
{110 myg) .

1-({4-{(6,7-Dihidro-3H-piranc|2,3-¢c|piridazin-3-
ilmetiljamino)-1-piperidinil}imetil)-9-fluorc-1, 2-dihidro-
4H-pirrolol3,2,1-ijlquinolin-4-ona se convirtid en la sal
de hidrocloruro de manera similar e los procedimientos
descritos en esta memoria.

Ejemplo 32 Dihidroclorure de 9-fluoro-1-[((3R)-3-
{{([1,3]oxaticlo([5,4-¢c]piridin-6-ilmetil)aminoc]lmetil}-1-~
pirrelidinil)metil]-1,2-dihidro-4H-pirrelo[3,2,1-

ijlquinolin-4-ona
N /\q

{a) {(3R)-3-{{{Trifluorvacetil)aminojmetil}-1-
pirrclidincarboxilato de 1,1,-dimetiletilo
A una disolucién de (3R)~3~ (amincmetil)~1-
pirreclidincarboxilato de 1,1,-dimetiletile (2 g, 10
mmol), rrietilamina 12,9 ml, 21lmmol} y

dimetilaminopiridina (0,13 g, 1 mmol} en DCM {100 ml} se
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le agregé anhidrido trifluorocacéticc (1,5 ml, 10,5 mmol)
bajo argdn & temoeratura ambiente. Después de 2 horas la
mezcla se traté con agua (150 ml) y se extrajo con
metanol al 10% en DCM (3x100ml), se secd, y se evapord el
disclvente. El residuo se sometid a cromatografla sobre
gel de silice utilizando gradiente de metanol al 0% - 20%
-OCM para proporcionar el compuesto dessado (3,12g,
105%).

dH (CDCL,, 400MHz)} 1,5 {%H, s}, 1,64 {2H, d)}, 2,04
il#, m}, 2,48 (1H, m), 3,01 {(0,5H, m), 3,10 {0,355, m},
3,20-2,60 (4H, =), 6,50 {0,5H, bs), 6,80 {0,5H, bs}.

(b Hidroclorurc de 2,2,2-triflucro-N-[(35)-3-
pirrolidinilmetil]acetamida

Una disoclucidn de {3R})-3-
il {trifluorcacetillamino]lmetil}-1-pirrolidincarboxilato
de 1,1,-dimetiletilo (3,12 g,1{ mmol) en DCM {50 ml) se
tratd lentamente con una disolucién de HCLl 4M en dioxano
{25 ml)}. La reaccidn se agitd a temperatura ambiente
durante 3 horas. Luego se elimindé el disolvente para

roporcicnar un aceite amarille palido (2,6 g, 112%).

&4 (MeOD, 400MHz) 1,77 (1H, ov, 2,18 {1H, m), 2,064
(H, m), 2,2% (YH, m), 3,30 (14, m}, 3,70 (5H, m), 8,5
{1H, bs}.

() 2-[7=Fluoro-2-imetiloxi}=8-gquinolinilj-3-{(3R)-
3~ {{i{trifluorocacetil)amino]metil}-1-
pirrolidinil}propancato de metilo

Tina disolucién de 2=-{7-fluoro-2-{metiloxi)-8-
quinoliinili]-2-prepencato de metilo (2,4 g, 9,2 mmol),
hidroclorurc de 2,2,2-trifluorc=N-[(35)-3-
pirrolidinilmetil]acetamida (2,4 g, 10,12  mmol) Y
trietilamina (3,4 ml, 23 mmci) en DMF (30 ml) se agitd vy
se calentd a 60°C durante la noche. El disolvente se

eliminé in wvacuo y el residuc se sometid a cromatografia

W



wun

10

20

30

125

sobre gel de silice utilizande gradiente de metanol al

o

$-10% -DCM para proporcionar un acelte marrdén (4,2 g,
0%) .

MS ({electropulverizacidn de iones +ve] m/fz 458

ap

j—t
<

{MH+) .
id} 3-[{3R}-3-(Aminometil)~1l-pirrolidinii]-2-(7-

fluoro-2-(metiloxi)-8-quinolinillpropancato de metilo

w?

e tratd: 2-[7-fluoro-2-{metiloxi)-B-guinolinill-3-
({3R} -3~ {[{trifluorcacetil)aminclmetil}-1-
pirrolidinil)propancato de metilo (3,4 g, 7,4 mmol] c¢on
una disolucién al 7% de carbenato de potasic en 2:5
agua:metanol (119 ml) durante 4 horas. Los disolventes se
evaporaron y el residuo se redisolvid en metanol al 20%
en DCM. La fase orgénica se secd sobre sulfato de
magnesio y el diselvente se elimindé bajo presidén
reducida. Fl residuo se sometid a cromatografia sobre gel
de silice utilizando un gradiente al 0-20% de amoniaco 2M
-metancl en DBCM para proporcionar el compuesto deseado
{2.2 g, B2%;.

M3 {electropulverizacidn de iones +ve} m/z 362
{MH+) .

(e} o 3-{ B3R -3~ 011y, 1
Dimetiletil)oxi]carbonil}aminolmetil]-1-pirroclidinil}-2-
[7-fluoro-2-(metiloxi)-8-guinolinil]propancato de metilo

Una disolucidn de 3-[(3R)-3-{aminometil)=-1-
pirrolidinil)-2-([7F-fluoro-2-i{metiloxi} -8~
quinolinil]propancato de metilo (2,2 g, 6,1 mmol) vy
rrietilamina (0,86 ml, €,1 mmoel) en DCM (30 ml) se tratd
con una disolucidn de di-terg-butil-dicarbenate (1,3 g,
6,1 mmol} en DCM a 0°C. Después de revolver la mezcla a
temperatura ambiente durante 1 hora, se agregd agua (50
ml) v la fraccidn acucsa se extraje con mektanol al 20% en

DCM (3x200 ml). La fase organica se secd y el disclvente

\&O
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se evapordéd. El residuo se sometid a cromatograiia sobre
gel de silice utilizando gradiente de metanol al 0-10%-
DCM para propercionar el compuesto deseado (2,56 g, 87%).

MS (electropulverizacidén de icnes +ve) m/z 462
{MH+) .

(£) (({3R)-1-{2-({7-Fluoro-2-(metiloxi)-8-
quinolinil]-3-hidroxipropil}-3-
plirrolidiniiymetil]carbamato de 1,1, -dimetiletilo

Una disolucidn de 3-4{(3R}-2-[({[(1,1-
dimetiletil}oxi]lcarbonillaminc)

metil]-l-pirrolidinil}-2-([7-flucro-2-{metiloxi)-8-
quinolinillpropanocate de metilo (2,56 g, 5,55 mol} en
tetrahidrofurano seco (60 ml) & -78°C bajo argdn se tratd
cen una disolucidn de hidruro de litio vy aluminio en
tetrahidrofurane (1 M, 7,2 ml, 7,2 mmol) y luego
lentainente se dejd calentar hasta temperatura ambiente.
Después de 0,5 horas, se agregé agua (0,5 ml} seguida de
disolucidn acuosa de hidréxido de sodio (2 M, 0,9 ml) y
agua (1 ml). La mezcla se agitd a temperatura ambiente
durante 1 hora. Se filtré y se evapord, y el residuo se
sonetid a cromatografia sobre gel de silice utilizando un
gradiente de metanol al 0-20% -DCM para proporcicnar el
compuesto deseado (1,88 g, 78%5;}.

MS f{electropulverizacién de iones +ve) m/z 434
{MH+) .

(g} {{{3R})-1-[({9-Fluoro-4-oxo0-1,2-dihidro-45-
virrelol3,2,1-ijlquinolin-1-ilimetil]-3-
pirrolidinil}meril)carbamato de 1,1,-dimetiletilo

Una disolucion de [{{(3R}~-1-{2-|T~fluoro-2-
(metiloxii-8-quinolinil]-3-hidroxipropil}-3-
pirrolidinilimetil)carbamato de 1,1,-dimetiletilo (1,88
g, 4,4 mmol! en cloroformo (20 ml) se tratd con

dilsopropiietilamina (1,2 mwl, 7,04 mmol) y cloruro de
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metanosulfonilo (0,45 ml, 5,5 mmcl) a 0°C bajo argdn. La
mezcla se agité a 0°C durante 0,5 horas, se calentd a rt
y se agitd durante 1 hora luego se calentd a 45°C durante
la noche, y se dejd enfriar a temperatura ambiente. La
mezcla se diluyd con BCM y se lavd con disolucién de
bicarbonate de sodio. La fase acuosa se extrajo con
metancl al 10% en DCM {3 x 80 ml). La fase organica se
secd vy el disclvente se evapord. Bl residuo se sometié a
cromatografia sobre gel de silice utilizando gradiente de
metancl &l (0-10%-DCM para prepercionar el compuesto
deseado (1,47 g, 84%).

MS  (electropulverizacidén de iones +vel m/z 402
{MH+) .

{(h) 1-{[{3R)-3~-{Aminometil}-2l-pirrolidinil]metil}-9-
fluoro-1,Z~dihidro-4H-pirrolel3,2,1-ijlguinolin-4-ona

Se disolvid {{(3R)-1-[{92-flucro-4-oxo~1,2-dihidro-
4H-pirrolo(3,2,1-ijlquinolin-1~il)metil] -3~
pirrelidinilimetil)carbamato de 1,1,-dimetiletilo (1,47
G, 3,7  mmol) en diclorometano (15 ml} y acido
trifluorocacético (15 ml) y se agitd a temperatura
ambiente durante 30 minutos, luego se evapcerd hasta
sequedad. El residuo se redisclvié en metanol y se agitd
con exceso de resina de intercambio idnico Amberlyst® A21

{Aldrich: Una resina macreoreticular, débilmente basica,

0

on funcionalidad algquilamina) durante 1 hora y luego se
£iltré. El digolvente se elimind bajo presidn reducida vy
el residuc se sometid a cromatcocgrafia sobre gel de silice
utilizandn un gradiente al 0-20% de amcniaco 2 M en
metanol-BCM para proporcicnar el compuesto deseade (0,75
a, 68%)

M5 ielectropulverizacidén de iones +ve) m/z 302
[MH+) .

{1} Compuesto del titulo
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Una disolucidn de 1-{[(3R)-3-(aminometil)-1-

pirrolidinilimetil}-9-fluoro-1,2-dihidro-4H-

pirrolo(3,2,1-ijlguinolin-4-ona (100 mg) 1Y
[1,3)oxatiolol(3,d4-c)piridin~b6-carbaldehido (para una
sintesis, véase la pukblicacidn internacional

W02004058144, Ejemplc 61} {35 mg) en metanol {4 ml} ¥y
cloroformo (4 ml) se agitd & temperatura ambiente durante
2 horas. Se agregd triacetoxiborohidruro de sodio {210
mg) y la reaccidn se agitd a temperatura oambiente. EI
disolvente se evapord y el residuo se sometid a
cromatografia sobre gel de silice utilizando un gradiente
de metanol al 0-20% -DCM para proporcionar el compuesto
deseado (127 mg) como una sal de acetato.

MS (electropulverizacidn de iones +ve) m/fz 453
{MH+} .

&4 {CDCly, 400MHZz) 1,53 (iE, m), 2,00 (2H, m), 2,30-
3,00 (8H, m), 3,80-4,10 {(3H, m), 4,50 (2H, m}, 4,88 {(2H,
bs), 5,75 {2H, s}, €,61 (1H, d), ¢€,86 (iH, t), 7,192 (1lH,
sy, 7,38 (1H, m), 7,66 (18, d}, 8,03 (1H, d).

La sal de acetato en DCM, se convirtid en la sal de
dihidroclcrure agregande un exceso de cloruro de
hidrogeno 4M en dioxano, seguide de evaporacidn hasta
sequedad, y trituracidén con étLer para proporcionar un
s6lido.

Ejemplo 33 Dihidroclorurc de 1-{[(3R})~3-({[(7-cloro-
3-ox0-3,4-dihidro-2H-pirido[3,2-b] (1,4)oxazin-6-
il)matil Jamino}metil)-1-pirrolidinil)metil}-9-fluoroc-1,2-

dihidro-4H-pirrolo([3,2,1-ij]lquinolin-4-ona

N_ o
N N Ny N
f”t{
o ~F o7

Z

Este se preparé a partir de 1-{{{3R}-3~({aminometil)-

\EE;Z/,
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l-pirrolidiniljmetil}-9-flucre-1,2-dihidro-4H-
virrolo(3,2,1-ijjguinolin-4-ona (50 mg) y 7-cloro-3-oxo-
3,4~dihidro-24-viride{3,2-b][1,4]loxazin-6-carboxaldehido
{para una sintesis, véase la publicacidon internacional
02003064421 Ejemple 153(c)) (35,2 mg) mediante el método
general del Ejemplo 32(i). El producto se cromatografid
sobre gel de silice utilizando un gradiente de metanocl al
0-15% -DCY para proporcionar el compuesto deseado (€6 my)
come un& sal de acetato.

M3 {electropulverizaciédn de iones +ve) mfz 498
(MH+} .

&H (CDCl;, 100MHz) 1,55 {(1H, m), 2,00 {2H, m}, 2,30~
3,00 (8H, m), 4,00 {(3H, m), 4,50 {(2H, m), 4,6 (2H, s},
5,79 (2H, bks), 6,62 (1H, d}, 6,83 (1H, m), 7,23 (iH, s),
7,38 {1H, wn}, 7,6€ {1H, m}.

La sal de acetato en DCM, se convirtid en la sal de
dihidroclerure agregando un exceso de cloruro de
hidrégeno 4¥ en dioxano, seguido de evapeoracidn hasta
sequedad, ¥ trituracidén con éter para proporcionar un
sélido.

Ejemplo 34 Dihidrocloruro de 9-fluocro-1-{[{(3R)-3-
({[(3-0x0~-3,4-dihidro-2H-pirido{3,2-b){l,4}tiazin-6~
il)metil]aminolmetil) -l-pirrolidinil]metil}-1,2-dihidro-

4H-pirrolo{3,2,1-ijlquinolin-4-ona

%ﬁﬁf

Este se prepard a partir de 1-{[(3R)-3-{aminometil)-
l-pirrolidinillmetil}-9-fluorso-1,2~dihidro-4H-
pirrolol3,2,1-ijlquinolin-4-cna (100 mg) y 3-oxo-3,4-

dihidro-2H-pirido(3,2-b}(i,4)tiazin-6-carboxaldenhido

=
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(para una sintesis, véase la publicacidn internacienal WO
2004058144A2 Ejemplo 7(d)) {(€4,5 mg} por el método
general del Ejemplo 32(i). El producto se cromatografiéd
s¢cbre gel de sllice utilizando un gradiente de meftancl al
0-20%-DCM para proporcionar el compuesto deseado (127 mg)
como una sal de acetato.

MS {electropulverizacién de ilones +ve] m/z 480
(MH+) .

&4 (CDCli, 400MHz) 1,53 (1H, mw), 2,00 (24, m), 2,30~
3,00 (8H, m}), 3,15 {1H, bs}), 3,8¢ {(2H, s}, 4,00 (1H, m),
4,49 (2H, m}, 6,63 (1H, m), &,87 (14, m), 6,97 {(1H, d),
7,39 (iH, mi, 7,59 (iH, d}, 7,€7 (1H, d).

La sal de acetato en DCM, se convirtid en la sal de
dihidrocloruro agregando un exceso de <¢lorurce de
hidrégeno 4M en dicoxano, seguido de evapecracidn hasta
sequedaqd, Yy trituracidn con éter para proporcionar un
sélido.

Ejemplo 35 Dihidrocloruro de 9-fluoro~-1-{[(3R)-3-
({[(3-0x0-3,4-dihidro~-28-pirido{3,2-b][1,4]oxazin-6-
il)metil)]amino}metil) -1-pirreclidinil]metil}-1,2~dihidro-

4H-pirreolo[3,2,1-ijlquinolin-4~ona
H
N N\ N 0
| Nc:jra—\H,m\TI;;I: iT?
o) N o
F
X

Este se prepard a partir de 1-{[(3R})-3-{aminometil)-
l-pirrolidinilimetil}-9-fiuoreo~1,2-dihidro-44-
pirrole[2,2,1-1ij)Jquinolin-4-ona (50 mg} y 3-oxo-3,4-
dihidro-ZH-pirido[3,2-bj[1,4}oxazin~-6-carboxaldehido
{(para una sintesis, véasge la publicacién internacional
WO2004G658144 Ejemplo 1) (30 mg) por el métode general del

tjemplo 32{i}. El producto se cromatografid sobre gel de

\=>
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5ilice utilizande un gradiente de metanol 0-20% -DCM para
proporcionar el compuesto deseadc (63 mg) como una sal de
acetato.

MS f(electropulverizacidén de iones +ve; m/fz 464
{MH+)

La sal de acetato en DCM, se convirtido en la sal de
dihidrocloruro agregando un exceso de cloruro de
nidrégeno 4M en dioxane, seguido de evaporacién hasta
seguedad, y trituracidén con éter para propcrcicnar un
sélido.

Ejemplo 36 Dihidrocloruro de 1-[((3R)-3-{1(2,3-
dihidro[l,4]dioxino[2,3-c)lpiridin-7-ilmetil) aminolmetil}-
l-pirrolidinil)metil]-9-fluoro-1,2-dihidro-4H-

pirrolo[3,2,1-ijlquinolin-4-ona

0]
-~ N~ ™" ™%
(Y0
/\o

Este se preparé a partir de 1-{[¢3R)-3-{aminometil}-
l-pirrclidinilimetil}-9-fluoro-1,2-dihidro~4H-
pirrolo{3,2,1-ijlquinclin-4-cna (100 mg} y z2,3-
dihidro(l,4ldioxino(2,3~¢cjpiridin-T7-carbaldenido (pare
una sintesis, véase ta publicacidn internacional
W0o2003087098 Ejemplo 20(e}) (54,8 mg) por el método
general del Ejemplo 32¢{i). El producto se cromatografid
sobre gel de silice utilizando un gradiente de metanol al
0-20%-DCM para proporcionar el compuesto deseado (140 mg)
como una sal de acetato.

M5 (electropulverizacidén de iones +ve) m/z 451
(MH+} .

