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WO 2007/ 081597 PCT/ 1JS2006/ 060023 Conpounds This invention relates to novel
conpounds, conpositions containing themand their use as antibacterials.
W02/ 08224, WO02/50061, W02/ 56882, W02/ 96907, W 2003087098, W2003010138,
W2003064421, W2003064431, W2004002992, W2004002490, W2004014361,
W)2004041210, 82, W2002050036, W2004058144,
vm2006002047;Mgﬁgg@g%?ﬁSSO, W2006010040, W2006017326, %%@%éé@%ﬁ
W2006017468, W?2006020561, W?2006081179, W?2006081264, W2006081289,
W2006081178, W2006081182, W01/ 25227, WO02/40474, W02/07572,
W2004024712, W2004024713, WD200403556Qmphfig@p4087647, \W2004089947,
W2005016916, W2005097781, W?2006010831, 'W2006021448, W2006032466,
W)2006038172 and W2006046552 di scl ose qui noline, naphthyridine,

nmor phol i ne, cycl oheXhiséyveptigrete]aths nenarticqmppandsz caapabéiony adrtaiemg il ngl

anti bacteri al [\ . 4104000 di scloses tricyclic condensed ring
conpounds caﬁlgegﬁtllesg8$xntg’¥gt§ iﬁs\'iel%l45 acting on cannabi noid receptors. This

i nvention provi des VOB dNn WO/ $H6ALVROLOH8%E, WOSHAIVE cRRZ00HI¥T7)8,

aﬁgfglt frv]l_bl e S alWo%@/gl@ms%?W@io@a@dmEﬂﬁozdmlblﬁ\’&ﬁ%208906299%@&@2(}@0\)249% N
cyano, tCl- 6) 3‘?’6@&0401‘?@r%@gﬁ@%ﬁ%y@%ﬁ%@%ﬁgﬂé@@%Mﬁr Wﬁ@ﬁgﬁég oxil;

(1: ag ;)gi({o x pggr\mymmv M?WQQOOS(MFQHUWOMDGM 4380? WH2Xpad IIOJDM0,0NOQQD6017326|, _

7 oxy (o1 6) P RROTES, w0 cd, SrORNMOESE Wi £V ER0lRLIE
(Cl-6) al kyl . EORHICOSTZED. BIGAOROITIArHONPROGKOS] (52, BIQNIAS2ATI WRRUD4 Bk oups:  or
?g nz)cglr Eolnyl wibe?/e7 572t m)mh@zrmz qy@zbmoqmlias)w@iommr@,iWgﬁz@@ho@yazw, Y as
dofined bl bw%ogﬁq@iégé@?ﬁxﬂ%zo@?%%ggﬁ%ﬁ%@’goglﬂ{mﬁg%@%@é@%ﬁ 0R00s03i 4%, a
PCT1l | S2006106R028060B24%8, Wh2006(38472 ewd (IOD006046561 dibclosIuimliag def i ned for

Ria or Rib or ﬂaﬁhtﬁ%?dlﬁéj glOQpﬂO%né', c%lolge-xane, piperidine and piperazine derivatives having
antibacterial activity. W02004104000 discloses tricyclic condensed ring compounds

capable of selectively acting on cannabinoid receptors.
This invention provides a compound of formula (I) or a pharmaceutically
acceptable salt and/or solvate thereof:
A—NR? —UR®

M

wherein: <¥

R12 and R1b are independently selected from hydrogen; halogen; cyano; (C 1-6)alkyl;
(Cq-g)alkylthio; trifluoromethyl; trifluoromethoxy; carboxy ; hydroxy optionally
substituted with (C1_g)alkyl or (Cj_g)alkoxy-substituted(Cy_g)alkyl; (Cy.g)alkoxy-
substituted(C1.g)alkyl; hydroxy (C1.g)alkyl; an amino group optionally N-substituted by
one or two (Cy_g)alkyl, formyl, (C_g)alkylcarbonyl or (C1_g)alkylsulphonyl groups; or
aminocarbonyl wherein the amino group is optionally substituted by (Cj.4)alkyl;

R2 is hydrogen, or (Cy.4)alkyl, or together with RO forms Y as defined below;
A is a group (ia) or (ib):



or Ais agroup (ii) 7 W'X- 1 -CHz- W~N,W (ii) W, W and WB are CR4R38
or W2 and WB are CR4R8 and W represents a bond between WB and N. Xis 0,
CRAR8, or NR6; one R4 is as defined for Rl a and Rib and the remai nder and
R8 are hydrogen or one R4 and R8 are together oxo and the renai nder are
hydr ogen; R6wigs2obrysdiggen or (Cl-6)al kyl; or together w t hpRRykanddors R7 1S
hydr ogen; hal ogen; hydroxy optionally substituted wwth (Cl-6)al kyl; or (dC
6)al kyl; Y is CRARBCH2; CH2CR4R8; (C=0; CR4AR8; CRAR8(C=0); or (C=0 CR4R8;
or when X is CRAR8, R8 and R7 together represent a bond; Uis selected from
CO, and CH2 and R5 is an optional IE}? substituted bi c;l%%l i c earbocyclic or

heterocyclic ring system(B): /~ Xi/X z X3 (a) (b) 51 Yz containing up
to four heteroatons in each riWiCh at | east_fone of rings (a)and (b)

is aromatic; Xi is Cor N when|part]|of an aromati w10, or CR14 when part
of a non-aromatic ring; X2 i,sNN\)Bg.S, 0, S(O x or CR14 when part of an
aromatic or non-aromatic ring or may in additje CR14R15 when part of a

non aromatic ring;, -2 WO 2007/ 08158%) PCT/&'BSZOOGI 06005{@2 X3 and X5 are

i ndependently Nor C Yl is a O to'4d atomlinker grou ach atom of which is
i ndependent | y; :ACHS 01) , : 4 when part of an
aromatic or nlgﬁﬁlé%d#agf%‘J(?e%a\lgorrw%g’f/lzadaﬁg%{)réaalnﬁ:glgggﬁMS when part of a
non aromatic ring;, Y2 is a 2 to 6 atomlinker group, each atomof y2 being

i ndependent | yorselsecdgep (ifyr om N, NR13, 0, S(Ox, CO CR14 when part of an
aromatic or non-aromatic ring or may a(&ditionally be CR14R15 when part of a
non aromatic ring; each of R14 and RIXJ|SCH endently selected from H;
(ClL.)al kylthio; halo; carboxy(Cl- 4"5"@ kyl,; (Cl-4)alkyl;

(Cl-4) al koxycarbonyl; (Cl-4)alkyl caVbegyl ; (O -

C |

W1, W2 and W3 are CR4R8

or W2 and W3 are CR4R8 and W1 represents a bond between W3 and N.

X is O, CRYR8, or NRY;

one R% is as defined for R12 and R1b and the remainder and RS are hydrogen or

(i)

one R#% and R8 are together oxo and the remainder are hydrogen;
RO is hydrogen or (C{_g)alkyl; or together with R2 forms Y;
R7 is hydrogen; halogen; hydroxy optionally substituted with (C1-g)alkyl; or (Cq..

)alkyl;
Y is CR4R8CH»; CHHCRARS; (C=0); CR4RS; CRARE(C=0); or (C=0)CRRS,;
or when X is CRAR8, R8 and R7 together represent a bond;

( - U is selected from CO, and CH» and

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

N X1/X2\\X3/N
(a) |5 (b}
Y1——-/K_/Y2

containing up to four heteroatoms in each ring in which

B)

at least one of rings {(a)and (b) is aromatic;

X1is C or N when part of an aromatic ring, or CR14 when part of a non-aromatic
ring;

X2 isN,NR13, 0, S(0)y, CO or CR14 when part of an aromatic or non-aromatic
ring or may in addition be CR14R15 when part of a non aromatic ring;
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4) al koxy (Cl-4)al kyl; hydroxy; hydroxy(Cl-4)al kyl; (Cl-4)alkoxy; nitro;
cyano; carboxy; am no or am nocarbonyl optionally nono- or di-substituted
by (Cl-4)al kyl; or Rl4 and R15 nay together represent oxo; each R13 is

i ndependently H, trifluoromethyl; (Cl-4)alkyl optionally substituted by
hydr oxy, (Cl_6)al koxy, (d _6)al kylthio, halo or trifluoronethyl;

(C2- 4) al keny|WOR@7/0815%) al koxycar bonyl ; (C1-4) al kyl car bony[PCT/US2006/060023
(C1.6)al kyl sul phonyl ; am nocar bonyt wherein the am no group is optionally
mono or di substit ut ed by (C 1.4)alkyl; each x is independently 0, 1 or 2;
and R9 is hydrogen3 hydr oxy Th| S invention al so provides a nethod of
treatment of bact et &nd; faéec‘ﬂlfi% ¢ty N@tifsal s, particularly in man, which
nmet hod conpri ses t 8 iagloidd storalinkengroo aacnamﬁhf whith fs&ﬁﬂ:pelideﬁllly:b"eléctﬁat ment

an effective anp 0 fediar |

accept abl e sa% maulﬁtjlfgg g)dfsgqf"é%eﬁaé@ cﬁ v{# |n\‘/%m%gr8ﬁl% o ﬁfaovllggtés r%ngé use
of a conpound msf afiditiomlly belGR 148> avhanmﬂrwﬁ@amuﬁmmanyﬂagcept abl e salt and/or
sol vate thereof, "?’2'%‘@2 W%ﬁﬂi&%ﬁg@ﬁ %acl{‘ﬁ&h%ﬁﬂ‘e%m@?ﬁde%@dehﬂ& tdSted

treat ment of act ri i nf S | The inyention al so provides a

phar maceut i catt E‘bﬁp@g 3% ?élmgﬂ ']4 enéﬁﬁ%ﬁo%iﬁlq‘gr"l?ﬂTaﬁ)“(‘%c "P“&Dr

pﬂar maceut i ca:n’llayz aamem@gi;@mlémﬁmﬁpmsmﬂ@momm and a .
armaceuti ca a g an

i .ndependent|§ nSEFR R Epf RS lillgepbilichP Rt (AP o e T,

cyano, car boxyarbpxdEo &ﬂbﬂh@ih 43_1kmla(fége)ﬂlkowmaénonmh((ﬂmhﬂlmemyul(Ggen

TRLNOXY ot ALY AOP ) B RS My ol LA Oﬂamw RitRAEHnE @ and R b
i s hydrogen,

hox net h Q ., 'such a Ioro or In some

enbodi nent s offf %ém@%?f %mca@rm&%ﬂg%a Ty sgamer o (451 bﬂﬁ%m. cul ar

enbodi nents Rl a i sRAéumdRY? mby upeheorepeyanoxand Rl b i's hydr ogen, nore o

articularly Ria i ar; R2|s"

Byarogen. *3 o 2t01ba1SuB0 Rt s aaG R (€1 DeRAT by s BEAEER 0

hydr ogen. Par tbwéud@xy,éﬁamlb@%fcmaikﬁl’fmgd@lwdnﬂg@nm@wh i(epadake nslu &1 i t ut ed
hydroxy; opti wmad Marﬁéﬂ?{?t(CE l&)iﬂﬂyl@d?bd}@'l (Ci" QI8 sul tﬁ%yﬂhmﬁlok%benyl wherein

parti cul ar (Clte,%a@aﬂgé@pamﬁqp@p“ Chll one bR TSGR T
particul ar e.g. ;
optional |y substi t adchdk ibydepondesly), lreRhwondy; optionally substituted am no;

and hal ogen, in pagbi I st particularly R3 is hydrogen,
hydr oxy or fl uoro. lé:@ﬂ e%logg Cgr )lz\a/gpect when Ais (ia), Ti is 1. In a

further aspect R3 is in the 3- or 4-position. In a nore particular aspect,
Ais (ia), nis | amngisBehon disd(26videsROfibthdoF treaffbnt BFPBRtcPi@l fnfetibiyihy 1S Cis

to the NR2 gr Oua%lmals particularly in man, which method comprises the administration to a mammal
in need of such treatment an effective amount of a compound of formula (I), or a
pharmaceutically acceptable salt and/or solvate thereof.

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

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

In a particular aspect each R12 and R1b is independently hydrogen, (C1-g)alkoxy,
(Cq.4)alkylthio, (C1_4)alkyl, cyano, carboxy, hydroxymethyl or halogen; more
particularly hydrogen, methoxy, methyl, cyano, or halogen.

In certain embodiments each R12 and R1P is hydrogen, methoxy, methyl, or
halogen, such as chloro or fluoro. In some embodiments only one group R18 or R1b ig
other than hydrogen. In particular embodiments R12 is methoxy, fluoro or cyano and R1b
is hydrogen, more particularly R12 is fluoro and R1b is hydrogen.

In a particular aspect R2 is hydrogen.
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I n particular enbodlrrents “ATs a group (|a) inwhichnis | and R3is

hydr ogen or C hydroxy. In a particular aspect, when Ais (ii), Xis CRARS
and R8 is Hor OH and nore particularly OHis trans to R7. In a further
aspect WL is a bond. In another aspect R7 is H |In particular enbodi nents
W is a bondwWoQoovesisid WB are each CH2 and R7 is H | n BeTAsimms/&02adi nent s
Uis CH2. In certain enbodinents R5 is an aronmatic heterocyclic ring (B)
having 8-11 ring atomns including 2-4 heteroatons of which at |east one is N
or NR13 in which, in particular errbodl ments, Y2 contains 2-3 heteroatons,
one of which is SlaapaticplanpsperyRY nihydrogere N bonded to X3. In alternative

emtaodl ”ﬁnt s tBe hqtaftﬁ&lfagekafﬁ plEd m&@m&@ ({rd;gbﬁ 6@@{;@%&&&& gﬁﬁiﬁd from
optionally su ed ben y n

aromatic and © B’ss Styu %BWL“p E‘r‘ﬂ?%en Qflt‘i’r gaﬂ}ycﬁ &is )4%1@?@3’&

| east one hetmbmﬂummnmmobdtrbmyl Dﬁpre(ﬁdﬂmﬁﬁar Nﬁg&@eaﬂdﬁdmg@i&@%ﬁg;el R13 is

ot her than hy, gggn CH2 or NH
bonded to X3. ﬂ{n P{?c % ﬂa‘%ﬂ% gé}glﬁg%}{ }N’égtﬁgta?%& ]?ﬁonﬁtwc

ni trogen, andsuh@irteteéammoam%hql%em ingartigylar ﬂqur G$tm@ﬁ@ulaﬂy8.§2$ hedrogeEx anpl es
of rings (B) hydedsyde fRBkJ. Onal Iy substituted: (a) and (b) aromatic

| H pyrrolo[2,3-b ridin;2- 3,.2-b ridin-
3 | i dazo{4 5- b} s W“E‘fﬁ%e“swﬁﬁﬁgﬁ% QHLF? 4. 8%4 ‘%hﬁ‘wspeﬁéfhz}sﬁlilﬁ‘az"’oPr 2-yl,
benzo[ 1, 2, 3] - 4bbaﬂﬁbtﬁhﬂdtﬂﬁf@/}barhcmmzﬂﬁ:ﬂﬁsﬁh),maﬁaﬁhs is5n Yie, 3-pesivionf and- 2- yl |
benzot hi azol - g%ﬁaﬁﬁ%l%ﬁ@z{‘ @Q@%Qﬁ%o% 2benzoxazol 2-yl,

I'n- ,

chr onen- 4- one- i mdazo-[1, 2-a] -
pyrimdin-2-yl, irdeectzulay Cmbmnt&WISang e wihishig il and R3is hydrogen or
[ 1, 8] - napht hyﬁj}cﬁi@}@e-B yl, oxazol o[ 4, 5-b] -pyridi n-2-yl, quinolin-2-yl,

2 Y o l%@%%wwgg}?ﬂzg it X%ﬁ@@@%@ﬁ%ﬁ%gy@ﬂ aplymore

benzotri azol - ﬁar&d:ﬂarlyl-@Hmimbnﬂoﬂ? Ind-Fubthazapeca ol is 3-bond: 16 aydther aspect R7 is

St benzooxazoly g dMdANe emﬁo&‘lgﬁ&&% R¥dd, g%ﬁ %%W&Q@é%%’ﬂz BT is 1.

3H benzot hi azol Ui nazo
3H qui nazol i n- 4- onfa-certgin embadlmeotsAHSMiz do[ 1, 2-a] pyri mi di n- 3-yl,

Eggzg% i i] g] ;hl ﬁdl R%eHail eM‘Jbod@%ﬁ‘ég{[S]is gn %hﬁtx@ﬂét%@}c‘h@‘rﬁﬁﬁv@) 1(1)av1 8- 11 ring

z Xazi zot hi az Zo| -

ci nnol i n-3-yl ao%’@ﬁ@éﬂglzg ‘E\J‘]e fg“ﬁ‘cg‘asfrfea&l%&?g %h I‘ab‘]}?{ Wﬁd zin- 2- yl,
pyrazol o[ 1, 5- pdrpytl@zimbodinydnts, B rcaztaing P13, lxtadpoms, @n@eﬂwbnk:h is S and 1-2 are N,

| o[ 1, 5- | o[ 5, 1- 1,2,4]triazin-3-yl,
pyrazol ol 1, %hf?)sﬁéﬁ‘b%hﬁ'edtﬁgﬂ oS 5 CL][ oyetm i e one- 3y

qui nazol i n- 2 yI opsi uvw@qdlmemmmah@h@ml@mg@) hasiritig{2)paromatic selegted
E E' az 0: 0{ g j Bb h&ia!l‘ly%uh@tﬁut&chlbe%@@[ ido Qll d@hﬁc Gnd/ding (b) non aroma’uc and
iazol o yridin-6- 0XO0: rimdin-2-
1- oxo- 1, 2-di h?léﬂlas 3 3 ¥ Orwazuwaﬂyt ﬁta%&u%cﬁadl Bg aﬁ%%g?# eerasom, it o,
[1,2, 3] t hi adi 8709 bENR b]amﬁedm K- Gvhigte, R PHs othegthian by drogdn; ambeitheyNHC®) is non
aro mat ' ¢ bonded via N to X3, 01 O, S, CH» or NH bonded to X3. In a particular aspect the ring (a)
( . contains aromatic nitrogen, and more particularly ring (a) is pyridine or pyrazine.

Examples of rings (B) include optionally substituted:

(a) and (b) aromatic

1H-pyrrolo]2,3-b]-pyridin-2-yl, 1H-pyrrolo[3,2-b}-pyridin-2-yl, 3H-imidazo[4,5-b]-
pyrid-2-yl, 3H-quinazolin-4-one-2-y1, benzimidazol-2-yl, benzo[1,2,3]-thiadiazol-5-yl,
benzo[1,2,5]-0xadiazol-5-yl, benzofur-2-yl, benzothiazol-2-yl, benzo[blthiophen-2-yl,
benzoxazol-2-yl, chromen-4-one-3-yl, imidazo[1,2-a]pyridin-2-yl, imidazo-[1,2-a]-

pyrimidin-2-yl, indol-2-yl, indol-6-yl, isoquinolin-3-yl, [1,8]-naphthyridine-3-yl,
oxazolo[4,5-b}-pyridin-2-yl, quinolin-2-yl, quinolin-3-yl, quinoxalin-2-yl, indan-2-yl,
naphthalen-2-yl, 1,3-dioxo-isoindol-2yl, benzimidazol-2-yl, benzothiophen-2-yl, 1H-
benzotriazol-5-yl, 1H-indol-5-yl, 3H-benzooxazol-2-one-6~yl, 3H-benzooxazol-2-thione-
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b (29)-2, 3-di hydro-I Hindol -2-yl, (2S)-2, 3-di hydro- benzo[ 1, 4] di oxi ne- 2-yl,
3-(R ' S)-3,4- di hydro-2H benzo[ 1, 4]thiazin-3-yl,

3-(R) -2, 3-di hydro-[ 1, 4] di oxi no[ 2, 3-b] pyridin-3-yl, 3-

(S)-2, 3-di hydro-[1, 4] di oxi no[ 2, 3-b] pyri di n-3-yl,

2, 3- di hydr o- bgpzed7losfsdi oxan-2-yl, 3- _ PCT/US2006/060023 _
substi t ut ed- 3H qui nazol i n-4-one-2-yl, (7S)-6, 7-di hydro[ 1, 4] di oxi no[ 2, 3-c] pyri
dazin-7-yl (b) is non aromatic 1,1, 3-trioxo-1, 2,3, 4-tetrahydrol

16- benzo[ 1, 4] thiazin-6-yl, benzo[1, 3]dioxol-5-yl, 2,3-

di hydr o- benzol[68-yi4}Hibeiothifzoy-L;on2-500 p3F2-qBinaioliyiar anckib plz BHxuakelfr-4-one-6-yl,
3-substi t ut ed-

3-substituted %ﬁ%@ﬁ?g@gg ?aépy%u{ﬁﬁ% SBEyEenZP[I 233] Efzo%_ulyéd 3H

benzot hi azol - 2earml, Gﬁgthladwlb%ﬂzb%{nlzo[ll]‘ﬂ@@@,%ﬁﬂr?— falﬁ‘o%EL bengpthiazol-5-yl,

(3-oxo0-3, 4-di rﬁéﬂi&mgﬁh-tﬁ% n&@olinBL-PX@diddo fr, %hpyridazin-2-yl, imidazo[1,2-blpyridazin-
4H benzo[ |, 4] I£I azi n

1, 4] t hi azi n- 6-4Yh PYT @ggz‘ﬂ?ﬁxﬁé 2%3%%*%9105\2%%%3’9& 2%{ leb)R%raél%[lrf -Hoyripidity or o-

benzo[ b] [ 1, 4] tdﬁlylalzﬁ'pudim[SZ -0}{1,2,4]triazin-3-yl, pyrido[1,2-ajpyrimdin-4-one-2-yl, pyrido{1,2-
5- oxo0- 2, ~dih t
pyrlxdo[ 2, 3- Ib yiﬁﬁﬁﬁt a‘{z]{n?lezgg’i)hém%m%&% @lg%agégwl t%l?ﬁz %JP o déng lral?t hi az
in-7-yl), 2, 3‘7 -oi ijeaelol . Hbjpyridc]-2l, Qn@]o [312-h]pwritiag- Y\L thiggplo[5,4-bJpyridin-6-y1,
2- 0X0- 2, 3-di hY416>€lT=i pMad[ (liQL i‘kﬂlﬁintil yRZioRo-1 ﬂt{hhydro -isoquinolin- 3 1, thiazolo[4,5
Be

2 S e T e %aﬂm%é i A g oL 3

3, 4-di hydr o- 2H- benzo[ 1, 4] oxazi n- 6

3, 4-di hydro-2 519L110m‘c}111 hi a2| n- 6- yI 3- oxo- 3, 4-di hydr o- 2H

pyrido[3,2-b ]}[le‘gﬁomrn—é hdro 2Hp do[32b51 4Jth|a2|n6yl
- 0x0- 3, 4- di I‘@@)‘ 321|lhy§9crﬂdﬂ1l®12 36,]([25/ -2, pifiyelsq- éer@o{w]dmxme -yl, 3-(R,S)-3,4-

, 4- di hydro- | @QHLU@:DQO'[Q ﬂﬁmﬁmﬁl&-yl% £R)- zigiaﬂ@aﬂrqllvk]&uklﬂapszeﬂ-b}@yﬂmﬁrseyl73 yl,

7 e 3?@5}?536‘% G SRR 23 3oy cao benegth Hpppn . >

, 8] napht hyr i dabstfutyd-3H-quinazolin-4-one-2-yl, (78)-6,7-dihydro[1,4]dioxino]2,3-c}pyridazin-7-yl
- 0X0- 6, 7-di hydro-5H 8-t hi a-1, 2, 5-tri aza- napht hal en- 3-yl ,
- ox0- 2, 3-di hydro-1 H pyrido[ 3, 4-b][1, 4] oxazin-7-yl,

- 0X0- 2, 3- di hyl@)isnpmateniatigo[ 2, 3- b] [ 1, 4] oxazi n-7-yl, 6, 7-

di hydro-[1, 4] di,p3itfieo2l @3@1@&&113;6141'1&1)8@&1,4 thiazin-6-yl, benzeg[l §1%0x015 yl, 2,3-

1, 3] oxat hi ol 0 6 710815 06/.060023
L1, Shoxathl o ol s SLEYEL BB d o nd o mm&a%’%ﬂ& eLRo"
g g CId|h hé dr ]9[ TheAiaxazdi2iane{62y]33-sjiplitutedi- He-bahzpdxazole-2-thione-6-yl, 3-substituted-3H-
| ror ur r
g hg Gt )ggi? Ia%cgi[e%gl d;'ilwenzoﬁl 059211{{13% 0 %1??9?:@5% Afydoyhe
ydrof 1, 4] oxasnzali Alspazm-beyihy Wq’ h43hig zm— -one-ﬁ-yl (3-0x0-3,4-dihydro-2H-

h

; g. Eygr oH 12& @ hev{auh hiaf;ﬁ{@ 1%@5%3@ ;%azﬁ(g Udée;t‘%yldtl-ﬁ)xod 3, 45 -tetrahy dro—[ 3 4
| yaroe bfkﬂﬁﬁgﬂg 4 70%5 azhg i 3] R 690l

1, 4] oxazi n- BEPIS™ V52 R SRbaPazeIR £

6] [7 di :f;yc;r 3 ﬁl—gjsqmydoggml Qﬁhla‘Z]IWi‘sjnd%Zﬁiﬁjz sxg%aifsbdmydm 1%13};:;0[2 ,3-blthiazin-7-yl),
0X0-  VES Qi BrDME LGRS b1 g} R dihYdr-1H-pyrido[3 4-

b 1,2,3]th 0

benzot hi 270l - Sty 3 D it A ot b g ST 3.3 ihydro-[L )dioxino[ 2,3

2- 0x0- 2, 3-di hy@pﬁrdniﬂ-?-@zym :d@rﬂ@dra [bhﬂcﬁoﬂt]td[bﬁaﬂpﬁrd"{n-yiyl 334-diby Ml 2R - oxo-

% gxgl gygrg ?eﬂ]f]%ﬁ ﬁ 219 yIB3 égﬂjrﬁﬂyrl anogl% %ngzlnﬁk%\c{i 0?1%432}1%1({ %HR13 i's

Hif in ring (¥yidoi3.3- g][héllwmmmﬁ -.G14- di)haﬂﬂ(’yZH'Bm@[%\% bildethiazined-yi Sopodpy|

when in ring (Rhydrd®He kb Lyl 8 tMazih-B-y1i 4 afiroRIB qhiBokh-pR8. 7NRLB4.-
dihydro-1H-quinoxalin-2-one-7-yl, 6,7-dihydro-4H-pyrazolo[1,5-a]Jpyrimidin-5-one-2-yl,
5,6,7,8-tetrahydro-{ 1,8 ]naphthyridin-2-yl, 2-oxo-3,4-dihydro-1 H-[ 1,8 naphthyridin-6-yl,
6-0x%0-6,7-dthydro-5H-8-thia-1,2,5-triaza-naphthalen-3-yl, 2-oxo-2,3-dihydro-1H-
pyrido[3.4-b][1,4]oxazin-7-yl, 2-0x0-2,3-dihydro-1H-pyrido{2,3-b][1,4Joxazin-7-yl, 6,7-
dihydro-[1,4]dioxino{2,3-d]pyrimidin-2-yl, [1,3Joxathiolo[5,4-c]pyridin-6-yl, 3,4-

I\)I\JCD_U'ICDOOOO

2,
di
6,
6,
b
6
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i's bondedTo X3 and (CIL-4) When NR13 is bonded to X5. In father

enbodi nents R14 and R15 are independently sel ected from hydrogen, halo,
hydroxy, (Cl.) alkyl, (Cl-4)al koxy, nitro and cyan. More particularly R15 is
hydrogen. More particularly each R14 is sel ected from hydrogen, chloro,
fluoro, hydrwoneorosesohyl , nethoxy, nitro and cyano. StillpomoSepadsbdagul arly
R14 is selected fromhydrogen, fluorine or nitro. Mst particularly R14 and
R15 are each H. Particular groups R5 include:

[1, 2, 3] thiadiazol o[ 5, 4-b] pyridin-6-yl 1H pyrrolof 2, 3-b] pyridin-2-yl

2, 3-di hydr o- [diﬂy(ﬂt}-@H@girm[ZZS-B']ﬁy}‘iﬁime%&aljrlm B-dyttydro-1,4-benzodioxin-7-yl, 2,3~

2,3 di hylr oy s O A6l 2o - PLRYRASL 7 3 3a O R b i 5ol 2. 2] py

2- 0x0- 2, 3- di H&* dé@ﬂrhteﬁmf\lr&eﬁzylaﬁ %ﬂ@dm[bﬁbzﬁthum[%ﬁ -b]pyridin-7-yl, 6,7-
2- 0x0- 2, 3-di fmﬂf@oﬂ ;Ecmﬁﬂhﬁl@[ﬂz B]p?hﬂ&ufli Khiegzdinydfo] |4 Joxathiino[2,3-c]pyridazin-3-

3, 4-di hydro 2H-
3 et hyl < 25 o AR Wj%,gg%qda%n- ¥, 2,3-dihydro-1 H-pyrido[3,4-

3- oxo0- 3, 4-di fﬁﬂ{ﬂr,ﬂomm%ﬂtdfdxoéflj b,ﬁaﬁzuetna}@dgohndohzm- -yl, 6,7-dihydro-5H-pyranof2,3-

3- 3, 4-di gﬁ&[ '
3- gig 3, 4- d: E‘? %ﬁpilrbgﬁé%i?lﬁ azin- %Xﬁ%%ﬁ?—@b ﬂr)1]£1 ]1h1 1n3y1Z| n- 3- one- 6-yl)
4- ox0- 4H pyr i trepall 2.3 Fﬁzﬁ]i'ﬁ'ﬁ’ bonzp(1, %5M1§416305éﬁ4’d{eﬁz@§11&¥%7§o¥ thiagplo=[F4nD
2007/ 081597 g : qamsﬂﬂza dﬂ?yc&é-mgr 13023 1B1 4 aiiudrﬂ Rhchonzokd- 4]
r,0X
n ngfyﬂf

oxazi n- 6-yl enﬁgq%)é%crljﬁ )%l g-ﬁ(% Q%?@Bﬂtﬂsr@ Rida ! ¥yl 7-0%0-1,5,6,7-

8- hydr oxyqui
ben)z/o[ 1, 32/q5] tﬂﬂteraEb,B—rﬁplythymb&ﬁzyit hi azol -5-yl thiazol o-[5, 4-b] pyri di n-6-yl
3- oxo- 3, 4- di hydr o- Iﬁgblﬁéfg QJZI&eﬁfs'%e}lB% éllgﬁlrﬁf {55 %deman (C1)alkyl such s

7- chfor o- 3- oxo- 3, 4 ] 3
7-f1 vor o- 3- ox@ﬂéylmrdmwbwm wyfm Moze % B 588 () &'y is H when NR

2- 0x0- 2, 3- di higbadddhb Ky rand o whe&NRﬂB@sZﬂdﬁde?dmIXS

67S gig ? g gl gy? ;? r]g;::@tﬁ%/ n?_bqé cg%%]t(ﬁ‘r ?4(101%1’ %t o gpzelngen?ﬂy)@.elected from hydrogen,
7- chl or 0- 3- oxiel@ Wdaxpy(n op) 2Hyb i dodl3x2; jtp ﬁnd1¢maz Mur6particularly R15 is
hydrogen.

More particularly each R14 is selected from hydrogen, chloro, fluoro, hydroxy,
methyl, methoxy, nitro and cyano. Still more particularly R14 is selected from hydrogen,
fluorine or nitro.

Most particularly R14 and R15 are cach H.

Particular groups R3 include:

[1,2,3}thiadiazolo[5,4-b]pyridin-6-yl

1H-pyrrolo[2,3-b]pyridin-2-yl

C 2,3-dihydro-[1,4]dioxino[2,3-b]pyridin-6-yl

2,3-dihydro-{1,4]dioxino[2,3-blpyridin-7-y12,3-dihydro-[ 1,4]dioxino[2,3-c]pyridin-7-yl
2,3-dihydro-benzo{1,4]dioxin-6-yl
2-0x0-2,3-dihydro-1H-pyrido{2,3-b]{1,4]oxazin-7-yl
2-0x0-2,3-dihydro-1H-pyrido[2,3-b][ 1 ,4]thiazin-7-yl
3,4-dihydro-2H-benzo| 1,4}oxazin-6-yl
3-methyi-2-oxo0-2,3-dihydro-benzooxazol-6-yt
3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin-6-yl
3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-6-yl
3-0x0-3,4-dihydro-2H-benzo[ 1,4]thiazin-6-yl (4H-benzo[1,4] thiazin-3-one-6-y1)
4-0x0-4H-pyrido[1,2-a]pyrimidin-2-yl
6-nitro-benzo[ 1,3 ]dioxol-5-y1



" (39) -2, 3-di hydro[ 1, 4] di oxi no[ 2, 3- b] pyri di n-3-yl

1, 3] oxat hiol o[ 5, 4-c] pyridin-6-yl 3, 4-di hydro-2H pyrano[ 2, 3-c}pyri di n- 6-yl
-carbonitro-2, 3-di hydro-1, 4- benzodi oxi n- 7-yl

di hydro[ 1, 4] oxat hiino[ 2, 3-c] pyridin-7-yl

uor o- 2, 3- siduodr/eside74- benzodi oxi no-7-yl 2, 3-di hydr o- | - berrpsdoos/@ne23- |
di hydro[ 1, 4} oxat hii no[ 2, 3-b] pyri di n-7-yl

di hydro[ 1, 4] oxat hi i no[ 3, 2-c] pyri dazi n- 3-yl

di hydro[ 1, 4] oxat hii no[ 2, 3-c] pyri dazi n- 3-yl
d
d
d

[

5-c

2,3

5-f

2,3

6, 7

6,7

6, 7- di hydr o[ 1, Zflddroxd-eresf-24 3liyidpy 2l chaiopl, 4} gxazin-6-yl
2, 3-di hydr of ur 7 i 1; ST

> 3. di hydro- | E‘%ﬁ’%j[l%xg]% ???diféioé“z‘ﬁnﬂ%?’ gt
5-oxo-1, 2, 3, 5. 467 GRS Adolli zi n- 7- vl
6,7

7

5

3

3

6

6

P

2

, 7- di hydr o- S5Hbdpys[a]tiadiedlpsyi dazi n- 3-yl

- hydr oxynet hy| - 6 dg} kol 1. 4] di oxi no[ 2, 3-c] pyri dazi n- 3-yl
, 6- di hydr of ur]?) ?@’-2(‘, ]g%a(réfa&élz Xi- 3-yl especially

0x0- 3, 4- di hykimeetRidzgiyi-yldo[ 3, 2- b] [ 1, 4] oxazi n- 6-yl
X0- 3, 4-di hygliqa%lgtﬂsgyg[]' 13-]6%(1 b] 51, 4] t gi alzi n-6-yl
-Di hydro[ 1, 4] di gxi po[ Z, 3-c] pyri.dazin-3-yl.
, 7-di hydr o] 1,%?69(3:2%&1 ‘E%ﬁﬁ’ﬁ’ééﬁbr -é]égf‘}ﬁm@z-lerﬁ-m WD 2007/ 051597
CT! US2006106082Borc-Sh a2y 32-pl 8t daz n-3-y

, 3-di ro-[ 1, LNnol 2, 3- . di:-R-r4- i
[1, 3] ox;t hi ol Og@h&ﬂoﬁo?)r#,&dﬁhy@lﬂ??flggﬁgﬂg&g@&l ’ﬂ(tahrl%zlnﬁﬁ'y% he term "al kyl "
i ncl udes gr oups-okerdiryhyire-dHghridaidet-bli balthiexin-7elai ns, for instance, nethyl,
et hyl, n-propy§.oxd-89-AhRRYSH-gy RN (3,430 Athiatin-3-8C- butyl, t- Dbutyl, pentyl

(0]
, 7
7

and hexyl. The_term al Ken shaoul d be .i'nterpreted accordingly. Halo or Lo
hal ogen i ncl ud%’é"“?'lléé%ﬁeﬁ%{‘ﬁdﬁﬁ’ﬁzg‘ftﬂpb'g‘i?"%}ﬁﬂ'ﬁodo. Hal oal kyl noieties include
1-3 hal ogen at Mnlor@ﬁm&mtﬁh}wﬁré-lzmpyﬁlde[imw]@nujo];ﬁdizim-ﬁxyté ain 3_ het er OCKCI yl
group and may Yy . qaut americ forms depending on the nature
of the heter ocggﬁgig ‘5‘556‘16%;?’ A‘ﬁ?gmsqﬁgﬁ ‘g@i‘ﬁ% g c forns are included wthin

t he scope of tHelvxaituelo[SohclpPodie-toft t he conpounds of this invention may be
crystallised og,4rd§g,rdy0s§g.lply}a§§?,3_g]rpﬁmﬁ_(gL}){ents such as aqueous and organic

PN s ScopneTaTeRi s EPd SBEVARUn A udi ng  hydrat os a5 vell s

conpounds cont 2B#litydro] &4 oabthéndABepyaiddf-7wht er that may be
5-fluoro-2,3-dihydro-1,4-benzodioxino-7-yl
2,3-dihydro-1-benzofuran-5-yl
2,3-dihydrof1,4Joxathiino[2,3-b]pyridin-7-yl
6,7-dihydrof1,4]oxathiino[3,2-c]pyridazin-3-yl
6,7-dihydro[1,4Joxathiino[2,3-c]pyridazin-3-yl
6,7-dihydro[1,4]dioxino[2,3~c]pyridazin-3-yl
2,3-dihydrofuro[2,3-c]pyridin-5-y1
2,3-dihydro-1H-pyrido{3,4-b) 1.4]oxazin-7-yl
5-0x0-1,2,3,5-tetrahydroindolizin-7-yl
6,7-dthydro-5H-pyrano[2,3-c]pyridazin-3-yl
7-hydroxymethyl-6,7-dihydro[1,4]dioxino[2,3-c]pyridazin-3-yl
5,6-dihydrofuro[2,3-c]pyridazin-3-y1

especially
3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-6-y1
3-0x0-3,4-dthydro-2H-pyrido[3,2-b][1,4]thiazin-6-y1
6,7-Dihydro[1,4]dtoxino[2,3-c]pyridazin-3-yl
6,7-dihydro[1,4]oxathiino[2,3-c]pyridazin-3-yl

-7 -



produced by processes such as |yophilisation. Furthernore, it wll be
under st ood that phrases such as "a conpound of forrmula (1) or a
pharmaceutically acceptable salt and/or solvate thereof' are intended to
enconpass the conpound of formula (1), a pharnaceutically acceptable salt of
the conmpounWOR0T@WAMil a (1), a solvate of formula (1), oPCHE§2006/060023
phar maceutical ly acceptable conbination of these. Thus by way of
non-limting exanple used here for illustrative purpose, "a conmpound of

bIe salt or solvate thereof' may

formula (1) ceutj.cally_ accept

i ncl ude a phaéﬂ'ag’éﬂ{q[b opgthupelddradpyriagatylor a conpound of formula (1)

that is furthgs- dmyﬁﬁﬁ[rltzl]aﬁxﬁo[ﬂ;ﬁ v@y&dmﬂ.ylce t he conpounds of fornmula (I) are
i nt ended for r conpositions it will readily be

under st ood th[g%?(i’xrznl @Pﬁ% a%rﬁ%ldl ments they are provided in
substantially pure form for exanple at |east 60% pure, nore suitably at

east | 75% pur e anhaagil SR b @l |88 in8Rts ASRREAARL Vel raeﬁ&ran&%?@ pur e

(% are on a Si s ure pr rat| on e conpounds
may be used %l%x%bglﬁﬁ%e fivél, ﬁgwé nplaw@fqp oDy BV iBNBEh A | cal
c?rr})osi Ei (i);s;bﬂtﬁep@tﬂ?ﬁshw eTﬁHﬁﬁﬂfagghﬂnﬁmﬁlfd betﬂilérp@ﬂéﬂ)ﬂmmd]l iﬁn ﬁf]oul dlgotnt a|580/
at |eas 9 nore . syita cularly from o 0
of a compound of tl%ﬂof)r%lr%(ﬁe%Iﬁ%y&S&IuBWaaﬂ%gg%ngﬁggyOd acceptabl e salt and/or
sol vat e thereof. Flaledlkylinegictiosimpdededs3 badegenditangs.t 0 t he i nvention include

t hose mentioned | RS e salts
and sol vates. -8 V%@%O?%%B%P%?’ 8%%%%%?%%31023 ll%ll%] gl%n%%g%@lﬁgbg‘?&ﬁlblh

accept abl e s afosor Gpore fratomsicdorms AcpeikiEng eiohe BUREOL 8 gqoyps.ﬂ?(lép%}ne t he
acid additi oma@ubnguaf@mamﬁnaﬁmmbm&&lsb@peémemwmﬂiphe thel r salts with

m nef al aC|ds e.g. dr hIor| robromc ni.tric hosphori c
aci ds( , or ani c 5}5%’6 S, ecompogmgsy s }nvﬁ%“r(ﬁhéﬁ a( ]% %stffi gﬁge(%ryg{aﬂgt)s?c?

succi ni c, rral p10 solypats push ab@mmus:and qrgarm m1§ulllphmhlcese§401mmmbbﬁnzene

sul phoni ¢), "RiQan e} &Q@ﬁﬁo% mclﬂ(%)@%m{ 185 AReRbmeRf sdivafes iR ¢ aci ds.

The i nvention extends to all suc derivatives. Certajn of the compounds of
formula (1) nBYArESS v W%%@PPW}%CBWW@H&V@QF ?%%F%Of‘”@%t atdnayicer eoi soner s

and m xtures @{)du@erm?@sodegkegﬁdchraatyo Bilisftiof. racem c m xtures. The invention
i ncludes all such e isqgneric xanpl e
the invention |ncII§'ﬁf§’§’§h ﬁgﬁgﬁ%ﬁ FPSdg[?aéE 315338}“2’0%?§mﬁ?m{%ﬁé’f hment

poi nts of NR2(I) R&iplandaannumy atteptatilefshit andior sobateghéreof!’ erenmtendeyl the separ at ed
or resolved o %1%tﬁé‘@om‘?ﬁoﬂﬁ&of%ﬁl&@ﬁ%ﬂa&ﬁ@éeuﬁ%ﬁ@%@& taBle s3RYT @LVEn i soner

may be obt ai ne onvent’] onal hods Or by stereospecific or
asymetric sy?ﬂq’i@é’@ of foa?naafarwfévat@gﬁ@e{maﬂ ) eHany APEwerHHCA e T leor ovi ded

a process for cqpigpaionad thes® rrmtsrm@‘sNagfofh@m-ﬁnht&lg(dthpn uMstl ledre R illwirkdiveand
phar maceut i calll!“é?ac,ce tabl e(%j

conprises cycP CERIBOLA ngulﬁglﬁuﬂﬁr"{ghsm it 1ca5f1y alEdpt Ete satfd S RY OCess

thereof" may include a pharmaceutically acceptable salt of a compound of formula (T)

that 1s further present as a solvate.

— Since the compounds of formula (T) are intended for use in pharmaceutical
compositions it will readily be understood that in particular embodiments they are
provided in substantially pure form, for example at least 60% pure, more suitably at least
75% pure and particularly at least 85%, especially at least 98% pure (% are on a weight
for weight basis). Impure preparations of the compounds may be used for preparing the
more pure forms used in the pharmaceutical compositions; these less pure preparations of
the compounds should contain at least 1%, more suitably at least 5% and more
particularly from 10 to 59% of a compound of the formula (1) or pharmaceutically
acceptable salt and/or solvate thereof.

Particular compounds according to the invention include those mentioned in the
examples and their pharmaceutically acceptable salts and solvates.



A-N(R20)R2, HOR270 NRa i Rlb\ (1A in which RZ1 is (Cl-6)al kyl such
as nethyl, R20 is URS5 or a group convertible thereto and R2’ is R2 or a
group convertible thereto, wherein AA Rla Rb R2, Uand R5 are as defined
in formula (1), to give a conpound of forrmula (JIB): AA-NR2Z RRO RO is ON\
Rib \ | / (JI BYO240@o8¥897ch RO is H, and and thereafter opti 8A2/USH0GP6082S
necessary converting R0 and R2'” to URS5 and R2, interconverting any

vari abl e groups, and/or form ng a pharmaceutically acceptable salt and/or
solvate thereof. -9 WO 2007/081597 PCT/ US2006/ 060023 . The cycl i sat i.on
reaction is effect eBhapauticnysneertplaslis ofdhpdhonermpntipnsdrampopndapt {griglag
activating agem nﬁ:uﬁla tl&&tcﬂﬁdhﬁiﬁﬁ%bl bphanaty apiodtunteults ot elaudhedhir pligRyith

hlorid h | f d
organt ¢ base. TRt 2600 p 2 ARRE I e ot s 3{%@?@@0&@1@%@%@?5?2 or
tosyl at e prepapehio mmtiak:@ acqtic sfpatin ({8F)-2 bateetiaic)k ewrdinid, ondeiaedric, henminpound

of Tormula (11 Bholitn wuémtIﬁeth#iae&eﬁégrum%ﬁl ftm&le&% h%ﬂfc invention there
is provided a p cess uiphgpre oun§ which RO is

OH, and phar ma# ez BEes e B}?dm\%ntg’m%ﬂ@%mtﬂiiép whi ch
process corrpr i aaﬁvaﬁy@sl i sing a compound of formula (TIC: O CI)2R22 821Q N
or (O g) al kyl kyl s Suc ﬁ&s%a%% Flynmal e fopsis ) Bl oigO k. ﬁ?%’@l“lﬁbﬁg@%ﬁ; Mo
gi ve a conpound.godiastereersiraers andinixtuscs adoisherRn@lINatiosRl.p. racemic mixtures. The
invention includes all such forms, in particular the pure isomeric forms. For example the
invention includes enantiomers and diastereoisomers at the attachment points of NR2, R3
and/or RY. The different isomeric forms may be separated or resolved one from the other
by conventional methods, or any given isomer may be obtained by conventional synthetic
methods or by stereospecific or asymmetric syntheses.
In a further aspect of the invention there is provided a process for preparing
compounds of formula (I) in which R is H, and pharmaceutically acceptable salts and/or

solvates thereof, which process comprises cyclising a compound of formula (1TA):

A—NRR?
HO
21 1a
R
RO N
™
ib
R (LIA)

in which R21 is (C1_g)alkyl such as methyl, R20 is URS or a group convertible thereto
andR2’ isR2ora group convertible thereto, wherein A, Rla Rlb, Rz, U and RS arc as
defined in formula (1),

to give a compound of formula (IIB):

RS
0 N
ib N
R (1iB)
in which R? is H, and and thereafter optionally or ag necessary converting R20 and R2’ to

URS and RZ, interconverting any variable groups, and/or forming a pharmaceutically
acceptable salt and/or solvate thereof.
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(I''Dy—and and thereafter converting - CO2H to - CH2- A- NR2- UR5,

i nterconverting any variable groups, and/or form ng a pharmaceutically
acceptabl e salt and/or solvate thereof. The cyclisation reaction may be
effected by treatnment of the conpound of forrmula (RC) with [ithium

perchl orat e wo2aecrBeIrtrile or |ithium hydroxide in waterpé¢nuspivmodzine
tricyclic hydroxy-carboxylic acid (I11D). Conversion of -CO2H to - CH2- A- NR2-
URS may be effected by methylation using nmethanol in sulphuric acid,
followed by reduction to the diol wth sodi um borohydride in nethanol and
conversi on to the Thesytlisatimy iegciionveefficted by dsgtmeohdfohe denptiupd bfforinnlaoxi de.

Reaction w t hyayyhre a'ﬁ"\d‘ct%vdﬂﬁggg%t sudBag ni’@ﬂ%ﬁ@su%@n&l%hféﬁﬁe q{toﬂleﬂés‘ﬂ#)ﬂonyll ves a

comound of 1% retpén%?mﬁfqmm'i? et pao bR BB FENCe SR TERBD bR, RO
i's an N-prot eoth mgﬂl@hmm&r&l‘hs@ﬁoﬁmﬁhylmmfe Mbgill 0% yﬁt@ﬁﬁﬁ@)jl:eparatmn takes

benzyl oxycarh I - f carb renmoved by
several net h&’g%%vl\%&%rs%ﬁgé\% &H%{‘#n se s %88“1%@&%@%““1 Iﬁ?)fnpﬁﬂ l)’?éﬁ%l es see
"Protective G oupdn phurtheyaspicet @mm@@ﬁlgnthfraMp@Ve@d@rmMSﬁoﬂpﬂepaIMts Wl ey-
I nt ersci ence, QNYeR Al for
exanpl e - 10 \Ef;)?%%)?d/ og?&g%‘%%s%ooa/ O pBEh A Rbhatlt ddls |

hydr ochl or i c 38iogsolvaies therseh pihih Drofess foPPRseAYRNnE e RTARAYEY oﬁfonnrﬂamﬁ) a
(JIB) in which R20 is hydrogen. The free amne of formula (11B) in which R20
is hydrogen may be converted to NR2UR5 b convepfional means such as am de
or sul phonam de formation with an acyl R/e R5COW or R5S02W for
conmpounds where Uis CO or S02 ar, CHZ2, by alkylation with an
al kyl hallde R5CH2- halide in t IRE'Q bad®. acylation/reduction with
an a derivative R5COW or reducti ton with an al dehyde R5CHO
under- conventl onal conditions (see f plfes Smth, MB.; March, J. M
Advanced Organic Chemistry, W a2 nte énce) . E@Cj’;\ppropri ate reagents
contai ning the requi ed R5 roup are known oun or may be pre ared
anal ogously gV suchiers ﬂiﬁ‘@r}'lg%gmﬁér (Bnartabsuh aypethy
W02156882, ;N%ﬂgﬁ@ﬁ@g@dﬁﬁmgﬁﬁggﬁm‘ W2003010138, W2003064421,
W)2003064431,, WD20040029 W)é g[g]g 2490, W2004014361,

WD2004041210, 9EDEG45589 &t 5069880036, W20 4058144, \WD2004087145,
W06002047, W06014580, W)06010040, ¢ ! W06012396, W06017468,
W06020561 and EP0559285. \Were R5 c¢@ s an NH group, this may be

protected with a suitable N protgcti g RCh as t- but oxycar bonyl ,
benzyl oxycar bonyl or 9- fluorenyl ney yKycaybonyl during the coupling of
the RS derivative with the free am pe mula (11B). The protecting

group may be renoved by conventi
trifluoroacetic acid.
and and thereafter converting -CO2H to —CH2~A—NR2-UR5, interconverting any variable

, such_ as by treatnment with
(IID)

groups, and/or forming a pharmaceutically acceptable salt and/or solvate thereof.
The cyclisation reaction may be effected by treatment of the compound of
(*~" | formula (IIC) with lithium perchlorate in acetonitrile or lithium hydroxide in water to
give the tricyclic hydroxy-carboxylic acid (IID). Conversion of -CO7H to —CHQ-A—NRZ—
URS may be effected by methylation using methanol in sulphuric acid, followed by
reduction to the diol with sodium borohydride in methanol, and conversion to the tosyl
derivative with tosyl chloride/dibutyltin oxide. Reaction with amine HN-A-NRZ0RZ’
R20 where R20 is URS or a group convertible thereto and R2” is R2 or a group
convertible thereto, gives a compound of formula (TIB) in which R is OH.
Conveniently one of R20 and R2’ is an N-protecting group, such as such as t-
butoxycarbonyl, benzyloxycarbonyl or 9-fluorenylmethyloxycarbonyl. This may be
removed by several methods well known to those skilled in the art (for examples see
“Protective Groups in Organic Synthesis, T.W. Greene and P.G.M. Wuts, Wiley-
Interscience, 1999), for example conventional acid hydrolysis with, for example

-10-



Conveniently the resolution of enantioners at the attachnment position of RO
Is carried out on the conmpound of formula (11B), by any conventional nethod
such as preparative high performance |iquid chronmatography. The conpound of
formula (11A) may be prepared by the followi ng Schene 1:. 0 0 A-N(R25R2 Rz' 0
Rya A----N R WO 2004sMoR20) R~~ \O Li AlHa_ is HOta Rro R2's@uudBefemséziN R1.

I Ib (U RN/ (I11)y R\ (Q4 Scheme 1 Conpounds of general structure

(I'1'1) may be prepared by reaction of acrylate ester (1V) with a conpound

HA- N(R20) R2', such as a Boc protected am no-piperidine, under conventional

condi tions fortriﬂzlmhmtic amdipt h}dmh(cs‘ecacifdo'fhmamﬁbeﬁnﬁet proyvides @mpouMigath, J. M

Advanced Orgarﬂ)ﬁmﬁpﬁ huih jr?qgﬁ#d}f)%; science). Reduction of (I11) to (HA)
t wt

occurs upon treatne m. ni um @é@“ de under conventional -11

WO 2007/ 081597 PCT/TLIJSQ@EW@@M%@)M whish Rs8ds hglrogsn sy bs somyprtedito M B. ;
March, J. M AdvehoethxgnBitontlasns kich as aﬂﬂdeaﬂsﬁlpﬁ(ﬁfa&@deemﬁs)tmnmﬂh @@aﬁwund

o Lo é?%%ﬁﬂ&ﬁ%ﬂa%%ﬁ?%@m 0P Breral B G P o st s

hydrogen ~ per d3lglby alkylation svithoniatiybhatisd IRéCélzéha\lt)ie 1nsthshmwnce of Bshene 2: H
HZN R I's RCOCI ac% gbr(regﬁbm{l @a!na/f l(dﬁxlf R KB W oftddhdive hikytiohQvitd anR O N R

R21) ON\ R
aldehyde R.

JM. Advanced Organic Chemistry, Wiley-Interscience). The appropriate reagents

CHO under conventmnal conchtlons (see for examples Smith, M.B.; March,

containing the required RS group are known compounds or may be prepared analogously
to known compounds, see for example W(002/08224, WQ002/50061, WO02/56882,
W002/96907, WO2003087098, W02003010138, W02003064421, W02003064431,
W02004002992, W02004002490, W02004014361, W02004041210,W 02004096982,
W02002050036, W0O2004058144, WO2004087145, W0O06002047, W0O06014580,
WO006010040, WO06017326, WO06012396, WO06017468, WO06020561 and
EP0559285.

Where RS contains an NH group, this may be protected with a suitable N-
protecting group such as t-butoxycarbonyl, benzyloxycarbony! or 9-
fluorenylmethyloxycarbonyl during the coupling of the R derivative with the free amine
of formula (IIB). The protecting group may be removed by conventional methods, such
as by treatment with trifluoroacetic acid.

Conveniently the resolution of enantiomers at the attachment position of R9 is
carried out on the compound of formula (IIB), by any conventional method such as
preparative high performance liquid chromatography.

The compound of formula (ITA) may be prepared by the following Scheme 1: E

0O —NRER? .
A ") A——NRER?

HA~—N(R20 LA,
21 HO
o N

") R™ 2
() (1A)

Scheme 1
Compounds of general structure (IIT) may be prepared by reaction of acrylate
ester (IV) with a compound HA-N(RzO)Rz’, such as a Boc protected amino-pipendine,
under conventtonal conditions for Michael additions (see for examples Smith, M.B.;
March, JM. Advanced Organic Chemistry, Wiley-Interscience). Reduction of (I1I) to
(HA) occurs upon treatment with lithium aluminium hydride under conventional

-11-



o e 1 S e AL 2 Sl o T b e S o

NBSTBr~CN™R>"ON IT0CN'Rta Rib\ KCNRn (V1) NO TMCl-MOH or
HCl-MeOH OO\OO RIONRa -- RIO NRa \ (CH20" BnEt NCl, K2C33 Ri b
\' / Rb (IV) N (CHROnN = paraformal dehyde NBS = N bronosucci nim de TMsCl
= chlorotrinethylsilane -12 WD 20071081597 PCT/ US20061060023 BnEt 3NCl =
benzyl tri et hMO2000%139M chl ori de Schenme 2 The aniline (XI)PCHUSHM/EHT28D t O
the cinnamde (X), which is cyclised wwth alumniumchloride (with | oss of
t he phenyl noiety - See MC. Elliot et al. SR Inglis et al. J. Med. Chem
47 (22), 5405- 5417 (200 ] Synlett, 5, 898-900 g%004)) to give (IX). This is
sel ectivel y 0coafitipnsisesiofprdmmesy m%%ﬁr, Maseh. d ofdarardihigheapraisert o gi ve
(Vi) and tmeyuﬁ;tméle,g{epup functionalised with N brom)sucm nimde to give

t he brononet hyl aI o (VI onverted to th ni.tril VI ). by
treatnent with KCN H@%I%ﬁgc beﬁﬁ Yo V‘?ﬂ %ﬁ?%&at\(?ﬂ th
under goes acifiie &myhésyeséﬁf)m baogidgisimswitl( fﬁk@ia:rh;banhwdmca«ndldﬁt—buﬁyl Impelrdpgnol ) to
t he net hyl sﬁe?«% xid), and then vinyl ati on with parafornal dehyde. Sone
deret hyl at ed erial is fornmed with , but this can be re- nethyl ated
with TVS-di azonet h‘%lﬁéltetpﬁﬂ@ﬁﬁ%ﬂt%mlﬁﬂpw%ﬁg@emﬁ 25uitabl e for Rla=F. An

alternative route to interne¢liate (1V) is shown in Schemg 3 ?Br H Br H2N R
a RCOC ON\ R a (XV')H2 b ( RCOCI e}
1b

;R
Ph

(X1)

e AIC,
21 1 H
REO AN R R21) Ox N R™
N
R A
R
(Vi) )
NBS
21
21
- (Vi)
TMSCi-MeGH or
HCI-MeOH
O Q
\O \0
21 1a e e 21 1a
R7O N R® o RIO N R
“ BnELNCI, K,CO, “
R1b R1b (V)

(V)
(CHyO),, = paraformaldehyde
NBS = N-bromosuccinimide
TMSC1 = chlorotrimethylsilane
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Ph AICI3 Br HBr R2Z1I0\ Rla RR1I1 R RL\ I / T\ I / (XIll) Rb (XIV) O
OH HOB/ Br RRZION R7a JI~ ~ RIONRar / I '\ Ric Rm(XIl) (I1V) Schene 3
Quinolinone (XIV) nmay be prepared by reaction of commercially available
ani | i ne ()M%‘(S’r wi th ci nnamoyl chloride to give (XV) and its subsequent
cyclisation (PH208H081¥%anpl e of this procedure see Cottet, PEI/USABGEPI23 M ;
Lefebvre, 0.; Schlosser, M European Journal of Oganic Chem stry (2003), 8,
1559). (XIV) can be converted into the brono-quinoline (XI11) under

st andar d condiﬁ@gﬂglﬂ(@gﬁlﬁe@@lﬁmmnémth MB.; -13 WD 2007/081597
PCTI US2006/ 06002 J.M Advanced O gaRinG 2 Cheni stry,

W | | nt i f, X
ey et ) TR Sl e O N ESRRo (01 )
M ; Hoerrner, #uminfian chlfXide (wathdess,of Be;phBReil deisty P Sée MIEgEILGhea . S.R.A0¢lR)et
67(15 5394 T I (51%:0@ f

sygt hZaS| S seza %ajgﬁl égénll q%éﬁc?é%s %1%%@I4§|3? %Hoﬁl\@???g Ej’)&@%@( 935)
54(55), 1006) Thlblsgﬁk@@l@m aﬂﬁ@ﬂt%“%és{m@hslh@h @i m@e@ys@; b teeupl Yy

E 388 B |) onl(2 f2 ?rl 7&1@%’& ﬁlbiﬁ?lﬁgrﬁﬂjr’-‘fgaétgdn?ﬁ@d with; Nﬁﬁimosﬁbmnéﬁl:lﬂe tegivb. theﬁﬁbmﬁh@t_nyl S?)cr:]
schenes 2 and loﬁﬁ% isgse@&gﬂfe t?l&fe m&i@bzﬁr?ﬁ%@ A ﬁ’né%y‘i’r% ori de,
mayI _ bet repl acﬁamﬁymc( REpb8ylemimphomybrampleophich phdarpies ntideathyded imethsmd:}?mq gen;
cyclisation r ead o
a?/um niumtri cﬁl\gs}:lkﬂ E&r%él lhflﬂe%lhgl?&ﬁfhk ﬁllgﬁlsill gSté}rgv 2’ lﬁlnﬁ/llgﬁ(fln W&tﬁn

35(10), 931. Aparafpresl W%Om@lsl@@ema@éﬂﬁ@%@és formedswith (), i thissanhe @n Ais
(ia), nis 1 amehiiBtedivathTMOQAiddoinstheid? THORIDGISHatiG1eabt judabie fork leerpound of
formula (11E): O Mal{\érﬁnvgr&lte to intermediate (IV) is shown in Scheme 3: :

Br
H,N R RCOCI
——
(XVI) (Xv)
AICI
Br H Br
Ro. _N R'® R21| Os. N R
o’ - —
X 1y
R1b R
(Xt (XIV)
| i
HO.  OH o
\B/ BF/V\ 21 1a
21 1 8] R™O /N R
R0 N R™ .
o
R1b \
R X
iv
(X11) 1v)
Scheme 3

Quinolinone (XIV) may be prepared by reaction of commercially available aniline
(XVI} with cinnamoyl chloride to give (XV) and its subsequent cyclisation (for an
example of this procedure see Cottet, F.; Marull, M.; Lefebvre, O.; Schlosser, M
European Journal of Organic Chemistry (2003), 8, 1559). (XIV) can be converted into
the bromo-quinoline (X111} under standard conditions (see for examples Smith, M.B.;
-13 -



(11 By —where RIZ"and Kb are as described in formula (1), with a conpound
R5CH2NH2, by reductive alkylation. C_ The conpound of formula (RE) nmay be
prepared by the followi ng Schene 4: -14 WO 2007/081597 PCT/ US2006/ 060023
On On 0O--O on 0 a0 O NN o0 11~ OH OR210 N\ Ra HR210 N Rla R210 N

Ra Rlb\ Iwoz20riHs97 | / LIAIHA Rlb \ | / (1V) (MS02) 20cDus20a5/060083 N O N
Rla M ONR RD\ I / Rib\ (Il'E) Schene 4 Reaction of (IV) with a

sui tabl e protected ketopi peridine such as 1, 4-di oxa-8- azaspiro[4.5]decane
foll owed by reduction of the ester and cyclisation with nethane sul Fhonic

anhydri de gi virahhbM: didedriced Organéa Gratiigoe WibgdnistssisnsonT kstborenic st QA wi t h
DYOTSELCTL g A et Doyt OB W SR IR,
R2. is Boc, Aﬁg@mt’ i Q)ern%?ni M HogeRE Gl . Eféfﬁi?oRhﬁd‘eé‘?ﬁFl?’cé BiSE- Scheme
5A: -15 WO 20Q70D84HIS), BEH) USRA06pH16HEAIZRIT) @ittt kaodnMeéniNacryfatdyifor x1 ' } 1 - Ove
MeO OVe  MeO Nuleois NaREnoYP'G ot dABY . Walborsky, H. J. Ore. Chem. (1989), 54(5), 1006)
to give (IV) may be accomplished using a Suzuki coupling reaction (for conditions sce
Littke, A.; Dai, C.; Fu, G. J. Am. Chem. Soc. (2000), 122(17), 4020 This route is
particularly suitable for Ria=H.
In schemes 2 and 3, the RCOCI reagent in the first stage, cinnamoyl chioride, may
be replaced by (2E)-3-cthyloxy-2-propenoyl chloride and the subsequent cyclisation
effected with trifluoroacetic acid or sulfuric acid instead of aluminium trichloride (E.
Baston et al, European J, Med. Chem., 2000 35(10), 931.
C An alternative route to compounds of formula (I) in which A is (ia), nis 1 and R3

is H and U is CH», comprises reaction of a compound of formula (IIE):
O

O~ _N R'®

™
1b,
R (1IE)

where R12 and R1Y are as described in formula (1), with 2 compound RICHpNH), by
reductive atkylation.
( The compound of formula (IIE) may be prepared by the following Scheme 4:

-14 -



" NH4 aBHO OH Ms20 O TN F EtOH MeO N\ F pyr, DCE 3 _ }-NHBoc HNO NHBoc N-~I
CH CN 5 DMSO = di net hyl sul phoxi de Ms20 = net hansul pboni ¢ anhydride pyr =
pyri di ne DCE = di chl oroet hane Scheme 5A The diol 3 nay be subjected to an
enzymati c desymmetrization reaction to generate the desired El enantioner
of conpound 4wdyotesesznent with lipase TL and a vinyl esperu§semdsoras vinyl
acetate or vinyl pivalate), followed by cyclisation with nethanesul phonic
anhydride, ester hydrolysis with sodi um net hoxi de in methanol and

activation of the resultant al cohol to nesylate 4 by conventional methods. A
variant of this process is showm in Schene 5B: WO 2007/ 081597 4
PCT/ US2006/ 060023 OH OH O MQ2C CO2Me | dine mal onate, 02N F

DVBO 02N \ F BH3 DVS 02N F | UD | HE OH OAc NOEt 0.5 wt % Li pagé RL, OAc
r AL or QM 1. MsCl, Et3N HN CQ Fl 5 vol vi atetate 02N F 2. /Cf/H+ Fe \
Huni g's Base, 60 C/ TaF, E4N P2 H22120MN8i OAc OH OMs 0 N H
0 NF MsCl, Et3N ON \J|F dioxane/JH20 \ \ Et O N NHBog_
N- Boc- pi peri di ne 0 o N o

21 1 val 1a 21 1a

RTO N r®* H R0 RMRO/N R

RV Rb LAH, gt X

(V)

(MeS0,),0
o o)
N N
1a 1a
Os_ _N R HCl Oy N R
R = R X

(IE)
Scheme 4

Reaction of (IV) with a suitable protected ketopiperidine such as 1,4-dioxa-8-
azaspiro[4.5]decane followed by reduction of the ester and cyclisation with methane
sulphonic anhydride gives the tricylic intermediate. Deprotection of the acetal with
hydrochloric acid liberates the ketone.

Another alternative route to compounds of formula (IIB) in which RlajsF, RIb
isH,R%is H,R20 is H, R2’ is Boc, A is (ia),nis I and R3isH (compound 5), comprises
Scheme SA:
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pyri dine; MECR T FECH =" et hanesul phoni ¢ acid MSCl= net hanesul phonyl

chl oride Schene 513 Interconversions of Rla, R b, R2, Aand R5 are
conventional. In conpounds which contain an optionally protected hydroxy
group, suitable conventional hydroxy protecting groups which nmay be renoved
wi t hout di srwgi2ongostsey renmai nder of the nol ecul e i ncl udepacylkszoer0b0023

al kyl silyl groups. N -protecting groups are renoved by conventi onal

nmet hods. Interconversion of Rla and Rib groups may be carried out
conventionally, on conpounds of fornula (l) or (1IB). For, ex nple Ria or
Rl b methoxy is convertible t@r Ria or Rib hydroxy by trearnen Wi th lithium

and di phenyl phosphi t hod esqribed in | J. Aner.
Chem Soc., 1973, 782 Al kykaf i Emb he h% , with a
sui tabl e aIkyI derivati ng a—#eavrng—grUUp i {de, vyields
Rla or Rib substituted alMkoxy. Rl a ha&le®¢pef®i s converti pt her Rl a by

conventional means, for exanple to hydroxy, alkylthiol hi ol ) and am no
using nmetal catal ysed coupling reactions, for exanple using copper as
reviewed in Synlett (2003), 15, 2428-2439 and Angewandte Chemi e,
International Edition, 2003, 42(44), 5400-5449. R b hal o syehoms brono may
be introduced by the nmethod of M A Alonso et al, Tetraheflron 2003,

59(16), 2821. Ria owaeRi b hal@ P broms.omay be cogvanted.tor-17 WO
20071081597 PCT/ US2866% qgo cyano_ by t+eat-pent w t N} copp (1) cyanide in
NN-dinethyIfornanidEtPH R R_d eonvent i onal
hydrolysis of Rla or R b cyj the carboxy converted to hydroxynet hyl
by conventional reduction. Oofpodnds of formula HA-N(R20)®2' and (V) are
known compounds or may be preﬁ%red anal ogously to known conpounds, see for
exanpl e W2004/ 035569, W2004/089947, W02/ 08

W02/50061, W02/ 56882, /96907, W200308 géfj}ﬂg@@§910138, W2003064421,
W2003064431, W2004008992)-yWh2e0400249 2004014361,

W2004041210, W20040969 V@ZOO@OS%OB 20p4058144, W2004087145,
W2003082835, W2002026723, WO06002 06014580. As shown in Schene
6, the hydroxy-anm nonet h§teyrrol i di ne mula (XI1l) (HA-NH(R20), Ais
(ii), Xis CRAR8, WI is a bond, W and are both CH2, R4 and C R7 are H
and R8 is OH) can be prepared from doubl ysprotected chiral internedi ate
(XV1), separ abrgobyisph@pahatideve HPLC. The benzyl oxycar bonyl protecting group
is renoved bysinramagenphdnRaniy@idgi ve (XV) and the am no function converted
to a trifluopoapstdam de (XIV). The t-butoxycarbonyl (Boc) protecting group
i s renmoved w DHE =HGiloreathagi ve t he pyrrolidine hydrochloride salt (I11).

Scheme 5A
The diol 3 may be subjected to an enzymatic desymmetrization reaction to

generate the desired E1 enantiomer of compound 4, by treatment with lipase TL and a
vinyl ester (such as vinyl acetate or vinyl pivalate), followed by cyclisation with
methanesulphonic anhydride, ester hydrolysis with sodium methoxide in methanol and
<» ’ activation of the resultant alcohol to mesylate 4 by conventional methods.
A variant of this process is shown in Scheme 5B:
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- Bocce. NcOH Boc% N OH DMAP Boc~NOH Hz Pd-C EtOH (C CO, O Et, N NHCbz OVAP DC
M(XVI) (XV) NH2 (XIV) NHCOCF3 El & E2 (cis) HC MOH DCM HM ~"-1j/yOH

HC LNHCOCF a (XII1) El & E2 (cis) DVAP = 4-dinethyl am nopyridi ne Schene 6
The internediate (XVI) may be prepared by the general nethod of Schene 7:
-18 WO 2007/ OMGBHP7ABTIY’US2006/ 060023 H O Y N~// -yNN b BCT/USZR04A60023
HR2INH2 HO / NUO\' N N OJ | ok o--Zok 3 (XVD Reagents and conditions: (a)
N- Hydr oxybenzyl am ne hydrochl ori de, parafonnal dehyde, toluene, EtCH  80C;
(b) Pd(OH) 2, H2 (50psi), MOH roomtenperature; (c) OH OH

Benzyl oxycar bonyl -succi ni mi de, Et3N, diyghlQrogetpane, room tenperjature.
Schenme 7 In Scheme ® the ayiaomehag, pyrrol Fdife of formula (XVI|

(HA- NH( R20), AG; Lk, Xsjc0, CRIERB, WL PgN-a-kgnid ¥R R VBt fh CH2,
R4, R7 and R8 are H can—be—prepared f omwceFe-f—aHay av bl e

Boc- protect ed am noffet hyl pyrrolidine, and coffvertedo the

trifluoroacetam de. Bocce Bc~N~ HCl/di oxane/ DCM HN N (CF3C0) zO EI 3N

QH OAc
0 2 -OFt
0.5 wt% Lipase PL, DAc Y\/
AL or QLM T MSCLEGN N . Ci
& vol vinyl acetate > 2 Pd/C +Fe Hunig's Base, -
60°C THF, Et,N CH,Cl,

H,, 120 psi

OH OMs
_MSOH oy E MsCLEGN o N F
—_—_—
d /H, O CH,CI
10xane/H, A plrln B
N
NHBoc
F

N-Boc-piperidine O4 N
pyridine, MeCN

MsOH = methanesulphonic acid
MsCl = methanesulphonyl chloride
Scheme 5B

Interconversions of R12, Rlb, R2, A and RS are conventional. In compounds
which contain an optionally protected hydroxy group, suitable conventional hydroxy
protecting groups which may be removed without disrupting the remainder of the
molecule include acyl and alkylsilyl groups. N-protecting groups are removed by
conventional methods.

Interconversion of R12 and RID groups may be carried out conventionally, on
compounds of formula (I) or (IIB). For example R12 or R1Y methoxy is convertible to
R!12 or R1b hydroxy by treatment with lithium and diphenylphosphine (general method
described in Ireland ef 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 halide,
yields R12 or R1b substituted alkoxy. R1® halogen is convertible to other R12 by
conventional means, for example to hydroxy, alkylthiol (via thiol) and amino using metal
catalysed coupling reactions, for example using copper as reviewed in Synlett (2003), 15,
2428-2439 and Angewandte Chemie, International Edition, 2003, 42(44), 5400-5449.
R!b halo such as bromo may be introduced by the method of M. A. Alonso et al,
Tetrahedron 2003, 59(16), 2821. R12 or R1b halo such as bromo may be converted to
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DVAP DCM NFCGCE, Mol NHOOCF Nz a (X1 X) (xv110 (XV1i0 DVAP =

4-di met hyl am nopyri di ne Schene 8 The am nonet hyl nor phol i ne i nternedi ate of
formula (XXI') (HA-NH(R20), Ais (ii), Xis 0, WI, W2 and WB are each CH2)
may be prepared froma chiral dichlorobenzyl internediate (XX I1)
(VW0200308283W0 08u08a52 9) by first protecting the am no POREBL6606023h a
Boc-protecting group (XXI'l), renoving the dichlorobenzyl group by

hydr ogenation to give (XXl), protecti ng the norpholine N-atomvvith a

benzyl oxycar bonyl group (to allow purification by chromat ogr[;]>€ 1{) and
hydr ogenat i onc¥aeo BY freftaentieith expppsy Yﬁ@i%ﬁ’dﬂ%@@&ﬂﬁ)ﬁ{ﬁwe R 19 VO
2007/ 081597 Hﬁﬁk&§ &ﬁQ@&&%ﬂb NH&wMH&QQh 1sB@RJib£R ahBaBdﬁ@ Et 3N MeCH
(XXI) NN II ﬂlt’(ﬁg dc%Hz d- C Et OAc t OAC
WaHO NaHCO8 ca&foxﬁl"o o/ BWVRPI%BEm‘f ¥ Schenme 9 Further
details for t he pr(é:papmmdsmf fofmde HAoNRIIBE dnd (W ki kfudvn acmpdundndr may e

exanpl es. @ﬁﬁ&rgﬁl mo?tb{x&{r 1&18{6%% ﬁtﬁﬁoiegifd}%xﬁr\%g%'ifotéb’%%@é‘ may be

formul ated f in any conve i n"human or

veterinary meWQZORE089RA7, Wﬁ%ﬂ% i WIOl(59861, %99@:/&6%/885 WOL/I6PAE
phar maceut i calv(2OUREF0H2, 0N 206301 DE S, MMEIT0RGWL4D NaVOde03069sH womoﬁ@mp@dapt ed

Loce o eai | oFWEPlagtoRE bRl 55, S e SRk tLSRIRRY o

formul at ed f oWGXOGHOHES#4,aV D3004037 Bfy WQI0B08ZEAS, WORHERH2H T30 REOIE)2(EE andl t he
form of tabl efgygspdiiyl €s, powders, granules, |ozenges, creams or liquid

pr epar ati ons, such as oral or sterile parenteral sol utions qr suspensi ons.
As shown in Scheme 6, the hydroxy-aminomethylpyrrolidines of formula (XIII)

(HA—NH(RzO), A is (ii), X is CRAR8, W1 is a bond, W2 and W3 are both CH», R4 and
C_. R7 are H and R is OH) can be prepared from doubly protected chiral intermediate
(XVI), separated by preparative HPLC. The benzyloxycarbonyl protecting group is
removed by hydrogenation to give (XV) and the amino {unction converted to a
trifluoroacetamide (XIV). The t-butoxycarbony! (Boc) protecting group is removed with
HCl to give the pyrrolidine hydrochloride salt (IT1).

Boc
“~N Boc\N OH BOC\N OH
—_—
H, Pd-C EtOH (CF,C0),0 EiN
NHChz NH DMAP DCM
2

{(Xv1) {(XV) (XIV}) —NHCOCF,
E1&E2 (dis)

HGI MeQH DCM

Q- _ HNqOH
HCl NHCOCF,
ay
E1 & E2 (cis)
DMAP = 4-dimethylaminopyridine

Scheme 6
The intermediate (XVI) may be prepared by the general method of Scheme 7:
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The topical fornulations of the present invention nay be presented as, for
i nstance, ointnents, creans or |otions, eye ointnents and eye or ear drops,
inpregnated dressings and aerosols, and may contain appropriate

conventi onal %ﬂphﬁh §Wsuch as preservatives, solvents top /ﬁ:@
penetration an |ents in ointnents and creans. The fo ations na

al so contain conpatible conventional carriers, such as creamor 0|ntnent
bases and et hanol or ol eyl alcohol for lotions. Such carriers nay be
present as fromabout 1 % up to about 98% of the fQ&nuIatlon More usual |y

they will formup a out 80% of 4 he fornul f%blets and aapsul es for
oral adm nistrati onﬁné @ unit_dgse pr and—ay- cont ai n
conventi onal exci pi su as binding ag forH exa @ syrup, acaci a,
gelatin, sorbitol, tragacanth, or polyvinylpyrrolldone ers, for exanple

| act ose, sugar, mai ze-stqarch, cal cium phosphate, sogbitol or glycine;
tabletting |ubricants, -20 WO 2007/081597 PCT/ US2006/ 060023 for exanple
magnesi um st earate, talc, polyethylene glycol or silica; disintegrants, for
exanpl e potato starch; or acceptable wetting agents sy€hyas sodi um | auryl

sul phate. The tablgts ,be coated acqggxdi %toc;ret 3 well known in

nor mal pharmaceutic practlce Q'al liq pre}far iohs may be in the form
of , for exanple, aqueoys or oily—swmspensijon§, sOlutions, emrulsions, syrups
or elixirs, or my beNpresented as a dry prwdugt for reconstitution with

wat er or other suitabke hicl e before use,)\S liquid preparations may
contain conventionaP aditives, such as sspéhding agents, for exanple
sorbitol, methyl cell I ose, glucose syrup, geI atl n hyc(D(M)/et hyl cel | ul ose,

car boxymet hyl _cel | ul ose al i um stearate enat ed edible

um n :

fats, enulsif m"‘fs )N peazyleppr t“f‘}f 0”36 ‘Hi‘ft’ (SIoLH |

acaci a; nonI aég) %E‘g e gﬂ vaﬁ% Iﬂ‘ﬁ‘i/teml?eﬁﬁ‘feu IeBc@ﬂfz’Blfcg ?Wlfs%‘)mnmf‘%%]fg(anpl e
V' est

al nrond oil, e ]rsf}ﬂct as gl yceri n%th I§r9pyl ene gI ycol, or ethyl

al cohol ; preservatlves for exanple neth propyl drox ben ate or
sorbic acid, and, ilnSshemegéhe aemmmﬁbylmhdmeaxf I)dblpo )a@éhts

Supposi tories (‘M)'Xlé?@lmlés W Nk wiahd HERE 8bh @Y, RASRE an®R Y arcCMaPpcahUL t er

or other glyceride. par ent er stratlo £1 Ui n|t psa forms
AR A M L N TG R P L WA
preferred. Thecomwegpaiindhe ttdfpeneiermgnidn t he vehicle and concentration used,

can be either suspended or dissolved in the vehicle. In preparing solutions
the conpound can be dissolved in water for injection and filter sterilised

before filling kit asuitabl e_vial of*3 @r e &dAd>gse8M ng. Advant ageously,
agents such as a | ogal/ anaest pglchg e pr eselvdti ve and bufferin gents can
be di ssolved in the vehicle. Mereahance thelsiahitity, the ganpobifi.QM can
be frozen after fillimnf*into the vial apgdt he wat’er renoved und%l)vacétum
The dry |yophil ¥¥ed powder is then sealéd in the vial and an acconpanyi ng
vial of water DHAP=Kajretikoimopieyhebe supplied to reconstitute the liquid
prior to use. Parenteral suspensions Scheme 8
The aminomethylmorpholine intermediate of formula (XXT) (HA-NH(RZ%), A is

(i), X is O, W1, W2 and W3 are each CHp7) may be prepared from a chiral

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

amino function with a 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 required morpholine derivative (XXI).

-19-



are prepared in substantially the sanme manner except that the conmpound is
suspended in the vehicle instead of being dissolved and sterilization
cannot be acconplished by filtration. The conpound can be sterilised by
exposure to wigwbrrseseoxi de before suspending in the sterpteuynidsbes
Advant ageously, a surfactant or wetting agent is included in the
conposition to facilitate uniformdistribution of the conpound. The
conpositions may contain from 0. 1% wei ght, preferably from 10-60% by
wei ght, of th¥:active material, de enalng on the method ?Vm&dnlnlstratlon
VWhere the co ions conprise dos units, each unit *w preferably
contain from 506;l 0 ng eéc?dmcactl i gre,dp@@gtsNM‘g&e doséegg & | oyed
for adult human at rrem——w-l—l——prefe range from.100 00 per
day, for |nstanc- 1500 on the route and frequency of
adm ni stration. Su &, dosage corres ontg” T 1.5to 50 /[ kg per day.
Suitably the d @g from5 to 30 W/ kg per day. -21 WO[206:&4@883&597
PCT/ US2006106002 (Dt may beptrle | Jotteacvaigoapeut i €
agent in the conpositjons of the inventiongor a conbinati E%mwm£mher
antibacterials. If the other antibacterial is a (i-lacta
(3-lactamase inhibitor may al so be enpl oyed. Conpounds of forrrul a (1) may
be used in the treatnent of bacterial infections caused by,a w de range of
organi sns including both Gramnegative and G ampositive | organlsns Some
conpounds of formula (1) may be active against nore than dnﬁ::;rganlsn1 Thi s
ic
S,

ng per day depe dlnp

may be determ ned by test nethods described herein. pub tions
including but not limted to patents and patent appli catl on NClted in this
spec(flcatlon are herein incorporated by reference as if eachmgnd|V|duaI

publ ~cation were specifically and individually indicated to be incorporated
by reference herein as though fully set forth. The foll owi nd®8xanpl es
illustrate the preparation of certain dwhpmefids of fornmula (1) and the
activity of cert aipGerReuRds: A plepiritidor(chinpa&ifls 08 forM@la (Ote RARY 8f thé

or gani sns. Exanggfs and Experlnental Gener al AbbreV|at|ons in the exanples:
rt = roomtenpé M5 = mass spectrum ES = El ectrospray mass

spect roscopy LCVSB Tie ahﬁbd\ﬁr'fal tdmpduddscdmc@rﬂmgagtmﬁmenﬁmmaﬁbeﬁirmﬁamﬁb’r HPLC =

Hi gh Perfor %nilg&;%{%nqn % 9&%&9&%%&%}4@% il El[t&[n rtv%te{'lg%gﬁ agé(d?cl B{Fg ) NDAP

or Mass directe eparat ZQ nass
spect r onet er f(mblgﬁmgl)h)ot@r antibacterials.

The pharmaceutical compositions of the invention include those in a form adapted

for oral, topical or parenteral use and may be used for the treatment of bacterial infection
in mammals including humans.
The composition may be formulated for administration by any route. The
compositions may be in the form of tablets, capsules, powders, 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 as, for
instance, ointments, creams or lotions, eye ointments and eye or ear drops, impregnated
dressings and acrosols, and may contain appropriate conventional additives such as
preservatives, solvents to assist drug penetration and emollients in ointments and creams.

The formulations may also contain compatible conventional carriers, such as
cream or ointment bases 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 to about 80% of the formulation.

Tablets and capsules for oral administration may be in unit dose presentation
form, and may contain conventional excipients such as binding agents, for 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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Certain reagents are al so abbreviated herein. DVF refers to N, N
di met hyl formam de, TFA refers to trifluoroacetic acid, THE refers to
tetrahydrofuran, Pd/C refers to palladiumon carbon catalyst, DCMrefers to

di chl or onet ha fers to tert-Butoxycarbonyl,

met hanol . Pr 0%120&%%?5{3 magneti c resonance (1H NIVR) spect#‘glrlﬁézﬁ%&@%o@%rded
at 400 or 250 MHz, and chemi cal shifts are reported in parts per mllion
(S) downfield fromthe internal standard tetranethylsilane (TMVS).

Abbr evi ations pgxa% ﬂﬁééSlﬁglﬁleste%Faté it %“B”Cglglegf %l?l:rﬂg)'r chlSl]lth‘gllHL doubl ot

triplet, g = quarte
of triplets, appmRleAoHR BrCh; %ﬁcc&pﬁbwﬁm@}sﬁ@s P‘échdéﬁ?‘lwmdw

DMBO-d6 is hetme@magrbb@datwidwﬂdmg th eactids mn%&%ﬁﬁmﬁal pharmaceutlcal

on zation t ecHiieQr! Nivd pipperaR pRCbCin 35 PR Bh Ao f R B REY, s

-22 WD 2007/ 0SLSERsiPGT AABROBHIDEE023 syrmcu’ahm at may bé presentagt mcirry)modmhs
triethyl ammoni fdmeg@ g |t19 LY LYAGE ofiRE ?ﬁ% ‘%flﬁﬁé 99@%e Tgﬁéﬂ”’l@c{&ﬂ' es).

Chi ral pak AD urms conprise o reparative col ums
(5um parti cl e BFpAgatiaps maﬁﬁ@t@e@ﬁwaa@na&:P@l%\feﬁ,esumszﬁum dingpsery fQnexpapiei cl e

3' Zet /PAI\DI ﬁ()l |%ﬂﬁ%mﬁetmaéllétgos\éﬂ 1c ¥ @elatih,Shyll@xHeth lcellulosek czgl:éoxlylmeﬂ}yl

i met hyl p eny rba ira chnol o ol'um
conpri se of a %m% eaméﬁ %eﬁ rh ?%W‘%%F\‘ﬁ@%g%tﬁ ggwisg@jngca(gg?% font o 5um
silica. Chi radxpmlolel Igcithol, sorbitaonprdobategbr @agih;ome-anéoss (Sigles (which may

di met hyl phenylﬁa DATEAIE bils rﬂlﬁggﬂg#ﬂléﬁ oREbR, r@st%fs shi&ias é—k&%ﬁi@”ﬁg |em - prep

reverse phase CO ums CO ca a i cles coated enS|ty

with C 18 al ky8lyeohgr ﬁ@yhﬁepmb@éesewa@ve&cﬁoaewﬂﬁ methyl orgrqnyl prhydipRpenggte ange |

(pPHL. 5 to pH Qr.sorbitCackC¥nd, atde@m@l CattvicatioraXEARnaey) orcRldifing apéats. benzene
sul phoni c acid covag entI lil st rongl y

retains high pKa (i élpPﬁ‘ 38‘3 gcgﬂggl%Vg’glﬁf‘aégu%pl%ﬁp%i’a%ﬁﬁneﬁ%§°cc{?ltﬁh%ﬂﬁ tan be

subsequent |y ¢théretyaeadt. Wi t h excess ammonia in an appropriate sol vent.

Veasur ed retent i on ok B &6 IERRBASN 1y Al AEcRl K55 Gr 0L AN Rfnd e

chr omat ogr aphi ¢ _pr ocedur es owin are
i ndi cative of $OHPoBRGRd aoerile yehi ?r g’@F‘B@FfsferF‘??l\/c;q}\?lcﬂ@Pﬂ‘ﬂdaﬂeﬂ‘? ing B’étohe
i ncl uding |it hidhieldwndrcoskentrhtidnhisedNcan bedithictisaspdayed bddssoblied insthbthitial G ni um

hydri de, “sodi um, y‘!él{%ﬂg saﬁﬁon%?gé yo%ég)uﬁuq he}{lq)r ! s%ol%etgm ‘%ﬁﬂ in ecu?n aIfd ter

ttiacet oxybor of canni ng
Cal ori metry (Dm)hsecwequdﬂlmgng@ awlt@biﬁdwboreﬂanmlee@ﬂﬁﬁcﬂhﬂgt rument nodel QLOO

Differential Scanni gy anadsRsil ”&’gteﬁtrs suéﬁ% a%@dﬁ%rf‘aeétﬁeﬂ%' ﬁ%@e@vﬁ’&@aﬂ\%ﬁﬁ?ﬁ inaA
DSC pan. The pan |sg§€%ed u t he venior The

sanpl e is ranp®gupe Ssel‘ie Véll‘élp Ige B‘?l%ltl}mm@osﬁwn can

frozen after filling into the vial and the water removed under vacuum. The dry
lyophilized powder is then sealed in the vial and an accompanying vial of water for
injection may be supplied to reconstitute the liquid prior to use. Parenteral 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 ethylene oxide before
suspending in the sterile vehicle. Advantageously, a 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 material, depending on the method of administration. Where the
compositions comprise dosage units, each unit will preferably contain from 50-1000 mg
of the active ingredient. The dosage as employed for adult human treatment will
preferably range from 100 to 3000 mg per day, for instance 1500 mg per day depending
on the route and frequency of administration. Such a dosage corresponds to 1.5 to 50
mg/kg per day. Suitably the dosage is from 5 to 30 mg/kg per day.
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DSC i s conducted on a TA instrunments QLO00 -ISi'ff‘ererrltiaI Scanni ng
Calorimeter. The sanple is weighed and placed in the DSC pan (sanple
wei ghts are recorded on the DSC plot). The pan is seal ed by applying

pressure by ushing each part the pan together (lo lid
configurati o‘ﬂ?ggofﬁ‘gﬁggnpl e is ranmped from25 Cto 350 C aécq@%g@oﬁ?"ﬁﬂte.
X-Ray Powder Diffraction (XRPD) Method A: PXRD General Area Detector
Diffraction System The sanple is scanned using the foll ow ng paraneters:

Scan range: 2-40 i Cﬁgﬂ; : Radi ati on
Source: Cu Ka Scaﬁ?ltg §§‘§§°‘%§o‘@3?§ﬁ{°g"c@n : uﬁ%g%dg?ﬁ@ F glrlrteﬁg&\é%t lﬁ&l{apror\es Ti me per
frame: 5 mi n ERpIEonsd the igyengan ona qengbimitien yat atheepidbpotsaiplsn &l thyober sanpl e
E ! Iz te ;23 V\Dﬁaﬁﬁhbf&ﬁllﬁ%ﬁa-ﬁlaﬂn@mb ﬂ&m'\" éinhmeﬁot sﬁ]%tpalsgr)bééﬁpl@9éd.25lcmA
ilter/monochroneter: Si ror .. ct.or e; ne rea
Det ector Diffract |Cg’ﬁll’|%?%g)&‘? : A ‘II%???II:D@P%?WPVY@PBE%W%%F pha- 1
Monochr onet ercaustil dy savipt sngs obargamss ingndigg bbth Grembeghting god Graeipesisve Scan
range: 2-40 2 (66 : e l,at i on
Source: Cu Kgﬁ cgsﬁtﬁf Se{‘)@? E@@Pﬁuousw?&%ﬁég%t§%§¥%8éseco%}§§gg?ep si ze:
0.017 degr eeSTEamEsm Haisnpehe ‘E@Ff‘éﬁuneéé’msémﬁg@é% Jeseribeddieredyol ution time
| nci dent Beam opt iAdpubBeddidng, athdthgot ho? limstbd {oSpatontstaBdPdter apblNERESE Hitedini t
D ffracted Beam optd cs: Automatic sl Lt% (1_ . cel eraiior md Iel .Al.pha- |
Vonochr onet o SRR RSB eapoBla by s F B IHRRBCASRE, at o
Met hod C. PXRpediidsly yod individdaiBeindic@edto MR icorporakqdby-refetdbrrdehinamstharsh filye

sanpl e is scapngf,usi ng the follow ng paraneters: Scan range: 2-40 degrees

two-theta Generator r: 40kV, .40mA di ati on Source: Cu Ka Scan type:
Cont i-nuous e f(?l?ovx\ﬁng examp}{as 1ﬁustratet epreparat?on o certzﬁn compoun otc yp

formula (I) and the activity of certain compounds of formula (I) against various bacterial
organisms.

Examples and Experimental
General
Abbreviations in the examples:

rt = room temperature

MS = mass spectrum

ES = Electrospray mass spectroscopy

LCMS or LC-MS = Liquid chromatography mass spectroscopy

HPLC = High Performance Liquid Chromatography (Rt refers to retention time)
MDAP or Mass directed autoprep = mass directed preparative HPLC (using a ZQ mass
spectrometer (Waters))

Certain reagents are also abbreviated herein, DMF refers to N,N-
dimethylformamide, TFA refers to trifluoroacetic acid, THF refers to tetrahydrofuran,
Pd/C refers to palladium on carbon catalyst, DCM refers to 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 are reported in parts per million (8) downfield from the
internal standard tetramethylsilane (TMS). Abbreviations for NMR data are as follows: s
= singlet, d = doublet, t = triplet, q = quartet, m = multiplet, dd = doublet of doublets, dt =
doublet of triplets, app = apparent, br = broad. CDCl3 is deuteriochloroform, DMSO-dg
is hexadeuteriodimethylsulfoxide, and CD30D is tetradeuteriomethanol. Mass spectra
were obtained using electrospray (ES) ionization techniques. All temperatures are
reported in degrees Celsius.
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Time per step: 10 seconds Step size: 0.017 degrees two-theta per step
Sanple Rotation: | s revolution tine Incident Beamoptics: 0.04 radi an
soller slits, 0.25 degree divergent slit, 10nm beam mask, 0.5 degrees
anti-scatter acted Beamoptics: fixed slits (X'c ule),

0. 04 radi an sﬁ#%@%z{ H Det ector Type: Philips X Cel erat gﬁ@?i@%%’ﬁ Ti me
Multi Strip) As will be understood by the skilled chemst, references to
preparations carried out in a simlar manner to, or by t he general nethod

of , other prepar at | oSoartiRiie réRSAWRABSpiBE Bekt9NTrdhiR Mok oA AGRL o s such

aStIITE t enmper.at ur [ g ts
e "5 NG B il (ROl B i
1- ({4-[ (2, 3-Di @F@yﬁ@m}eﬂ P part i APTH o 10wt ptisle s P A1x250mm;

pi peri di nyI } me 26 yin)pagicld w@llﬂzvldﬁﬁﬁlnmbc@mdwthrbmab[s@m (35t ]

qui nol i n- onedzmeE{yazpﬁehﬂaﬁbaﬁaeﬂdh&drmmmgl@aj%j\lc@im@lmsEH Eoltinbl O (a)

g .ZrE%anNyfgch]: uok &EWMBWI 1}5}{}199%{1%%& é?poﬁe&@ﬁthShﬁ’xr&ﬂgg od to
a vi gorously- s %‘ Wléc?fflprésefoif @S“z%‘ﬁré ??Snﬂ% altP{V{%%OO ol ),
saturat ed aquedUEORHER ARG ERFlEH w2 ﬁﬁan-pneaéeveésaphzw cg uﬂalﬁamétﬂww

acet ate (400 nbijca partistes oatdhat hight density. with GdRialkylvbaims audihayewasd fdid stelibiy,
washi ng Wi th wafitlin,a wide @ ;iqum $a8hHY0YOThe SEX (Sgoryl (tattifoﬁt @(cihﬁldg olumn

refil ][er ed. Thg, % gh {1 ch&lt‘éaa ‘d&a ﬂ%@ro (+ve
i on el ectrospra e%olrl t 0 ne A
slurry of (2E)F 1‘5 ?1l§‘f“)l 3t W P B’ e(q’?‘%n 305

nmmol ) in chlor bb@htzéwéh(eams #nopiadn a1 erpranaiate| slvent. Measur Fﬁpﬁ?mﬁmes are
trichloride (1@&ecgdentan themndcise conditiortshd theahprenadgraphic<prdt@ureEhWheregobtedn was

stirred vi gorouabm@ﬂfémﬁlbﬁgitﬁeg»areaﬁéic;{ﬂv@toemaaﬂrdéramaﬁ@{ ure) for 1 hour then
to 75C (internal t agﬁs%‘eam%ghe ngmﬁg i 46 3 MRl ., COO!

40C th t
o at o b 4%1flg@%x Fepemingyi hydsidesod o ByeFide: Wwﬁlwg%vﬁnﬁeﬁ ol 1

vacuo af f or ded tridsetoprbosiveridusre syriedrosundeyBrgorve ion el ectrospray) mz 178
(M) . (c) 7- FIDumsrenti S8tk Cai €Y) qui nol i ne

Method A
DSC is conducted on a TA Instrument model Q100 Differential Scanning

Calorimeter. 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 is ramped from 25 °C to 300 °C at 15
°C/minute.
Method B
DSC is conducted on a TA instruments Q1000 Differential Scanning Calorimeter.

The sample is weighed and placed in the DSC pan (sample weights are recorded on the
DSC plot). The pan is sealed by applying pressure by hand and pushing each part the pan
together (loose lid configuration). The sample is ramped from 25 °C to 350 °C at 10
°C/minute.
X-Ray Powder 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

Generator power: 40kV, 40mA

Radiation Source: Cu Ka

Scan type: Coupled scan

Number of frames: 3 frames

Time per frame: 5 min

Sample Oscillation: 0.1-0.5mm oscillation depending on sample size
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Crude 7-fluoro-8-nethyl-2(1H)-quinolinone (46 g, 260 nmmol) was suspended in
DVBO (300 mM), warned to 35C, then treated with potassiumt-butoxide (329,
286 nmol), under argon (the internal tenperature rose to 45C). After 15

m nut es et hwip 2000disde (21 m, 48 g, 338 Mol ) was added pEEusRodcHEES.
(The internal tenperature rose to 60C). After 30 mn the m xture was added
to water (2 litres) and extracted wwth hexane (1.5 litres). The hexane
extract was further washed with brine, dried over sodium sul phate, and
filtered through a pl u@etdctaiDistede: Bcwt i Ng Wi th 1: 1 hexane: di chl or onet hane

(500 m). Evaporation igﬁ@o%?g%gg F:%?ryg(féGgg’DGelﬁﬁfrorM%' M5 (+ve ion

el ectrospray) mz 192 ) )
8- ( Brononet hyl ) - 7- f | uoRsteztqrfepeiydanesal dudaditeater Diffsastion i on of

7-f 1 uoro- 8- net hyl - 2- (nmet hyl oxy) qui noline (36.7 g, 192 mmol) in

trifluoronethyl henze 5 ). _treated w bronosucci ni mde (37.6 g,
211 oty areRA E IR PaRicE RBET B0 WPl A\phind MRSREBAERT 70C. (01 1 bat
t enper at ur e) Thetsamelelis sadhalusig the followirdkAradddtérst ungsten [anp for 1 hour.

The cool ed m xture was .2007( 081597 | US2006/ 060023 filtered,
Gl AR e

washed wi th dichlor orret%%ane, Ihed or ganic fractions were washed
Wi th saturated aqueous sudiaterpbivenAdloviatSe’sol ution then dried. The sol ution
was filtered through aalauen Qbursd:ldcR, and evaporated affording a pale
yellow solid (51.4 g, 99% . Ms (+ve ion electrospray) mz 271 (MH). (e)

[ 7- Fl uor o- 2- (met hyl oxy)>°82 §ofHdMmtiAYYSacet onitrile A sol ution

8- (bromonet hyl ) - 7- f | uortima pémedp g0 eecppdiii nol ine (22.6 g, 84 mmol) in DV
(600 M) was treated wi of L i d 5 385 Mol ) and heated at
70C (oil bath tenperat ﬁ%ﬁﬁvmhﬁ‘%@h%* et)%%ﬁl?%epwas evaporated to dryness
and the residue parti tSeopeaRefetione dnrezolyion iwet at e and wat er. The organi c

ex:jr act vvast WSS h?f Wt il B{%am%{:ii@s@'().@@%llcﬁiéﬂ Srogélesqiiést l?&h%'%&%ﬁcﬁiv@fg‘(égt t, silica
and evaporated affording a pale browm sol] : , : ve ion

el ectr oFs)pr ay) mz [%fgac(cq%‘ Bqa% qpt@g:)AWhty] slits (X('ceZeratoPmoc?ule . All\{)%a-l

[ 7-f1 uor o- 2- ( met hyMoengchroBnageth, 04 raging sslt &ite (1) A sol ution of

[ 7-fl uoro-2-(nmeth -8 (LK | Py onitrile (50 g, 0.231 nol) in dry
met hanol (850 m)yﬁmg@%rr@tg?ﬂ%%%bﬁeﬁg‘gﬁ hyl silyl chloride (100 m: 0.78
nol) and heated at 79C for 2.25 hours. The m xture was evaporated and then

partitioned RPRINIED: BXRBIPAACHHFREXPIL PraRNPDWRE £1phé-109oichdomefdie M xture was
filtered to renove nethyl (7-f1l o(rgfg- 2-.oxo-1,€§-dj hydr o- 8- qui nol i nyl ) acet at e
and the aqueo eﬁaﬁ?lﬁls\ﬁ?féﬂ? QS“E%QE? PSR HILE Ry | " acetate (2 x 300 m). The
conbi ned organi c fract iSzan wageWadhdagreesiwdti2M sodi um hydr oxi de, water (x 2),

dried (sodi um sul phat e) eng&qﬁ%g@,gpr‘tgﬁ@d‘m@e reacti on was repeated on the
sane scal e, as above. ‘I%e conbi ned reaction products were chromat ographed on

silica gel (1.5 kg), dtadigtiag Sapce: i Bal or omet hane, to afford (83.3 g; 72%.
Scan type: Continuous

Time per step: 10 seconds

PN

Step size: 0.017 degrees two-theta per step
Sample Rotation: 1s revolution time
Incident Beam optics: 0.04 radian soller slits, 0.25 degree divergent slit,
10mm beam mask, 0.5 degrees anti-scatter slit
Diffracted Beam optics: fixed slits (X'celerator module), 0.04 radian soller slits
Detector Type: Philips X'Celerator RTMS (Real Time Multi Strip)

As will be understood by the skilled chemist, references to preparations carried
out in a similar manner to, or by the general method of, other preparations, may
encompass variations in routine parameters such as time, temperature, workup conditions,

minor changes in reagent amounts etc.
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M5 (+ve ion electrospray) mlz 250 (M#). (ii) The recovered nethyl
(7-fluoro-2-o0xo-1, 2-di hydro-8-qui nolinyl)acetate (11 g, 46.8 mmol) was
suspended in methanol (20 nil), acetonitrile (200 m) and triethylamne (8
m, 57 mol), oW ring together with 2M (tri methyl sil ane in
hexanes (30 W:B%@ﬁ%l) and the m xture was stirred at rﬂgg}rﬁzemg@gure
for 3 hours. It was evaporated to dryness and chromat ographed on silica
gel, eluting with DCM to afford an additional quantity of methyl

E 7) f :VEOL o 22( r]ﬁahiﬂl@KM)—(—{&{@l,B-DﬂiﬁdﬂUElM@di@hﬁb p,a(-élﬁjrﬁdﬂ)7-yniem§rl§’dmﬁibpl~d 81 %] f
g t hy R m xture o
methyl [7-flu %Jr diglﬁ hﬁfyg@ d%.g)%lﬁl ﬁgllyl ny!i?zgi et ate g]g 0. 1‘83& nol ),
par af or mal deh Fﬁ e'é lf f)ot assi um car bonate (41 g; 0.295 nol) and
benzyl triethyl anmoni um chl ori de g: ~R73 m)t) in cycl ohexane (1.2 L)
was heated at 86C , with w@j)ro irriing hours.sThe m xture was
cool ed, water added and the Ry r N e i & ethyl acetate (x 3).

The m xture was filtered and rg ext ef witH et yl acetate (x 3). The
conbi ned organic fraction was waste th water (x T Ofine, and dried.

&E%BS?EBEE’&WFB%@@?T (?dé%ﬁﬂ?g&?fﬂ 5 spailis Z‘Edt o g bo o S0l i d

g
(97.9 g; crude yi elusodgp of cinppmyd; cBloridy Q:’&mo d4¥§fn%(\ﬁ%9 next
step. The ot heWdadgomoigomeusbr-stitedingxfueg ¢ﬂ3yﬂ@tr tmﬁ@dmﬂh@ 74lg. 600vBmERy e i on
el ectrospray) saturateduduédvstspdiulbicatinbngl(850 ml), ice (ca 100 g) and ethyl acetate (400 ml)
3-14- ({1 (1, 1- djvaet Al Aty b 2O RYIGRE RO kvas filtered, washing with water more sohds

ami no) - 1-pi pe“%@@ﬁm&m&é’é’ o el S P g - b BEapraegt e

sol ution of net "uoro pr ope e (90%
pure; 106 g; @%)-to 0.367 rmt) 1 1 di et hyl et hyI 4- pi peri di nyl car bamate
(80.75 g; O. Mﬂ(mlwnelnwomtﬂ)fm%ﬁéb/ﬂﬁﬁet hyl guanidine (13 m) in dry DW
(1.2 L) was heated at 80 C for 2 hours, and then at 50C overnight. The

m xture was eV(ﬁPPFRM‘djSB%t f mnozﬁ;l&ggroped with toluene, and

chr omat ogr aphed on Sil | ca (390 %or '%3%‘?3%‘[13 @gzeﬂ’ aﬁﬁgizEeBeq@gn%ybég; Sl

acet at e- hexane (1
el ectrospray) mnol) ipch ene( ml) W%t‘fﬁ’éﬁeﬁﬁlpéﬁhw alunumum trichloride (163 g,

(1-{2-[7-fluorlo2 QLODmttﬁlﬂﬂe(beWpe-ﬂﬁunquf ROIG. At teaBidmywhsokiypd viggtopslt-and heated to
pi peridi nyl) cagsha oiﬁteﬁla&eﬁ@huwr@rfopf hégitisilto 75°C (internal temperature) for 0.5 hour.

3-[4-({[(1,1- df' L@Jv&ye[ Mlﬁ&{o?&mabéc a{’ﬁhﬂ‘&’%d’e&’t XCESs ice w1thv1 g{r?g

pi peridinyl]-2-. oro t?gé%m&aggﬁg ﬁég’g%aﬁ?@gg‘f@a

pipert o] il IOk L] GTR a

sol ution of | iRWingnirareid sffauded the profs (4 &:89ﬁ%1hydrofuran (1M 196 nl,

0. 196np1l) and MS8i(+veadn electtdspmy) mipld8dMiHt9. for 1 hour, then at 0-10C for 1
hour. Water (18 ml) was cauti ously added foll owed by aqueous sodi um

hydr oxi de sol LtU'Pﬁ M 3 nd water (38 m). The mxture
was stirred fo % ﬁ)l\%u'}’ ﬂl?ﬁgb —met 1—2(%@qumo inone fétg é’ Bg{) W‘i{ was suspe%da gt he
DMSO (300 ml), warmed to 35°C, then treated with potassium t-butoxide (32g, 286
mmol), under argon (the internal temperature rose to 45°C). After 15 minutes methyl
iodide (21 ml, 48 g, 338 mmol) was added over 2 minutes. (The internal temperature rose
to 60°C). After 30 min the mixture was added to water (2 litres) and extracted with
hexane (1.5 litres). The hexane extract was further washed with brine, dried over sodium
sulphate, and filtered through a plug of silica, eluting with 1:1 hexane:dichloromethanc
(500 ml). Evaporation afforded the product (36.8g, 74%).
MS (+ve ion clectrospray) m/z 192 (MH*).

(d) 8-(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, 1 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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SRR st

m xture was stirred for 0.5 hour. It was filtered and evaporated, and the
resi due was recrystallised fromethyl acetate/ hexane to give a white solid
in two crops (57.7 g; 81%. WMsS (+ve ion electrospray) nmz 434 (M#). 0)

1, 1- Di net hyl et hyl

{1-[(9-fl uor‘%-"%%”%"&lﬁ*’?z-di hydr o- 4H pyrrol o[ 3, 2, 1-i j | qui nof ¢ HU§2906/060023

yl )ymet hyl ] - 4-pi peridinyl } carbamate A solution of 1, 1-dinethylethyl
(1-{2-[7-fluoro-2-(methyl oxy)-8-quinolinyl]-3-

hydr oxypr opyl ﬁlte%dpwgﬁfeﬁ%ﬂydlékﬁ@fﬁ% IE] & abPihe L;J%ngme@ m%gﬁic Mk gds Qve?@év%@& orm (1

nd
e ﬁ?ﬁesh{ﬁﬁéﬁﬁa%%&%%é%" ! S bigiobiiciyagn, fenidrgd e o s Biped o o

room t enper atttiorgh aplug of siigyand fmqa&ﬁateﬁéﬁ@ré@gétpamllpmsogd At &,99%nd t hen

al l oned to codb (tw ivoekrtresppe) at/z2H. (MHE. m xture was washed with sodi um

bi car bonat e solution (2 x 1 L), brine (IL), dried, and evaporated to give a
solid (54. 75 AV niz 402 (MH). (k)

1-[ (4- Amino- |+ 78@@ %W&W qlgﬁoﬁé%){lg&%%ﬁé dj dro 4H- rgeaq &&1% 1-

i j ] qui nol i n-4- one iyl ’G’chlioif RuBOHRS 3 ol

{1- (9-f | uor dnAMER (600 m) anak freeted with potassbion panide2$ p] Wdimopl) and heated at

1-yl) met hyl | -°Qi(@ebith temple}atae hareatight (Bt nifituge was dvhpomarid)o dasediagg tleved in
f"JrB le?;fgfte har@s;dﬁ 1tiﬂn}>d B%eEﬁ eth msstesgfag? w&%&%@ﬁ@ eRkdet wad waghgaiggat room
dryness and aé?gtro gﬁ?t?ﬁﬁ P‘ﬁ% al‘lugr HPSll}Ceasalng evaporé%Ed%forﬁngatpgg\g Yh et her
to give a pinkt Qlég»t%'a/? was filtered off, washed with nore ether and

dried at 35C MAdeéve wacleamespran ni/ght7 @MYL ve a solid (62.35 g; 110% -

cont ai-ns excess TFA). M5 (+ve ion electrospray) niz 302 (MH#). Racemc

tetial t 4. g ted b t
mat et ahpl(gsquMuh Pf7%£b%§(ﬁ1e%lgldx¥)§3q1 nnﬂnﬁ;ﬂ% gigparat e nﬁél %rggpcﬁgﬁ;\é:k D

colum, elutin \M

mn and R E2MORimduimethanpb(850 aulwes treated vath tﬂmeﬁiyaiﬂy mx&eéégo ahd Bodd. 2 g
(94.4 % ee). ankthehod at¥I1C 1foDR A6 hiwyrk eTHeyrhixture was evaporated and then partitioned

{I-[(9-fluor Ooeﬂw&mﬁ 12c&5t@mn<and1{xla@y£mlnq§ Ih rrlixtubd WAY M@édto remove

1-yl)methyl ] -4.p wy'o&e;%rzb& -8l ing B P &3 vé%
ﬁg] E} ﬁ ;?é%%?% feg er nal
I mfra

concentrat ed
cooling in ic¥ B%ttf’ it ﬁg‘y Fﬁ%%@é‘ Th‘ercgﬂlvt\’a&\? room

t enper at ur e. Wihk2Nispdiumedrydepxidenwater (xohcdsiedr(sndésem Bﬁpwﬁu@daﬁvam@eﬂ ofb&3 hours.
The resul t antreastionphe tpegeld owds: sameseulgesboved t h et hanol (1 litre) and

stirred vi gorousl yrifdRfbtedQeRtibl HOdWU %@re%ﬁllohgtogﬁﬁhéd ¥asilitsgd ot §ﬂ§8 by
filtration, vvg ?I n\%g%\n tﬁget e%hangsco affggl(@gdjg 79}3}" ng i n vacuo at 45C afforded
I 2

a white sol
S'(+ve ion tlectrospray) m/z 250 (MH+).

.-.{ T

(ii) The recovered methyl (7-fluoro-2-0x0-1,2-dihydro-8-quinolinyl)acetate (11 g,
- 46.8 mmol) was suspended in methanol (20 ml), acetonitrile (200 ml) and triethylamine
( (8 ml, 57 mmol), with stirring together 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 methyl [7-fluore-2-(methyloxy)-8-quinolinyl]acetate (10.8 g).
[Total yield 81% ]

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

A mixture of methyl [7-fluoro-2-(methyloxy)-8-quinolinyl]acetate (48 g; 0.193
mol), paraformaldehyde (41 g; 1.37 mol), potassium carbonate (41 g; 0.295 mol) and
benzyltriethy! ammonium chloride (70 g; 0.307 mol) in cyclohexane (1.2 L) was heated
at 86°C , with vigorous stirring for 5 hours. The mixture was cooled, water added and the
mixture 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 repeated on the same scale, as above, and the products
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1-[ (4- Ami no- | - pi peridinyl)nmethyl]-9-fluoro-1, 2-di hydro-4H pyrrol o 3, 2, 1-

I j]quinolin-4-one (racem c, dihydrochloride salt) (30g) was subjected to
preparative hplc chromatography on a 20um Chiral pak AD columm eluting with
80:20: 0.1 acghapizlsishe: met hanol : i sopropyl am ne af f or di ng pharsEhosREREY | OMeEr
(Rt 3.6 mnutes) as an off-white solid (9.42g). Triethylamne can be
substituted for isopropylamne in the preparative hplc stage. (1) Title
conmpound A m xture of

| - [ (4- am no- | cpinpi@ed ﬁhcmwhﬁmﬁeﬂw givOs bdlido(90-9 g; 2ndielyyedd 974 )tsufficiently pure (ca.

pyrrol o[ 3, 2, Lopyliuimel ir- tﬁeﬂa&%stéﬁ%etomem%%%ma&ﬁame mathly &afili natdad 2, 3-
di hydro[ 1, 4] di Ve[mﬂ% 1¥T)§)7"ﬂﬁ Z(ﬁﬁ’ ?oxal dehyde (for a synthesis see
W2004058144, rrpl e f% f‘ ng%)6 J ‘chl or onet hane/ et hanol (3 nJ0.2 m)

was treated with sodiumtriacetox borohydrlde (141 ng, 0.66 mmol ). After
stirring over Iﬁh)gmthyltaaﬁ-ﬁ{(itlurtielethaéﬂwé)pxy]tzarbwe«tﬂ}anem)e]epﬂpa%lmdl-ﬁdﬁ@monw-

di chl or onet hafgcipdxges-giiasdledjpagueaius sodi um bi carbonate sol ution. The
gﬂgﬁfgfoﬁgf‘ﬁgng’ai %@ol@ﬁh%ﬁnﬁﬁl Fﬁ- -hdrBBSmeMyidk -%1 Jlﬁg?@Jz ﬂerenoate r(lgeosu/f’um
sul phate) and” Wag@&%tegﬁwutﬁgﬁ \%Oclgd% &?ﬁglyﬁ@? LPép A glyétcﬁrbgﬁlg c&%@gﬁw on
silica gel, elOf0tmplandyl.d3Potametigganidine 03w metryDME (1.3d90%s5 hertedat of
met hanol i n @0RQ Ifordblatuag, endifhbn atdi0AQ ovéreight. e badereofastelgporated © doyreppund as
?Z%el |n;)W (Z)i 1)8(212@0 ed wﬂll?&uen&dnﬁaﬁ@ﬂxﬁto Qdd-# 31ﬁca4§:1 Libkag (Sﬁgih??nze 33918&%121]'_-{ 95
n, 2. 9’5-3:056\@& élﬁc @1()%%_:‘"6‘2 f §§§1gHgﬁ/) ’

28 WD 2007/ 081597
PCT/ US2006106 4 40- 4. 50 (2H, m, 6.60 (1H, d),
6.80-6.90 (2H, m, 740(1H dd), 765(114 d), 8.10(1H,s). M5 (+ve ion )
el ectrospray) (t)ﬂzl-laﬁﬂcﬂ@ikﬂ&yl (1-FR4] 3-fincatoe- (raéthyiaxy)e&aqmmlhgﬂ-i Intdvoxyipenplyl it4-e
conpound by aggh eﬁg gaegasnrﬁé/drogen chloride in et her (86 ng) Exarrpl e 2

1- ({4-[(2, 3-Di hydr o?fﬂe{h %f‘?‘({ﬁ glyﬁlh%%; Wﬁ%%ﬁ
di nyl th
Um0l | 4 bnd ek % ‘-"EP By EEREEP i ks 1P\|16d‘f"he E

enanti oner f ré@%ﬁ@é@%@@%)ﬂl}/ﬁsﬂb r(%w@srt&ateﬁimth asofltign iidhénm aluminium
pi peri di nyl ) nidytiyde] in Setfahydrofurdn, M)l Hey ol @) WignjoY)rand lstfrdl & this tenjpgtature forrl- 4- one
(enantiomer oy, (Hfft a8} oD %r 1 hour. Water 18 ml) was cautlously added followed by

ooy al” ey hod WA Sl Yl ont 3§ RO el DTS ng “wi th

0-20% met handFx{uf W"i‘s(ﬁtﬁffﬁﬁi ERAT henaﬂ)ar @%Wﬁﬁ%ﬂln ﬂv&

spect r oscopi ¢ mixture was stirred for 0.5 hour. It was filtered and evaporated and the resuiue 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 (MHT),

(i) 1,1-Dimethylethy] {1-[(9-fluoro-4-oxo-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-1-
yDmethyl]-4-piperidinyl} 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 mol) in chloroform (1 L) was
treated with diisopropylethylamine (60 ml, 0.34 mol) and methanesulphonic anhydride
(32.6 g, 0.187 mol). The mixture was stirred at room temperature 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; 88%). MS (+ve ion electrospray) m/z 402 (MH+).

(k) 1-{(4-Amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-pyrroloi3,2,1-
ij]quinolin-4-one enantiomers E1 and E2
Method A

1,1-Dimethylethyl {1-[(9-fluoro-4-0x0-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-
1-yDmethyl]-4-piperidinyl} carbamate (54.75 g, 0.14 mmol) was dissolved in
dichloromethane (300 ml) and trifluoroacetic acid (100 ml), stirred at room temperature
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properties. The free base in nethanol, was converted to the dhydrochl oride
salt by adding an excess of 1M hydrogen chloride in nethanol, followed by
evaporation to dryness and trituration with ether, to give a solid (61 npg).
Exanpl e 3 1-WwOQeaR048y7 4-[ (2, 3- Di hydro[ 1, 4] di oxi no[ 2, 3- c] mUT/EE2006/460023

yl met hyl ) am no] - 3- hydr oxy- | - pi peri di nyl } met hyl ) -9-fl uoro- 1, 2-di hydro- 4H
pyrrolo[3,2,1-ij]quinolin-4-one Diastereoner 1, D hydrochloride N O N, NO
| FOHHDO

(a) 1- {[ ( 3R, 49)r-Yhoums, peaperatde sixyners andpesdtgped withrislinpe) Tie residisrwesl, 2- di hydr o-
4H pyrrol of itkrated witlgetherab igived-pimiesolit itlsat was fipéred affeatashed witheddiy éther and

2-[7-f1 uor o- 2ribdBEP3YE Axdor vBetil HRIAIEM!t) e aREIRPENRSBIEL 1 809 - contains excess
1, 1- di et hyl | [ (3R, 4S) - 3- hydr oxy-4- prperidinyl]carbamate (for a

synt hesi s se 2004058144, anm| ) (cis Enantiomer 1)) according to
the general "H’Sdmb?.e"é??éﬂ‘ﬁ&@/rzi ﬁ)(,ﬁlﬁ*%li), 1;]) and 1(k) affording the
product as a whi t Racamipmateriah(as fiftucspacetais splend i) #ae saparated bymr¢patasive on

el ect r ospr ay khitdl hpREBto(thdta enanZén) FAGHd /B2S1smsk/a FiChn| Qinz0pdk/ B Q6lddim, The

mat eri al (raeﬁﬁihg%ﬁtsot.m.pe@ﬁgefd:m :ﬁs%}mg?ﬁnﬁm@k@@lbv_ 2R R RE Eye
chiral hplc |8n£|1ﬁinthe two diastereoners D "and D2 in a simlar manner to
S,

Exanpl e 1(k). stationary phase was 5uym Chiral pak AD-H, eluting with 50
:50: 0. 1- CH3GNe E899vsy e o o gy B et rp) aof B3 0 58 {%4A4d° ) D2 27 nmin. The
recovery was D 222 ng (>99% de) and D2 123 ng (>99 % de) from 400 ng of
di asteroneri g@anmsd®B. (b) Title compound A sol ution of

1-{[(i3R, 4r52): 4-am 1955 ﬁ';g g‘rLs;: UIB%JP% H g-?k?gl‘zc}—ﬂfﬁi %BIB 2. Liflquipglin-
3 Geter voner s @lﬁﬁﬁ@%ﬁ? %Y %ﬁ?ﬁ%%ﬁ@%‘? R ﬁeﬂéﬁiea?ama dehyde

(for-a synt hdgirpckledc acid $370408 sndiwate(QRpIEwal eytprmphopslingin ioe tathlde) in
N, N- di et hy| fnsiktwedwvekestified i grnigh svarmagtie chont tetmpsatlirel Mht thistoet wasythar ohydri de
(445 mo, 2.1 BRRhirated\it Ricud alRYC 1S hoksX THE Rsiifht SHABROBLRIwainl-Red r esi due
worked up ang herﬂ?rﬁ%f @ﬁ{tﬁe@@%’st{r&d 'S&réﬂs!ﬁff rdIRE Bihe %v%it%& is ot ls %E fjor di ng
the free bas olt 31e Tl cpn'gt%t:m as ngg“ .ess ol | 6@325”2) SH
(CDOl 3, 250 af Tatien. waggng with cthyr O x 599 1)) yvingiin vagpo abAS . ajfogisd @ slite
2.70- 2.95 (®plid (40,568, §%358. 10 (1H, m), 3.85 (2H, s), 3.95-4.05 (IH, m,
4.25-4.35 (4H, m 1-[(4+Adfndt] Pipefidity])methyB-BRudrbH,2-dihyd6-8bp{idtb[312)1- 6. 85 (I H,
s), 7.58 ( 1H’ij]&{9ﬂolinz4-§§e Krér!énﬁ&)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-white solid (9.42g).
Tricthylamine can be substituted for isopropylamine in the preparative hplc stage.

(1) Title compound
. A mixture of 1-[(4-amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-

C pyrrolo[3,2,1-ij]quinolin-4-one (enantiomer E2, 67 mg, 0.22 mmol) and 2,3-
dihydro[1,4]dioxinof2,3-c]pyridine-7-carboxaldehyde (for a synthesis see
W02004058144, Example 2(c)) (37 mg) in dichloromethane/methanol (3 ml/0.2 m!) was
treated with sodium triacetoxyborohydride (141 mg, 0.66 mmol). After stirring overnight
the mixture was partitioned between 5% methanol in dichloromethane and saturated
aqueous sodium bicarbonate solution. The aqueous phase was extracted several times
with 5% methanol in dichloromethane then the combined organic extracts were dried
(magnesium sulphate) and evaporated under vacuum. The residue was chromatographed
on silica gel, eluting with 0-20% methanol in DCM then a 20 -50% gradient of methanol
in ethyl acetate affording the free base of the title compound as a yellow oil (71 mg,
71%).
8H (CDCl3, 250MHz) 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, s), 3.95-4.05 (1H,
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8.10 (IH, s). This material was converted into the title conpound (220 ng)
by dissolving in dichloronethane and then addi ng excess hydrogen chloride
in ether in a simlar manner to Exanple 1. M5 (+ve ion electrospray) niz
467 (MH).

1- ({ (3R 45) - o }ﬁﬂg@é’ghydro[l,q di oxi no[ 2, 3-¢] pyri di n-7- T CHUS2006/060023

yl met hyl ) am no] - 3- hydr oxy-| - pi peri di nyl }met hyl )-9-fl uoro-1, 2-di hydro-4H—
pyrrol o[ 3,2,1-ij]quinolin-4-one Diastereonmer 2, Dihydrochloride N ON' NO
E {Ol[4( §R04g164fn{)e¢2$1a3s (88, thf) @ 4014 $ED A IS 3), BED-63H(2BT, @027 80l 1, @B,

am no- 3- hydro%g]jgv%ﬁglgm(léigd?é% Iuoro 1, 2-di hydr o- 4H—pyrro| o[ 3, 2, 1-
i j]quinolin-4- PREP ¥ tiﬁand 23d|hydro[1

di oxi no[ 2, 3- c] pyr| hﬁswierlaby%mﬁréréﬁp@éhw compeyt bie d@gs@éeswbz@va%slM
Exanpl e 2(c)) chiodde mpthep(@oiyd. general met hod of Exanple 3 (chromat ographed
on silica gel, eluting with 0- 30% net hanol in dichloronethane), giving
material with the sane NVR and M5 spectroscopi c data as Exanple 3. The free

base i n net hano rt di,h sal t ng an
excess of 1M H‘%"GP‘(DE‘@ 1@‘%‘%& 3d§%h ﬂi’gﬁﬂ?ﬁﬂpgg Pﬂh’i‘ﬂgfby“m&f)rﬁﬂ dléjn'

dryness, to gipiperidinydpnethyl)-87Aluogy-1,2-dibydyo- @@@Y!‘G’@!I[Sgil mﬂmogzemmaoozs
Exanpl e 5 9- FIEmandemer E{ Bihwiivpelotiger oxy- 4-[ ([ 1, 3] oxat hi ol o[ 5, 4-c] pyri di n- 6-

yl met hyl ) ami no] - 1- pi peri di nyl } met hyl )~1 i hydro-4H-pyrrolo[3,2,1-ij]
qui nol i n-4- one Dihydrochlorid oNN" s tIO—lI / F > HN / The free

tereoneric 1- { [(3

re
R, 4 S)-4-am no- 3- hydr oxy- | FMI} uoro | , 2-di hydro-4H
pyrrol o[ 3,2, 1-ij]quinolin-4- .o

[ 1, 3] oxat hi ol o[ 5, 4-c] pyri di ne- al dehyde (for a syr@ hesi s, see

W2004058144, Exa Exa I e
3(b). SH (CDCI3, E/Ez‘iﬂﬁ” o tigb ?g 3 W '?j;j ﬁ:ﬂ'g 30
(3H, m, 3.00PPsTdEYPasthy ro- -m@fo 3, 1gHagingfin-dione Enigfiogiss
(2H, m, 5.75E1»44mg) 2 %&d(hmm[l Alioxeofh3-clppriding- 7-carbz>5al(11hyde£§5 mg) %58 ( 1H,
dd), 7.65 (1Hthagener! feth¢d bt ExnpldVB((¢iemiioprapheiodar sisqargal elutihg with9-10%+) .

methanol in dichloromethane), and exhibited the same NMR and MS spectroscopic

properties.

The free base in methanol, was converted to the dihydrochloride salt by adding an
excess of 1M hydrogen chloride in methanol, followed by evaporation to dryness and

trituration with ether, to give a sohid (61 mg).

Example 3 1-({(3R45)-4-[(2,3-Dihydro[1,4]diexino[2,3-c|pyridin-7-
ylmethyl)amino]-3-hydroxy-1-piperidinyl}methyl)-9-fluoro-1,2-dihydro-4H-
pyrrolo[3,2,1-if| quinolin-4-one Diastereomer 1, Dihydrochloride

e AR

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

This was prepared from methyl 2-[ 7-fluoro-2-(methyloxy)-8-quinolinyl]-2-
propencate and 1,1-dimethylethyl[(3R,45)-3-hydroxy-4-piperidinyl]carbamate (for a
synthesis see WO2004058144, Example 34(a) (cis Enantiomer 1)) according to the
general method of Examples 1(h), 1(i), 1(j) and 1{(k) affording the product as a white
solid, racemic at the benzylic centre.
MS (+ve ion electrospray) m/z 318 (MH).

-29.



The free base was converted to the title dihydrochloride salt in a simlar
manner to Exanple 1. Exanple 6

9- Fl uoro-I-[((3R, 4S) - 3- hydr oxy-4-{[ (6- oxo- 6, 7-di hydro-5H pyridazi no[ 3, 4- b]

[ 1, 4] thiaziwe3eorlesmet hyl ] am no}-1- pi peridi nyl) et hyl | - IpCrrok2bosthsm23

4H pyrrol o[ 3,2, 1-ij] quinolin-4-one D hydrochloride N ON"" NNO F HCOH
NON S The free base of the title conpound (12 ng) was prepared from

di astereoneric 1- [ (3 R 4S) - 4- am no- 3- hydroxy-1 -piperidinyl]nmethyl }

_9-fl uoro- 1, 2- di hifée eaterial Gyeemioptahobenzylicegnirniorasseppraiedby meparatiye chive

6- 0x0- 6, 7- di hy Krinto $he {0 diskaerestndr8 D4-and DRIy d pintilaa zianger 3o Easrhlx a{ldleftede (for a
synt hesi s, S%ﬁnw}%gg&é ééum@@zmaﬁ&ﬁﬂdémun \Zﬁhﬂn)solml 6% yield by the

general neth E 80 (2H n,
2.20- 2. 60 (4H SRTR1: Boptt ]3%

1
3.90-4.00 (1H, n Thgresgv PzraSsl?l 232211& 98% %eiﬁpdl# 17@%@(1’%% de&froméﬂgs
(111, t), 7. mmdwstegqmeﬂc@mn(sm dd), 7.90 (1H, d). MS (+ve ion
el ectrospray) niz 497 (M—I+) The free base was converted to the title
di hy drochlor| |nasim'lar manner to Exanple 1 -31 WO

e T Bl syt e
yl net hyl ) am d éy#ydlﬁbkwqiol&?p FJ]CEH ipraneKyd2 me. 0. gencd. P1 diasterspmend- 4H-
pyrrol o[ 3, 2, bad RPBeflihytro[il fHdioxine]2[3-¢ipphidindT-caibdealde¢hy@ (foth Syhthesis bee/ F O—I H N
}5 g?h (Net W02004058144 Examp le 2(c (115 m. 07mmol in N,N-dimethylformamide (3 ml | trst h
| ny me
s e
t t rahydr of
( E) e a0 atffg@hnﬂ the Fopbamtiey tlﬂAf:@@pmmd P ﬁeﬂp@r]gesz o
[ 5- ({[4 (et {20hphedyl ] met hyl } oxy) - 4- oxo- 1, 4-di hydro-2- pyridinyl] nmethyl
gg(e:-:?; ev\égga% Cﬂ(@l ROMEA i 90- I?S(ﬁ(iéﬂt HSSZ @-23@?213!:@399‘5@52861 4H, mﬁmg added
and the m xt u&rkeE K/va é’?joolgém(g rrﬁ;félgsr&%v%? |8 l( ’3 r%‘bhy on
silica el utidgf0-435(H, m), 662 (15, d), 6.85 (1E, ). B85 (1H, 3 ,7 Pt a8 765 1H, m),
8.10 (1H, ). |
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 (+ve ion electrospray) nv/z 467 (MH).

Example 4 1-({(3R,45)-4-[(2,3-Dihydro[1,4]dioxino[2,3-c]pyridin-7-
ylmethyl)amino]-3-hydroxy-1-piperidinyl} methyl)-9-fluoro-1,2-dihydro-4H-
. pyrrolo{3,2,1-ijlquinolin-4-one Diastereomer 2, Dihydrochloride

RS AR

The free base of the title compound (93 mg) was prepared from 1-{[(3R,4S)-4-
amino-3-hydroxy-1-piperidinyl[methyl}-9-fluoro-1,2-dihydro~4H-pyrrolo[3,2,1-
ijlquinolin-4-one (D2 diastereomer) (122 mg) and 2,3-dihydro[1,4]dioxino[2,3~
¢]pyridine-7-carboxaldehyde (for a synthesis see W02004058144, Example 2(c)) (64
mg) by the general method of Example 3 (chromatographed on silica gel, eluting with 0-
30% methanol in dichloromethane), giving material 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 evaporation to dryness, to give
a solid (87 mg).
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wi th 20-40% et hyl acetate in hexane afforded an oil (26.3 g, 67%
(containing sonme triphenyl phosphine oxide as an inpurity). MS (+ve ion

el ectrospray) niz 394 (MH). (b)

{5- Hydr oxy-4-[ (phenyl net hyl ) oxy] - 2- pyri di nyl } met hyl acet ate.

trifluoroacet A sol ution of

(5- ({[4- (et hy{)g%/?%enyl ] met hyl } oxy) - 4- [ (pheny! net hyl ) oxyfT252006/060023
pyridinyl }met hyl acetate (containing triphenyl phosphi ne oxi de as an
impurity) (20 g, 50.8 mml) in dichloronethane (500 mM) was treated with
triethylsilane (10 m, 62.6 nmmol). A solution of trifluoroacetic acid (35
m, 0.45 nol) in dichloronethane (200nl) was added over 1 hour. After 2
hours the m xture was evaporated and. chromato hed , on ica.gel eluting
WL 50- 100% EXPPICE Q0 BU BB AT HBHOmRY dhi e P R Baf RGP GT g
solid, the TFAmethyldming]-1-plperidinyiinethy’),2-dihpdeodHpyosiolB el -Glguirelingt-33 g) .
M5 (+ve ion ebgehigdpsc¥oridd z 274 (MH+) . (c)

(5-{[2-({[(1, 1- D et hyl et hyl ) oxy] car be am no) et hyl ] oxy} - 4-
{[(trifluoronethyl)sul fonyl]oxy- . yr| | ny ) met hyl acetate A solution of

et ahydrof ran 600 M) was
treated at OC with bis(1-mett @ mrboxwate(wl
u
. r|d| nyI}rretH}} ZAcetate trifluoroacetate

nil, 92 mmol). After 30 m nuges g
5- hydroxy 4- [ (phenyl net hyl ) oxyT¥2-

salt as a 1:1 mxty eefr}é%ag bf 8@&&:{? %195413:‘3 cﬁﬂ a@éreﬁ @gph) and
triethylam ne tra %)b ded.
After 30 m'nut{ggR% ara@é‘%ﬁ%gng ]\HéHWHIY ﬁfis' §$ Ieft to
stir for a fubyree[330l-Hlgvinody-4- qneland:ﬁlﬁéws}mé@ﬂéﬂ c]pgnmwﬁﬁk@aékdnkysrdp&@r Bamat e
(9.5 mM, 61 Symhmis) senaw C200403 8 a4 Exlnapleiot) mrss%syiokidy thwgmatathiethoffwfipor at i.on.
and chromat ogy S|I|ca el utlng with 0-100%ethyl acetate in petrol

af forded an oigy Iﬂe./-@l %p@ nl) and
et V%ﬁ*’ L e
give a yell owd 6185 ({44042 (1HAs) 315611 Byrlddf7-4 @ Hyw)) B0 GH, Y 44. 4 in

di chl or onet hams (5@ bmédlgctromay)meaued (MR tri et hyl am ne (9.41 m ) t hen

L1 1-trifl uor o- NV pREmKd bk whé Ec{dvfeﬁté&ﬂb%ﬁt@&ﬁﬁ%éhﬂﬂdk]sﬂ?&%&?ﬂwrﬁﬁﬂ%de
(21 9 0). Aftcﬁ‘f 1%gours the mxture was washed with water, dried and
evapor at ed graphy on silica gel, eluting with O- 100% ethyl acetate
in petrol afforded a colourless oil (19. 7 g, 70% . Ms (+ve ion el ectrospray)
mz 459 (M#). (d) 1, 1-D nethyl et hyl

I- [ ( a(t:) et y: oxy Jixeinpy 4 92?130&%1/(&124%#3 nyaxiodga{43{[6 dg}hmﬁiuguaa%@- b{) tL/E

- car boxyl at € b thd(38 iAdif-3 [{wjl%lb] f %r PSR

am no)ethyl]o uor y yol
acetate (1. 585? %'rﬁl{) ohén -.on hy rochidri

-b|

bi s(di phenyl phosphi no) - 1 I
pal I adi un(I1)

BI NAP) (110 ng, 0.2 mmol),

Laes

The free base of the title compound (12 mg) was prepared from diastereomeric 1-
{[(3R,45)-4-amino-3-hydroxy-1-piperidinyljmethyl}-9-fluoro-1,2-dihydro-4H-
pyrrolo[3,2,1-ij]quinolin-4-one (122 mg) and 6-0x0-6,7-dihydro-5H-pyridazino[3,4-
b}[1,4]thiazine-3-carboxaldehyde (for a synthesis, see W02004058144, Example 58(d))
(75 mg) in 6% yield by the general method of Example 3(b).
SH (CDCls, 250MHz) 1.70-1.80 (2H, m), 2.20-2.60 (4H, m), 2.70-3.00 (3H, m), 3.00-
3.10 (1H, m), 3.78 (2H, s), 3.90-4.00 (1H, m), 4.05 (2H, s), 4.40-4.55 (2H, m), 6.62 (1H,
d), 6.95 (1H, t), 7.16 (1H, s), 7.58 (1H, dd), 7.90 (1H, d).
MS (+ve ion electrospray) m/z 497 (MH+).