La sal de acetato en DCHM, se convirtidé en la sal de
dihidrocloruro agregando un exceso de cloruro de

hidrdgeno 4M en dioxano, seguido de evaporacidén hasta
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sequedad, y trituracién con éter para proporcionar un
sélideo.
Ejemplo 37 Dihidrocloruro de 9-fluoxro-1-((3-
([({[1,3]oxaticlo[5,4~¢]piridin-6-ilmetil)aminolmaetil}-1-
pirrelidinil)metil]-1,2-~dihidro-4H-pirrolo([3,2,1~-

ijlquinelin-4-ona

S
OV 10D
0 N N = 0
F
N

Este se prepardé a partir de 1-{([3-{aminometil}-1-
pirrclidinilimetil)}-9-fluoro-1,2-dihidro-4H-
pirrelo(3,2,1-ijlquinolin-4-ona (preparado a partir de 3-
{amincmetil)~1l-pirrolidincarkboxilato de 1,1,-dimetiletilo
por el métcdec general descrito para el enantidmero {R) en
el Ejemplo 32} {100 mg) y {1,3)oxaticlo[S,4-¢lpiridin-6-
carbaldehido (para una sintesis, véase la publicacién
internacional W0O2004058144, Ejemplo 61) (55 mg) por el
método general del Ejemplo 32{i). El producto se
cromatogratfid sobre gel de silice utilizando un gradiente
de metanol al D0-20%-DCM para proporciocnar el compuesto
deseado (110 mg) como una sal de acetato.

M5 ({electropulverizacidén de iones +ve) m/z 453
{MH+) .

La sal de acetato en DCM, se convirtid en la sal de
dihidrecloruro agregando un exceso de <cloruro de
hidrégenc 4M en dioxano, seguido de evaporacién hasta
sequedad, vy trituracién con éter para proporcionar un
sélido.

Ejemplo 38A Dihidrocloruro de 1-{[3-({[(7-cloro-3~-
oxo-3,4-dihidro-2H-pirido[3,2-b] [1,4]oxazin~-6-
il)metil]amino}metil)-l-pirrolidinillmetil}-9-fluoro-1,2-

dihidro-4H-pirrolo[3,2,1~ijlquinclin-4-ona
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ste se preparé a partir de 1-{[3-(aminometil)-~1-
pirrolidinil]metil}-9-fluoro~l,2—dihidro-4H-
pirrolo(3,2,1-ijdjquinolin-4-ona {100 mg) y 7-cloro-3-oxo-
3,4-dihidro-2H4-pirido[3,2-b]{1,4}oxazin-6-carbexaldehido
(para una sintesis, véase la publicacidén internacional
Wo2003064421 Ejemplo 15(c)) (58 mg} por el método general
del Ejemplo 32(i}. El producto se cromatografid scbre gel
de silice utilizando un gradiente de metanol al (0-20%-DCM
para proporcionar el compuesto deseade (105 mg) como una
sal de acetato.

M3  f(electreopulverizacidén de iones +ve) m/z 498
(MB+) .

La sal de acetato en DCM, se convirtid en la sal de
dihidroclicrurc agregando un exc¢eso de cleorurce de
hidrégeno 4M en dioxano, seguidce de evapceracidn hasta
sequedad, Yy trituracidén con éter para prowpercionar un
s6lido.

Ejemplo 38B Hidrocloruxrc de los Isémerecs 1, 2, 3 y 4
de 1-{[3-({[(7-cloro-3-0ox0~-3,4-dihidro-2H-pirido[3,2-~
bl (1l,4]oxazin-6-il)metil]amino}lmetil)-1-
pirrolidinillmetil}-9-fluoro-1,2~dihidro-4H~
pirrole(3,2,1-ijlquinolin-4-ona

Dihidrocloruro de 1-{[3-({[(T-cloro-3-0x0-3, 4-
dihidro-2H-pirido{d,2-b]{1l,4]oxazin-6-
ilymetiljaminolmetil)~l-pirralidinilimetil}-9-£fluoro~1,2-
dihidro-4H-pirrole(3,2,1-ijlquineolin-4-ona (40 mg) se
sonetid a purificacién por nple quiral preparativa en una

columna Chivalpak AD-H de 5um eluyende con 80:20:0,1
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acetonitrilo:metanol:iscopropilaminag, proporcicnande el
Isémero 1 (€,0 mg), el Isomere 2 {10,0 mg}, el Isdmeroc 3
{9,0 wg) v el Isdbmero 4 (9,2 mygi, todes ellos con pureza
>389, 5%. Entonces, estas bases libres se convirtieron en
las sales de hidrocloruro.

Ejemplo 39 Hidroclorurce de 1-[(4-{[(3-0o%x0-3,4-
dihidro-2H~-pirido[3,2-b][1l,4]tiazin~-6-il)metil)amino}-1-
piperidinil)metil)-~-1,2-dihidro=-4H=-pirrolo[3,2,1-

ijlquinolin-4-cna

{a) {2E}-N-{(2-Bromofenil}-3-fenil-2-propenamida

A una disolucién de 2-bremeanilina (22,27 g, 0,13
mol) y carkonatc de potasio (26,8g, 0,13 mol} en acetona
{50 ml} y agua (65 ml} a 0°C se agregd cloruro de
cinamoilo (21,37 g, 0,13 mol) en porciones a lo largo de
15 minutos. Luego se agregaron ctros 150 ml tanto de
acetona como de agua para facilitar 1la agitacidén. La
reaccidén se agitd durante 2 horas a 0°C antes de ser
agregada a agua helada {400 mlj. El} sdélido resultante se
filtrd, se lavd con agua {500 ml) y se secé in vacuo. El
561lido resultante se triturd con hexano caliente y se
secd in vacuo para preoporcionar el compuestso deseado como
un sdélide hlanco (29,50 g, 75%}.

MS [ZS+) m/z 303 (MHY, 100%).

{b) 8-Bromc-2(1lH)-guineclinecna

E una suspensidén de (2E)-N-(2-bromofenili-3-fenil-2-

o7
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oropenamida (22,9 g, 76,0 mol} en clorobencenc (100 ml}
bajo una atmosfera de argdén a temperatura ambiente se le
agreqd tricloruro de aluminioc (&0,78 g, 133,34 mmol). La
reaccidédn se calentd durante 2 horas a 125°C después de
ese periodeo de tiempo la mezcla de reaccidn se enfrid
hasta 50°C antes de ser cuidadosamente agregada a agua
helada (3 L). El sdélido resultante se filtrd y luego se
lavé con agua (500 ml), luego se triturd con etancl
caliente, se f£iltrd y se secé in vacuo para proporcicnar

el compuesto deseado como un sélido blanco (7,39 g, 75%).

M

wn

(ES+} m/z 225 (MY, 100%;.
8..

{ Bromo—-2-(metiloxilqguinolina

O
-

& una suspensién de S-bromo-2(1H)-quinolinona (2,76
g, 12,22 mmol! en N,N-dimetilfcrmamida (40 wml) bajo una
atmésfera de argdn a 0°C se le agregd carbonato de
potasic (3,4 ¢, 24,63 mneol}. Luago la resaccidn se agitd
durante 15 minutos antes de gue se agregara voduro de
metilo (0,91 ml, 14,78 mmeol). Se dejd gue la reaccidn se
calentara hasta temperature ambiente y luego se agitd
durante 3 noras. Luego la mezcla de reaccion se evapord y
el residuo se tratd con diclorometano y agua. La fraccidn
acuosa se erxtrajo nuevamente con diclorometans. Luego las
fracciones organicas combinedas se secaron (FMg504), el
disolvente se elimind bajo presidén reducida y luego el
residuo se sometid a cromatografia sobre gel de silice
usandc un gradiente de metanol-diclorcmetano. Esto
proporciond el compuesto deseado como un sélideo amarililo
(2,16 g, 74%}.

MS (ES+) m/z 239 (MHY, 100%).
Ac

Conterme al procedimiente de la bibliografia (Li,

»3

ido [2-{metiloxi)-8-quinclinil}bdrico

W.: Nelscn, D.; Jensen, M.; Hoerrner, R.; Cai, D.;

(GO
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Larsen, R&.; Reider, P J. Org. Chem. (2002), 6713}, 5394)
una disclucidn de §-brome-2-(metiloxi)gquinolina (1,95 g,
8,19 mmol) y triisopropilborato {2,30 mi, 9,82 mmol} en
roluene (20 ml) vy tetrahldrofurano (5 ml] bajoe una
atndsfera de argdn se enfrid hasta -78°C. Luego se agregd
gota & gota una disolucién de n-butil-litio (2,5M en
hexanos, 3,% ml, 9,83 mmol) a lo largo de 20 minutos. La
reaccidn se agitdé a -78°C durante 2 horas y luego se
calentd hasta -20°C. Luego la reaccidn se extinguld con
disclucidn de HC1l 2M (10ml} v se traté con diclorometano.
La Eraccidn acuosa se extrajo nuevamente con
diclorometanc. Luego las fracciones corgdnicas combinadas
se secaron {(MgS504) y el disolvente se eliminé bajo
presidn reducide. El residuo se triturd con hexano para
proporcionar €l compuesto deseado ccmo un sélido amarillo
{453 myg, 40%).

MS [ES+)} m/z 204 (MHY, 100%}.

{e) Z-{2-({Metiloxi)-8-guinolinilj-Z-preopencato de
metilo

& una disolucidén de Z-bromo-Z-propenoato de metilo
{452 mg, 2,74 mmol} (para una sintesis véase Rachon, J.;
Goedken, V.: UWalborsky, #. J. COrg. Chem. {188%), 54(5),
1006} en tetrahidrofurano desgasificado {10 ml} bajoc una
atmésfera de argon se le agregd acido {Z2-{metiloxi)-8-
guinolinillbérico (506 mg, 2,49 mmol), bis(tri-t-
butilfosfin)paladic (O} (25 mng, a,05 mmol},
bis{dibencilidenoacetona)paladic(0) (23 mg, 0,025 mmol) vy
fluoruro de potasio (477 mg, 8,217 mmol). La reaccidn se
calenté a 70°C durante 24 horas y luego se tratd con agua
v dicleorometano. La fraccidn acuoga se extralo nuevamente
con diclorometano. Luege las fraccicnes  organicas
combinadas se secaren {MgSCy) y el disolvente se elimind

najo resién reducida. El residuo se sometid a
3 P
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cromatografia sobre gel de silice utilizando un gradiente
de acetatc de etilo-hexano .Esto proporciond el compuesto
deseado come un sdélido amarillo (381 mg, 63%).

MS {(ES+) m/z 244 (MHY, 100%}, 212 (80%).

[£)  3-f4=-{{{(1,1-Dimetiletil}oxilcarboniljamino}-1-
piperidinill-Z2-{2-(metiloxi)-8-quinolinil]provanoato de
metilo

A una disclucidén de 2-[2-{metiloxi)-8-gquinolinilj-2-~
propenoate de metile (381 mg, 1,537 mmol} en N, N'-
dimetilformamida (5 ml) y tetrametilguanidina (0,05 ml)
se le agregd 4-piperidinilcarpbamato de 1,1l,-dimetiletilo
(345 mg, 1,73 mmol). La mezcla de reaccidn se agitd
durante 12 horas a 60°C, después de este periodo de
tiempo el disclvente se elimind bajo presidn reducida. El
residuc se sometid a cromatografia sobre gel de silice
utilizando un gradiente de metanol-diclorometano. Esto
proporciond el compuesto deseado como un s$dlido amarillo
(546 mg, 7T49%).

MS (ES+} m/z 444 (MHY, 100%).

{qg) {1-{3-Hidroxi-2-[2- (metiloxi)-8~
guinolinillpropill-4-piperidinil)carbamato de 1,1,-
dimetiletilo

A una disolucidn de 3-74-({0( (1,1~
dimetiletilloxijcarbonillamino)~l-piperidinil]-2-{2-
(metiloxi]~8-guinolinillpropancato de metilo {546 mg,
1,23 mrmoly en tetrahidrcfurano (20 ml) a -78°C se le
agregd hidruro de aluminio ¥ litic (1M en
tetrahidrofurano, 1,50 ml, 1,48 mmol). Luego la reaccidn
se aygitd a -78°C durante 0,5 horas antes de que se
agregaran agua (0,2 ml) y luego una disoclucidén de NaOH 2M
{0,4 ml: y la mezcla se calentd hasta 25°C. Luego la

mezcla se filtrd, se secd (MgS0y) y el disolvente se
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eliminé bajo presién reducida. El residuco se sometid a
cromatografia scbre gel de silice utilizando un gradiente
de metancl-diclorometanoc. Esto proporciond el compuesto
deseadec como un sdlido blanca (370 mg, 72%).

M3 {ES+) m/z 416 (MHT, 100%).

fh {1-1({4-0x0-1,2-dihidro-4H-pirxrclici3,2,1-
ijlquinclin-l1-ilimetil}-4-piperidiniljcarpamato de 1,1,-
dimetiletilo

A una disolucidén de (1-{3-hidroxi-2-[2-(metiloxi)-8-
quinolinillpropil}-4-piperidinil)carbamato de 1,1, -
dimetiletilo {370 mg, 0,8%Z2 mmcl) en cloroformo {20 ml) a
0°C se 1le agregd diisopropiletilamina (0,33 ml, 1,96
mmel) y anhidrido metanosulfdnico (0,186 g, 1,07 mmol).
Luego 1a reaccidn se calentd a T0°C durante 5 horas vy
Yuegeo se tratd con diclorometano y agua. La fase acuosa
se extrajo dos veces con diclorometane y las fases
orgénicas combinadas se secaron (MgSO4} y el disolvente
se elimind bajo presidn reducida. El residuc se sometid a
crcomatografia sobre gel de silice utilizando un gradiente
de metanol-diclorometano para proporcicnar el copmpuesto
deseado (5,276 g, B81%).

MS (ES+) m/z 384 {MHT, 10%), 284 (100%).

(i} Dihidrocloruro de 1-[{4-amino-1~-
piperidinil)metil}-1,2-dihidro-4H-pirrolecl3,2,1-
ijjgquinolin-4-ona

Una disolucidn de {1-[ (4-ox0-1,2-dihidro-4K-
pirrole{3,2,1-ijlguinolin-1l-iljmetili]-4-
piperidinil}carpamato de 1,1,-dimetiletilo (276 mg, 0,721
mmol) en cloroformo (% mld y MeOH (5 ml) se tratd con 4M
HC1 en dioxano (10 ml) y se agitd a temperatura ambiente
durante 2 horas. La mezcla de reacclédn se evapord para

proporcionar el compuesto deseado (0,283 g, 110%) como la

o\
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sal de dihidrocloruro ligeramente impura que se usd §in

1én

MS {ES+) m/z 306 (M +Na, 10%), 284 (MH+, 10Q%},

(3} Cempuesto del titulc

2 una disolucidén de la sal de dihidroclerurc de 1-
[(4-amino-1-piperidinil)metil]-1,2-dihidro-4H-
pirrolo[3;2,1—ij]quinolin—4—ona {32 mg, 0,08%mncl) en
metanol {0,1 mwl} y diclorometano ({1 ml} se le agregd
trietilamina {24 pl, 0,178 mmcl) y 3-oxo-3,4d-dinidre-2H-
piridc{3,2-bj[1,4]1tiazin-é-carboxkaldehido {para una
sintesis, véase la purlicacioén internacional
wWO20G03087G98, Ejemplo 301(d}} (17 mg, 0,088 mmocl). Esta
mezcla se zgitd durante 1 hora a temperatura ambiente
antes de gue se le agregara triacetoxiborohidruroc de
sodio {57mg, 0,178mmel) y la reaccidn se agitd durante 1L
flora m&s. El disolvente se separd a presién reducida. El
residuoc se scmetid & cromatcgrafia sobre gel de silice
utilizandec un gradiente de metanol-diclorometano. Esto
proporciond el compuesto del titulo coma un sdlido
amarilio {39 mg, 95%).

MS (ES+) m/z 462 (MHY, 100%).

&H {CDTLl,, 400MHz) 1,66-1,75 (2H, m), 2,03-2,22 (34,
m), 2,55 {1H, dd), 2,79 (1lH,dd), 2,81~2,8% {1H, m), 2,96~
3,11 (3H, m), 3,47 {(2H, s}, 3,84-3,89 (1H, m;, 3,91 (2H,
5), 4,28 {14, dad), 4,50 (1lH, 4dd), 6,69 (iH, d), 7,01 {iH,
dy, 7,1¢ {14, ty, 7,41 {(2H, d,), 7,50 (1d, br s), 7,60
(1u, 43, 7,7Z (1H, d).

Este material se convirtid en el hidrocloruro
disolviéndcle en diclorometano/metanol y agregando 1
eguivalente de HCl 1M/éter dietilico v luego evaporéndolo
hasta sequedad.

Ejemplo 40 Hidrocloruro de 1-({4-[(2,3-
dihidre{l,4)dioxino([2,3~-¢c]lpiridin-7-ilmetil)amino]-1-
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piperidinil}metil)~1,2-dihidro~4H-pirrolo{3,2,1-

ijlquinolin-4-ona

oﬁrm\
3;-;\
El compuesto del titulo se sintetizd a partir de la

sal de dihidroclorure de l1-{{4~amino~1-
piperidinilimetil])-1,2-dihidro-4H4-pirrole(3,2,1-
0,163 2,3~

dihidre(1l,4)dioxino(2, 3~¢lpiridin-7-carboxaldenido (24

ijlauinolin-é4-~cna (58 mg, mmol) 1%

mg, 0,148 mmol}) (para una sintesis, véase la publicacidn

internacicnal W0Q2004058144, Ejemplce 2({c)) por el método
general del Ejemplo 39(j), para proporcicnar el compuesto

deseado (6% mg, rendimiento de 98%).

MS (ES+) m/z 433 (MHY, 100%), 284 (30%)
H {CDCl;, 400MHz) 1,64-1,75 (2H, m), 2,902-2,18 (34,
{1%, dd), 2,73 {iH, dd), 2,78-2,84 (1H, m),

11 {4H, m), 3,83-3,93 (1H, m), 4,02 {2H, s), 4,25-
4,35 (4H, m}, 4,47-4,53 (lH, m), 6,68 (1H, d}, &,94 (1H,

sy, 7,16 (1H, t), 7,41-7,44 (2H, m}, 7,97 {14, d}, 8,10

Este material se convirtid en la sal de hidrocloruro

diseolviéndele en diclorometano/metanol y agregando 1
equivalente de HC) 1M/éter dierilico y luego evapordndolo
hasta sequedad.
Ejemplo 41 Hidrocloruroe de 1-({4-
[({1,3)oxatiolo[5,4-c)piridin-6-ilmetil) amino}-1-
piperidinil}metil)-1,2~-dihidre-4H-pirrelo([3,2,1~

ij)lguinclin-4-ona

|65
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El compuesto del titulc se sintetizd a partir de la
sal de dinidrocloruro de 1-{{4-amino-1-
piperidinilimetil)-1,2-dihidro-4H-pirrolol3,2,1-
ijlguinolin-4~cna ¥ {1,3toxatiolof(5,4-clpiridin-6-
carpaldehide (para una sintesis, wvéase la publicaciédn
internacicnal W02004058144, Ejemplo €1) conforme al
mérodo general del Ejemple 392(j), con un rendimiento del
76%.

M5 (ES+) m/z 435 (MHT, 100%), 284 (40%;

S5H {CDCl,;, 400MHz) 1,64-1,73 (2H, m), 2,00-2,03 (2H,
m), 2,11-2,2% (2H4, m}), 2,55 (iH, dd), 2,70-2,82 {i2H, m),
2,9%96-3,11 {24, m), 3,85-3,88 (1H, m), 4,0C (Zd, s), 4,29
(1H, dd), 4,52 (1H, dd), 5,7¢ (2H, s), 6,69 {1H, 4), 7,16
(lH, &), 7,29 (1H, s), 7,41-7,43 (24, m), 7,71 (1H, o),
8,00 (1H, s3)

Este material se convirtiéd en el hidrocloruro
disolviéndolo en diclorometano/metanol vy agregando 1
eguivalente de HCl 1M/éter dietilico y luegc evaporandolo
nasi,a sequedad.

Ejemplo 42 Hidrocloruro de 1-[(4-{((7-cloro-3-oxo-
3,4-dihidro-2H~-pirido[3,2-b]}[1,4)oxazin-6-
il)metil]amino}~-l-piperidinil)metil]-1,2-dihidro-4H-

pirrele[3,2,1-ij]lquinelin~-4-ona

| A
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El compuestc del titulo se sintetizd a partir de la
sal de dihidrocleruro de l1-(i4-amino~1-

piperidinilimetil]-1,2~dihidro-4H-pirrelo(3,2,1-

ijlguinolin-4-ona y 7-cloro-3-ox0-3,4-dihidro-24-
piridoi3,2-h)[1,4]oxazin~-6-carboxaldehido {vara una
sintesis, véase la publicacién internacional

WO2003064421, Ejemplo 15ic)y por el métode general del
Ejemplo 3%(j;, con un rendimiento del %6%.

MS (ES+) m/z 479 (MHY, 100%)

54 [CDCl,, 400MHz) 1,88-2,27 (5H, m), 2,57 {(1H, dd),
2,78 {1n, ddy, 3,01-3,14 (44, m}, 3,85-3,92 (1, m), 4,19
[2H, =), 4,30 ({1H, dd), 4,51 (1H, dd}, 4,59 (ZH, s), 6,67
(18, d}, 7,16 (1H, t}, 7,24 (14, s), 7,40-7,43 {24, m),
7,71 (1H, )

Este material se convirtidé en el hidrocloruro
disclviéndolo en diclorometano/metanol y agregando 1
equivalente de HC1 1M/éter dietilico y luegec evaporandelo
hasta seguedad.

Ejemplo 43 Hidrocloruro de 1-{({4-((3,4-dihidro-2H-
pirano[2,3-¢c]piridin-6-ilmetil)amino]-1-
piperidinil}metil)-1,2-dihidro-4H-pirrole(3,2,1-

ijlquinelin-4-ona
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El compuesto del titulo se sintetizd a partir de la
sal da dihidreclorure de 1-[{4-amino-1-
piperidinil)metil]-1,2-dihidro-4H4-pirroloi3, 2,1~
ijlquinelin-4-ona y 3,4-dihidre-2H-piranc[Z,3-clpiridin-
t-carbaldehido {para una sintesis, véase la publicacién
internacional W02004058144, Ejemplo 126(e}) conforme al
método general del Ejemplo 39(j), con un rendimiento del
100%.

MS (ES+) m/z 431 (MH*, 100%)

84 (COCl;, 400MHz) 1,85-1,88 (2H, m), 1,90-2,21 (44,
w), 2,55 (1H, dd), 2,72 (1H, &), 2,80 (2H, vy, 2,94-3,15
(5H, m), 3,84-3,87 {1H, m), 4,02-4,29 (5H, m), 4,46 (1H,
ddy, 6,67 (1H, dy, 7,16 i{1H#, T}, 7,32 (iH, s}, 7,41-7,44
(24, mj, 7,72 (1g, di, &,06 (1H, s)

Este material se «convirtié en el hidrocloruro
disolviéndolo en diclorometano/metanol vy agregando 1
eguivalente de HCl 1M/éter dietilico y luego evaporandclo
hasta seguadad.

Ejemplo 44 Dihidrocloruro de 1-((3-([(2,3-
dihidro(l,4}dioxino(2,3-clpiridin-7-ilmetil) amino]lmatil}-
l-pirrolidinil)metil)-9-fluoro-1,2-dihidro-44H-

pirrolo(3,2,1-ij)Jguinclin-4-ona

O )
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Este se prepard a partir de 1-{{3-(aminometil)-1-

pirrolidinilmetil}-9-fluoro~1,2~dihidro-4H-

pircrolo(3,2,1-ijlquinclin-4-ona % 2,3-
dinidrofl, didioxino(2, 3-¢)piridin-7-carbaldehido {para
una sintesis, véase la publicacién internacional

Wc2003087CG98 Ejemple 20({e)} por el método general del
Ejemplo 36.

Ejemplo 45 Dihidrocloruro del Enantibémeroc E2 1-({4-
{(6,7-dihidro[1l,4)oxatiino[2,3-c)lpiridazin-3-
ilmetil)amino)-1-piperidinil}imetil)-9-fluoro-l1l-hidroxi-

1l,2-dihidro-4H-pirrolo(3,2,1-ijlquinoclin-4-ona

HO

\-\\\/ F N )
o

Este 3e prepard a partir del enantidmeroc E2 de 1-{(4-
aminc-l-piperidinil)metilj-2-fluoro-1l-hidroxi-1,2-
dihidro-4H-pirrolo{3,2,1-ijlguinolin-4d-ona v 6, 7-
dihidreoil, djoxatiino|2, 3-clpiridazin-3-carbaldehido por
el método general del Ejemplo 29.

Ejemplo 46 Dihidrocloruro da 9-fluoro-1-{[3-({[(3-
oxo-3,4-dihidro-2H-pirido[3,2-b] [1,4]tiazin-6~
il)metil]lamino)}metil)-1l-pirrolidinilimetil}-1,2-dihidro~

4H-pirrole[3,2,1-ijlquinolin-4-ona
N N0
N N N
OOy
Ox N s
L\ F
N

Este se& prepard & partir de l-{[3-(laminometil)-1-
pirrolidiniljmetil}~9%-fluoroc-1,2-dihidro-4H-
pirrolol3,2,1-ijjgquinclin-d4-ona y 3~ox0-23,4-dihidro-24-

piridol2,2-b}[1l,4jtiazin-¢6-carbaldehido {para una

T



wh

0

145

sintesis, réase la cublicacidn internacional
WC2004058144R2 Ejemplec 7{(d)) vor el método general del
Ejenplo 34.

Ejemplo 47 Hidrocloruro dal Enantiémero El1 de 1-({4-
{(6,7-dihidro[l,4]dioxino{2,3-c)piridazin-3-
ilmetil)amino]~-l-piperidinil}metil)~-4-oxo-1,2-dihidro-4H-

pirrolo[3,2,1-ijlquinolin-9-carbonitrilo

O~ (L)

N\N

= N

{(a) 2-{7-Bromo-2- [metiloxi)-8-guinolinil)-3-i4-
{({[(L,1~dimetiletil)oxilcarbonil}amino)-1-
piperidinilipropanocato de metile

Una disolucidn ae 2~17-bromo-2-imetiloxi)-8-
quinolinil)-2-propencato de metilo (12,4g, 38,5 mmol), 4-
piperidinilcarbamato de 1,1,-dimetiletilo {8,5g, 42,3
mmol) y 1,1,3,3, tetrametilguanidina (10 gotas) en DMF
seco {120 mL} se calentd a 70°C durante 3 dias. Se agregd
mas 4-piperidinilcarbamato de 1,1,-dimetiletileo (1,5q) vy
la mezcla se calentd a 1C00°C durante wn dia mé&s. La
mezcla se evapord y el residuo se cromatografid sobre
silice eluvendo con metanol al 2% en diclorometano

propcrciconando un sélido amarilio péalido (17,1g, B85%}.

M3 {electropulverizacién de iones +ve} m/z 523
(MH+) .

{b} {1-{2-[7-Brcmo-2~(metiloxi)~-8-guinolinil}-3-
hidroxipropil}~d-piperidinilicarbamato de 1,1,-

dimetiletilo
Una disclucidn de 2-{7-bromo-2-(metiloxi}=8-

quinolinil|-3-(4-({{{1,1-dimetiletii)oxijcarbonil}amino}-
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l-piperidinil)propanocato de metilo (17g, 32,5 mmol) en
THF (300 mL) a =-78C bajo argdn se tratd con una
disoclucién de hidruro de aluminic y litieo en THF (IpM, 395
mi, 3% mmel). La reaccién se agitd a ~-78°C durante 1 hora
luego se dejé en agitaciodn a temperatura ambiente durante
2 heoras. Se agregd agua {18 mL} seguida de disolucidn
agcuosa de hidrdxido de sodio (2¢, 40 mi) y mAs agua (20
mL}y. La f{filtracidén y evaporacidn proporcicnaron un
s6lido. Este se cromatografid eluyendo con metanol al 0-
20% en diclorometano proporcionando un sélide amarillo
{9,9g, 61%).

MS {electropulverizacidon de iones +ve) m/z 495
{MH+) .

{c} (1-[1{9-Bromo-4-oxo-1,2-dihidro~4H~pirrolo(3,2,1-
ijiquinolin-i-il)metil]-4-piperidinil)carbamatec de 1,1,-
dimetiletilo

Una disolucidn de (1-{2-{7-bromo-2-{metiloxi)-8-
guinolinilj~-3-hidroxipropil)~4-piperidinil)carbamato de
1,1, -dimetiletilo {9, 8q, 20 mmol}, anhidrido
metancsulidénico (4,29, 24 mmol) y diisoprcpiletilamina
(7,7 mL, 44 mmol] en cloroiormo . (260 ml}) se calentd a
60°C (temperatura de bafic de aceite) durante 1 hora,
luego se calentd a reflujo durante 1,5 horas. La mezcla
se evapord y el residuo se cromatcegrafid eluyendo con
metanol al 0-30% en acetatc de etilo proporcionando un
sélido blenco (4,7g, 51%).

M3  i{electropulverizacién de iones +ve} m/z 4863
fMH+) .

{d) [1-[(9-Ciano-4-oxo-1,2-dihidro-4H-pirrolol3,2,1-
ijlquinciin=-l-il)metilj-4-piperidinil}carbamatec de 1,1,-
dimetiletilo

Una mezcla de {i1-{({9-bromo~4-oxec-1,2-dihidro~4H-

pirrolol3,2,1-ijjquinolin-1-il)metil)-4-

g(ﬂ



10

—
L

30

147

piperidinil}carbamato de 1,1,-dimetiletilo (4,79, 10,2
mmol), cianuro de cobre (I} {3,3g, 36,6 mmol: y DME {860
mL} se calentd a 135°C durante 2 horas. La mezcla se
evapord hasta seguedad v el residuo se dividid en
ameniace acuoso saturado y diclorometano. La fase acuosa
se extrajo adicicnalmente <con diclorometano y los
extractos organicos combinados se secaron y se evaporaron
{3,2g). La fase acucsa se extrajo adicionalmente dos

veces con acetato de etile y estos extractos se

combinaron, &e secaron y se evaporaron {0,5g}. Los
residuos (3,79 en total) se combinaron y se

cromatografiaron eluyendo con metanol al 0-13% en acetato
de etilo proporcionando un sélido blanco (2,7g, 85%).

MS {electropulverizacién de iones +ve}l m/z 409
(MH+) .

{e) Ll=[{4~Amino-l-piperidinilimetil]~4-oxo-1,2-
dihidro-4H-pirrecloi3,2,1-1jlguinolin-9-carbonitrile

Una disolucion de {(1-{{9-ciano-4-oxo-1,2-dihidro-4H-
pirrolo(3,2,1-1jjquinolin-1-il)metil]-4-
piperidinil}carbamato de 1,1,-dimetiletilec {(2,65g, 6,5
mmol) en diclorometano (50 mil), se tratd con TFA (50 mL).
Después de 30 minutos la mezcla se evapord y el residuo
se tratd azectrdpicamente dos wveces méds con cloroformo
luege se triturd con éter (tres veces!). El sélido
resultante se redisolvid en diclorometano/metancl (60
mL/120 mL} y se tratd con MP-resina de carbonato (3 mmol
de carbonato por gramo, 229, 66 mmol). La resina se
elimind por £iltracidn, lavando <con diclorometanc vy
metanol. La evaporacidén del filtrado proporciondé un
sblide planco (2g)

MS {electropulverizacién de iones +ve} m/z 309
(MH+) .

{f} Hidrocloruro del enantidmero El de 1-{{4-((6,7-

o
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dihidro(1,4)dioxino(2,3~clpiridazin-3-ilmetillamino]-1- \:771
prperidinil}metil)~4~oxo-1,2-dihidro-4H-pirrolo[3,2,1-
ijlguinolin-9-carbeonitrilo

Una disclucidén de 1-[(4-amino-l-piperidinilimetil]-

4-oxc-1,2-dihidro~4H~pirrolo(3,2,1-ijjquinolin~-38-

carbonitrilec {200 mg) vy 6,7-dihidrofl,4)ldioxino(2, 3-
clpiridezin-3-carbaldehido {100 g en
diclercmetane/metanol (4 L/ L) se traté con
triacetoxiborchidruro de sedio (400 mg). Mas 6,7-
dihidref{l, 4)jdicxino{2, 3~c)piridazin-3-carkaldehidc {100

mg)] y mAas triacetoxiborohidruro de secdio (Z00 mg) se
agregaron en porciones a le largo de & horas. La mezcla
se tratd con disolucidn acuosa saturada de bicarbonato de
sadio. Un sdlido se aisld por filtracién vy luego se
cromatogretfid eluyendo con mstanol al 0-40% en
diclorometzno proporcicnands un sélide blanco (110 mg).

SH {CDCLl,, 250MHz) 1,38-1,50 (2H, m), 1,65-2,00 ({(2H,
my, 2,10-2,22 ({1H, dt), 2,22-2,35 (iH, dt), Z,50-2,60
(1H, m}, 2,73-2,85 {1H, m), 2,80-3,10 (2H, m), 4,00 ({(2H,
sj, 4,G0-4,08 (1H, m), 4,35-4,40 (24, m), 4,45-4,60 (4H,
mj, &,82 {14, dy, 7,08 {14, s), 7,38 (1lH, d}, 7,55 {1H,
dy, 7,78 (1H, dd).

Este se separd utilizando hplc quiral preparativa en
los dos enantibémeros, El y E2, utilizandc una columna
Cniralpak AD-H de 5 um, eluyende <¢on 80:20:0,1-
CH,CN:CH,OH:Tsopropilamina. El enantiémero que se
desplazaba més répide [denominado E1) se convirtid en el
compuesto del titulo mediante el tratamiento con 1
eguivalente de &cido clorhidrico proporcionando un sélido
(5¢ mg:, >»98% e.e.

MS  (electropulverizacidén de iones +ve] m/z 459
(MH+) .

Ejemple 48 Hidrocloruro del Enantiémerc E2 de 1-({4-
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[(6,7-dihidro[l,4)dioxino[2,3-¢c]piridazin-3-
ilmetil)amino)-l-piperidinil}metil)-~-4-oxo-1,2-dihidro-4H-
pirrclo[3,2,1-ijlquinclin-9-carbonitrilo

O
e~ )
/\:>‘ ,LN/ o
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La base libre del compuesto del titulo se prepard
mediante hplc quiral preparativa del material racémico
{fel enantidomero que se desplazaba més despacic, véase
Ejemplo 47j. Este material se convirtid en el compuesto
del titulo con 1 equivalente de &cido clorhidrico
proporcicnando un sdélide (54 mgl, »98% e.e.

M5  [(electropulverizacién de iones +ve) m/z 459
(MH+} .

Ejemplec 49 Dihidroclorure de 1-(R/S)-[(4-{[{(35)-2,3-
dihidro([l,4}dioxino(2,3-blpiridin-3-ilmetil]amino}-1-
piperidinil)metil]-9-fluoro-1,2-dihidro-4H-pirrolo[3,2,1~

ijlquineclin-4-ona

Scohed

{a) 3-{1,4-Dioxa-B-azaspiroid.5jdec-8-11}-2-(R/S) -
[7-flucro-2-{metiloxi)-8-quinolinil]propancate de metilo
Una mezcla de 2-[7-flucro-2-{metiloxi}-B-

quinelinil]-2-propenoato de metile {10,553 g, 40 mmol),
1,4-dloxa-8-~azaspiro{4.5ldecano (6,28 g, 44  mol) v
1,1,3,3-tetrametilguanidina (2,4 wL) en dimetilformamida
{200 mi} se calentd bajo reflujo durante la noche. El

disclvente se evapord y el residuo se disolvid en acetato
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de etilo y agua. La fase acucsa se extrajo nuevamente con
acetato de etilo y las fracciones orgédnicas se secaren y
se evaporaron. La cromatografia scobre silice, eluyendo
con metancl al 0-10% /diclorometano proporcioné el
producte {11,41 g, 71%).