The free base was converted to the title dihydrochloride salt (9 mg) in a similar
mannet to Example 1
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acetate (25 ng, 0.1 nmml) and cesium carbonate (1.57 g, 4.8 nmol) in tol uene
(20 M) was heated to 100C under argon for 16 hours then filtered and
evaporated. (See S. L. Buchwald, Og Letts, 1999, 1, 35-37; for the
procedure). wbacr7@sisdue was chromat ographed on silica gepcTred20dsioa@2ni t h
0-100% et hyl acetate in petrol, to afford a white solid (0.84 g, 79% M5
(+ve ion electrospray) mz 309 (MH#). (e) 1,1-D nethylethyl
7- (hydroxynet hyl ) -2, 3-di hydro-1 H pyri do[ 3, 4-b] [ 1, 4] oxazi ne-1 - carboxyl ate A
solution of 1,1-dinmethylethyl 7-[(acetyloxy)nethyl]-2,3-dihydro-IH
pyrido[ 3, 4- b]E[xﬁu@@Xdz({(Mi,@@ﬁ[(Bﬁ»@ih@ﬂm—IH P34idg{3,42b[{1 AfoxhziniZ di oxan (20 m)
and wat er nid]-f?,aﬁﬁﬁow 1 i dBO ) ith Py 9L iore 9, S athybiRpa 2. 72 ™,

a

gng m;rgln) ar tp&ﬁro}ér ?{ eotrlllne% Eﬁ{f) ?oeﬁ&ncentrat ed to"a volume of 5 ni

and water. The organi c extract
was dried and evaporated to afferé~@ celounl ess oil (0 78 g, 105% . Ms (+ve

: oxylate A solution
of 1, 1-di rret hyI et hyl 7 (‘hydr ok dr'hy H gyridof[ 3, 4-
b] [ 1, 4] oxazi ne- 1- car boxyl ate (0O~ 78 or onet hane (100 m )

treat ed ‘5 d,st
overn ght - Fithk A PEMERAB IS EERSH o8y S @%@yﬁn%wﬁ%yi%%%d%ﬁ}%% 5 819p.
M5 (+ve ion éF¥erospray) mz 265(M+#). (g) 1,1-Di nethylethyl
7- [({(3R 4S) - 1- [(%:Sdllumnmfmmwuylﬂh@phinh@@rbgAHO pyncrlbind{%ﬁa,h&dtbﬁlraql (600 ml)
1 qui nol i n- 1- ywhasrmktay i 0°8-aytebien bt[h? (Ei)—nyjdlazenedlcarboxylate (30ml, 152
ggll nol) et g]yl hi ?&&é}%rﬁn {%‘3‘ g;ﬁr)ﬁiekﬁ rﬂ%tﬂﬁ%%{)]g@f 18»1 hsuoate A
pi peri di nyl ] r?é(fla V %PST’a @e ‘?W&Wﬁm | n- 4- one
(50 ny) - 33 Exgrp QB weHd dptﬁ%%é@@@nmm algggol (éé@t 4 mynpl) was added
1, 1- di net hyl anhyﬂe rﬂacﬁme with stired-ooretmygit. Eviapbrpiyon hd [cBrofraddraphgloaxdizt piating
1- car boxy! at &yifrdf)-4m) <y AdeenIRNRkMe aetde@dn ofl (FaRa 80 3cdainthh 96l Ny, after
chr omat ogr apqﬁp St%’éhb f‘o&iﬁe%%@ Igﬁ%,anol in d| chl oronet hane, a white

Ad

solid (62 ng spray) niz 566(M—|+) (h) Title
compound A sd\f% Trion flegttospry % [ ({(3R, 4S)-1-[(9-fl uoro-4- oxo-
1, 2-di hydro- 4H

pyrrol o[ 3, 2, b) {iﬁymﬁwr[(phewlmmwiﬁ]-ﬁpﬁwdry@}metﬁvlmbmﬂeI diffupkgacetate salt
ami no) met hyl ]-2, 3A§J1ﬁ%ﬁrd¥ 4%{& gﬁﬂ]ﬂ 14;]1%@}% h'enﬁﬁa@@@Ez abe (62
7% S &

di chl d
. arcer 1 BEIR RN e %&eﬁ@m@v EEatiy e S o1 ope

Wi th tol uene. S0REmoln dishlorarethang ¢oWhaD aveg isated with tricthylsifane (10 ml 6
mmol). A solution of trifluoroacetic acid (35 ml, 0.45 mol) in dichloromethane (2001111)

was added over 1 hour. After 2 hours the mixture was evaporated and chromatographed
on silica gel eluting with 50-100% ethy! acetate-hexane, then 5-10% methanol-DCM
affording a solid, the TFA salt in a 1:1 mixture with triphenylphosphine oxide (8.33 g).
C MS (+ve ion electrospray) m/z 274 (MH+).

(c) (5-{[2-({[(1,1-Dimethylethyl)oxy]carbonyl} amino)ethyl]oxy}-4-
{[(trifluoromethyl)sulfonyl]oxy}-2-pyridinyl)methyl acetate

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-diazenedicarboxylate (18.1 m!, 92
mmol). After 30 minutes a solution of 5-hydroxy-4-[(phenylmethyloxy]-2-
pyridinyl}methyl acetate trifluoroacetate salt as a 1:1 mixture with friphenylphosphine
oxide (23.8g, 61.3 mmol) and triethylamine (8.6ml, 61.3 mmol) in tefrahydrofuran (200
ml) was added. After 30 minutes the reaction was warmed to room temperature and left
to stir for a further 30 minutes. 1,1-Dimethylethyl (2-hydroxyethyl)carbamate (9.5 ml,
61.3 mmol) was added and the mixture stirred overnight. Evaporation and
chromatography on silica eluting with 0-100% ethyl acetate in petrol afforded an o1l (40.2
). The oil (40.2g) was dissolved in EtOH (300ml) and hydrogenated over 10% palladium
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salt was converted to the crude free base by stirring with an excess of
MP- car bonate resin base until pH 7, filtering and evaporating to dryness.
It was chromatographed on silica gel eluting with 10-40% 2M

amoni a/ met h j i,shl or onet hane, followed by further I do| ' on a
SR sef AL GRS,

rever se- phase emw th mass-directed collection (

acetonitrile/water/formc acid, nonitoring for mz 466), affording a white

solid (35 ng, 62% . 6H (d-6 nethanol, 250MHz) 1.70-1.90 (2H, m, 2.20-2.60

(4H, m, 2.70-chdBRrcbdkR0 g for 1Bhdds. The blidttike was filBredQnd vhpotated 14 oBR a(y2Hows) ,

4.05 (2H, s), 01}1.%@_4%H, t), 4.40-4.55 (2H, m, 6.60 (IH d), 6.72 (1H s),

7.00 (1H, t), 7.60 H.. dd 7. 90 o T I d +ve | .

el ectgosprail) n z A‘a%"&‘i\ﬂ% O?thﬁgﬂ??’%éldﬁlﬁgé) \Mgc %%Wg‘?%%(sp@/%ﬁ\gasﬁe[aﬁgmth

di hydr ochl or i dEctiglpminesd.4kinl) than 3, 1drtwflugio-NwhenyeN-t o Exanple 1. Exanple 8

1- ({ (3R, 49) - 4-[[t{iflyGeomethyDsuifouyldh@hes) foppmdicr{2 59 g). deten 6 heuns the]midture was

hydr ory- 1;Lpi PegdsHEd Wt wﬁﬁ%ﬁ,faﬁbd aft $vap@aRd ICRolkioyapiey Shisiics %@ﬂ, %lughi’g witd 64 ] ]
uinolin-4- o rock ~ . 0 a

? 5- ({[ 4- (Met h?@o?f}?ﬁg%ﬁ' %{eéﬁ(q‘%ﬁg d%‘%%{ Ipprless il y%'??’l @I/g)'et hynyl ] - 2-

pyri di nyl } met Wg %/1 éf’%tg%c %Pr(aﬁ -Z(%ét( &) phenyl ] met hyl } oxy) - 4-

{[(trifluoronethyl)sul fonyl]oxy}-2- pyridinyl)nmethyl acetate (for a

synt hesi s, sedd)20846th§kdy| Biaogabiexpiietly)]-1,3-dihgdro23-ppridd[24)b]leHoxdizBgol ved
in acetonitrilgeds 1a0d ) and triethylamne (65 nl) and copper (1) iodide

(0.44 g, 2.3 mvol e ergoi%d_ ;( @P?—(ﬂﬂéﬁﬂrﬁ ]9421836‘ g,i_')iu- &h koq&?_q_under a
bl anket of i} ée’t..éﬁ,n'ﬂ
ket o g
e T et CE T i 10 S aonny (AL U ns o 0aate GO by ot o
to cool and fidcttereqds mghe1 ) (ST, e (RO nily at e
was evapor at e%ésqle%afaem°@ﬁfﬂde§g%oﬁ?&i1%th%u§%éd HeeHaRel AL B8DY. racet at e
d water. T di hat e) .
oot oo aphyufeaRy bl L G Tooth 9?%8’%??@%3% wg)- de T ?‘f_g(g? W S aehe]
acetate in 4chBgngiearsnbed gnsilicnesl, clutingevith 00i00% @byl gcsate dpgioltsaifade i on
el ectrospray) wilite s8Bd (. 84;)79%)b)

{ 5- Hydr oxy- 4- [ M8 I-vesbh Wlettdspta) Pin/yy3ugl (MERA)py T i di nyl } met hyl acet ate,
trifluoroacetate {5-({ [4-% t hyl oxy) phenyl ] net hyl }

Xy) - 4- ri Jyl h | ] 2- ri.di nyl I . 45. 22
ol es) 1 i ol bl SRR kRt rL SR Mo i Bedidngi o
(9.4 m) and tearberytesi | ane (3.33 nl) and stirred at anbient

A solution of 1,1-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 a volume of 5 ml and then partitioned between ethyl
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+).

(D 1,1-Dimethylethyl 7-formyl-2,3-dihydro-1H-pyrido[3.4-b][1,4]oxazine-1-carboxylate
A solution of 1,1-dimethylethyl 7-(hydroxymethyl)-2,3-dihydro-1H-pyrido[3,4-

b][1,4]oxazine-1-carboxylate (0.78 g, 2.9 mmol) in dichloromethane (100 ml) was treated

with manganese(I'V) 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) m/z 265(MH+).

() 1,1-Dimethylethyl 7-[({(3R,48)-1-[(9-fluoro-4-o0x0-1,2-dihydro-4H-pyrrolo[3,2,1-
ij]quinolin-1-yl)methyl]-3-hydroxy-4-piperidinyl } amino)methyl]-2,3-dihydro-1H-
pyrido[3,4-b][1,4]oxazine-1-carboxylate

A solution of diastereomeric 1- {[(3R,48)-4-amino-3-hydroxy-1-
piperidinyl]methyl}-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one (50 mg)
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tenperature for 18hrs. The m xture was evaporated to dryness and

chromat ographed on silica gel, eluting with a gradient of 2 - 8% net hanol

i n dichloronmethane. This gave an oil (10 g, 100%. MS (+ve ion

el ectrospr awomeo@Bd (MH+). (c) Furof 2, 3-c] pyri di n- 5- ylpmatisgbosasmtat e
(5-Hydroxy-4-[(trinmethylsilyl)ethynyl]-2-pyridinyl}nethyl acetate,
trifluoroacetate) (10 g, 22 mmol es) vvas di ssolved in pyridine (200 m) and
treated with copper (1) iodide .2 g, 27 mmol es) then heated under refl ux
for 18hrs. THhas raagied méthvialsdineih Ttormmd . 3-diy divelthprdda[d4diydeszaad t he
resi due part iltdatbeeglateeddvaghbetteytenasiahah®l offxdmpht ¥b) affdadiag,eftst ur e was
filtered throygh a{‘dg?a%ﬁ&%m{n Lt G00% SR dﬁ&ﬁdr%@ﬁanem%vhu@%&ﬁqéﬁ nlgayer
was separate% ,f/ e filtrate, dried and chrorratograp ed on silicagel
eluting with g g{radl ent of 10 - 60%eth acetate in 40-60 petrol eum et her .
This gave 13, é‘FW‘?I%ﬁW‘PSHﬂWWtSﬁﬂMHtgt ate (1.15 g, 27% and a | ess pol ar
product [2- (tr| met hyl silyl)furo[2,3-c]pyridin-5-yl]nethyl acetate (1.3 g,
23% as oil s mMsé duﬁtﬁ el ectrospray) niz 192 (MH) and M5 (+ve ion

el ectrospray) niz )1 spiution
of furof2, 3- CWI? 2 QW‘I &ﬁl%féﬂﬂlaé&ﬁﬂtﬂ Hci%i;ﬂéog h%i]%iély §Oﬁin1)
and water (16> uq ’él" IE“Fl WJ T%H?ﬂty e stirred
at anbi ent tdéwﬁm-uﬁmmdcf[éﬂ-bﬂ@m]gmmé -pArkaxytage (ﬁaéng)hléﬁw@@mmfﬂi@ﬁéw bet ween
et hyl acet at enl) endtrsutdderith FiRomagaigiacial (Smel), e diverthandxtdrea ved t hen

evapor at ed t QuaHoYdi&Bind HdWcSidHEWEs az%@tr eh Wﬁ@l t@lﬁeﬁb Tﬁgr&rdu%ﬂﬁdfﬁadté?ﬂe

Furol 2 S i ool rﬁmhae&vae%ee;@ H8h B rhk el ghnone!
et hatiol (50 ﬁ%e)una %@ﬁaﬂsaapafaﬁsgto %Sﬁalhwas ehr?@ﬁta@iaa f‘&r‘@ i¢a

pressure) oveel e.lﬂ%gvpﬁi 1 ey %6 Vb ambpie fweshanp bistdéchf aromé@mes follbwed by fitrthee was

Ell I g ir ed t1 g(r) Qubticatios 58 k gesREseqhdse IPIEC fyskdnt @itk neMapREcaddabIlEAiod 7; 88%;3 \é(;
g, 46%’“&

PCT/ US2006/ oéé ;{33 frije/ &&eﬁt%@}rcg@ﬁfg@ﬁ%ﬁﬂ Bﬁ‘%du ng- }forcdé‘% g}%&%@

2, 3- Di hydr of ridin-5-yl met hanol Q(?
di ssol ved i r§ tgﬁﬁ 106- 110 (25 H@»a% @b‘zl\ﬁgt(ﬂ{sr?ﬁh 599% ((2H\/§Déla| oxi de

(6 g, 69 m‘rol3e1£0)—3 zﬁwﬂ mast@c(zﬁmjm 00 (éZIH, sk 4106 (2HSHr 620 GH, tt)r A#Ddrd St(BHomh

ki esel guhr amsoboe(\mp@)ravwm f)mﬂe(m tve@gﬂtd@),dr%r(cfﬂs apRYS (iR, (gllj (Tg 9fg,
e conpoun e 1ree

70% . M8 (+vgy +%%&Lé B (g) Tit
SERRUS R o e TRt

ase mg) in a similar
manner to Example 1.

Example 8 1-({(3R,45)-4-[(2,3-Dihydrofure|2,3-cjpyridin-5-ylmethyl)amino]-3-
hydroxy-1-piperidinyl}methyl)-9-fluoro-1,2-dihydro-4 H-pyrrolo[3,2,1-fquinolin-4-

( one Dihydrochloride
\
N v o
(a) {5-({[4-(Methyloxy)phenyljmethyl}oxy)-4-[(trimethylsilyl)ethynyl]-2-
pyridinyl}methyl acetate

(5-({[4-(Methoxy)phenyl]lmethyl}oxy)-4- {[ (trifluoromethyl)sulfonyljoxy}-2-
pyridinyl)methyl acetate (for a synthesis, see W02004058144 Example 60(d}) (10 g, 23
mmoles) was dissolved in acetonitrile (400 mi) and triethylamine (65 ml) and copper (f)
iodide (0.44 g, 2.3 mmoles) were added. The mixture was degassed and placed under a
blanket of argon. Trimethylsilylacetylene (10 ml, 69 mmoles) and
bis(triphenyiphosphine)palladium(Il) dichloride (0.645 g, 0.9mmeoles) 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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{[ (3R, 4S) - 4- am no- 3- hydr oxy- 1| - pi peri di nyl ] met hyl }-9-fl uoro-1|, 2-di hydro-4H
pyrrolo[3,2,1-ij]quinolin-4-one (50 ng) and

2, 3-di hydrofuro[ 2, 3-c] pyridine-5- carbal dehyde (23 ng) in 91%yield by the
general net hoﬁo% “fesapl e 3(b). 6H (d-6 methanol, 250MHz) by gﬂﬁfagb()?;zH m,
2.20-2.60 (4H, 2.70-3.00 (2H, m, 310325(IHn)350 t),
4.10-4.20 (2H, rr), 4.30 (2H, a), 4.50 (2H, t), 4.60 (2H, t), 6.60 (IH d),
7.00 (1H, t), 7.40 (IH s), 7.60 (IH dd), 7.95 (1H, d), 8.10 (1H, s). M
(+ve ion el ectilipapwaygvapbitedid diyhtis)and HeteddirPahnBaedBawe e bedatt and he

tithe di hydroghhgry §zﬂ41 46y d¥GL a'rﬂecﬁarﬁl'di‘?eh?d’odluﬁﬁw 0 Exarrpl e 1 Exanple
9 9-Fl uoro-| - [((3R§£%‘f g‘{]r&%;yr% sﬂ%pa% lpgl}lf N ???;g%atdheg}f ?ft @agﬁ}/ ﬁ‘gpa}%cetj}ﬁm

napht hyri di n- 2
pyrrol o[ 3, 2, 14P}q0qJ§Fﬁ'6Pmﬁﬂwrscﬁ%em‘P} de N ONNNN | / F H 6H

The free baseM‘B(*tWeeonclwt@sm@m{erM((mlﬁ)Q) was prepared from d| ast ereoneric
1-

{[ (3R 4S)-4-app T&!@T%ﬂﬁleﬁ’i& ﬁgbﬂig ’Jﬂ IR0 e hrifla ol 4H+
i

rrol o[ 3, 2, 1-17
gyoxo 1[5 6, 7- tetra etéYH 0Xy)- %%(F‘B%‘S@f‘ﬂlé’r‘?s?ﬁ‘@m(llar a
synthesis, sedyizpBOHTbaBtateL ﬁ%gae?Zm(JIGS)(l% ane (70 ml) was treated
oxo- 5, 6, 7, 8-t etithahf{ideroadetic 8¢1d@hmﬁymddnﬁhylﬁlm(bb&mlmum@c) at(aﬁibmmg) in 16%
)(llzal d by 2t Bgt ét?ﬂefaiem@sﬂmé ?e%ﬂé}atedstbl e@@%é 3010
(3H, 4. 45° el ik fﬁ?%‘eé 39526 gﬁri‘éﬂﬁ?“ f?‘qg‘?’l‘g‘f?)&l%féﬁyg%]@ga"%a%5 7. 45
(2H, , 7.68 g 00/ 30 (1H bs) M5 (+ve ion electrospray) nmz 478

( MHH+) . The fr Sba@eomdsctm&mﬁ}mé&%@/ﬂhé title dihydrochloride salt (8 ng)
in a simlar manner to Exanple 1 -36 WO 2007/ 081597 PCT/ US2006/ 060023 )

EX??AF"' F( éo's‘ Dl(h) it 0[2,3-¢ yridi yridin-5-ylme 1 acctate _ | nol - 1
pi perl di nyl } met, ﬁyl ;2[5 é{yg?gjk%&é& ?11 CPE% % ‘NE?&]%Y Qe%r@]
qui ol | n- 4- ondriflearaatErRENE B2 mmglan SeRrissa! INP 0P ppdggreatedwith £ 1y
NON O (a) 3, 4oppetid) iothido{Dpgr 2 amiotes) thin beatedinderapBwefyr h§hrs Theingjkturarsas at i on
on the net hod alibwkb®nabl, etapatated tbldeinessind €f résitieqiagtitioned betivdQtethyl adsistd - 3) ,
459-79. and water. This mixture was filtered through kieselguhr to remove copper residues. The

organic layer was separated from the filtrate, dried and chromatographed on silica gel,

eluting with a gradient of 10 — 60% ethyl acetate in 40-60 petroleum ether. This gave

furo[2,3~c]pyridin-5-ylmethyl acetate (1.15 g, 27%) and a less polar product [2-

(trimethylsilyl)furo[2,3-c]pyridin-5-ylJmethyl acetate (1.3 g, 23%) as oils.

MS (+ve ion electrospray) m/z 192 (MH+) and MS (+ve ion electrospray) m/z 264

(MH+).

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

A solution of furo[2,3-¢c]pyridin-5-ylmethyl acetate (1.15 g) in 1,4-dioxane (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 acctate
and water. The organics were separated and dried then evaporated to dryness. This gave
an oil (0.63 g, 70%).
MS (+ve ion electrospray) m/z 15¢ (MH+).

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

Furo[2,3-c]pyridin-5-ylmethanol (1.29 g, 8.7 mmoles) was dissolved in ethanol
(50 ml) 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 evaporated to dryness, to give (1.31 g, 100%).
MS (+ve ion electrospray) m/z 152 (MH).
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Hydrazi ne sul phate salt (51 g) was suspended in water (250m ), heated to
reflux and bronomal ei ¢ anhydride (90.38 g) was added dropwi se. The m xture
was heated at reflex for 4 hours then cooled to roomtenperature. The
reacti on waswoepeasissk with 29 g hydrazi ne sul phate, 53 gcrusnmwemseisc
anhydride and 130m water. The precipitates were collected by filtration,
washed with water and acetone and dried as a conbined batch in vacuo to
afford 4-brono-1, 2-di hydro- 3, 6-pyri dazi nedi one as a white solid (113 g). The
solid in two(haBcPibzdmasodedpmiling-Seatbhldelder us oxychl oride (2 x 200 m)
and heated to reft&&Dﬁﬁtroﬁr&[me}pmdlﬁEb@lmthﬁmtelw&agSmmhﬁtbs) evadissobieéd and

glzgﬁlt gggﬁgt hm &Em&&hﬁﬁﬁﬁe (1‘6h@n15 %%ht@ﬂ%nfﬁ’glzan ﬁ{r%%é @ﬂd@f@ @nmmes and
extract oa- i PRsRides Rk %ﬁ%hrs%%%f» RO P B U o E*hgkhatrﬂe

evapor at ed. Wgﬂe}ségfi‘@d‘@% 18 /g0 sol ved in dicbl oronet hane, and
chr omat ogr apM&i(+om i dl¢atraspyey) 003060 YMHEDCM as el uent) to give a white solid

(101.5 g, 87%. (LC/IVB anal ysis showed ca 20-30% i npurity, isoners of
br ono- di chl ¢ I@D[{lé M5 (+ve ion el ectrospray) n12 184/ 185/ 186 (M),

trichl | ect n 228/

br ormo- SfﬁﬁYL?oaz' en S RE LS SRR T 2R 22 Jﬁﬁ@wémnm
sol ution of &K 448)1é—agll%&hmhysy-ﬁmlpqrﬁmy’!iﬂwﬁm/}d?ﬂ&mmhwﬂwdr H- was treat ed
at around O@yfeloB, Hhijlquimdinidrgye (B0 i) smdi2, BraiHydchfird 2, {-6Hridins{der si on in oil,

5.9 g) over #Rbalttids EB méYih19%4 18daGHd dcBaasths@PERSle 3(b)

?hgh?i-%c?lz% R4l &EJ%E ﬂ%&pﬁ‘bﬁﬂ 905% &%20%9286 4P ’z‘%%r Z' ne as
(50qi) and tI31 rﬁvﬁlﬁ’é’“ é tg’e‘miﬁ @FPF)O% El rature
overni ght. TR&0 Ky B0OESL, ébﬁd@rﬁﬂa&)eﬁﬁ(ﬁlbla MB'E?@IQHE@) 8-hAlIHis)uted with
aqueous sodi M8 Bive dorbdeuatosprag) mitzid6h (MBE).ext ract ed with chl orof orm (5x) and
ethyl acetate (3fje fraf@@asewapb&ﬁén&mqm 51BNk F R Torie st mﬁh@%w shijjapat er ,
dried over sqdi um, EUTR ge and evaporated and the solid filtTered off and
washed with 83&&%‘ § BRd dried in a vacuum over overni ght at 40C
affording a white SO|Id (25.5 g, 83%, containing sonme brono-derivative
(10-15%9. Ms (+ve ion electrospray) mz 209/211 (MH#). MS (+ve ion

el ectrospr ay)x 1@65L171u6Mdr-1((31b as;mhglafdxyatt{ [Box0-1,8,6,MRtraBOdY0B4.597

PCTI US2006/ Ogg mhgﬂ “ﬁ“gﬂg | ni{ é;‘?nfgt% —¥'2rlﬂfl ro-fgpyridazi ne A

sol ution of % anol cont al ni ng sone

brono- deri v&Y d[ f -ﬁguam @%\3‘5 fy dioxan (1.2 L) was treated

with lithium hydride (239, 028 N ™M portions and stared at room

then |heated at HLO C overnight. The

et S oXRMN UM Nced wat er. The

nE, Ebakﬁn t fth 5M hydrochloric
E @ residue was

tenperature for 1 hour @er -
reaction m xture was quencied
sol ution was evaporated to

) The free base of the title compound (12 mg) was prepared from diastereomeric 1-
C, : {[(3R,48)-4-amino-3-hydroxy-1-piperidinylJmethyl}-9-fluoro-1,2-dihydro-4H-
pyrrolo[3,2,1-ijJquinolin-4-one (50 mg) and 7-oxo-1,5,6,7-tetrahydro-~1,8-naphthyridine-
2-carboxaldehyde (for a synthesis, see W02003087098, Example 307(f) (synonym 7-
0%0-3,6,7,8-tetrahydro-[ 1,8 Jnaphthyridine-2-carboxaldehyde)) (27 mg), in 16% yield by
the general method of Example 3(b).
8H (CDCls, 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, t), 7.00 (1H, dd),
7.35-7.45 (2H, m), 7.68 (1H, d), 8.30 (1H, bs).
MS (+ve ion electrospray) m/z 478 (MH+).
The free base was converted to the title dihydrochloride salt (8 mg) in a similar

manner to Example 1
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extracted 5x wth chloroform dried (sodium sul phate) and evaporated to
afford a white solid (12.4 g, ca.77% (containing ca. 15% of a brono
species). MsS (+ve ion electrospray) mz 173/5 (O M#); 217/9 (Br Mi) (d)
3- Et henyl - 6, Aydi-hiie@bA. 4] di oxino[ 2, 3-c] pyri dazi ne A sol utdcqhss@bos/ogo023
3-chloro-6, 7- d| hydr o[ 1, 4] di oxi no[ 2, 3 c] pyridazine containing ca. 15%of a
bronmo species (13.6 g, 0.079 nol) in dimethoxyethane (400 mM) was degassed
under argon for 10 min then tetraki s(triphenyl phosphine)palladium (0) (2 g),
pot assi um carEx;anqileallIAl(l (38[@)7-Dihydrdi1 didivxing[2 Syd pytidazbe 8 ghaeehyhyminh}1e

conpl ex (11. B%Iﬁhﬂﬁyd} H-9- mﬁﬁomzldmyaﬂ) £9R%r0ld B2, ijtHuiicBinvRendreat ed at
95 C for 48 h%ﬁraﬁnﬁ‘lﬂ E? &é/aporat edto dryness The m xture was

treated with aqueous sodi u |car Bohat e olution and extracted (5x) wth
DCM Extracts vvere dried (sodium evaporated and the residue
chromat ogr aphed on silica ggj ( ) | ut lng wi th 0-100% et hyl acetate -
hexane, affording the product : ; Na hnpure fractions
(1.8 g)] M5 (+ve ion el ectrospray f65( ]

6, 7-Di hydro[ 1, 4]di oxi no[ 2, 3-¢] p 3- car baldgAyde” Met hod A A sol ution
of 3-ethenyl - ? IT)L@@%[ &ﬂ@l no[2 3- c] pyridazine (11.58 g) in

di oxan/ wat er

ooI Eﬂ?wth n aqueous
sol ution of osm um B 8% @d%xf% Vaﬂ%‘lﬂm"g ‘?1@‘%‘8@? Sﬁ‘@’r‘ft ate (43 g).
This m xture WaslogfeschdticieptidgsrP9D, 13(1ahd4a3¥®r 7 hours under stirring the
m xt ure was evapor &lydchzine sulghate st S b gyiwazsspandpdn wdtért(2 ind),dwatebid deflax gel |

di oxan and chl,g4 gfogfomMaes smh3ddedvend ) Wagadded t eqsefa%@ﬁaﬂafeamdlem@ddtryness

SRR (T &t S ﬁwﬁ 6%%’8%#%54’3991’6 %“? '°§E*§§@%*§”§P?gﬁd a
Seiplgye, PN

eluting with oro eta

white sol id ( AYeBzge Syne, Stg bramamalgi & YRS TR PIENRIECS Kt hod
B (i) Butyl 6, cplleptesyyridfration) wi ﬂM@@MW@P@)WﬂTM@nﬁéﬂ@i e oonbyncdtbetch @ar bon
nmonoxi de was bl tedffoldr dbeding 1 2idhiydi®3 Gfpydidedthadicne Gs d white solid (113 g).

di hydro[ 1, 4] di oxi nQilgstﬁldQLW(E bl s ﬁéﬁ@d h pRospRorlBychRiide @PE@@{BQ' (2.5

m) for 10 m nH&E ate ﬁ;ﬂﬁgﬁ? gnﬁrlsl’l) %i?r'%ﬁ( 500[% egap%’lsat%d)azw%foﬁed

bls(dlphenylpho

1, 8- di azabi cyé’t’l uamo uvwawgr? figned ﬁﬁwee@d@hlorﬁw‘}anﬁ/@%sa&&a@e The
m xture was haguesys sadiungbicatbonats sdiatimmsand eafegctedavith PENMvGEe marchbhe ergmosi de,
al lowed to co&kn-mwéﬂeaﬁe@mapdreﬁd mlesmﬁ@@mﬁmyssaB& Wi 26 étrethiand) 7

PCT/ US2006/ 06%93§hr0 ?f ?He %ﬁlm%%]é? @bb% teﬁleht'?t $ORGnRE Ecﬁfdct@@l 5

slightly inpure rla was taken up I n et
acetate and fi% d renoving a small anmount of insoluble ye||OM/$O|Id

Evapor at i on of(LF pralysisshawgd e2,304a0F0 impurgy o oreers 0f bromy-dighlogopyRgezmeye i on
el ectrospray) M$ ¢+236n ¢inttkeppray) m/z 184/185/186 (MH+), trichloropyridazine

MS (+ve ion electrospray) m/z 228/229/231 (MH+), bromo-dichloropyridazine.

(b) 2-[(3.6-Dichloro-4-pyridazinyl)oxy]ethanol

A solution of ethylene glycol (55 ml) in tetrahydrofuran (200 ml) was treated at
around 0°C (ice bath cooling) with sodium hydride (60% dispersion in oil, 5.9 g) over 40
minutes. After the addition was complete, 3,4,6-trichloropyridazine containing isomers of
bromo-dichloropyridazine as impurity (27 g) was added portionwise 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 sodinm bicarbonate solution and extracted with chloroform (5x) and ethyl
acetate (3x). The combined organic extracts were washed with water, dried over sodium
sulphate and evaporated and the solid filtered off and washed with CHCl3 (x3) and dried
in a vacunm over overnight at 40°C affording a white solid (25.5 g, 83%), containing
some bromo-derivative (10-15%).
MS (+ve ion electrospray) m/z 209/211 (MH+).
MS (+ve ion electrospray) m/z 255/7 (MH+), bromo-derivative.
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(i1) 6,7-D hydro[l, 4] di oxi no[ 2, 3-c] pyri dazi ne- 3-car bal dehyde A sol ution of
butyl 6, 7-di hydro[ 1, 4] di oxi no[ 2, 3-c] pyri dazi ne- 3-car boxylate (570 ng, 2.39
mmol) in THE (10 mM) was cooled to approximtely -50 to -40C (solid carbon
di oxi de/ acetwoizba7iokset ool i ng bath) and treated with a t ol rEmess@loaiozon of

di - isobutylalum niumhydride (1IM4.6 m, 4.6 mmol). After 2 hours aqueous
sodi um hydroxi de solution (2M 12 drops) were added foll owed by DCM (10
m). The mxture was stirred for 15 m nutes at -40C then allowed to warm
t enper at ur e. (ScdtBiRTest7shadeo(l iddioniarldd-cdpwridesiae mi xt ure stirred for 45

m nut es. The ni xt & wlu@s of 2H{{3e6-dithioho-dpglidaziiybery jgthhnol westhinig sbine deonid-nes

Ymotgh 1| 1 THFldaqSMtare 1stdma @000 el il drd didk I’@h@dm@]ﬁ@lﬁ]ﬁt@g{l@@hgoon
silica e 1.0 hy ,
9, 8 P FTE el o fEr il o

rn
procedure co ér’?é’ ¥\Ehf5ﬁear‘f‘§?rh |“f?§ﬂ‘é%’{’& W‘tﬁnwteh 10658, |

hydr oxi de andCCDGMtC ke méwtmw eviparafedto) halfephyses: takentot pHdwite8M t hen
di ssol ved i n hixivkckiode wed enid adgedtedao HhgneasaWger whs kilepasdinpirésidue wa€one. HCL

00 s el it O UG
met hanol . Aft %ldg%ﬁ ggﬁﬂ ?Fucon almrég - ?ﬁlﬁ 0? ggéﬁm stpéeglle he aqueous extracted
with DCM and M§ (+ ‘EeH‘é“E]S SH@M)'@?ZQQﬁi’Sc@la’FITI@d bidfBr ;Y’H'b esi um sul phat e.
Method C (i) 6,7-Dihydro[1,4]dioxino[2,3-c]pyridazine-3-carbonitrile A

sol ution Oa/gdﬁblmﬁ@wﬁéﬂ’-dih @[ﬂqndhoﬁh QXd]ﬁﬁ{cﬁzﬁcC] pyrl dazine (2g, 11.6

mol) in u}’éﬁ R&BKind aQ{'hte%ﬁn fid
zinc(ll )Cyanllggiéféba i f %Eﬁ 4‘51,% t%ﬂp %I

(266 ng) and P P P f’b e%ft?d The
m xture was Hag @r@&@tfoulz@@m e alglﬁ&ﬂﬁmhﬁeﬂpmsab@m@ utr@ r@/ Bb datassivie

resi due was parbohite Oie38 d)e? wbetnvagicyclatrbdroxagugoidimesotiplan(bl.82p badatater
sol ution and (BCM) werb badddi Heﬁuaﬁmsﬁeétéu 490C Fhre1sMelvts RBs6levaARi dri ed over

sodi um sul phae%& o&{l@&‘to‘cm &L O&e%{eﬁ%%hqa‘{u% s%q{lﬁ{)ﬁ'%é B6h ?e 509
silica colum f& ¥or

product (1.5g°uhggeHd e’WECTFQ S?’L‘é‘ Z‘e) VE? rag&lt yl

6, 7- di hydr o[ Bndfhsi r@&ﬂmlmomat@grpphqd@aﬂlmg@(é hbsﬂytlm E"lth ~-100% ethyl acetate

6, 7- Di hydr o[ l«l(b}(d[l@ﬁffdilﬂ[ll%tﬁcpi]oﬁyd’tl(ﬁi&?g,l’&ﬂ”@ isolome impire fiabtidig (1.8 ¢l nmol ) and

caesi um car bq@gt(gve(lgnglgcﬁég ?ﬁpné esuspended in n-butanol (5 m). After
5 hours stirring, hydroch acl 0 1M 15 m) then 2M hydrochloric acid

was added until pH3- was attai ned After 1 hour (nore hydrochloric acid
was added unt(®) 6 ﬂ%@%ﬁ@@mmﬂ&&ﬂpm@mﬁm@%ﬁeﬁm ure was quenched with

sat ur at ed aqudethed 4odi um bi carbonate solution and extracted three tines

with DCM The cony gagetida@Yikesthdngtb,g-dieydeo[dnidsking}d,3-c]pyridazine (11.58 g) in
dioxan/water (600 ml/180 ml), cooled in ice, was treated with an aqueous solution of
osmium tetroxide (4% w/v, 25 ml) and sodium periodate (43 g). This mixture was

. allowed to warm to 1t and after 7 hours under stirring the mixtare was evaporated 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 g)
and chromatographed, eluting with chloroform then 0-100% ethyl acetate in hexane, to
afford a white solid (7.55 g, 64%).
MS (+ve ion electrospray) m/z 167 (MH+).

Method B

(1) Butyl 6,7-dihydro[ 1,4]dioxino[2,3-c]pyridazine-3-carboxylate

Carbon monoxide was bubbled through a mixture of 3-chloro-6,7-
dihydro[1,4]dioxino[2,3-c]pyridazine (100 mg, 0.58 mmol) and »-butanol (2.5 ml) for 10
minutes then palladium(IT)chloride (5 mg, 0.03 mmol), 1,3-
bis(diphenylphosphino)propane (24 mg, 0.06 mmol) and 1,8-diazabicyclo{5.4.0Jundec-7-
ene (0.1 mi, 0.64 mmol) were added. The mixture was heated at 100°C for 5 hours under
a stream of carbon monoxide, allowed to cool and then evaporated. Chromatography
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WO 2007/ 081597 PCT/ US2006/ 060023 over sodi um sul phate then evaporated to
dryness. Chronmat ography on a 20g silica colum eluting with 0-100% et hyl
acetate in hexane afforded the product (0.55g, 77% MsS (+ve ion

el ect rospray)wilgorpeset M) . (i) PCT/US2006/060023
6, 7- Di hydr o[ 1W§rgq g)XII%I‘QIO[Z 3-c] pyridazi ne- 3- car bal dehyde crius

Butyl 6, 7-di hydro[l 4] di oxi no[ 2, 3-c] pyri dazi ne- 3- car boxyl ate was reduced to
the title corrpound in a simlar manner to Method B (ii) above. Method D

3- Chl or o- 6, 7- diningdafh54 elh@acaol Zn Bex@ix@affdrdaxzsh@mlmub@pﬁam 4 @g). Thisa

T gand * (suoh St vt B8LE ot Qe@%’% m*ega il 9‘%“51?&5?%@°§§§%2a2”d
butyronitril ey % aﬁﬁﬁé@%@ B Eﬁ?&%@ gﬁf’to(gﬁa]eghy%y by reduction
with di-isobut$ é#wmm¢1WOSW9m%@39

1- ({4-[ (6, 7- Di hydr @ps, Ikmsdm[m,éucﬁomaﬂzﬁw]pymmzime_ts-cyﬂbmelmdb) am noj - 1-

pi peridinyl }fTEt hyl )&&Mtioﬂ@f@utgzl &7 AityHe] D4 Jidxn0( 2, 8lchlyPid2zide-3dcdrbiok ylatt (3704- one
Enant i oner é

B @1 (i) Qs Rboled to appro mate -50 to -40°C (solid carbon
1-[(4-am no-| - rhgﬂ % n'etg f; or Or pB i dl?'

pyHoI o[ 3, 2, 1- "?‘ge(ﬁcﬁt )eﬁo &‘3 ‘i gg‘fé qutm“s%f%ml) and

6, 7- di hydr o[ 1,is0p#ty mwap@lby Md’aﬁzmhé(@m@a’r)bé BhhEs 3qpe0w s§diugn. 3 ol )
i n di chl or ondtylimrak selhem@M, (IZZEopﬂﬁvﬁﬁadﬂf)d foewablot BGM ﬁOalﬂ)lﬁe nhiztue and

L r te«';\lt ed with Mdﬁﬂéﬂt for u@ﬁﬁﬁ@e@y@mw@n%laﬁew&% whrmkS@pdiite Sodits sﬁ@fﬁhtbng
ath was reno
6. 7- di hydr o fﬁ &d@gd a‘ﬁﬁ @EE ir éleéijem jpuies. helr?xﬁlre >, Was qlt ed thrtglgE
was added and ! erl 1 TR )?,)g'éii % was added
and after | m@norm &hgﬁ@ﬁtwnhycmcl@géﬂ%ehumwrthaem/QmsﬂlgnolqugMnml) was
added. After affordet ierpr@duch(®90sng, 8% xt ure was added slowy to a
vi gorousl y- st iMS%Qre@&'r'ﬁ@é’c?osﬁﬁﬂr}MzQ%? @ippgdi um Dbi carbonate (250 m). The

1 0,
phases were separat rrgteﬂlange I A R agtﬁan%nrsgam h 15%

nmet hanol in dICh|O
conbi ned, evapyiiodym %%%#d?%% Elmseptm I@Wr%la egwat RS iheth a
gradi ent of 0-diBeedistIaMoind iwatatiadddddo foret dhgahdike prfetiprtate nigonchdCl istaddedcamdpound

(free base) ashemiseirt otivredsiditkbn(thSpHas€h partifthed Sid sepfratl/Balt i2aiviieg thd . 20- 1. 35
(2H m, 1.75 éartfgﬁ's‘efdﬂoweé é%dﬂ"@vat&)and%'l nﬁ)llﬁ’ﬁerétimng ager§e(1H M,

552 (114, ] 1H, ),
2. 98 ElH, rr)m, aqé‘l?%“%’fx 5 eﬁW% (ﬂf’?-FO ot ope s dOEi( 421())

(2H, m, 4. 48“9(g2F‘F1“1H")9“B hidy (1H, d) 7.00 (1H, t), 7.60 (1H, dd) 7. 91 (1H,
d). M5 (+ve ion electrospray) mz 452 (M+). (Q)
1-({4-[(6, 7- DNidédC 1, 4] di oxi no[ 2, 3-c] pyri dazi n- 3-yl nmet hyl ) am no] - 1-

pi peri di nyl }rret hyl )( 7fﬂ) L41dio 1nI3 D ?l:a‘?{nﬁn%iel I j]quinolin-4-one
i e e S s
DMF (40 ml Was degassed under argon for 10 minutes then zinc()cyanide (0.82g, 7

mmol), tris(dibenzylideneacetone)palladium(0) (266 mg) and 1,1'-
bis(diphenylphosphino)ferrocene (322 mg) were added. The mixture was heated at 120°C
overnight then evaporated to dryness. The residue was partitioned between 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
50g silica column eluting with 0-100% ethyl acetate in hexane afforded the product (1.5g,
79%).
MS (+ve ion electrospray) m/z 164 (MH+).

(i1) Butyl 6,7-dihydro[1,4]dioxino[2,3-c]pyridazine-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 n-butanol (5 ml). After 5 hours
stirring, hydrochloric acid (0.1M, 15 ml) then 2M hydrochloric acid was added until pH3-
3.5 was attained. After 1 hour (more hydrochloric acid was added until pH 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 dried
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pyrrolo[3,2,1-ij]quinolin-4-one (racemc free base with sonme TFA salt) (3.5
g, 11.63 mol assuned all free base) and

6, 7-di hydro[ 1, 4] di oxi no[ 2, 3-c] pyri dazi ne-3 -40 WD 2007/ 081397

PCT/ US2006/ 080C2@/08t5af bal dehyde (1.93 g, 11.63 mmol) i n DMIN(S006m6)020aS
cooled in an ice bath and treated wth sodiumtriacetoxyborohydride (6.1 g,
29 mmol ). The cooling bath was renoved and the m xture was stirred at room
tenperature overnight. The mxture was treated with aqueous sodi um

bi car bonat e (verigdiym suiphgtethecevaparatyd i grynessfrlsamptggoehy ama20seligol i d  was
col | ect ed by chlulredutingnyitta®rd0efhicthy] acstateinbexaneaffgided thdwoduce . Fas&%f t he
racemat e as aMS ¢olelich ElSctfospiay PA?9239 (MH49. was separated by preparative chiral

hpl ¢ into the two GRERLANELR, 4 Fiokind-c fpriddbicMeAvAfyhd Chiral pak AD
cortm g SR S g 0 2
i'i] 3- (96 fy?géi);.cor]npmﬁdgnmsmg%wml tgoli/;efl{oél?[ %ﬂéiabmm- hydr o[

: i oxino[2,3-c ri dazin-3-yl ne amno] -1 -
pi peri di nyl }ng@thyd])F;YQ-f | uor o- 1?/2- di hg;dr 0-4H pyrrol o[ 3,2,1- j]quinolin-4-one
Enant i omer El 1 Qeases £.d00 FHl MRS FLINALHALH ke, diddudiagh! or i de salt
Tl i B SO e
pi peri di nyl } rketchyb jipberyiiphosphinoforroneng)dn 8 suikbpsobsiiofugh 2s butyiopitidlai Fsl i n- 4- one
Enant i oner Elanivie thedrreduzbdtao tHe cdybdlteigdé\bil redfiétion(vath/disdydilduinium
1, 4] di oxi no[ &4 pyri dazi n- 3-yl met hyl ) am no] - 1-
pi peri di nyl }?g{&lﬁﬁ )-9-fluoro-1, 2-di hydro-4H pyrrol o[ 3,2, 1- j]quinolin-4-one
enant i oner |,. free base,, (55. ; 0.123 not, s slurried. in absolute
et hg;ol (700%?11)r§{4a[§ﬁs7-i?é‘é}td§é[1»ﬂﬂgmgﬁ‘?[r’-éséllﬂald@ﬂ%}é\fﬁw peieldol ution, then
cool ed to 67Q@ipeadihySonetinisd-SludroN BylthydwadBpywolalE,2 1 {(/j@tndingd-onOEbagomet )
was added, irEloMetigrA) on. The sol ution was maintained for about 2 mnutes,

then crystallizatiogheaat| ﬂ%n&@]ll@@géﬁcﬁﬁ%ﬁg&h?%bfﬂuﬁ%-Eg-dfilgﬂp& L

t t f . t t t 2 . Th
Sol T4 vas. f IPFRPLR2 il TG (PAER A ED) Hach DIOBOREY and dri ed at 50
C, for 18 hourLdihyérebl4ldiogmolad-glpyridering-3rearbaidehyge (M #4803 ym@Ddkane may be
used i n pl acdlidfloraqguhengmethiaiial (3 rhidad ml) was cooled in an ice bath and treated with

1- ({4- [ (6, 7- Robiveah teihdetdilyBlbiokiditle22B o ClI38 Wirh 613 ZTha cdo i g BREHWhY D&, Atter 3

e oot IR BNy i Skt s 1 4 955l 0
T e otisAtasmd Yhfisd Siegnidhy, Boge afineas T s AL Rumoill v ldes wibtfon [ s ol o
of title conpwunaorersofiiugyisigeaigxyhorobmitifei (34 goll.8 monoly was addsd st ardrties 264
nil; 1.0 equihows thé mixtinegvasaddwicidvin tedvigoroudl$-stirred aqueous solution of sodium

bicarbonate (250 ml). The phases were separated and the aqueous phase further extracted
with with 15% methanol in dichloromethane (2 x 150 ml). The organic extracts were
combined , evaporated, and chromatographed on silica gel, cluting with a gradient of 0-
25% methanol in dichloromethane, affording the title compound (free base) as a yellow
solid (18.1 g, 73%).

8H (d6-DMSOQ, 250MHz) 1.20-1.35 (2H, m), 1.75-1.85 (2H, m), 1.92 (1H, t), 2.10 (1H,
t), 2.30-2.40 (1H, m), 2.52 (1H, m, partly obscured by solvent peak), 2.65 (1H, m), 2.75
(1H, 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, t), 7.60 (1H, dd), 7.91 (1H, d).

MS (+ve ion electrospray) m/z 452 (MH+).

5

(g) 1-({4-[(6,7-Dihydro[1,4]dioxino[2,3-c]pyridazin-3-ylmethyl)amino]-1-
piperidinyl}methyl)-9-fluoro-1,2-dihydro-4 H-pyrrolo[ 3,2, 1-ff]quinolin-4-one Enantiomer
E1l and E2 (Method B)

A solution of 1-[(4-amino-1-piperidinyl)methyl}-9-fluoro-1,2-dihydro-4H-
pyrrolo{3,2,1-ij]quinolin-4-one (racemic free base with some TFA salt) (3.5 g, 11.63
mmol assumed all free base) and 6,7-dihydro[1,4]dioxino[2,3-c]pyridazine-3-
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hours. The suspension was filtered and the filter cake washed with cold
acetone. The resulting off white solid was dried at 0.5 mm 50 C, 4 hours.
to give 4.07 g (96 % title compound. -41 WO 2007/081597 PCT/ US2006/ 060023

1-({4-[(6,7 ] di oxi no[ 2, 3-c] pyri dazi n- 3-yl et hyl
pi peri di nyI)%B% ﬂa é?l uor o- 1, 2-di hydr o-4H pyrrol o[ 3, 2, 11%:?{633@1?‘/8 |02r13 4-one

Enantionmer E1 I\/bnohydrochl ori de mel ting onset 249C. (DSC Met hod A) Exanpl e
1CC 1-({4-[(6, 7-Di hydro[ 1, 4] di oxi no[ 2, 3-c] pyri dazi n- 3-yl met hyl ) am no] - 1-

pi peri di nyI } mearbyidgtyde {1.980¢,.d-11632nebh WiDWIEA E50pyb) mak codld] i, ab-icd Bath and treated

qui nol i n- onemh%aanmtﬁmtoxﬁbor idé (e BeRp ems@éh PAARRAs Sdhdved and A
slurry of nygi ‘cu?@w 1{114:d[a Fem xg Jveﬂll t0>fh£' %év&ak@aéae @ n-3-

yl met hyl )am n erl W@'}l’ tc )518 8’3 5@26%)’ 080 Hr@'th%solfa[ 3,2,1-

ij]lquinolin-4

acetonitrile Fr‘P_ e"te@ Fation AR fdé‘re Qb""ﬁ’r“h o giye thedretresng $RAR2%H| ut i on
of tol uenesul pﬁ&ﬁcﬁa@%)l n THE (1M 0.54 nl, 0.54 mmol) and kept
overni ght. The sol iThiswas sépatdtel tychremirative lchlird hilerimgo dle twiotemattiontess, ddrpdund.

The solid nay Feusasd M/Uhﬁa gle A ONdolurhd, @uding wethige¢oat1-50C under a sl ow
stream of nitp %g ?15@ é&dﬁr&%})%@%ﬁ% R‘Mﬂzt @2&%@ (b)
RPTH oYV%S B

1-({4-[(6,7-D am noj - 1-
pi é{erl EZII( nyl) pyr %@% )/ %[) 0] qu} nol i n- 4- one

enantionmer El, free base (1.0 g, 2. 21 mmol es) was slurrled for 30 m nutes
at 25'Cin acélu)oTiﬂ@cdm}muQQS m). To this suspension was added a few seed

crystals of title @Q(mgand)mmb[m}aﬂxﬁw[m cPpoHdiziroRnyBhettyl Andvho]-1-
]Poﬁo'lgeﬂgﬁg'sw eﬁ fﬁle{h 1)%\,\&&@ 1fl %drolt %ﬁgwm- hfn%hﬁﬂ-dﬂ%%n W?ﬁ{‘ﬁed
cold acetoni sﬁﬁei] e@g} V\ﬂf El p?%ﬁtggiﬁlg%

4 hours. to gifwﬂefioﬁliafgpl(”83 %) title conpound. Acetone may be used in

pl ace of acetonitrile and THE to give a simlar yield of product.
1-({4-[(6,7-D hydro[l 4] di oxi no[ 2, 3- c] pyri dazi n- 3-yl et hyl ) am no] 1-

pi peridinyl} Oz b, r [ﬁmﬁT g 4-one
Enantioner E &%7 ﬂih éﬁ"ﬁ!@ %[yhzhl Hﬂg

(DSC Met hod A)plp néet uoro— i y ro- -pyrro \2, l-t (jlquinolin- -one

1-({4-] (8, 7- Dﬂwaawgrﬁ}almhﬁ@[ozhlsr@rpyn dazi n- 3- yI met hyl ) ani noJ - 1-

pi peridi nyl } mgddikddA9-f 1 uoro- 1, 2-di hydro-4H pyrrolo [3,2,1-i]7

qui noli n-4-one Enauii-ppBDikYd ”Lgidﬁﬁﬁxé [,4%[ %Er—x:;éznf@-%ﬁ&ih l)’aﬁ’ﬂlﬁ‘o](llom—) was

added to cr ys Egz{elﬂhﬂﬁl hel(h%ﬁ QL @ 5%?«%8 01111-4 na
c] pyridazin-3 )} 1 B&f Y ro-4H—
pyrrolo[3,2,1 aﬁ%l(lﬁ@& 13 Imahﬁ]é‘ 06%%‘8 E‘%ﬁa To the
slurry, benzd @ﬂazg fagiyaa goremahemluém theIl coolkl b Ti€i and acruem@tfr @My dr of ur an)
was added. Théygdotiilonc acidS2%6S il IR asl Yaashddudsinaine hooivn! Eiguehalouas The
solids were themdihld 8F Sbudd %115’1.&&5‘3 theh Rrytal AFHBBRY Ae BuspAGioR WK BirBalat t O
gi ve about 512 %{Egt tehltpér%tu?g R B%rhours then cooled to 3 °C and stirred for 2 hours. The solid

was filtered off, washed with cold ethanol (100 ml), and dried at 50 °C, for 18 hours

under high vacuum to give 57.2 g. IM HCl in dioxane may be used in place of aqueous

HCL.

Method B

1-({4-[(6,7-Dihydro[1,4]dioxino[2,3-c]pyridazin-3-yimethyl)amino}-1-

piperidinyl} methyl)-9-fluoro-1,2-dihydro-4 H-pyrrolo[3,2,1-if]quinolin-4-one enantiomer

E1l, free base ( 3.9 g; 8.64 mmoles) was slurried for 30 minutes at 25°C in acetone (66

ml). To this suspension was added a few seed crystals of title compound, followed by a

solution of 1.0 M HCl in dicxane (8.64 ml; 1.0 equiv.) Stirring was continued for 18

hours. The suspension was filtered and the filter cake washed with cold acetone. 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-D hydro [ 1, 4]dioxino[2,3-c]pyridazin-3-ylnethyl)amno]-1-

pi peridi nyl }met hyl )-9-fluoro-1, 2-di hydro-4H pyrrol o[ 3, 2, 1- j]quinolin-4-one
Enantioner El Mono benzoate salt: nelting onset 154C. (DSC Method A) -42 WO
2007/ 081597 WQRIIBBYG/ 060023 Exanpl e 10E PCT/US2006/060023
1-({4-[(6, 7-D hydro[ 1, 4] di oxi n[ 2, 3-c] pyri dazi n- 3-yl net hyl )am' noj - 1-

pi peridi nyl } met hyl )-9-fl uoro-1, 2-di hydro- 4H—pyrro| o [3, 2,

ol e B T LS Sl . vt
1- (. {4- [ ( 6, 7-pisterigithy Bty e?-Bxpivel, 2-dihydro-4H-pyrrolo 3,2,1-i]quinolin-4-one Enantiomer

c] pyri dazi n- ElyMomihpytorblotide imeltig qest 40T(DIE®MesHon-4- f | uor o- 1, 2- di hydr o- 4H
pyrrolo[3,2,1-ij]quinolin-4-one enantioner El, free base (2.052 g). The
slurry was heated to 50C for 60 m nutes, during which the crystalline

free-base wa h tion fUITB.I’IC

acid (1.0 eq%x\ga 'i% ‘Yé?z gg{%?ﬁ% IQ‘ m%@é’?@&p&%m-ﬁ?-ﬁgxgﬁg@g% (Heat ed to

50C for 10 hdvperi am}le%ly@z? Haene- lt’%rd}lﬁ’éﬁ?"‘?eli’bﬁ’é?la[%k’ﬂ‘I‘HEOI%‘IH"BE was

filtered, wadiraatinmehEdtMompd-methylbenzene suiphonatesalim oven at 50C with a sl ow

ni trogen bl eqa) ABheryofirghtafind he{49[(6'$-tiﬂiyﬂtol[1g4]‘dwx&[o@ 8-cy@fidagimdydrate | was

94% (2. 4275 %)lmetilfﬂﬁanfuﬁﬁﬁ bg, ﬂ&h AR Osfgqlg/ﬁg ? (Q Qr addi ti on,
s b

dif seed
pret or bl y. addblh Wik enépgorsgrr B i (A=

1- ({4-[ (6, 7- DYasyHred ré &ip e lztrsat@q haa@&ﬁlw o tglugraspuiphoragreidin HH
pi peridinyl} (i, ﬂ)ﬁﬂ)‘nlgi)fﬂfkmmob)lanakej:t hyetnxghﬂlﬂhpwlrd@l/as[fﬂteﬂ:d]te iytel )il 7o oih 4- one
Enantiomer  Ehe féont éﬁhd ZnRuybrhmedy BaiveshedWithab&ysltras end driddehk 50NTupRs Lt

227 meltin es given in degrees
twoqt het a) : %108;%}%: 63&@@%35435&‘2}9?@%3 ‘?35?@“@%@%%‘“?%%{1“ 105 02 (20)g
11.7 0.2 (20), ézo 17.8 0.2 (20). (XRPD Method A). (b)
Trihydrate (i(® d:ﬂéﬁ‘-@@&' -Bihy. 14)[{34](110?(1110[2 3-C]PYﬂdazm-3—ylmefhyl)amlno]- -

1- ((4-[ (6, 7- diifeyiding] fnethyd)-D-fluonf B2-dihgHpy4 A ggaerolof 32, 1-/]quinolin-4-one enantiomer

yl met hyl) ami ngj file BAREID t@zhh&ﬁ‘&&yk\m&uﬁdea%pso]m%u%avﬁ%ﬁ%auﬁlﬁ@é B3 2,1-

1j]1quinolin- 4 % P tgﬂ%n ﬂengrgn WS a(m%{l] gfévg Ee)eg cgzsgﬁﬁ oqqgle%%%lﬁount% %ollpwe

reactor. Char
reactor. Heats8 QFBH MB"‘O]GB@S“ gé%mﬁﬁ%@d?kmgﬁéle%% ISHWé‘g"@F acet one

and 3.6 vol urmatlmfed\iatlérhourﬂThsmsmnsm waea diltotsd end 8 fdter 64€ waSkoll wiith ¢odd 45C.
Hel d at 45C faétoditrdloUThe rémtli@,dwmltb sofi€wat 80dBdt O Bl 50°Qtfor0hou. Bsgde sol i d

th t
\1\/| ¥ 4aE:?609e dl j[?' %? % déﬁﬁ;HHxE% Alceta fgg/nr#rb% %ﬁe%ﬁﬁ@@oﬁ%etgmmle and THF to

| et hyl Sl“@(‘ 2 1 1, 2-di h AH |
yimethyl) am o) B [@ﬂwf;ﬁm[mﬁwm&@m Sl pyrrolo o

L reactor. Ghipargey!ynatiotfdbionf1,2akitydred Hiporrdlofnl, lridsuindlindgbey Etantiomer
reactor. HeatEdvsad dinhdiybhzene sulphonate salt: melting onset 2450C. (DSC Method A)

C

-_)

Example 10D 1-({4-[(6,7-Dihydro[1,4]dioxino[2,3-c]pyridazin-3-ylmethyl)amino]-1-
piperidinyl} methyl)-9-fluoro-1,2-dihydro-4 H-pyrrolo[3,2,1-if|quinolin-4-one
Enantiomer E1 Mono benzoate salt

Acetonitrile (10mL) was added to crystalline 1-({4-[(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-ij]quinolin-4-one enantiomer El, free base 1 (458.0mg). To the slurry,
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]dioxineo[2,3-c]pyridazin-3-ytmethyl)amino]-1-
piperidinyl } methyl)-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-if]quinolin-4-one Enantiomer
E1 Mono benzoate salt: melting onset 1540C. (DSC Method A)
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55C. Cooled to 50C and seeded with 1% (w/wt) of trihydrate seed. Held at
50C for 1 hour. From50C, cooled to 40C over 100 m nutes. From 40C, cooled
to 25C over 60 mnutes. From 25C, cooled to OC over 30 m nutes. Charged 6

vol unes of a ﬁb%(%mbﬁw slurry, during which the slurry wargggdedboozs
| solated solid at 2C. Rinsed solid with 5 volunes of acetone. Dried under

vacuum 35C overnight. Final yield of 58 g of trihydrate. -43 WO 2007/ 081597
PCTI US2006/ 060023

1-_({_4-[(6 7-Di hydro[ 1, 4] di oxi ns[ 2, 3-c] pyri dazi n- 3-yhnet hyl ) ami no] -1 pi p
ﬁ”n dl4nglne Egtmmm@mﬂ Y 411(15,72D tw[m dibXiRY(R394] ﬁyl{léazgn—g}‘lhleth‘iﬂhﬂﬁl'&) ﬁFoad
mel t / dehydr at 'ﬁ‘&ﬂﬁ@q b 5 g@,‘:}&%{&.ﬁ%‘pﬂﬁ??aﬂ f'ﬂ'}({%ﬁ %glr?% mel ting
onset 222C ( D3ERHOMEY i W@ e lP&F“u‘@y given in degr ees two-theta):
5.7 0.2 (20) (a)ﬁAlﬂlyd@teZI(ZO) 8.1 0.2 (20), 9.3 0.2 (20), 9.9 0.2 (20),
11.0 0.2 (20), 11FEthan6l(B0(RA0)was xRl Mystatide B)({4- [(Gmdmmypczqmexmb[z 3-

éi- I(o {e fi-([ji(%l?ige fd%&%}ﬂ}hﬁl} b 1)5191&181 B3 fﬂeﬂalhyﬂaa%thm)@ Hhdrsiiiy |noI n 4 one
Enant | oot gk 21 Shelis %%?ngé%%n%ﬁ%? v e% g s
vacuum oven athe%@ot G ifQred0 mipptes, dyppg which dhe qrystalline free-base was dlSS
1-([4-](6, 7- Dmmb@[lmnéli]ldsabxannd[ozhesqh}tpwfmtammaelﬁ{memhgflbt)taﬁmrfbl]ng)lwas

pi peri di nyl }rraubsd YR sblutien Grad aglinttidaied k@ 5GPEHBY 10 1ued ahdZodtell badk tb@bdni- 4- one

hanL) oner e SR ENDR R EaRal %HMME Hgkbly TRl iRgyanset
2250C, | Q
given i rrIEdteI P W;tg&rgg& mg%" ce q';‘i ebcrg fh Ea‘ifgang ues

(20), 16.0 0@8(92%(,24%5 0.2 (20), 21.0 0.2 (20). (XRPD Met hod Q (d)
Dehydrate Met hanol The ﬁnil%c\mtdema}(lﬁ: dGissolved wpBMSOdedort additiys taad i soed crystals

1-({4-[(6,7 d'a@ﬂfd@zﬂ to the solution of free base, these are preferably added 1mmcdlately before the
1, 4] di oxino[ 2,; 91 Xf y nethyf)amnoﬁ) 1- pi peridi nyl }nethyl) 9-fluoro

- 12d|hydro ui nolj n-4-ane.Enpant i free base
(-30 nmg). The res (12‘5):[1@’7%)%[‘3'?’ “’X tde < Ryydains 'Z?"etg{ﬁﬁ%]?m‘?}sbr pm held at
40C for | h thaipaRdsy }@wﬁy&%ﬂuere-le%rdlheémf‘}fbmlq[@@ F-giquinpgntoenesEnaptigmerat

-1C mn to 0OC Elh(lbﬁb 28)-21Butenedid£i BalNarthgdrdRE: mbBihg ohek 22719C, nfcltivalpeak 2380C
product was ramRedghod AF mn to 23C and held for Ih at a vortex speed of

2t T borm IZ&L??#%%@% DS RS SR &«%%&p%oﬁ@@ﬁé? @2?%933%985' c
overni ght. Thd2@uHe? &8:%R3). Wdd 60 &fed /5ot A3t b7 -$ 93 28mEREPIYIghedhi) t o

evaporate slowly under anbient |aboratory conditions ther eby pr odum ng the
di hydrate sol(bfTriblydidé- [ (6, 7- D hydro[

1, 4] di oxi no[ 2, 3- c];e 45232 %l dioRih

met hyl) - 9- Tl uay lmet y%ammo Pplpenf‘hg - gﬁ% 1 ]nf 91%61‘ -pyrrolé)[g
if]quinolin-4-one enantiomer E1 mono (2E) 2-butenedioate salt to a 50 mL reactor.
Charged 9 volumes of acetone and 3 volumes of water to the reactor. Heated slurry to
60°C. Charged an additional 4 volumes of acetone and 3.6 volumes of water,
Dissolution was observed at 60°C. Cooled to 45°C. Held at 45°C for 1 hour. Cooled to
0°C. Isolated solid at 0°C. Rinsed solid with acetone. Dried under vacuum at 30°C.

(i1) Charged 65 g 1-({4-[(6,7-dihydro[1,4]dioxino{2,3-c]pyridazin-3-
ylmethyl)amino]-1-piperidinyl} methyl)-9-fluoro-1,2-dihydro-4 H-pyrrolo[3,2,1-
iflquinolin-4-on¢ Enantiomer E1 Mono (2E)-2-butenedioate salt to a 1 L reactor.
Charged 4 volumes of acetone and 4 volumes of water to the reactor. Heated solution to
55°C. Cooled to 50°C and seeded with 1% (wt/wt) of trihydrate seed. Held at 50°C for 1
hour. From 50°C, cooled to 40°C over 100 minutes. From 40°C, cooled to 25°C over 60
minutes. From 25°C, cooled to 0°C over 30 minutes. Charged 6 volumes of acetone to
slurry, during which the slurry warmed to 2°C. Isolated solid at 2°C. Rinsed solid with 5
volumes of acetone. Dried under vacuum 35°C overnight. Final yield of 58 g of
trihydrate.

3 Enant i oner
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El Mono (2E)-2-butenedioate salt dihydrate: a broad nelt/dehydration

endot herm between 20-120 C, followed by a sharp nelting onset 173 C (DSC
Met hod A). XRPD peaks (values given in degrees two-theta): 6.1 0.2 (20),
6.9 0.2 (26yQ2007881507 2 (20), 10.6 0.2 (20), 12.2 0.2 AAs2006D6dd23 0. 2
(20). (XRPD Method A). Exanple 11

1-({4-[(6, 7- D hydro[ 1, 4] di oxi no[ 2, 3-c] pyri dazi n- 3-yl rret hyI )am no] - 1-

pi peridinyl}nmethyl)-9-fluoro-1, 2-di hydro-4H pyrrolo 1-ij 1 quinolin-4-one
Enanti omer E2 Di hMi‘%JHﬁﬂdPM@’O[W&]WT@WPMQ@W mmgn@]sbon NONF
H1  \ 0]  Npip@idinglyinethydyrd-fifioro-1,2-dihydro-4H-pyrrolo|3,2,1-fj]quinolin-4-one Enantiomer

rlayE E gl g[nsng E‘l M@ﬁf g Q@Hgiegs%&& ];alzt%% d&ﬁtreOAjer&‘d%JW&BhS?dﬁf‘bn endothernlrl) and 6.7

ol .
NN i et ﬁ,”y gva Q%a bl %b U e
tri acet oxybofBhy3 irde @ )L@ 9m902 (29)9d170 frfks) ()29} dﬂ 5%0 AN (RPL Mothod B).

tenperature. The mixture was evaporated to dryness, treated with aqueous
sodi um bi car gﬂq@hgdm@(ﬁr acted with 10% net hanol in dichloromethane and the

The r osi due wes chRGEdoR SEau e PR A FRr e Prgh a”&%evaiﬁé?tafg

The residue was c

fol | owed by @IRSUIEEEENDLS Wfﬂrk%ﬂ’@ﬁéﬁ?e‘lfﬁaﬁéﬂb@ﬁ»bﬂilﬂuﬁ‘g)htl’r‘i'eoﬁer IHHRE as a
white solid E(lMdnm@E)—Beﬁ@ened@te saletrihpdratelves tdriod pr aydeuwh oveb@ 80NEo)giveThe
free base intAeLRiRAelte IWas converted to the di hydrochloride salt by adding

an excess of 1Mk 3@4 fhogﬂ E’?}% azitl- glylh%stﬁgl)mmgjvgporatlon to
d
o Fifior o- | - %’:ﬁ b g(fﬂ 3? ?fﬂfg Slhﬁm-@gwagl%ﬁz%ﬂ% s Ergationer

erjo

yl) et hyl ] a Eﬂrﬂﬂ@mnadlnww’emyﬂlpteﬂlzn ingense ZRLEymelsnppgas, 2, 1-i ]
qui nol i n-4- QRECERt130HEr(DISIC WethydBochl oride Na O NN NN-OF H A sol uti on
of 1-[(4-am nRED Piak (Valics glvkm%{ Ik des Bvd-tHé0n 5. L+ 9-0iby 40 840D (20), 10.9 +

pyr ol ol 2, LR oy oie ListhToree SRR 1ror

3- oxo0- 3, 4- d H pyTi
synthesis, see W?2004058144 Exanple 1(1)) (30 ng; 0.17 mmol) in
di chl or onet hdddPibpdatenol (5 m /0.5 nm) was treated with sodi um

triacet oxybor ohydmsﬂ&nbﬁiaolmvvaﬂer@o polLl) Jwas Bddedss biykRtinatl-({QQ@A-enper at ur e.
After 1 hour 4 ﬁ F!t d@linS %%ﬁh%(ﬁ}rﬁérﬁ%j%ﬁ@%eﬁdﬁnﬁyﬁméﬁi ?Nﬁgoradded
and the m xt ?g;zg% %ﬁ’) nglo sma %t %I ngﬂ;ﬁo Twas
col l ected an a 84978 i

resulting shurry was, under a vortex speed of 750rpm, held at 40°C for lh then was

temperature-cycled from 0-40°C for ~48 hours (ramp at -1°C/min to 0°C, hold for 1h,

+1°C/min to 40°C, hold for 1h). Finally the product was ramped at -1°C/min to 23°C and

held for 1h at a vortex speed of 500rpm. The resuiting solids and supernatant were

separated by filtration at room temperature and put in a refrigerator and allowed to cool to

~4°C overnight. The supernatant was allowed to warm to room temperature and to
(_ : evaporate slowly under ambient laboratory conditions thereby producing the dihydrate
solid.
1-({4-[(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-if]quinolin-4-one Enantiomer

E1 Mono (2E)-2-butenedioate salt dihydrate: a broad melt/dehydration endotherm

between 20~120 OC , followed by a sharp melting onset 173 °C (DSC Method A).

XRPD peaks (values given in degrees two-theta): 6.1 £ 0.2 (20), 6.9 £ 0.2 (20), 7.9+ 0.2

(20), 10.6 £0.2 (26), 12.2 £ 0.2 (28), 12.9 + 0.2 (20). (XRPD Method A).

Example 11 1-({4-[(6,7-Dihydro|[l,4]dioxino[2,3-c]pyridazin-3-ylmethyl)amino]-1-
piperidinyl}methyl)-9-fluoro-1,2-dihydro-4 H-pyrrolo[3,2,1-ij/lquinolin-4-one
Enantiomer E2 Dihydrochloride
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M5 (+ve ion electrospray) nmz 464 (M#), 6H (CDCL3/CD30D, 250MHz) 1.52 (2H,
m, 1.95 (2H, m, 2.10 (11-1, t), 2.25 (IH, 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-wBhoorfhsd; (2H, s), 6.63 (1H d), 6.90 (2H MperiiBdeoshoddies d)
7.42 (1H, m, 7.75 (1H, d). -45 WD 2007/081597 PCT/ 1182006/ 060023 The free
base in nmet hanoUDCM vvas converted to the dih drochloride salt by Y adding an
excess of 4N hydrogen chloride in di oxan, foll owed by evaporation to
dryness, to give a solid (60 ng). Exz
1-({4-[(2, 3-di hydro[ 1, 4] di oxi no[I2, 3- c]p ridiin-7-yl met hyl)am no] - 1-
h'drochﬁor

pi peridi nyl }met hyl) - 4- oxo- 1,2 OL-ij] quin
ijde OINNO CNH(a)
enyl - 2- prope

olive-9-carbonitrile Enanti oner
A sol ution of
cinnanyl chloride (89.6 g, 536 mmol) in ethyl acet

( 2E) - N- ( 3- Br ono- 2- net hyl phenyl }x3
e 9400 m) was added to

a vi gorousl y-sti rr édsohitionof é-[FaBinbriepperilinybnteitivii?-fluere- 1,2 4¢ihgdry-41536 mmol ) ,
sat ur at ed aquegtslof32li dilplinsiarbonaetantBher B2))(100 me, €.3hmhad) 4 hd et hyl

g]‘fet ﬁteeeg ﬁolo rH‘lﬁgtdro[f‘ﬁ}cf?dxxﬂo ﬁ‘@lb? M&Qmﬂé-ﬁch‘ﬂb@ld ‘Eﬁ}ﬁgrﬁjﬁtxﬁﬁoﬁ)ﬁﬁwJ ”g g'ft
sol ution 01}/ maadﬁ tﬁ%l? qnﬁmel%ff (115 T@&@?nt_r aef‘&ﬂ?ﬁ e%n%?g?xﬁg l@gpemcg and
dried in vacud-9°1 remel) ford@dipumyst {WWG’F‘BW&@F% dhe pigpgpas empzlraé (b)
7- Br onp- 8- net Hyehte@ (vithaquroius sddiwo hearhosatspatadtaiwiol 10% methanol in

( 2E) - N- ( 3- br omchforombthy i fiyd aon&@hmahm?exampﬁa@mrﬁ@ (hBhesigm skfBatey@mid) in

3o ene G L S B e, 1,
% ture Wa's)a|f1>%%f‘ém)t%‘?%un“ﬁ§ ﬁgﬁﬁ %, gt oﬁdﬁ‘égh%ga%‘éﬂs? T

(ca. 2L). The (Iimgftbéodwas filtered and the resul ting solid was washed W|th
wat er and dri edS (+veuarcelocttospragf mord§2 4MIb)f white solid (59.2g, quant.). C M

(+ve ion el ectrospmayfrefbase 23RcthMibt) was(d@hverted to the dihydrochloride salt by adding an
7- Br onp- 8- net t}%

u
7- br ono- 8- net hy ézﬁl th XJO éﬁ%%q% E@ﬂl&gl oped PX e‘(ﬂﬁ‘s""ﬁ%ﬂ%b"e ed i ' glv‘I':_‘)IVISO
(138 m), ther?‘sﬂ1 th pot assi umt - but OXI de (11.8 g, 115 mml) under

argon (the internal tenperature was stable at 30C). After 10 m nutes nethyl
iodide (8.5 m, 136 nmml) was added (the internal tenperature rose to 40C

ggdcs]t;g ﬁ I 28 %—tExaﬁl vl 8 HEFINdd-1-[UNABERD-3, :ithﬁl ﬁ‘@ﬁiﬂ[ﬂz’ﬂldﬁwi%[@ﬂ\ﬁﬁzﬁtd—”ed at
twi Ge i th hotd H%B%fﬁﬁeﬁﬁ@ﬁ}ﬁ‘eﬁﬁgl Jﬁé}rﬁo[ﬁaq-zﬁﬁhfnﬁﬁ}n%

one En ntiomer 1hydrochlor1de

ey

A solution of 1-[(4-amine-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-
pyrrolo{3,2, 1-ij]quinolin-4-one (enantiomer E1) (50 mg; 0.17 mmol) and 3-0xo0-3,4-
dihydro-2H-pyrido[3,2-b][1,4]oxazine-6-carboxaldehyde (for a synthesis, sec
W02004058144 Example 1(1)) (30 mg; 0.17 mmol) in dichloromethane/methanol (5
ml/0.5 ml) was treated with sodium triacetoxyborohydride (212 mg, 1.0 mmol) and
stirred at room temperature. After 1 hour an aqueous solution of sodium bicarbonate (10
mi) was added and the mixture was evaporated to small volume. The resulting solid was
collected and washed with water to give the free base (60 mg; 79%).

MS (+ve ion electrospray) m/z 464 (MH+).

oH (CDCly/CD50D, 250MHz) 1.52 (2H, m), 1.95 (2H, m), 2.10 (1H, t), 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 (1H, d), 7.42
(1H, m), 7.75 (1H, d).
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further washed with brine (300 m ), dried over magnesi um sul phate, filtered
and evaporated under vacuumto afford a pale yellowsolid (19.3 g, 73%. M
(+ve ion electrospray) mz 253 (MH). (d)

7- Br onp- 8- br woenetisydes 2- (net hyl oxy) qui nol i ne -46 WO 200 7POBEE906/060023

PCTI US2006/ 060023 A sol ution of 7-brono-8-nethyl-2-(nmethyl oxy) qui noline
(19.3 g, 76.6 mml) in trifluoronethyl benzene (292 mM) was treated with

N bronosuccinim de (27.3 g, 153.2 nnol) and benzoyl peroxide (117 ng) and
heated at reflux Vi fse pascammettiang)/EMnWas qupgertefde the dibyslsechloridgsplt byor 2
hours. The codiiiad amexdesy & Abbbydseghetlonide n detans fulloded by empsratisn i drymess,

bi carbonat e s@bitla@pli@Ed M@t er then dried over magnesi um sul phate and
evapor at ed under vacuum The residue was chronat ographed on silica eluting
with a 0- 100% gradl ent of dichloronmethane in petroleumether affording a
white solid (23.2 91% . Ms (+ve ion electrospray) mz 332 (M-|+} (e)

7- Brono- 2- ( Xﬁl}lﬂﬂ&i@ J&{M(Zsﬁadihﬁgqu[b,&bhmm[213r<&pw@af7uylmﬁhyl)ammo]- -

7- br ono- 8- br qripenidityll methiyiyet-txd-b2ydihydroelH- pﬁ-rblb%,alq;}qﬁ&nﬁnﬂ%hbbonitmldDI\/F

(345 M) was El{ﬁﬁbﬁ{ér\ﬂltﬂ]h?mﬁﬁﬁdm cyani de (15.2 g, 233 mml) and stirred
at 25C overnight. The m xture was e ted to dryness and the dark

residue partitioned between di orré’{ harje and wat er. The aqueous | ayer
was extracted twice nore w O t T Coﬁi ned organic

TIrz>

extracts were dried over nmagngsiu te red]and evaporat ed under
vacuum The residue was chro on sili ng wwth a 0-100%
di chl oronet hane in petrol eum et her gradient affordi ngoa white solid (12,8

g, 79%. MB ((&y(eEpmmmmmomspﬂ@;phemm@zamwﬂ)pen@mmeMet hyl

[775 P{; gDm)ZZ( (et hyl 0 33htich Ffeindamly I"Mﬂdnc@ g9, @Fge.‘:ﬁ Il élﬁylchfcetate (400 ml) wasn dr

i
nmet hanol (2ooatd§6§ )%y‘)lg(? &%Q@Jréd ]“‘?88%9 %H iﬁi ;m%( 52%3 rrgl!?1 lérglg Y
mmol ) and heaf GOS8 m@l‘q‘}% (§13 01‘33 1 ? Fals o under

vacuum  Wat e@xﬁf{rédwr yhe\mstummwomh@ﬁa@dl(reﬁwmmt qﬁth@a‘fhb aita‘f@ B g). The
aqueous | ayerfiitwasl. Thxtosiioe eds terusgended i aci% bolotianafttaheol hheateqbimicx

organi c | ayergi\uers 1%ef, HR%%%HHH&&&&'&B@&@?O@ ido%)@ﬂs?-%lﬁr\{élgafcﬁbﬁ% under
vacuum The re 33?@}#%5 chromat ogr aphed on srlica el uti ng W t
ng

di chl oroneth a white solid (13.1 g, 91%. (+ve|on

el ectrospray) mz 311 (M+). (g) Methyl

2- [ 7- br ono- 2-(pyéBughoRyhetByleR (L Aphuinglijong - pr openoate A ni xture of net hyl

[ 7- br onmo- 2- (et hy | QxisperdichifimE )My 3-bases- 2 tiylhed 193 p‘thﬁ-Z—Ibfﬁbénamlde (50

par af or mal dehy qgg (n?mﬁ) Sch éoe@é?l% zoéqﬁf)%\ﬁé g’dﬂ}é&ﬁ E}‘Pal(n%n‘i ut d‘&g‘)' ) and

benzyl trieth 12@%' ﬁ he reac%o was hea?éd to hour uxger%rgozlaﬂ 275 )
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 (59.2g, quant.).

C MS (+ve ion electrospray) m/z 239 (MH+).

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

Crude 7-bromo-8-methyl-2(1H)-quinolinone (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 temperature was stable at 30°C). After 10 minutes methyl iodide (8.5 ml, 136
mmol) was added (the internal temperature rose to 40°C and settled at 35 °C after 10
minutes). The reaction mixture was stirred at 35 °C for 30 minutes The mixture was added
to water (1 L) and extracted twice with hexane (2x300 ml). The hexane extracts were
further washed with brine (300 ml), dried over magnesium sulphate, filtered and
evaporated under vacuum to afford a pale yellow solid (19.3 g, 73%).
MS (+ve ion electrospray) m/z 253 (MH+).

(d) 7-Bromo-8-bromomethyl-2-(methyloxy)quinoline
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heated at 85C , with vigorous stirring for 18 hours. Mre paraformal dehyde
(8.8 g; 295 nunol), potassium carbonate (2.9 g; 29.5 mvol) and
benzyltriethyl ammoniumchloride (7.7 g; 33.8 nmol) were added and the
reaction m xtywh8oReissiirred at 85 C for a further 5 houngmaRddshgizgt 90 C
for 18 hours. The m xture was cooled, water (200 m) added and the m xture
was extracted with ethyl acetate (2x 200 m ). The conbi ned organic | ayers
were washed with brine (150 m), dried over nagnesium sul phate and
evaporated under Wawolitionaf ¥-brahog-neethyii2t(@enctgloxg)duiidlide §19.D3,976.6 mehdl) WO

f/g?ﬁl ?8 1597 P@Tﬂd&ﬁ%ﬂ&ﬁﬁ@&%ﬁz9mwys&rdaea VAt bt aadhacinid#(233%, (M%) . (h)
y

2- [ 7- br onp- 2- ? yéperomdel(ll 1({%; t aztr%ﬂuécwhl mg i gdmth?}]% > 3.
c] pyridin-7-yl g“ﬁte IEUPR ‘i I%‘? T}ygﬁ P é;lﬁte aqueo

pi peri di nyl ] psog mmoAatgdﬂlutlﬂdedﬁatﬁéh ied over magnesium sulphate and

2-[ 7- br ono- 2- (enmiobatdduadpr Breoith e royiihje-Rasphapeinaaipthed dn gilica auﬂngm‘nh)&

1, 1- di met hyl etjgyd, g{ra?diéﬁ df MysloRkktithh e ik R, e Lﬂbﬁfdh% Do ifite/dolB (33 %
pi peri di nyl cargl? for a synthesis, see WD 2004058144 Exanple 99 h)) (2.2

; 6.2 mol) “and 1, 1,3,3, tetrapeth nidine (15 drops) in dry DMF (9.5
?rL) was heat Zad‘d% +V°9@K‘PIFQ5WOS@&YHB/&@§ %M%T?at 100 (Cfor apfzjrther ¥3 houSs
The m xture was evaporated to dryness and chromat ographed on silica gel,
e G A i i b
g, tve éaﬂltnl% e) 61%@151‘8 t tnéline (19. I\
(1(2[7 brorm- - ul n - 3-

pi peri di nyl )( él\éﬂrﬁg} EF% p‘n% X@Jnc ﬁ? QI% #ﬂﬁﬁd@apﬁ‘aﬁtﬁt e A
sol ution of 1ght. Wcmﬁwpe )fOQﬂaeﬁSﬁaﬁth%Aaf rsifyc pargtioged
di hydro[ 1, 4] dlbeimenm[iﬂ hiBraziqtlyant dndiwitey Tie tdpyeohs layer was extracted twice more with

{1 (1, 1- di met hyli@idishdRane] T &ﬁ:ﬁ‘tﬂﬁ&lcﬁl niux)xtraats ﬂbﬁ&ﬁiedloﬂb‘ﬂ dﬂgheﬂamarpﬁ&té 7 g,
2.5 mol) in %rl%rea%a mﬁgfa@efd it £

solution of lifhium |ntetra fur

ol ) and st ERUBE St v 0% ekl GomeBuedn bESiENH ctipr Ty n% @%ch " oom
temperature &9t (13@ Hm7ﬂ%ﬂes The reaction nmixture was cooled again to -78 C
and a sol uti oM®{+veliod ¢deamvsgriaymui 20i(Mdy).i de in tetrahydrofuran (1M 3 m, 3
mol ) was added The reacti on mxture was allowed to reach roomterrperature

and stirred f LFbe 2-(hERG MRS, quenched with saturated
sodi um bi carb ate |£ g ﬁ@”s Hﬁlﬁ{’ é’? r, vacuum
The residue was re& g‘lﬁ’ﬂ)@ bﬁorﬁ‘? 1“8‘#’8 Y Jﬁ%ﬁ&%&&}hﬂ?&%%%@& on
silica gel, elmmehm dwmﬂan@@@@/snﬂaewmuedmthm@mhmmmm 2l dpeht
affordi ng a yeihahasbidatdd @BSHBCrigr 3 k. MddRinplwes padtinllyl evaporasd wade) vaduam644
(MHH). (j) 1, JWQE Bﬁ’ﬁ{ ﬁﬁshédded then solid potassmm carbonate (13 g). The aqueous layer was

1-1(9-b
§/| ) £n(e i hylr i) mjf o %ﬁé}?ﬁi t}{ Elgm% ﬁ?%é %%}éd bru @9 lIayglls were over
[2,3-c]pyridi ﬁmﬁnw}%eﬂy e Vigmandcvanots aefiervﬂauﬂi The reseﬁllﬁéffa%w et hyl
(1- { 2- [ 7- br onshRogaigrapht sy yiligr Qjmmmtngapl}lo@methane affordmg a white solid (13.1 g,
91%).

MS (+ve ion electrospray) m/z 311 (MH+).

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

A mixture of methyl [ 7-bromo-2-(methyloxy)-8-quinolinyl]acetate (13.1 g; 42.2
mol), paraformaldehyde (8.8 g; 295 mmol), potassium carbonate (5.8 g; 63 mmol) and
benzyltriethyl ammomum chloride (15.4 g; 67.6 mmol) in cyclohexane (275 mi) was
heated at 85°C , with vigorous stirring for 18 hours. More paraformaldehyde (8.8 g; 295
mmol), potassium carbonate (2.9 g; 29.5 mmol) and benzyltriethy! ammonium chloride
(7.7 g; 33.8 mmol) were added and the reaction mixture was stirred at 85 °C for a further
5 hours and then at 90 °C for 18 hours. The mixture was cooled, water (200 ml) added
and the mixture was extracted with ethyl acetate (2x 200 ml). The combined organic
layers were washed with brine (150 ml), dried over magnesium sulphate and evaporated
under vacuum affording a white solid (12.4 g, 91%)).
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hydr oxypropyl} -4-piperidinyl)(2, 3-dihydro [ 1,4]dioxino [2, 3-c]pyridin-7
yl met hyl ) carbamate (835 ng, 1.29 mmol) in chloroform (17 m), at 0 C, under
argon, was treated with diisopropylethylamne (0.48 m, 2.85 mmol) and

met hanesul phephe7ogBbydri de (271 ng, 1.55 mol) in chl or gf@arim2003/06d0)3 The
m xture was heated at 60 C for 1 hour. The reaction m xture was
concentrated to - 10 m, and chromatographed on silica gel, eluting with a
0-30% et hanol in ethyl acetate gradient, affording a colorless oil (641
nmy, 58% . MsSMSHiaeiwrcledtesprrpopizadey (MHA)612 (MH+) .  -48 WD 2007/ 081597

PCT/ US2006/ 060023 (k) 1, 1-di net hyI et hyl

(1 1¢ ?hgyfnzaﬁ meqﬁy%h %ﬂw gn rsodnﬁllio’im%ulx Lt RBlyafbl Adioxinol2. -

AR no[ﬁﬁﬁgﬁﬂ et rfgfrﬁ“’w [Bpxisrbonshiamisgit-e of

1, 1-di net hyl é’cPIW myéprpgxaglog ¥onp- 4- oxo- 1, 2- di hydr o- 4H

pyrrol o] 3, 2, 1- i ~] 4uiohuion of tethly) PaET- lhgﬂn}o—’-’lr(lpctpglnxﬂrS?Hﬂl)lﬁmlﬂ}ﬁpmdmate](l 4] di oxi n

o[ 2, 3- c] pyr Bdimimétyl, m&heyth;neﬁwb(armdlﬁydré@mmgma[z?ﬁc]mmm 7aﬂﬂlemggmer (1)

cyani de (16 rlamé ﬁb%{gﬂe fdr'd s t%sﬁg BEt 6 W?‘gy fhpte JHH )3 peated at
ém—gﬁ

artiti oned ” B anfeBroREY el leaﬁévﬁ?wi Shlbwe eaf%é‘%ﬁuggﬂs

partitioned

| ayer was ext p&:f"é@“ howre ghenat 1P @@ﬁ# Hrtgeihanes. The euxyegyascyapmgehioc | ayers
were dried O‘de,smessagubtﬂn‘mmtsgdapﬂtmwm silea gekviapog witk §-200cheethescduum  The br own

oilthr eS: due \dﬂ;mjmﬁ&ﬁa{ecagf i ySlbvsbil (IC’?gg!é%) el ut: Ing vvntlh ?28&30% -
met hanol in EOH ording a yell ow oi ng, :
VS (+ve ion e § tvcrgosprIa ; %%@%ﬁ?m}%) (1) Title conmpound A solution of

1, -di et hyl| et h yano- 4- oxo- 1, 2- di hydr o- 44
pyrrel o[ 3, 2, il)jl]lqélmﬁthﬁlﬁ Sﬂ—@!’r{)erﬁtbﬂi@mf}-&(ﬂmlwmﬁBﬂ}lm})@mm@i}fﬁl&%mpm{lk}ldi oxi no
[ 2, 3- c] pyri giperidinyl)(2e3-tihlydofl, didioaing[], 20 ytidin-Vydetiyiohrhammedi chl or onet hane
e e e T g;;gg e
h Aldioxinof2,3-c]pyridin=/-yime di 1joxy jcarb a
d ity Iy Hbg@f ? Do ni |
;ﬁZ' treat ed mmsi)%n&nzléprsm@ %'égaﬁfi mrf’g:r e @Ee )

m xture was fwastreptediwith@selutian gﬁhﬁhumhelumnmm émnd@ag tet@hﬂbgﬁlam(dll\ét 3 malr Yness
af f ordi ng t henthél@andaisedasthis edpatiuastor @lhbul( théd aligyeddb Y@ach Bddnf ERGERUr S0MHz)

g—lﬁo ]f;) 55 ( ZHver@O nruqiuf%QTﬂe Rachidt mixBre was &6 fﬁ%"{b fA°C 311&5& §ttiion t3)5 ( 421H8

4. a3 g ‘Bl(ﬂ u I‘T’Llshyéiﬁ‘d rﬁgl}'%‘}ysd)fdﬁ”ﬂ?&” “?f(k[% s aﬁgfgrréi (1H, d),
7 71-7.74 ( 1gackgn nn)ﬁurfova@f W to 1S (rmtqwraéulrééml 8§‘fﬁdaf g ( VH) |
Raceni ¢ mat ereagtiorn amtlﬁnea@sbmsm:he@@ﬁh rsg?)lraM$0¢lamdmmbmat@>anprﬁépadaﬂ" hee chiral
hplc into tHeudtveraeoapbiaeinder vacwandie2esiditivig rédiSuvedi dishlp@ketahd
colum, el utiyRg Wotltographed on silica gel, eluting with a 1-40% methanol in dichloromethane

gradient, affording a yellow solid (835 mg, 51%).
C MS (+ve ion electrospray) m/z 644 (MH+).

(i) 1,1-Dimethylethyl {1-[(9-bromo-4-oxo0-1,2-dihydro-4H-pyrrolo[3,2,1-if]quinolin-1-
yl)methyl]-4-piperidiny!}(2,3-dihydro{1,4]dioxino[2,3-c]pyridin-7-ylmethyl)carbamate
A solution of 1,1-dimethylethyl (1-{2-[7-bromo-2-(methyloxy)-8-quinolinyl]-3-
hydroxypropyl }-4-piperidinyl)(2,3-dihydro[1,4]dioxino[2,3-c]pyridin-7-
ylmethyl)carbamate (835 mg, 1.29 mmol) in chloroform (17 ml), at 0 °C, under argon,
was treated with diisopropylethylamine (0.48 ml, 2.85 mmol) and methanesulphonic
anhydride (271 mg, 1.55 mmol) in chloroform (3 ml). The mixture was heated at 60 °C
for 1 hour. The reaction mixture was concentrated to ~ 10 ml, and chromatographed on
silica gel, eluting with a 0-30% methanol in ethyl acetate gradient, affording a colorless
o0il (641 mg, 58%).
MS (+ve ion electrospray) m/z 612 (MH+),
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50:50: 0. 1- CH3CN: CH3OH: I sopropylamne with Rt El 7mn and Rt E2 13.8 mn.
The recovery was El 80 ng (>99.5%pure) and E2 86 ng (>99.4 % pure) The El
enanti omer was converted into the di hydrochloride salt by dissolving the
free base in | unt of nmethanol and excess of a 6N

hydr ochl ori c Z\glag_ﬁdw gpsol ution was then evaporated under P\?%J{:lthgam%t 80%%:)?
solid. Exanple 14A

1-([4-[(2,3-D hydro[ |, 4] di oxi no[ 2, 3-c] pyri di n-7-yl mathyl)am' noj - 1- N

pi per: di n>4/ '} Wi)chn?aﬁ)h& 10{1L (élwﬁﬁemyox% 2. qih%}mugﬁagh 3,21 Bllqhindlih=1-] |
qui nol i n- | p o

PCTI US2006/ oeo%?g{%aﬂfg% 19—‘%0 ‘{] i inof8y ‘iﬁ R?é?ah“ﬁte
2-[7-f1 uor o- 2- ( met hyt BRYre 8t & dem?t Fgthyl g %bm%&mé ﬂa&fder

m Chl or oper benzyirolobk?,d-i(|@694linel -9Bmethy 46121331'1(1@1})(2\3/8;@11 éd]dioxinolgdk ut i on of
a 1:1 mxture {Bridhl7-gmdiylRRibaiyihte (461 mg, 0.75 mmol) and copper(l) cyanide (16 mg, 1.88
2-[ 7-11 uor o- 2- (n‘IEEBI mml ug&*ﬂo r}nﬂé!ggﬁﬁﬂ P ARERGRLEL4008 5% Gour0:18101D1)

and nmethyl [7-f met or onet hane

Ul Nol |
(60 m) and { hdoH @?‘g&"%"i" ‘BP?"SEX 3 gﬁ'rogedaﬁ‘ﬁwf’"ﬁen 40C until
16 hours . [Furd romfb#neéﬁoaﬁ@%@ﬁf@ﬂ@na&r@e(ﬁle@qg@wewewﬁaﬁteé bsar s .
The m xture wasthodidiledmethiaha) Thd combinedwriganic byeks BCH doed dveembgnsiwmt Sulphrtcess
sodi um sul fi t e,and belpbatEcinyr AENUER TheDASWHLIGH Riidas h@mtr@mat@g@bhed&n sind gehen

extracted (3¢ @%ﬁémtam 30 R OTE AR Rom N AR ST 4 901851 B

evapor at ed and ﬁt ogr aph I ca ge

acet at e- pet r ol é¥fn 'er then 0-20% net hanol -ethyl acetate to afford the
product (2. 614 NS (osgemelsetespiayrmtzdpl (BIH- £ | uor o- 2- (met hyl oxy) -
8-quinolinyl] -2- propenoate starting material). (b) _
9- Fl uor o- |-hydl’(9XD{ﬂé1 d 2- di hydr o- 4H- pyrr ol 0[3 2, 1-y] qui nol i ne-1| -car boxyI '

ic acid A m xture g)()l 121'-%1’%’:{’%‘ ﬁ{% % o&%)l éBa(ﬂ hljaoHnyl] 2-

oxi ranecar boxyl at e er 38 g;
0. 0224 mol) |%PY58 ‘H‘}q'éol é%ﬁt@nyé d&ﬁé 4%@%%’%%&2% 85 f or

120 hours, cooICémmdahayhthi)@a@a@dtet@Ohng,db%mmpD% Nishlezomagthdng (9 ml) was
di chl or onet hanerca®s valldeafluaogtctihaid smil)! Tikgeaioh ntixtuiswaatitred tiadomnd dri ed
to give (1.4 g terﬁﬂe@turel\ﬁr fﬂ'dﬂﬁ ah@@va?bﬁ@drt@ﬁﬂzh@s)é) THE &sﬁﬁ]egwﬂs'\d'h'é})lve&ﬁ‘) Mgt hyl
9-fluoro-1-hydr Ox%re ofOR thano% dlchﬂ%omethane (By ml) ana treated w:t% P %onaQe relsm (3
mmol/g). After 30 minutes, the mixture was filtered under vacuum. The filtrate was
evaporated to dryness affording the free base as a colorless oil (141 mg, 85%).
5H (CDCl;, 250MHz) 1.40-1.55 (2H, m), 1.80-1.95 (2H, m), 2.1-2.4 (2H, m), 2.5 (2H,
dt), 2.8 (1H, m), 2.9-3.1 (2H, m), 3.79 (2H, s), 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 (1H, d), 7.71-7.74 (1H, d),
8.10 (1H, s).
MS (+ve ion electrospray) m/z 458(MH+).

Racemic material (as free base; 200 mg) was separated by preparative chiral hpic
into the two enantiomers, E1 and E2, using a 5um Chiralpak AD-H column, eluting with
50:50:0.1- CH3CN:CH3OH:Isopropylamine with Rt E1 7min and Rt E2 13.8 min.

The recovery was E1 80 mg (>99.5% pure) and E2 86 mg (>99.4 % pure)

The E1 enantiomer was converted into the dihydrochloride salt by dissolving the
free base in a small amount of methanol and excess 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]dioxino[2,3-c]pyridin-7-ylmethyl)amino}-1-
piperidinyl} methyl)-9-fluoro-1-hydroxy-1,2-dihydro~4 H-pyrrolo(3,2,1-jj]quinolin-4-
on¢ Enantiomer E2 Dihydrochloride
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carboxyl ate A solution of

9-fl uoro-I-hydroxy-4-oxo-1, 2-di hydro-4H-pyrrol o[ 3, 2, 1-

i j]quinoline-1-carboxylic acid (1.30 g) in nmethanol (52 m) was treated with
conc. sul phwoizeo7asisd7 (0.52 m ) and stirred at room t enperctug2006foedozi. 5
hour. The solution was quenched by stirring with excess MP-carbonate resin
until pH -7, filtered and evaporated to give a yellow solid (0.855 g; 62%.
M5 (+ve ion electrospray) niz 264 (M—I+) (d)

9- Fl uor o- | - hydr oxy- I - (hydr oxynet 9I =1, 2-di hydro-4Hpyrrol o[ 3, 2, 1-ij ] qui nol i

n-4- one A solution of nethyl N

9-fluoro-I-hydroxy-4-oxo-I pyLr ol 1- o

i j]quinoline-I-carboxylate ™. 8 nmil) ha ol (85 m) was
cooled to OC and sodi um borQ (0 123 H 3N25 added. The m xture

was stirred at this tenperat 2 hours. It @anched W th anmoni um

chiori de (5 hyvehyap ﬁﬁ&gfgndeﬂﬂﬂéé{?% u%ﬁn acrx?ah gwéfgted wi th

met hanol and t ra 07/ 08159
PCT/ US2006/ 060023“‘“ eq?‘?% Bﬁ‘égﬁﬁ H“’Qn‘ﬁast

&e“B Of P’;‘%t i on
was evapor at dél mixtereyhéskehat m"éh;)’é?-ﬂﬁﬂﬂlé@t%&n%ﬁlﬂﬁxﬁe& ﬁ‘&ﬁ@lﬂy Thropeasglet i ng
solid was fi l(£68gr0.0101nacdy anit methy! [Fubbd2 dhnethykul f-B-qumotihyl lapetate id or t he next

reaction. 'VB cﬁm\r&oﬂn@ﬂna@ ﬁ)ltnn PRI BY Inixire wad RedtddH)50°C €3r 6.5 hours and then 40°C
9-Fl uoro-1 - (hydr P@(J{E fam?‘o @fngﬁz% Qe A B Wl 3 nbudsh. hqw! nol i n-1-

gl f |4;.IOI’ Ot |h¥ Ihggl?z egv%gsu?qq gﬁv Y“H{}( pv)’iteia BFW&IG&W with excess sodium sulfite,
pyrrol o[ 3, 2, Oﬂq‘TQ!ithYrﬂﬁlllEWSdOdm@ hiqutpsatedo p ~Boandrthen cxtiacted (Ixanersuivitony |
chl ‘i de (0. GRchipromathaize. Th® byganio dradiionwisidriet (@xpgrated andcteohd@gaphay,on0. 1626

mol )i n di Cf&!ﬂ%%@?%ﬂﬂﬁﬂgwﬁ%‘l’mﬁﬁ/) eth}l%étét%@ﬁ&%ﬁl%ﬂlef e Ol2ogs Maﬁ&-emyi and

triethylam ne . 0. 68 0Qm.t QuUiLS, then
sodi um bi car §§ t%,e o aﬁ‘))’c{ \ﬁ%a Odugt égge%aédlr‘(d{)?sﬁ%onﬁ%nﬁpﬁ ﬂﬁmﬂglgmg?%%clf dv)vm th
10% net hanol Sd‘ﬂlémlt?ﬁ’gn?el’lﬁaﬁ@a CPHEURE AR f ract i on was dried and evapor at ed
to give a yellow oil that was chromat ographed on silica gel, eluting wth

0-100% et hyl (8r@Faiosy-paiiekeUroxet NBHil @doLm?ﬁTay 3, priliaan Qarbekiiyd
acetate to Q(ic;;ﬁe a yellgw 0?14 (0.968 g) (77% vyi eﬁd %\?ﬂeﬁfuZ st eps). ﬂ M5 (+ve

I{(in[ (e|961(3|t Lgfgrﬁy) (it 390f§1?3‘)){2’£§ 5%‘1%@9641'811 t%%lr gﬁ@%@ wyll2- i1 qui nol i n-|
-yl ) et hyl ] - szya@e@ﬁﬁb@mwe)ﬁ 0% Beh¥2angl), rwsulthmn@prchlorate (23820 0]294 mol) in
9- f 1 uor o- | - ( hgetoninyleéitml))and wateo (30 B diak ficktet atiB5HG fardROhyre, cheled, and

i j ] quinolin-leyporded®S diyhdis ﬂ@%ﬁﬁﬂﬂaﬁ&'ﬁ@ﬂi@hi&bﬁ%&nﬁ wad addd B khe resulting

1, 1- di et hyl I te 47 g; 2.35 mmol), and anhydrous
SOdI um car boeSBEa ‘ff)co}% %gah&j 5 hanol (100 M), was stirred at
room t enper at eoanf oaray) Ii;?é?s added and the mxture was

extracted with 10% net hanol - di chl or orret hane. The
(c) Methyl 9-fluoro-1-hydroxy-4-oxo-1,2-dihydro-4 H-pyrrolo[3,2,1-if]quinoline-1-
( o carboxylate
- A solution of 9-fluoro-1-hydroxy-4-oxo-1,2-dihydro-4H-pyrrolo[3,2,1-
iflquinoline-1-carboxylic acid (1.30 g) in methanol (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 stirring with excess MP-carbonate resin until pH ~7, filtered and evaporated
to give a yellow solid (0.855 g; 62%).
MS (+ve ion electrospray) m/z 264 (MH+).

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

A solution of methy! 9-fluoro-1-hydroxy-4-oxo-1,2-dihydro-4 H-pyrrolo[3,2,1-
if]quinoline-1-carboxylate (0.855 g; 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 this
temperature for 2 hours. It was quenched with ammonium chloride (5 ml), evaporated to
dryness and the residue treated with methanol and then re-evaporated to dryness. Water
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organic extracts were dried and evaporated to give a yellow oil (1.038 g;
100% . Ms (+ve ion electrospray) nlz 418 (MH).

(9)1-[(4- Amino-1I-piperidinyl)nethyl]-9-fluoro-I-hydroxy-1, 2-di hydro-4H
pyrrol o[ 3, 2, n-4-one A solution of 1, 1 -dinethy

-[(9-fluoro- Ilw}gzg%urﬂg%?lu 0x0-1, 2-di hydr o- 4H ﬂﬂfﬁéﬁbﬂﬁ{%&om
pyrrolo[3,2,1-ij]quinolin-1- yI)rrethyI] 4-pi peridinyl)carbamate (1.038 g) in
di chl or omet hane (5 M) and trifluoroacetic acid (2.5 m) was stirred at room

tenperature f@f d&hRRshsthan®Wdrd 8ddsh afdthe afsbol I Bhctidn Fas tevaﬁokdﬂaft@@eﬁiegscﬂnam d
vas added, andenaRalaWil bdharl 1ags umiﬁggoﬁms% it SRl @ces .1

di chl or onet han St l rr excess onat e reS| unt| I
pH -8, flltere-SHJf 8‘9’3 Ja% Eﬂe’f yellow oil (0.638 g; 81%. M5 (+ve
i on el ectrosprM§)(+Y¢112ﬂ91$8r€(SW)m/ éMH:*)rrat erial (0.90 g) was separated by
preparative chiral hplc into the two enantioners, El and E2, using a

Chi ral pak AD L 1 in- -
ik 248 SR P e

m n. The recover >99% ee) E2 395 % -51 WO
2007/ 081597 PCT/ USZB&itHEe %H'?%‘)l byt @‘bf%‘&ﬁﬁ&e gﬂ%g%u‘ﬁlhﬁﬁ f

1- [ (4- ami no- | -3, il riflnyinelithg-ohe @. 765183023 mmarm@umeaﬂﬁnwmmde (0.62g,
4H pyrrol of 3, 23%manwnmdi-n-muﬁi(eﬁ@smml(mmgﬂ 1620mim]) 19 dicBlorométhaend 2, 3-

di hyd 1, 4] di
@2%0282814]4 '% cﬁMﬁYdfn'(@OHﬁr ?JNﬂa ha RV RrkihO10.68 SRS dsEe

c) et hanol
(0.10 mM) was rg? p%élgfra f%) éu%glreg 1 3%9 aﬁ’"&% S%H]1§nw§s :ﬂ?[d%d ?fg“gﬁh ohydri de
(85 ng, 0.40 rm%mrﬁ WALFRACRR Sibloremeliae. FHOS TRUORIES! r eat od
with aqueous d&izdiandretsiporatedomgive a(yzllcpw)allétmdwexclwemtegraphctdmnsﬂibmhamng| n-
di chl or omet hangit{ @ 108% ethghsbetdteparolani ahdifeltdvedas (c10% matlogolahddcamesd | i ca

gel, eluting %p@a?ﬁﬂ%gfgé tdg 7% R RSB PLengt hane, affording the free
Bt hesp o

base as a yel e 1on"electrospray) mz 467 (MH).
SH ( CD3OD, 40 e110 o 1.50 (11-1, m, 1.70-1.78 (1H,
m, 1.85- 1.93 (1H, m, 218225(1H t) 2.28-2.35 (1H, t), 2.50-2.58 (1H,
, 2.65-2.70 (@ﬂ—u-DmgthyIBth@D{ 1( Epflusio- I-Bydlr6x584-b80-(l ;Qidihydrn’)4H ByrBlo[82H- s),
4.20 (1H d), i %&501&- BYD)ndity1109- 1 éncﬁ@yl Yadhmate?H, M, 4 65 (11-1, d), 6.62

(1H, d), 6.95 (1H ﬂmx redP9 g@f@ %ﬂ;ﬁ % dfo- 25 fdi3, 8. 8.00
1H, The f rt th
e fﬁ@ﬁ-ﬁ-ﬂ%g@ﬁw Rl ot Lo t%%h :

(2m),  fol | oviteFriginyesrhamate{Br7 @3R8 mreed). prdanhyr tOéE‘e‘ éodaurg sbgnatad. g
Exanpl e 14B  7.04 mmol), in ethanol (100 ml), was stirred at room temperature for 16 hours. Water

1- ({4-[(2, 3- D hychdaddlardlikl Qiaie vds 3xicdcRAM i 1097 méthaRd bl sohB@hnd. The
organic extracts were dried and evaporated to give a yellow oil (1.038 g; 100%).
MS (+ve ion electrospray) m/z 418 (MH+).

(g) 1-[(4-Amino-1-piperidinylymethyl ]-9-fluoro-1-hydroxy-1,2-dihydro-4 H-
pyrrolo[3,2,1-if]quinolin-4-one

A solution of 1,1-dimethylethyl {1-[(9-fluoro-1-hydroxy-4-0x0-1,2-dihydro-4H-
pyrrolo[3,2,1-iflquinolin-1-yl)methyl]-4-piperidinyl} carbamate (1.038 g) in
dichloromethane (5 ml) and trifluoroacetic acid (2.5 ml) was stirred at room temperature
for 2 hours, during which a further 2 ml trifluoroacetic acid was added, and evaporated to
dryness. The residue was dissolved in 1:1 dichloromethane/methanol and stirred with
excess MP-carbonate resin until pH ~8, filtered and evaporated to give a yellow oil
{0.638 g; 81%).

MS (+ve ion electrospray) m/z 318 (MH+).

Racemic material (0.90 g) was separated 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:Isopropylamine (20 ml/min) with Rt E1 5.5 min and
Rt E2 7.0 min.

The recovery was E1 379 mg (>99% ee) and E2 395 mg (>99 % ee).
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pi peridinyl} nmethyl)-9-fluoro-|-hydr oxy-1,2-di hydro-4Hpyrrolo [3,2,1-i]]
qui nol i n-4- one D hydrochloride The title conpound was prepared from
9-fluoro-I-(hydroxynet hyl)-4-oxo-1, 2-

di hydr o- 4H pybnredmsssez, 1- 1 qui nol i n-1-yl 4- et hyl benzenesupdppebhe@nds 1, 1-

di met hyl et hyl (2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-c] pyri di n-7-yl met hyl ) - 4-

pi peridi nyl carbamate (for a synthesis, see WD 2004058144 Exanple 99(h)) in a
simlar manner to procedures generally described herein. Exanple 14C
1-({4-[(2,3-D hydrol |, 4] di oxi no[ 2, 3-c] pyridi n-7-yl met hyl )am no] - 1-

pi peridinyl} (n)zhﬂyba,mpoﬁdduoro | - hydroxy-1, 2-di hydro-4H-pyrrolo [3,2,1-ij]

qui nol i n-4-_one Enagy ggi&%%@b ARy b s PRDHHRAL Y R P e
4|-
d

f 9-f|
di hydr o- ﬁf;oﬁl 9% Ragtiomier E2 (40 et L maol #dde and 1, 1-
di et hyl et hyldﬂ(yzlr@ Ppuiding-refrboxgldehpder (feri arsymthysisresehy | ) - 4-

pi peri di nyl céWBQOGxtOéSM@Exmﬂya(d))a@Dmg, 648 nfib Y G0R0BBI4SHAmBExadpletha®( h) )

fol loved by (GSDAIPHAORiRL of RRnPRAPLARERiE20dth BEARRS bR (1

e,
norern 5o ndeto PR Zash %r%%ﬁ%@%fﬁéﬁg &%ﬁu‘?gwag e Wil alodiESCr ! Ded

1-({4-[ (2, 3- BPWH’rthEFb &M pibdrage Viothon MWWO}%E%P ml)
pi peri di n-| - yan§l thet dygdnic Eflaﬁt wes chrpmbpp -oh, siticdighly dhting with 0-20% methanol
pyrrolo[3,2, |1ndichmm&haﬂ’¢-£ffcﬁ&ﬁ Enafidel tagess afelibivhydBoaty 9%ye HO ':~Z N

N 1 ONF "MS +ve1o e]ze{:

I s L T SO e o
di hydro[ 1, 4] dx%at(ﬂ {'—’21%’28}56%4%3?6&3738%29 aéﬂs?d%g((l ?fl)»a'l @%%t?n .4, see
V02004058144 FDEH, 6), 80043 )8 (PR mim} SOQER sywab X LE )N 36-di3e2 iy, dridemitde (1
M) was treqtaﬁdmwd;s mu}l@@zr(nﬁcaat@wmgblwdrsl(@ﬁ 0./96810,720113 ‘mymok) for 18

hour s at GOC( H was evapor at ed to ryness treated with aqueous
sodi um bi car bona 2@!’@{} e tracthed V\faé, St i n d| chl or omet hane. The
conbi ned organic Log pas fg msthagel: "%aél BRSS! 199 evapor at ed.

The residue whkydsenhinridesgie by hdding angxeess 0b Mlmdrqg@ac@lende Bother N th 0- 50%

met hanol i n dbiitwal pnebleater () ao giwipitkiee fdlid€3bagk as a colorless oil (56
ng, 94% . MS (+ve ion electrospray) mz 483 (MH+). 3H (CDC13, 250MHz) Early

signals partly obscured by a water peak, 1.40 -1.65 (4H, m,

Example 14B 1-({4-[(2,3-Dihydro[1,4]dioxino[2,3-c]pyridin-7-yImethyl)amino]-1-
piperidinyl} methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4H-pyrrolo[3,2,1-ij|quinolin-4-
one Dihydrochloride

The title compound was prepared from 9-fluoro-1-(hydroxymethyl)-4-oxo-1,2-
dihydro-4H-pyrrolo[3,2,1-jj]quinolin- 1-yl 4-methylbenzenesulfonate and 1,1-
dimethylethyl (2,3-dihydro[1,4]dioxino[2,3-c]pyridin-7-yimethyl)-4-

, piperidinylcarbamate (for a synthesis, see WO 2004058144 Example 99(h)) in a similar
(,. manner to procedures generally described herein.

Example 14C 1-({4-[(2,3-Dihydro{l1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-1-
piperidinyl} methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4 H-pyrrolo[3,2,1-{j]quinolin-4-
one Enantiomer E2 Hydrochloride

The title compound was prepared from 9-fluoro-1-(hydroxymethyl)-4-oxo-1,2-
dihydro-4H-pyrrolo[3,2,1-f]quinolin-1-yl 4-methylbenzenesulfonate and 1,1-
dimethylethy! (2,3-dihydro{1,4]dioxino[2,3-c}pyridin-7-ylmethyl)-4-
piperidinylcarbamate (for a synthesis, see WO 2004058144 Example 99(h)) followed by
separation of the enantiomer E2 and preparation of the hydrochloride salt, in a similar
manner to procedures generally described herein.
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1.95 (21-1, m, 2.35 (1H, t), 2.55 (2H, m, 2.82 (1H, d), 3.0 (2H m, 3.15
(2H, m, 3.35 (2H, d), 3.79 (2H, s), 4.40 (41-1, m, 6.62 (114, d), 6.88
(1H, t), 7.00 (1H, s) 7.49 (1H, dd), 7.69 (1H, d), 8.03 (1H, s). Thefree
base in net haﬁ/g gonverted to the di hydrochl oride salj 1?@( %?]I

excess of 1M cfrogen chloride in ether, foll owed by evaporation to ryness
to give a SO|Id (40 ng). Exanple 16

9- Fl uoro- I - hydroxy-1-[ (4-{[(3-o0xo0-3, 4-di hydro- 2H pyri do[ 3, 2- b]

[ 1, 4] oxazi n- 6-prlakifé 05/ 1L ({a1203binkape (R dxettiio] 7Rk fpytildint 72- di hydr o- 4H-
pyrrol o[ 3, 2, 1- L Aunantddlpielif Iig:ﬁ)ﬂéhﬂ&)rﬁ-ﬁhbn%e1 iNxy13-afaf-ApN @ O F JY

A sol ution of
]-[ (4-ani no- | -IFrpUeBdslsflapinatingg- ]’;E??'lﬂf't“lfr [ELDiydeachlorisley; y qr o

4H pyrrol o[ 3, 2, 1-ij] quinolin-4-on ¢) (44 ng, 0.138 mmol) and
3-0x0-3, 4- di hydro-2H— pyri do[ 3, 276111, 4Noxaki ne- 6- car boxal dehyde (for a
synthesis, see W?200308709& Exa 2 3| ) 2 0.1K38 mmol ) in

N, N-di met hyl formam de (1 m) grad "W t{h\ sofli um trilacet oxybor ohydri de
(87 ng, 0.414 mmol) at room tlagps are for 16 ~. e m xture was
evaporated to dryness, treated wth aqueous sodi um bi Arbonate and
extracted w th 10%Amtlitamalf 1#[(H- atnmlol-]ep1pﬁn:l:nlngd)rmﬂ@dh94ﬂmero-BByde)z-d)Q?dih)ﬁ&@Q7

PCT/ US2006/ 06&92 G161, NEThuRToUAAL She@Nhr RGeS EVEIEmES 0. EXmbibRaAaSi3um sul phat e)

sngos/yﬁsfazagf@;g g @aﬂﬂﬁ gbﬁégwgm;g@@t S o s
| (34 5220 mple 6007 forrgﬂn'

(2)|50|\/I(-Iz) m% 10- \lasstta‘(eslmiwdlum tasceiowborohydndniw mg; D3 Pmewlyfar] S hgurs 2 605, 2. 40

(2H, m, 2.50-Thebix(uzdivagPvapddafed &&&tynéﬁh,,treateﬂi@w& adfedu? kbditih biGrtiate ddd 1, ), -

?1& 1 t§2H7 Z )S(Qe(n ngfjtﬁﬁ‘y%%thinggﬁl giigbroﬁl)e% > ii (:érhblné% Mgf?in%&t%%? %v’vé}é 7.04
th I ed\g esiu suprl_ll f dnde %or%tle ’1du|et asc () p )?8 on

ity h?gfogeﬁaimﬁ&g.g& clupingwith Ao bl Of@vg %@f%ﬁl%ﬁa?rﬁﬁe@g Sho

give a solid qolziesypil CBagypiits). 17
1- ({4-[ (6, 7- DMgara]idn dlonap 'jﬁm[zage,é(m—l yri dazi n- 3-yl net hyl ) am no] - 1-

i peridinyl
gulonol in Z %)ne l?ij Z%;; %g b‘?%{}éab& &%ép%%hy%ﬂ; 685(41{ ;?)é)
[(3sch|oro-41-%ﬁi“8 f)n 3 (@, m);3.15 O ), 33
3.79 (2H , 4.40 (4 m), 6. 62 (lH d), 6.88 (1H, t), 7.00 (1H, s), 7.49 (1H,
dd) 7 69 (1H, d), 8.03 (1H, s).
The free base in methanol, was converted to the dihydrochloride salt by adding an
excess of 1M hydrogen chloride in ether, followed by evaporation to dryness, to give a

solid (40 mg).

Example 16 9-Fluoro-1-hydroxy-1-[(4-{[(3-0x0-3,4-dihydro-2 H-pyrido3,2-
b][1,4}oxazin-6-yI)methyl]amino}-1-piperidinyl)methyl]-1,2-dihydro-4 H-

pyrrolo[3,2,1-jj]quinolin-4-one Dihydrochloride
OH

O~ N : N N\
H o

A solution of 1-[(4-amino-1-piperidinyl)methyl]-9-fluoro-1-hydroxy-1,2-dihydro-
4H-pyrrolo[3,2,1-if]quinolin-4-one (racemic) (44 mg, 0.138 mmol) and 3-0x0-3,4-
dihydro-2H-pyrido{3,2-b][ 1,4]oxazine-6-carboxaldehyde (for a synthesis, see
WO2003087098 Example 31(e)) (25 mg, 0.138 mmol) in N,N-dimethylformamide (1 ml)
was treated with sodium triacetoxyborohydride (87 mg, 0.414 mmol) at room
temperature for 16 hours. The mixture was evaporated to dryness, treated with aqueous
sodium bicarbonate and extracted with 10% methanol in dichloromethane and the
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A solution of 3,4,6-trichloropyridazine (25 g) in tetrahydrofuran (200 m)

and triethylamne (19 mM) was treated at OC (ice bath cooling) with

2-mer capt oet hanol (8.33 m) over 5 mnutes. After the addition was.

conpl ete, thgomwioeiserwas stirred at room tenperature fofcTf@s2esugems The

m xture was stirred with aqueous sodi um bi carbonate solution and

di chl oronet hane and the solid was coll ected, washed with water, ether and

pentane and dried in vacuo, giving (22.9 g). The conbi ned agueous and

or gani ¢ fr actcowhinedwrgenicaprct weretdoieh &hdgnesiimmselphate] ang eivapdrdted. Therésdiue whi ch

\3?08/6 washed anhs hiotthicaSaphbOue siliCDed), dfiiting Wieh DB mstiehdl ialdidtirbelethahé; 9 9;
contain

. (b)
3-Chl oro-6, 7?@% (fé ﬁ%%g????%ﬁ s‘é%ﬂ 9@“& azine A solution of
2-[(3,6-ch|o %:(;ggw SOT% y‘ﬂ(z i r evi ousl| drled at 50C in
vacuo) in dry R e qe@apad 35 R oh Mgt G, g3, 515+
portions and. 406(2Hed1),315m955 {2H,0n)C3 DR H 2eh), 130103520 (E}Em)eécﬂtm(d)ﬁ M>3t81re was
cool ed and qygncded.20\MIN) 468 (Mt %s.61 (e, 694N, desod ake®, v25 pii

with 5M hydrl( Cd) \6614 I(?ﬁg (evagor atlied é)OV\at erl( madgﬂgddgd gbnd tEe ?xture
was extracte C o’r ane, dried (so hat e vapor at ed,
and chr omat ograph ﬁgﬁ' f‘sieni‘:gle {10 Wi RO %t't’&‘&dhm%&ﬁ qlt%yadmgan

acet at e- hexareacess of B¥ifhydrpgen oipride 19mqthim(:11fc61mg)1 by cvapoztion ﬁtgdlwaess,ﬁo%vef t he
brono speci emsolid/BIXmyr i on el ectrospray) mz 189/91 (A MH); 233/5 (Br
MH) SH (CDC1l3, 400MHz) 3.23 (2H, m, 4.67 (2H m, 7.26 (1H, s) (for major
chl or o- corrpound) -54 WD 2007/ 081597 PCT/ US2006/ 060023 (c)

3- Et henyl - dro[ 1, géoxat hiino[ 2, 3-c] pyridazine A solutiaon of

3- chtor o- 6, 7J%ﬁﬂﬁg£é? b 2-(U3-466st-Ritydey (3, 4i0xathiio ﬁ:i%rf]m’é’(dﬂz‘(‘} -4ylmethylamino]-1-

di net-hoxyet hanper((ﬁﬁyl}m)etmaé)-ﬂegaslsk‘dxhyﬂdeﬂfhpjgmdo{mh—tj]qu1nolm-4—one

tetraki s(tri ghimyioiee ERDiRgdfehlogideum (0) (135 ng), potassium carbonate
(0.695 g), 2,4,6-trivinylcyclotribgrqx pyridine conplex (0.8 g) and
water (3.7 m) were added. The mxtur wa heat ed at 105 C, overnight. Mre
2,4,6-trivinyl cyclotri bor oxage-Npyridi and

tetraki s(tri phenyl phosphi ne) pal I a ) (3 ng| vvere added and heating
was continued for 24 hours. THKe re was cool ted wi th aqueous
sodi um bi carbonate sol ution, extracted (4x) with dried (sodium

sul phate), debblipSrCeomritridasivabtinletbened on silica gel (70 g), eluting
with 0-100% et hyl Ansdtititnef 3;4,Grrichlveopyeitlazincl{25 @) an sepdahptir QG200 m()3i86 pure by

LC-M5). M5 (4Méhiiamid (@6 WIPwEY eedledt 828k t(aM't"dolmé)d)ztth 2-mercaptoethanol (8.33
6, 7-Di hydr o ]r%lﬁh% @a%l %Lf [lgﬂ tlng fpt%érdépqaﬂ f dmgl'e rtggizgﬁgg%s Ahr? cfa'ftado?t{] of
3-ehenyl -6, 7 daro oxan/ wat er
(20 m 15 n) ‘GEESER b, natatteo‘ﬁe] LA S IR A (4%
wv, 2 nl) arsdlusiodimuhdipklorootghane end 18 sofjd wasdolleeibd, yashddrwiduwiter, afhei and- bat h,
then al | owned fedtanc and dried ir vacuo, 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

Q (5.0 g). The total yield of solid (27.9 g; 91%) contained some bromo-analogue (5-10%)
by NMR.

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

A solution of 2-[(3,6-chloro-4-pyridazinyl)thio]ethanol(13 g) (previously dried at
50°C in vacuo) in dry dioxan (250 ml) was treated with lithium 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 5M hydrochloric acid and
evaporated. Water was added and the mixture was extracted 4x with dichloromethane,
dried (sodium sulphate), evaporated, and chromatographed on silica gel, eluting with 0-
100% ethyl acetate-hexane, to afford a white solid (1.61 g) (containing ca. 10% of the
bromo species).
MS (+ve ion electrospray) m/z 189/91 (Cl MIH+); 233/5 (Br MH+)
SH (CDCls, 400MHz) 3.23 (2H, m), 4.67 (2H, m), 7.26 (1H, s) (for major chloro-
compound).
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warmto roomtenperature. After 2.5 hours the m xture was evaporated to
dryness and dissolved in dioxan and chloroform Silica gel was added and
the m xture was evaporated to dryness, added to a silica colum (50 g) and

h t inandhoU A ith 0-100% et hyl tate in h d
chroma ograpﬁ§éo%,§g§gg Wi 0% ethyl acetate in emﬁ%{@&%;) a

white solid %. MS (+ve ion electrospray) mz

Title conpound A sol ution of

1-[ (4-am no-1 - pi peridinyl)nmethyl]-9-fluoro-1, 2-di hydro- 4H

pyrrol o[ 3,2,1-ij]quinolin-4-one (enantioner EI) (40 ng, 0.133 nmol) and

6, 7- di hydro[ 1, t i Aal dehyde (24 ny, 0.133

mrol )in dICh|(§’O ﬁ ln@ﬂh% ﬁmplwgfﬁ?x; ijﬁ“ treated Msodl um
triacet oxyborohydr&ﬁé’ [Lgo ? @P&‘? Hfght. More
6, 7- di hydro[ 1 dmp@hmmthm@ir@w@} éggass@éznér@a@o@éhebal dehyde (8 my) was added
and the m xt urt&ramsmphenly[pthdsﬁmre)ﬂaﬂbmum (0) (VBS mgy @pdtassivtrchiborito QyeSrghydri de

(93 %h;ﬂfas a%g@ m%ﬁ ¢ %‘f@ﬁr%%&ﬁ@ﬁyﬁgﬁe SihflEL0. @%)gna%éertgmm g&‘é&agg%ed

extracted th c[“%sq%zlae C ‘f%‘?}%{l Z‘é lcyl Rl e 8%t r act

w)ére conb:MnecPY“éﬁnPé@n?@é ) %‘Lﬁ’:t P sétyipheny. r@&’a é?‘félm& d‘;(eéﬁ)hedson

silica gel, eidd¢dang haptig wasgondived for@# houBoPhemaixhae wias covled, t:rhatqiwﬁht hane,

Zn;) B mi; n% Z ge(ai]ﬁ@ﬂs Bathi@n Ofcartoligte kolhtieh, @ﬂfﬁ(@&d dx)aﬁtlﬂDSM ideled @btiGalalpBate), (1
t), 2.45-2.55 e(%l%ﬂrm Hdaaﬁm(“ ﬁ%gedéﬁ%a%mg . 1?%,&%"}? § 3. 21

" (2H M, 4.00 eﬁﬂ‘e OTH‘gi’o“ 7r?)P“1'e Y : 6 60 (IH, d), 6.86

(1H t). 7.40 Y3 veriyn elpctgppray) )z 1(}@1 )+ve ion el ect rospray) mz 468
(MH). -55 WD 2007/ 081597 PCTl USZOOG/ 060023 The free base in

net hanol - chl or@f @7 DiNRRo[l [4gHaBRin¥i2t e BRridsme SScattfaldtl iy dr ogen chloride in
di oxan, evapor a;;?ﬁé\ﬂﬁo 53 A28 MUY Br6Ys D atiBin PL By iGinkl b Sngf fTPOUNG @S

a solid (43

1- ({4 (6( 7-Di ferk ml} Wy tseatpd syify A agusqus salutioneh qsiaiym faside (4%
1- pi peri di nyl }w/ed my) apdgodmmmenodat@@eﬂS dnisialystipyedrin by iqedath, thep jajlowed to
qui nol i n- 4- oneyarhnafddndtERpefalurtly Aftachs baursthe Anigtatdivastavapdrated to dryness and
1-({4-[(6,7- d'chs)éﬁ'lrv&i 1n]d16'}]aﬁ>&ﬁa BhloRBkn. 331&(13}:@43[ '\ﬂ@ﬁ&dbd%nd the mixture was

yl met hyl ) am n e]v 'cP % éﬁirg%ttgéahwa COllf%g (%hnél d%hro%l% ijlﬁ'i%(P %futl% (P)J&th% 2, 1-

i j]quinolin-4- onpe &%t ed

with 5M hydrcﬁfm 0/?? Yé’&?tate(‘@hﬂ?‘aﬁﬁltoa or#ﬁd’i’l)“ev%ﬁ]éd éﬁ‘%ﬂfngé to dryness and
triturated w tMSétvedon electragpnag) m/aE3t(ME0l i d (950 ng). MS (+ve ion
el ectrospray) nmz 468 (M+). Exanple 18

1-({4-[(6, 7- D([Q)Kﬁlg %ﬂlﬂ joxi no[2 3-c] pyridazin-3-yl et hyl)am no] - 1-

pi per bt vt} ety ) Sl 9t ISl AR 5 it a1
pyrrolof3,2,1-ij]quinolin-4-one (enantiomer E1) (40 mg, 0.133 mmol) and
6,7-dihydro[1,4]oxathiino[2,3-c]pyridazine-3-carbaldehyde (24 mg, 0.133 mmol)in
dichloromethane/methanol (1 ml/ 0.3 ml) was treated with sodium triacetoxyborohydride
(93 mg, 0.44 mmol) at room temperature overnight. More 6,7-dihydro[1,4]oxathiino[2,3-
cJpyridazine-3-carbaldehyde (8 mg) was added and the mixture was stirred for 1 hour,
More sodium triacetoxyborohydride (93 mg) was added, and the mixture was stirred at
room temperature overnight. Aqueous sodium bicarbonate was added and the mixture
was extracted with 10% methanol in dichloromethane (4x). The organic extracts were
combined , dried (sodium sulphate), 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.
8H (CDCl;, 400MHz) 1.42 (2H, m), 1.85 (2H, t), 1.98 (2H, br.s), 2.05 (1H, t), 2.23 (1H,
t), 2.45-2.55 (2H, m), 2.75 (1H, br.d), 2.85 (1H, dd) 3.00 (1H, br. d), 3.21 (2H, m), 4.00
(2H, m), 4.40-4.50 (2H, m), 4.65 (2H, m), 6.60 (1H, d), 6.86 (1H, t), 7.40 2H, m), 7.67
(1H, d).
MS (+ve ion electrospray) m/z 468 (MH+).
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one Di hydrochloride HO Na Qz~ NF HI O NON OJl A solution of

1-[ (4-am no-| - pi peridi nyl)nmethyl]-9-fluoro-I|-hydroxy-1, 2-di hydro-

4H pyrrol o[ 3, 2, 1-y] qui nol i n-4-one (racemc) (44 ny, 0.138 mol) and 6, 7-

di hydr o[ 1, 4] digasoaglisdz 3- ¢] pyri dazi ne- 3- car bal dehyde (23 nper/@sihédosoam®! ) i n
N, N dinethylformamde (1 m) was treated with sodiumtriacetoxyborohydride
(87 ng, 0.414 mol) at roomtenperature for 20 hours. Mre

6, 7- di hydro[ 1, 4] di oxi no[ 2, 3- c] pyri dazi ne- 3-car bal dehyde (12.5 ng) and

sodi um t ri acet oxy idedtey dasede nietdBinsl-¢chigrofowavas adated with dn cheesso5dMd hgdnagen

stirred at rqmmmnm&bmmeeapbmte@nﬁmﬁﬁMdmaﬁw@ affbel thénid eingpo0BSas a
evapor at ed toSh Qg treated with aqueous sodi um bi carbonat e and
t %

extracted w hanol i n di chl oronmet hane. The conbi ned organic
extracts were dried (rragnesi um sul phat e) and evaporated. The residue was
chromat ographed, on silica gel, eluting with 0-30% net hanol in

di chI or onet haﬁmmpié 198 di-({d-[(67®-Dikiyakro 154 exabiieo [ 2,8 @ pyrid sebs3-glthethZ2Baming}-4099 |

(+ve Iom; {pREiaf EQH))I) mffﬁwfl@ﬁ 2(&%1@1«0 cﬁtipg o 21 g(il_ilk))%ﬂeﬂzeozé- 3075

o A

(2H, m, s), 4.20 (1H,
dy, 4. 30 4. 60 4HA Lt { 'g)fhygf §124] ME&] frtﬂ%z 3711@‘?“%%11?43 7.06 (IH,
d), 7.69 (1wlmdﬂﬁyl)ammg]iI(pumndnwl}meﬁwl)dbﬂmwl/,bsmsm $EPrusle061-:060023  The
free base in ijlguinalieh-oneBsatimee El €8D0tmg,t1emeioh)a bedhhelrwaarcarltwithysnMddi ng

an excess of l.Qr to
dryness, to g%dmmg@l@ 5 o8 Qﬁﬁldlj"wﬁ@évla]{@d}gﬂ[e?gf %@’ﬁ?ﬁ%%ﬁéggﬂh a%gﬂ[eg{% b]

[ 1, 4] oxazi n- ?‘r%’ﬁ’ﬁ i h o er| di nyI }

met hyt) - 9-f | uM%‘cﬁ‘iel?n& eﬁ‘}‘éﬁi’&ﬂﬂ‘/%) @'ﬂ BB, 2,1-ijj quinol i n-4- one

D hydrochloride NH O TN\ k HN (a)

-[ (4- Am no-| - pi peri di nyI ) met hyl ] - 9 fluoro-1, 2-di hydro-4H pyrrol of 3, 2, 1-
j]

1-[(
i j]quinolin-4g _ 2 T~
{1-[(9-F1 uor o- 1 1: 3 dﬂ"éllllllﬁﬁ §4r‘|d10fﬂno iifzc]f)y rg; 3”]% etlfy.l)am.mol]. 1
1yl ) met hy! ] - Bi2R e Igen: L bgdyosyd 2y gro-ghearalolbi-daninglipety |
di chl or onet ha‘mé* %h@ﬁ etrifluoroacetic acid (1 M), stirred at room
tenperature for 3 hours then evaP8rated to dryness and azeotroped with

chloroform The residue was O\
®) N O
N s
s
™ W7o

A solution of 1-[(4-amino-1-piperidinyl)methyl}-9-fluoro-1-hydroxy-1,2-dihydro-
4H-pyrrolo[3,2,1-if]quinolin-4-one (racemic) (44 mg, 0.138 mmol) and 6,7-
dihydro[1,4]dioxino[2,3-c]pyridazine-3-carbaldehyde (23 mg, 0.138 mmol) in N,N-
dimethylformamide (1 ml) was treated with sodium triacetoxyborohydride (87 mg, 0.414

mmol) at room temperature for 20 hours. More 6,7-dihydro{1,4}dioxino[2,3-

<, : c]pyridazine-3-carbaldehyde (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 evaporated to dryness, treated with aqueous sodium bicarbonate and
extracted with 10% methanol in dichloromethane. The combined organic extracts were
dried (magnesium sulphate) and evaporated. The residue was chromatographed, on silica
gel, eluting with 0-30% methanol in dichloromethane, affording the free base as a
colourless oil (25 mg, 40%), .
MS (+ve ion electrospray) m/z 468 (MH+).
8H (CD;0OD, 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, ), 3.31 (2H, m), 3.96 (2H, s),
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 (1H, d).
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di ssol ved in DCM net hanol (1:1) and stirring with an excess of MP-carbonate
resin until pH7-8. Filtration and evaporation afforded a yellow oil (238
ng, 100%. MS (+ve ion electrospray) mz 302 (M#), (b) 1,1-Di nethylethyl
7-[({1-[ (9-f I \angorhsfs®- 1, 2- di hydro-4Hpyrrol of 3, 2, 1-1 j j qudiPhg2006/060023

1-yl ) met hyl ] - 4- pi peridi nyl} am no)nethyl]-2, 3-di hydro-I| H pyrido[3, 4-Db] [

1, 4] oxazi ne-|l - carboxylate. A solution of

1-[ (4-am no-1 - pi peridinyl)nmethyl]-9-fluoro-1, 2-di hydro- 4H

pyrrol o[ 3, 2, 1-i j ] qUiha ikt basé immethana cwas pvdrted torthe dihydB8Rhlonidt jaldndadding an

1, 1-di net hyI eteR¥dss 8f 1M hydro gen chloride in methanol, followed by eva oratlon to drz'ness to give
fornyl -2, 3-di %‘3&8 | H pyrido[ 3, 4-b][ 1, 4] oxazi ne- | -car oxyI at 35 ng, 0.132
mol) in dichloronethane (1.5 m) and nmethanol (0.1 ml) was treated with
sodi um triacetoxyborohydride (84 ng, 0.398 mmol) at room tenperature
overnight. The m xture was treated wi th agueous sodi um bi carbonate and
extracted w t [Edataptelhdn@4-[(23-didydiv- D-pyeidb Bk b Hhd] ok izin-Joylhietind)anrigeni-c
extracts were ﬁ{lérﬁﬁnﬁmeﬁgﬁme&ﬁq 2- Eih@drd-@ Jsuﬁomm | umdipgd-apered, on

silica gel, LD e 30% net hanol hl or onef hane, affording the
free base (82 3’ $ve ion el ectrosp ay) mz 550 (MH). (c) Title
conpound A sol ution 1 1- d| et hylrethy f\@

‘ RYEAS

7-[({1-[(9-fluoro-4-oxo-1,2 yr oI0321|,1| qui nol i n-1
-yl)met hyl ] - 4- pi peridinyl} am TELTH
pyrido[ 3, 4-b][1, 4] oxazi ne- 1- cagk e (82 nﬁ) di. hIo onet hane (2 m)

was treated with trifluoroacet™ ag€id (1 m). Aftér 3 Qours the m xture was

evapor at ed ang,jf 4@@5%@11 A REn ARSI RReHo M 1 P af h@t@_‘[ lofB2£17 esi dual
trifl uoroact egé R gplconve}?t ed 5{1]8@1 he -57 2007 O?E‘h;_s

PCTI US2006/ 06 @‘é‘n o u8e free bas di ssol vi ng. firrin
with an excess of NP-D ]Eié?fgl’le{a [Z%‘BH"TBﬁlS‘é“%]nﬁdl YBW'%'\AYHP& é‘ﬂ‘luﬁ‘@-“%\(ﬁ ° :
evapor at i ng t o-yyyetbgd-4ipipeaidinytdarhamhte §160ng, 0. foamod avasg)ssolgid i1CDC1 3,

250MHz) 1. 30- li&Borbmkthamg (2 ml) didt 2iflabrobcitc atiM (1 Al FtirtctAt rdBm tezip2aitlre fr 3m) ,
2.40-2.70 (2Hpofsthe e%gp(%atg&’to( esiind &e&popéd %@th(ciﬂdrofﬂ?m ﬁe4§s1c( RragM , 3. 70

S 6 By (hn, dyotvgl grbelneltyor (€1 Fadniiy fng”‘% St pEIRafboniaesin i )t
7.90 (IH, s). H%Qﬁ?‘@aﬂ‘?}ha@leé’éﬂqrﬁ?ﬁr@gfﬂde dezelloy oMEI8 mgHE a‘ﬁ:})ee base in
met hanol , was MSieribedettmsphag) diZBpaddhori de salt by adding an excess of

1M hydrogen chloride in nethanol (0.3ml), followed by evaporation to

dryness, | 02
1 ({2 o o B e e e e B e
pi per i di nyl }ma]t hé] pl%epgmir }f }"?IBT f%2- one
Hydr ochl ori de %edoRylatg. \| \ S
A solution of 1-[(4-amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-
pyrrolo[3,2,1-if]quinolin-4-one (racemic) (40 mg, 0.132 mmol) and 1,1-dimethylethyl 7-
formyl-2,3-dihydro-1H-pyrido[3,4-b][1,4]Joxazine-1-carboxylate (35 mg, 0.132 mmol) in
dichloromethane (1.5 ml) and methanoi (0.1 ml) was treated with sodium
triacetoxyborohydride (84 mg, 0.398 mmol) at room temperature overnight. The mixture
was treated with aqueous sodium bicarbonate and extracted with 5% methanol in
dichloromethane and the combined organic extracts were dried and evaporated. 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+).