M5 {electropulverizacidn de icnes +ve] m/z 405
{MH+} .

() 3-(1,4-Dioxa-8-azaspiro{4.5)dec-8-11}-2~(R/S) -
[7-fluoro-z-imetiloxi}-B~-quinclinil)-l-propanol

A una disclucién de 2-{1,4-dioxa-8-azespirc(4.5]dec-
8-1i1)-2-{R/3)~[{7-fluoro-2- (metiloxi)-8-
guinolinil)propancato de metilo (10,85 g, 27 mmol) en THF
anhidro (130 mL) a -70'C se le agregd gota a gota una
disolucidn de hidruro de aluminio y litic (2M en THF, 1d
mL). La mezcla se agitd durante 5 h mientras se dejaba
calentar 'hasta -10°C. Se agregd agua (5,5 mL)
cuidadosamente, seguida de hidréxido de sodio (2M, 6,5
mL), éter (87 mL} y sulfatc de sodio. Después de agitar a
temoeratura ambiente, la mezcla se filtrd a través de
kieselguhr, se lavd con acetato de etilo, y el filtrado
se evapord para preporcionar el alechol bruto (11,25 g).

MS  {electropulverizacién de iones +ve}) wm/z 377
{MH+) .

{c) 1-(R/S}-~1i1,4-Dioxa-8-azaspiro[4.5)dec-8-~
ilmetil}-9-fluoro-1,2-dihidro-4H-pirrolo(3,2,1-
ijlguinolin-4-cona

ina muestra bruta de 3-11, 4-dioxa-8-
azaspirol4.21dec~8~11)-2-{R/S)y~-[7-fluoro-2- (metiloxi)-8-
gulnolinili-l-propanol (11,25 g) se agitd con anhidrido
metanosulfdnico (5,92 g, 34 mmol}) y di-isopropiletilamina
(11,4 mly, &7 mmol} en c¢lorcformo seco {130 mL) a 70°C
durante tres dias. La mezcla se lavd con bicarbonato de

sodic acuoso, ila fase acuosa se extrajo con

0
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diclorometano, y las fracciones crganicas se secaron y se
evaporaron para proporcionar un sélido marron (7,70 g}.

S (electropulverizacidn de iones +ve) mfz 345
(MH+) .

{di 9-Fluoro-1-(R/S)-[{4-oxo-1-piperidinil)metil] -
1,2-dihidre-4H-pirrolo(3,2,1-ijlquinolin~-4=-ona

Se calentd 1-(R/S)-(1,4-Dioxa-8-azaspirci4.5)dec-8-
ilmetil)~9~-flucrc-1,2-dihidro-4H-pirroloi{3,2Z,1-
ijiguinolin-4-ona (7,70 g , 22 mmeol) én acetona (600 mL)
y acido clerhidrico 5M (300 mi) durante la noche a 60°C.
La mezcla se Dpasificd cen bicarbonato de sodio v se
extrajo <on diclorometenc. Los extractos organicos se
secaron ¥ vaporaron. La cromatografia scbre silice,
eluyendo con metanol al 0-10%/dicleorometanoc, proporciond
tn so6lido amarillo (4,44g, &7%).

5

M5 (electropulverizacidén de iones +ve! m/z 301

{e] Compuesto del titule

9~Flucro-1-{R/S)-[{4-oxo-1-~piperidinil)metil}-1,2-
dihidro-4H4-pirrolof3,2,1-ijlguinolin-4-ona {0,109, 0,33
ol y [{35)-2,3-dinidroll,4)dioxino(2,3-bjpiridin-3-
ilmetillamina (para una preparacidn véase la publicacién
£P0559%283A1, Ejemplo 5) (0,055g, 0,33 mmol! se agitaron

en diclorometano seco y metanol (5 mL de cada uno} con

acido acético glaciael (10 gotas) y tamices moleculares 34
a temperatura ampiente durante 1h. e agregd
triacetoxiborohidruro de sodio (0,084g, 1,332 mmol} vy la

mezcla se agitd durante la noche. Se agregd bicarbonato
de sodio acucsc para basificar y se separarcon las fases.
La fase acuosa se extraio con metanol al
10%/diclorometanc y las fracciones orgdnicas se secaron y
se evaporaron. La cromatcgrafia sobre silice, eluyendo

con metanol al 0-20%/diclecrometanc proporciond la base
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libre del compuesto del titulo (0,12 g).

&H {CDCLs, 250 MHz) 1,40 (24, m), 1,86 (2H, m), 2,09
(1, t), 2,23 (14, ¢), 2,50 {2H, m), 2,78 {1H, mi, 2,85
{14, dd}, 2,%7 {2H, m), 3,00 {1H, m), 4,02 (lH, m), 4,05
(1H, ad), 4,30 (1H, dd}, 4,45 [3H, m}, 6,62 {14, d), 6,87
(24, m), 7,20 (lH, dd), 7,39 (1H, d&d), 7,67 (1H, d}, 7,82
(1B, dd).

M§ {elsctrogpulverizacidén de iones +ve] m/z 451
{MH+) .

La base libre se tratd con clorurc de hidrégenoc en
1,4-dioxanc (0,4M, 1,33 mL), se evapord y se secd bajo
vacio para proporcionar la sal de dihidrocloruro (0,12
g) .

Ejamplo 50 Dihidrocloruroc del enantidmero El de 1-
({4-((6,7-dihidro-5H-piranc[2,3-¢]piridazin-3-
ilmetil)amine] -l-piperidiniljmetil)-4-oxo-1,2~dihidro-4H-

pirrole[(3,2,1-ijlquinclin-9~carbonitrilo

N
b
n’ /-\\
7N\ N /\fﬁQT/\B
L
/ N~
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fa) Enantidémeros 1 v 2 de 1-[{i{4-Amino-1-
piperidinil)metil]-4-oxo-1,2~dihidro-4H-pirrelo(3,2,1-
ijlguinglin-S-carbeonitrilc

S5e separdé  1-[{4-amino-l-piperidinilimetil)-4-oxo-
1,

(AN

-dihidro-4H-pirrolo(3,2,1-ij]lguinolin-9-zarkonitrilo
racémico i2,1g} mediante cromatografia quirel en wuna
columna Chiralpak AD-H de 5Sum eluyendo c¢on 95:5:0,1
acetohitrilo;metanol:isoprogilaminag, proporcionando
enantidmerc E1 750 mg, >98% ee, luego enantidémero LE2, 760
ng, 98% ee.

(b} Cempuesto del witulo

Gy



30

153

Una disolucidén de enantidémero 1 de 1-[(4-amino-1-
piperidinilimetil)~d-oxc~-1,2-dihidro-4H-pirrole{3,2,1-
ijijquineclin-9-carbonitrilo (40 mg; 0,13 mmol} vy 6,7~
dihidro-5H-piranc(2, 3-clpiridazin-3-carbaldehido {26, Tmg,
0,187 mmol) en MeOH (Iml), cloroformo (1ml) con tamices
3h se calentd a €5°C bajo Ar durante 5h. Se enfrid y se
agregd triacetoxiborohidruro de sodio (55mg; 0,26 mmol} y
la mezcla se agitd a rt durante la noche. Luego la
reaccidn se filtré a través de kieselguhr, lavando con
1:1 MeOH/DCM. Los disolventes se evaporaron y el residuo
se dividié en NaHCO; saturado acuoso vy MeCH al 20% en
DCM. La fase acuosa se extraico dos veces mads con MeOH al
20% en DCM y luege los orgénicos coembinados se secaron v
se evaporaron. El residuc se sometid a cromatografia en
columna sobre gel de silice utilizando gradiente de DCM,
MeCH y amoniace acuoso para proporcionar la pase libre
del compuesto del titulo (39mg, 66%).

M5 (ES+) m/z 457 (MHY).

'H NMR {400MKz) &(CDCl3) 1,38-1,52 {(2H, m), 1,83-
1,99 {2H, m), 2,01-2,11 (2H, m), 2,11-2,21 {(1iH, m), 2,22~
2,32 (1lH, m}, 2,50~2,61 (2H, m), 2,72-2,92 (1H, m}, 2,85-
2,91 {2H, m}, 2,96 (1H, m}, 3,01-3,08 (1H, si, 3,92-4,07
(3H, m}, 4,24-4,07 (m, 3H), 4,51-4,61 (1H, m}, 6,81 (1H,
d, J¥, 7,30 (1H, s}, 7,50 (1H, d,}, 7,49 (1H, 4y, 7,73
(1H, d}.

Este material se <¢onvirtidé en el hidrocloruro
dizolviéndolo en DCM y agregando HCL 1M/éter dietilico
luego evaperando hasta sequedad.

Ejemplo 51 Dihidrocloruroc del Enantiémero El1 de 1-
({4-[(6,7-dihidro-5H-piranc[2,3-c]piridazin~3~
ilmotil)amino] -1-piperidinil}imetil)-9-fluorc-l-hidroxi-

1,2-dihidro-4H-pirreloe(3,2,1-ijlquinolin-4-cona
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Una disclucidn de enantidmero Ei1 de 1-[(4-amino-1-
piperidinilimetil]-9-fluoro~-1l-hidroxi-1,2-dihidro-4H-
pirrolo[3,2,l—ij]quinolin*4~cna (40 my; 0,13 mmol) y 6,7-
dihidre-54~piranoci2, 3-¢lpiridazin~-3~-carbaldehido {25, 7mg,
0,157 mmol) en MeOH (1lml), cloroformo (1lml) con tamices
3B se calentd a 65°C bajo Ar durante 5h. Se enfrid y se
agregd triacetoxiborohidruro de sodio (55mg; 0,26 mmol) vy
la mezcla se agitd a 1t durante la noche. Luego la
reaccidén se filtré a través de kieselguhr, lavando con
1:1 MeQH/DCM. Los disolventes se evaporaron y el residuo
se dividid en NaHCO3 saturado acuoso y MeOH al 20% en
DCH. La fase acuosa sSe extrajo dos veces mas con MeOH al
20% en DCH y luego los orgiénicos combinados se secaron y
se evaporaron. El residuc se sometidé a cromatografia en
columna schre gel de silice utilizando gradiente de DCHM,
MeCH y amoniace acuos¢ para proporcionar la base libre
del compuesto del titulo {22mg, 55%).

MS (ES+) m/z 466 (MHT) .

5 NMR (400MHz) &{CDCly) 1,41-1,91 (34, m}, 1,91-
2,062 {2H, m}, 2,02-2,11 {2H, m), 2,31-2,41 (1H, m), 2,51-

65 (2H, m:, 2,78-2,90 (3H, m), 2,9%2-3,05 {2H, m}, 3,56
{1H, d), 4,01 (2H, s), 4,34-4,49 (48, mj}, 6,63 (1H, d,
J}, 6,89%9-6,%3 (iH, m ), 7,28 (1H), 7,48-7,5 {(1H, m},
7,6% (1H, d J).

Este material se convirtid en el hidrocloruro

disolviéndeolo en DCM y agregando HCl 1M/éter dietilico
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luego evaporande hasta sequedad.

Ejemplo 52 Dihidrocloruro del Enantidémero El de 9-
Fluoro-1-[ (4-{[({6~0ox0~-6,7-dihidro-5HA-piridazino([3,4-
bl (l,4)tiazin-3~il)metil]amino}-1-piperidinil)metil]-1,2-
dihidro-4H-pirrolo[3,2,1-ijlquinolin-4-ona

N O
- /\ﬁj
N
e) N N*N/ S
F
N

Unae disolucidén de 1-[(4-amino-l-piperidinilimetill-
9-fluoro-1,2-dihidro-4H-pirrolo[3,2,1-ijjquinolin-4~-ona
{enantidomero ELl, 45 myg, 0,15 mumol) y 6-oxo-5,7-dihidro-~
SH-piridazinol{3,4-kb){l,41tiazin-3-carboxaldenido {para
una sintesis wvéase la publicacidén internacional WO
2003087098, Ejemple 312(d4):! {19 mg, 0,1 mmol} en
clorocformo/metanol {3 mi/3 ml) se agitdé durante & horas
luege se tratd con triacetoxiborohidrurc de sodio.
Después de 72 horas la mezcle se dividié en agua,
carbonate de sodio y metanol al 10% en cloroformo. La
fase acuosa se extrajo 3 veces més con metanol al 10% en
cleoreformo luego los extractes organicos combinados se
secaren {(sulfato de sodio) y se evaporaron. El residuc se
cromategrafiéd sobre gel de silice, eluyendo con un
gradiente de metanol al 0-15% en diclorometano
proporcionando la base libre del compuesto del titulo
como un sdlido.

5P [d-6 metanocl, 400 MH2) 2,02-2,15 (24, m), 2,55
(2H, ), 2,70 {1H, t), 2,85 (1lH, t}), 3,15 (24, t), 3,

MS {ES+) m/z 481 (MHT),

Este material se disclivibé en metanol/diciorometano y

se tratd con éacido clorhidrico 4M en dioxano. La



i

156
evaporacién provorciond el compuesio del titule como un
sOlido blanco gelatinocso (28 mg) .
Ejemplos 53 y 54 Hidrocloruro de los Enantidémeros El
y E2 de 1-({4-[(2,3-dihidro[l,4])dioxino{2,3-clpiridin-7-
ilmetil)amino]-l-piperidinilimetil)-1-hidroxi-4-oxo-1,2-

dihidro-4H-pirrolo[3,2,1-ij)Jquinolin-9-carbonitrilo

{a) 2-{71-Bromo-2-i{metiloxi)-8-guinolinilj-2-~
oxXiranc¢arbexilato de metilo

lina disoclucion de . 2-[7-bromo-2-{metilcoxi)=-8-
gquinelinil]-2-propenocato de metilo (4,83g, 15,2 mmol) en
bCcM (100 =mly se tratd con acido meta-c¢loroperbenzoico
(5,249} v se calentd a 45°C durante 21 horas. Se agregé 1
equivalente mas de é&cido mefta-cloroperbenzoico y se
continudé calentando durante 4 horas. BSe agregd 1
equivalente mas de acido meta-cloroperbenzoico y se
continud calentando durante 17 horas. Se agregaron agua y
DCM seguidos de sulfito de sodio y luego bicarbonato de
sodie. Las fases se separaron y la fase acuosa se extrajo
adicionalmente {tres veces; con metanol al 10% en DCM.
Los extractbos organicos se secaron y se ewvaporaron pata
proporcionar un aceite amarillo. Este se cromatografid
sobre gel de silice, eluyendo con un gradiente de acetato
de etilo al 0-100% en hekano proporcionande un sdlido
amarillc éélido (4,3qg, B4%).

MS [ES+) m/z 339 {MH').

ib) 9-Bromo-1l-hidroxi-4=-ox0-1,2~dihidro-4H-
pirrclici3,2,1-ijlquinolin-l-carboxilato de metilo

ina mezcla de 2-[7~bromo-2-(metiloxi}-8-guinolinill-

o
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Z-oxirancarbcxilato de metilo (4, 3g, 12,7 mmel),
perclorate de 1l1itio (4,D6g, 38 mmol, 32 eqguivalentes),
acetonitrile ({43 ml) y agua {43 ml) se agitd a 85°C
durante 17 heoras. Se agregd mas perclorato de litio (2
eguivalentes) y la mezcla se calentd a 85°C durante 7
heras. Se agregd més percloratc de litioc (2 eguivalentes)
y la mezcla se calentd a 85°C durante 17 horas. La mezcla
de reaccién se dejd enfriar nhasta temperatura ambiente y
5e tratd con metanol al 10% en DCM. La fase acuocsa se
extrajoe adicionalmente con DBCM y los extractos orgdnicos
combinados se secaron [(MgSC4) y se evaporaron para
proporcionar un sélido amarillo {4,2g). La cromatografia
sobre silice proporcioné un sélide amarillo palido

{3,079, 74

L)
!

o

MS {ES+) m/z 327 (ME*.
(

pirrolol3,2,1-ijlguinolin-i-iljmetil]-4-piperidinil} (2,3~

; {1-{(9~-bremo-l-hidroxi-4-oxo-1,2-dinidro-4H-

0

dihidre{l,4ldioxino[2, 3-cjpiridin-T-ilmetil)carbamato de
1,1, -dimetiletilo

Una disolucidn de 9-bromo-l-hidroxi-4-oxo-1,2-
dihidro~-4H-pirrclol3,2,1-ijlquinolin-i~carboxilato de
metilo (1,56g, 4,6 mnol}) en metanol (50 ml} se tratd a
0°C con borohidruro de sodic {528 mg, 13,9 mmol). Después
de 1 hora la mezcla se dejé calentar hasta temperatura
ambiente. Después de 1 hora a temperatura ambiente 1la
mezcla se calentd hasta 40°C durante 1 hora. La mezcla se
dejo enfriar hasta temperatura ambiente y se agregd mas
borohidruro de sodio {525 mg, 13,9 mmol}. La mezcla se
agitd a temperatura ambiente durante la noche, luego se
extinguid con c¢lorurc de amconio acuosn. La mezcla se
filtrd y el filtrado se secd sobre sulfatc de magnesio.
La mezcla se filtrd vy se evapord. Fl1  residuo se

cromatografid sobre gel de silice, eluyendo con un



n

10

25

30

158

gradiente de metanol al 10-30% en DCM proporcionando un
s6lido f{ca. 10g). Esta mezcla se suspendid en metancl al
108 en DBCHM {1080 ml) y se agitd durante le& ncche. La
filtracidn y evaporacidn proporciocnaron un sélido (4, 2qg)
consistente con una mezcla de 8-bromo-i-hidroxi-1i-
fhidroximet1l)-1,2-dihidro-4H-pirrolol3,2,1-ijlquinclin-

4-ona e inorgdnicos.

MS (ES+) m/z 297 {ME*').

Una porcidn de este material {gue se asume es 1,5
mmcl de S-bromo-l-hidroxi-i-{hidroximeril}-1,2-dihidro-
4¥-pirrolof3,2,1-ijJquinclin-4~ona) se suspendid en DCM
{17 ml), THF (17 ml) y OMF (1,7 ml) luego se tratd con
dibutilicxe}lestannato (19 mg, 0,07 mmol), clorurc de 4-
metilbencenosulfonilo (293 myg, 1,5 mnol}) y trietilamina
(0,3 ml, 2,3 mmcl) . Después de 41 horas se agregaron
clorcferme {23 ml), clorurc de 4-metilbencenosulfonilo
{95 mg} y dibutil(oxo)estannato {25 mg). Después de 2
horas la mezcla se evapord scbre silice y la mezcla se
sometid & cromatografia eluyendo corr un gradiente de
metancl al 0-10% en acetato de- etilo proporcicnando un
s6lido blance {350 mg). Este material fue ccnsistente con
una mezcla 2:1 de 4-metilbencenosulfonato de (9-bromo-1-
hidroxi-4-oxo-1,2-dihidro-4H-pirrolo(3,2,1-1jlqguinolin-1-
ilimetilc [MS (ES+) m/z 451 (MHT)] y S-bromo-1-
{¢lceremetil) ~1-hidroxi-1,2-dihidro-4H-pirroloe(3,2,1-
ijlguinolin-4-ona (MS {(ES+t} m/z 315 (MH*)].

Este material (350 mg, estimado 0,9 mmol) se tratd
con [2,3~dihidroll,4}dioxino[2,3-¢clpiridin-7-ilmetil)-4-
piperidinilcarbamato de 1,1,-dimetiletilo {para una
sintesis, véase . la publicacidn internacional o
2004038144 Ejemplo 8%(h)} {453 mg, 1,3 mmol), carbonato

de soaio {318 mg, 3 mmol} y etancl (10 ml) y se calentd a
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38°C durante 40 horas. La mezcla se evapord vy el residuo
se dividid en DCM y salmuera diluida. La fase crganica se
agrego en la parte superior de una columna de silice,
eluyendo cen un gradiente de metancl al 0-20% en DCM

proporcionando una espuma blanca (400 mg).

MS [ES+) m/z 629 {(MHY).

() {1-{i9-Cianc-l-hidroxi-d-oxo0-1,2-dihidro-4H-
pirrolo(3,2,1l-ij]quinolin-1-iillmetill-4-piperidinii} (2, 3-
dihidre{l,d4jdicxino|2, 3-clpiridin-7-ilmetil;carbamato de
1,1, -dimetiletilo

Una mezcla de {(1-1{9-bromo-1-hidroxi-4-oxo-1, 2-
dihidro-4H-pirrolo(3,2,1-ijlquinclin-1-ilimetil]-4-
piperidinil} {2,3-dihidro(l, §}dioxino{2,3-c]piridin-7-
ilmetil}carbamate de 1,1,-dimetiletilo (400 g, 0,64
mmol), c¢ianuro de cobre (I) (200 mg, 2,3 mmol) y DMF (6
ml}) se calentd a 130°C durante 16 horas luegce se evapord
hasta sequedad. ELl residuo se dividid en acetato de
etilo/salmuera/disolucidn acuosa concentrada de amoniaco.
El extracto orgdnico se secd y se evapord para
proporcionar una @espuemna marron. La cromatografia
eluyendo c¢on gradiente de metanol al 0-30% en OCM
preporcicnd el producte {220 mg, 60%).

MS {electropulverizacién de iones +ve) m/fz 574
(MH") .

{e) Compuestos del titulo

Una disolucién de {1l-[(9-ciano-l-hidroxi-4-oxo-1,2-
dihidrc-4H-pirrole(3,2,1-ijlguinolin~1l-il)metil)-4-
piperidinil} (2,3-dihidro(1l,4)dioxino(2,3~-cjpiridin-7-
ilmetil)carbamato de 1,1,-dimetiletile (220 mg, 0,38
mmol) en TFA/DCM (5 ml/5 ml) se agitd durante 45 minutos
luyege se  evaporo, tratdndecla azeotrépicamente  con
cloroforme, luege se secd in vacue. EL  residuc  se

diselvié en DMP/metancl (10 ml/10 ml) vy se tratd con MP-

Qv
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resina de carbonato (3g; 3 mmcl de carbonato por gramo, 9
inmol) . Después de 30 minutos la mezcla se filtrd y se
evapord propercicnando un aceite marrdn gue se sometid a
cromatografia, eluyendo con un gradiente de metanol al 0-
30% en DCM, gque proporciond la Dbase libre de los
compuestos del titulo como un aceite amarillo péalido (110
mg, 61%).

'H ONMR (250 MHz) B3(CDClz) 1,40-1,65 (2H, m), 1,90-
2,05 (2H, m}, 2,35-2,70 {3H, m), 2,85 {(1H, d}, 2,92-3,10
(ZH, m), 3,35 (iH, d)y, 3,80 {2H, s}, 4,25-4,35 (4H, m},
4,40-4,50 (28, m), 6,80-6,88 {2H, m), 7,45 (1H, dj}, 7,62
(1H, &), 7,78 (1H, d), 8,13 (1H, s).

MS (electropulverizacién de iones +ve) m/z 474
(MH) .

Una porcién de este material (90 wmg} rerimero se
purificd parcialmente mediante HPLC (18 preparativa
utilizando una columna semi-preparativa Cl3 de 1 pulgada,
eluvendo con un sistema de disclvente de formato de
amonio acuoso 50 mmolar pH 4,0 vy acetonitrilo. Luego el
racematc purc (>99%) se resolvid en sus des enantidmeros
medignte hplc guiral preparativa utilizando una columna
Chiralpak 12 de 5  um, eluyendo con 90:20:0,1-
CH3CN:CH30H: Isopropilamina, Rt 2,6 minutos para E1 y 3,3
minutcs wara E2, Ambos enantidmercs se convirtieron en
sus sales de monohidrocloruro del Enantidmero E1 (40 mg}
y Enantidmero £2 (39 ng).

Ejemple 55 Dihidrocleorure del Enantidmero E1 de 1l-
[(4-{[(7-cloro-3-ox0-3,4~dihidro-2H-pirido[3,2~
b][1,4)oxazin-6-il)metil)amino}-l-piperidinil)metil] -9~

fluoreo-1,2-dihidro-4H-pirrolo(3,2,1-1jlquinclin-4-ona

Wh
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A

Una disolucidon de 1-[{4-amino-l-piperidiniljmetil]-
9-flucre-1,2-dihidro-4H-pirrolce{3,2,i-ijjquinolin-4-cna
{Enantidémero El, 70 mg, 0,23 mmol) y 7T-cloro-3-oxo-3,4-

5 dihidre-Z2H-pirido[3,2-b][1,4}0oxazin~-6-carbaldehido (para
una sintesis véase la publicacidédn internacional WO
2006010040, Preparacién o&{h}) {49 mg, 0,23 mmol) en
cloroforme/merancl (3 ml/3 ml) se agitd durante 2 horas
luego se tratd con triacetoxiborxchidrurc de sodio (146

10 mg, 0,65 mmol). Después de 2 horas los disolventes se
eliminaron. El residuo se cromatografid sobre gel de
silice, eluyendc con un gradiente de metancl al 0-10% en
diclorometano proporcionando la sal de acetatoc de la base
libre del compuesto del titulo (105 my).

[5 *H NMR (400 MHz) &(CDCly) 1,55-1,70 (2H, m), 1,95-
2,05 (5H, my, 2,15 (14, t), 2,25 (iH#, t©), 2,55 {1lH, ©),
2,70 {iH¥, m), 2,80-2,9C {(2H, m}, 3,10 {1iH, m}, 4,00-4,05
{3H, m}, 4,45-4,50 (25, m), 4,65 (2H, s), 6,65 {2H, m),
5,85 {1H, &£}, 7,38 (1H, m), 7,68 {(1H, d}.

20 S {electropulverizacién de iones +ve! m/z 498

{MH") .

Este material se convirtid en la sal de
dihidrocicrurce del titulo.
Ejemplos 56 y 57 Hidrocloruro de los Enantidmeros E1

y E2 de 1-({4-[(2,3-dihidro[l,4)dioxino[2,3-c]piridin-7-

ilmetil)amino] -l-piperidinil)metil)-9- (metiloxi)-1,2~-

dihidro-4H-pirrolo[3,2,1-ijlquinclin-4-ona Y

Dihidrocloruro del Enantiémero El de 1-({4-[(2,3-
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dihidro[1l,4]dioxino[2,3-¢c]lpiridin-7-ilmetil)amino]-1- ‘58)5
piperidinil}metil)-9- (metiloxi)-1,2-dihidro-4H~-

pirrolo[3,2,1-ijlquinclin-4-ona

"N

{a} i-{{4-Amino-li-piperidinilimetil]-%-(metiloxi)-

1, 2-dihidrc-4H~-pirrolo(3,2,1-1ijjguinclin-4-ona
Una disolucién de dihidrocloruro de 1-[{4-amino-1-
piperidinilimetil]=-9-£fluore-1,2-dihidro-4H-pirroloe(3,2,1-
ijlquinelin-4-ona {1,74qg, 4,064mmol) en metanol {17mL) a
10 temperatura amblente bajo argén, se tratd con metdxido de
sodic al 25% en metanol (2,5 ml, 11,5macl). Luego la
reaccidn se calentd hasta 85°C durante 2 heoras, luego se
agregd una adicidén mas de metdxido de scdio al 25% en
metancl (Sml), la reaccidén se dejé a 865°C durante la
15 noche (16 horas). Se reguirid una adicidn mas de metdxido

de sodio al 25% en metancl (5ml) en la mafiana y la

e

eaccién se dejdé a 85°C durante la mayor parte del dia.

La mezcla de reaccidén se tratd con clcrurc de amonio

]

{saturados) nhasta que el pH alcanzd 8, momento en el que

a

20 el disclvente se eliminé bajo vacio. ELl residuo se
redisclvid en metanol al 16% en DCM y se agitd a
remperatura ambiente durante 1 hora con sulfato de sodio.
Lusge esta mezcla se filtré y el disolvente se eliminéd
para proporcionar un sélido amarillo (3,Blg}. Este se

purificé en una cclumna SCX de 10y eluyende con metanol
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luege amoniace 2M en metanol para proporcionar un s6lido
aceitoso amarillo (0,832, 57%).

MS (ES+) m/z 314 (MHT).

(b} Ccmpuesto del titulo

1-[{4-amino-1l-piperidinil}metil}-9~(metiloxi)-1,2-
dihidro-44-girrolo{3,2,1-ijjquinolin-4-ona (0,108g,
0, 345mmel) ¥ 2,3-dihidro(l,4)dioxino(2, 3~c]piridin-7-
carpbaldehido (véase la publicacidn intern&acional
WwQ20040588144, Ejemplo 2{c}) {0,057g, 0,345mmo0l)] se
disolvid en cloroformo {2,35ml) y metanocl (0,25ml) a
remperatura ambiente bajo argdn. Luego se agregd
triacetoxiberohidruro de sodio (0,219g, 1,02mmol) y la
reaccidén se dejé en agitacidn a temperatura ambiente
durarnite 1 hora. Después de esta, se purifiicd mediarnte
cromatogratia sobre gel de silice {20g} utilizando un
gradiente de metanol al 0-30% en diclorometanc para
proporcionar la sal de acetato de la base libre del
compuesto del titulo como un aceite transparente (0,175qg,
100%) .

MS (ES+) m/z 463 (MH').

'H NMR (250MHz) &(MeOD! 1,55-1,97 (2H, mj, 2,00 (3H,
sy, 2,08-2,38 (44, m), 2,49 {1H, t), 2,90-2,30 (5H, m},
3,94 (24, =), 4,19 {2H,s), 4,30-4,38 (6K, m), 6,43 (1H,
4y, 6,98 (lH, d}, 7,03 {(1H, s), 7,52 (1R, 4), 7,81 (1iH,
d), 9,11 {1H, s).

Une porcién de este material (60 mg} se purificd en
primer lugacr en wuna columpa Chiralpak AD-H de 5 um
eluyendo con 80:20:0,1 CH3CN:CH3O0H:Isopropilamina luego
finalemtne en una columna Chiralpak AS-H de I um eluyendo
con progorcionando 90:10:0,1 CH3CN:CH30H:Iscpropilamine
proporcicnando la base libre del enantiémero El

{aproximadamente 10 mg} (Rt 4,8 minutos, 100% ee, 89,5 de
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pureza quimica) luego la base libre del enanticmero E2
{aproximadamente 10 mg, Rt 6,9 minutcs, 100% ee, 98,5% de
purezaj .

Cada enantidmero se convirtid separadamente en la
correspondiente sal de hidroclorurao, disolviendo la base
libre en metanol y se agregd la cantidad apropiada de HC1
6N. La reaccidn se agité durante aproximadamente 1 hora v
¢l metanol se elimind para dejar las sales de mono HCl
reslbantes. El enantidmero E) también se convirtid en la
sal de aihidroccloruro.

Ejemplo 58 Dihidrocloruro del enantidémero 1 de 1-
({4-{(6,7-dihidro{l,4)dioxinoc[(2,3-¢clpiridazin-3-
ilmetil)amino] -l-piperidinil}metil)-9- (metiloxi)-1,2-

dihidro-4H-pirrolo[3,2,1-ij]lquinolin-4-ona
S

N
N, =

Una disolucidn de Enantidmero El1 de 1-{(4-amino-1l-
piperidinilimetil]-8-£flucro-1,2-dihidro-4H-pirrolo(3,2,1-
ijlguinolin-d4-ona {0,301lg, 1,0mmol) en metanel (3ml) a
temperatura ambiente bajo argdén, se tratd con 25%
metéxido de sodio en metancl (0,432ml, 2,0mmol). Luego 1la
reaccidn se calentd hasta 85°C durante 2 hcoras, momento
en el gue una adicidén mé&s de metéxido de soedio en metanol
{0,432ml} se agreqgd y la reaccién se dejd a 83°C durante
la noche {16 hores). Nuevamente, se reguirié una adicién

mas de metdxido de sodie al 25% en metanol (1,73ml) vy la
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reaccién se dejé a 65°C durante un par de horas. La
reaccion se enfrid hasta temperatura ambiente. Luego se
agregd clorurxo de amonio {saturado) hasta que el pH fue
de 8, 1luego el disolvente se eliminé bajo wvacio. E1
residuo se redisolvid en MeCH al 10% en DCM y se agitd a
temperatura ambiente durante 1 hcra, momento en el que se
agregé sulfato de sodio. Luego esta mezcla se £iltrd y el
disolvente se elimind para proporcionar un sélido
amarillic {Z2,49g}. Este se purificd en una ceclumna SCX de
10y eluyendo con metanol luego amoniaco 2M en metanol
para proporcionar un sélido aceitoso (0,693}.

Este material fue consistente con una mezcla de 1-
((d-amino~l-piperidinil)metil]-9-(metiloxi)-1,2-dihidro-
4E-pirroloi{ld,2,1-ijlquinclin-4-cna y material inorgénico.

MS (BS+) m/z 314 (Mut).

Una porcidén de este material ({108 =gy y  6,7-
dihidro[l,4]dioxino([2,3-c)piridazin-3~-carbaldehide
(0,057¢g, 0,345mmol) se disclvidé en cloroforme (2,85ml) vy
metanol {3,25ml) a ‘temperatura ambiente bajo argén.
luege se agregd triacetoxiborohidrurc de sodio {0,219g,
1,03 mmcl) y la reaccidén se dejd en agitacidn a
temperatura ambiente durante 16 horas. Luego la reaccion
se diluyé con 5ml de bpicarbonato de sodie (saturado), v
la fase acuosa luego se separd 1% se extrajo
adicicnalmente con metanol al 10% en DCM {3 x 5Sml}. Se
combinazen los  orgénicos, se secaron {Na;S0.), se
tiltraron ¥ el disclvente se elimind propcrcionando un
sélidoe amarillo {0,120g). Este luego se purificd mediante
cromategraftia scbre gel de silice (20¢) utilizando un
gradlente de metanol al 0-30% en diclorometano para
proporcicnar la base libre del compuesto del titulc como
up aceite transecarente (54 mg) .

4 NMR (250MHz) 5{MeOD) 1,46-1,58 (2H, m}, 1,82-2,26
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(5, m), 2,42 (18, t©), 2,4%-2,62 (lH, m), 2,80 (iH, br
dy, 2,9% {1H, dd), 3,192 (1H, br d), 3,93 (34, s), 3,97
(14, s}, 4,28-4,38 (2H, m), 4,39-4,47(2H, m;, 4,51-4,62
{2H, m), 6,42 (14, d), 6,96(1H, d), 7,24 {14, s}, 7,50
(iH, 43, 7,79 {1H, d).

MS [ES+) m/z 464 (MH).

Este material se convirtid en la sal de
dihidroclorurao tratando una disolucién en metancl (1lml)
con un exceso de acido clorhidrico 1M en inetanol {0, 1lml)
seguldo de evapcracidén hasta sequedad.

Ejemplo 59 Dihidrocloruro del Diasteredémero D1 de 9-
Fluoro-1-{[4-({[{7R/S)-7-(hidroximatil)-6,7-
dihidro[l,4]dioxino([2,3~¢])piridazin-3~il]lmetil}amino)}~-1-

piperidinillmetil}-1,2-dihidro~-4H-pirreloe(3,2,1-
0
N/ 0’ O
F N—N

(a) 3,6-Diclcocro-4-({[{4R/S$)-2,2~-dimetil~-1, 3-

ijlquinolin-4-ona

dioxolan-4-illmetil)oxi}piridazina
({6R/3Y-2,2-Dimetil-1, 3-diocxolan-4-iljmetanol

{3,3ml} en THF se enfrid en hielo y se agregd hidruro de
sodic (1,29, dispersién al 60% en aceite)} 10°C pcr debajo
de la temperatura 1interna. Después de 15 minutos se
agregd 2,4,6-tricloropiridazina (3g, 27,2mmocl}; y 1la
mezcla se agitd durante la noche. 3e agregd hielo/agua y
la mezcla se evapord. El residuo se diluydé con agua y se
extrajo cen DCM. Los extractos se secaron y Se evaporaron
gara propcrcicnar el producto(4,78g, rendimiento del
83%) .