(c) Title compound

A solution 1,1-dimethylethyl 7-[({1-[(9-flucro-4-ox0-1,2-dihydro-4H-
pyrrolo[3,2,1-if]quinolin-1-yl)methylj-4-piperidinyl } amino)}methyl]-2,3-dihydro- 1 H-
pyrido[3,4-b][1,4]oxazine-1-carboxylate (82 mg) in dichloromethane (2 ml) was treated
with trifluoroacetic acid (1 ml). After 3 hours the mixture was evaporated and the residue
was azeotroped with chloroform. The residual trifluoroactetate salt was converted to the
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FO \' I / (a) Ethyl
[ (2- hydroxyethyl )t hi o] - 6- oxo- 1, 6-di hydro- 3-pyri di necar boxyl ate Ethyl
i odo- 6- oxo- 1, 6-di hydr o- 3- pyri di necar boxylate (0.59 g, 2.01 mmol)
prepar ed aogonci7ngisbp the method of |. Houpis et al, Tetpciaedzbosné®ddst, 9355)
with copper(l) iodide (20 ng, 0.105 nmol), potassium carbonate (0.55 g,
3.96 mol ), and 2- nercaptoethanol (1 nil, 14.3 mml) in dry
N, N-di met hyl f or mami de (20 nil) was m cr owaved (150W to reach a maxi mum
i nternal tenmsedafige bassfbyiisdvirgdn DAMMeH €k 1), stihiag metianicseesnasMBool ed and
conbi ned wit lﬂaﬂbbﬁatds esdttaesutil pHUI-B, fllteciny andeaphdting@dalrimess toadford £cleawil by
i dentical ne §he sane scale. The sol vent was evaporated and the

resi due artl 0 e. The
| ayers \R/ere %fe ra gﬁo\%ﬁﬁtlhe aé@@gs%eﬁ] 3gﬁw %@ﬁﬂn@%@ﬁ
di chl or onet har¥-% A&§2H, mppe 78-gii( m % e, 419 el oVed- THbdh
sul phate and AU v, elell 5-XA@ (I In)idS5- 4v§&55(2ﬂumi) fdi.d(1Bly s)c .50 GHH @Qr&e@ﬂ!ﬂon
silica eluti rdg Gfﬂétd]HQt)J.‘@% @‘IH])&H) a(fiﬁ(aHﬁd) nobexaNny to give a white solid
(0.86 g, 88%y L Zrm@\g mz 242 (MH) (b) Et hyl

I’ ne

orY Ele
2, 3-di hydro[l 4 I /- 0X te, Tri I osphi ne
(0.796 g, 3.03 rmﬁﬁ 1o oS a‘bﬁ’ﬁ Bl Wiso‘i"ﬂi’?fﬁﬁ%%ﬁ‘ cﬁ%@& E Sty RARERA
azodi car boxyC&&ass ¢ M@Yﬁnogelscfé@ldmmethaﬁok(et3ﬂah§<ﬂloowedﬂvampp5atm)to @nes and
stirred for tdpiveanolicg4 kg)hyl
5-[ (2- hydroxyet hyl )t hi o] - 6- oxo- 1, 6-di hydr o- 3- pyri di necar boxylate (0.52 g,
2.14 mol) was then added and the m'xture stirred at roomtenperature -58 WO

B

hexane to gi mearlmml}l@e@ml)r%ﬂwozmvglhmo H-pygrlelde,]-dilauindin-4-odpray) n z
226 (M) . (dydzochlbkidydro[ 1, 4] oxat hiino[ 2, 3-b] pyridin-7-yl met hanol Ethyl

ON
5-
5-
(

2, 3-di hydro[ 1, 4] oxat hi i no[ 2, 3- b] pyri di pe= -carboxyl ate (0.25 g, 1.11 mmol)
in dry tetrahydrofuran was cool ed ip—Nce/ nd treated with 1. OM
di i sobutyl al um ni um hydride i n—et{ahy ur &h ( %

stirred overnight and fur
was added at 0C. After 1
sol ution of potassium sodi uni ate (25nml), stirred for 1 hour and then

evapor at ed. The resi due was 6ned between water and ethyl acetate and

chr onat ogr aphod B o ?‘gdf“‘x?ﬁ‘t"?“hﬁf‘ﬁw Ry @’gf‘d‘i‘%ﬁ vein pggane 1o
give a ngﬂ t g sol i ﬁﬂt éé Pr%’ 69 lrwﬂ}gytg\}epyn%ﬁwgafr rlate gf)%gal ezr%l (M) .
( d) 2, 3- di hydPigparedicseuding toribs method phl, Hoypis st 4 E%trlb%tﬁ
2, 3- Di hydr o Terjesiipioride {24 @g30.bdpmmiodi potZssismetbunats! (066 g13L9g,rnrm:al)z 65l 2ol ) in
mercaptoethanol (1 ml, 14.3 mmol) in dry N,N-dimethylformamide (20 ml) was
microwaved (150W) to reach a maximum internal temperature of 170°C, for 20 minutes.
3 The reaction was cooled and combined with the reaction mixture from a second reaction
( carried out by identical means on the same scale. The solvent was evaporated and the
residue partitioned between water and 10% methanol in dichloromethane. The layers
were separated and the aqueous extracted with 10% methanol in dichloromethane (4x).
The combined organics were dried over magnesium sulphate and evaporated. The residue
was purified by chromatography on silica eluting with 0-10% ethyl acetate in hexane to
give a white solid (0.86 g, 88%).
MS (-ve ion electrospray) m/z 242 (M-H).

sobutyl al um ni

The m xture was
ide solution (2 n)

In hyldr
th an aqueous

(b) Ethyl 2,3-dihydro[1,4]oxathiino[2,3-b]pyridine-7-carboxylate

Triphenylphosphine (0.796 g, 3.03 mmol) was added to a solution of diisopropyl
azodicarboxylate (0.60 ml, 3.05 mmol) in tetrahydrofuran (75 ml) at 0°C and stirred for
15 minutes. Ethyl 5-[(2-hydroxyethyl)thio]-6-0x0-1,6-dihydro-3-pyridinecarboxylate
(0.52 g, 2.14 mmol) was then added and the mixture stirred at room temperature
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di chl oronet hane (20nl) was stirred overnight with manganese(lV) oxide ( 0.60
g, 3.8 mol), filtered through kiesel guhr and evaporated to give a white
solid (100 ng, 72%. MS (+ve ion electrospray) mz 182 (MH). (e) Title
conpound A sOlygln@ist7 _ PCT/US2006/060023
1-[(4-am no- | -piperidinyl)nmethyl]-9-fluoro-1, 2-di hydro-4H

pyrrol o[ 3,2, 1-iy]quinolin-4-one (racem c) (150.5 ng, 0.5 mmol) and 2, 3-

di hydro[ 1, 4] oxat hiino[ 2, 3- b] pyri di ne- 7- car bal dehyde (100 ng, 0.55 mmol) in
net hanol (7 ndvprodghtl Bloemixture eiasle{aporitedpal theassiducehtombtogreghed on silica

(pol ystyryl metdinktith et dok, 1410 in GY-AAE B GO Aitdl So1{dQ049 g95298).mol ) with

stirring at rq@gﬂgt‘%rm[gglg% Fral 151/2622@35{@{)' After standing at room

tenperature for ture Itered and evaporated to dryness
to give an orange 0|I (282 ny The residue was chromat ographed on silica
gel, eluting (W:%?’rfbhmﬂéﬂﬂxé iel2a- ieynidindtyimethanilor omet hane, affording the
free base as a c olBthy R Bsdihydrb[ 1(41ebthiinp[ 26648 yridiBe-( scadbokylated0 .25 gy b bmayol) ni z
??L( N{*;)-ZSEO(I atﬂv%ﬁ!ﬂ'ﬁmva& dﬁ%e/xﬂ&terahd%%até@hhthtl)OM2 08 (1H, L) d)2 23
-
3.12 (2H, M, ‘é’g‘l’%‘ ,ﬁjs X ‘i_"l traf “’ﬁlﬁa%; é?ﬁ’l %’zimgeo”g 25%5% 6. 60
(1H, d), 6.85 "(Viliqlg & quisghu ution ¢2 gk) wapgddeg at 0L.gg 1y
s). The free b‘h&@lhom@p@hxt@wwcaw@mmagmwesctl@@ntqupwémww@@@ml ori de
salt by addi ngterd2fol); stiaeé fidr 1dfouaasithert évaporafed | THY rigidircogespaciitioned de i n
ggg‘;; 68f12|9|70P t\?@én“@(&ﬁﬂd%ﬁ QRethR aﬁ&ﬁi&%’i@mﬁﬂna@%&hé‘dﬁﬁh%ﬂnéélﬁﬂirféﬁ)The' 59 WO
1-({4-[(2, 3- D| Z\fa%%ﬁgnpa rPo ‘3@91{[)? pglr |I%ﬁwn1th71 IPO%teHVII ?cetate m]he{ane to
plperldlnyl}msff’(1 oxy-1, 2-di hydro-4H-pyrrol o[ 3,2, 1-ij]

qui nol i n- 4- od@SEh@nﬂmeln@rosaraymwwﬂd Oride HON Oj\ FHO NOJ1 This
was prepared from 1-[(4-am no-I-piperidinyl)methyl]-9-fluoro-I-hydroxy-

1, 2- di hydr o- 4I-4—dpygfdg{ 120;@1[11,{1]1@[ -DRSHA éomar El (39 no, 0 12
TS 2is B g%;@% kil !z]%’ég%{%ﬁamﬁ AN

synt hesi s, see é gg

general net hoodl Wacsé 4oV 208 8 M5 (+ve
i on el ect rosprwyl),rﬁltermieth(wgbr)ueset ﬁm@@awgﬁdﬂmglm@ ISOhd/(éQO sEnV¥hled to

t he di hydr ochlMSi(tke: ismklectbyspaspinigl MR cess of 1M hydrogen chloride in
ether, followed by evaporation to dryness, to give a solid (21 ng).

vI.-z

(e) Title compound

A solution of 1-[(4-amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4 H-
pyrrolo[3,2,1-if]quinolin-4-one (racemic) (150.5 mg, 0.5 mmol) and 2,3-
dihydro[1,4]oxathiino[2,3-b]pyridine-7-carbaldehyde (100 mg, 0.55 mmol) in methanol
(7 ml) and acetic acid (3 drops) was treated with (polystyrylmethyl)trimethylammonium
cyanoborohydride (0.49 g, 2 mmol) with stirring at room temperature for 6 hours. After
standing at room temperature for 6 days, the mixture was filtered 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 /dichloromethane, affording the free base as
a colourless oil (149 mg; 64%).
MS (+ve ion electrospray) m/z 467(MHH).
SH (CDCl;, 400 MHz) 1.40 (2H, m), 1.88 (2H, t), 2.08 (1H, t), 2.23 (1H, t), 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 (1H, d), 6.85 (1H, t), 7.38 (1H, m), 7.42 (1H, s),
7.65 (1H, d), 7.88 (1H, s).

The free base, in dichloromethane, was converted to the hydrochloride salt by
adding one equivalent of a solution of 1M hydrogen chloride in ether, followed by
evaporation to dryness, to give a solid (150 mg).
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Exanpl e 22

1-({4-[(2, 3-di hydro[ 1, 4] di oxi no[ 2, 3- bl pyri di n-7-yl net hyl ) am no] - 1-

pi peridinyl }met hyl )-9-fluoro-1, 2-di hydro-4H pyrrolo [3,2,1-ijl

qgui nol i n- 4- owe 20i@2ickasar ochl ori de NaH O O TN F N O Thi s waspqireszarsoaioks om

1-[ (4-am no- | - pi peridinyl )rret hyl ]-9-fl uoro-I|-hydroxy-

1, 2-di hydro-4H—pyrroI 0[3,2,1-1y] qui nol i n-4-one (racem c) (200 ng, 0.66 nmol)
and 2,3- dihydro[],4 d|0X|no[ ne- 7- car bal dehyd (for a synt hesi s,
See V0200308 FHOBDIZI il 1B Biny ool g BoxigoI2 8- Haveiaey Ty et Homenk o et hod
of Exanple 2@(w)rld@wlbnﬁmyl)%ﬁuomﬁehyckasx-il@rﬂxhyd«tou#fé—pmmldmJztley]qdlmhnduc
stirring ovempit Bhhntiorhér Bl Déhyidreclot@ base as a solid (217 ng). M5 (+ve ion
el ectrospray) nmlz 451( MH#). SH ((Blw 3, 400 MHz) 1.40 (2H, m, 1.88 (2H, t),

2.08 (1H, t), 2.23 (1H t), 2. NN 2. 78 (1H, br. d), 2.85 (1H, dd),
@\4 23 (2H, m), 4.40 (4H m,
S

3.02 (1H br.d), 3.72 (2H ),

6.60 (1H, d), 6.85 (1H, t) §-21 : . Xy ~. 68 (1H, d), 7.74
(I H s). The free base in dilchl pi*Hane, Mas onv rtef to the

di hydrochl oride salt by addirg a e uti on of 1M n chloride in ether,
fol |l owed by evapo tlonto dr i,ve

2007/ 081 59¥ PCT/p U@g Z 4|- -p1per1d1nyl)met1£y:h8§ ﬂngl)o l—hyd0 rOXy-

1- ({4-[ (1, 2, é%@h&@pﬂfé@u’r&%@ﬁ %lvl%tﬁmhm4)meﬁ@]tw@epﬁéé39 el 13 prEobany -
9-fl uoro- 1- h)Zd?r dlkydrﬂ:[m]mohmm}-&]ﬂypglme-dmafbakﬁhﬁdd (fdrqueynthksis)sée one
Di hydr ochl or iwl@200308%99¥ Bamp 188) 00f2 mmol) by the general method of Example
1-[ (4-am no- |4 %%; tﬂéﬁ-Xé% Iuoro | - hydr oxy=-1, 2-di hydr o-
4H-pyrro| 0[32\%2 I N0 cemc) (48 ng, 0.15 mmol) and 1, 2, 3-
benzot hi adi a BQF%BWH@?Z(% g f&d by manganese IV) oxi de oxi dati on
of nzo[ 1, 2, 3]tﬁ‘haﬁﬁab@ﬂe%m,ethamltwmveﬁedﬁo e agids edlt MpRWOREB7098
Exanpl e 6(a) )exce(s%fnghyerog&l cii®dide ih Bthe, €1l odved g tehagv@ation tordyynaggtorgdicianol (1
m) was treatggly '1 sodiumtri acet oxyborohydr| de (95 ng, 0.45 nmol) for 5
hour s at roomtegper ture. Excess sodium bi carbonate solution was added and
the m xture evaporated to dryness. The residue was chromat ographed on
silica gel, eluting with 0-50% net hanol in dichloronethane, affording the
free base as Examglé 2 25({#:(2,Baiydra/E4|dioxind[38-Mppidinebpineeghyl)aizindle ( MH+) .
SH (CDC13, 25)dridinyl}adthiyBt-fodro-1l2-Qfhydred Hphrrslo a1 5 qandlinc4@aecur ed by a
wat er peak), 15 ‘ﬁ?ﬁiﬁ et@)g 2.55 12’1Hﬁ'y) 2.%95 (2 Mn)ﬂ(pﬁ 85 (1H, d), 3.0
(2H, brd)?%f g) 4.05 (2H, s)—4.40 (2H, m, 6.62 (1H, d), 6.90
(1H, t), 7.50 (iH q), 7.70 (2H, m, § 05\ (gH. d) \8.@0 (1H, s).

H

~
0O N F N o

T

This was prepared from 1-[(4-amino-1-piperidinyl)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-

dihydro[1,4]dioxino[2,3-b]pyridine-7-carbaldehyde (for a synthesis, see W02003087098
Example 20(e)) (109.6 mg, 0.66 mmol) by the general method of Example 20(e) (except
that the reaction mixture was filtered after stirring overnight), to give the free base as a
solid (217 mg).
MS (+ve ion electrospray) m/z 451(MH+).
8H (CDCls, 400 MHz) 1.40 (2H, m), 1.88 (2H, 1), 2.08 (1H, t), 2.23 (1H, t), 2.50 (2H,
m), 2.78 (1H, br. d), 2.85 (1H, dd), 3.02 (1H, br.d), 3.72 (2H, s), 4.0 (1H, m), 4.23 (2H,
m), 4.40 (4H, m), 6.60 (1H, d), 6.85 (1H, 1), 7.21 (1H, s), 7.38 (1H, m), 7.68 (1H, d), 7.74
(1H, s).

The free base in dichloromethane, was converted to the dihydrochloride salt by
adding a solution of 1M hydrogen chloride in ether, followed by evaporation to dryness,
to give a solid (186 mg).
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The free base in nethanol, was converted to the dhydrochloride salt by
addi ng an excess of 1M hydrogen chloride in ether, followed by evaporation
to dryness, to give a solid (30 ng). Exanple 24
17({47[(213'dWB¥ﬂﬁ?§ﬁm%]d'OX'“0[2 3-c] pyridin-7-yl met hyl) aigmgbosnsozs

pi peri di nyl }met hyl ) - 4- oxo- 1, 2-di hydro-4H pyrrol o[ 3, 2, 1-ij]

qui nol i ne-9-carbonitrile Enantiomer E2 D hydrochloride Q NONNO \ I/
CN HNO) The E2 enantioner from Exanple 13 was converted into the
dhydrochl oride salt by dissolving the free base in a small anount of

fret hanol g[‘g , Bldinple 23 QN(AH1S-ehoniad Al 'yl)aﬁaﬁhﬂ'-l Sﬁbmaﬁwmﬁm)ms
1 ({41 (2, 3 D? ?gﬁf"ﬁgﬂgm r%ﬁ'fgi"g%’f Bil%. ri ’}%W Y )aﬁ]D"(%’[drfcm"“de

pi peri di nyl } rrethyl) 9-fluoro- | -HGydroxy droxgHNpyrrolo [3,2,1-ij]
qui nol i n-4- one Enantiomer El Dihye Gchinor i de H 61 {WO ] OOJN 081597

PCT/ US2006/ 060023 HO N O D A solution of s

1-[ (4-am no-1 - pi peri di nyl) meti ®Yuor o-1 - hydr oxy- 1, 2 di hydr o-

4H pyrrol o[ 3,2, 1-ij] quinolin-4;ong epantionmer El (40 ng, 0.12 mmol) and 2, 3-
di hydr o[ 1, 4] di oxi no[ 2, 3-c] pyri drhe-~7- car bal dehyde (for a synthesis see
W02004058144, Exampiofutidf of 1 -[(42enifem1 Iﬁpelﬂmym{e}hywmﬂn@faqt Ieetiraniyt h2-léigidtom

triacet oxybor BeasLA! trhod descri bed
for enanti orre?ml an?’(ﬁ zj]q 11&44396 d| n |ﬁ%ﬂgrg}e BB anﬁ"i’ 2;32” oil (36

. 60%. M5 Vé’ﬂ}(‘%“@ erprilied faagyese
"denticai N Qﬁ%@[h& 3 e ianhd rgweea?ém Sargh ontheys swﬁ%oﬁ&é@fﬂw 8 Exaple O)
met hanol - DCM (Hame b byentoddn dohtonenethingdd odhdndrmefeanob(ltmbwas dadedyithn excess

of 1 M hydr 09%6d1ﬁ1ﬂ'tﬂ£dem§é?0@dhﬂé (95 L, 09Eme}) f6/0F Eoved &t@borh Eenfifebting] tate ‘a

solid (52 ng) bonate sglution was addedan he 1xture gy porated 0 dryness
L 55@%&% A RACH g
[3,2,1-ij]qui i qﬁomethm@eaféﬁélﬁgﬂm&@ewe% 8% ¥%rhe title compound was

pr epar ed fromMSHwommelhet(obyrdyhn&zdéﬁl@MﬂﬁM oxo- 1, 2-
di hydro-4H pyr‘amddcfis adeHz ms; oy, 1.9912.2%- fﬁ?tsﬁ@fﬂaﬁ ad aﬁém&a@ﬂd 1,1-

e

procedur es gerﬁ abl %/GQJ@% |S) bed
The free base in methanol, was converted to the dihydrochloride salt by adding an

excess of 1M hydrogen chloride in ether, followed by evaporation to dryness, to give a
solid (30 mg).

Example 24 1-({4-[(2,3-dihydro|1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amine]-1-
piperidinyl}methyl)-4-oxo-1,2-dihydro-4H-pyrrolo[3,2,1-if]quinoline-9-carbonitrile
Enantiomer E2 Dihydrochloride

I\O\
0O N O
N e
SOEANGS
N._~ o
The E2 enantiomer from Example 13 was converted into the dihydrochloride salt

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

Example 25A 1-({4-[(2,3-Dihydre[1,4]dioxino|2,3-c]pyridin-7-ylmethyl)amino]-1-
piperidinyl}methyl)-9-fluoroe-1-hydroxy-1,2-dihydre-4H-pyrrolo[3,2,1-ijlquinolin-4-
on¢ Enantiomer E1 Dihydrochloride
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herei n. Exanple 26

9-Fluoro-I-[(4-{[(5-0x0-1, 2, 3,5-tetrahydro-7-indolizinyl)nethyl]am no}-

1- pi peridinyl)nmethyl]-1, 2-di hydro-4H pyrrol o[ 3,2, 1- j]quinolin-4-one

Hydrochl ori geo2:7@st®aN H \ I / N O (a) PCT/US2006/060023
2-Chloro-4-({[ (1, 1-di met hyl et hyl ) (di met hyl ) sil yl ] oxy} net hyl)-6- (et hyl oxy) py
ridine A solution of [2-chloro-6-(nethyloxy)-4-pyridinyl]nmethanol (for a
synt hesi s, see Adantzyk, M ; Akirneddy, S. R ; Reddy, RajarathnamE.
Tetrahedron 2002, 58(34), 6951)( 3. 0,~46.22 mmol) in dry

di met hyl f or mam de (100 M) was ted¥witth tert- butyl dinethylsilyl
chloride (8.36 g, 55.46 m dizol & (3~77 56.46 mmol) and
stirred at roomtenperature g, TheNr ealft i i Jture was treated
with water -62 WO 2007/ 081594 0| p006/ 060023 nextgact gd 3x with

di chl oronet hane, dried (magnesrum™sul phate), evaporate® and chromat ogr aphed

on silica gel (10@ @lutioglowtl atﬂ\anh PipdtidaiyDehet BERD-AuSroLREARE -0 2
Gosi e Saysh AR BE e LA beCPeE b o Ay ILE 280 250 (o).

(b) Butyl
( 2E) - 3- [ 4- ({ ditydelbflrnalaeriyidinentenialybyis foagpthetingre WO20MIBRIA%xy) - 2-
pyri di nyl ] - 2-Ezaople26a) €0ang,d). 12 mwnl)gfas reacted with sodium triacetoxyborohydride (85

2- chl or 0- 4- ( {ig, .40 ntthaEtithepdhctal (dineidosckibed foy bdani¥ineRED fHQarle 14)

(et hyl oxy) p%ffbf&g{%eth%ﬁ*eggasg’asg of anrpj@ %%0?24 di oxane (100 m) was treated
wth bIS(tI’I% %1 ) 27 ng, 0.64 mol),

tris(di benzyMRUERS %rb (293 mg, 0.32 mol

di cycl ohexyl REt(GF:QR, AR z);gdqﬁwal 1%#@%%&%%( ﬂl‘@é@ifi)ate (5.96 ni,
41. 6(2 mol ). TheThefet bma 1mmsthlama{MMaWaSL@m@eﬂtecdrtolﬂte dimdirodidoridesdt by eat ed

wi t h~wat er aaalﬁgﬁﬁ etbesOWIM Rydtb@dnthlorte RestherdfoliBthed BRETEShS plepipRite) |
evaporated an ographed on silica gel (250 g), eluting with 1:4

et hyl acet ate Hex %@o give the desired product (8.25 g, 68%. MsS (+ve ion
el ectrospray) mlz 380 (MH). (c) Butyl 3-[4-(

{[(1, 1-di met hyl et hyl ) (di met hyl ) si | yl ] oxy} et hyl ) - 6- ( net hyl oxy) - 2-

Syri dihn?/l ] Er ;Exampm 5B lnd{x-f[agiiaDﬁfydba[uMﬂdl()ﬁEiofZ@-{:]ﬁy(i{l{né'ﬂ:yIknethyl)amino]-1-
inetyety _ -4 H- -iflquinelin-4-

6. (et hyl oxy) n]fzéiidﬁflhiéyzl) ﬂhtﬁ%ﬁﬁgﬂg} 13 2 d812y%l:o 4H. -leérolo[S 251 q']qulnogn/ 4
paIIadlumonogarFHc; 'R e g% stirred at omterrperature
for 3 hours. The fPxtll ?éommdwaﬁwpé@dtﬁw%gﬁwﬂe%ﬁﬁwme Ho-4eplotat ed to

gi ve the desidilydropdideyonlol2.1671gyingl804 -yl 4-uBththenzinesnlisheicendsgray) nfz 382
(MH) . dimethylethyl (2,3-dihydro[1,4]dioxino[2,3-c[pyridin-7-ylmethyl)-4-
piperidinylcarbamate (for a synthesis, see WO 2004058144 Example 99(h}) followed by
separation of the enatiomer E1, in a similar manner to procedures generally described
herein.

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

o N

(a) 2-Chloro-4-({[(1,1-dimethylethyl)(dimethyl)silyl]oxy }methyl)-6-(methyloxy)pyridine
A solution of [2-chloro-6-(methyloxy)-4-pyridiny!Jmethanol (for a synthesis, see
Adamczyk, M.; Akireddy, S. R.; Reddy, Rajarathnam E. Tetrahedron 2002, 58(34),
6951)(8.02 g, 46.22 mmol) in dry dimethylformamide (100 ml) was treated with terz-
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 treated with water
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(d)

3-[4-(([(1, 1- D net hyl et hyl ) (di net hyl ) si |yl ] oxy) net hyl ) -6- (et hyl oxy) - 2-pyrid
inyl]- 1-propanol A solution of butyl

3-[4- ({[ (1, 1-wWhambhyises hyl ) (di methyl)silyl]oxy}nethyl)-6- PCT/US2005/960023

(et hyl oxy) - 2- pyn@iynyl]propanoate (4.76 g, 12.49 mmol) in THE (120 M) was
treated with LiAIH4 solution (1IMin THF, 12,49 m, 12.49 mmol) at -78C. The
reaction mixture was allowed warmto -20C and after stirring at -20C forl5

mnutes, the rkixdctsdeSxwaith dittilemirchant, dnictvahapmedi®n shiphate) eedponiteichntio stir for

1 hour bef or e chghg ?K hé@é@gh@argél (0, Vhitng ithOL Lgbtgg e@et%{etmhﬁ%olgmun@
product (3. 98d 2/? r’r% on el'ectr6spray) z 312 (MH). (e)
ZI gg%él i\ ?ol ﬁfe@,q elec ospra;[r) 22% Zgé)h\%lﬁ met hyl ) -2, 3- d| hydro 5(1H) -1 ndol i

3-14-(([(1, 1-di net hyl et hyl ) (di met hyl )si |yl ] oxy} net hyl)-6-
(et hyl oxy) - Z{W)VBUtﬂl (myj 3-{4(@(1910aﬂﬁﬁhﬂ&hﬂﬁd@et@@s@]ﬁyﬁh&mw@n@tﬂﬂmgmx hane
(250 m) vvas mi'ﬁ%ﬁ gé{rldlne(Z 94 , 36.47 mol ) and

3

L Luor ot phesy éﬂl&iﬂd%sﬁ?ﬁbﬁw%%yﬁ%aﬁﬁmm%@ﬁﬁiw'gg W um

t enper at ur e for 10Arf°1°
i odi de (30. 61 (@ethgloxpy Ol mrael) iy L.4-dionmnedAPRmbk wiasdreaied with f ur t her
4 hours. Wat erbisgmist mmphoapldadpahdlmk(@) (ﬁﬁ?mgr@@i#vam@);t racted with diethyl -63

WO 2007/ 08159&@&13&@2&&6&9@@@9)@3&1@41@(0) (mhn@@cgztmogonbl ned organic
f}ﬁéﬁigfﬁmw?ﬂ'p agﬁé)%ﬁ\étfﬁlaﬁ%%ﬁ 53 %5%%9% and B Pa“cﬁﬁat%%gé&'i '4% W' t h
silica elutind® lffﬁ@ ﬂ}fﬁ@fiaf %O{:E 19288 3eR R trepfe \’Itg aﬁ% deS| red
product (3. 93 cytracted. 3@%%91}1}'1 T Oried (Magpcsivacwinbais) syaponsied 80 (MH+) . (f)
7- ( Hydr oxynet kiromatygdaptiedyrdsibeasdel (50igdbiting iwithnied dthglodcatitedsexare to give the

;((1{H§(1 é F“ rr%é‘iﬁéh%}dambt)(efisrgesév)ﬁ})SI ! th] oxy% rrft hmj 2f3 di h%/g(r)g-m)

-indol i zi n tetrahydrofuran was
treated with h@%gﬁec&aeg? fq}@f%ﬂﬂ% +; mol ) and tetrabutyl ammoni um
fluoride (IMin THF, 21m 21.13 mml ) and stirred at roomtenperature for

1 hour bef or e (D Hﬂdﬂﬁidt%@ethm@lyl)f pbiplosibilexsa medit o gnetbrlesy)ch silica
eluting with @ya@ylipopmostt i n di chl oromet hane to give the desired product

(1.87 g, 80%. M5 (\#MRnlr@Bf lﬁltﬁ‘{QE'PﬂPﬁf a1, Minet9 R th(y@)nlyl]oxy}methyl)

6- { ~prope a 1 O ladium an .
? (O;];’ drloiyﬁe f t(ﬁ[@ ?ré h*ﬁ?@g Iﬁfﬂ%‘é% ?f‘kﬂ%h}’i’% 9) At @5}% dinman |
acetone (12 rbwaw? firelh v ey |aaa>8%yt5@a§ratu&e@ggéwéo xR 16
mmol ) and heatved ﬁ&@red@frbugh Kigselguhioud cvafiveated tetgiveehodesireth prodastdphad a1 85).
di ssol ved in MS$ ¢hicasodtedtivsey)and 382 (MeFed, redi ssolved in dichl oronet hane
and filtered again to provide the desired product (238 ng, 101% . MS (+ve

lon el ectrospr g)y 3) [4nz{f(1 ]1661n{emgthyl)(&Qethyl)sﬂﬁ]oxy%gtﬂﬁ)jﬁ-(methyloxy)—2~py1‘idinyl]—

1-propanol
A solution of butyl 3-[4-({[(1,!-dimethylethyl)(dimethyl)silyl]oxy} methyl)-6~

(methyloxy)-2-pyridinyl]propanoate (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 reaction mixture
was allowed warm to -20°C and after stirring at -20°C for15 minutes, the mixture was
treated with water (9 ml) and allowed to stir for 1 hour before being filtered and
evaporated to give a slightly impure product (3.98 g, 102%).
MS (+ve ion electrospray) m/z 312 (MHY).

(e) 7-({[(1,1-Dimethylethyl)(dimethyl)silylJoxy}methyl)-2,3-dihydro-5(1 H)-indolizinone
A solution of 3-[4-({[(1,1-dimethylethyl){(dimethyl)silyl]Joxy } methyl)-6-
(methyloxy)-2-pyridinyl]-1-propano! (5.16 g, 16.59 mmol) in dichloromethane (250 ml)
was treated with pyridine (2.94 ml, 36.47 mmol) and trifluoromethanesulfonic anhydride
(3.1ml, 19.88 mmol} and stirred at room temperature for 10 minutes before being treated
with tetrabutylammonium iodide (30.61 g, 82.95 mmol) and stirred at room temperature
for a further 4 hours. Water was then added and the mixture was extracted with diethyl
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A mxture of 1-[(4-am no-I-piperidinyl)nethyl]-9-fluoro-1, 2-di hydro-4H
pyrrolo[3,2,1-i,/]quinolin-4-one (racemc) (97 ng, 0.322 mol),
5-o0x0-1, 2, 3,5-tetrahydro- 7-indolizinecarbal dehyde (52 ng, 0.322 nmol) and

3A nol ecul anygr@yesisém chloroform (5 m) and DVF (0.2 mprwasocbeabsd under
reflux for 2 hours, cooled to room tenperature, and then and sodi um

triacet oxyborohydride (0.137 g g, 0.644 mmpl) was added and the m xture was
heated at 50C for 1.5 hours. The m xture was cooled, filtered, evaporated
and chr omat ogtheprghndrihsédrtieedgeianiedxitaits gvashadag@in 20 wath ThobsgBGM t o

afford a whi tarsslwde ﬂﬁ&i@‘ﬂhnﬁ@ﬁ&mﬂ@lﬁh&t&%ﬂﬂ@ﬂa@h&@d TS Bdsatnd wak z 449 (MHY) .

6H (CDC13, 491%4;1; gapiiet o e Fifingith 0165 crfipol ?%mﬁmag%sﬁf@éﬂe}% mﬁ)
99-

2.15-2. 25
2.98-3. 10 (3&4“‘5‘r f°d§°t§ 9%5 4. mh%‘ 4.07 (1H, n), 4.10-4.17 (2H, t),

4.40-4.52 (2MS (y* ieg Jeptrosapy)gp/z 280 QaHH).1H, s), 6. 62 (1H, d), 6.87 (1H, t),
7.79 (1H, rr), 7.67 (1H, d). The free base in nethanol and chl orof orm was
converted to(fyhgy &@kﬁﬁ&hﬂﬁg@e@ﬁ}iﬂr&d 1y)-iadslizngnene equi val ent of a sol uti on

of 4M h dro en ch ess,
o varn e . hiliy b7 {g@ﬁg@%ﬁ% %ﬁ%& @%tz;sodﬂwa
1- ({4-[ (2, 3- 1%d’? 151“&11% 3 ( MPaFe Wlih
pi peri di nyl } Aestigeil (D61 Hﬂ'&f‘ommm? rao@(m Myldmmoammn ﬂuprmtr(ﬂm i [PETE2 2 1ml,
J 1 qui nol i n- 421 0B entepatidl seifved aEdoministraiatel for | Heurtieloht béhdevapdtafed\ TN / 0

1-[ (4- Am NO- ke &al %ﬂﬁlhéogﬁgﬂé/ ot stidal AR gvhﬂhy QG%Hethan%r i %r@rngtﬁanez a.

pyrrol o[ 3, 2, uinol i napty ng, O.

di hydro[ 1, 4] g%(%{“]hﬁlﬁl ]?d\?m {/](ﬁisglgﬂg&é?car bal dehyde (for a synt he5| s, see
W2004058144 MS@ivpian @y@oygrax)zwme (MB12. pmol ) in N, N-di met hyl f or mani de (1
m) “was treated with sodiumtriacet oxyborohydride (79 ng, 0.37 nmmol) at

room t enper a{g)rse0xd-op ﬂﬁta&awcﬁaﬂmlﬁiﬂé&maﬂdeu@ae evaporated to dryness

t t ed th | i
e o et haadue R na b g%égéﬁfgﬁ £3al s&é@‘fﬁﬁh é“é f%‘?‘nno '
sul phat o) and SLBAFsPR W Wi et RAS R L0 P PP ca gel

eluting wt hﬂm@b%dd’é’ﬁﬂqéﬁ%ﬂeﬂﬂﬁf%1&W0Thﬁmxﬁﬁﬁ@as thep cungraied. diseolyadde base as
a col our | ess d@hlordgrd@hang and KilBered\redissaived lire dichlosymiedlyane anhd fikGad ddditp. 6H

o S i e L0 (8 0 0,5 B G
(2H, ) 'y @Zﬁi @@eﬁﬁmemﬁsﬁ”}%’i@@ 9?“*3 37 (2H, ( . 4? 62 (1H, ( d), 6. Zsb (1H,
d), 7.02 (IH t), 7.08 (IH s), 7.68
(h) Tifle compound
A mixture of 1-[(4-amino-1-piperidinyl)methyl]-9-fluore-1,2-dihydro-4£-
pyrrolo[3,2,1-if]quinolin-4-one (racemic) (97 mg, 0.322 mmol}, 5-oxo0-1,2,3,5-tetrahydro-
7-indolizinecarbaldehyde (52 mg, 0.322 mmol) and 3A molecular sieves in chloroform
(5 ml) and DMF (0.2 ml) was heated under reflux for 2 hours, cooled to room
_ temperature, and then and sodium triacetoxyborohydride (0.137 g g, 0.644 mmol) was
C, ' added and the mixture was heated at 50°C for 1.5 hours. The mixture was cooled, filtered,
evaporated and chromatographed on silica gel, eluting with 0-20% methanol-DCM fo
afford a white solid (66 mg, 46%).
MS (+ve ion electrospray) m/z 449 (MH+).
8H (CDCls, 400MHz) 1.35-1.50 (2H, m), 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 (1H, m), 2.98-3.10 (3H, m),
3.57 (2H, s), 3.99-4.07 (1H, m), 4.10-4.17 (2H, t), 4.40-4.52 (2H, m), 6.21 (1H, 5), 6.35
(1H, 8), 6.62 (1H, d), 6.87 (1H, t), 7.79 (1H, m), 7.67 (1H, d).
The free base in methanol and chloroform was converted to the hydrochlotide salt
by adding one equivalent of a solution of 4M hydrogen chloride in dioxane, followed by
evaporation to dryness, to give a solid (50 mg).
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(1H, dd), 7.84 (1H, s), 7.92 (1H, d). The free base in nethanol, was
converted to the di hydrochloride salt by adding an excess of 1M hydrogen
chloride in nethanol, followed by evaporation to dryness, to give a cream

solid (51 ny npl e. 28
1-({4-[ (2, 3- ﬂ"ﬁ%@"’??’a]dl oxi no[ 2, 3- bj pyri di n-7-yl met hyl ) ARROL -1 o0 2

pi peridi nyl }met hyl)-9-fl uoro-1-hydroxy-1, 2-di hydro-4H pyrrol o[ 3,2, 1-ij]qui no
lin-4- one Enantioner E2 Dihydrochloride HON O FHJ\ O NGO This was
gr gpgr ﬁddf r OZEQE:!:B &aem Q=1(2, mmﬁydﬁ[mbiifﬂﬁﬁmhb ﬁpiﬂlmmoylhremﬂramiuo] 1- 15

i hydr o- gl X _
nmol ) and 2, pg}('l E{g ﬂuol-(ﬁ'f "3’%‘*‘3’]@% | neagmgpgé}n’i@ l?@glrg)a
synt hesi s, sefne L O(e)) (20 ng; 0.12 mml) by the
general nethod of Exanple 27 to after chromatography, the free base
as a yellow oil (40 ng) M (+veft el éttr spray) mz 467 (MH+). -65 WO
2007/ 081597 PCT/ US2006/ 06003 20 H m, 1.45 (IH,
m, 1.75 (1H, br.d), 1. 91 ( (2H, m, 3.11 (2H,
s), 3.18 (1H, d), 380(211 m, 4.64 (IH d),
6.61 (1H, d), 7.03 (11-1, : 7.94 (1H, d). The
free base, in net hp-l[(aLAmma-pl@wﬁﬁymdemﬂ] Q-Iiﬁoﬂi-hhjﬂdrﬁf))hllalidlkﬂ}&ir@am by addi ng

gpyﬁéggss of Dg%cha{ g% f.£r4' ehght Pﬂmbgni bh%ﬁl%l%dez@porat ion to
1- ({4-[ (8, 7 ‘i‘ #‘CH’ é‘ (P‘}%f‘fggiﬁ(ﬁ"wtr‘?ﬁﬁf?e) am nol - | -

pi peri dinyl } AY383 44 Exernple 606 (@%5@9» Mg rpamide 6l ml)j
qui nol i n-4- owmes Efm&wrﬂnmdlﬁ tr[acbtyxiytmdﬂydmdﬁié%i@ MSHnﬁndﬂ) a@rddnSempkratu@ A
sol ution of  for 16 hours. The mixture was evaporated to dryness, treated with aqueous sodium

il |(o 3r an QF 3' EB&J’BS& kv lﬁ&%&z‘%ktkﬁy anBI%n diotr ag@]éﬂ&nezwgé byftifed (rrﬁamc

6, 7- di hydr o[ £l £A0S Zﬁ A eEp ATl LSINS 5 ny, 0.151
nol ) : ny ;rgg n;n?r];atog@ptsedrﬁ si Eg‘b ing Withred-A@iemethangl jn @thﬂt%haéﬁ with
sodi um t ri acetffxdigridfyel badeay Dlomlessedil @8ang)t enperature for 18 hours.

Further 6, 7- MS (+ve ion electrospray) m/z 483 (MH).

8H (CD,0D, 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 (ZH, s),
4.17 (11, d), 4.37 (2H, m), 4.62 (1H, d), 6.60 (1H, d), 7.02 (1H, t), 7.08 (1H, 5), 7.68
(1H, dd), 7.84 (1H, ), 7.92 (1H, d).

The free base in methanol, was converted to the dihydrochloride salt by adding an
excess of 1M hydrogen chloride in methanol, followed by evaporation to dryness, to give
a cream solid (51 mg; 86%).

Example 28 1-({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-pyrrole[3,2,1-ij]lquinolin-4-

one Enantiomer E2 Dihydrochloride
HQ

NO\
O~ _N h N/\f\/[oj
H | P
X NZ o

This was prepared from 1-[(4-amino-1-piperidiny)methyl]-9-fluoro-1-hydroxy-
1,2-dibydro-4H-pyrrolo[3,2,1-f]quinolin-4-one enantiomer E2 (39 mg, 0.12 mmol) and
2,3-dihydro{1,4]dioxino[2,3-b]pyridine-7-carbaldehyde (for a synthesis, see
WO02003087098 Example 20(e)) (20 mg; 0.12 mmol) by the general method of Example
27 to give, after chromatography, the free base as a yellow oil (40 mg)

MS (+ve ion electrospray) m/z 467 (MH+).
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di hydr o[ 1, 4] oxat hi i no[ 2, 3-c] pyri dazi ne- 3- car bal dehyde(10 ng) was added and
the mxture was stirred for 1 hour, when nore sodiumtriacetoxyborohydride
(95 nmg) was added. The m xture was stirred at roomtenperature overnight.

The m xt ur e wasobaedbed W th aqueous sodi um bi car bonat e piReyR¥dshaRnied (3x)
wi th 10% net hanol in dichloronmethane. The conbi ned organic extracts were

dried (sodium sul phate), evaporated and chromat ographed on silica gel,
eluting with 0-25% net hanol in dichloronmethane, affording the free base as
a col our| ess 8Hi{CD;0B, 230MHizoh2@ (HE i mp S @SV, md, 2. 745{41}1(1)11-&9)1 9$+ﬂlI€{(BBGI)3

400|sz) 1. 48292§%)2%532H% J%lmﬂt é)%ﬁs%ﬁ{ (@H. SC‘QZH JaH b)) 4.4

g;LH 4. 39, (2H 6(41 (E,ﬂ %lﬁl CE%BO E_ﬁ% t)t(ii l@'SéE%Od)(i] (?511 m%‘d])S @]]_-197 (2H

7.49 (1H, rr) 7 69 (IH d). The free base in nethanol, was converted to the
di hydrochl ori de s&he frpg/baseidh mgthanol, e emyentdd tamer@lhtmgé!ﬂrortdﬁlsmbﬂ@ddmg di oxan,
foll owed by aiapessadf IMhydlogiém/thﬁﬁie ian@thatidl] follo@éd Bnewbpbiatien folryiiess, @ ve an

of f-white so l e 30

1-({4-[(6,7- B hygyr?%a[l 4] oxaﬁigpl no[ 3, 2- ¢] pyri dazi n-3-yl met hyl ) am no] - 1-
pi peridinyl }met hyl )-9-fluoro-1, 2-di hydro-4Hpyrrolo [3,2,1-ij] quin
olin-4-one Enantioner El D hydrochl oride -66 WO 2007/ 081597

PCT/ US2006/ 0G39@ple 29 O-(M-H6/7-Whydio{l 4]0xhthhmo[ﬁ,33c]@brr1d@a)1— -yimethyl)amino]-1-

3- Chl or o- 6, 7Piiie|i*i€ﬁ'|i lﬁetﬁ}MﬁHrbHO%fﬂxﬁlﬂMﬁh Bﬁrl‘wﬁlﬂ[ygglc’cﬂqﬁfnolm-4-

2-[(3,6-dich hanol (34 g, In dry dioxane
(700 M) was Ogégg? tg(yﬂlhdﬁfpﬂﬂhl MHI ride (1.52 g, 0.18 nol) and heated at
reflux overnight. Mdre |ithium hyd

de .15 g) was added and the m xture
was seated again at reflux oyerm NThelreaction mixture was cool ed,
quertched with ice-water afg fNIte ed. LThelgil wasevaporatedtoa
quarter of its volune. Wates e s ayer was acidified,
extracted 4x with dichl oromg rled (sodi umppul phate), evaporated and
chr omat ogr aphed on silica ge ng with 0-50% eiNiyl “@tetate in

di chl or onet hane af,f j
fractions. Tr| t uﬁ?ﬁggr?ﬂ%f?ﬂf %}9/ 13@% "{3} u%]ég 9111@[@% H%d}o%}hh%ﬁ{c})guct (98
o). B (+ve AGRTIIe ersilsmolindronc pastomer 10 tgr ¢ Spxnm cﬁxﬁz) 3.29
(2H, m, 4. 5dikyr[l AjoxaBiied2fidpyridezing-icarbeldehyded 7. 6 mEe, @dﬁé nh@) i oner i ¢
?7?3; o]r o( g) 7ﬁ€|§tlﬁhﬁdl’(0[3hl¥)]aﬁgdichlotdiﬂ&ftﬂaéi'(l ﬁﬂlWﬁﬂtﬁbﬁ?ﬂﬁﬁﬁsﬁdﬁnﬁé - Z ei EE?LT: gn
of 3-chl oro- %a%i{?gﬁﬁ/év ﬁdé[ dsilq E‘j mwlL g@fﬁ%{iq} flllasgh n)eirﬁ%dnﬁﬁ%h4 nol ) in
di net hoxyet h hé’ 0£ A 't% BYEE W hcara yaeltlmg)was addea an
mlxture was st1rred for 1 hour, when more sodium triacetoxyborohydride (95 mg) was
added. The mixture was stirred at room temperature overnight. The mixture was treated
with aqueous sodium bicarbonate and extracted (3x) with 10% methanol in
dichloromethane. The combined organic extracts were dried (sodium sulphate),
evaporated and chromatographed on silica gel, eluting with 0-25% methanol in
dichloromethane, affording the free base as a colourless oil.
MS (+ve ion electrospray) m/z 484 (MH+).
8H (CDCls, 400MHz) 1.48 (2H, m), 1.91 (2H, br.t), 2.36 (1H, 1), 2.51 (1H, t), 2.58 (1H,
m), 2.82 (1H, d), 2.95 (2H, m), 3.22 (2H, m), 3.32 (1H, d), 3.97 (2H, 5), 4.39 (2H, q),
4.64 (2H, m), 6.60 (1H, d), 6.90 (1H, t), 7.33 (1H, s), 7.49 (1H, m), 7.69 (1H, d).

The free 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 ether to give an off-white solid (34 mg).

TI
@D
o)
c
@D

!

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-ijlquinolin-4-one
Enantiomer E1 Dihydrochloride
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tetraki s(tri phenyl phosphi ne) pal | adium (0) (61 ng), potassium carbonate (313
nmy), 2,4,6- trivinylcyclotriboroxane pyridine conplex (375 ng) and water
(1.5 mM). The m xture was heated at 96C, overnight. The m xture was

evapor at ed t owgiM@RsEse7treated wi th aqueous sodi um bi car g odakesks on,
extracted (4x) with DCM dried (sodium sul phate), evaporated and

chromat ographed on silica gel (50 g), eluting with 1:1 ethyl acetate-
hexane, affording a solid (200 ny, 46% containing slightly inpure product.
M5 (+ve ion electrospray) niz 18 N
6, 7- D hydro[ 1, 4] oxat hiino[ 3, 2-c pyr| dazine- 8- car bal dehyde A sol ution of
3-et henyl -6, 7-di hydro[ 1, 4] oXat.h : yda , 1.11 mol) in
di oxan/water (10 nmll2 m) was |tred Fth anHaqu@ous) sol uti on of osm um
t et r oxi de (4%w/v 1 nil) and Sed ™wFperi odate (0. g7initially stirred
in an ice-bat en_al l to,warmto roomtenperature.
After 1.5 hour('é‘)fhéloﬁ‘? g&ﬁﬁvcﬁ%@ 4519’32‘@&{‘%[3%(]? W'E%HP um bi car bonat e sol uti on,
evaporat ed to dryndswlution of2d6ub-dichlorg4-eyasdazinyDiHeletrndl (34 arthiS wphindygel
was added and didv@ane{ 200 wilPwasseatadpith Athach bylride yhex g, 0. Hthslel) and beatedsit kdflua

colum (20 g) ,ovéﬂ‘i’gh@ Vg B A G AR BESb (161'5%%%&&&%@%%@% W] heakeBlagdif al N

hexane, to affg Gttt ¥ e 3 Alred 3 { tered.
crect oepren) 0 o e T e M e

1-[ (4- anmi no- | -lpyepaes agidified,resiraned 4owith dishloramephage iy dsodiymppphsted] 3, 2, 1-

j 1 qui nol i n- 4- agvepcemad i dodiRsmdtbgréfidd g silida §el@ludmg with 65084 cthyl acetate in _

di hydro[ 1, 4] ow&ﬂmm&%&@aﬁmga%&mﬁ @’ﬁfﬁé'(ﬂ?ﬂ)/%tt&%lﬂﬁ&actﬂm&7 mol ) in

net hanol %l)a’fl&{lg’btg&&‘h %&@ex@negg Hled’}ﬁ V@%du& w th 3A nol ecul ar

si eves overn| rlace oxy orohydride (0.113

g, 0.53 mmol) §‘§dﬁ’éﬂle‘&mﬂmﬂ1@?ﬁﬁ%§% i rred at roomtenperature
over ni ght. D ol ¢0et408Ne12 3 E9<2Hdi ahv. Sd ZBoma6B6éHes)added and the ni xture
extracted with 10%]mathaactons Bavil tBdisemnenE3-broe-6,{ 4iydidi 64 pxhthied[3,3wer e dri ed

W th sodi um SLH]%}}ﬁtaﬁn@gldz va&gr]z@{gul%g}e ﬁ{]ﬁér esi due was chromatographed on
h 0 anol “i'n di

silica eluting met h hl or omet hane to give the free base
as an oil. Ms (+ve ion electrospray) mz 468 (MH+). 5H (CDC13,
400MHz) 1. 35- 1.8H3-Ehenylfy,7- dﬂlyéwlgﬁlbsat um[ W-chprideipa . ny, 2.22 (1H, m),
2.45-2.60 (2H, m, ARsohriofpbif3- cﬂi)qro-ﬁ 78dih3(d3:d[13303&}1‘;11116[30220]@3:&&32@1‘93(459 nm2(42H m,
471 gs Eiﬂ s) mﬁh Quﬂmﬁﬁlok lzﬂ%s(trlahledﬂlr)ithdg 8%11(1H td)a' 6.91 (1H, S)

: [
converted to t ﬁw?ﬁkﬁéﬁaﬁggﬂ §(1 i &;ﬁgémﬁ (9%%%}
comverted 1o (oo ety TR sorR ?w&ri Sl Tof Pl
with ether to hgpigdatdf 6 gvemght sThegniirg was fﬂv@yora dhiyaess,treated with aqueous
1- ({4-[ (6, 7- Disogtiimbi&arbqupteasobitidn, Ixopqigd (ddpwith DEM drietl isddjummsuipatd);
pi peri di nyl } mefhydrite@eadd dhosRatdgrapitbia v diRa 4&H(BY &Y, @hling JitR 11t dthy} adethia-
olin-4-on e hexane, affording a solid (200 mg, 46%), containing slightly impure product.

MS (+ve ion electrospray) m/z 181 (MH+).

(c) 6,7-Dihydro[1,4]oxathiino[3,2-c]pyridazine-3-carbaldehyde

A solution of 3-ethenyl-6,7-dihydro[1,4]oxathiino[3,2-c]pyridazine(200mg, 1.11
mmol) in dioxan/water (10 ml/2 ml) was treated with an aqueous solution of osmium
tetroxide (4% w/v, 1 ml) and sodium periodate (0.55 g), initially stirred in an ice-bath for
1.5 hours, then allowed to warm to room temperature. After 1.5 hours the mixture was
treated with sodium bicarbonate solution, evaporated to dryness and dissolved in dioxan
and chioroform. Silica gel was added and the mixture was evaporated to dryness, added
to a silica column (20 g), and chromatographed, eluting with 0-100% ethyl acetate in
hexane, to afford a pale yellow solid (63 mg, 31%).
MS (+ve ion electrospray) m/z 183 (MH).

(d) Title compound

-67 -



Enantioner El Di hydrochloride N ONH NN O (a)

4- Bronp- 2- {[ 4- (et hyl oxy) phenyl ] net hyl }-6- ({[ 4- (met hyl oxy) phenyl ] net hyl } oxy)
- 3(2H) - pyridazi none and 5-brono-2-{[ 4- (et hyl oxy) phenyl ] et hyl }-6- ({[ 4-
(et hyl oxy) phenyzpssdhyl } oxy) - 3(2H) - pyri dazi none A sol ut i mrT/o82006/060023

4- met hoxybenzyl al cohol (6.2nl, 50 mml) in dry ether (120 M) was treated
dropwi se with phosphorus tribromde (2.07 m, 22 mmol), refluxed for 1

hour, cool ed, washed twice with water, dried over magnesi um sul fate and the
sol vent evapor at Adoluties of 1 ie4-sraieg Hepipgriding orathyd]-9-Hlusroph. dditvd-4Hs added to
a mxture of p#rro]b[&;ﬁrb—yt]qnﬂncﬂmh@#dn@erﬁnﬁewrﬁlo(éinrgedﬂ@tﬁlﬁmﬁdlpﬁ 7a preparation,
see Exanple } @} %4ﬁ)4atﬁ1m(ﬁ§ ,2-d]] dhzﬁ@g RHaRBRY B £ AN B dlPindBetlino PO

mml) in dry i wa%&fr%? %%Etr?&@c%mrtsﬁ”ﬁs V%E;fgh‘%‘at The
m xt ure was g@ SI

over magnesi ﬁ?ﬁn% ﬂmpafaémaﬂ ﬁa?f&toaabqre A a0 dﬁ%‘o o6 pededan
filtered of f thermixivas bieekdsit répne tdmpleratre putraightT Hicklptopretiage wadsodivapor at ed t o

dryness and tch®ofistswereadass m&h@@mm&e@u@ae@whthqa%gﬁétha@l it dibtgorohdethad %

(eg h>2/'33 a)cet ag@()%g%a T%% dﬁ@&’%nh 6di hﬁ%ﬁ Q[Laﬁdev Paﬁige ng écﬁgr\;v% OdlrJnC; fure
of these (1.% ph sifics gl w ;n%%g"fiﬁﬁ‘ e tive e

PCT/ US2006/ OéGGQBSGaﬁé@gﬂpol ar product I\/B (+ve ion electrospray) m'z 431 and
433 (MH+, 15%$ (ﬁZiox(él@ﬁB@spray)\ﬁnfzelﬁﬁc(NHﬂ)pr oduct I\/S (+ve ion el ectrospr ay)

Mz 431 and 4B ﬁoo 1.332150 @LORYI1.84-Bb5 BIH M), 2.07 (1H, m), 2;32%x

e %fem%ﬁ%@? R e

oxy) >3- 0x0- 2, 3- di Melfree b&epg{meﬂﬁmlm;aﬂ]:hlﬁm[ﬁmmmmheermdgm ewhisy doach

- ﬁ;??-z-a?awm A By T —

5- br ono- 2- { [ 4ryne Wi/ﬁ We}an W “[59 rQéQW ).oxy) phenyl ] met hyl }
oxy)-3 (2H)- pyrldazmone (1 359, 3.14 mmol) in dry dioxan (7.5 m) for 20
m nutes. The solution was then treated wth

oAt I AT A S B AT i -
di cycl ohexyi mlRaridinyH 9y lingijo- la%dzisfd pyReloRhndquineliny-ape (0. 543
nil, 3.78 mﬁna)ltlom'erEileIlihwhmehloalﬂgon at roomtenperature for 1 hour and

heated at 95C over ni ght. The mxtu cool ed and partitioned between
m aqueous re-extracted with ethyl

ethyl acetate and water, separdted, an _
K
F H |
N, =

acetate. The conbi ned orga
N 0

(a) 4-Bromo-2- {[4-(methyloxy)phenyl]methyl }-6-( {[4-(methyloxy)phenyljmethyl }oxy)-
- 3(2H)-pyridazinone and 5-bromo-2-{[4-(methyloxy)phenylmethyl}-6-({[4-
Q {methyloxy)phenyl]methyl}oxy)-3(2H)-pyridazinone

A solution of 4-methoxybenzyl alcohol (6.2ml, 50 mmol) in dry ether (120 mi)
was treated dropwise with phosphorus tribromide (2.07 ml, 22 mmol), refluxed for 1
hour, cooled, washed twice with water, dried over magnesium sulfate and the solvent
evaporated. The 4-methoxybenzyl bromide thus produced was added to a mixture of 4-
bromo-1,2-dihydro-3,6-pyridazinedione (for a preparation, see Example 10A(a) ) (4 g, 21
mmol} and potassium carbonate (8.28 g, 60 mmol) in dry DMF (60 mi) and stirred
overnight at room temperature. The mixture was diluted with ethyl acetate, washed 3
times with water, dried over magnesium sulfate and evaporated to low volume. Some
solid was filtered off and washed with ethyl acetate. The filtrate was cvaporated to
dryness and the residue chromatographed on silica gel, eluting with 20% ethyl
acetate/hexane. This gave the less polar of the 2 desired products (3.233 g), the more
polar of the 2 desired products (1.626 g) and a mixture of these (1.351 g). Total yield
6.30g, 70%.

W)
2-{[4-
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evaporated and the residue chromat ographed, eluting with 15% et hyl

acetate/ hexane to obtain the |ess polar product and 35% et hyl

acet at e/ hexane for the nore polar. Less polar product (butyl

(2E)-3-[2-{[ y) phenyl ] met hyl } - 6- ({[ 4-

(et hyl oxy) pﬂ‘g?;iﬁ(i‘wé%sﬁi | } oxy) - 3- ox0- 2, 3-di hydr o- 4- pyri daZ|PrF3;r szﬂﬁggtgf)%noat e)
(838 ng, 559%9. Ms (+ve ion el ectrospray) mz 479 (M+, 70%, 121 (100% .
More pol ar product (butyl (2E)-3-[2-{[4-(nethyl oxy)phenyl ] met hyl }-6- ({[ 4-
(et hyl oxy) phdnryd poratpyducDMB)(+3e % @tedirdspetiyl ol 43 Sand)i3B (eiEi NY3%), 22 p(16pENoat €)

(580 ny, 39 /O olat YRALAMS| %ﬁ&?&%ﬁa\é rx rﬁ/z‘h%? ahds q\Zﬁ“@s%)Z 1201009 .
(c) Butyl 2(%% - (et hyl oxy) phenyl ] net 6- di oxo- f et r ahydr o- 4-
r

pyri dazi nyI )p oate A solution of butyI

(2E) - 3-[ 2-{[ 4- (et hyl oxy) phenyl ] net hyl }-6- ({[ 4-

(met hyl oxy) phehy B]utvé(WB}'E?XW-(@fe&xw)pberdﬂ]mdryb}-@(ﬂﬂf(mdnmomy)p}w@d]maﬂpéhoat e)
(838 ng) in Qixb)amko(z;BdenydréleLpgmmaﬁyﬂlpziprdp)enmaﬁdr BL&SzB(dE%I[b-{!@% Pd/ C (400

Egl)r S hours. a8 ?R’?% i “%?? @?(E%W%@W&xgﬂ- ?"rxgn rarure
e: ef:'[ ?E)gp(ra\z;;l? n z 3‘€$0T(Wlbu pr OdUCt E‘é&g of %aamo 2- /?4 (methY OXY)Pheﬂyl]

5-(3- Hydr OXyIOrmtﬂwl}'65'('{W@ﬂm@mﬁmmﬂﬁlmﬁbﬁ}’éﬂm(ﬁﬂmﬁnﬂe@d Sebr@né-2-{{4-
R

i n di oxan andq?%ég’&y){d %@ %&%ﬂg }7%%%% g“ﬁ&;ﬁ;ﬂszu 60523 %aeégegorat ed
to dryness, t R HEE-Ebyyipbasphe ’utlon under argon,

was cool ed t o trigdibenzylidencaestonepliphlagiviné® (3% mi, 03 XIsmPDti on of it hi um
al um ni um  hy dii¢ydiohéxyithethylair (0174 ndl, B45mindo)) and InHaue dictybate\d 53gnlasdal [y to

0C and stirredpip asrﬁrrea ﬁﬁdeh:a;gtanfapfooéﬁerﬂbé}a&hﬁ%r ?%Ma ﬁé’d@écﬁ&'%"@ﬁb@m

cthyl acet at e“ﬁlﬁ%g U8 DO e el R oL ol Ot %%ﬁaerg é’agﬂ@ and
conbi ned or gaﬁh%a%wrp@ﬁtr%ﬁtqde‘ﬂlﬂa%y é‘G%ﬁtSfH%eé‘Gm PE%?BE%?@ BWH&

resi due, el utievgpomatedhamst thy tesmloe tlirpmatograpked, bloting withid 6%(cB00 aerfpte/h6@My to VS

- (+ve ion el ectobasphmaydss pd lma‘aauoé M3 598 01 acét%ﬂe/l(e&%ofﬁ)rthehﬁ)}e polar.

4- ( 3- Hydr oxypr 0
5- ES Wdr ongr]%gé laljpr UQ{ ;3 gp ﬁ i ]mel(ﬁj]?] g[ﬁ_ 6
pyri dazi nedi on(gp Oﬂl? % }?lzﬁ or. ';l ®3bo m)
and stirred a846Bover ni ght The sol ut| on was cool ed, evaporated to
dryness and kéyis (tveden elkétoispray pminATO (S 300%3, nait eﬁ)D‘VThe resi due was taken up
in nethanol ( vbreHolar pFodhtyas (223-332 {[4-(methyloxy)phenyljmethyl}-6-({[4-
(methyloxy)phenyl]methyl} oxy)-3-0x0-2,3-dihydro-5-pyridazinyl]-2-propenoate) (580
mg, 39%).
MS (+ve ion electrospray) m/z 479 (MH", 70%), 121 (100%).

(c) Butyl 3-(2-{[4-(methyloxy)phenyl|methyl}-3,6-dioxo-1,2,3,6-tetrahydro-4-
pyridazinyl)propanoate

A solution of butyl (2E)-3-[2-{|4~(methyloxy)phenyllmethy!}-6-({[4-
(methyloxy)phenyljmethyl} oxy)-3-ox0-2,3-dihydro-4-pyridazinyl}-2-propencate) (838
mg) in ethanol (15 mi)/dioxan (10 ml) was treated with 10% Pd/C (400 mg) and stirred
under hydrogen at atmospheric pressure and room temperature for 2 hours. The catalyst
was filtered off using kieselguhr and the filtrate evaporated to give the product (0.56 g,
89%).
MS (+ve ion electrospray) m/z 361 (MH", 60%), 121 (100%).

(d) 5-(3-Hydroxypropy!)-1-{[4-(methyloxy)phenylJmethyl}-1,2-dihydro-3,6-
pyridazinedione

Butyl 3-(2-{[4-(methyloxy)phenylJmethyl}-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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hours, cool ed and evaporated. The residue was kept 1 hour under high vacuum
triturated under ether and the solid filtered off and et her-washed. Drying
under vacuum gave the product as a solid (1.48 g, 92% . M (+ve ion

el ect r ospr awp 208msisdi (M+H, 100% . (f) PCT/US2006/060023

6, 7- D hydr o- 2H- pyrano[ 2, 3-c] pyri dazi n- 3(5H) - one A suspensi on of

4- ( 3- hydr oxypropyl ) -1, 2-di hydro- 3, 6- pyri dazi nedione (1.48 g, 8.7 mmol) in
THE (105 m) was held in an ultrasound bath for 5 m nutes, then cool ed
under ar gon avepagated tedripeash thenrregdibrotiet phdy PHINE 0 (). Gﬂlegolulmn,mdtr)aTMS added,
foll owed bywadicosledtopptC,anddieatad m@pwisatnéth(aaM@olmmn delithived glumAidner 30
mnutes the i hmﬁtmaa sﬁvqp%ﬁ{oﬁd IR Rl S48 R C URMI By vaCUUM

ht . Wt t th
A e T &ﬁx@@o@w@w A R il o e
met hanoUdi ¢ HgHG ?ﬁéf phpasitioned betvican Wateh anslgthyd celpfe o e agupque vas rg-extragted 049 g,
79% . M (+wwitl ghyleceateros freapnbined ofgaBic (sdiuiion dd@bgnd (ey)poBaied:|
3- (1-{[ 4- ( me¢Hiyinaesyrapinestthd fa%idhalelm&g&nmeﬂasmaaetﬁe,?ga% thetprahydnoo e,

p)z/rl dgm gyl ) Apanoate A sol ution of buty
E
gme% hyl E)xy§ ﬂh%{;‘?t ﬁ%‘%g ;@@&%ﬁ%ﬁ&é? 8109[Vﬁyr| dazi nyl ] - 2- propenoat e)

580 ng) in ethanol (15 m)/dioxan (5 mM) was treated with 10% Pd/ C (400
mg) and sti rept(3-HydiexyprypyiperdimtdraB aspkiesdingligneessur e and room t enper at ure

for 2 hours. The5c t &g,g rdﬁ%) fifla@lead1f jphg@mﬂedf quj %%wmgrgj t he

L: leE:'[ ?ggpf\é %’_ét? '65 tpea%gl{n? 1) an @FA (mIYand Sifted
EdHydr oxﬁﬂgé@‘)emegl{t tm%swtﬂ ﬁ«ym%@é% |dpymesangi sptimgonhigh

py ridazi nedivemeum @ 30\@112136? /T8 1581ne RET takiSe 0P Br0a0aRE (158unly,| reBuxed for 12

{[4- fj met hY: ;hbﬁspbtﬁmed dndRi/iporated. The rekidoy Qra)éf,k%)tfi Hout @Lideﬁ H kvecufm, tnturatedd .
ridazin n e

ol uti on yevﬁlgg&p&ﬁ@%?t e%ﬁ‘%égg@%;&fﬁﬁﬁ%ﬁ e A S

sol ution und® o -30C, treated dropvvlse with a 1M
sol ution of MSt(hYeuﬁnaleetmsmay HHi QB 100%HE (1.4 nd, 1.4 mol), allowed to
warm gradual ly to 0C and stlrred in an ice bath for 30 mnutes. 2M

Hydr ochl ori c(bf)a@y@lwo ggq@gadé 347 &az]ﬁl‘-h .ogeand the m xture was

partitioned betwe I 3293 gﬁﬂggl LHS%? q;;@g,@ﬁ g§§r acted
h hyl d.
The resul ti rig! gL O e m@g AT s |ﬂ%€‘élr°8§1¥> o

washed with @ﬁmyargtat@taatl@e ety Tmph@wlphnmne (ﬁ & bd menad) wes added, follsaedt (241
nmg, 709 . Mby(disepropyl aedbdicdrbasibtiair)76mhiz 12 hindlVidfier 30MHinutdsAhe (ol @BVvas (i)
2- ([4- (Mt hyév%dﬁt@@ G {hb PREdMY ik ptGmder i dy HHeRurk O B AN AnfordatSdraply, Sagid1- 3(SH) -
one first with 2.5% methanol/dichloromethane until triphenylphosphine oxide was removed
and then with 5% methanol/dichloromethane, gave the product as an off-white solid
, (1.049 g, 79%).
C MS (+ve ion clectrospray) m/z 153 (MH", 100%)

(g) Butyl 3-(1-{[4-(methyloxy)phenylJmethyl}-3,6-dioxo-1,2,3,6-tetrahydro-4-
pyridazinyl)propanoate

A solution of butyl (2£)-3-[2-{[4-(methyloxy)phenyl]methyl}-6-({[4-
(methyloxy)phenyl Jmethyl} oxy)-3-0x0-2,3-dihydro-5-pyridazinyl]-2-propenoate) (580
mg) in ethanol (15 ml)/dioxan (5 ml) was treated with 10% Pd/C (400 mg) and stirred
under hydrogen at atmospheric pressure and room temperature for 2 hours. The catalyst
was filtered off using kieselguhr and the filtrate evaporated to give the product (0.43 g,
98%).
MS (+ve ion electrospray) m/z 361 (MH", 50%), 121 (100%).

(h) 4-(3-Hydroxypropyl)-1-{[4-(methyloxy)phenyl jmethyl}-1,2-dihydro-3,6-
pyridazinedione
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A suspensi on of 4-(3-hydroxypropyl)-1-{[4-(nethyl oxy)phenyl]nethyl}-1,2-

di hydro- 3, 6- pyri dazi nedione (2.624 g, 9.1 mmol) in THE (100 mM) was held in
an ultrasound bath for 15 m nutes, then cool ed under argon to -10C.

Tri phenyl ph 57 g, 13.6 mml) was added, follo ropyl
azodi car boxgﬁg?gﬁ?%ls%% nil, 13.6 mmol) and the m xture wg%c?gt%ﬁ%grm
gradually to roomterrperature After 1 hour the solvent was evaporat ed.

Chr omat ography on silica gel, eluting first with ethyl acetate to renove

byproducts and t hBﬁtyv\BJ(h {MOGnetiyhaydphicayiythyd-St adioxo-g2)36-tdmahydroduct

g |ng; ?;“023£ :3 y‘h&a?x &ﬂo%tet(f) '49 eﬂib Bﬁhﬂﬁ})@bsﬂﬁss%'e&'?n didxanund the MRtcEvVe 1 on
6. 7- Di hyd ” g@ d%PS & é@%% he splyt] “f%‘df’f‘"‘r% henyl
o7 D vdro L ?‘pzcg' LG R A

10.1 mol ) waxsTHFéhéad wmﬁhaﬂw@tpmnmgadaﬂwwmc(amalm ingndce bathat ed at

70C for 24 h@st39.mifies 204 Hydﬁmlwﬁ@aci@ﬁrhﬁshdamdmﬁ\m@pm ataed aad thelrhigtubewhgdue

taken up in %ﬂ%&%&%&h%&%@ RYEl el"hc éoae%@@em& R}g s 1' ica gel
t

| d
o bl o cﬁ%% 3%“%%%@ S%%oauﬁ? A R S AR G

el ect r ospr ay i :pg er( ace_ﬁjg , washed with ethyl acetate and dried under

6, 7- Di hydr o- Shéupyrtargoz[ezhéaproﬁlp)}'@%ang,@%)yl trifluoronethanesul fonate A

sol ution of 64 ¢ onckletrdkbrdy)man b R (MHC] 10y4)| dazi100%).5H) - one (152 ng, 1
mml) in DMF (2.5 ml) under argon was ice-cooled, treated with sodi um

Yo 00 (00, 8 Bl R BB BB £ Rt S B
N- Phenyl - bi s(tri f AutirsrEemelreEuhydsptyiians))- ltﬁéfiﬂwﬁlybl@)?hﬁﬁiﬁﬂﬂ}e%kl&dded and
stirring was digtto-herpgriddaine@ioho(®.624 gTBd minxk) i EHRAB00NT) wtas dehdiit bn et hy|

acetate, Wa%nﬁ@mwcltbamq&t 1 mloRehs %a@%a&@aeﬁa@g&nsard@@naﬁmw HbdpRmeand
water (twce i@v r%%r) vﬁ; @}%S H}v%&‘ %ﬁ'@s%f)?olﬁﬂl &%&Q%@a& é&l&m raphy
on silica gel t %‘E exane, ct as a
white solid g Xt e”ﬂ?ezngS E:

-71 VO 2007/ @gygg Wapgqa/pp)sgqglg@ phy o s1llca gel elutmg first with ethyl acetate to
3- Et henyl - 6, Tembvebgprodindts mdrthen witR | Grhoeipyolialad breatéyegonthemsodaatbbl ed for 15

m nutes thr O‘é&ﬂmﬁmﬁféh%ﬂh%rhtﬂétr@hgﬂ oY, &é&ﬁe@ws%ow 3-c] pyridazin-3-yl

m). Totraki S FRpKERORRaLRRnar A R TR0y (L8oR), “0 0a7s ol ) was

added and the sol ut| on stirred for 20 m nutes under argon The m xture was
t hen treat ed (Woi7THDibpdragddi-pyrend? Boripprslatin B(5Mxpne0. 8 mol ), water (1.9 ml) and

2,4, 6- trivinyl cyed{p-(vMabyloxppecng Ve thyl}es, T-difigdax2 H-b8RnoR, 3-Olpyhdaafiel ) (for a

preparation @ts@mm% Q. ??g%ﬂﬁmﬁﬁ 8 Was i ea%th%ﬁﬂm@(ufml qn§ (180 nf &hd ChEM
2002, 67, 49621# m xture was

St
O = e O R e U s S0 um
bi car bonat e §q§]e@| P B2 Thdngtigpel/dichlerognethane. This was applied 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) m/z 153 (MH', 100%).

(k) 6,7-Dihydro-5H-pyrano{2,3-c]pyridazin-3-yl trifluoromethanesulfonate

A solution of 6,7-dihydro-2H-pyrano[2,3-c]pyridazin-3(5H)-one (152 mg, 1
mmol) in DMF (2.5 ml) under argon was ice-cooled, treated with sodium hydride (60 mg
of a 60% dispersion in oil, 1.5 mmol) and stirred for 1 hour, allowing to warm to room
temperature. N-Phenyl-bis(trifluoromethanesuifonimide) (505 mg, 1.4 mmol) was added
and stirring was continued for 2 hours. The mixture was diluted with ethyl acetate,
washed with saturated aqueous sodium bicarbonate solution and water (twice), dried over
magnesium sulfate and evaporated. Chromatography on silica gel, eluting with 40% ethyl
acetate/hexane, gave the product as a white solid (228mg, 80%).
MS (+ve ion electrospray) m/z 285 (MH", 100%).
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separated and the aqueous fraction was extracted twice with 20%

nmet hanol / di chl or omet hane. The conbi ned organi ¢ solution was dried over
magnesi um sul fate, evaporated and the residue chromatographed on silica
gel, el utingvowndhogistyl acetate to give product as a whirca/Eabtsasnpdn0 ng,
77% . MS (+ve ion electrospray) mz 163 (M+, 100%. (m

6, 7- Di hydr o- 5H pyrano[ 2, 3-c] pyri dazi ne- 3- car bal dehyde A sol uti on of

3- et henyl -6, 7- dl%dro 5H-£yrano 2, 3 c] pyridazine (100 ng, 0.617 mmol) in
di oxan (5.5 dihygoyS edPyHaziBe/ wat er and treated with
sodi um peri odat eA@mﬁvasg)ubbledlﬁ)rri‘ﬁ‘ollu)xutamﬂircmgh@t’osakuﬁemu% gdihydroei of osm um

tetroxide (0 ﬁrano[mslc] ﬁ{tﬁzﬂwwmﬂummeﬁﬂammat 208610 HS mﬁ@mﬂ pmoer ature

after an hour RNt was
evapor at ed. 8@?‘@3 eva ﬁ ztpg((t?#hﬁl h&ﬁ%ﬁg)) (gl cﬁ’l or orret hane
and the nmixt HF’%O EIWF% o “‘é‘i‘f‘ 5@3@ ”&m“tBQP ¥ W&t e was
applied to aﬂ@plﬁieéf&d PetAsHinR carhgnas (&lé@gaﬁtSHn@pHywatat@t%mB 33@3461- ve
product (55 miyinAdPdotribdBofaneqytidine ebraplex (ISP magy 0. 75mmad % ot Mplepard QLT thig n)
Title corrpouméhgélt%&! PtKé}ﬂls‘aﬁdD F, O’Shea, J. Org. Chem. 2002, 67, 4968-4971). After

1-[(/4-am no- mﬁ)m%gf j:ﬁq% @B@yt{l m%mye‘dvcﬁlé 800][%12 il }%}Z‘tﬂ{o%e tyfﬁl mol ) and

pyrrol o[ 3, 2, one (éenanti

6, 7- di hydr o- pnd s g, SO Bicp a@ﬁﬁfggﬂfcrs@h%lgyer@‘v%s ol )
in chl orof osmanaéttdfmdd e gquedusiifgction Fantxiragiad ticawett 204 h 3A nol ecul ar si eves
at 65C for 5méditpuoidichib@nitbahel e wBRbiRedbganic 3sldtidn ®ad drtbdwvihmSanasitiin

triacet oxybogpiyd re%iﬁ)re(técﬂ&drme resﬁué@iﬂ’oﬁﬁ% %é'g% SHfidald e?@lu%h% LR eper at ur e

over ni ght . It S | ter ween sodi um Bi car bonat e and
20%(ret hanol - °x§ epn?ﬁ‘é“c%?&é‘ﬁ’l?tss?}hdégﬁ Pled, evaporated and

chr omat ogr apA&( d’ﬁl%”r?lP‘E?'é’S%TéY)m@Wl(w DCMrret hanol /0. 8 8 amoni a
(95:5:0.5) to afford a white foam (92 ny; 75% M5 (+ve ion electrospray) m z

450 (NHF,  20%hn) 6,238ih§dB0%-pyBhb[. {12 4ROMadhale®atel. 50 (211, m), 1.85-2.00
(2H, M ,200%2115 fio pﬁae[%_ 2 allefhnte
d), 2.80-2.90 SA %;ﬂ

4

4 B dﬁ%ﬁ AR
6.62 (1H, d) “@E?f?- 3“?5% E(‘_’g phd Hegied witly i | )
WO 2007/ oswwmz@ﬁv 3 oond) mﬂ%%ﬂ@@%&%utmqﬁemlmte@@ﬁd@mﬁd to the
di hydr ochl or nd¥ Thaniixtoye wakchlloged o wxime®soah tehifcmtaeaffenarciiduarand eftéra et her

fol | owed by eugRguatsl lﬁﬂrsts@inﬂ{i/ﬂﬁ%ﬁlveﬁtq)va@'eVﬁ)o?ate(pﬁl@xa)i%eis@dﬂéﬂ%Hd (110 ng).

1-({4-[(6, 7- re)’v LB R ea%%e%&h% fl & sﬂPJltr onic
e’ Convert b {Eﬁ’?ﬁ éo ﬁmfa%w%pgﬁk%éfw %ﬁ"é@ o szg%g%gﬂﬁﬁ@yt%gf&éaur os

@%@

was convert &
descri bed hertegive progretrtpd ::12354°%)-Fl uoro-1-[ ((3R) -3-{[([1, 31
oxat hi ol o 5, % {Hoaeribdéletfospray) m/z 165 (MH", 100%)

(n) Title compound
N A solution of 1-[(4-amino-1-piperidinyl)methyl}-9-fluoro-1,2-dihydro-4H-

(_ : pyrrolo[3,2,1-ij]quinolin-4-one {(enantiomer E1) (82 mg, 0.272 mmol) and 6,7-dihydro-
5H-pyrano[2,3-c]pyridazine-3-carbaldehyde (50 mg, 0.305 mmol) in
chloroform/methanol (1.6 ml/ 1.6 ml) was heated with 3A molecular sieves at 65°C for 5
hours. The mixture was cooled, and treated with sodium triacetoxyborohydride (115 mg,
0.544 mmol), and stirred at room temperature overnight. It was filtered and partitioned
between sodium bicarbonate and 20% methanol-DCM (x3). The organic phase was dried,
evaporated and chromatographed on silica gel, eluting with DCM/methanol/0.88
ammonia (95:5:0.5) to afford a white foam (92 mg; 75%)

MS (+ve ion electrospray) m/z 450 (MH", 20%), 226 (100%)).

8H (CDCl;, 400MHz) 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, t), 7.30 (1H, s), 7.39 (1H, dd), 7.67
(1H, d).
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ylmethyl)am n o] nmethyl}-21-pyrrolidinyl)nmethyl] -1,2-dihydro-4Hpyrr olo
[3,2,1- if]quinolin-4-one D hydrochloride S ONF NFI NI / \ (a)

1, 1- D et hyl et hyl

(3R -3-{[(t etyl)am no] net hyl }- 1- pyrroli di necarm a

sol ution ofwofifbl@f i)rf%;;hyl ethyl (3R)-3-(am nonmethyl)-1 pyrr éﬁé\@ggo}goxyl ate
(2 g, 10 mol), triethylamne (2.9 mM, 2l mol) and dinethyl am nopyri di ne
(0.13 g, 1 mol) in DCM (100 nm) was added trifluoroacetic anhydride (1.5
m, 10.5 nmol) uriterreaibgerin BICM eapcoeened diths @hydbdhdsrid® sl by addifigan m xt ure

was treated é&bés@ oYVﬁMEHydf c%ﬁd@ﬂ@t&%ﬁiﬂ%@%&%% Brali@fad ®yRRRAab glvd aDCM
(3x100m), ﬂ'llo@% g%%l%vent evapor at ed. The resi due was subjected to

chr omat ogra y “on usj.ng 0% 0%, et hanol dient to prow de
the desired conﬂ@&ﬁcﬁ %Jé %ﬁf gn- @WED%\Aﬁg’?&](IQH s), 1.64
(2H, d), 2. ane(rmml}ryethﬂ) Mu@m—ﬂ 21d)hyd®-®’i pwoleH 2 lﬂqm@)lmm (B m,

3. 20- 3. 60 (4Addnvébed t6thaOyddchbtidds)tin 6 sidflaf thabdr tdprpbcedubgs described herein.
2,2,2-Trifluoro-N-[(3S)-3-pyrrolidinyl nethyl]acetam de hydrochl oride A
solution of 1,1-dinethylet hyI (3R) 3- {[(trifl uoroacetyl ) am no] net hyl ) - 1-
pyrrolidinecar boxyl ate (3 a m) was treated slowy
with a 4M sEramplpa2 &FMO'H aﬁbHKH Q]Q@thlojﬂli’ﬁﬁf@)’rl‘éﬁﬁ'ﬁr on was stirred at
room t enper aylmeﬂlyl)amn&)]nieﬂqd}sl—pﬂmhdxﬂylbmthyﬂahhdﬂwﬂro-dﬁapﬁdol‘orb‘a',aﬂ# ord a pale

(I1H m, 2.99 (1H, m, 3.30 (1H mM, 3.70 (5H, SS(IH bs). (c) Methyl
2-[7-f1 uor o- 2- (net hyl oxy) - 8- qui_nalj méﬁ)-3-|

([(trifluoroacetyl)am noj thy} -11- py i dinyl) Mo te A solution of
met hyl 2-[7-fl uoro-2- (et hyke 8&gyi nol i nyl ]-2-propenoate (2.4 g, 9.2
mol ), 2,2,2-trifluoro-N-[(38)- r5I|d| nyl met hyl ] acet ami de hydrochl ori de

(2.4 g, 10 12 nmmol ) and trie ne (3.4 m, 23 nmol) in DVF (30 m) was

stirred and (ahgailachethtyle@F1 GR)xBe{[(mghdsroacEt}é)aﬁmia]mamnyMabpymmmdarbmy\hﬂ;euo and
the residue was TgUbk&IGERDLION g]meg{wgtﬁ)}gr éﬁﬂn&héth gel using a 0% 10%

t hanol WD 2007/ 081597
A R Nl %%ag ymdg ot by
3-[(3R)-3 (a $=| Ha%a 7“8

qui nol i nyl | pé: niee(ﬂé mlett rnmol) under argon at room temperature After 2 hours the
2-[7-fl uoro- ﬁrxﬁmebvbytrewt@cbwﬂi gaien@ISD mi} Index(ra@e widh 10% methanol in DCM
{[(trifluoroaggiopn), aﬂed\%@&femvkmlev%aﬁé& b pslduP AP ap&i&l 163- 4 9, 7.4 ol )
was treated it o SedPRhitlh il (1 363 BSBI BEARLalel 6 ol 6L : et hano
des1red compou:nd (3.12g, 105%).
8H (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-[(38)-3-pyrrolidinylmethyl]acetamide hydrochloride

A solution of 1,1-dimethylethyl (3R)-3-{[(trifluoroacetyl)aminojmethyl}-1-
pyrrolidinecarboxylate (3.12 g,10 mmol) in DCM (50 ml) was treated slowly with a 4M
solution of HCl in dioxane (25 mi). The reaction was stirred at room temperature for 3
hours, The solvent was then removed to afford a pale yellow oil (2.6 g, 112%).
oH (MeOD, 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).

(c) Methyl 2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-3-((3R)-3-
{[(trifluoroacetyl)aminoJmethyl}~1-pyrrolidinyl)propanoate

A solution of methy] 2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-2-propenoate (2.4
g, 9.2 mmol), 2,2,2-trifluoro-N-[(38)-3-pyrrolidinylmethyllacetamide hydrochloride (2.4
g, 10.12 mmol) and triethylamine (3.4 ml, 23 mmol) in DMF (30 ml) was stirred and
heated at 60 °C overnight. The solvent was removed in vacuo and the residue was
subjected to chromatography on silica gel using a 0%-10% methanol-DCM gradient to
give a brown oil (4.2 g, 100%).
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The sol vents were then evaporated and the residue redissolved in 20%

nmet hanol in DCM  The organi c phase was dried over nagnesi um sul phate and
t he sol vent was renoved under reduced pressure. The residue was subjected
to chromat ogv@pdayosisesi | ica gel using a gradient of O0-20%TAM2006/060023
amoni a- et hanol in DCMto provide the desired compound (2.2 g, 82%. M5
(+ve ion electrospray) mz 362 (MH). (e) Methyl

3-{(3R)-3-[( (1 1- di net hyl et hyl )ox car bonyl }am no) net hyl ] - 1-

pyrrol i di nyl MSOveian clestiespray)rp ko ):8- qui nol i nyl ] propanoate A sol ution
of methyl 3-[(3R)-3-(am nonethyl)-1-pyrrolidinyl]-2-[7-fluoro-2

(et hyl oxy) - &d)austing| 3-[3R)} P amiasraethg )1 Zhy2Zrotidingl}-2-[Trfhloyo-Adthethylogt g4 am ne
(0.86 nil, 6qlinoliaydlpyopanod®"M (30 nl) was treated with a solution of

di-tert- butyI di cggegg,lpgt(fﬂ(lgm?a @‘netﬁylgyx MIBLidoltn¥ 30 C. After stirring

R}

the m xture erat )Qrm?d r{} added and
the aqueous 2&5‘5@1 ’60 ﬁ‘é?‘lyéﬁﬁ\m’ffﬂpaﬁaﬂ}éwmﬁs §9ﬁ %%ﬂmqu ﬂi . The
organi ¢ phas&itfids /dﬁqlﬁféona‘?fd’oiaﬁ%u@ﬁﬁﬁb@mteﬂia% spispaciaeel (1 yiest H‘P}és vvas

subj ect ed toTbhsdvmltwgel‘a;ﬂmp evapogatbd gral thetesidse rﬂglmoleecnm%Oﬂrbmhimmﬂ 1D0ONVM.

gradi ent toTRE Gk pri éihﬁbe vﬁh@ﬁhé@dv@@?é@i\ﬁn fdpiie ghd 18 80lvenhiRaf e vbON

el ectrospray
[((3R)-1-{2- tg&gfr?e redid ﬁtu? 0 atography on silica gel using

nydroryor ooy S oL dﬁ@ﬂ%ﬁ@?@ﬁ fgzs*riaﬁe&?m&erd SPEwRY
3-{(3R)-3-[ (£ ol met hyl et hyl ) oxy] car bonyl }am no)

met hyl ] -1- pyMS)(ﬂvd|1my¢1¢etﬁ>slﬁrﬁy)fmﬂzdl6@{MH+|)Bt hyl oxy) - 8 qui nol i nyl ] pr opanoat e
(2.56 g, 5.55 mol) in dry tetrahydrofaran (60 m) at -78C under argon was
tredied wit h(?nmahy{ty-gaﬂ)-sﬁ[ c1t1haluiah@vlelﬁ{plyakﬂ%ﬂw&5ﬂ}Qﬁnb)ﬂl&ksh ahydrofuran (1

M 772 n, RN 28R Q SEOMOY 4dto roomtenperature.
After 0.5 hour ?1" ( Wo y

sodi,um

hydr oxi de sol utio f’&"“#%‘ S’ IP %?Mﬂ%ﬂﬁﬁﬂ 9\/&5 stirred
at anbi ent téﬁfﬁéyafzbr%qma?lw ]mmnanoaﬁq(%& @Lmﬂ@i)@a Srghdyawe (@8eml 6and t he
resi due was ngud) BddEM B0 ndhwentatatagrwithy saduticsi dfide: &rkglmitylulsc;anlgmate@l 2@96.1

met hanol - DCMingfi@§l i@ DICM et 0 1. g\fteﬂﬁxﬁlﬁgt@eﬁm@ﬂaﬁmmﬂuﬁem 1Ohout,S4rer M5
EE"(’ER') on [el( 8? q H?Q&a@%ﬁ%% &%4%4 Eé_(%)frac& wés é'xh@b %K'z@%m{éthanol in DCM

1w moi 1 0 18 Rk A e P .dﬁg FiEPRon Pl e T ety o

1, 1- di net hyl é‘{aﬁwb]ffc(ff( R)ch@n{a graphy jog sHige ge (lwgmﬂ Yiy mgthanol-DCM gradient

qui nol i nyl ] - 3 trpdide xhepiesingd c)on&)opgfd@oﬂéi gi8A%d).) met hyl ] carbamate (1.88 g, 4.4

mol ) in chivg ohgliéh defrodhhyWVas mﬁ% with diisopropylethylamne (1.2 m,
7.04 nmmol) and -74 WO 200 /081597 CT/ US2006/ 060023 net hanesul phonyl

0C for 0.5 ndt - RispBetRR sl TVt P ARy ope iRl RER ca ot usC

over ni ght, ahidakyrseed} Boysolifinydmetbpieakamsa at ure. The mixture was dil uted
wi t h DCM A solution of methyl 3-{(3R)-3-[({[(1,]1-dimethylethyl)oxy]carbonyl } amino)
('_'__ methyl]}-1-pyrrolidinyl }-2-[ 7-fluoro-2-(methyloxy)-8-quinolinyljpropanoate (2.36 g,
h 5.55mol) 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 mi, 7.2 mmeol) and then slowly
allowed to warm to room temperature. After 0.5 hour, water (0.5 ml) was added followed
by aqueous sodium hydroxide solution (2 M, 0.9 ml) and water (1 ml). The mixture was
stirred at ambient temperature for 1 hour. It was filtered and evaporated, and the residue
was subjected to chromatography on silica gel using a 0-20% methanol-DCM gradient to
provide the desired compound (1.88 g, 78%).

MS (+ve ion electrospray) m/z 434 (MH+).

(g) 1,1-Dimethylethyl ({(3R)-1-{(9-fluoro-4-ox0-1,2-dihydro-4H-pyrrolo[3,2,1-
iflquinolin-1-yhmethyl}-3-pyrrolidinyl} methyl)carbamate
A solution of 1,1-dimethylethyl [((3R)-1-{2-[7-fluoro-2-(methyloxy)-8-
quinolinyl}-3-hydroxypropyl}-3-pyrrolidinylymethyl]carbamate (1.88 g, 4.4 mmol) in
chloroform (20 ml) was treated with diisopropylethylamine (1.2 ml, 7.04 mmol) and
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and washed wi th sodi um bi carbonate sol ution. The aqueous was extracted with
10% nethanol in DCM (3 x 80 m ). The organic phase was dried and the
sol vent evaporated. The residue was subjected to chronmatography on silica

gel using aw@2dPfe@et hanol - DCM gradi ent to provi de the pdgaist@eogozspound
(1.47 g, 84% . MS (+ve ion electrospray) mz 402 (M#). (h)

1-{[ (3R) - 3- (Am nonet hyl ) - 1- pyrrolidi nyl ] net hyl }-9-fl uoro-1, 2-di hydr o- 4H
pyrrol o[ 3, 2, 1-Y] qui noli n-4-one 1, 1- D et hyl et hyl

({(3R)-1- [(methaa@rulphﬂnﬁxblomﬂe(%mh 5 mpol)pt §°6] widgr #edn. The mixture was

i j ] quinol i nstlerad gt 0BT Por 0] 5 Bbupywarekd 6 myhd stieted Wor) Icleoub ératheatéd as°Q, 3.7 nmol )
‘Q’ﬁﬁ S?: ffgd%éhﬂ o, %&ilwea@@e&ﬁ&?m()&ﬁeﬁbémﬁ&dmé hﬁ)lthi%rv%%ﬁﬁﬂeﬁ v@ﬁlrgt%r(aéfyme)ss
The Test foa ubddihibs r%sl&%ﬁr‘@%f gt ﬂ?&gﬁ% w?ex%‘{aﬁ‘% Tihdge

Arber | yst (r }ﬂeﬁ@@%ﬁ)(&\ﬁl Ehafgen) dde Arepnic phpservas grigd t gvaporated.

macr or et i culTae resslob wapbubiiectddidy chramatography on smnaagalw)lg £6r10% othenaind t hen
filtered. ToMsgaidisanio prodds hedvsetd osipsundgtidzgasqsepssure and the residue

was subj eCt@v@‘S{—@euﬁh&%ﬁ Q7 RRAVSMELH | ca gel using a 0-20% 2M ammoni a in
met hanol dient to provide the desired conpound (0.75 g, 68% M (+ve

ion el ectrospra mz 302 (M Titl eco undAsqutlon of
1-{[(3R) - 3- @%I?DnH ﬁ@@t%@ﬂlﬁlmimﬁﬂbb’bﬂﬂ?wq)l}? ny Heaethy 2 gu?l‘Pt}@?r’gl-hI, drg-4H.

di hydr o- 4H pymelol3d], B-ikuinadlinidgerenol i n- 4- one (100 ny) and

[ 1, 3] oxat hi ol o] 51 A-iestyiledhyn €{(3R)- M@b@io@l@-haode-l(z‘-@;hy@ownph@b[s 2., kee
W2004058144y ﬁﬁm‘ )Iﬁélt)lyl 53;;%?@1191 Hi%ﬂl g&%ama@él 1mi7) %n;dmﬁB GrRf orm (4 )

?’gios%irﬁgs od{a%‘?dm&hﬁﬁ%%a?% 3 il swf?acsacaffﬂl&wb i e?"b? ool ae

sol vent was {eMRspie @ anautehdhsnaayppriatedinsdringss. dde sepidus was pesalveddaphy on
silica gel uwsihagoland s@0ed with beozsd ADON3® AL & in-¢xshango véste(Aldrch: dwaklgd
corrpound (1$zswmr)acﬁﬁeta:maafe@£nastrﬁl gryitamiMuhdtivaalitgnfoe | dohr aphayilteidd 453

(M) . %&vmﬁ%%o d Brddr Hducd %Sl%qud fretesidlewa: sﬁ\% & (8H m,

5 80648é0((1 "?ngfmiﬁ%%sl%?gﬁé’ il“%ﬁm3ﬂ7a%’gn%&ﬁ DO G

The acet at e PEF CORRROVEH (Y S=é(1§ Yo the di hydrochl oride salt by addl ng
an excess OMS déive yndelogmeprey) rofzi3@2 (MBI+HL oxan, foll owed by evaporation to
dryness, and trituration with ether to give a solid. Exanple 33

1-{[ (3R) - 3- Qi@[ﬁﬂ Gmpﬁ 3- 0x0- 3, 4- di hydro- 2H-pyr|do[3 2-b] [I, 4] oxazin-

6-yl)methyl J"am rrolidi i hydr o-4H
20 sobrion 153791)}9&?? B lERbLGtBoR W‘b rif ?ém%‘]’i’“]efh i @P?fﬂzlaij one
Di hydr ochl ofdiydropfH-pyrrolo[3,2,1- y]qumohn—4—0ne( 00 mg) and [1 3]oxath1010[5 4-clpyridine-
6-carbaldehyde (for a synthesis, see W02004058144, Example 61) (55 mg) in methanol
(4 ml) and chloroform (4 ml) was stirred at room temperature for 2 hours. Sodium
triacetoxyborohydride (210 mg) was added and the reaction was stirred at room
temperature. The solvent was evaporated and the residue was subjected to
chromatography on silica gel using a 0-20% methanol-DCM gradient to provide the
desired compound (137 mg) as an acetate salt.
MS (+ve ion electrospray) m/z 453 (MH+).
oH (CDCls, 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, ), 6.61 (1H, d), 6.86 (1H, t), 7.19 (1H, ), 7.38
(1H, m), 7.66 (1H, d), 8.03 (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 evaporation to dryness, and
trituration with ether to give a solid.

Example 33 1-{{(3R)~3-({[(7-Chloro-3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]0xazin-
6-yDmethyllamino}methyl)- 1-pyrrolidinyljmethyl}-9-fluoro-1,2-dihydro-4 -
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No-*O-- NHJY HONOC F This was prepared from

1-{[ (3R)-3-(am nonet hyl ) -1-pyrrolidinyl]methyl)-9

fluoro-1, 2-di hydro-4H pyrrol o[ 3, 2, 1-ij] qui nolin-4-one (50 ng) and

7- chl or o- 3- oxo2&7As158t hydr o- 2H pyri do[ 3, 2- b] [ 1, 4] oxazi ne-fr@enbeaddehyde

(for a synthesis, see W?2003064421 Exanple 15(c)) (35.2 ng) by the general

nmet hod of Exanple 32(i). The product was chronat ographed on silica gel

usi ng a 0-15% net hanol - ?radi ent to rovide the desired compound (66 ng)

as an acet at ®@ystal3,2Ng7lquinelinchong Ribydvoshloxide nf z 498 (|vH+) SH (CDC13,

100MHz) 1.55 (1H, m), 2.00 (2H, m), 2.30-3.00 (8H, n')N4(90(3H m, 4.50
1H

(2H, m, 4.6 (2H, s), 5.79 (2H, ~N ] m, 7.23 (1H,
) taté"| sal vvas converted to
$.an  excessCof h@drogen chloride in

s), 7.38 (1H, m, 7.66 (1H,
df yness, and trituration with ether to

the di hydrochloride salt B
di oxan, followed by evapora
give a solid. Exanple 34

9- Fl uoro-1-{[(3R) Tﬁrs(&ds(p%pa&qﬁnﬁq[(bxﬁwmzﬂﬁbm Hﬂl[- iy iy hiazi n-
T e mﬁﬂ&ﬁg% gﬁw g
( This was p 3{ gHTpP’Bﬁ‘i?[ ‘ﬁB‘i’f@{ yqe (or g srigpsisys met hyl } - 9-
fluoro-1, 2-diW a@Qﬁﬂﬂ%ﬁ&ﬁ 1@(@) &35%1}1@.17371@13 EW@?@O@E@@X%}P e3ad). The
3- ox0- 3, 4-di Ipymthmtwa’&l-:bhmatﬁ@aﬁl&dzﬂlaihc{i gdl, éink hilald% encthatalr DOXBErdéibytdie (for a
synthesi s, s8N R004058 10 ﬂ@@sazl(a@mte(gaﬂ 5 mg) by the general

met hod of Ex 8o 314 12: chr omat ogr aphed on silica gel

0- 200 HErE I 8y E‘E M@* de th d ¢ d
Stk v i S e
400NHz) 1. 53 (2HHDN),.H6, (28, @)05(79(2HH:)5) 6$23(®H3d)0@ 8ogHH, mi,,72§3(151, OLAH3BKE], 3. 86
(2H, s), 40@n)(15|6(mm)4 49 (2H, , 6.63 (IH m, 6.87 (IH m, 6.97 (1H,
génvgr fg d( tlg . al"hz agvaté g}amolﬁﬁcm7w§s7co@éﬁed% the NS dBSRIcR{aE saﬁf"l'.)yt add'?n Eag(\)/lge\rﬂl/as
chlori de i n_drisRt M RSRRE o8 doat RIS eGSR 4B b ot o
with ether tc?fl@lr%ﬂém%kﬂfheatogl?%aw 007/ 081597 PCT/ US2006/ 060023

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

N N0
N N ~
Oy
F
2

This was prepared from 1- {[(3R)-3-(aminomethyl)-1-pyrrolidinyljmethyl}-9-
fluoro-1,2-dihydro-4 H-pyrrolo[3,2,1-if]quinolin-4-one (100 mg) and 3-oxo-3,4-dihydro-
2H-pyrido[3,2-b][1,41thiazine-6-carboxaldehyde (for a synthesis, see WO 2004058144A2
Example 7(d)) (64.5 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 (127 mg) as an acetate salt.

MS (+ve ion electrospray) m/z 480 (MH+).

SH (CDCls, 400MHz) 1.53 (1H, m), 2.00 (2H, m), 2.30-3.00 (8H, m), 3.15 (1H, bs), 3.86
(2H, s), 4.00 {1H, m), 4.49 (2H, m), 6.63 (1H, m), 6.87 (1H, m), 6.97 (1H, d), 7.39 (11,
m), 7.59 (1H, d), 7.67 (11, 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 ether to give a solid.

fm *\‘}
{

-76 -



Exampl e 35

9-Fluoro-I-{[(3R)-3-({[ (3-0x0-3, 4-di hydro-2H pyrido[ 3, 2-b] [ 1, 4] oxazi n-
6-yl)nmethyl] am n o}nethyl)-1-pyrrolidinyl] methyl}-1,2-di hydro-4H pyrrolo
[3,2,1- i]]awghiéndrone D hydrochloride H N- NTO N O p-Rushoddboszsas
prepared from 1-{[(3R)-3-(am nonet hyl)-1-pyrrolidinyl methyl}-9-

fluoro-1, 2-di hydro-4H pyrrol o[ 3,2, 1-ij]quinolin-4-one (50 ng) and

3-0x0- 3, 4-di hydro- 2H pyrido[ 3, 2-b][1, 4] oxazi ne- 6-car boxal dehyde (for a
synt hesis, see W2004058144 Exanple 1) (30 ng) by the general nethod of

Exanpl e 32(i )Ex eBsoyiFﬁiorm Q[R3-024-3A0RARY RO-J-py Fido B -5 YN 88aAn0- 20%
nmet hanol - ﬁﬁ& Fn%\{?ég

e Tl S AR e 0.

converted to ’ﬂ‘l@“’cﬁ‘ﬂ' ogide; py addi ng an ex&ess of 4M hydrogen
chl oride in dioxan, foIIowed by evaporation to dryﬂ,esijg trituration

wth ether to giveasolld Exanpl-€
1-[ ((3R) - 3{[(23D|hydr01 di gxi no 3-c] yr|

A6l d I)n'ethyl] 9-fl orool 2- di hydr o- 4H
pyrrolo[3,2,|-ij]quinolin- Brochloride O N\~ 1 ON\ N/ O HF
This was prepared from 1-{ am norret hyl ) - 1- pyrroI|d| nyI]rret hyl ) - 9-

fluoro-1,2-di hydror 1 10 2, 3-
di hydro[ 1, 4] di, gm A}g@y@f’ “9‘{‘3‘“%1 {}tj Egh&éh%)?g gg see
V02003087008 g 'PB(%"AO 2n‘gé’ qB‘;PO o ?‘@t}ﬁ ? H}
32(i). The pr%fdmn loxazinsdfi-easbragldghy dsi Gfer@asygtélle&ﬁ»sw%&/@%@ém@
met hanol - DCM Bxajile ht (30 mg) ibg vhedienthemetted off Bxdnpbanitii) Nbhe(fkdductrgps as an
acetate sal t. cHsmétsMaphcdbn@liRE LEOKRIAV)-20% IcfiRhol YW graditft AGRbANSHsal t in

DCM was convggsﬁgcgc tuﬁgg‘%llﬂ s%ﬁ% Lk da salt by add| ng an ‘excess of 4M

hydr ogen chl g evaporatl on to dryness, and
trituration r[ E‘f‘r?&e EPES"%*W “};{Z %77 WO 2007/ 081597 PCTI US2006/ 060023

Exanpl e 37 9- Fl uorBhelcptez-splt ff RCHI, @saaﬁtm\@rt@{ts the dihydre¢hdoridegalt by adding an
excess of 4M hydrogen chloride in dioxan, followed by evaporation to dryness, and

trituration with ether to give a solid.

Example 36 1-[((3R)-3-{[(2,3-Dihydro[1,4]dioxino[2,3-c]pyridin-7-
ylmethyl)amino]methyl}-1-pyrrolidinyl)methyl}-9-fluoro-1,2-dihydro-4H-
pyrrolo[3,2,1-ij]quinolin-4-one Dihydrochloride

O
\5‘53‘@]
s
2

This was prepared from 1-{[(3R)-3-(aminomethyl)-1-pyrrolidinyl jmethyl}-9-
fluoro-1,2-dihydro-4H-pyrrolo[3.2,1-iflquinolin-4-one {100 mg) and 2,3-
dihydro[1,4]dioxinof2,3-c]pyridine-7-carbaldehyde (for a synthesis, see WO2003087098
Example 20(e)) (54.8 mg) by the general method of Example 32(i). The product was
chromatographed on silica gel using a $-20% methanol-DCM gradient to provide the
desired compound (140 mg) as an acetate salt.

MS (+ve ion electrospray) m/z 451 (MH+).

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 ether to give a solid.
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yl met hyl )am no] nethyl}-1-pyrrolidinyl)methyl] -1,2-dihydro-4Hpyrrolo
[3,2,1- if]lquinolin-4-one D hydrochloride \~\ S j~~FONN HN/ This
was prepared from 1-{[ 3-(am nonet hyl )-1-pyrrolidinyl]nethyl}-9-fluoro-

1, 2- di hydr owirhaeymigi8d70[ 3, 2, 1- ~] qui nol i n- 4-one (prepared pE@Ms2006/060023

1, 1-di met hyl et hyl 3- (am nonethyl)-1-pyrrolidi necarboxyl ate by the general
nmet hod descri bed for the (R)- enantioner in Exanple 32) (100 ng) and

[ 1, 3] oxat hi ol o[ 5, 4-c] pyri di ne- 6-car bal dehyde (for a synthesis, see
WD2004058144Ex&Enple37e9-Flnoro 35 (3 [ 1B} oxdtkiolpdhdicipyridindéed of Exanple 32(i).
The product ymﬁetnﬁymbwtﬁjﬂpq yeFoledinylyiRetBAl-1125dihgdR-SH 3R Ve dIBB23m0! - DCM
gradient to '{m“?‘%ﬁﬂ@? ound (110 ng) as an acetate salt. M

(+ve ion el e ospray ) T e acet ate S DCM was converted
to the di hydrochl oride salt by add| AT ;an l 4 ggrogen chloride in
di oxan, followed by evaporat| oN it on with ether to

give a solid. Exanple 38A QO
1-{[3-({[(7-Chl oro- 3-0x0- 3, 41di h) H- pyri do[ 3, 2-b] [1, 4] oxazi n- 6-
yl)methyl] am no} n'ethyl) 1- POl nyl ] nmethyl }-9-11uoro-1, 2-di hydro-4H—

rrolo[ 3,2, 1-f ochl ori
‘Fl)%i S vva[s pre re!:lﬂéJ %SR Tr?,&)g‘ Pﬁq m %‘@%’PW({’\@;W)}I “}eﬁ}%}%ﬁ“"@ fluoro-
1, 2- di hydr o- iﬂp ridanneln- -oae(-mgaa( gyl -dipgthyleth

7-chl or o- 3- o{@mlmmsthyii ﬂl*;pdrrohémi@qaybuxmb{@yzhbge{ntra&mﬂwd|dnm‘16ed:ﬁn’Hm(abdehyde
(for a synt hesinfomér€it Ex¥H3RA3P 61 g)Exa (R} lexatBioth) 3 4(c§§mﬂgs)e yarbaidehg@ner al

t hod of Ex |
Ln; ng aOO Zogfﬂpeﬁrn%?eg‘ )sec%ZO@ﬁdeg}'«fzf EX&n 18'85 | Skb&ge 9€

t-h nd, (105
ng) Fas an ac F%Ji‘%leggﬁr[ ?\/%mg‘-@é’lvai%g ogl[ag@?f}pgg ?%1§} warﬁ %§Sfl§%a Mot¥ gcet ate
sal i n DCM D634 gedispt ta mgvids thefesimdspame AP ;) gnim agsiptesalli ng an  excess
of 4M hydrogMS@hbmmah:tmspraiy)on/aMS(M%wed by evaporation to dryness, and

tBr( ; tulrgt |3 gg W th wﬁm:@mt@sagwgm SidsicBnvertéd oMbk 4 a{oeﬁéﬁeésaﬁfzau&%@@ﬁ/ 060023
T ocect B R g ry Pt

met hyl } - 9fIHHP tign wit firolo[3 2,1-ij]quinolin-4-one Isonmers 1,
2, 3 and 4, Hydrochloride

Example 38A 1-{[3-({[(7-Chloro-3-0x0-3,4-dihydro-2H-pyrido[3,2-b]{1,4}0xazin-6-
yDmethyl]amino}methyl)-1-pyrrolidinyljmethyl}-9-fluoro-1,2-dihydro-4 H-
pyrrolo3,2,1-iflquinolin-4-one Dihydrochloride

H
N\ N O
O LT
N Cl Z O
F

This was prepared from 1-{[3-(aminomethyl)-1-pyrrolidinyljmethyl}-9-fluoro-
1,2~-dihydro-4H-pyrrolo[3,2,1-{lquinolin-4-one (100 mg) and 7-chloro-3-0x0-3,4-
dihydro-2 H-pyrido[3,2-b][1,4]oxazine-6-carboxaldehyde (for a synthesis, see
WO2003064421 Example 15(c)) (58 mg) by the general method of Example 32(1). The
product was chromatographed on silica gel using a 0-20% methanol-DCM gradient to
provide the desired compound (105 mg) as an acetate salt.

MS (+ve ion clectrospray) m/z 498 (MH+).

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 ether to give a solid.
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1-{[3-({[(7-Chl oro- 3-0x0- 3, 4-di hydr o- 2H pyri do[ 3, 2-b] [ 1, 4] oxazi n- 6-
yl)methyl] amno }nethyl)-1-pyrro lidinyl] nmethyl }
-9-fluoro-1, 2-di hydro-4H pyrro to [3, 2,1- j]quinolin-4-one dihydrochloride

(40 my) was g.to preparative chiral hplc purificgt um
Chi ral pak ADY G R ng wth 80:20:0.1 Fet/B8h8heh2?

acetonitril e: methanol :isopropylam ne affording Isoner 1 (6.0 ng), |soner 2
(10.0 ng), Isoner 3 (9.0 ng) and Isomer 4 (9.2 ny), all with >99.5% purity.

These free baggsmpe BsB I-usr( (L'ﬁﬁfrb-%doxbfatlﬂ yan A RIo[312-53a 4 6xazinxepl e 39

1-[(4- {[(3 Jﬁiahﬁﬂ%.mth 4,9 ?Hﬁthyl] am no

}-1-piperidi y{i q (% %r %ﬂch QAU nol i n-4- one
dr ochl d ’

OB NG B omphelnaaj({wﬁmw aznp%rdo@@m@rm@pmo@ S éiliozaziars-

2- br omoani | i nd)nfedizyl Ribinn} n@1t8)- Frpyrrolistiny] petied)sddivorat, Daitatieo-4{68Ip[3,0113
mol) in acet :g 1(151% Hlohe %fdmmgﬁde(@ﬁn@))na@&u@&tw%p fRdvetnnanmy|

bot h  acet on ﬁﬂ#‘ﬂ%@%%ﬁgﬂ“ﬁ? “”g 0 rfﬂéé ?@ib;?gaﬁ. on

both aceton
was stirred f&F 021 mﬁ&ﬁt@\ﬁgﬁs‘@ﬁo@’é‘f@%ag@ H’§ nil%)e 2 ). The

resul tant sol lsemerss(9f0 melanddsomendAaangli alhwitar2.50300tnThesaritpe dpses tveren
vacuo. The r ethed toantriaiab itk hydeochlotitieisadsed with  hot hexane and dried in
vacuo to provide the desired conpound as a white solid (29.50 g, 75%. M5
(ES+) mz 303 ( M+, 100°/c) (b) 8- Bronmp- 2(1H) - qui nol i none To a suspension of

(2E) - N- ( 2- brom)phenﬁ?1 - phenyl - 2- pr openam de 76.0 nmol) in
)

chl or obenzenetxarmple AP ) 1- (A K3-Cso-Si-gihy dueAHs P Q{l tb]ﬂdﬂfrh“%‘hﬁerat ure was
added al um ni Yyméthylidrhimo}-depip&idiz@)methiBd, B dihydod-3 H-piireolo [82c1-ibvinvadin-heat ed -
for 2 hours @ie Hylfrbciabiige wWhich tine the reaction mxture was cooled to 50C
before being carefully added to ice water (3 L). T resul tant solid was
filtered and then washed with water (500 m), thgpXriturated with hot

ethanol, filtered and dried in vacuo to provide tlie desired conpound as a
white solid (7.39 g, 75% . -79 WD 20071051597 PLT/W¥S2006/ 060023 MS ( ESt)
mz 225 (M+, 1009% . (c) 8-Brono-2-(nethyl oxy £ 00l i ne

NH
N,

0 N

x

(a) (2E)-N-(2-Bromophenyl)-3-phenyl-2-propenamide

To a solution of 2-bromoaniline (22.27 g, 0.13 mol) and potassium carbonate
(26.8g, 0.13 mol) in acetone (50 ml) and water (65 ml) at 0°C was added cinnamoyl
chloride (21.57 g, 0.13 mol) portionwise over 15 minutes. Another 150 ml of both
acetone and water was then added to facilitate stirring. The reaction was stirred for 2
hours at 0°C before being added to ice water (400 ml). The resultant solid was filtered,
washed with water (500 ml) and dried in vacuo. The resultant solid was triturated with
hot hexane and dried in vacuo to provide the desired compound as a white solid (29.50 g,
75%).
MS (ES+) m/z 303 (MHT, 100%).

(b) 8-Bromo-2{1H)-quinolinone

To a suspension of (2E)-N-(2-bromophenyl)-3-phenyl-2-propenamide (22.9 g,
76.0 mol) in chlorobenzene (100 ml) under an argon atmosphere at room temperature was
added aluminium trichloride (60.78 g, 133.34 mmol). The reaction was heated for 2 hours
at 125°C after which time the reaction mixture was cooled to 50°C before being carefully
added to ice water (3 L). The resultant solid was filtered and then washed with water (500
mi), then triturated with hot ethanol, filtered and dried in vacuo to provide the desired
compound as a white solid (7.39 g, 75%).
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To a suspension of 8-bronmo-2(1H)-quinolinone (2.76 g, 12.32 mmol) in N N
di met hyl formam de (40 m) under an argon atnosphere at 0C was added
pot assium carbonate (3.4 g, 24.63 mmol ). The reaction was then stirred for

15 m nutes LeHo§@osiE®t hyl iodide (0.91 nl, 14.78 nmol) was 1@9@%,0665?;
reaction was allowed to warmto roomterrperature and then stirred tor 3

hours. The reaction m xture was then evaporated and the residue treated
wi t h di chl oronet hane and water. The aqueous fraction was re- extracted with
di chl or onet hareESHyew/s 22PiMBEY, moggni ¢ fractions were then dried (MSH),

t he sol vent was rermved under reduced pressure and then the residue was
subjected to ra on silica gel using a nethanol-dichl oronet hane
gradi ent . ﬁ‘ﬁg%" &ragﬂ[ﬁ%e 358 pling conpound as a yellow solid (2.16 g,
74% . MS (ES+) m Zoazespemian ofl%b%no-z(éﬂji) fengliont (3.6 g,) 128 20uimablin Ny bor oni ¢
aci d Accor di digndthylfotmatidesd@inly wndpr cegu #mbiphere\dt 0°Nebsafiled botassdgnsen, M ;
'5'282; n:r Sol Ecarb&?dte (R g, 2“?3%0% ) Rrhe rBR4ER (vas fed smgcgﬁor g‘ﬁﬁﬁutészc%@:ﬁé 6|7§ 1231(1
Cri1 sopr opyl Bsha B4 @3 HPI G TR A et om s losted fyfam{ 8

t et rahydr of i moalhte(@emﬂ)rea Pritben ghresfgp aqrﬁ&lﬁﬁ@caowm@msé&waw@@ A

sol ution of radtheyesiducttivaiedwith ddlilommbbrarmd wageroTid gquemgIractiod Jaswas t hen
added dropwi %ﬂrm@rma@dxemamanﬂmrceﬁﬁme@ Brgemis fiskiisnsaskréthen d86d fOr 2 hours

Sgld Ut ;[ gﬁ n ( ‘ﬁ’g ’gﬁ ﬁgpthe%glgenttﬁ'ﬁ rbif & uﬁﬁ?r‘g'?%ﬁ%@ﬁ@ssﬂ aheeh ok Eddidd, %Wr\%‘eo " was
|

re-extracted? 1%@@‘@8%%@8“‘8 gﬁo&o ?‘tg?ﬂel re then
dr| ed (Ngsm)Theﬁrmowlﬁ@dthgéﬁsyr@ﬁpommmd@@lamwsqhéd&déa, P%5sure. The residue

Ti turat e S+ ore2amevHd, gwe). the desired conpound as a yellow solid
(45 -hg, 40% . M5 (ES+) mz 204 (MH, 100% . (e) Methyl

2-[2-(Met hyl ui. nol in enoate To a solution of nethyl
2- br ono- 2pr8®ﬁ%c§§{gl é‘srfém]‘ofn ﬁb(ﬁ‘ﬁﬁ ‘%for a _synthesis see Rachon, J.;
Goedken, V.; \Wal béreggingyp thy, lt@ﬁ@remwe@g%ﬂ%lsmé% JengeM.; Hoermegassed

t et r ahydr of uRayCi,ID.; ijsemRdeReider, B gy, GherndPOGN).6MES), 389 d sgltion of 8-

(met hyl oxy) - %r&hb-QQMeﬂh}’/l 2% fHalifie 609 @i@%ﬂm al?d #s0praplyIbordd 8(307tht, D83
butylphosphl eH

bi s(di benzyl | n ac ?gﬁﬁte;@% ﬂggé %@' dj %anar ? atmosigerewasm um
fluoride (47Fo0 Of‘T‘ ¥ bh S WS heeae ?’&S hour s

and then tr ealne@mddxct dimpwme eweréﬁdmdut@h I The ormetidrames stﬂmé ami’@%%fm 2thopstandn was
re- extract ed thigntwarthed bl -QOUTTEHL 2¢wetion Whte&hetoqdﬁndmd vaitlg2vii KCf sotioh Orignlywide t hen
3/;'5 eg ! f)]'vg gtog)tre%@ wWith&i P r¥RBhaf £ TRY ﬁ‘nﬂx BiORdctiof %E‘Fce&tﬁléﬁé HHhe - . T{‘ et ;eﬁ'eg gﬁe
araci ent . itp U PHE o Lo i bRy ?zlﬁeg&“s%io o
63% . M5 (ESHlveatremavedupdar redusgdpresyne Thgmsidue wagyiturated with hexane to glve

the desired corpound as a yellow solid (453 mg, 40%)

MS (ES+) m/z 204 (MH™, 100%).

{(e) Methyl 2-[2-(Methyloxy)-8-quinolinyl]-2-propenoate

To a solution of methyl 2-bromo-2-propenoate (452 mg, 2.74 mmol) (for a
synthesis sce Rachon, J.; Goedken, V.; Walborsky, H. J. Org. Chem. (1989), 54(5), 1006)
in degassed tetrahydrofuran (10 mi) under an argon atmosphere was added [2-
(methyloxy)-8-quinolinyl]boronic acid (506 mg, 2.49 mmol), bis(tri-z~
butyiphosphine)palladium (0) (25 mg, 0.05 mmol},
bis(dibenzylideneacetone)palladium(0) (23 mg, 0.025 mmol) and potassium fluoride (477
mg, 8.217 mmol). The reaction was heated at 70°C for 24 hours and then treated with
water and dichloromethane. The aqueous fraction was re-extracted with dichloromethane.
The combined organic fractions were then dried (MgSQ,) and the solvent removed under
reduced pressure. The residue was subjected to chromatography on silica gel using a
ethyl acetate-hexane gradient. This provided the desired compound as a yellow solid (381
mg, 63%).
MS (ES+) m/z 244 (MH™, 100%), 212 (80%).
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T

007/ 081597 PCT/ US2006/ 060023 (f) Met hyl
-({[ (1, 1- Di net hyl et hyl ) oxy] car bonyl } am no) - 1- pi peri di nyl]-2-[ 2-
hyl oxy) - 8- qui noI inyl]propanoate To a solution of nethyl

- (et hyl ox % ciw nol i nyl|-2-propenoate (381 ng, 1.57 nmoy 0}] in
,N - di met hyWOHEPIE (5 ni) and tetranet hyl guani di ne (0PEHUSIHON03 4qded
1, 1-di net hyl et hyl 4-pi peridi nyl carbamate (345 ng, 1.73 mmol). The reaction
m xture was stirred for 12 hour at 60C after which tinme the solvent was
removed under reduced pressure. The resi due was subjected to chronat ography
on silica gel |chI than i.ent ovi ded the
desired corrpo(ﬁ:@f gg'lg[ gﬁb@ﬁlﬁ@ Ylﬂh(f @§1 ‘3]%1{1%%’41)‘ ﬁf%%’44 ( MVH+,
100% . (g) 1, @nmmmﬁk@nmglmyl]pmpanoate
(1-{3- hydr oxy- 2- [ Z¥¢ asdimydnodinetidA QUL fiolethylox) P8-qpinblinyl}-2-prapendaté (331 haar banat e
To a solut; ]O”I‘Sfin{ﬁ%l fil v Bt toAnabnidl 02 ﬁ?@&éﬁiﬁhﬁ?x&%&ﬁﬂﬁ@ bm?w mnblli .
t et r ahydr of ura Im @q%}édm @8{%‘% ﬁgﬂ]%gail %ﬁ,ﬁf},@ Tﬁe 15:2” 1M in
t et r ahydr of ur ¥ f“ﬁ'@s T”rf@rf”éé’ t‘“in%?nt anﬁ@fﬁsgemw Hln -78C
for 0.5 hour B%db@ﬁqxr@swat'ﬁte r@t@d@ WHS)subjntded tohrandtoga@tiy ol silica gal ystngs n1) was
added and themeﬂ?aﬂdluﬁ@ﬂm&lemmtgeaca&@ THi'roRidsd tHeleyiRd com@Burtd dstagfetie dri ed
(MgSH4) and t 6’&'1 7g90y@s renoved under reduced pressure. The residue was
subj ected to § ﬁ{)r{gﬂgp SJ gl ca gel using a nethanol -di chl oronet hane
gradi ent. Thi A 40P% conmpound as a white solid (370ngy, 72%.
M5 (ES+) mz 416 (M—|+ 100% . (h) 1,1-D nethylethyl

{1-[(4-oxo-1, @g)dilhwmhﬂéﬂmxn*{elr@mx?-z:{-zxmmymbr)-&vqﬁfnwlmﬂhﬁdswlﬂ-4-
4- pi peri di nyI a}l;ﬁt solution of 1,1-dinethylethyl

§§783n3yd6°§52% ol E R %fﬁ%the’#%(’[”égm L e gﬂﬁf}'m%' fl carbanate
di i sopropyl et HV’F‘&‘W}‘F&‘ ([@)'(@St Hoxys 'Q‘Gmﬂ]i‘ JOPEPRIGEH R Hige 0 anhydri de
(0.186 g, 1.0%tmainpirofirami{20 mbaut t 1856 wea sdddddithiheealeninium matEde 6Msn hour s and

then treated wrblydlbfathor soel,asemmeD T&ﬁ@ﬁouoﬁmsﬁ@u@ﬁﬂédahmmesextract ed

3-
(

2-
N

twice wth dyghlpL fé%l?&'{@z%ﬂ aﬁ IS 3d faﬁd@tr'ed

So) and ¢ pas B Wd; ﬁ d
SUBT oot ed 't o BEHIEMATIE BomCorle %%%{he%ﬁ waﬁadr%e o) Et?ﬁ Féfiot hane
gradient to pﬁv@wa@vs%@dea@gweé@r duepws sybiegado. chwsnfﬁ%an Yz 384

(M, 109, 28ficd d:0Q8ipg amethanol—mchloromethane gradlent This provided the desired
(1) 1-[(4-Am ngorh &maega%ﬁykalmmg 719/ - di hydro-4H pyrrol o[ 3, 2, 1-i/] qui nol i

(1] (4 oxo- VSISGhS Ldbbpg o T Y

ij]quinolin-1- yI)rreth I]-4 pi peri di nyI }carbamate (276 ng, 0.721 mmol) in
chl or of orm (5(h) 1,1-Dimethy1ethyl {1-{(4-0x0-1,2-dihydro-4H-pyrrolof3,2,1-if]quinolin-1-yl)methyl}-

4-piperidinyl} carbamate

To a solution of 1,1-dimethylethyl (1-{3-hydroxy-2-[2-(methyloxy)-8-
quinelinylJpropyl }-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 methanesulfonic
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 aqueous phase was extracted twice
with dichloromethane and the combined organic phases were dried (MgSQ,) and the
solvent was removed under reduced pressure. The residue was subjected to
chromatography on silica gel using a methanol-dichloromethane gradient to provide the
desired compound (0.276 g, 81%).
MS (ES+) m/z 384 (MHT, 10%), 284 (100%).

{1} 1-[(4-Amino-1-piperidinyl)methyl]-1,2-dihydro-4 H-pyrrolo[3,2,1-if]quinolin-4-one
dihydrochloride

A solution of 1,1-dimethylethyl {1-[(4-0x0-1,2-dihydro-4H-pyrrolo[3,2,1-
if]quinolin-1-ylymethyl]-4-piperidinyl } carbamate (276 mg, 0.721 mmol) i chloroform (5
ml) and MeOH (5 ml) was treated with 4M HCl in dioxane (10 ml) and stirred at room
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m) and McOH (5 m) was treated with 4M HCO in dioxane (10 m) and stirred
at room-81 WO 2007/081597 PCT1US2006/ 060023 tenperature for 2 hours. The
reaction m xture was evaporated to provide the desired conpound (0.283 g,
11099 as thewsho@hkisyy i npure di hydrochl ori de salt whi ch wasriksesosmhki hout
further purification. M5 (ES+) mz 306 (M +Na, 10%, 284 (M+, 100%. (j)
Title conpound To a solution of the dihydrochloride salt of

1-[ (4-am no-1-piperidinyl)nmethyl]- 1,2-dihydro-4H pyrrol o[ 3, 2,

| -ij]quinol i herdpepatere(f@22 hayrs.(Tho 8Gtini dnixture mes kvapotatddito provide thadepired

di chl or orret hmlaéxihdr(b)zssx@slmgeﬂtlierdlighﬂ[gthmmm&écmade&all?x&idmwﬂs)usaind

3- oxo0- 3, 4- digh Qlos: 2-b] [ 1, 4] t hi azi ne- 6- car boxal dehyde (for a

synthesis, s 0 Ig'% 17 mg, 0.089 nmol). This

m xture was g\?ﬁ é’@é”fﬂ (%&%& @??92%% %()r/é)f ure before sodium

triacet oxyborohydride (57ng, 0.178mmol) was added and the reaction stirred
for a furtherj)Tittoocompothé sol vent was renoved under reduced pressure. The

;rgflh g lrllgl vvgsca Iu bj egg%ckomoﬁ Bfﬂl@@ﬁk@ﬂf@ﬁ!&ﬁd@&lﬁdﬂ 1L »ag%ﬁio u ip@ﬁdlﬁyl)methyl]—
I 5 JI{
ooy st e e ﬁ%@ e oo

2.81-2.89 ( 1Mihydyo-2H-pyedel3L1b) B4lthiazige-6 -garhvxa(l@hyd% or sygthegis,gee (1 H, n), 3.91
(2H, s), 4.28W0Qa0308dedR, Edarhfle GAH))dt) mgH0.68 fid)). 'ﬁil)ls mixt@fe Wakkdtirre) for 7. 16
(1H t), 7. 4%o{Pdrosh ten? epdiure bkore Qfdivia triabetby bﬁﬂdﬁydﬁ'&e (57mg20 { Fthml) waghi s

i chi or omet nARGEENGs &wn%“a%?%%?'%?E?@gfh?sﬁ LB B o e ¢ e

eva rating trgt%@g@%@re } ¢ X(9S subjected to chromatography on silica gel using a

1- ({4 [(2, 3- mml;@pbpmhmrm@mnn@rmm dlbisymrodided the yitlereorhydun s a giliot solid

pi peridinyl } g9 ng%) 2-di hydro 4H- pyrrol o[ 3, 2, 1-41qui nol i n- 4- one

Hydr ochl ori d 4 / The title conpound was synt hesised from
t he di hydroc m

1. pi per] di nyl 10 walrz,s &ﬁ BYr2 81323 (. m). LGOI ikise my
0.163 nmol ) 2a%d2.8 euamaﬁ@mmcﬁmmw@mfmwm G bekakdéRyde (24

ng, 0.148 m(oH)dc{)f@so €118 i), [6eadi (31, 8)p2.0V0R00H 0% 8o A, HER aiie, &), ¢ )P (1, t he
general nethqggg 3”‘760%(151 ¢7§Q HI,)d to give the desired conpound (69 ng, 98%

yireld). M (ES r:ijhls m%ene(l was converte/g to tﬁ8ﬁyéroc91{8nde by dissolving in
dichloromethane/methanol and adding 1 equivalent of 1M HCl/diethyl ether then

gvaporating to dryness.

Example 40 1-({4-[(2,3-Dihydro[1,4]dioxino[2,3-c|pyridin-7-ylmethyl)amino]-1-
piperidinyl} methyl)-1,2-dihydro-4H-pyrrolo{3,2,1-ijlquinolin-4-one Hydrochloride

( /0’}

L

N
NH
N

0, M

T

The title compound was synthesised from the dihydrochloride salt of 1-[(4-amino-
1-piperidinyl)methyl)-1,2-dihydro-4H-pyrrolo[3,2,1-if]quinolin-4-one (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, see W02004058144, Example 2(c)) by the general method of
Example 39(), to give the desired compound (69 mg, 98% yield).