M3 {(ES+) m/z 280 (MET}.
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(bi {2R/S}-3-{{3,6-Dicloro-4-piridazinilioxij-1,2-
propancdiol

Una disclucién de 3,6-dicloro-4-{{ [ (4R/S)-2,2-
dimetil-1, 3~-dicxolan-4-iljmetil}oxi)piridazina (d,78g
17,2mmol} en metancl (100ml) y cleruro de hidrégenc 4M en
dioxano {100ml) se agitd durante 3h. Lz mezcla de
reacclidn se evapord y sSe tratd azeotrdHpicamente con
tolueno. El residuo se disolvid en 10% metanol en
DMC (100ml} al residuo y se tratd con MP-carbonato (50g}).
Se agregd mas MP-carbonato {509 y 2Z5¢g) después de 2h vy
agitacién durante la noche. Después de 2h més la mezcla
se filtré y se evapord. La cromatografia scbre gel de
silice eluyendo con metancl  al 10-20% en DCM proporcicnd
el producto (1,8%g, 46%).

M& (ES+} m/z 240 (MH").

{c) {{7R/S)~3-Cloro-6,7~dihidro(l,4]dioxino[2, 3-
¢ipiridazin=7-1i1 )metancl

(2R/81~3-1(3,%-Diclcro-¢-piridazinil)oxi]-1,2-
propanodicl {1,8%g) se volvidé azeordpico con dioxano
{20ml), 1luego se disclvidé en dioxano y se agitd con
hidrurc de litio durante 4 dias a 104°%, ia mezcla se
extinguidé con y se acidificd hasta pH 7-8 con écido
clorhidrico 2M luege se evapord. El residuo se extrajo
con c¢loroformo y los extractos se secaron y  se
evaporarcen. La cromatografia sobre gel de silice eluyendo
con metancl al 1-3% en DCM proporciond el producto
(147mgj .

MS (ES+) m/z 203 (MH').

id} [({7TR/S)-3-Etenil-6,7-dihidro|l,4]dioxinol[2, 3-
clpiridazin-7-iljmetancl

[{(7R/3})~3-cloro-6, 7-dihidro[l,4]1dioxinc[2, 3-
¢)piridazin-7-il]lmetanocl (147mg, 0, 72immel) en 1,2-

dimetoxietano se desgasificd con una corriente de argdn.
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Se agregaron tetraguis{trifenilfosfina)paladic(0} (18mg},
trietenilboroxin.piridina (110mg) carbonato de potasio
(100mg? vy &gua (1,5ml} v la mez¢la se calentd a 100°C
durante la ncche. La mezcla se evapord y la cromatocgrafia
sobre gel de silice eluyendo c¢on acetate de etilo
proporciond el compuesto del titulo (9%4mg, rendimiento
del 67%).

M5 {ES+] m/z 195 (MH'}.

(e) {TR/S)~7-(Hidroximetil)-6, 7-
dihidro[l,4)dioxino{2,3~clpiridazin-3-carbaldehido

([{TR/S)-3-Etenil-6,7-dinhidro(l, 4jdioxino(2, 3-
¢lpiridazin-7-illmetanol (94mg) en dioxzano (4,4ml) y agua
(0,85ml) se agitd con tetrdxido de osmic acucso 4M
(0,43ml) y peryodato de sodico (238mg) durante 7h. La
mezcla se evapord y diluyd con metanol, acetato de etilo
y DCM. 3e acgreqd silice y la mezcla se evapord y. se
crcmatografid sobre silice eluyendo con metancl al 0-40%
en acetato de etilo para proporcionar el producto (19my,
rendimiente del 20%).

MS {ES+) m/z 197 (ME"}.

(£} Compuesto del Titulo

{TR/8)1-T7-(hidroximetil)-6,7-dihidrol[l,didioxino(2, 3~
clpiridazin-3-carbaldehido {19ng, 0, 297mmol) Y
enantidmero El de 1-[(4-amino-l-piperidinilimetil]-2-
flucro-1,2-dihidro~4A4-pirrecioe(3,2,1-ijlgquinolin-4-ona
{35mg, ©,116mmol) en metanol (0,5ml) y clercformo (3ml)
se agitd con tamices 3A durante 24h. Se agregéd
triacetockiborohidruro de sodio (62mg) v la mezcla se
agitd durante 72h con la adicién de mas
triacetoxiboronhidruro de sodio después de 8h. Se agregd
carbonate de sodio saturado (5 gotas) seguldo de silice.
Luegc la mezcla se evapcré y se cromatografié sobre

silice eluyendo con metanol al 0-20% en diclcrometano

X\
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para proporcicnar la base libre del compuesto del titulo.

14 NMR (400 MHz, CDCljy + CD:OD) 87,82 {1H, s}, 7,51
{14, m), 7,21 {1H, m), 6,87 (1H, £}, 6,63 (in, di, 4,60-
4,40 (3H, m), 4,29 (lH, m}, 4,73 (3H, m), 3,92 (2H, m},
3,36 (i, m}, 3,13 (1H, m), 2,%}Y {(2H, m}, 2,70 {(1iH, m),
2,58 {1H, t), 2,27 (1H, t), 2,14 (1H, t) 1,56 {2H, m).

La base libre se disolvid en metancl y DCM, se
agregd clcrzure de hidrdgeno 4K en dioxano (0,4ml} y el
precipitads se triturd ccon éter y se secd para
proporcionar el compuesto del titulo (32mg)

LC/MS (electropulverizacién de iones +ve): m/z 482
(MH"Y .

Ejemplo 60 Hidrocloruro del Enantidémero E1 de 1-({4-
[ (5,6-dihidrofuro(2,3-¢c]piridazin-3-ilmetil)amino)-1-

piperidinil)metil)~9-fluoro-1,2~dihidro~4H-pirrolo(3,2,1~

N. =
O~ _N F N~ O

ijlquinoclin-4-ona

} Acido (2, 6~dioxo-1,2,3,6-tetrahidro-4-

1

!
piridazinil)acético

Una mezcla de &cido {2,5-dioxo-2,5~-dihidro-3-
furanil)acético (2g) y sulfato de hidracina {(7,2g) en
agua se calentd a reflujo durante 4 horas luego se dejo
enfriar hasta femperatura amblente., El precipitado se
filtrd, lavéndelo con agua y luego acetona. El secsdo in
vacuo proporciond un sélido blanco (8,04q, 82%).

MS (ES+) m/z 171 {(MH").

(b (3,6-Dioxo-1,2,3,6-tetrahidro-4-

piridazinil)acetato de metilc
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Una mezcla de acide {3,6-dioxo-1,2,23,6-tetrahidro-4-
piridazinil)acético, (5,0g), metancl (75 mwl) y acido
clorhidrico 4M en dioxanc {20 ml) se agitd durante la
noche. La evaporacidn proporcicnd un sdélido blanco.

M3 {ES+) m/z 185 (MH").

(c) 4-({2-Hidroxietil)-1,2-dihidro-3, 6-piridazindiona

Una suspensidn de (3,6-dioxo-1,2,3,6-tetrahidro-4-
piridazinillacetato de metilo ({11,1g, €¢0,3 mmol; en THF
(2 litros; se sometid a ultrasconidos para proporcionar
una fina dispersidén. La mezcla se enfrid hasta -15°C y se
tratd gota a gota con una disclucidn de hidruro de litic
v aluminioc en THF (1M; 90 ml, 90 mmoles). La mezcla se
agitd a 0°C durante 2 horas. Se agregd hidroéoxido de sodio
{(2¢4; 15 ml, 30 mmol}, luego la mezcla se acidificd con
acido clorhidrice 54 hasta un pH aproximade de 4-5. E1
scbrenadante se decantd y elimind. El residuo aceitoso se
extrajo con agua/metancl {500 ml/ 1 litro). Este extracto
se decantd de residuo restante, se tratd con silice y se
evapord. El residuo de silice se agregd a la parre
sugerior de una columna, eluvende con metanol al 10-30%
en DCM proporcionando un aceite amarillic palide (2, 7g}).

M3 {ES+) m/z 157 {MH"}.

(d} 5,6-Dihidrofuro{2,3-c)lpiridazin-3{2H} -ona

Una mezcla de 4-{2-hidroxietil}-1,2-dinhidro-3, 6~
piridazindicna {(2,7g) en THF (200 ml) se tratd con
trifenilfosfina (6,6g) y (E}-1,2-diazendicarboxilato de
bis({l-metiletilo) (5,0 ml} se calentd hasta 40°C. Después
de 3 hcras la mezcla se evapord y se cromatograiid sobre
silice gue se agregd a la parte superior de una columna.
La cromatagrafia eluyendo con metanol al 0-10% metanol en
DCM proporcicnd el producto dimpuro (420 mg) que fue
purificade adicionalmente mediante cromatografia de

manera similar proporcionando el producto (390 mgl.

U
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MS (ES+) m/z 139 (MH").

{e} Trifluorometanosulfonato de 5, 6-dihidrofuroc(2, 3-
clpiridazin~3-ilo

Una disolucién de 5,6-dihidrofuro(2,3-¢lpiridazin-
3(2Hj-ona (780 mg) en DMF {15 ml) se tratd con hidruro de
scedio (435 wmwg) luege después de 2 heras cen  N-
feniltrifluorometanosulfonimida (3,62g). Después de 2
horas la mezcla se diluyd con acetato de etilo y se lavd
con disolucidn acuosa saturada de bicarbonate de sodic.
La fase acuosa se extrajo adicionalmente {dos veces) con
acetatce de ekilo y los extractos orgénicos combinados se
secaron y se evaporaron proporcionando el producto{937
mg; .

MS {ES+) m/z 271 (MHY).

{f} 3-Ztenil-5,6-dihidrofuro[2,3-cipiridazina

Una disolucidn de trifluorometanosulfonato de 5,6-
dihidrofuro(2,3-c]piridazin-3-ilc (500 mg, 1,85 mmol} en
dimetoxietanc (20 ml} se desgasificéd, luego se tratd con
tetraguis(trifenilfosfina)palaedio (0} (115 mg), carbonato
de potasic (257 mg), compleijc 2,4,6-
trivinilciclotriboroxane wiridina (416 mg) y agua (3,6
ml}). La mezcla se agitdé a 80°C durante 2 horas luego se
dividi¢ en DCM y diseclucidn acuosa satrurada de
bicarbonato de sodio. La fase acuosa se extraic con 10%
metanol en DCM luego los extractos orgénicos combinades
se secaron y se evaporaron. El residuo se cromatografid
eluyendc con acetato de etilo proporcionande un sdélido
plance {1311 mg, 36%).

M8 {ES+) m/z 148 {MH";.

(g} 5,6-Dinidrofuro(2,3-clpiridazin-3-carbaldehido

Una mezcla de J-etenil-5, 6-dihidrofuroiz, 3-
cjpiridazina (1310 mg, 0,74 mmol), tetrédxido de osmio ail

4% en agua (0,66 ml}, peryodate de sodio (367 mg},

1




wh

172

dioxano (6,6 ml} y agua {1,3 ml) se agité durante 3
horas. La mezcla se evapord y el residuc se traté con
cloroformo y se agregd a la parte superior de una
¢clumna. La elucidn con acetato de etilo proporciond el
producto {23 mg;).

MS (ES+) m/z 151 (MH7).

{h} Compuesto del Titulo

Una disclucidén de Enantidmero El de 1-{{4-amino-1-
piperidinil)imetilj-9-fluoro-1i,Z-dihidro-4H-pirrolo(3,2,1-
ijjquinolin-4-ona {52mg, 0,173 mmel ) 14 5,6-
dihidrofuro(2, 2-c]piridazin-3-carbaldehido (23 mg, 0,153
mmol) en DCM/metanol (3 ml/9,5 ml) se agitd durante 1a
noche luego se tratd con triacetoxiborchidruro de sodio
(87 mg . Después de 8 horas se agregd mas
triacetoxiberchidruro de sodio {97 mg) y la mezcla se
agité¢ durante la noche. La mezcla se dividid entre
disolucién saturada acuosa de bicarbonato de sodio vy
metanol al 10% en DCM. El extracto se secd y se evapord
luego el residuo se cromatografid eluyende con metanol al
0-20% en DCM proporcionando la base libre del compuesto
del titulo (34 ng).

OH {CDCl;, 250MHz) 1,35-1,55 (24, m), 1,80-2,10 (4H,
m) 2,20 {1H, ), 2,40-2,65(2H, m}, 2,75-2,30 (2H, m),
2,98-3,08 {1H, m), 3,32 {2H, t), 3,95-4,05 {3H, m), 4,40-
4,55 (2H, my, 4,70 (2%, t), 6,€é5 (1H, d), €,85 (iH, t),
7,35-7,42 (1lH, m}, 7,48 {(1H, s), 7,78 (1H, 4.

MS (ES+) m/z 436 (MH').

La base libre se disolvid en metanol (2 ml) y se
tratd con Acido clorhidrico 0,1 ¥ (0,8 ml) luego se
gvapord. El residuo se disolvid en metanol y se agregé a
érer. El sdlido resultante se aisld por centrifugacién y
se secd in vacuo (26 mg).

Ejemplo 61 Hidroclorurec del Enantidémero El de 1-({4-
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[(5,6-dihidrofuro[2,3-¢]piridazin-3~ilmetil)amino}l-1-
piperidinil}metil)-9-fluoro-1-hidroxi-1,2-dihidro-4H-

pirrolof{3,2,1-ijigquinoclin-4-cna

Una disolucién de enantidmero El de l-[i4-amino-1-
piperidinilimetil]-9%-fluorc-1-hidroxi-1,2-dihidro-4H-
pirrolof(3,2,1-ijlquinolin-4-ona (48  mg, !} y 9,6-
dihidrofuro{2,3-cipiridazin~3-carbaldehide (20 mg, 0,133
mmol) en DCM/metanol (3 ml/0,5 ml) se agité durante la
noche luegce se tratd con triacetoxiborchidrurc de sodio
{85 mg). Cespués de 7 horas se agregé una porcién
adicional de triacetoxiberchidruro de scdioc (85 mng).
Después de 17 horas la mezcla se dividid en disolucién
acuosa saturxada de bicarbeonatc de scodic y metanol al 10%
en DCM. El extracto se secd y se evapord, luego el
residuoc se cromatografié eluyendo con metanel al 0-20% en
DCM proporciconando la base libre del compuesto del titulo
{8 mg} .

5H i{cCCls, 250MHz) 1,40-1,65 (2H, m), 1,%0-2,70 (54,
m) 2,80 (1H, dr, 2,80-3,05 (29, m), 3,30-3,40
4,05 (2H, s}, 4,30-4,45 (2H, m}), 4,70 (25, t}, 6,62 (1H,
d), 6,90 (1H, ), 7,45 {i¥, s), 7,50 (1H, w}, 7,70 (1H,
d) .

{37, m),

MS {ES+) m/fz 452 (MH').

Este material se convirtié en el compuesto del
titulo tratando una disolucidn metandblica de é&cido
clorhidrico y evaporande, seguido de disolver el residuo
en metanol al 20% en DCM luego precipitar con éter vy

aislar por centrifugacisdsn, proporcionando un sbdlido
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blanco (4,5 mg}.

Ejemplo 62 Fumarate de (1R/S)-1-[{(4-{[(75)-6,7~
dihidro{l,4}dioxinc{[2,3-¢c]piridazin-7-ilmetillamino}-1-
piperidinil)metil]-9-fluoro-1,2-dihidro-4H-pirrolo[3,2,1-

ijlquinclin-4-ona

., N
O 07
.
F O

{a) 3,6-Dicloro-4-{[128)~-2-
oxiranilmetilloxilpiridazina

Una disclucidn de (2R)-2-oxiranilmetanol (400 my) en
THE (50 ml] se enfridé en un bafio de hielo y se tratd con
hidruro de sodio (dispersidn al 60%, 230 mg}. Después de
que la adiciédn se completd, se agregd 3,4,6-
tricloropiridazina (1,0g} en porciones y la mezcla se
agité a temeceratura ambiente durante la noche. El
disolvente se elimind por evaporacidn y el residuo se
divididé en DCM y agua. La fase acuosa se extrajo
adicionalmente dos veces mas con DCM, luego los residuos
combinadc se secaron y se avapord proporcionando el
preducto (1, 1g).

MS {electropulverizacién de iones +ve) m/z 221
(MHA+) .

(b) {28}-1-Rzido-3-[(3,6-dicloro-4-piridazinil)oxi]-
2-propanol

Una mezcla de 3,6-dicloro-4-{[(25)-2-
oxiranilmetilleoxijpiridazina (1,1g} y azida de sodic {800
mgj en dicxanc/agua (25 mi/S ml) se calentd a reflujo
durante 7 horas luego se concentrd, gse diluyd con acetato
de etila, sgse lavéd con salmuera, se secd y se evapord. El

t
residuo =2 cromateografid eluyendo <con hexano luego
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metanol &l 5% en DCM propercionando el producto (400 mg). \S%Eb

MS

1

lectropulverizacién de iones +ve} m/z 264
(MH+) .
(

dihidro[l,4)dioxino[2,3~-¢c]jpiridazine

9]

3 {(75)1=T7~-{pzidometil}-3-cloro-56, 7-

Una mezcla de {25}-1-azido-3-[(3,¢6é~-dicloro-4~
piridazinil}oxi)-Z2-propanol (400 mg) e hidruro de
litio (200 mg} en dioxano (50 ml; se calentd bajo reflujo
a lo largo del fin de semana. La mezcla se tratd con
hielo luege se llevdo a un pH aproximado de 7,5 con &cido
clorhidrice 31 luego se concentrd hasta un volumen bajo.
La mezcla se divididé en agua y OCM. La fase acuosa se
extrajo tres veces mé&s con DCM y los extractos combinados
se secaron y se evaporaron. la cromatografia eluvendo con
metanol &l 0-10% en DCM proporciond el producto{250 mg).

M§ felectropulverizacidén de iones +ve) w/z 228
(MH+)

(d) Hidrocloruro de [{75)-6,T-
dihidro|l,d4]dioxino([2,3-clpiridazin-7-ilmetil]amina

Una disolucidn de (78)-7-(azidometil)-3-cleoro-6,7-
dihiaro(l, 4}dioxino{2,3-c]piridazina (250 mg}; en etancl
(15 ml} se hidrogend scbre paladio al 10% sobre carbon
(120 mg; durante 18 horas. La mezcla se £iltrd y se
evapord proporcionando el producto (220 mg}.