MS (ES+) m/z 433 (MHT, 100%), 284 (30%)
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-82 WD 2007/ 081597 PCT/ US2006/ 060023 SH (CDC13, 400MHz) 1.64-1.75 (2H, m,
2.02-2.18 (3H, ), 2.56 (1H, dd), 2.73 (1H, dd), 2.78-2.84 (1H m,
2.96-3.11 (4H, m), 3.85-3.95 (1H, n), 4.02 (2H s), 4.25-4.35 (4H m,

4.47-4.53 (1%]]%??%?5988 (1H, d), 6.94 (1H, s), 7.16 (114, 8@%/3?’[7“8%&‘_‘“?2344

(211, m, 7 ), 8.10 (1H, s) This material was c 10"t he
hydrochl oride salt by dissolving in dichloronethane/ nethanol and adding 1
equi val ent of 1M HC /diethyl ether then evaporating to dryness. Exanple 41

e A R
| PETT Y2 i)Y 78-2:84 ¢, oy, 21f8-3° 853, A 480835
SR ey e AN R SR R

1- pi peri di nyl &&{kId),-81101H &y dr o- 4H pyrrol o[ 3, 2, 1-y] qui nol i n- 4-one and
[ 1, 3] oxat hi ol o[ 5, 4Fki$ pytetial vi-oneatclal the hydtocklitide salt by disksising in See

W2004058144, dicﬁ&%%'tlﬁn@@eﬂﬁﬁ&%hﬁia&ﬂn%? e%’i@al&lﬁ@?[lﬁ' HORBAd QherBaMl e 39()),
(M, 100%, 284 (4099 SH { CDCL3, 400MHz)

in 76%vyi el d. I\/BI(d!ESt%M{ﬂz 435

1.64-1.73 (2HYREGGTTEs (2H nm), 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 n), 4.00 (2H, s), 4.29
(1H, dd), 4.52 (1H, dd), 5.76 (2H, s), 6.69 (1H, d), 7.16 (1H t), 7.29 (1H
s), 7.41-7. 43Eximple 47) 1-&2-[([1,3@@khthdﬂo[5,&-@9yréciihl,6-ﬁhlemylﬁn{iﬁ6]et-i al was

converted to . : [ adichik or tlgﬁﬂ .hanol
and addi ng | E{lvg&gﬁ% *’gal@/&lﬂlﬁﬁtﬁh@ﬁ%? y;'ﬂ'!'e}ﬁgllngeg%gr tlﬁéglmt?’g&@
dryness. Exanple 42 1-[(4-{[(7-Chloro-3-o0x0-3,4-diQydyo-2H pyrido[ 3, 2- b]
[ 1, 4] oxazi n- 6- /
yl) met hyl ] am no} - 1- pi peri di nyl ) met hyl ] -1, 2-di 4H pyrrol o[ 3, 2, 1-i,

| qui nol i n-4- one Hydrochloride -83 WO 2007/ 98597 PCTI US2006/ 060023 /0/ N
\' /) ~NHO N N

o} N.

W

The title compound was synthesised from the dihydrochloride salt of 1-[(4-amino-
1-piperidinyl)methyt]-1,2-dihydro-4 H-pyrrolof3,2,1-i]quinolin-4-one and
[1,3]oxathiolo[5,4-c]pyridine-6-carbaldehyde (for a synthesis, see W02004058144,
Example 61) according to the general method of Example 39(3), in 76% yield.

MS (ES+) m/z 435 (MHT, 100%), 284 (40%)

8H (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, s), 4.29
(1, dd), 4.52 (1H, dd), 5.76 (2H, s), 6.69 (1H, d), 7.16 (1H, 1), 7.29 (1H, s), 7.41-7.43
(2H, m}, 7.71 (1H, d), 8.00 (1H, s)

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

Example 42 1-[(4-{[(7-Chloro-3-0x0-3,4-dihydro-2 H-pyrido[3,2-b][1,4]oxazin-6-
yl)methyl]amino}-1-piperidiny)methyl]-1,2-dihydro-4 H-pyrrole[3,2,1-ij]quinolin-4-
one Hydrochloride
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i FENENRRSEEIN S

O N7 The title corrpound was synt he5| sed fromthe di hydrochl ori de salt
of 1-[(4-am no-

1- pi peridinyl)nmethyl]-1, 2-di hydro-4H pyrrol o[ 3, 2, 1-j] qui nol i n-4-one and
7-chl oro- 3- oxo- 3, 4-di hydro- 2H pyri do[ 3, 2- b] [ 1, 4] oxazi ne- 6- car boxal dehyde
(for a synt Q260708587 W)2003064421, Exanple 15(c)) by t RCEfé5280646002kt hod of
Exanple 39(j), in 96%yield. M (ES+) mz 479 (M#, 100% SH (CDC13,
400MHz) 1.88-2.27 (511, m, 2.57 (1H, dd), 2.78 (1H, dd), 3.01-3.14 (4H,

m, 3.85-3.92 (1H, n), 4.19 (2H, s), 4.30 (IH, dd), #.51 (1H, dd), 4.59 (2H,
s), 6.67 (1H, d), 7.16 (1H t), 7.24 (1H s), 7. 40 7 43 (211, m, 7.71 (1H,
d) This material was converted to the hydrochi ori' y dissolving in

di chl or onet hane/ net hanol and addi ng 1 equi val enpf=i M HCUdi et hyl et her
then evaporating to dryness. Exanple 43 N
1- ({4-[(3, 4-D hydro-2H pyrano[ 2, 3-cl pyrigr- &gyl fret hyl ) am nol -1 -

pi per | di nyl }met hyl ) -1, 2-di hydr o- 4H—pyr | 0/[3,27"1-i U quinolin-4-one
Hydrochloride O N /~-NH O N\/

eu)é

1- pi peridinyl)nethyl]-1,2-di hy yrrolo[3 2, 1 i j]quinolin-4-one and
3, 4-di hydro- 2Fprrano[2 3-c] pyrid 6- carbaldehyde (for a synthesis, see

W2004058144, Exa gﬁﬂi@ V%?g)g{ % "i% ? J) f'l %1 |l e
39 10 % %‘%’*@j iy }é‘ gﬁ@ [E %ﬁg‘?

1, 3(315)1 ;32 (2 (dallyfm' /§H n-4 ﬂe/%“ 0‘8)3' 2. 80
(2H, t), 2. 94>xg 145 dihgguo-2-pyrislofy 2[4 4 lqxeaine- 6rgarboaaldehy4le $for ¢ syathass, sed. 46 ( 1H,
dd), 6.67 ( WD20)306F4216ELdhple t15(p))7oy312e gehktal mpthod oft Exatnpld 39@kin 9% yicld72 (| H,

d), 8.06 (1HMS)ES Mggﬁgng#% converted to the hydrochl oride by

di s oI ving i Cﬁ%m‘ﬁ r%f.)r(;kg | gfjdd (AHVI
Hod et by Sﬁ%p evazéf{,ﬁt F‘§3§ G 450 H@?@(ﬁ& 36%67 (1H,
1- 1(3-{[ ( 2, 3-dbi hifdfi &, 11), APH(OLishI4D-BAT 25y m)d7 AL Y1 Hldyet hyl ) ani no]

met hyl '} - 1- pyrrol i dihisyhatemd] kak boBreftbdinorite Bydodhidiiddbg-dsblving in
pyrrol o[ 3, 2, kuduidraMbtd/ Methal Sndhdinel PERiRIESr M HE diethyl ether then

evaporating to dryness.

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

Y

The title compound was synthesised from the dihydrochloride salt of 1-[(4-amino-
1-piperidinyl)methyl}-1,2-dihydro-4H-pyrrolo[3,2,1-if]quinolin-4-one and 3,4-dihydro-
2H-pyrano[2,3-c]pyridine-6-carbaldehyde (for a synthesis, see W02004058144, Example
126(e)) according to the general method of Example 39(¢), in 100% yield.

MS (ES+) m/z 431 (MHT, 100%)

SH (CDCls, 400MHz) 1.85-1.88 (2H, m), 1.90-2.21 (4H, m), 2.55 (1H, dd), 2.72 (1H, d),
2.80 (2H, t), 2.94-3.15 (5H, m), 3.84-3.87 (1H, m), 4.02-4.29 (5H, m), 4.46 (1H, dd),
6.67 (1H, d), 7.16 (1H, t), 7.32 (1H, s), 7.41-7.44 (2H, m), 7.72 (1H, d), 8.06 (1H, s)

This material was converted to the hydrochloride by dissolving in
dichloromethane/methanol and adding 1 equivalent of 1M HCl/diethy! ether then
evaporating to dryness.
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ONVHN d F This was prepared from 1-{[3-(am nonet hyl)-1-pyr
olidinyl]nmethyl}-9-fluoro- 1,2-dihydro-4H pyrrolo[3,2,1-ij]quinolin-4-one
and 2, 3-di hydro[ 1, 4] di oxi no[ 2, 3- c] pyridi ne-7-carbal dehyde (for a synthesis,
see V?200308§98§mﬁ%gﬁp}e 20(e)) by the general nethod Ofp%ﬁﬁﬂﬂﬁﬁméﬁzs
Exanpl e 45

1-({4-[(6, 7-D hydro[ 1, 4] oxat hi i no[ 2, 3-c] pyri dazi n- 3-yl net hyl ) am no] - 1-

pi peridinyl} methyl)-9-fluoro-I-hydroxy-1, 2-di hydro-4H pyrrolo [3,2,1-ij]
qgui nol I n-4- one Enantioner E2 Di hydrochloride HO ONHI S\ \ NN Jl This
was prepared from 1- [(4 am no-| - pi peri di nyl)methyl]-9-fluoro-I-hydroxy-

di hyarof 1. 4] oLARRPICH ?@zﬂﬁbﬁlﬂvﬁzpﬁe@ow@% ABRDUEE, (he goneral met hod

of Exanpl e 29Imethghaminohgethyl}-1-pyrrolidinyl)methyl]-9-fluoro- 12-d1hydro H-
9- Fl uor o- | - { [ pytrold[32axiflqBinélinidnomerDihpdtopldoride[ 3, 2- b1[ 1, 4] t hi azi n- 6-

yl )met hyl | am no} net hyl) - 1- pyrroI|d| nyI
met hyl } - 1, 2- di hydr o- 4H pyrrol o[-3 i1 U|n i n- -o e Dljhydrochl oride H |
NN cr H\ /OJ/ NJY ON.S } B reparedN

1-{[ 3- (ani nomet hy! ) - 1- pyr r SRydihy RLhY! }-9- 11 vor o-

1, 2-di hydro-4H pyrrol o[ 3, 2, 144 I|n 4- one and

3- 0x0- 3, 4-di hydro- 2H pyri do[ 3,72- DBY] 1, 4] t hi azi ne- 6- car bal dehyde (for a
synt hesi s, see V‘DZWB@@&&;{%A& BEoanpl{B-(Eihometyy)- 1-perrelativei mhetind }-Bdthoad-
Exanpl e 34. - §3 WQy#OQA M8ked 720G hﬁ@ﬁ&ﬁ%@@@@@&d ha d%c?xmo{z 3.

e ol b R e s
qui nol i ne- 9- c&Pll!f‘éﬂln@qﬂi‘qdé’ Eﬁ‘a‘ﬁ@i orrer EI) hydr ochl ori de N rN ~f NON O N\
| N (a) Methyl 2-[7-Dbrono- 2 (et hyl oxy)-8-quinolinyl]-3-[4-({[(1, 1-

Example 45 1-({4-[(6,7-Dihydro[1,4]oxathiino[2,3-c]pyridazin-3-ylmethyl)amino]-1-
piperidinyl} methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4 H-pyrrole|3,2,1-/j]quinolin-4-
one Enantiomer E2 Dihydrochloride

HO

U

0 N s

N =

F Hm j
. N 0

This was prepared from 1-[(4-amino-1-piperidinylymethyl]-9-fluoro-1-hydroxy-
1,2-dihydro-4H-pyrrolo[3,2,1-if]quinolin-4-one enantiomer E2 and 6,7-
dihydro[1,4]oxathiino{2,3-c]pyridazine-3-carbaldehyde by the general method of
Example 29.

Example 46 9-Fluoro-1-{[3-({[(3-0x0-3,4-dihydro-2H-pyride[3,2-b][1,4]thiazin-6-
yl)methyl]amino}methyl)-1-pyrrolidinyl) methyl}-1,2-dihydro-4 H-pyrrele[3,2,1-
i/lquinolin-4-one Dihydrochloride

H
N. _N._ _.O
N N
Oy
Oa_ N /s
F
™

This was prepared from 1-{[3-(aminomethyl)-1-pyrrolidinylJmethyl}-9-fluoro-
1,2-dihydro-4H-pyrrolo[3,2,1-if]quinolin-4-one and 3-oxo-3,4-dihydro-2 H-pyrido[3,2-
b][1,4]thiazine-6-carbaldehyde (for a synthesis, see W02004058144A2 Example 7(d))
by the general method of Example 34.
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di et hyl et hyl ) oxy] car bonyl } am no) - | - pi peri di nyl ] propanoate A sol ution of
met hyl 2-[ 7- br onp- 2- (net hyl oxy) - 8- qui nol i nyl ] - 2- propenoate (12.4g, 38.5

mol ), 1, 1-di net hyl et hyl 4-piperidinyl carbamate (8.5g, 42.3 mmol) and

1,1, 3,3, tetwymbgigyani dine (10 drops) in dry DVF (120 ghpédgesheaied at
70C for 3 days. Mirre 1, 1-dinethylethyl 4-piperidinylcarbamate (1.5g) was
added and the m xture heated at 100C for a further day. The m xture was
evapor ated and the resi due chromat ographed on silica eluting with 2%

met hanol in dichloronethane affording a pale yellow solid (17.1g, 85%. M5
(+ve ion electrospray) mz 523 (M+). (b) 1, 1-D nethyl et hyl

1-{2-[7-b -2 ~oud ngl i -
ooy RN G U e D A S amo

2-[ 7- br onp- 2-RIRE yﬁw}h -4rQE %y 12]-%9)7 l:osﬁillf-yy{l{oﬂt{[i,},]}_—y]qumohne—9-carbomtr11e

di met hyl et hy| (EmaptiemenBh)kydnthodidd - pi peri di nyl | propanoate (17g, 32.5 mmol)
in THE (300 nL) at -78 C under argon was treated vm'th@?Iution of lithium

al um nium hydride in THE (IM 39 ni, ). actipn was stirred at
-78 Cfor 1 hour then allowed Cto iN at mt krpe,r,t e for 2 hours.
Water (18 nlL) was added fol | owed1y aq s sodi U-Rydr oxi de sol ution (2M

40 nL) and nore water (20ppl) N Filitration and evaporation afforded a solid.
Thi s was chromat ographed elNyti ng R-0- 20% et hanol i n dichl oronet hane
affording a yellow solid (9.{9, M5 (+ve ion electrospray) niz 495
(MH). (c) 1,1-Dinethylethyl

(1-[ (9- br omo- mé&ﬂ 227 B NED Yoty R Y- Qlo@inBling L3 14-L g pol i n-1 -
g L+

) : .
yl)met hyl ] - 4-&1@ }%&a SRR n(a_f_\g -@11@&1%}0}%10 1- di met hyl et hyl
R

1-{2=[7-b - -
(1-{2-[ 7-bronD HnRspmoe sy loxy rayinolingd 2HepRegartB honi ¢

&”%)E%%n
hydr xy |}-4-
a%h;r/d)r(%lgtraopzlél(}udg, :'255 rmwsil), 14 rdimeihiylethyl dppycsitiny|carbamete((9.5g, 423 mawlyamd| ) i n
chl or of or m ( 260,3(8, Jetra@thylpRatiede 810 &Bpid ey DMBY DI @IpREShdited)at fHC f&r hour
then heated tg&aiihidq { BimelhyPetBAU SiperidhRfeamant WS Y@ %ﬁ&&férﬁ%ré he
resi due chro qr nger?u irl11 ‘?ﬁho 17 rreﬁghs\ﬁ in tﬁ ..acetate
Bfording o v Lo G oy g 52%_@. <TI0 POR Y BetFisH006) 060023
MB (+ve ion efeematgsisphadonsilicaghing with)2% meshapolin dichleraryqteangpffording a pale
{1-[ (9- cyan- 4yaloe-sblid {th.hy 86%).4H pyrrol o[ 3,2, 1-ij]quinolin-|I -

yl) met hyl ] - 4- pisnesé n¥dctrbspedy) Repsr eMam xt ure of 1, 1 -dinet hyl et hyl
{1-](9- brono- 4-oxo-1, 2-di hydro-4H

4
rrolo[ 3,2, 1:1] j nolin-1-yl hyl 1-4-pi peridjin arbamate (4.7 10. 2
ol )+ coppel 1y Biethugn gl g T el AR B bt G R TS R e ai
135 C for 2 hpiperdinylpadamaset ure was evaporated to dryness and the residue
partitioned betweeA sslatiou af wethylly[felrumodfimsthydoaNd-giadtingl] Et{iEhd- The
aqueous phasegpas aﬁﬁjb%]c%hﬁﬁ%ﬁﬂom.Egaeﬁé&mgr@f)m*em 38BGnh 58 iCoPI ned
organic extr a&ba r)'a?%Saeqm graegé)c{na\}vgsqre e‘d%&qgh'a soi]uet‘ion of lithtum aluminium hydride
7 in THF (1M, 39 mL, 39 mmof). The reaction was stirred at -78 °C for 1 hour then allowed
C to stir at room temperature for 2 hours. Water (18 mL) was added followed by aqueous
) sodium hydroxide solution (2M, 40 mL) and more water (20 mL). Filtration and
gvaporation afforded a solid. This was chromatographed eluting with 0-20% methanol in
dichloromethane affording a yellow solid (9.9g, 61%).
MS (+ve ion electrospray) m/z 495 (MH+).

(c) 1,1-Dimethylethyl {1-[(9-bromo-4-0x0-1,2-dihydro-4H-pyrrolo|3,2,1-ij]quinolin-1-
yDmethyl]-4-piperidinyl} carbamate

A solution of 1,1-dimethylethyl (1-{2-[7-bromo-2-(methyloxy)-8-quinolinyi]-3-
hydroxypropyl}-4-piperidinyl)carbamate (9.9g, 20 mmol), methanesulphonic anhydride
(4.2g, 24 mmol) and diisopropylethylamine (7.7 mL, 44 mmol) in chloroform (260 mL)
was heated at 60 °C (oil bath temperature) for 1 hour, then heated to reflux for 1.5 hours.
The mixture was evaporated and the residue chromatographed eluting with 0-30%
methanol in ethyl acetate affording a white solid (4.7g, 51%).
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aqueous phase was further extracted twice with ethyl acetate and these
extracts were conbined, dried and evaporated (0.5g). The residues (3.7g in
total) were conmbi ned and chronmatographed eluting with 0-15% net hanol in

et hyl acet at ) a white solid (2.79, 65%. M5 (+vg.d

el ectrospr ay)eW% fz)&;fz?gjgsﬁi(ﬂw) (e) FetriShoosiocons

1-[ (4- Ami no- | - pi peri di nyl) net hyI]-4-oxo-1, 2-di hydro-4H-pyrrol o[ 3,2,1-ij]quin
oline- 9-carbonitrile A solution of 1,1-dinethylethyl

{ 1- [ (9- cyano- 49 xeveliorelditingpbagy dhiF-46RY ROl 3, 2,
1-ij]quinolin-21-yl)nmethyl]-4-piperidinyl car bamat e (2.65g, 6.5 mmol) in

mxture was AapbRiEn i HEOE Sk o P bl 20 T ol 1211‘1 oroform

then tritur at ed)meliviii-pippddinyly eareanate nes) . The resulting solid was
redi ssol ved in di ci mixturebhidiehmethhathgl {1-[(8bromho-42R0+12-diapdlotdtbat ed with

MP- carbonat e nesbibi{.3)1m@lindin-Lnhensha- ﬁéncﬁﬁﬁmaﬁ)ama?e%@n 660 IHRkoY), The
), Q |
gsg;)grg?forneg?\éﬁ,gﬂayc A L&t@&%g@ 0P o) &@a B, R ano

ve 1 on
el ect rospr ay) imgg por ess an e res1due pa 1t1 en saturated

1- ({4-[ (6, 7- Didgyehus Pmmpm a@dd ozoxaetquy'fhwcws@hgﬂemﬁwbeanxmpdwth
pi peri di nyl } neiiéWdrpméthencoandl tie cbnbiebd@rddnicyiracts dficd ahdleviypdrapad (B02d)Ehed- car bon
itrile (Enanty 9&5&5 phst wWay Air@ehL.ft €& tv@icé%litH%i f‘ac‘é{ate and these extracts were

1 Gramno-| BBt %d*wﬁf%t??‘tfarﬁ%‘fz%&‘tﬂéfﬁh% & %‘?’r@d’% iy tatigfang,
c] pyri dazi ne- FhEcRpaRar gluting weh Oghd % meldpral instBrecrasalivatinga whitg solidi / | m)
was treated V2h, @&@; um tri acet oxybor ohydride (400 ng). Mre

6, 7- di hydr o[ 1, M} ¢+-exbmelkdrodpra¢] By 409aEiH¥g: 3- car bal dehyde (100 ng) and nore
sodi um tri acet oxybor ohydride (200 ng) were added portionw se over 6 hour s.

The m xture { ed ) S,. di bi I ution.
A'solid vas .“’2@%(23’“5% e O iR R R s A ohiatind it | ng
Wi th 0- 40% nethemAnitrile di chl or omet hane af f or di ng a white solid (110 ng). 6H
(CDC13, 250MHz) 1. 38sclut@ of 2H- dmx)athytbﬂﬁ&{z—[(@&y@xm-ﬁ—om) -1,22dik@dr8-4P2 (1H, dt),

2.22- 2.35 (i Hyr@lo[322-i aompl.%; ‘%&Eﬂ{ame(mg?e SAmwlyia (2H,
sjdugy 1EI"f’[Ff‘s

m, 4.00 (2H, cﬁérgloro gi% xgpgs h ﬁn{}&x? m,

4.35-4.40 (2H
(1H, d), 7(55 Wapiqvangya edzanﬁé P§@B"é &P@ao @ fatedy e
chiral hplc irivigh ethes (thigs t@mhtThe reshking golid werredissplveddn dxgh T fmagthearl AD- H

col umm, el ut i G0 il IROGHE. PO Gredted GHiBCHP-ChiBGIHtd Sainn® pyrhal wif nabonkEeper gramme,
faster-runni ngnehhRNEThd [G68 Wad Adnedlclby Ht¥RSion GRRURE WA dichlbMdethiazhd £hd

conpound by trahED e Mdioh Stk k& troRlea DYREQEMOELS acTd afTording a
solid (50 g MS (ﬁgeqon f%ctrospray) m/z 309 (MH+).

(f) 1-({4-[(6,7-Dihydro[1,4}dioxino[2,3-¢c]pyridazin-3-ylmethyl)amino}-1-
piperidinyl }methyl)-4-0x0-1,2-dibydro-4H-pyrrolo{3,2,1-ij]quincline-9-carbonitrile
(Enantiomer E1) hydrochloride

A solution of 1-[(4-amino-1-piperidinyl)methyl]-4-oxo-1,2-dihydro-4H-
pyrrolo[3,2,1-ij]quinoline-9-carbonitrile (200 mg) and 6,7-dihydro[1,4]dioxino[2,3-
c]pyridazine-3-carbaldehyde (100 mg) in dichloromethane/methanol (4 mL/1mL) was
treated with sodium triacetoxyborohydride (400 mg). More 6,7-dihydro[1,4]dioxino{2,3-
c|pyridazine-3-carbaldehyde (100 mg) and more sodium triacetoxyborohydride (200 mg)
were added portionwise over 6 hours. The mixture was treated with saturated aqueous
sodium bicarbonate solution. A solid was isolated by filtration which was then
chromatographed eluting with 0-40% methanol in dichloromethane affording a white
solid (110 mg).
SH (CDCls, 250MHz) 1.38-1.50 (2ZH, m), 1.85-2.00 (ZH, m), 2.10-2.22 (1H, dt), 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),

-87-



M5 (+ve ion electrospray) nlz 459 (M+). Exanple 48

1-({4-[(6, 7- D hydro[ 1, 4] di oxi no[ 2, 3-c] pyri dazi n- 3-yl net hyl ) am no] - 1-

pi peri di nyl } met hyl) - 4-oxo-1, 2-di hydro-4Hpyrrol o[ 3,2, 1-ij]

qui nol i ne- Owapddafits7i | € (Enantionmer E2) hydrochl oride @crhidisbobts O N N

The free base of the title conmpound was prepared by preparative chiral hplc
of the racemc material (slower-running enantioner, see Exanple 47). This

material was converted to the title conmpound with | equival ent of

hydr ochl ori c4.6¢4d841 HomliddH-h4d (IH, an), 4.85-4169)(4HAR% 8. @H, )57 08\(H1,isr7.38

el ectrospr ay%lHﬂd; 743 10Ny 78 Al e 49

1- (RIS) - [ (4-{[ (35ppigwd F!Jd e ﬁ?h?ié R e on}’esnﬁgg%&l
am no}- 1- plpﬁﬁldlny - % rroo

i j }qui nol i n-4=dEER Met hyl

3- (1, 4- di oxaCH3eMdsH3 H[Iaomc}nyéaémae h)efaz&tqrfremg)mq qmmuem@rdd@ BID &%) - 8-
qui nol i nyl ] peomyenakibéheititia cobmpoandby trmtﬂnyﬂt with 1 equivalent of hydrochloric acid
2-[7-fluoro- gff&aﬁ RbRX rﬁg)qwggqjé@yl] -propenoate (10.55 g, 40 mmol),

1, 4- di oxa- 8- [ 44 not) and 1,1, 3, 3-
tetrarret hyl gg{asfﬁgl r?gl ?? n@%zﬁgg ﬁg{f‘g’% formam de (200 nlL) was heated under

reflux overnight. The solvent was evaporated and the residue was di ssol ved
in ethyl acetate and water. The aqueous phase was extracted again with

et hyl acet at Emﬂﬁleuh;ew{aigmvmlhymu Hasoxint}2, YRR QiR G01- S ket RETArhind 0.6/ 060023
et hanol 1 di gﬁ}# E?%g%g?ghp?ﬁﬂﬁ?% BroB PR Shbhibiud %
ock

el ectrospray
3- (}4- D oxa- 8-azaspiro[ 4. 5] dec-8-yl)-
olinyl]- 1-propanol To a solution of
3-(1, 4-di oxa- 8-azaspi ro[ 4. 5] dec- 8;

B: - (et hyl oxy)-8-quin

2- (et hyl oxy) - 8- qui nol i nyl ] prlopanpat e : ol ) i n anhydrous THE
(130 nmL) at -70C was adélrg se a solution of lithium alum nium hydride
(2Min THE, 14 nlL). The mixt urlg s ptirred for 5h while allowing to warm

to -10C. Water (5.5 nl) sw.ade
(2M 6.5 nL), ether (87 nmL) and
The free base of the title compound was prepared by preparative chiral hplc of the

racemic material {slower-running enantiomer, see Example 47). This material was
converted to the title compound with 1 equivalent of hydrochloric acid affording a solid
(54 mg), >98% e.e.

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

iously, followed by sodi um hydroxi de

Example 49 1-(R/S)-[(4-{[(35)-2,3-Dihydro[1,4]dioxino[2,3-h]pyridin-3-
ylmethyljamino}-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-d H-pyrrolo[3,2,1-
(- ijlquinolin-4-one Dihydrochloride

6‘59” .

(2) Methy! 3-(1,4-dioxa-8-azaspiro[4.5]dec-8-y1)-2-(R/S)-[7-fluoro-2-(methyloxy)-8-
quinolinyllpropanoate

A mixture of methyl 2-[7-fluoro-2- (methyloxy)—8-qu1nohnyl] -2-propenoate
(10.55 g, 40 mmol), 1,4-dioxa-8-azaspiro[4.5]decane (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 evaporated and the residue was dissolved in ethyl acetate and
water. The aqueous phase was extracted again with ethyl acetate and the organic fractions
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sodi um sul phate. After stirring at roomtenperature, the m xture was
filtered through kieselguhr, washed through with ethyl acetate, and the
filtrate was evaporated to give the crude alcohol (11.25 g). MsS (+ve ion
el ectrospray) M) . (c)

1-(R'S)-(1, 4D Hgﬁ"é’fb l-sgéaspl ro[ 4. 5] dec- 8-yl met hyl ) - 9- f | uor & T 2YRRSWFD- 4
pyrrolo[3,2,1-j]quinolin-4-one A crude sanpl e of

3-(1, 4-di oxa-8-azaspiro[ 4.5]dec-8-yl)-2-(R'S)-[7-fl uoro- 2-

(et hyl oxy) - 8~etdé Mveddi M le}a rdiétpmfbiﬁat& éph%@n%ihcwaeﬁutﬁighhﬂﬁ@ilmt h

e ot B SRR AR St e
m xture was d[e\)x?rl ﬁ)smpzst@a i car bonate t he aqueous phase was

extracted wi th dichl oronet hane and the organic fractions were dried and

evapor at ed t o (b) 3+ ,&Divxavihazmspirofd.§ Jdec? 8-yl 2-(RVS)-[ Ffleorb @A nedtleddyd- 8 puino)inpl]z 345
(MHt+) . (d)

Ol uor o-| - (RS T i el BERGY F-0 MST- Vs ho - LIVl B AR SRR 2. 1

| 4
DR S (1 4. o ety Sepinolpympergests (1 55 A7 mpme)) in asgyrous BHE(PAREL apt
pyrrol o 3, 2, 12 { 708G e kdded drapase(amofition of Biwmelhinitivm hydtdm@M BOHIALY and 5M
hydrochl ori ¢ agll)dThamknirewa) stves foe sl etlilovwingttwain 60D°CThHAatdr (X5 g was
g?;:';;\ : gdey(v't t ng{aﬁfag%érareaemé RIRhEd B E’o«ﬁa&ﬁhﬁ&tyﬁﬁe AV sihﬁhlé%ﬁée Jmsnd The
ol Sting i th- odBbu Rk A g‘Fﬂ% Xrﬂ%ﬁﬁ ﬁlgﬁ%mﬁghgvemg%%s t%fs ol g,
67% . MS (+ve lqlqgﬁlgehrewhs@ Hrangh by pogtaipiap )‘-ratFWqu@Vwms fQcgive the
9- Fl uor o- | - ( RlcB)de[alcohal{dl.25 g).per i d| nyI )net hyl ] - 2 di hydr o-4H pyrrol o 3, 2, 1- )

Y] qui nol i n- 4- ong (4R idP8ectkbsprRy YD) 3773NMH+).
[ (3S)-2, 3-di hydro[l 4] di oxi no[ 2, 3-b] pyri din-3- ylmethyl]amne (for a

preparation s Al, r ed in dry
di chl or onet ha?@ laﬁchg}r@r‘ﬁg) a‘%&ﬁ%mi‘géﬁ &y{metgﬁ&%}%xg qetéydi H (10

drops) and 3AnyePletLL.Arileuieelesd-gre r oom t enperature for |h. Sodi um -89 WO 20
0 7/ 08159 7 PCT/ US2086dGa(XS0f 3-{liddiorn s ybmapinb(ydidedes-{1D-2QBA): [ 74ud-2v nol )
was added and (i@ mng)tstrqﬁmmﬁyl]swwp@ﬁbl (OV2S B vdtstirrB8 WRR WetifaRed uighigi car bonat e
vas added to bﬁ ‘%% % Eilﬁdmels ro &aﬂ%&@géﬂ RS RYSALS) Aage vas
extracted with fo 4 ractions were
dried and evagdtosted axs | |h8£mx@w‘eu‘f’?sn Wm@aQWB%

met hanol | di chIngﬂleéIlmbﬁéla@aﬁlé ﬁﬂ‘lﬁ@% Plé'ée wasextiepted wathdichlasonethpsuml the. 12 g) .
6H (CDCl 3, 25(br@dﬂﬂ:)fra]ctléﬁb Wéikldriag andlev@forgtado gﬁ'e a Bro®@ splid(7.710 g). 2. 23 (1H, t)

2.50 (2H ,Mg(ﬂ\%lmsieams%ramm EMH’Jﬂ 197 (2H, m), 3.00 (I1H m, 4.02
(IH, n), 4.05 (1M, dd H™d 45(3H n, 6.62 (IH, d), 6.87
39 (IH dd) ,

2H, , 7.20 (IH. dd 7.82 (1H, dd
( m (51) 9-F luoro) i- (R/S) [(4-0x0- -plpendmyl)methyl] 1 2 dﬂ)lydl' -4H-pyg'rolo[3 2, 12

if]quinolin-4-one
1-(R/8)-(1,4-Dioxa-8-azaspiro[4.5]dec-8-ylmethyl)-9-fluoro-1,2-dihydro-4H-
pyrrolo[3,2,1-if]quinolin-4-one (7.70 g , 22 mmol) in acetone (600 mL) and 5SM
hydrochloric acid (300 mL) was heated overnight at 60°C. The mixture was basified with
sodium bicarbonate and extracted with dichloromethane. The organic extracts were dried
and evaporated. Chromatography on silica, eluting with 0-10%
methanol/dichloromethane, gave a yellow solid (4.44g, 67%).
MS (+ve ion electrospray) m/z 301 (MH-+).

(e) Title compound

9-Fluoro-1-(R/S)-[(4-oxo-1-piperidinyl)methyi]-1,2-dihydro-4H-pyrrolo[3,2,1-
iffquinolin-4-one (0.10g, 0.33 mmol) and [(3§)-2,3-dihydro[1,4]dioxino[2,3-b]pyridin-3-
ylmethyl]amine (for a preparation see EP0559285A1, Ex.5) (0.055g, 0.33 mmol) were
stirred in dry dichloromethane and methanol (5 mL each) with glacial acetic acid (10
drops) and 3A molecular sieves at room temperature for 1h. Sodium
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M5 (+ve ion electrospray) mz 451 (M#). The free base was treated with

hydr ogen chloride in 1, 4-dioxane (0.4M 1.33 nlL), -evaporated and dried
under vacuumto give the dihydrochloride salt (0.12 g). Exanple 50

1- ({4-[ (6, 7- Wohgegeissit pyr ano[ 2, 3- c] pyri dazi n- 3-yl met hyl ) ag/08donckesoo2s

pi peridinyl} methyl)-4-oxo-1, 2-di hydro-4H pyrrolo [3,2,1-i]]

qui nol i ne-9-carbonitrile Enantl oner El Di hydrochl ori de / \HN-NNO (a)

1-[ (4- Ami no- | - pi peri di nyl ) met hyl ] - 4- oxo- 1, 2-di hydro-4Hpyrroto[3,2,1-ij]quin
ol i ne- 9- car Bedetaxyberohyivilet(.8tds; 4.33 remel) aradsierond the mixfure was stirred

1- [ (4- ami no- |ovpinigit Aqueyhs seaivny biarBexowds aided tytakity did thy phabofvee?2, 1-

i j]quinoline- s%paﬁ@t@@ol"ﬂeta héo%s Baséwas \éﬁﬁacﬁeﬁ%ﬂﬁfo@ﬁn@%aﬁ&ycﬁ&horﬁﬁéﬁﬂﬁééi’ﬁrtl‘i’e()hy on

a Sum Chiral
acetonitrile: %g%nﬁﬁgﬁtlogsgégodﬁ?ﬂ%‘# %‘%porélieg el?fo °§Ff‘8h¥ P filiea glufing sdth §r S o804
ee, then Enamomgthapsl/ thanpeegye the frag)basg qijt anhs )t i on of

1-[ (4-am no- Iﬁfb((ﬁE(Eis,cHﬁﬂ)MHmal (24, )okB6 QZPB-tm), W(&H;lﬂgz 23 (14, t), 2.50 (2H,

pyrrol o[ 3, 2, ImyYbag DHJ ﬂnm@& (QHr BON2. b7 (1re,m)ERB0 (1 191RY, 4D2((#9, ﬂﬁgmﬁ 18, anpl )

and 6, 7- di hy, il Y, 0.167
ol ) i n Neo-;ii‘fg?ﬁ)c*”@?% %]6?%%525'92@&*@12323?@ 848 %‘*E%D 65C
under Ar for '131 d;?mg and sodi um triacet oxyborohydride (55ng; 0.26
nmmol ) was adc?é@(’hmoﬂﬁbcﬁv%ﬁbéﬂzm&%ﬁiﬂred at rt overnight. The reaction
was then filtered Therfodhsdwassadatpd with hyasdgem chlotider iaUghdiokare (0:4M, MSSHILCM
The sol vents Wgp@aRY arRPiddRthdencheling td Sisé theQiArdchiorian e (obgtigyeen sat ur at ed
aqueous NaHCO3 and 20% MeOH in DCM The aqueous was extract ed twi ce nore
with 20% MeOH in DCM and then the conbi ned organics were dried and
evapperat ed. The resi due was subjected to col unmm chromat ography on silica gel
usi ng-a DCM Faorplafl kxtidd (08 DilyedyniS&-pyraao Rod-cipyrigadniddgdmefiylfaminoldlase  of
the title cogipetididyl} BRiyl)-$0%0-1,2-Ally Wo- PPy FOEI5 A -FGaindEde0aaphiiitie M5
(ES+) m z 457 Midtomer'H1 yﬁﬂ&ﬂw 6(CDC13) 1.38-1.52 (2H, m, 1.83-1.99
(2H, m, 201211“{2 2.21 (IH m, 2.22-2.32 (1H m, 2.50-2.61
(2H, m, 2.72-2.82 (lH n') 2. 85-/ 91 (2H, m, 2.96 (1H, n), 3.01-3.08 (1H,
s), 3.92-4.07 (3H, m, 4.24-4. 4.51- 1H m, 6.81 (1H, d,
J), 7.30 (1H, s), 7.50 (1H, d) \ N \73 K, d). This material
was converted to the di hydroch da by sgol vilngd i B DOM and  addi ng I M
HC | di et hyl ether then evapora{n to dryness. Exanple 51
1-({4-[ (6, 7-di hydr o- SH pyr ano[ 2} ] pyri dazi n- 3-yl net hyl ) am no] - 1-
pi peridi nyI} met hyl ) - 9-f uor o- | - hy8roxy- 1, 2-di hydro-4Hpyrrolo [3,2,1-iJ"]
qui nol i n- ofae 1 {Hdatminent pipetidiby irpchhplddaxot g2 dihydro-4H-pyrrolo[ 3,2 1-1J]qu1nolme-

9-carbonitrile, Enantiomers 1 and 2

Racemic 1-[(4-amino-1-pipendinyl)ymethyl]-4-ox0-1,2-dihydro-4H-pyrrolo(3,2,1-
1j]quinoline-9-carbonitrile (2.1g) was separated by chiral chromatography on a Sum
Chiralpak AD-H column eluting with 95:5:0.1 acetonitrile:methanol:isopropylamine

. affording Enantiomer E1 750 mg, >98% ee, then Enantiomer E2, 760 mg, 98% cc.

(b) Title compound

A solution of 1-{(4-amino-1-piperidinyl)methyl]-4-0x0-1,2-dihydro-4H-
pyrrolo[3,2,1-if]quinoline-9-carbonitrile, Enantiomer 1 (40 mg; 0.13 mmol) and 6,7-
dihydro-5H-pyrano[2,3-c]pyridazine-3-carbaldehyde (26.7mg, 0.167 mmol) in MeOH
(1ml), chloroform (1ml) with 3A sieves was heated at 65°C under Ar for 5h. It was
cooled and sodium triacetoxyborohydride (55mg; 0.26 mmol) was added and the mixture
was stirred at rt overnight. The reaction was then filtered through kieselguhr, washing
through with 1:1 MeOH/DCM. The solvents were evaporated and the residue 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 organics were
dried and evaporated. The residue was subjected to column chromatography on silica gel
using a DCM, MeOH and aqueous ammonia gradient to provide the free base of the title
compound (39mg, 66%).
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HN NON O N HO ONF A solution of

1-[ (4-am no- | -piperidinyl)nmethyl]-9-fluoro-I-hydroxy-1, 2-di hydro-

4H pyrrol o[ 3,2, 1- j]quinolin-4-one enantiomer El (40 ng; 0.13 mmol) and

6, 7- di hydro-_5H pyrano|[ 2, 3- c] pyri dazi ne- 3- car bal dehyde ( . nmol )
in McOH (I mS"?’Z"%g’ng orm(lm) with 3A sieves was heat g%’@%@%‘s@%er Ar
for 5h. It was cooled and sodiumtriacetoxyborohydride (55ng; 0.26 nmol)
was added and the m xture was stirred at rt overnight. The reaction was

thlenfitltereCc;\,;%%ﬂéglliyzlgr hr washing through with 1:1 M:O—I/DCI\/{ The
sol vents wer ar a
aqueous NaH c @@ﬁ wm%gg%@&?h%@d@&&ﬁ&dzﬁw )l’mre
with 20% MeOd-1in2 Bfith i 28 32H EH iz Wedl6 brabh ) cs 73088 (4R Y 2dacf 91
evapor at ed. TRH, mhﬂ%(éﬂm 35k} .08 (14l 53,3.9261. Wmiﬁl-hm)pﬁh% 87 fphyHpA.58id.61ca gel
;Jﬁl ntg ?l DCM (1 ¥Efe] 685(1 1an1 wsma(rmogl 250 (BidNY 40 QURIVI. TR(1H)€).f r ee ba)se of
etitle conpou

6(CDC13) 1. 41m§ ; % N%&gge i@%@%@ﬁﬁo ?‘%dﬂ%ﬁ
231241(||4d1[1?¥ ett'ez enrﬁvawza %¥3H, m 292305(2H m,
3.56 (1H, d), 01(2H, s) 4. 34- 4 .49 (4H, m, 663(11 1, d, J), 6.89-6.93
(1H, m, 7.28 (IH) 7.48- 7.51 (1H m, 7.69 (1H, d J). This material was
ﬁglnyglr te teﬂ Ito Eﬂ% e By dL@gileor dsigakys gl mo\[z B pyHidRAML R)EnetBpGH o LM
1 et IO b e rr ri—
yl) met hyl ] arﬂ“r"r T“?)‘i“ﬁ"e ot - 12d|hydro 4H—pyrro|o [3,2,1-U
qui nol i n-4- one Enanti oner EI D| hydrochh—m Ige 1 2007/ 081597
PCT/ US2006/ 060023 O N\ Na N N,N N S EA N, ution of
1-[ (4-am no-| - pi peri di nyI)rrethyI] 9-f 1 ulor o} | 5 dPhydro 4H
pyrrolo[3,2,1-ij]quinolin-4-one (enanti r El, 45 ng, 0.15 nmol) and
6- 0x0- 6, 7- di hydr o- 5H pyri dazi no[ 3, 4- b§[ 3, 4] t hi azi ne- 3- car boxal dehyde (for a
synt hesis see WO 2003087098, Exanpl 2(d)) (19 ng, 0.1 mmol) in
chl or of orml et hanol (3 nl3 m) for 6 hours then treated with
sodi um tri acet oxybor ohydri de. Afte urs the m xture was partitioned
bet ween wat er, sodi um carbonate andX et hanol in chloroform The aqueous
phase was extract edscutioardf N€(4-aminbrgipeidiiy RAhy1E o MRoRl 1-hidroxy-1,2-dihydro-

4H-pyrrolo[3,2,1-ij|quinolin-4-one enantiomer E1 (40 mg; 0.13 mmol) and 6,7-dihydro-

5H-pyrano[2,3-c]pyridazine-3-carbaldehyde (25.7mg, 0.157 mmol) in MeOH (1ml),

chloroform (1ml) with 3A sieves was heated at 65°C under Ar for 5h. It was cooled and

sodium triacetoxyborohydride (55mg; 0.26 mmol) was added and the mixture was stirred

at rt overnight. The reaction was then filtered through kieselguhr, washing through with

1:1 MeOH/DCM. The solvents were evaporated and the residue 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 organics were dried and

evaporated. The residue was subjected to column chromatography on silica gel using a

DCM, MeOH and aqueous ammonia gradient to provide the free base 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),

2.31-2.41 (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, ), 4.34-4.49 (4H, m), 6.63 (1H, d, J), 6.89-6.93 (1H, m ), 7.28 (1H), 7.48-

7.51 (1H, m), 7.69 (1H, d J).

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

4
d
|

Example 52 9-Fluoro-1-[(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-ij]quinolin-4-
one Enantiomer E1 Dihydrochloride
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chl orof orm then the conbi ned organic extracts were dried (sodi um sul phat e)
and evaporated. The resi due was chromat ographed on silica gel, eluting with
a 0-15% gradient of nethanol in dichtoronethane affording the free base of
the title conBound as a solid. SH (d-6 nethanol, 400 % 2.02-2.15 (2H,

nm, 2.55 (2HYORYVTASING (14, t), 2.85 (1H, t), 3.15 (2H, XGT/UR0EN6a2E5 (34
m, 3.70 (1H, m, 4.30 (2H, s), 4.60 (2H, s), 4.70 (2H, m, 7.20 (1H, d),
7.55 (1H, t), 7.65 (1H s), 8.10 (1H m, 8.45 (1H d). M5 (ES+) mz
481(M#H). This material was dissolved in nethanoUdi chl orongt hane and treated
with 4M hydrochloric acid in dioxan. oration affoN the title
conpound as a gelatinous white sqg |N(28 ng).
1- ({4-[(2, 3-di hydro[ 1, 4] di oxi{no
yl met hyl ) am nol - | - pi periginyhreth I) 1- ydroxy ANexpo- | S2-di hydr o- 4H

pyrrol o[ 3,2, 1-ijl qui noliney9-ca File Enantioners El and E2
Hydr ochl orlde N OH N-N\ " J

bt hyl
2-[ 7- brono- 2- (et hyl oxy) - 8- quf nolMnyl ] - 2- oxi ranecar boxyl ate A sol ution of

met hyl 2-[7-brono AZSC:(lﬁfBinhzfl1q¥¥)1mﬁtocﬂ4b1@ahd1ﬁlwrilctﬁylp9&h©ﬁ9B,Q&hhy(dﬂo 89, 15.2
mol) in DUV'p@ikQ%[STh)l &MP%‘EQ%& R{E'?‘E@ Ay (PP;%HE;@Z&H% -Aoldhr( 5. 240)

d h d
nota onl or 03@9@3& Syt 3 C3-pasENRlgs R or st seg WL o
further 1 equi®03P8IAPS,dxampleai12d)) Gﬁé%pﬂéﬁ%l)cmé’ fospigamethaaet (3 d/ et | ng
conti nued forwaﬂs%hhcilfos 6 hoatseheronehted@hth sedinen @iddeckybotohpdwdt. Aftestdianns

sul phite the%@@&mmws &&iﬁ@ﬂ@i&m&%ﬂ%ﬂ@é}aﬁaﬁw@a@om&%@n@ﬁ/ﬁﬂemﬁw1tnhe aquoues

phase further %Eb %h t\McEJ& 1 ﬂﬁé}%tﬂ 1% %%m\éﬂbl

2007/ 081597 ool ne XLr were dried
and fvapor at €t gl%?? g@ ‘@%’g%w rgamcef‘ltﬁagtSMEE 6%%[1 ‘ili’?é B silica
gel , “el uting wmsata &hywmé@rwlcbma@?gr@bﬁ@pn aibied mléluung vﬂékaa%Séfform ng a

pal e yel | ow @hdlﬁtbﬂnﬁgmmﬂéiﬁ@hchl\ﬁ)rﬁmh): affbzliB38e (‘r%-lbre)se of the titketchbound as
9- br ono- | - hydy @xy- 4- 0Xo- 2dihydro 4H pyrrolo[ 3,2, 1 ij]quinoline | -

car boxyl at e r ] 2-
oxi ranecar boxA(5 (gggg%ag?l ]&%{)nlg Qﬁnsmﬁ 2(%%) 3’3}]8 (hg’

equi val ent s) 13@5 G,§ 850 for
17 hours. I\/b7r%0‘llﬂ, H),GrﬁSF(éHct)J '66531(1@ 6R SéQlﬂHaklhﬁtflé) Haé) added and t he

m xture heat edSaESBhA/zf481(MHThours. More |ithium perchlorate (2 equival ents)

was added and the fhihieRaeA Sdottd intRGadlilifioRRitime HiPrEAGFL MMM XL UT e
was - allowe hydroc ionc 2cid 0 moxan%aporz%!clon aHotded the title compound as a gelatinous
white solid (28 mg).

Examples 53 and 54 1-({4-[(2,3-dihydro|14}dioxino[2,3-c]pyridin-7-
ylmethyl)amino]-1-piperidinyl}methyl)-1-hydroxy-4-oxo-1,2-dihydro-4 H-

( pyrrolof3,2,1-ijlquinoline-9-carbonitrile Enantiomers E1 and E2 Hydrochloride
B o)
N
SO Pt by
Xy

(a) Methyl 2-{7-bromo-2-(methyloxy)-8-quinolinyl]-2-oxiranecarboxylate

A solution of methyl 2-[7-bromo-2-(methyloxy)-8-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 21 hours. A further 1 equivalent of meta-chloroperbenzoic acid
was added and heating continued for 4 hours. A further 1 equivalent of meta-
chloroperbenzoic acid was added and heating continued for 17 hours. Water and DCM
were added followed by sodium sulphite then sodium bicarbonate. The phases were
separated and the aquoues phase further extracted (three times) with 10% methanol in
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treated with 10% net hanol in DCM The aqueous phase was further extracted
with with DCM and the conbi ned organic extracts dried (MgSO4) and
evaporated to give a yellow solid (4.2g). Chronatography on silica afforded
a pale yello 079, 74% . M5 (ES+) mlz 327 (M#H).

1, 1- Di net hy|\§ﬁ9‘]|°]”€“fg%(9 br omo- | - hydr oxy- 4- oxo- | , 2- di hydr o&ﬁ)#LS%OQ?’OGc‘)’ B3, 2, 1-
i ]qU| nolin-1-yl)methyl]-4-piperidinyl) (2,3-di hydro[

1, 4] di oxi no[ 2, 3-c] pyridin-7- ylnethyl)carbamate A solution of methyl

9- br ono- | - hydpowy. ﬁe@&ﬁbéego iy dk@acti Y Grigd @ld3vapokated to give a yellow oil.

nol i ne 1 reat ed
:ajt] ggl Wi t Ih slcl; ur%pg:wf cileg? Eéléa. e’l"@iﬁgdzﬁh lb%%lra&%qﬁg%%ﬂt étattr% xt ur e
was al | owned t B REFIN g%%ﬂ??@ sl (& 3s, 1 hour at room tenperature
the mxture wiE H8x & 139 AEE)-for 1 hour. The mixture was all owed to cool

to roomtenperature and nore sodi um borohydride (528 ng, 13.9 mmol) was

added. The m ({})M&hﬂ@sor&hbfltlgfé &({7;-4 -8 2 daiTRR- @M)?ﬁowﬁz Niigftinolinken quenched

wi t h aqueous a ”%J} chl ori he m xtureé Itered and the filtrate

dri ed over magne i sul tere evapor at ed. The
resi due was chr omef &g Eﬁ‘ga W@‘%‘lﬁ%‘n (meQYfWLg ﬂ‘gﬂ]?() 30% gradi ent
of met hanol i axiDekasdxylati @Pgal B mnpl), @1mg§rchlmt%(4m6g;mm§ suspended in

10% net hanol  equitlavts),14eetonitrile #4Bimbtand hatkr ¢A8ani) gl ktirrdd dt 850 foon7 odks.
evaporation ﬁifofré)ﬁtﬂﬁﬁl élﬂbﬂa% ﬁ?‘é ﬁgﬁleﬁQWS%ﬁ@éNan\ﬂ‘tﬁMn{fb KEHELat ®5°C for 7

9-bromo- | - hydig AR [ AHEbH S PPN Ml s ) 2

1, 2-di hydr o- 4 N%ﬂe mgpi%
207 (MHH). A B fiobh 1@?111'% ihg r43g @%ma‘lfm(: #as pliawerl 16 cpglye Ta9m temperature and
9- br ono- | - hydtreatgd Wwith (| 0fg dwathapokiniYCH- The aqueous phase was further extracted with with

% )2 dlT E}édz274BGM’Eﬁ<Ddh@E&nQinédbﬂghﬁb'bﬂﬁ&cts%d@ﬁ SOMPE ATV ERINEEHD dite 2 D 17(19
annane

T (1 g Skl Mt v

triethylarrine $o After 41 hours chloroform(25 rr1) 4-

met hyl benzenesulfonyl chl ori de (95 ng) and di butyl (oxo)stannane (25 ng) were

added. Aft er (@ 1Hedimsetighahyti i t[(-Brovams] -bwbmor ta-bm}mndmyckb-mﬂcwrmhmﬁﬁﬂe m xture
subj ected to ﬁ:@ﬁﬁll A el\%gtehﬂﬁ 1 dm H/}Ew ERicIRkidet-hanol in

et hyl acet at e1 g)q Ojgj m% 200%%8159}’@% S2006/060023 white solid
350 Thi € Il t ent ha 21 | -
gydr og) 4- oxo- 8 @H?Ibofﬂ‘?tﬁﬁrdr giost- é%lz O’W"]t aﬁ‘? ﬁ?r‘ﬁl‘{f ')?%’P}"é'fq]fﬁ 3&0

met hyl benzene!;lﬂufﬂ@hm &-cpnysxylets £l 56&»1* 6amol) fin-ipthargl 50 mi) was treated at 0°C with
9- br ono- | - ( chtakwobbdeyydridb(528 mg, 13.9 mmol). After 1 hour the mixture was allowed to warm

hydroxy- 1, 2- didwehQeftieRite, Aef ﬁh&n Jar tobindemP@hiufts the AftaulcMRas (Heatd tdd2Cc315
(M+)]. Th' S gcﬁ:qth%{ﬂ' (fn?f)a%re%s aﬁg J'Potc%gl tg rgonrﬁ%p)er%% aﬁ& Sl%¥‘ s(é)dw h

1, 1- di net hyl
(2, 3-di hyd?/o[ 0%]’ Ytk (Fs 2:3. 3¢ oD vas agdegs Fha mityre avas stizsd Hi9RM car bamat e
(for a synt hewipsratgeevandghQowo s8ahedwidimpiusogonimgnigmsslomgs. Theanintved ) |
sodi um car bonakefiltérdd Bad e fillra@ticd cveCm@inken@l sulpkbteThe mixdirb @as Alierad a@dBC f or
40 hours. The ofHn¥tdeTMBR sidue was chromatographed on silica gel, eluting with a 10-30% -
gradient of methanol in DCM affording a solid (ca 10g). This mixture was suspended in
10% methanol in DCM (100 ml) and stirred overnight. Filtration and evaporation
afforded a solid (4.2g) consistent with a mixture of 9-bromo-1-hydroxy-1-
(hydroxymethyl)-1,2-dihydro-4H-pyrrolo[3,2,1-ijlquinolin-4-one and inorganics.
MS (ES+) m/z 297 (MH™),
A portion of this material (assume 1.5 mmol of 9-bromo-1-hydroxy-1-
(hydroxymethyl)-1,2-dihydro-4H-pyrrolo|3,2,1-ijJquinolin-4-one) was suspended in
DCM (17 ml), THF (17 ml) and DMF (1.7 ml) then treated with dibutyl(oxo)stannane (19
mg, 0.07 mmol), 4-methylbenzenesulfonyl chloride (293 mg, 1.5 mmol) and
triethylamine (0.3 ml, 2.3 mmol) . After 41 hours chloroform (25 ml), 4-
methylbenzenesulfonyl chloride (95 mg) and dibutyl(oxo)stannane (25 mg) were added.
After 2 hours the mixture was evaporated onto silica and the mixture subjected to

chromatography eluting with a 0-10% gradient of methanol in ethyl acetate affording a
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evaporated and the residue partitioned between DCM and dilute brine. The
organi ¢ phase was added to the top of a silica colum, eluting with 0-20%
gradi ent of nethanol in DCM affording a white foam (400 ng). MS (ES+) niz

629 (M+). (@b 28e7losBleret hyl et hyl PCT/US2006/060023
{1-[(9-cyan-I - hydr oxy- 4- oxo- 1, 2- di hydro-4H pyrrol o[ 3, 2, 1-

I j]quinolin-1-yl)nmethyl]-4-piperidinyl}(2,3-dihydro[1, 4] di oxi no[ 2, 3-c] pyri di
n-7- ylnmethyl)carbamate A m xture of 1, 1-di et hyl et hyl

{1-1(9-br onD-Whlte)sdhtb@ZSO@g)x'ﬁhii mitatfialny el apridibtent with a 2:1 mixture of (9-bromo-1-

pyrrol o[ 3, 2, ryididxGLi -1, 0-d %;bio{}lz H’hﬂ@lﬁuﬂiﬂﬂfb’& m@%yt%4-dl hydro [

iR ..

copper (1 )cya féylg ésdl'f

16 hours the %@ggd’io

ethyl acetate/bri ﬂ"élﬂ&:mﬁéléﬁt@%&@ﬁ, extigeied 9. 9anwoh) ivas trsetediwiithb ., 1 -dimsthyteahi ¢
extract was dej3edihydiol1eNdipoinalledclparidin-7e/lmcthy Dvnpiparadinylcidaneneaifogs aphy

rer:g ut '6309/9 Wi }Vg 8098 g%@glqtﬁ%t{oramtsmtém le 99 %tgf @rzqﬁﬂtot %dﬁt‘i:rp&%oatﬁé 522
sol ution of 1 Ié’%lg X 31 ?‘gﬁleﬁte i Qfm( (5‘rsllr§ SW&SM—I-
pyrrol o[ 3,2, PW‘]‘%{& ﬁr%l inyed e&”‘iﬁ“ Md‘i“ﬁ Flyte ﬂﬂecﬁhﬁ %{CP hase

1, 4] di oxi no[ N@-adde}dﬂprthajﬁopo?ayilmctﬂwm,cfdartblgrmﬂeﬁ LOAQraent Of B8thamod i) DM

TFA/ DCM (5 miakfprdthg aWeite f@tm fa0eehghor 45 minutes then evaporated, azeotroping

wi t h chl or of Els"ﬁ%f%r vacuo The residue was di ssolved in
DVF/ met hanol C}%I% m‘/ dr%? treated wth MP- carbonate resin (3g; 3 mmol
of carbonate After 30 mnutes the mxture was filtered

and evapor at ) b;ﬂf h’Yéeﬂéylt{MO%G}@M-lvhifd@ﬁywosh%]déwde%ﬂtwrf@h[?e%ht ogr aphy

elutkng with 1§]qﬁﬁ&hrgﬂ@@n&ﬁtyl]@4-pmeﬂdhaﬂ(}>(2 3-aih G 1 Hioxie D, 3-hﬁ;yﬁd1ae7 base of
the title co c§argatpale yel | ow oi | (110rrg 61 %9. 'H NWVR (250 VHz)

6(CDC13) 1.4 H r% d o9 (ég g?g _ﬁs 9 (Xg %yd 2485 (1H
d), 2.92-3.10 (24 fjxtuy etfpylcttd A ( 4’?
Ly w%m;@t SR
(11-1, d), 8 1+ et aff t¢ aige ousnely ehperd)caamdg m ortion
of this matermabl)@id DN (6@ Wdshshtedat 1308 foy 1P Wbk ifle So¥pdREtePRY e‘d@ T6d 8
HPLC using a Lghied, %1096%@&3%9& etﬂhedget g@/c&{cléﬁﬂrﬂ Xt%ut:ghs nt system

of 50 mmol ar guqmgél nium tonit e pure

(>99% race rﬁ%gi?’g@fng‘ﬁgisc%@ﬁlﬁ 6’@8’7 6@?33\/95% \r/]ed into its
two enant i oneFlyomptography plting with 93054 sapient of snatigpngl @tpﬁ:l@ﬂffoﬁi@éélv@ preguct ol umm
eluting wth @00 60%). CH3CN:. CH3CH: | sopropylamine, Rt 2.6 mnutes for El

and 3.3 m nUtIﬂSéﬁ-@é’mE%lecﬂQigPaﬁ&ﬁBS?@(Mﬂ% were converted to their
nmonohydr ochl ori salts nant i oner (40 ng) and Enantioner E2 (39 ny).
(e) Title compounds

A solution of 1,1-dimethylethyl {1-[(9-cyano-1-hydroxy-4-oxo-1,2-dihydro-4H-
pyrrolo[3,2,1-ij]quinotin-1-ylymethyl]-4-piperidinyl} (2,3-dihydro[1,4]dioxino(2,3~
cJpyridin-7-ylmethyl)carbamate (220 mg, 0.38 mmol) in TFA/DCM (5 ml/5 ml) was
stirred for 45 minutes then evaporated, azeotroping with chloroform then dried in vacuo.
The residue was dissolved in DMF/methanol (10 mi/10 ml) and treated with MP-
carbonate resin (3g; 3 mmol of carbonate per gramme, 9 mmol). After 30 minutes the
mixture was filiered and evaporated affording a brown oil which was subjected to
chromatography eluting with 0-30% gradient of methanol in DCM afforded the free base
of the title compounds as a pale yellow oil (110 mg, 61%).
"H NMR (250 MHz) §(CDCl3) 1.40-1.65 (2H, m), 1.90-2.05 (2H, m), 2.35-2.70 (3H, m),
2.85 (14, d), 2.92-3.10 (2H, m), 3.35 (1H, d), 3.80 (2H, s), 4.25-4.35 (4H, m), 4.40-4.50
(2H, m), 6.80-6.88 (2H, m), 7.45 (1H, d), 7.62 (1H, d), 7.78 (1H, d), 8.10 (1H, s).
MS (+ve ion electrospray) m/z 474 (MH").

A portion of this material (90 mg) was first partially purified by preparative C18
HPLC using a 1 inch Luna C18 semi-prep column eluting with a solvent system of 50
mmolar aq. ammonium formate pH 4.0 and acetonitrile. Then the pure (>99%) racemate
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Exanpl e 55
1-[(4-{[ (7-Chl oro- 3- ox0- 3, 4-di hydr o- 2H pyri do[ 3, 2-b] [ 1, 4] oxazi n- 6-
yl ) met hyl ]

ani no}-1-pip thyl]-9-tuoro-1, 2-di hydro-4H-pyrrol 7
Ij]quinolin- 2‘5"9%2‘9’@%%5%. oner El Di hydrochloride N N NH gﬁlﬁ%w&{ost}&zs

solution of 1-[(4-am no-I|-piperidinyl)nmethyl]-9-fluoro-I,2-dihydro-4H
pyrrolo[3,2,1-ijjquinolin-4-one (Enantioner ElI, 70 ng, 0.23 nmol) and

7- chl or 0- 3- 0X Gyas 3esBhvdil hﬁdtt@tv&i‘brﬁﬂﬁmﬂﬁﬁ Byﬁrebarhflveddhﬁxmpmuﬁng anhal (ﬂﬂmﬁdz (for
a synthesis sg %/Jv% 16’6?9@}13 W%%mgogéﬁ 12%8ne, %ct%% ﬁﬁ{aieé

hl or of or n
QAR S A S ot R A R T R e el

sol vents were Sﬁ%ngomhgl (smalrndimantians FaldyPgbhed on  silica gel,

eluting with a 0-10% gradi ent of methanol in dichloronethane affordi ng the
acetate salt of the free base of the title conmpound (105 ng). 'H NMR (400

5 o oo o o $§§; i e Kt

t), 7.38 (1H ifyuinplisg- oelernaasiomeNEIPIhgim@Mm@déctrospray) mz 498 (MH).
This material was converted to the title dihydrochloridf_s Exanpl es 56
and 57 1-({4-[(2,3-D hydro[1, 4] dioxing -c]pyrldl
yl met hyl ) am no] - | - pi peri di nyl} N
nmet hyl ) - 9- (et hyl oxy) -1, 2- di hyg ' nol i n-4-one,
Enantiomers El and E2, Hyglrocfl oriide, @and 1- ({4-& D hydro[ 1, 4]

di oxi no[ 2, 3-c] pyridi n-7-yl ¥ 3 o]-I-plperldlnyI}rrethyI) 9-
(met hyl oxy) - 1, 2- di hydr o- 4H pyrr 3, 2, 1-ij]quinolin-4-one, Enantiomer El -
Di hydrochl oride -95 WD 2007/ 08159FPCT/ US2006/ 060023 \ o NNJ NONOL \

|/ (a) A solution of 1 [4—a Ing- l-p endmyl)methyl] -9- ﬂuoro—l 2-d1 dro-4H-
_1' [ (4- Am no-| Mﬁ)@ gll éﬁ‘ﬂ% m=1t %i (%ngmtloméf IE?X’)@ m%, (? 29 mn}f) AT (r)rSOolx%[ 32,1
1- 3n§/1

| ui nol i n-
[J(anm no- | -3st-peydaraky [ g lenegige-§-ceroaldghydedfes a@lmthesm sce WO

2006010040, Preparatlon 6(h)) (49 mg, 0.23 mmol) in chloroform/methanol (3 ml/3 ml)
was stirred for 2 hours then treated with sodium triacetoxyborohydride (146 mg, 0.65
mmol). After 2 hours the solvents were removed. The residue was chromatographed on
silica gel, eluting with a 0-10% gradient of methanol in dichloromethane affording the
acetate salt of the free base of the title compound (105 mg).
'H NMR (400 MHz) 8(CDCl3) 1.55-1.70 (2H, m), 1.95-2.05 (5H, m), 2.15 (1H, t), 2.25
(1H, t), 2.55 (1H, 1), 2.70 {(1H, m), 2.80-2.90 (2H, m), 3.10 (1H, m), 4.00-4.05 (3H, m),
4.45-4.50 (2H, m), 4.65 (2H, s), 6.65 (2H, m), 6.85 (1H, t), 7.38 (1H, m), 7.68 (1H, d).
MS (+ve ion electrospray) m/z 498 (MH).

This material was converted to the title dihydrochloride salt.