{e) Compuesto del titulo

Una mezcla de hidrecloruro de [t78y-6,7-
dihidro(l,4]dioxino[2,3~c¢clpiridazin-7-ilmetillamina (220
mg), (18/8)-9-fluoro-1-{{d4-cxc-1l-piperidinilimetili-1,2-
dihidro-4H-pirrolo{2,2,1-1ijlguinolin-d-cna {330 mg) ,
acetato de scdio (540 mg), &4cido acético (30 gotas) vy
ramices moleculares 3R en metanol/DCM (1% ml/l5 ml) se
agitd durante 2 horas, luego se traté con

cianoborchidruro de sodie {280 mg) y se agité durante la
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noche. La mezcla se basificd v se extrajo con metancl al
10% en DCM seguido de secado v evaporacidn. El residuo se
cromatograiié  eluyendo con  metanol al  0-50% /DCM
propercionando la base libre del compuesto del titulo ({23
mgj .

&H {CDC13, 400MHz), 1,35-1,45 (2H, m}, 1,85-1,85
{24, m), 2,10-2,30 (2H, m), 2,45-2,55 {2H, m), 2,75-2,80
{1, m), 2,88 {1H, 4dd), 2,95-3,05 (34, m}, 4,00-4,08 (1lH,
m), 4,2¢-4,55 (5H, m), 6,65 (1H, d), 6,90 (1H, T}, 6,95
{11, dj, 7,43 (1H, m), 7,70 {iH, d), 8,68 (1lH, d).

i

MS {electropulverizacién de iones +ve) m/z 452
{MH+) .

Este material (29 mg) se disolvid en metanol/DCM y
se tratd con una disolucién de Acide fumarico en metanol
seguicda de éter. El precipitado resultante se aisld por
centrifugacidn y luego se secd in vacuo {13 mg}.

Actividad Bioldgica

An&lisis de actividad antimicrobiana:

La actividad antimicroblana en c¢élulas enteras se
determiné mediante micrcdilucidén de caldo utilizando el
procedimiento recomendado por Clinical and Laboratory
Standards Institute (CL5I), Documento M7-A7, "Methods for
Dilution Susceptibility Tests for Bacteria that Grow
Aerobically”. Los compuestcs se ensayarcn en diluciones
dobles seriadas en un intervalo desde 0,916 hasta 16
mcyg/mi.

Los compuestos se evaluaron conbtra un panel de
organismos Gram positives, incluyendo Stephilococcus
aureus, Streptococcus phneumcniae, Streptococcus pyogenes,
fnterococsus faecalis v Enterococcus faescium,

Ademas, se evaluaron compuestos contra un panel de
cepas Gram negativas incluyende Haemophilus influenzae,

Moraxella catarrhalis, Escherichia coli, Pseudomonas
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aeruginosa, FProteus mirabilis, Legionella pneumophila,
Chlamydia pneumoniae, Enterobacter cloacae, Entercbacter
asrogeneas, Klebsiella pneuvmoniae y Stenotrophomonas
maltophilia.

Se determind 1la concentracidén minima inhibidora
{MIC) come la concentracidn méds baja de compuestc que
inhibia el crecimiento visible. Se utilizé un lector de
espeio para ayudar a determinar el punto final de la MIC.

Cada uno de los Ejemples 1-61, segun se identifican
en le& presente solicltud, gue se ensayaron en al mencs
una forma ejemplificada de sal, tuvieron una MIC de
S2ug/ml contra una cepa de al menos uno de los organismos
enumerados anteriormente. El Ejemplo 62 tuvo una MIC de
f4ug/ml contra una cepa de al menos uno de los organismos

enumerades anterjiormente.




178

REIVINDICACIONES zgz 1

1. Un compuesto de férmula (I; o una de sus sales

y/o unoc de sus solvatos farmacéuticamente aceptables:

A—NR? —UR°®

(1)

rla y RIP se seleccionan independientemente de
hidroégeno; haldégeno; ciano; alquilc (Cqp-g); alquil{(Cq-
gltio; trifluorometilo; trifluorometoxi; carboxi; hydroxi
opcionalmente sustituido con alquilo {Cj-g) © alcoxi (Ci-

10 g} substituido alguilo (Cj-g); alcoxi (Cj-g} substituido
alguile {Cy-g}; hidroxialquile (Cy.g); un grupo amino
opcionalmente N-sustituide con uno o dos grupos alquilo
(Ci1-6), formilo, alquil (Ci-g} carbonilo ¢ alguil (Cqi-g}
sulffonilo; o aminocarbonilc en donde el grupc amino esta

15 opcionalmente sustituido por alguileo (Cl-4};
RZ es hidrogeno o alquilo {Ci-q), © Junto con RO
forma Y segun se define a continuvacién;

A es un grupsc {ia) o {(ik):

3
R
(74( R
AN~ \
~
(ia) or (ib) (1)
20 en el aue: R3 es seguin se define para rla o rib ¢ es

]

oo ¥y n es 1 o 2:
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o A es un grupo (ii)
R?
XL CH,—
wi ‘ﬁ; 2
WA W

wl, w¢ v w3 scn CRrYRS

(1i)

o W¢ y W3 son CR4R8 % wl representa un enlace entre
W3 y N.

X es 0, Cr4RE, o ngrS6;

un R% es seguin se define para Rl2 y RI® v 1os
restantes vy R8  son hidrégeno o© un R4 Y R8 son
cenjuntamente oxo y los restantes son hidrdgeno;

R® es hidroégeno o alguilo (Ci-g); o junto con R2
forma Y;

R7 es hidrégeno; haldgeno; hidroxi opcicnalmente
sustituide con alquilo (Ci-g); o alquilo (Cj-g);

Y es CR4RBCHo: CHHCRIRB; (C=03; Cr4RS; CRIRBiC=0); o
(C=0) CRARSY;

o cuando X es CR4R8, R y R7 representan juntos un
enlace;

U se selecciona de CO, y CHy; vy
R es un sistema de anillo biciclico, carbociclice o
heterociclice cpcicnaimente sustituida (B):
XZ
\\\xh/ \\Xj/—\\\
(‘rm |, ®
5 2
Y' ,K/Y (B)

gque contiene hasta cuatro heterocdtomos en cada
anillo en el que

al menos uno de los anillos {a) v (b} es aromiatico;

¥l es C o N cuande forma parte de un anillo
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aromatico, o CR14 cuando forma parte de un enillo nc

aromiatico;

X2 es N, NRL3, 0, $(0),, €O o CR!4 cuando es parte
de un anillo aromatico © no aromatico, o puede ser ademas
CRI4R15 cuando es parte de un anillc no aromdtico;

X3 y X2 son independientemente N o C;

vl es un grupo enlazador de G a 4 Atomos en el que
cada atomo esté seleccicnado de N, NR13, 0, S5{0)x, CO ¥
crld cuando forma parte de un anillo aromiticc o no

arcmético o puede ser adicionalmente CRI4R13 cuando forma

varte de un anille no arcmatico;

Y2 es un grupo enlazador de 2 a 6 Atomos, en el que
cada Atomo de Y4 se selecciona independientemente de N,
NR13, 0, 5(0)y, CO, CRY4 cuandc forma parte de un anillo
aromatico o no aromatico o© puede ser adicionalmente

CRY4R15 cuando forma parte de un anillo no aromatico:;

cada uno de R1¢ ¥ r15 se selecciona
independientemente de: H; alquil {Cq-4)tio; halo;
alquil (Cy-g)carboxi; alguile™ (Ci-q}; alcoxi{Cq_

ag)carbonil; alquil{(Cj.g)carbonil; alcoxi (Cyj-4) alquilo
{Ci-4); hidroxi; hidroxialquilo (Cj-4}: alcoxi iCqp.g}:
nitro; ciano; carboxi H amina o} aminocarbonile
opcionalmente monc o disustituide por algquilo (Cj_gr: o©

ris4 ¥ rR15 pueden representar conjuntamente oxo;

cada R13 es independientemente H; trifluorometilo;
alquilo {Cj-4} opcionalmente sustituide por hidroxi,
alcoxi (C1-g!, alquil(Cj-g)tic, halo o trifluorometilo;
alquenilo iCop-ald: alcoxi(Cj-q)carbonilo; alquil{Cjy-

gycarbonilc; alguil{Cj_g)sulfonilo; aminocarbonilo en el
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(e
cual el grupce amino esta cpcionalmente mcne 0 /‘Lj::>

cdisustituido por alquilo (Cq-4);
cada ¥ es independientemente G, 1 o 2; y

9
R es hidrdgenco o hidroxi.

2. Un compuesto conforme a la reivindicacidn 1 en
. ia . , ib . ,
el que R es metoxi, fluorc o ¢ianc y R es hidrégeno.
3. Un compuesto conforme a cualquier
, .
reivindicacidn precedente en el que R es hidroégeno.
4, Un compuesto conforme a cualguier
Lo .z 9 .
reivindicacién precedente en el gue R es hidrdgeno.

5. Un compuesto ccnforme a cualquier
reivindicacidn precedente en el que A es un grupo [(ia) en
3 C . .

el gque n es 1 y R es hidrdgeno o hidroxi.
6. Un compuesto conforme a cualquiera de las
reivindicaciones 1 a 4 en el que & es (ii}, Wl es un
2 3 7
enlace, X, W y W son cada uno CH, y R es H.
7. Un compuesto conforme a cualguier

reivindicacidn precedente en el que U es CHjp.

8. ln compuesto coenforme & cuaiguier

reivindicacidon precedente en el que RY es un anillo
heterociclice aromatico (B} que tiene 8-11 atomos de

anillo incluyendo 2-4 heteroatomos de los cuales al menos

13 2 , ,
uno @s N ¢ NR en el gue Y contiene 2-3 hetercatomes,

une de los cuales es S y 1-2 son N, con un N enlazado a
%3, o el anillo heterociclico (B} tiene un anillo (a)
aromatico seleccionade de benze, pirido y wpiridazino

opcicnalmente sustituidos y el anillo (b) no aromatico e

]
-

Y tiene 3-5 &tomos, incluyendo al menos un heterodtomo,

13
con O, S, CH, o NR13 enlazado & X3 donde R~ es distinto a
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hidrégeno, y o bien NHCO est& enlazado por medio de N a
X3, 5 0, 3, CHZ ¢ NH estan enlazados a X3.
g. Un c<ompuesto conforme a una cualquiera de 1las

- . . - 5 .
reivindicaciones 1 a 7 en el gque R se selecciona de:

3-ox0-3,4-dihidro-2H-pirido{3,2-01(1l,4)oxazin-6-ilc
3-0oxo0-3, 4-dihidro-2H-piridc{3,2-b]([1,4]tiazin-6-1l0

6,7-dinhidraoil,didioxino{Z, 3-¢clpiridazin-3-ilo ;

6, 7-dihidro(1l,4]oxatiino([2, 3-c]piridazin-3-ilo ;

6,7~dihidro[l,4joxatiino(3,2-clpiridazin-3-ilo ;

2,3-dihidro~[1,4jdioxino(2, 3-c]lpiridin-7-ilo; vy

[1,3]oxatiole5,4-cipiridin-6-ilo.

10, Un compuesto seleccionado entre:

Enant iomero EZ2 de 1-({4-{(2,3-
dihidro[l,4]dioxino{2,3-¢)piridin-7-ilmetil)amino]l-1-
piperidinil}metil}-9-fluoro-1, 2-dihidro-4H-pirrolo(3,2,1-
ijlquinolin-4-ona;

Enantidémero El de 1-((4-1[(2, 3-
dihidre[l,4ldioxino(2,3-clpiridin-7-ilmetil)amino}-1-
piperidinil}metil)-9-fluoro-1,2-dihidro-4H-pirrolof(3,2,1-
1jlquinolin-4-ona;

Diasteredmero 1 de 1-({ (3R, 45)-46-{ {2, 3-
dihidreil, 4jdioxine(2,3-c]piridin-7-ilmetil)aminc}-3-
hidroxi-l-piperidinil)imetil})-9-fluoro-1,2-dihidro-4H-
pirrelo[3,2,1-ijlgquinolin-4-ona;

Diasterednero 2 de 1-{{{(3R,485)-4-[{2,3-
dihidro[l,4]ldioxino[2, 3-c]lpiridin~-7-ilmetil)aminol]l -3~
hidroxi-l-piperidinil}metil)~-8-fluoro-1,2-dihidrc-4H-
pivrolo[3,2,1-ijlquinolin-4-cna;

9-Fluoro-1-{{ {3R,45)-3-hidroxi-4-

[{[1,3]oxatioloib, 4-clpiridin-6~ilmetil)aminc)-1-
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piperidinilimetil)-1,2-dihidro~-4H-pirrolo([3,2,1-
ijlquinolin-4-ona;
9-tluorc-1-[{{3R,48)-3-hidrcxi-4-{[(6-0x0-6,7-
dihidro-5H-ciridazino[3,4-b)[1,4)tiazin-3-
iljmetil}amino}-1-piperidinil)metil]) -1, 2-dihidro-4§-
cirrolo(3,2,1-1i7]quinoclin-4-cne;

1-({(3R,48,-4-1i{2,3-bihidreo-iH-pirido(3, 4-
51071,41oxazin-7-ilmetil}aminol-3-hidroxi-1-
piperidinilimetil)-9-£fluoro-1,2-dihidro-4H-pirrolol}3,2,1-
ijlguinoclin-4-ona;

1-({(3R,45:-4-[{2,3-Dihidrofuro[2,3-c]lpiridin-5-
ilmetil)aminoc)-3-hidroxi-l-piperidiniljmetil)-9-£fluoro-
1,2~-dihidro-4H-pirrolo{3,2,1-1ijlguinoclin-4-ona;

-Flucro-1-{{{3R,45)-3-hidroxi-4-{((7-ox0=-1,%,¢,7-
tetrahidre~1,8-naftiridin-2-ilimetillaminoj-1-
piperidinilimetil]-1,2-dihidro-44-pirrole(3,2,1-
ijlquinolin-4-ona;

Enantiémero El de i-{(4a-[1{6,7~
dihidro{l,4)dioxino(2,3-¢c)piridazin-3-ilmetil)amino]-1-
piperidinilimetil}-9-fluoro-1,2-dihidro-4H-pirrolo(3,2,1-
ijlguinelin-4-ona;

Enantidmerc £2 de 1-{i{4-1(6,7-
dihidrel,4]dioxino(2, 3-clpiridazin-2-ilmetil}aminol-1-
piperidinil}metil)-8-fluoro-1, 2-dihidro-4H-pirrolol[3,2,1-
ijlguinclin-4-ona

Enantidmezo El de g-Fivoro-1-[{4-{[{3-0ox0-3, 4~
dihidro-2H-piridel3,2-b}[1l,4)oxazin-6é-il)meril])amino}-1~
piperidinil)metil]-1,2~dihidro-4H-rirrolo(3,2,1-
ijlguinelin-4-ona;

Enantidomero El de 1-i{4-1(2,3-
dihidroll, djdioxino(2,3-clpiridin-7-ilmetil)amino}-1-
piperidinil}imetil}-4-oxo0-1,2-dihidro-4H-pirrolo(3,2,1-

ijlauinolin-%-carbenitrilo;
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Enantidmero E2 de 1-({4-1(2, 3~
dihidroe{l,4jdioxine[2,3-clpiridin-T-ilmetil)aminoc}-1i-
piperidinil}imetil)-9-fluoro-l-hidrcxi-1,2-dihidro-4#-
pirrole(3,2,1-ijlquinolin-4-cna;

1-({4-[(2,3-Dihidro[1l,4)dioxinc[2,3-clpiridin-7-
ilmetil)amine]l-1-piperidinilimetil)-9-flucro-i-hidroxi-
1,2-dihidro-4#-pirreclo(3,2,1-ijjguinciin-4-ona;

Enantidmero El de 1-({4~-[(2, 3~
dihidreil,d]oxatiino(2,3-clpiridin-7-
ilmetiliamino)piperidin-1-il}metil)-9-fluoro-1-hidroxi-
1,2-dihidro-4H-pirrclo(3,2,1-ijlguinolin-4-cna;

9-Fluoro-l-hidroxi-1-[{4-{[i3-0o%0-3,4-dihidro-2H-
pirido[3,2-b]{1,4}joxazin-6-1ii)metil)amnino}-1-
piperidinil)imetil]-1,2-dihidro-4H-pirrcle([3,2,1-
ijjquinolin—4¥ona; Enantidmerc Bl de 1-{{4-1{86,7-
dihidre[l,d)oxatiino([2, 3-clpiridazin-3~-ilmetil)aminc]-1-
piperidinillmetil)-9-fluoro-1,2-dihidro-4H-pirrolel3,2,1-
ijlguineclin-4-ona;

1-({4-[(6,7-Dihidro[l, 4]diexino|[2, 3-¢]piridazin-3-
ilmetil)aminol-1-piperidinilimetil)-9-flucro-1-hidroxi-
1,2-dihidro~4H-pirreclo{3,2,1-ijjquinolin-4-ona;

1-\{4-[(2,3-Dihidro—1H-pirido[3,4—b]il,d]oxazin—?-
ilmetillaminol=l-piperidinilimetil}=%-fluoro-1,2-dihidro-
4H-pirrolo(3,2,1-ijiquinolin-4-ona;

1-{{2-{1(Z2,3-Dihidrofl,4]oxatiino{2,3-b]lpiridin-7-
ilmetii)amino]-l-piperidinilimetil}-9-fluoro-1,2-dihidro-
AH-pirrolo(2,2,1-ijlquinolin-4-ona;

Enantidmero El de I-{{4-0(2,3-
dihidro(l,41dioxino(2,3-k]piridin~-7-ilmetil)amino]-1-
piperidinilimetil)-9-fluoro-1l-hidroxi-1,2-dihidro-4H4-
pirroleil3,2,1-ij]quinolin-4-ona;

1-{{4-(12,3-Dihidrec[l,4)dioxinol2,3-blpiridin-7-

ilmetil)amino]-l-piperidinil}metil)-%~-fluoro-1,2-dihidro-

~5F
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4H-pirroleij3,2,1-ijjquinolin-4-cna;

1-{{4-{{l,2,3-Benzotiadiazol-S-ilmetil)aminoj-1-
viperidinillmetil)-9-fluorco-i-hidrexi-1i,2-dihidro-4H-

pirrole(3,2,1-ijjguinolin-4-ona;

-2

Enantibmero E2 de i-({4-[¢2,3-

dihidro(l,4])dioxino(2,3-clpiridin-7-iimetil)amino]-1-
piperidinil)metil}-4-oxo-1,2-dihidro-4H-pirrolol[3,2,1-

ijlquinolin-9%9-carbonitrilo;

Dnantidmero El de 1-¢{4-[42,3-

dihidroil, djdioxinc{2, 3-clpiridin-7-ilmetil)aminc]-1~
piperidinilimetil)-9-fluore-1-hidroxi-1,2-dihidro-4H-
pirrelo(3,2,1l-ijjguinolin-4-ona;
8-Flucro-1-{{4~-{({(5-0x0-1,2,3,5-tetrahidre-7-
indolizinilimetil]amino}-l-piperidinil)metil)-1,2-

dihidro~-4H-pirrolof3,2,1-ijjguinolin-4-ona;

Enantidmero E2 de i-({4-1{2,3-

dihidro{l,4)oxatiino{2,3-clpiridin-7-ilmetil)amincj-1-
piperidinilimetil}-9-fluoro-1-hidroxi-1,2-dihidro-4#-

pirrolo[3,2,1-ij]lquinolin-4-cna;

Enantidmero E2 de 1-({4-[{2,3-

dihidroil, d1dicxino(2, 3-blpiridin-T-ilmetil}aminoc]l-1-
piperidinil}metil}-9-fluoro-l-hidrexi-1,2-dihidro-4H-

pirrclo|3,2,1-ij)lquinolin-4-ona;

Enantidmero Bl de 1-({4-0(6,7-

dihidroll,4])oxatiino|[2,3-clpiridazin-3-ilmetil)aminc}-1-

piperidiniljmetil})-9-fluoro-l-hidroxi-1,2-dihidro-4H-

pirrolo(3,2,1-1ij]Jquinolin-4-ona;

Enantidémerc El de 1-{{4-{{86,7-

dihidro{l,4}oxetiino[3,2-c]piridazin-3-ilmetiliamino]-1-

piperidinil}imetil)-9-fluoro-1,2-dihidro-4H-pirrole(3,2,1-

ijjguinolin-4-ona;

Enantidémero El1 de 1-{{4-[|i6,7-dihidro~-5H-piranc([2, 3-

clpiridazin-3-ilmetil)amino)-l-piperidiniljmetil)-9-
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fluoro-1,2-dihidro~-4H4-pirrolo([3,2,1-ijlgquinolin-4-ona;
9-Flucro-1-[{{3R)-3-{[([1,3loxaticle[5,4-¢]piridin-
6-ilmetil)aminclmetil}-1l-pirrolidinil)metil]-1,2-dihidro-
4H-rirrelo[3,2,1-1ij]quinclin-4-cna;
1-{[{3R)-3-{{[{7-Cloro-3-0x0-3,4-dihidro-2H-
pirido{3,2-bj[i,4loxazin-6-il)metii}amino}jmetil}-1-
pirrolidinil)metil}-9-fluorec-1,2-dihidro-44-
pirrelo(3,2,1-ijlquinolin-4-cna;
9-Fluoro-1-{[{3R)-3-({{{3~-0x0-3,4-dihidro-2H-
pirido{3,2-b)[1,4)tiazin-6-il)metil]jaminojretil}-1-
pirrclidinilimetil}-1,2-dihidro-44-girrele(3,2,1-
ijlgquinolin-4-cna;
9-Fluoro-1-{{{3R}-3-({[(3-0ox0-3,4-dihidro-2H-
pirido[3,2-b)(1l,4)oxazin-é-ilimetillamino}jmetil)-1-
pirrolidinilimetil}-1,2-dihidro-4FA-pirrolo(3,2,1-
iilguinolin-4-ona;
1-{{{3R)-3-{[{2,3-Dihidro(l,4jdioxino[2,3-¢c]lpiridin-
T-ilmetil)aminojmetil)}-1-pirrolidinilimetil]-8-fluoko-
1,2-dihidro-4H-pirrolo(3,2,1~ijlquinclin-4-cona;
9-Fluoro-1-[{3-{[([1,3)}oxatiolo[5,4-cjpiridin-6-
ilmetil)amino]lmetil)-l-pirrolidinil)metil]-1,2-dihidro-
4H-pirrolof3,2,1-ijlquinolin-4-cna;

1-{[3-{{[{7~Cloro-3-0x0-3, 4=-dihidro-2H-pirido (3, 2-
bY[1,4)oxazin-%-il)metil]aminoimetil) -1~
pirrolidinil]lmetil}-9-fluoro-1,2-dihidro-4H-
pirrolo{32,2,1-ijlquinolin-4-ona;

Isémerc 1, 2, 3 o 4 de 1-([3-{{[(7-cloro-3-0x%0-3,4-
dihidro~2H=-pirido(3,2-bj[1,4]crazin-6-
ilimetil]amino}metil)-l-pirrolidinil)meril)-9-fluoro-1,2-
dihidro-4H-pirrolo(3,2,1-1ij]quinolin-4-cna ;

1-f{4-{[(3-0x0-3,4~-dihidre-2H-pirido(3,2-
bl(l,41tiazin-6-1ljmetil)amino}-1-piperidinilimetil])-1,2-

dihidro-4H-pirrecle3,2,1-ijlquinolin-4-ona;
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1-{{4-{{2,3-Dihidro(l,4)dioxino([2,3-clpiridin-7-
ilmetil)amino]-i-piperidiniiimetil)-1,2-dihidro-454-
pirrolo[3,2,1-ijlquinclin-4-ona;

1-({4=-[([1,3]0Oxatiole[5,4-clriridin-6-
ilmetil)amino]-1-piperidinilimetil)-1,2-dihidro-4H-
pirroloi{3,2,1-ij)lguinolin-4-ona;

i-[{4-{[{7-Cloro-3-0oxo-3,4-dihidro-2H-pirido(3,2-
blll,4)eoxrazin-6-iljmetilliaming}-l-piperidiniiimetil] -1, 2~
dihidro-4H-pirrcle{3,2,1-ijjquinolin-4-ona;

1-({4-[{3,4-Dihidro-2H-piranc(2,3-clpiridin-6-
ilmetil)amino}-1—piperidinil}metili-1,2—dihidro—4H—
pirrole{3, 2,1-ilquinolin-4-ona;

1-[{3={[(2,3-Dihidro{l,4]dicxinc[2,3-¢]lpiridin-7-
ilmetiljamino]metil}-l-pirrolidinil)metil)-S8-fluoro-1, 2~
dihidro-4H-pirrclo{3,2,1-ijigquinolin-4-ona;

Enantidmero E2 de 1-i{4-{1€,7-
dinidreil,4joxatiino(2,3-¢c]piridazin-3-ilmetil)amino]l-1-
piperidinilimetil}-9-fluoro-1l-hidroxi-1,2-dihidrc-4H-
pirrolo(3,2,1-ijlquinclin-4-ona;

9-Tluoro-1-{{3-({{i(3-oxc-3, 4-dihidro-2H-pirido[3,2-
Blil,¢é)tiazin-é-il)metillamino}meril)-1-
pirrolidinilimetil}-1,2-dihidro-4H-pirroloe{3,2,1-
ijlouinolin-4-ona;

1-{{4-[{&,T-Dihidro([l,4)dioxino{2, 3-¢lpiridazin-3-
ilmetil)amincli~l-piperidinilimetil)-4-oxo-1,2-dihidro-44-

cirrolo(3,2,1-ijlquinolin-9-carbonitrile {enantidmera

1

SN

’

(<)

1-({4-{i6,7-Dihidro(l,4]dioxino[2,3~-clpiridazin-3-
ilmetillaminc]-l-piperidinil}imetil)-4-oxo-1,2-dihidro-4H-
pirrole([3,2,1-ijjguinolin-9-carbonitrilo {fenantidmero
£2);

1-(R/3)-{{4-i[{35)-2,3-Dihidro[l,4]dioxino(2, 3-

blpiridin=3~ilmetiljamino}-l-piperidinilimetil]-9%9-flucro-
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1,2-dihidro-4H-pirrolol3,2,1-ijjguinolin-4-ona;

Enantidémero El de 1-{{4-}(6,7-dihidro-5H-piranoc(2, 3-
c]piridazin-3-ilmetil}amino]-l-piperidinilimetil)-4-ox0-
1,2-dihidro-48-pirrolo([3,2,1-ij]lquinolin-9-carbonitrilo;

Enantidmero E1 de 1-({4-[{6,7-dihidro-S5H-pirano{2,3-
cipiridazin-3-ilmetil)amino)-l-piperidinilimetil)-23~
fluoro-1-hidroxi-1l,2-dihidro-4H-pirrolo[3,2,1-
ijlquinolin-4-ona;

Enantiémero El de 9-Fluoro-1-[(4=-{[(6-0Ox0-8, ¥=
dihidro-5H-piridazino[3,4-b) [1,4])tiazin-3~
iljmetiljaminc-l-piperidinilimetil]-1,2-dihidro-4Hd~
pirrole(3,2,1-ijlgquinolin-4-ona;

Enantidmero E1 de 1-i(4-(1(2,3-
dihidro(i,4]dicxinol2,3-¢clpiridin-T-ilmetil)aminc)-1-
piperidinilimetil)-1-hidroxi-4-oxo-1,2-dihidro-48-
pirroloe(3,2,1-ij]lguinolin-%-carbonitrilo;

Enantidmero E2 de 1-{({4-[(2,3-
dihidro(l,4)dioxino(2,3-¢)piridin-7-ilmetil)amino]-1-
piperidinil)metil)-1-hidroxi-4-ox0-1,2-dihidrc-4H-
pirrelo([32,2,1-ijlquinelin-9-carbonitrilo;

Enantiémerc El de 1-{{4-{({(7-cloro-3-0ox0-3, 4~
dihidro-24-pirido(3,2-b)[1,4)oxazin-6-il)metillamino}-1~
piperidiniiimetil]-9-fluoro-1,2-dihidro-4H-pirrolol(3,2,1-
ijjguinolin-4-ona;

Enantidmero El de 1-({4-0(2,3-
dihidreil, 4jdioxine{2, 3-¢clpiridin-7-ilmetil)aminci-1-
piperidinilimeril}-9-(metiloxii-1,2-dihidro-4H-
pirrolof(3,2,1-ijjquinclin-4-ona;

Enancidmero E2 de I-{{4-11(2,3-
dinidrof(l, éldicxino(2, 3-¢lpiridin-7-ilmetiliaminol-1-
piperidinil}metil)-9-{metiloxij-1,2~-dihidro-4H-
pirrolol3,2,1l-ijlquinolin-4-cna;

1 de 1-{i4-|(6,7-

]

Enantidémerc
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dihidreofi,d4)dioxino{2,3-clpiridazin-3-ilmetil)amino]-1-
piperidinilimetil;-9-(metiloxi)-1,2-dihidro-4H-
pirrolol3,2,1-ijlquinolin-4-ona;

Diasteredmerc D1 de 9-Filuoro-1-{[4-{{ | (7R/5})-T-
{nidroximetil)-%,7-dihidro[l,4]dioxino(2,3-clpiridazin-3-
ilymetil}aminc!-1l-piperidinil]metil}-1,2-dihidro-4H-
pirrole(3, 2,1-ijiguinolin-4-ona;

Enantidmero El de 1-{{&~[(5,6-dihidrofure2, 3-
clpiridazin-3-ilmetil)amino]~l-piperidinil)metil)-5-
fluoro-1,2-dihidro-44-pirroleo(3,2,1-ijjquinclin-4-ona;

Enantidmero EL de 1-i{{4-1{5, 6-dinidrcfuro(2, 3-
clpiridazin-3-ilmetil)aminc)-1-piperidinilimetil}-2-
fluoro-1l-hidroxi-1,2-dihidro-4H-pirroloi3,2,1-
ijjauinolin-4-ona; y i

(LR/5)=-1-((4-{[{{78)~-6,7-Dikidroil,4])dioxino(2, 3-
clpiridazin-7-ilmeti] jaminot-l-piperidinil)metil]-%-
fluore-1, 2-dihidro-4k-pirrolc{3,2,1-ijiguinclin-4-ona;

o una de sus sales y/c uno de sus solvatos
farmacéuticamente aceptables.

11. Un compuesto seleccionado entre:

Sal de monogulfonato de 4-metilbencenc del
Enantidémere E1 de 1-({4-1i6,7-dinidro[l,4)dioxino(2, 3~
clpiridazin-3-ilmetil)amino]-1-piperidinil}imetil)-5%-
fivoro-1, 2=dihidro-4H4-pirrolol[3,2,1-ijlguinclip-4~ona;

Sal de mono (2E)Y-Z2-putencaiato del Enantidmero El de
1-({4=-{ (6, 7-aihidro[l,4]dioxinc{2, 3-clpiridazin-3-
ilmetil)aminol-i-piperidinil)meril)-9-fluoro-1,2-dihidro-
44-pirroic(3,2,1-ijlquinclin-4-ona;

anhidrato I de sal de mecnc (2E)-Z2-butencdiotato del
enantidmere E1 de 1-({4-[{(6,7-dihidro(l,4]dioxino[Z, 3~
clpiridazin-3-ilmetiljamino]~l-giperidiniljmetil)-9-
fluoro-1, 2-dihidro-4H-pirrolol3,2,1-ijlquinolin-4-ona;

Y

AN
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Trihidrato de sal de meno (2E)-2-butenodioatc del
Tnantidmers El de 1-({4-{(6,7-dinidro{l,4]dioxinol[2, 3-
¢lpiridazin-3-ilmetil}amino]-1l-pigeridinilimetil)-58-
fluoro-1,2-dihidro-4H-pirrolo[3,2,1-ijlquinolin-4-ona;

12. Un método de tratamiento de infecciones
bacterianas en mamiieros, particularmente en seres
humanos, en el gque el método comprende la adminisﬁracién
de una cantidad efectiva de un compuesto conforme a la
reivindicacién 1! a un mamifero gue necesita dicho
tratamiento.

13. El wso de un compuesto conforme a 1la
reivindicacidén 1 en le fabricacién de un medicamento para
sy uso en el tratamiento de infecciones bacterianas en
mami feros.

14. Una ccmposicidn farmacéutica gue comprende un
compueste conforme a la reivindicacidén 1 y un vehiculo
farmacéuricamente aceptable.

15. Un compueste de férmula (IIB):

A—NR'R®

[1IIB}

en el que R20 es hidrégeno.

16. Un compuesto conforme a la reivindicacidn 15
seleccionade de:

Enantidmero El de 1-[(4-Amino-l-piperidinilimetil]-
3-Ffluoro-1,2-dihidro-4H-pirrcio(3,2,1-ijlguinolin-4-ona ;

Enantidmerc EZ de 1-[(4-Amino-l-piperidiniiimetil]-
9-fluorce-1,2-dihidro-4H-pirrelol3,2,1-ij]lquinolin-4-ona;

1-1{{3R, 48} -4-amino-3-hidroxi-l-piperidinilimetil}-

9-fluore-1,2-dinidro-4H-pirrelo(3,2,1-ijlguinciin-4-cona;

N\
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1-[ (4-Aminc-l-piperidinilimetil]-9-fluoro-l-hidroxi-
1,2-dihidro-4#-pirreloi3,2,1-ijlguinolin-4-ona;

1-{{{3R}-3-iAminometil)~-1-pirrclidinil)lmetil}-9-
fluoro-1,2-dihidro-4H=-pirrolo[2,2,1~1ijlquinolin~4-cna;

1-[ (4-Amino-1-piperidinil)metil]-1,2-dihidro-44-
pirrcict3, Z,1-ijlauinoclin-4-ona;

1-(4-Aminc-1l-piperidinilimetil}-4-oxo0-1,2-dihidro~
§H-pirrele[3,2,i-ijlguinolin-9-carbonitrilo; vy

1-[(4-Amino-T-piperidinilmetil]-9- (metiloxii-1,2-
dihidro-4H-pirrcle(3,2,1-ijlquinoiin-4-ona.

17. &,7-dihidro[l,4)dioxino{2,3-¢c)piridazin-3-
carbaldehido.

A
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Resumen
Compuastos
Compuestos gque contienen nitrdgeno triciclice y sus

us0s como antipacterianos

NS
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REPUBLICA DE COLOMBIA CZ’[ ?—

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogota,
2020

Doctor{a)

OLARTE GARCIA CARLOS REINALDO
Apoderado{a) y/o Representante de
GLAX(C GROUP LIMITED

REFERENCIA Radicacidn No. B 40841
Solicitud internacional BOT/US2006/0600213
Fecha inicio fase nacional 21/C5/2008
Tramite 13
Evento 378
Actuaciodn ) 430
Oficio No. 6766

Como resultado del examen de forma, realizado con fundamento en el articule 38 de
la Decisidn 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. El sclicitante debe presentar un nuevo titulo que permita identificar la materia
de 1la cual trata la solicitud, ya que el titulo relacionado n¢ se encuentra con la
precisién necesaria para identificar claramente el objeto de la solicitud de
patente. {Regla 4.3 PCT, Art 26-27 D-486, Circular (Gnica 5.2.9)

En cumplimiento de 1lo dispuesto por el articulo 392 de la Decisidn 486, se le
requiere para que  dentre del término de dos meses sgiguientes a la fecha de
notificacidén del presente oficic, complete los regquisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente reguerimiento, la solicitud se
censiderara abandonada y perderd su prelacidn.

Notifiquese el presente oficic conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del itulo primero de la Circular Unica No.1l0 de 2001.

EDES DE VERGEL
i6n de Muevas Creaciones

ALIX CARMENZA CE
Jefe de la divi

El anteri requerimiente fue notificado por fijacién en lista de
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