Examples 56 and 57 1-({4-[(2,3-Dihydro[1,4]dioxino[2,3-c]pyridin-7-
ylmethyl)amino]-1-piperidinyl} methyl)-9-(methyloxy)-1,2-dihydro-4H-pyrrolo[3,2,1-
ijlquinolin-4-one , Enantiomers E1 and E2 , Hydrochloride, and 1-({4-[(2,3-
Dihydro[1,4]dioxino[2,3-¢]pyridin-7-ylmethyl)amino]-1-piperidinyl}methyl)-9-
(methyloxy)-1,2-dihydro-4H-pyrroloe[3,2,1-ij|quinolin-4-one , Enantiomer E1
Dihydrochloride
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pyrrol o[ 3,2,1-ij]quinolin-4-one dihydrochloride (1.74g, 4.64mmol) in

nmet hanol (17nmL) at room tenperature under argon, was treated with 25%

sodi um nmet hoxide in methanol (2.5 m, 11.5nmol). The reaction was then
heated to 85C for 2 hours, then a further addition of 25% sodi um net hoxi de
in met hanol Y&HYOMEY added. The reaction was left at 8EETEFRIHIYAB (16
hours). A further addition of 25% sodi um net hoxi de i n nethanol (5nl) was
required in the norning and reaction was | eft at 85C for nost of the day.
The reaction mxture was treated with a fum chl oride (saturated) unti
the pH reached 8, where the solvent was rgnoved under vacuum The residue
was re-dissolved in |0%ethanol in DCM Pirred at roomtenperature for
1 hour with sodium sul phate. This m xtuke s then filtered and the sol vent
removed to give a yellow solid (3.81g). is was purified on a | Qg SCX
columm eluting with nethanol then 2M amon in nethanol to give a yellow
oily solid (0.832, 57%. M5 (ES+) mz 314 ( ). (b) Title conpound 1-

[ (4-am no- | -piperidinyl)methyl]-9-(nmethyl -1, 2-di hydro-4H pyrrol o
[3,2,1- ij]lquinolin-4-one (0.108g, O0.345
2, 3- dlhydro[l 4] di oxi no[ 2, 3-c] pyri di ne- 7-
Exanple 2(c)) (0.057g, 0.345mmol) was
met hanol (0.25m ) at roomtenperatuge
tri acet oxyborohydride (0.219g, 1.03 then added and the reaction was
allowed to stir at roomtenperature our. After which it was purified

b h t I I

di chi L‘r’gﬁeé’ﬁéﬁi%‘t Rm% wgRG bRl B R PR ERAERTIR AL of (e
title compouliuE®lin-4-9nesy 0|I (0.175g, 100%. MS (ES+) mz 463 (MH). 'H NWR
(25(§M-|z) S(MeCD) A.sbhitn 6f7 1{@Hminy-1-2pedidlingBhietty]]; 9-Bueb-12-8BydrdrH-n) , 2. 49
(1H, 2. 995'1‘%)139 2(, g%tfxgolma -k (ﬁ@d{o&ﬂundé (946245 5dmol idPethartd (17841, ) n,

6.43 (1H, d 8. 11
O S e U

?| W
go 281g o 1@&@4% : pyem@mdnen tnnﬂsﬁnqh( )mgps eded. Shﬁﬁeamﬁm;@uatks- H
col um eI ut i BEf Crvemighi {06 houng. AGudir BdditiorGHIGRE CdB3@hinietopide py matitaimne
ﬁ]fl;] 8{ gisnglg B Enil) wad AL IR thd ﬁx@ﬁm@a’iﬁ réRBOH W%$ FR1ERY°C HPmEBof i dad ﬂlease
(appr oxi, mat ef@a&%ﬂ%& E@J&g%&@& WR# Mﬁ%@gﬂ ol gga%%@}% ﬁf}]ﬁ ﬂ’}éeaﬁn d%
enant i oner rgélef‘a ey awm?éf?ff of acu. T e Wﬁ‘i‘i‘?dhm FbBhl or | de
salt, by di sd@lmetgnolin ml\é@ndbsts'eedlamrm ﬂqmmgﬂaumﬂ)rtlﬁmuawph opdivexsslphatount  of
6N HO was JHdedixtufdi@ad Bag filterdd Wabths bélidre eericiicd &pEvOX iyBlRivelolidy38og and the
met hanol was Thﬁ% %ﬁnﬁ&ﬁoﬁ di%s(gﬁ% jjl??rlﬁﬁd in%%FH)rH&hﬁle A0 amfdRAH omer El
was al so Con\/e{hano tg%lveayelloW(leso 0¥3h ?7/5)a

MS (ES+) m/z 314 (MHA™).

cqr bal dehyde (see W?2004058144,
ved in chloroform (2.5nl) and
ag gon. Sodi um

( ' (b) Title compound

- 1-[(4-amino-1-piperidinyl)methyl]-9-(methyloxy)-1,2-dihydro-4H-pyrrolof3,2,1-
ij]Jquinolin-4-one (0.108g, 0.345mmol) and 2,3~-dihydro[1,4]dioxino[2,3-c]pyridine-7-
carbaldehyde (see WO2004058144, Example 2(c)) (0.057g, 0.345mmo!) was dissolved in
chloroform (2.5m!) and methanol (0.25ml) at room temperature under argon. Sodium
triacetoxyborohydride (0.219g, 1.03mmol) was then added and the reaction was allowed
to stir at room temperature for 1 hour. After which it was purified by chromatography on
silica gel (20g) using a 0-30% methanol in dichloromethane gradient to give the acetate
salt of the free base of the title compound as a clear oil (0.175g, 100%).
MS (ES+) m/z 463 (MH").
'H NMR (250MHz) §(MeOD) 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, s), 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 (1H, d), 8.11 (1H, s).
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Exanpl e 58
1-({4-[(6, 7- D hydro[ 1, 4] di oxi no[ 2, 3-c] pyri dazi n- 3-yl net hyl ) am no] - 1-
pi peridinyl} methyl)-9-(nethyl oxy)-1, 2-di hydro-4H—pyrroIo [3,2,1-i]] quin

ol i n-4-one, ' 1 DOi hydrochloride 0 NO I I

/ A solution @a@g}fjﬁﬁm no- | - pi peridi nyl ) met hyl ] -9- fI uor ocﬁjﬂ?z@d\lﬁuéro 4H
pyrrolo[3,2,1-ij]quinolin-4-one, enantioner El (0.301g, 1. Omol) in nethanol
(3nmL) at roomtenperature under argon, was treated with 25% sodi um

met hoxi de in net hanqiomc(nqafﬂa@ﬁiatenau@amg wad PerifieEdiPh 18sm ((healphieaed t o
85C for 2 ho‘”%% flife 3l o' cﬁlg@k\?d:ﬁ ﬁflsﬁg%%rf ?x%? @@@Xbﬁ'&sﬁrﬂ

nmet hanol (0.4 overnight (16
hours). Again ?Q‘Qgg I'g MRS 183“’2@ oxi de | n met hanol

(1.73m) was CEGGN-GH3QRdsemepylenioe pffordingshe B} enaatiomedreediase (appiopinately
hours. The red0inig) RwaS mindse UOU0 e¢, 9015 chemijeeal mirity)ahe Al B icndntiotledfredliease

(saturated) \@siddighcgddest, ‘H@%'dmﬁlﬁﬁsmﬂﬂ% &5 pulign the solvent was
removed under vacuymy, JA%, fE3 yepatiiely con\xgﬁédst%%'t%{eeéjo&e 0%9%95%] HS%V' and
added. Thi s b iwé@é%né&@nﬂqqnageeww %”e“ﬁm?qu%fe %fé’a\?g% L%
added. This a
yel | ow sol i d @2dedofhe reqdtios weastiped fof appdoimatalyl 1 i@yr 8GKthe shathanol wdsureimngedni t h
met hanol thent&l\z’hﬁtﬁ@fﬁnﬁmlﬁ%ﬂiﬁh@mEalﬁs%@hﬁ@namlohhyalw)ddnder(d&-tﬁ&iﬁ)- Thi s
materi al was ggﬂg}ogmgﬂgeyg a mxture of 1-[(4-am no-I-piperidinyl)methyl]-
9- (et hyl oxy) i 'hydro-4H pyrrol o[ 3,2, 1-ij]quinolin-4-one and inorganic
material. -97 WO 2007/ 081597 PCTI US2006/ 060023 M (ES+) mlz 314 (MH). A
portion of this material (108 ng) and

6, 7-di hydr of 1 ¥holipbecih 6{(2l-H6 /My kit ioxid {2 Asdmpritbiziid-y Detb S amin0] 345l )

was di ssol ved pigrididy®RétRYIN(Factifoxyd 1 b-diB Yy MO -pyt P viEbld 321/ Rfuidolad-one,
t enperat ure uggfb H@ﬂl%opm bH{BlIl d acet oxyborohydride (0.219g, 1.03 nmmol)
e

was t hen adde tron was all owed stir at roomtenperature for
16 hours. The reaction was then diluted wiYh %nil sodi um bi carbonat e
(saturated), and the aqueous was then sep €d then further extracted with
10% nmet hanol in DCM (3 x 5m ). The organl“cs wer e conbi ned, dried (Na2SO4),
filtered and the sol vent was renoved gi Vi a yell ow soli d (0. 120g). This

was then purified by chromatography on siliga gel (20g) using a 0-30%
net hanol in di chl oronethane gradient to givelthe free base of the title
conpound as a clear oil (54 ng). é

N

A solution of 1-[(4-amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-
pyrrolo[3,2,1-ijlquinolin-4-one, enantiomer E1 (0.301g, 1.0mmol) in methanol (3mL) at
room temperature under argon, was treated with 25% sodium methoxide in methanol
(0.432ml, 2.0mmol. The reaction was then heated to 85°C for 2 hours, where a further
addition of 25% sodium methoxide in methanol (0.432ml} was added and the reaction
was left at 85°C overnight (16 hours). Again, further addition of 25% sodium methoxide
in methanol (1.73ml) was required and the reaction was left at 85°C for a couple of
hours. The reaction was cooled to room temperature. Ammonium chloride (saturated)
was then added until the pH was at 8, then the solvent was removed under vacuum. The
residue was re-dissolved in 10%MeQOH in DCM and stirred at room temperature for 1
hour, whereupon sodium sulphate was added. This mixture was then filtered and the
solvent removed to give a yellow solid (2.49g). This was purified on a 10g SCX column
eluting with methanol then 2M ammonia in methano! to give an oily solid (0.693).

This material was consistent with a mixture of 1-[(4-amino-1-piperidinyl)methyl]-
9-(methyloxy)-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one and inorganic material.

-97-



1H NWVR (250MHz) b(MeOD) 1.46-1.58 (2H, m, 1.82-2.26 (51-1, m, 2.42 (1H,
t), 2.49- 2.62 (1H, nm, 2.80 (1H, br d), 2.95 (1H, dd), 3.19 (11-1, br d),
3.93 (3H, s), 397(1H s), 4.28-4.38 (2H, m), 4.39-4.47(2H, m, 4.51-4.62
(2H, m, 642 6.96(1H, d), 7.24 (1H, s), 7.50 , 1.79 (1H,
d. M5 (ES+Y Qﬁéﬁ)( . This material was converted STN%E?W%WZS
di hydrochl ori de salt by treating a solution in nethanol (Im) with excess
I M hydrochl ori c acid in nethanol (0.1m) followed by evaporation to

dryness. ‘g% 1 {[4-({[(7R' S)-7-(hydroxymet hyl)-6, 7-
di hyd d - | I
TRl e D e
Di hydr ochl or$-ﬁ§ adehyde (9 rgno)vigs dispelred igchloroform (2,5ml) and methanol
3, 6- Di chl or of025¢41) z(t4ﬁdr£5)enage?amhermﬂémkgah Sedhimaxddcatoxgborbliyeidayd. 3 19g, 1.03
0xy) Py i dazi Ao A aclecud 1 Haiontals MloRKg ko fopk b pamals oS i

THE was cool %j’é thf; re%gtnﬁ{]xg?ss tggn Hﬂﬂt@é’ \gltfl gff%% go]dl waT%énzge fs%%rastecﬁ dr%h oil) was

added bel ow

3,4, 6-trichl %wrwaéé%wpf(rsﬁ thep ﬁzlm%rf& e vl Hethapgldn DM (¥ S0k i ¢ ¢ ed
over ni ght . | Thy wgardes wers comtbimad, aimdd (RSO )X filiered evdihosalved waFenovedi due was
diluted w t hpiwhigerycHow sebid (0aI308¥ Thistvasbau putified B?blﬁlﬁﬁiﬁﬁ)ﬁ%@hﬁ ofl kilieglgaand

(o) (2R 9)- 3&%8‘5%“%&‘@%”9%%1‘“%@?ﬁ’y f%i“% PYL

[l

3, 6- di chl om & P@W‘% $ HC154T lré H’Sﬂ? di oxol an- 4-
yl ] et hyl } oxyH B ) 6EMZER) 146 AtoRH, 1, n¥d-B2A 6TH. Mo B (1 244
hydr ogen ch2.62 (Idg m)x2 804k br(dLA0 (1 Hydg), 3110  Hébridprd. Bh(3HT ke 3 921, ishn
mxture was g b % Q7 >0k ROT6Y 0 ept roped

toI uene 12@-@@'8%??11@%99 7@9 gl?veédlo?ﬁ ?ZO%I]?eTfhgﬁgI@% ég%%/lﬁﬂ)g%rrg) to
the resi due gi reat rbonate (50g). Further MP-carbonate (509
and 25q) hmé“f % and overnight stirring. After a further 2h the
m xture was f| | t eFlugimaterial wasgoorertaddo thehlilnsmcbiprislp kgit bintredting eaolybén @l ut i ng
wth 10- 20% fethadst ¢l mi) Rvifl@c g8 V81 hydiechivrivcidtd in (leti®Agl (04600 folled B55+) M z 240

(MH) . tion t
[(7TR/'S) - 3 Chle‘(l)a graéor% odd%egro[ 1, 4] di oxi no[ 2, 3-c] pyri dazi n-7-yl ] net hanol

(2R/'S)-3-[(3,6-Dichloro-4-pyridazinyl)oxy] -1, 2- propanedi ol (1.89g,) was

azeotroped twice with dioxan (20nl), then di ssol ved in dioxan and stirred

wi th |ithi unExample 59 9-Fluore-1-{[4-({[(7R/S)-7-(hydroxymethyl)-6,7-
dihydro{1,4]dioxino[2,3-c]pyridazin-3-yl]methyl}amino)-1-piperidinyl] methyl}-1,2-
dihydro-4H-pyrrolo{3,2,1-ij|quinolin-4-one Diastereomer D1 Dihydrochloride

Q
e
N /0 0
F N—N

@) N

(2) 3,6-Dichloro-4-({[(4R/S)-2,2-dimethyl-1,3-dioxolan-4-yljmethyl} oxy)pyridazine
[(4R/S)-2,2-Dimethyl-1,3-dioxolan-4-ylJmethanol (3.3ml) in THF was cooled in
ice and sodium hydride (1.2g, 60% dispersion in oil) was added below 10°C internal
temperature. After 15 mins 3,4,6-trichloropyridazine (5¢g, 27.2mmol) was added and the
mixture stirred overnight. Ice/water was added and the mixture evaporated. The residue
was diluted with water and extracted with DCM. The extracts were dried and evaporated
to give the product (4.78g,63% yield).
MS (ES+) m/z 280 (MH").

(b) (2R/S)-3-[(3,6-Dichloro-4-pyridazinyl)oxyl-1,2-propanediol

A solution of 3,6-dichloro-4-({[(4R/S)-2,2-dimethyl-1,3-dioxolan-4-
yllmethyl}oxy)pyridazine (4.78g 17.2mmol) in methanol (100ml) and 4M hydrogen
chloride in dioxan (100ml) was stirred for 3h. The reaction mixture was evaporated and
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hydride for 4 days at 104 C The mixture was quenched with ice and acidified
to pH 7-8 wth 2M hydrochloric acid then evaporated. The residue was
extracted with chloroform and the extracts were dried and evapor at ed.

Chr omat ogr ap ca gel eluting with 1- 3% net hanol t he
pr oduct (147%‘3%@1% S+) mz 203 (M). (d) b /oSN os1R062

[(7TR/'S) - 3- Et henyl - -di hydro[ 1, 4] di oxi no[ 2, 3-c] pyri dazi n-7-yl ] net hanol
[ (7TR/'S) - 3- Chl or o- 6 7- d| hydr o[ 1, 4] di oxi no[ 2, 3-c] pyri dazi n- 7-yl ] met hanol

g 333? Tgt r?; Ea?zgir%dedg\ﬁgl ﬁaiuéwe%m%%gﬁagm%ﬁﬁgﬁ%m&l lin BCM [19880)25

' e ¥t t Og arbonat g and 5g)
triethenyl bor OXi 1 iﬁ’ﬁl :ﬁ as car %6 (%
(1.5m) were 3’3%%‘@% T HENROXEH %?5&?%&%?“ %Hgvéﬂg ggd: ure
was evapor at eévappidtedhEonmetgrasphyn sificagdl chising Mthéptﬂtﬂfyﬂ@ethﬂml fin ECM/ gavgcet at e
gave the titl thepeotpoud@g o), 67%ield). M5 (ES+) mz 195 (MH+). (e)
(7TRI'S) - 7- (de@(@g&} Hlygjmql\/ﬁ:]*ql hydr o[ 1, 4] di oxi no[ 2, 3-c] pyri dazi ne- 3- car bal de
hyde
[ (7TR/'S) - 3- Et heny] - dj hydro[ 1, 4] di oxj. no[ 2 pyridazin-7-yl] met hanol
(Samg), in di AU AT Rkl BHesStels. el bk SA TSROk aqueous
osm um tetroxi de @B/S)3P.oedidhlondd-pymigemytost]d , I-p®dangiol GF.898,). washe mi xt ure
was evapor at egzcafiepeditivitc &lth dibstah (PBAINAREH dissBIvaY in @6LInaIng stited WAMithBichi ca was

added and ther&ﬂﬁ&%‘f&% %&@QPI@“’@% @@ﬂm&f\&%m&p&%@mq d%bldgﬁ,@t& H?\'_j‘g Wi th

?EZSH_')_()% %e;higgwtw d% 5}1?0%%:3?516 E\%}Oﬁ}%l Vetea ’f‘he 1%51(aue was %rcﬁj
(7R S) - 7- ( Hy dreskiheraxtragts)wee drigh Wﬂ{qatqq dFlsamaepaphy e gilicd gph glufag with 1-

car bal dehyde §%Snghand] MAFMindaye drcproduct (147mg).

1-[(4- amnolm(]mgqggym;;) verhyl ] -9-fluoro-1, 2- _
di hydro-4H- pyrro 2, 1- oqui noI i n-4- one enantl oner El (35ng, 0.116mol) in

nmet hanol (0.5 | orqf o red with_3A sieves for 24h.
Sodi um t§| acg}t)éggpﬂb}'g q6d{eg] ( rﬁ%{} §1“3 salP¥HdeAMEYHMEt P stirred for
72h with addition EﬂTR/Sbﬁr@IH@D s bdihy flr4]dmtno[@b@b@h@ﬁ-ﬂgllaﬁth@mlam7mg,

Sat ur at ed SOdOUmnﬁ@[)bﬂﬂat-@m(eﬁmdj?dﬂm};wa&ﬂegaMd&dthfa(ﬂu{emﬂa@nSI l'ica. Then the
m xture evaporgdad @1?9 rﬁ%@%a@l%iﬁﬁll ftlti%hé)' ﬁﬁthe%ﬁbéﬁ@x a8 ¥ PRfg)

CT/ US2006/ 060023. h
F he 1EJ ree basep%tiassf%catr‘g‘fqa ( ﬁ&'ae{ RWR (eﬁ?)?fidﬁﬂlgd +6}%%§t6%5 gISV$ 82

(1H, s), 7.51190G ovgjuight. Fhe (ﬂiwrerwas cgapgrated apd, hlfO}vatf@T@zkw(oml icg el chutigg. 4. 40
(3H, m, 4. 29whiethyhjcetate g3e (igHijtlergpmpouslA 9¢iag, 67Myield. 36 (1H, m), 3.13 (1H,
m, 2.91 (2H M ES2)#P (dsHMmY), 2.58 (1H, t), 2.27 (1H, t), 2.14 (1H t)
1.56 (2H, m. The free base was dissolved in nmethanol and DCM 4M hydrogen
chl oride in gﬁ?@g- QudpL) vag 139deth and, Lhe prasiplLate Lo uralag i th
S)-3-Ethenyl-6,7-dihydro[1,4]dioxino[2,3-clpyridazin-7-yllmethanol (94mg)

in dloxan (4.4ml) and water (0.85ml) was stirred with 4M aqueous osmium tetroxide

(0.43ml) and sodium periodate (238mg) for 7h. The mixture was evaporated and diluted

with methanol, ethyl acetate and DCM. Silica was added and the mixture evaporated and

chromatographed on silica eluting with 0-40% methanol in ethyl acetate to give the

product (19mg, 20% yield).

MS (ES+) m/z 197 (MH").

(f) Title compound

(7R/S)-7-(Hydroxymethyl)-6,7-dihydro[ 1,4]dioxino{2,3-¢c]pyridazine-3-
carbaldehyde (19mg, 0.097mmol) and 1-[(4-amino-1-piperidinyl)methyl}-9-fluoro-1,2-
dihydro-4H-pyrrolo[3,2,1-if]quinolin-4-one enantiomer E1 (35mg, 0.116mmol) in
methanol (0.5ml) and chloroform (3ml) was stirred with 3A sieves for 24h. Sodium
triacetoxy borohydride (62mg) was added and the mixture stirred for 72h with addition of
further sodium triacetoxyborohydride after 8h. Saturated sodium carbonate (5 drops) was
added followed by silica. Then the mixture evaporated and chromatographed on silica
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title conpound (32ng) LGV (+ve ion electrospray): mz 482 (MN. Exanple 60
1-({4-[ (5, 6-D hydrofuro[ 2, 3-ci pyridazi n-3-yl net hyl ) am no] - 1-

pi peridi nyl)nmethyl)-9-fluoro-I, 2-di hydro-4H pyrrol of 3, 2 1 i I quinolin-4-one
Enantioner El _hydrochloride NWNN 1T \' NONO ON\ F I %rT

(3, 6- Di oxo- 12 AYEB{¥¢ r ahydr o- 4- pyri dazi nyl ) aceti ¢ aci d AP EIpe0sE23

(2, 5-di oxo-2, 5-di hydro-3-furanyl )acetic acid (9g9) and hydrazi ne sul phate
(7.2g9) in water was heated to reflux for 4 hours then allowed to cool to

anbient te n?e%t?éﬂu wat er then
acet one. Dr;rlpér%LE tﬁl%%lﬁtv%g% afford dﬁé ?%E%éop%ﬁﬁgeggéms g%%tt%g (ES+) mz
171 (MW . oxo0-1,2,3,6-tetrah o4pr|da2|nyl%:iacetateA
m xture of ( HSNM QNIZIZ:?%C]Be*t@EDQB}% 7@%9 a7y Hamet 1.2 deh m). (Y. g) ,
net hanol (75 (i) t)n6B @K, ldy,draehi@ (I ngc4. 20 (1, dm)pétﬂ& (R20n)yB3)92v2H, ), 3r3ked
over ni ght. Egﬂp@l @tlmmﬁquﬁgﬁrﬁm fr@(ﬁpkﬂ),zsg@fﬁ Epvhymia, 48014 Y, )) (c)
4- ( 2- Hydr oxye 2 dlhydro yrlda2|ned|one suspensi on of et

(3, 6-di oxo-1 dr o- 4- dazi 60. 3 nnDI) |n
THE (2 litres) wa gégée‘&astdéssggl% ?t{;%@ %Iééwgd'&h&y#%n@k?f@?@ was
coiled to - 15twndo. ﬂrﬂé)avwddwb@wtb@pwmiﬁatatrmawdlvaﬂl aglfer land Hiiedhto@livertheri um
hydride in Ttk doflgbufD(30ing) 90 mmol ). The mixture was stirred at OCoC for 2
hours. Sodiu Mﬁf?l) was added, then the m xture
was aci difi egﬁ(\;\n%(%ﬁﬂwﬁd%r oc @rﬁ%ﬂasglqd 0 around pH4-5. The super nat ant
was decanted off and di scarded. The oily residue was extracted with

wat er/ met hanol (500 mJ | litre). This extract was decanted fromthe

remai ni ng resEth;leﬁﬁ dat{d-d(Sw-Dithyairbfuce]2:8-c] peridain-3tydohethiflamdnd)ilca - 100 WO
2007/ 081597 ﬂﬁ@wa FEB Gy dde-A FRPFIR A0l 32,1 qhimBliek-gheC Ol UM,

el ut (ng Wthﬁ ;ﬁ ; o &gﬁvl affordlﬁgqaoga o R (2. 70). VB

(ES+) mz 15 hydrofur v 3-c] pyridazin-3(2H) -one A m xture

of 4-(2-hydroxyethyl)- 1 2- d| hydro 3,6-p Q 79) in THE (200
m) was treated with triphenyl phos 5 69)" andf|bi s{1-ngthyl et hyl)
(E)-1, 2- di azenedi car boxyl ate m) s” war med N.O After 3 hours the

m xture was evaporated gnd chro. ogrmphed onto si TNCa \Hu ch was added to

the top of a col um.

(a) (3,6-Dioxo-1,2,3,6-tetrahydro-4-pyridazinyl)acetic acid

A mixture of (2,5-dioxo-2,5-dihydro-3-furanyl)acetic acid (9g) and hydrazine
sulphate (7.2g) in water was heated to reflux for 4 hours then allowed to cool to ambient
temperature, The precipitate was filtered, washing with water then acetone. Drying in
vacuo afforded a white solid (8.04g, 82%).
MS (ES+) m/z 171 (MH").

(f" (b) Methyl (3,6-dioxo-1,2,3,6-tetrahydro-4-pyridazinyl)acetate
- A mixture of (3,6-dioxo-1,2,3,6-tetrahydro-4-pyridazinylacetic acid, (5.0g),
methanol (75 ml) and 4M hydrochloric acid in dioxan (20 ml) was stirred overnight.
Evaporation afforded a white solid.
MS (ES+) m/z 185 (MH").

(c) 4-(2-Hydroxyethyl}-1,2-dihydro-3,6-pyridazinedione

A suspension of methyl (3,6-dioxo-1,2,3,6-tetrahydro-4-pyridazinyl)acetate
(11.1g, 60.3 mmol) in THF (2 litres) was sonicated to give a fine dispersion. The mixture
was colled to -15°C and treated dropwise with a solution of lithium aluminium hydride in
THF (1M; 90 ml, 90 mmol). The mixture was stirred at QoC for 2 hours. Sodium
hydroxide (2M; 135 ml, 30 mmol) was added, then the mixture was acidified with SM
hydrochloric acid to around pH4-5. The supernatant was decanted off and discarded. The
oily residue was extracted with water/methanol (500 ml/ 1 litre). This extract was
decanted from the remaining residue, treated with silica and evaporated. The silica
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Chr omat ogr aphy el uting with 0-10% net hanol in DCM afforded inpure product
(420 ng) which was further purified by chromatography in a simlar manner
affording the product (390 ng). M5 (ES+) mz 139 (MH). (e)

5, 6- Di hydr of [ - yridazin-3-yl trifluoromethanesulf i on of
5, 6-di hydr of uu‘&g[l@n@s H;yrl dazin-3(2H)-one (780 ng) in DW 2@{6))%&“\%%?5
treated with sodium hydride (435 ng) then after 2 hours with N

phenyl trifl uoromet hanesul phoni m de (3.62g). After 2 hours the m xture was

diluted with r&idwy lwaaﬁ&teatt@t@ﬁéb yesdyRenYichiling atithr 19t 309, ActhansiSn BONL UM
bi car bonat e sQkyiid %k uog'g:qp@ phase was further extracted (twice) with

ethyl acetate ini c extracts dried and evapor at ed
affordlngthel\gél M5 (ES+) miz 271 (MH). (f)

3- Et henyl -5, 6- di hydr of ur o[ 2 3 c] pyridazi ne A solution of

5, 6-di hydr ofur(@)[%-mlq]dmfnﬂo{mz-ic]pyﬂdadm B@H)Jouar onet hanesul fonate (500 ng,
1.85 mmol) in di m?h BRRS8G-bHRIAzIhE Aat O 75*%111{1'1‘}11:

£
t et r aki s(trl p?ﬁ&y hos h| nte&paltﬂ %_(l;l hléﬁn% %&Q P9 He £ (257
3 e R, Bsyonebghi pd gﬁﬁﬁw
?g,)e m). The W&q@w paats 3 &@Qfg}g’@@@e&gﬁ? 4%%?% g hlé’r‘\‘rsp"; PSR cbes
bet ween DCM amuaposatest mdedlrommgl@plsedsmm sitich iwdughbwamadded db dhd tog. of Theolamueous
phase was ext (edsloghh ggWﬁhrmmt mahmwﬂmamr&ampm%m@mamm

extracts dried, u qu 5??‘1’%&?%%%6@ ogﬁﬁw%g wﬁ%g&(w th

et hyl acetate ﬁfor éd‘%
(g) 5,6-Di hydrlfJ }f}&rldam ne- 3- car bal dehyde A mxture of
3-et henyl - 5, 6 M &) ¥/ H)e] pyridazine (110 ny, 0.74 mmol), 4% osm um

tetroxide in water (0 66 m), SOdI um periodate (367 ng), dioxan (6.6 m) and

wat er (1. f m%(e)\é%Dt%{ Vdfgre@[F REpIri mﬁommsl@summ@vapor ated and the
resi| due reat e W (0] | ONn
et ) zgfs i 5%‘; Syttt gty )
(h) Title conpyinas W Iutlon of

1-[ (4- ani no- | pbeqafétnﬂuvmmeyhﬁe@sngphqmm&q @6Pg) Afipr 2 howrs the-raippurc was diluted with
pyrrol o[ 3, 2, 1~eﬂqmc&mlte ard4v:ahel wHilasanirene kqidoud sodign bidarbdmhtewadktjonalik 5, 6-

di hydr of ur of 2, ﬁds@'%& Rmar éi&rra&@él gﬁ'&)éﬂ%nﬁ gth [TQ:etag: aha Fhd TN pindd"brganic

DCM net hanol d a%d {0 ed,overn ﬁﬁ# gn treated with sodi um
triacet oxybor %ﬁt% 3 (aﬁc}e rated affordingthg prg 0% di um

triacet oxybor N dé‘“’%@ +)\Mas added and the m xture stirred overnight.

The m xture was partitioned between saturated aqueous sodi um bicarbonate
sol ution and 18%P@éfRsE dihpireXeM[2,3hgpyehriaet was dried and evapor at ed
A solution of 5,6-dihydrofuro{2,3-cJpyridazin-3-yl trifluoromethanesulfonate (500

mg, 1.85 mmol) in dimethoxyethane (20 ml) was degassed then treated with
tetrakis(triphenylphosphine)palladium (0) (116 mg), potassium carbonate (257 mg),
2,4,6-trivinylcyclotriboroxane pyridine complex (416 mg) and water (3.6 m!).The
mixture was stirred at 80CC for 2 hours then partitioned between DCM and saturated
aqueous sodium bicarbonate solution. The aqueous phase was extracted with 10%
methanol in DCM then the combined organic extracts dried and evaporated. The residue
was chromatographed eluting with ethyl acetate affording a white solid (111 mg, 36%).
MS (ES+) m/z 149 (MH").

{(g) 5,6-Dihydrofuro[2,3-c]pyridazine-3-carbaldehyde

A mixture of 3-ethenyl-5,6-dthydrofuro[2,3-c]pyridazine (110 mg, 0.74 mmol),
4% osmium tetroxide in water (0.66 ml), sodium periodate (367 mg), dioxan (6.6 ml) and
water (1.3 ml) was stirred for 3 hours. The mixture was evaporated and the residue
treated with chloroform and added to the top of a column. Elution with ethyl acetate
afforded the product (23 mg).
MS (ES+) m/z 151 (MH).

(h) Title compound
- 101 -



then the residue chromat ographed eluting with 0-20/0 nethanol in DCM
affording the free base of the title conpound (34 ng). SH (CDC13, 250MHz)
1.35-1.55 (2H, m, 1.80-2.10 (44, m 2.20 (1H, t), 2.40-2.65(2H m,

2.75-2,.90 (@Uzodﬂosls%% 3.08 (1H, m, 3.32 (2H t), 3. 9%&@@066%0259
4.40-4.55 (2H, M, 4 70 (2H, 1), 6.65 (1H_d), 685 (11-171). 7,357, 42

(1H, m, 748(1H s) 778(1H d. M (ES+) mlz 436 (IVH). Thefree base
was di ssolved in nethanol (2 mM) and treated with 0.1 M hydrochloric acid
(0.8 nl) then evaposditia.of THM-amiodlipipadding hsatvy[-8dluoro- tgtdilaned-48nd added
to ether. ﬁ){é:tzlmgqﬁﬁd)ﬁﬂi4m5hﬁﬁbﬁfefeﬁl manfgeotmhﬂmjmrs g@nd dried in
vacuo (26 ”@iﬁg dazine-3-c gba]dehy ¢ (33m mg,h }@ DCM/methanol (3

1-({4-[1(5,6 Hgg ég §%’§ C azin

rre'E Eyl §(9 fl ﬁ%‘f F‘?)n V?'P‘éilh B‘FHeaﬁ‘Fi colo %‘i@g’&ﬁ&en@%n?gh one
Enant i oner IAﬁwérhoutslmrﬂ d@dlw tiaetoxporphy d@(NI&E)Wd@?W@dh@ﬂmmeof
1-[ ( 4- ami no- IsﬁﬁecpefdxﬁgmwIrhﬂnﬁhyﬂe]waeptﬁiﬁeﬁeweuhmrs@myatéd aruelul wadiom

4H pyrrol of 3 b@caﬂbdnht]e%luﬁ@ﬁ hlgﬁ 093 Bf‘ettﬁtﬁé‘l’l% Qnd eva or;&ed

AR s P R

tri acet oxyborf&®ypa ﬁ"ﬁiQfé Jéymg). hours a further portion of sodium
triacet oxybor&ﬁh@(ﬂ)@]@,dsomg)%whss @it ed, 1.80-240 (4H, thp P8 (tthe), 2@l M ZH,was

pa{th it Ioned wezsrn W(Qfar L &) EH0Rq 08 LS, rﬁthImr@mlto;agrdtmmes @3&%}1& 1o BRdH10%
nmet hanol 1 n e

chr omat ogr ap é&c lfl\gﬁggcgsgﬁh@nﬂ%seyﬁ@%@f? | ngsﬁ Be(?régb base
of the titl +) SH (CDC13, 250MHz) 1.40-1. 65 % ,

1. 90 2.70 (5H, rr) T’zxe@@e a&e wa&)dlssglvgdﬂmaban(dzﬂ?zlml) any tregedwitl 040M( 311 ,
4.05 (2H S) ,hydro3Blofic 45id (@RimIMhen 4vaplratediThé Jeside Gds didddlved)in nthQfol a(1d.H t),
7. 45 _(1H S) »addedd ethkE) THQre% thé%oﬁ&%as Ql)}ate%y(c%}ugﬂﬁn é’rﬁl%irfeh’lﬂi"‘}acua_ @65

material was cgonverted to the title conpound”by treating a nethanolic
sol ution of H? rochloric acid and evaporating, followed by dissolving the
residue in 20% - 102 WO 2007/081597 PCT/ 1352006/ 060023 net hanol in DCM
then precipitating with et her and isolating by centrifugation, giving a
\(mllF\’; eS) 52' |[ ((14(]39:&351 b1 15K drofuro[Z 3-c]pyridazin-3-ylmethyl)amino]-1- ]

i
ani no} - 1- pi peé %’é 2@9% };:gﬂhﬁ? 1”?5%5:8&]1@/}&1@&]6 gfy Q\g lgﬁfllhcv

m

[

- A solution of 1-[(4-amino-1-piperidinyl)methyl]-9-fluoro-1-hydroxy-1,2-dihydro-
C 4H-pyrrolo[3,2,1-if]quinolin-4-one enantiomer E1 (48 mg,)} and 5,6-dihydrofuro[2,3-
¢]pyridazine-3-carbaldehyde (20 mg, 0.133 mmol) in DCM/methano! (3 m/0.5 ml) was
stirred overnight then treated with sodium triacetoxyborohydride (85 mg). After 7 hours a
further portion of sodium triacetoxyborohydride (85 mg) was added. After 17 hours the
mixture was partitioned between saturated aqueous sodium bicarbonate solution and 10%
methanol in DCM. The extract was dried and evaporated then the residue
chromatographed eluting with 0-20% methanol in DCM affording the free base of the
title compound (8 mg).
8H (CDCl, 250MHz) 1.40-1.65 (2H, m), 1.90-2.70 (5H, m) 2.80 (1H, d}, 2.90-3.05 (2H,
m), 3.30-3.40 (3H, m), 4.05 (2H, 5), 4.30-4.45 (2H, m), 4.70 (2H, 1), 6.62 (1H, d), 6.90
(1H,t), 7.45(1H, s), 7.50 (1H, m), 7.70 (1H, d).
MS (ES+H) m/z 452 (MH").
This material was converted to the title compound by treating a methanolic

solution of hydrochloric acid and evaporating, followed by dissolving the residue in 20%
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(a) 3,6-Dichloro-4-{[(2S)-2-oxiranyl nethyl]oxy}pyridazine A solution of
(2R) - 2- oxi ranyl met hanol (400 ng) in THE (50 mM) was cooled in an ice bath
and treated with sodi um hydride (60% di spersion, 230 ng). After the addition
was conplete 3,4,6-trichloropyridazine (1.0g) was added portionw se and the
m xture was L room tenperature overnight. The s noved
by evaporati 3’?\6%@3@%5% residue partitioned between DCM a%g)f%t&%}\r%&%s:
aqueous phase was further twice extracted with DCMthen the conbi ned

resi dues dried and evaporated affording the product (1.1g). MS (+ve ion

el ectrospr ay) nidihan@dd H0O®#Hthen fddipitating with ether and isolating by centrifugation, giving a

(2S) - 1- Azi do- %rh[t%%olﬁg@j or o- 4- pyridazi nyl ) oxy] - 2- propanol A m xture of
3,6-dichloro-4-{[(2S)-2-0Xiranyl net hyl ] oxy}pyridazine (1.1g) and sodium
azide (600 ng) in dioxan/water (25 m /5 m) was heated to reflux for 7 hours
then concentrated, diluted with ethyl acetate, washed with brine, dried and
evapor at ed. THeampbst2d8/Syds[ (4K DSed, bdilgdne(d,4¢diotina@, Iac[phritlaziadte t hen 5%
net hanol i n Doivha@hfipifingp1-pip@idihAsiiethyl $00ud¥e1,2-Maydro eHL i 8bBg2,1-0S pr ay)
mz 264 (NHF) #é({lﬁ')l lin-4-on fumara e . o . .
(7S)-7-(Azido y‘” O i , 7-di hydral .1, 4] di oxi no[ 2, 3-c] pyri dazi ne A

m xture of (2S)-1-azido-3-[(3,6-dichlor/o-4\pyr j.dazi wlr 2- propanol (400
ng) and lithium hydride (200 ng) i 50" M )| wer ¢ hegted under reflux
over the weekend. The m xturg was| trea with ice t tdken to
approximately pH7.5 with & wdr okhl oFi ¢ acid then @oncéntrated to a | ow
vol ume. The m xture was part Jred<Tbet ween water and DCM The aqueous
phase was extracted a furt hd ee imes with DCM and the conbi ned
extracts dried and evapor at ed™>~"Chrdmat ogr aphy eluting with 0- 10% net hanol

I(W ?g ; OE ((js%)ﬁ,%B%CEI@&HC{I[(ZS?-QQ)xﬁ&)yhn_B@yIQ pyrifazigk ectrospray) nfz 228
: - - D, 3. Aldioxipal 3, L - : ne -
hydrochl ori de. - %gé&gﬁ%@g I ‘36 %%ﬂ} A{S@g?l %ﬁ:a%&ﬁ% by
of (79) - 7- (azi a%rbémgte%@ RGPS TRm Ay gidy 3 F 1@&@% 3 wgf-é’% T HeIfitga2 i ne
(250 ng) in etHiapenpletes.hé-frichissonyyidraeiddee wapadded porsippwise aad thevdinture har coal
(120 ng) for 3:8sbinedsnt rébivetempetatireovasight. Thesobdntwals emapat byt edpeafafior gidng t he
product (220 REb)residi®)pakitionsd BAWBGUDOM uridiwdidH Eheiqueous phase was further twice
796, 7 0 il N] el o dofbBUE KARLic B e in
hydr ochl ori de
(1R S)-9-f | uoPt? u9t[(?3gi)xo-l - pi peridinyl)nethyl]-1, 2-di hydro-
4H pyrrol of 3, M3 tivelepslerdioppray) romd2t 89bltg) , sodi um acetate (540 ng), acetic
acid (30 drops) and 3A nol ecul ar sieves in nmethanoltDCM (15 m/ 15 m) was
stirred for 2hques:-ALIMRE-{(5 8aka@tordld R rRadhWibxsapaanahydri de (280 ng) and
stirred overni gnt -, Te. 1 ¥ Vices 83 LRl AiAR BV IBS) StlAl 4% £Rf hano
in DCM fol | owed, by ,ry|é1% ang .

sodium azide (600 mg) in dioxan/water (25 ml/5 ml) was heated to reflux for 7 hours then

concentrated, diluted with ethyl acetate, washed with brine, dried and evaporated. The

residue was chromatographed eluting with hexane then 5% methano! in DCM affording

the product (400 mg).

MS (+ve ion electrospray) m/z 264 (MH+).

—y

(c) (78)-7-(Azidomethyl)-3-chloro-6,7-dihydro[1,4]dioxino]2,3-c]pyridazine

A mixture of (28)-1-azido-3-[(3,6-dichloro-4-pyridazinyl)oxy]-2-propanol (400
mg) and lithium hydride (200 mg) in dioxan (50 m!) were heated under reflux over the
weekend. The mixture was treated with ice then taken to approximately pH7.5 with 5M
hydrochloric acid then concentrated to a low volume. The mixture was partitioned
between water and DCM. The aqueous phase was extracted a further three times with
DCM and the combined extracts dried and evaporated. Chromatography eluting with 0-
10% methanol in DCM afforded the product (250 mg).
MS (+ve ion clectrospray) m/z 228 (MH+).

(d) [(7S)-6,7-Dihydro[1,4]dioxino[2,3-¢c]pyridazin-7-ylmethyl]amine hydrochloride
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evaporation. The residue was chromat ographed eluting with 0-50% nmet hanoVDCM
affording the free base of the title conpound (29 ng). SH (CDCl13, 400MHz),
1.35-1.45 (2H, m, 1.85-1.95 (2H, m, 2.10-2.30 (2H, m, 2.45- 2.55 (2H, m,
2.75-2.80 (I%Wo 70825088 (1H, dd), 2.95-3.05 (3H, m, 4. 00pérRSobsddood) .
4.20-4.55 (5H, m, 6.65 (IH d), 6.90 (IH, t), 6.95 (1H, d), 7.45 (1H, m,
7.70 (1H, d), 8.68 (1H, d). Ms (+ve ion electrospray) nmz 452 (M#). This
material (29 ng) was dissolved in methanol/DCM and treated with a sol ution
of fumaric acid i M sduticne](7$)eT-(aistetyet-tidoto-ol hditydwil 4 Fimxinm{28i pi t at e was
i sol ated by ¢pyridakiht (Z50i0¢) idBhakdl €15 ANive@ hydrogamitsd dviB10% balldieh 69 cal

Activity Antg 0851 l?ﬁ(ﬁﬁlgm RN A B L r&{eegffgﬂdglg%é vity

was determ ne t1on usi ng ratory

St andar ds Insﬁf’ @E@I) reconmended procedure, Document M- A7, "Met hods
for Dilution Susceptibility Tests for Bacteria that G ow Aerobi cal ly". C The
conpounds wer(e) Tilstcemhpoundseri al two-fold dilutions ranging fromO0.016 to 16

ncg/ mL.  Conpounds M@ﬁﬂu&\@l[@@wd cﬁﬂﬁlr 41doBANR!3- é]f)yrﬁa%ﬁit’p%ﬂettﬂy\[ﬁnﬂ{egam sns,

i ncl udi ng St aﬁ%}/ @rerl oc g%gg ['f g@& ccus
ogenes r0cocC C aeC| !

(F:)grrgounds wer Q%ﬁ’lﬂgab lﬁ Iilqll@f %Wg S0 CH@ a(P ‘é‘glalaf‘%ﬁcﬁ‘gld (?(ﬂcl udi ng

Haenophi | us |¢mn>a)en¢&émw&teiem lnatedmnhlﬂbCM (1EsdHémnlg hvas stk for 2 hours

Pseudononas agengediabrith Bddirg gganobérehydrids (280&ggmelshﬁecpmﬁgmhﬂmmxﬁm anydi a
ngﬂgg: :g aﬁﬁsﬂ%ﬁ?@&%ﬁ%m&b@%ﬁ%ﬁh 1%%&5@%&@0@??&8%&% %a?ﬂdel la
Concentrat | on- RO HEHIEARR B Belpho et RSl RSB 2 orpound
t hat Ai-nhi bi t e¥ffayqiag fredregibast of thotitly sampoundderehas used to assist in
det eﬁm ni ng t & (QPCi3gAdpdHny, 1.38dc4d @H, B an@i-£85 2161m), ad 0iXMhRHE img 245 t he
IF\)/Ir gsegtl a;)pml | Z.84 (ZQDm)tESFS-QCBO'(mHaﬁl),'mS(UH @d)ez %grugl(ml 2 4560-4.08 OHm) 832537

< | f
PCT/ U82086/ 06§§§ 33 5ﬁ ’ﬁ 6865 ?)aggbg t)’ ae)g Srﬁﬁg%)ﬁ%o Pﬁ 3

agai nst a str t Ieast one of the orgam sns |isted above. -105 CI ai s
1. A corrpound1\4§f(+VQ)10ﬁ1?Ie&thSPfaY()Wa“%@‘ﬁﬁﬁ):eut ically acceptable salt and/or
sol vate thereof: ArHiRRatebdy29 mg) was dissolved in methanol/DCM and treated with a solution

of fumaric acid in methanol followed by ether. The resultant precipitate was isolated by
centrifugation and then dried in vacuo (13 mg).

Biological Activity
Antimicrobial Activity Assay:

Whole-cell antimicrobial activity was determined by broth microdilution using the
Clinical and Laboratory Standards Institute (CLSI) recommended procedure, Document
M7-A7, "Methods for Dilution Susceptibility Tests for Bacteria that Grow Aerobically".

(_ _ The compounds were tested in serial two-fold dilutions ranging from 0.016 to 16
meg/mL.

Compounds were evaluated against a panel of Gram-positive organisms,
inchuding Staphylococcus aureus, Streptococcus pneumoniae, Streptococcus pyogenes,
Enterococcus faecalis and Enterococcus faecium.

In addition, compounds were evaluated against a panel of Gram-negative strains
including Haemophilus influenzae, Moraxella catarrhalis, Escherichia coli,
Pseudomonas aeruginosa, Proteus mirabilis, Legionella pneumophila, Chlamydia
pneumoniae, Enterobacter cloacae, Enterobacter aerogenes, Klebsiella pneumoniae and
Stenotrophomonas maltophilia.

The minimum inhibitory concentration (MIC) was determined as the lowest
concentration of compound that inhibited visible growth. A mirror reader was used to
assist in determining the MIC endpoint.

Each of Examples 1-61, as identified in the present application, tested in at least
one exemplified salt form, had a MIC <2pg/ml against a strain of at least one of the
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RO to ONRDb wherein: Rla and R b are independently selected from

hydr ogen; hal ogen; cyano; (Cl- 6)al kyl; (Cl-6)al kylthio; trifluoronethyl;
trifluoronmethoxy; carboxy ; hydroxy optionally substituted with (Cl-6)al kyl
or (Cl-6)alk uted (Cl-6)al kyl; (Cl-6)al koxy-su

(C1-6)al kyl; %Mé‘?}z@é{s%%l -6)al kyl; an am no gr oup opti onaﬁgflh?suﬁgtoftut ed
by one or two (Cl-6)alkyl, forrryl (C1.6)alkj'lcarbonyl or

(C1-6)al kyl sul phonyl groups; or am nocar bonyl wherein the amno group is
optional |y suldsdahistes ¢isted ybovelEnalIk§2 hadRa MEC hytlipigleagainet a (il ¢f)aglddstlone or

t oget her w t h oRfheloeraimY lised deddened below, A is a group (ia) or (ib): R3 R3
C N (ia) or (ib) (i in which: R3is as defined for RRra or RI b or is oxo
and nis 1 or 2; or Ais agroup (ii) 7 WBi Xt 12- | WNW (ii) wherein:
W, W2 and WB are CR4R8; 106 or W2 and WB are CR4R8 and W1 represents a
bond between WB and N; X is O, CR4AR8, or NRG6; one R4 is as defined for R a
and Rb and the remai nder and R8 are hydrogen or one R4 and R8 are together
oxo and the renmi nder are hydrogen; R6 is hydrogen or (C 1-6)al kyl or
together with R2 fornms Y; R7 is hydrogen; hal ogen; hydroxy optionally
substituted with (Cl-6)alkyl; or (d-6)alkyl; Y is CRARBCH2; CH2CR4ARS;
(C=O; CRMR8; CRARB(C=0; or (C=OCR4R8; or when X is CR4R8, R8 and R7
toget her represent a bond; U is selected from CO and CHz;

- 105 -



R5 is an optionally substituted bicyclic carbocyclic or heterocyclic ring
system (B): z X1/XX3 (a) | s (b) Yi xYx containing up to four heteroatons
in each ring in which at |east one of rings (a) and (b) is aromatic; Xl is
C or N when part of an aromatic ring, or CR14 when part of a non- aromatic
ring; X2 is N NR 13, 0, S(O X, CO or CR14 when part of an aromatic or non-
aromatic ring or may in addition be CR14R15 when part of a non aromatic
ring; X3 and_ X5 are independently Nor C, Yl is a O to 4 atomlinker group
each atom of WAM"% is independently selected fromN, NR13, 0, S(OX, CO and
CR14 when part of an aromatic or non-aromatic ring or may additionally be
CR14R15 when part Méoragtaind af Rifblaqlior 8 @harkidcdificallyadceptibletdiandisiker group,
each aton1of5%? Eﬁg gglndependently selected fromN, NR 13, 0, S(Ox, CO
CR14 when par V81 A %t omatic or non- aromatic ri,ng or ,may additionally be
CR14R15 when part of a non aromatic ring; s N&Y¥ RrURSnd R15 is

i ndependently selected from H, (Cl-4 kylJt hi o; hal o; carboxy(Cl-4)al kyl ;
(C1-4)al kyl; (Ci1-4)al koxycarbonyl; ot kyl car bonyl ; (Cl- 4)al koxy

(C1-4)al kyl; hydroxy; hydroxy(C I l; (Cl )alkoxy, nitro; cyano;
carboxy; ami no or am nocarbonylgopti mopB- or di-substituted by (C
1-4)al kyl; or R14 and R15 nay toyget epyesent oxo; each R13 is

i ndependently H;, trifluoromnethyl; | optionally substituted by

hydr oxy, (Cl-6)al koxy, (Cl-6) h.. ' #0 or trifluoromethyl; (C2- -107
4) al keny] ; (C] -4) al koxycar bony! ; (Cl 4) al kyl car bonyl ; (@l

-6) al kyl suI PROYdin: Or am nocar bonyl wherein the am no group is optionally
nono or disubstituted by (Cl- 4)al kyl; each x is independently 0, 1 or 2;
and R9 is hydrogen or hydroxy. 2. A conpound according to claim11 wherein
Rla i s net ho>{y a ahtl Rdbcnreindeymdmﬂmtécﬁd tfroha liyslrdpedy ledepen; Gandy (C@.rrpound

di | d
recording 1 o SHIGESANAENG, SRS biflorbRetlAT: WiHxy ; fivey eﬁﬁpwﬁﬁﬁg
Seoordi ng 1 o caHonally sksatwig with(GH ﬁh@%pﬁw(ﬁa-wli@xyﬁéhﬁgm(t% iegalkyly oh 0 is |

and R3 is hydce k@{y-daﬁﬁrt@%a(cpé)a&wmmymﬁgmﬂ*mﬁlﬁogf@apof claims 1 to

4 wherein A Io%tl nall?yN-subst&u%ed%y one ot two (Cy.g)alkyl, formyl, (Cy_g)alkylcarbonyl or

(C1-g)alkylsulphony! groups; or aminocarbonyl wherein the amino group is
optionally substituted by (C1.4)alkyl;

R2is hydrogen, or (Cy.4)alkyl, or together with RS forms Y as defined below;
A isa group (ia) or (ib):

R
-~ N\/()n ﬁ

(@)  or () 4

in which: R3 is as defined for R1@or R1P oris oxoandnis 1 or 2;

or A is a group (ii)

R’
W?,X\},ZCH —_—
W\N,W
I (i)
wherein:
w1, W2 and W3 are CR4RS,
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X, W2 and WB are each CH2 and R7 is H 7. A conpound according to any
preceding claimwherein Uis CH2. 8. A conpound according to any preceding
claimwherein R5 is an aromatic heterocyclic ring (B) having 8-11 ring
atons including 2-4 heteroatons of which at |east one is N or NRL3 in which
Y2 contains 2-3 heteroatons, one of which is Sand 1-2 are N, with one N
bonded to X3, or the heterocyclic ring (B) has ring (a) aromatic selected
fromoptionally substituted benzo, pyrido and pyridazi no and ring (b) non

aromatic and Y2 hag, g5, atvwsss, Q@q%aj @1 3L N W th 0, S,
CH2 or NR13 bonde to X5 4%eree iﬂ‘!sn\gt réstglﬁﬂb eg\géeeﬁlw %'B el t her NHCO

bonded via N to X3 AB%or NH bonded to X3 9. A conpound
according to any ofon@Réum defiaed forRd A eh R HS aridsths smrideiartd Rfrare hydrogen

ORI 1220 % Wi gg[tgge@eg%ﬁ B8 Ak Xk hydrogen:
6, 7-Di hydro[ 1, 4] d| dzog;n@}-@r_ﬁ or toggther with fmqya'r,o[

1, 4] oxat hi i no[ 2, 3- /7y ﬁjcﬂ@%dnghﬁt]agéh; hyccihoxy optionally substituted with (C1.g)alkyl; or
c] pyridazin-3-y

67d|hydro[1éll )Sqrﬁgallno 3-yl;

23d|hydro[f 1no[230]pyr|d|n7yl and

[ 1, 3] oxat hi ol o[ 5, 4YO$WMCH26C§{QCR-R§&C?®), RBRAERIBE(GeQ@podi ng to claim 1
sel ected from(

1-({4-](2,3-Dh 8 2 d t hyl 1-
pi E)érl ([jl( nyI }rret Kylr)(g ‘gh?‘%gl ! Jflgé %83‘1‘5‘9&?%&'& ‘?S;F‘?H’%/Pth[easbo)Z(‘ )&alrr} ]ngtl nol i n- 4- one,
Enanti oner

1-((4-[(2, 3- D‘Tﬁq lgétédé%ﬂl(%hﬂpéﬁag c] pyridin-7-yl net hyI )am noj - 1-

pi peri di nyl } uor o- 1 hydr o- 4H pyrrol o[ 3, -ij]quinolin-4-one,
Enant i oner

1- ({(3R 48) - 4 I{S(IEmBo@oth ﬁﬂaaut&dedrbwyelmﬂaa;o%yaicw hmeioayammdg%yhy&x)(sm noj - 3-
hydr oxy- | - pi peri di nyl } methyl) - \Q uorgh 1, Zrd«%;/dro 4H pyrrol o[ 3, 2, 1-fj qui nol
X' X

in-4- one D astereoner 1;
1- ({ (3R 4S)-4-[(2, 3-Di hydro[ 1, 4] di pxi o[ p, 3)c] byri di n- 7-yl met hyl ) ani no] - 3-

hydr oxy- |- pi peridinyl}nmethyl)-9-fl L_O;KL_, |hydro 4H—pyrro| o[ 3, 2, 1- #]
qgui nolin-4- one D astereoner 2; ®)
9- Fl uor o- | - ({ odtaiding ud 16 Stk betyrodtopds(id edthaeingtilnivhich[ 5, 4- c] pyridi n-6-yl nethyl)a

m no]- |-piperidin rrolo[321]qu|noI|n4one
9- Fl uoro-1-] ((3R, ﬁé%?é}l{%f)ﬂn% é) ?@qésx%ég@ydl h o 5H pyridazino[ 3, 4- b][
1, 4] t hi azi n-3-yl) Momaﬁg«npm vmexzpaitn fapen-4H

pyrrol o[ 3, 2, I-a}o}rﬁubﬂﬁ in-4-one; 1-({(3R 49)-4-[(2,3-D hydro-IH pyrido[3, 4-b]
[ 1, 4] oxazin-7-yl meth

hydr oxy- 1- pi peri di #y){s}mp?) g(@mgpooﬁc%md‘f’?ﬁ?d%a‘{}OﬁﬁEWBFBf%0"2 | - y] qui nol

i n-4- aromatic ring or may in addition be CR1 4R1S when part of a non aromatic ring;

X3 and X3 are independently N or C;

Y1 is a 0 to 4 atom linker group each atom of which is independently selected
from N, NR13, 0, S(0)x, CO and CR14 when part of an aromatic or non-aromatic
ring or may additionally be CR14R15 when part of a non aromatic ring;

Y2 is a2 to 6 atom linker group, each atom of Y2 being independenﬂy
selected from N, NR13, 0, §(0), CO, CR14 when part of an aromatic or non-
aromatic ring or may additionally be CR14R 15 when part of a non aromatic ring;

each of R14 and R15 is independently selected from: H; (C1.4)alkylthio; halo;
carboxy(C1.4)alkyl; (C1.q)alkyl; (Cj_g)alkoxycarbonyl; (C1_4)alkylcarbony!; (C1.
4)alkoxy (Cj_4)alkyl; hydroxy; hydroxy(C1.4)alkyl; (C1.4)alkoxy; nitro; cyano;
carboxy; amino or aminocarbonyl optionally mono- or di-substituted by (Cj_4)alkyl;
or

R14 and R15 may together represent oxo;

each R13 is independently H; trifiuoromethyl; (C1.4)alky! optionally
substituted by hydroxy, (C1.g)alkoxy, (C|.g)alkylthio, halo or trifluoromethyl; (C;.
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one;

1- ({(3R 4S)-4-[(2, 3-Di hydrofuro[ 2, 3-c] pyri di n-5-yl net hyl ) am no] - 3- hydr oxy- 1-
pi peridi nyl }met hyl )-9-fl uoro-1, 2-di hydro-4H pyrrol o[ 3, 2, 1-ii }qui nolin-4-one;
9-Fluoro-1-[((3R, 45)-3-hydroxy-4-{ [(7-oxo0- 1,5,6,7-tetrahydro-

1, 8- napht hyri di n- 2-

yl ) met hyl ] am no} - 1- pi peridi nyl)nmethyl]-1, 2-di hydro-4H pyrrol o[ 3, 2, 1-ij] qui no
lin-4- one; 1-({ 4-[(6,7-Di hydro[ 1, 4]di oxino

[ 2, 3-c] pyri dgyaikeng; wlr:r.?)’amok}@mdﬁsal; (@1_g)alkylcarbonyl; (Cy_g)atkylsulphonyl; or

pi ber i 1) gt el S Uhighnd i) oy o) s b ik @31 1 - 4~ one

9- Fl uor o- | - [ §al1;( 3- oxo- 3, 4- di hydr o- 2H pyri do[ 3, 2-b] [ 1, 4] oxazi n- 6-

yl) met hyl ] am no} - deRkReindedeRdinkFRE MYt B ahd2- di hydro- 4Hpyrrol o[ 3, 2, 1-

j 1 quinoli n-4R905:}§ Enantlﬁ}’nqti‘_r El 7 1-({ 4-[(2, 3 -dihydro [ 1,4] dioxin [2, 3

-¢] pyri di n- 72y # e OL Y HEFY- - 1-

pi peri di nyl } met hyl ) - 4- oxo- 1, 2-di hydro-4H pyrrol o[ 3, 2,1-ij]quinoline-9-carbon
itrile Enanki oneA cBnpoind according to claim 1 wherein R12 is methoxy, fluoro or cyano

-({4-1(2, 3- %n%%’lﬁm)x%ii é%) t,imoxi no[ 2, 3-c] pyridin-7-yl met hyl ) am no] - 1-

pi peri di nyl } nethyl -5- Uuor o- | - hydroxy- 1, 2-di hydro-41-pyrrol o[ 3,2, 1-ij]quino
i n-4- one Enantioner E2;

|- (14-1(2, 3-8 Ny 0k Qbrhpéilill eintibedo dnyrboktinglchich iRl RO Ridhateh- 1-
pi peridinyl }met hyl )-9-tl uoro-1-nAydroxy-1, 2-di hydro-4H-pyrrol o 3,2, 1-ij]quino
l'in-4- one; - 109

1- ({4-[ (2, 3-8 hydh oprhpedmbeatdrdingad %y&aredeﬂmgiotﬁim-»ﬂteydimﬁf)hyl@dmgeno] pi peri di n-1

yl }met hyl ) - 9-fl uoro-1-hydroxy-|, 2-di hydro-4H-pyrrol o[ 3, 2, 1- Y] qui nol i n-4-one
Enanti omer B A compound according to any preceding claim wherein A is a group (ia) in

9- Fl uor o- | - hyhichxYs ]lal{;dlf{3is[}(}@rdg>é@oﬁhfhr&iyhydr 0- 2H pyrido[ 3, 2- b] [ 1, 4] oxazi n- 6-
yl ) met hyl 3am no}-1-pi peridinyl)nmethyl]-1, 2-di hydro-4H pyrrol o[ 3,2,1-ij]quino
i n-4- one;
1- ({4- [ (6, 7-®i hydh opmparjndseatdrding &) @y>fclapms | td whein/A iefiy W) i brold, 1-
pi peri di nyl Juejiyhd w3 hletatPcl, 2nd RS0~ 4H pyrrol o[ 3, 2, 1- 0] qui nol i n- 4- one
Enanti omrer El:
1-((4-[(6, 7-D hydro[ 1, 4] di oxi no[ 2, 3-c] pyri dazi n-3-yl net hyl ) am no] - 1-
pi peri di nyl }Tret hyA refipdundaccordinp yslaimprededie dlaliy dvlereddditdy CHpl of 3, 2,
| -y] qui nol i n-4- one;
1-({4-[ (2, 3-di hydro-| H pyrido[3,4-b][I, 4] oxazin-7-yl methyl)am no]-1-
pi per i di nyl et hyh pompeundseenrding tojayyptecsdingiclaym vdieeqisR2 1 an grpmatichol i n- 4- one;
1-({4- 5( 2, f-lﬂéaahdyl'cpé ﬂin%l i 801 a?]é%t@ﬂa@wchﬂmg—zz? YibteRbtoYs)oF WhitBlat 1-
P! Pje]r 'qu: o4 i}lgé_%}@%%i)éi@ér NRPS & whigh T2 55005 314 Vb 353L 368 of which is § and
1- ({4- [ (2, 3-152 hged¥,ofith ejedV banded(t@ X3; ] thy hétertocyclic yingB)lyds)ringi (Acrerbatic
selected from optionally substituted benzo, pyrido and pyridazino and ring (b) non
aromatic and Y2 has 3-5 atoms, including at least one heteroatom, with O, S, CH or
NR13 bonded to X3 where R13 is other than hydrogen, and either NHCO bonded via

N to X3, or O, S, CHp or NH bonded to X3.

9. A compound according to any of claims 1 to 7 wherein R5 is selected from:
3-ox0-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-6-yl;

3-0x0-3,4-dihydro-2 H-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]oxathiino[2,3-c]pyridazin-3-yl;
6,7-dihydro[1,4]oxathiino[3,2-c}pyridazin-3-yl;
2,3-dihydro-{1,4]dioxinof2,3-c]pyridin-7-yl; and
[1,3]oxathiolof5,4-c]pyridin-6-yl.

- 108 -



pi peridinyl }met hyl )-9-fl uoro-1-hydroxy-1, 2-di hydro-4H-pyrrol o[ 3,2, 1-ij]qui no
| in-4- one Enantioner El;

1- ({4-[(2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-b] pyri di n-7-yl met hyl ) am no] - I -

pi peri dinyl }met hyl )-9-fluoro-1, 2-di hydro-4H pyrrol o[ 3, 2, 1-ij] qui nol i n-4-one;
I-({4-[(1, 2, 3-benzot hi adi azol - 5-yl met hyl ) am no] - 1- pi peri di nyl }met hyl )-9-fl uo
ro-1- hydroxy-1I, 2-di hydro-4H pyrrol o[ 3, 2,1-Y] quinolin-4-one;

1-({4-[(2, 3-di hydro[ I, 4] di oxi no[ 2, 3-c] pyri di n-7-yl met hyl ) am no] - 1-

pi peri di nyl } met hyl ) - 4- oxo-1, 2-di hydr o-4H pyrrol o[ 3, 2, 1- #] qui nol i ne- 9- car boni
trile Enantioner E2; 1- ({4 [(2, 3- D|hydro[ll 4] di oxi no

[2,3-c] pyri di h0-7- yArempgundaccarding o claim 1 selected from:

pi peri di nyl }m%{(bty-[(l-3991h$rdt0[104]ﬂrohmdméy}pymdindl-)mpduhplr)ﬁrm;)yl-r ol o[ 3, 2, 1-y] qui nol
i n-4- one Enaaipb {1)-9 -fluoro-1 2-d1h dro- 4H— (53 2,1 1_1]qum011n-4 one,

9- Fl uoro-1 - 235tetra ydro ol i zi'nyl ) net hyl’] am no} - 1-
plperldlnyl) % yro4 rrol, | i n-4-one;

1-({4-[ (2, 3- M‘E i YHBH ‘ﬂf‘ﬁf’?‘% fz/clgi"aiﬁrﬁ’&f’tﬁywtﬂﬁg hyl ) ani no] 1-

pi peri di nyl }rrElP ipyldmethyld-dcfluarery dr Adawpyeliht-6p8, 2, 1- of qui nol
i n-4- one EnaBbamiomer ED; 1- ({4- [(2 3- D|hydro[

1, 4] di oxi no[ 21%{(@]?,[18}41!42% ﬁrh‘;y 1, 80BN 9 iphriRinPRyI alnino]-3-

D b el At e b T LR

Enanti oner E2;
-¢] pyri dazi n- et

pi peri di nyl }m‘a‘K 93)45)3 'I[gztfnpél}’ﬂmlﬂ&WWQ[Z%QWHQ’&%YWW%{% 2,1-ij]quino
lin-4- one EnbnbroxyripipBlidinyl}mehgD{dBucte-Di2diblydsp-4H-pyrrolo[3,2,1- xj]qumohn-4-

1, 4] oxat hi i Nno§ Bra@itweyhéd®zi n- 3-yl met hyl ) am no] - 1- pi peri di nyl

Lg;{‘lygm? ];E: 9"?[13501- -%{@RQX‘Y'!@%yér'd‘x?ﬁﬁr[ﬂqlﬂc{ﬁﬁﬁoloﬂs 4-cfpyritith B/ 1mBehnMf0]-

1- ({4-[ (6, 7- dﬁ;fg‘? in 'M’?WQH@% dihydror PY’E%{Q i slavineiR A9 not - 1-

pi peri di nyl } ¥ R4 Hhydroxg it H{-ihydir5H-Byraringdett-nol i n- 4- one
Enant i oner = El b][1,4]thiazin- 3—yl)methyl]ammo} l-plpendmyl)methyl] -1,2- d1hydro-4H-

9- Fl uoro-1- [(ﬁﬁﬁ)o[Sz{leﬁ dingdli®4aibj ol o[ 5, 4 c] pyri di n-6- yI met hyl ) am no] met hyl }
11 Pyn ; 0|3I ?'{ 31193.y&eohm' %&Jaémzi ey i30- 4. one;
yl ﬂn(et hyl ] am q]lh’(}lﬁn mﬁ;}?‘?‘gﬁ’ﬁ& E}_’? g‘éhdl’f’[“ i 3’? IZUH&%' iér?g 4H
pyrrol o[ 3, 2, 19%¢} qui nol i n- 4- one;
9- Fl uor o- 1- {[(B{Q)R 45X 4- [(@erémd(BﬁltoHﬂﬁgddymi@-lﬁkmﬁﬂlﬁlbﬁ[@nﬂ}-wy@wl}'ﬂh| azi n- 6-
yl) met hyl | ani pipgrividyh)hethyl}-pftuosd- 1 didibyidiostipytblol3, 2,1 dflqyitslin-4Hobgyr r ol of 3, 2,
| - Ul qui nol i no¢n@Rei- a&i{]ﬁ ,48)-3-hydrox thm oxo—l 5,6,7-tetrahydro- 18-naphth idin-2-
9- FI w01 0- |- {40 T L Bt VA B s B L oA, - 6

one;

1-({4-{(6,7-Dihydro(1,4}dioxino[2,3-c]pyridazin-3-ylmethyl)amino}-1-

piperidinyl} methyl)-9-fluoro-1,2-dihydro-4 H-pyrrolo[3,2,1-ijjquinolin-4-one

Enantiomer E2;

9-Fluoro-1-{(4-{[(3-0x0-3,4-dihydro-2 H-pyrido[3,2-b][1,4]oxazin-6-

yhmethyl]amino}-1-piperidinyl)methyl]-1,2-dihydro-4 H-pyrrolo[3,2,1-i]quinolin-4-

one Enantiomer E1;

1-({4-[(2,3-dihydro[1.4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-1-

piperidinyl}methyl})-4-oxo-1,2-dihydro-4 H-pyrrolo[3,2,1-i/]quinoline-9-carbonitrile

Enantiomer E1;

1-({4-[(2,3-Dihydro{1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-1-

piperidinyl} methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4 H-pyrrolof3,2,1-ij]quinolin-4-

one Enantiomer E2;

1-({4-{(2,3-Dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-I -

piperidinyl}methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4 H-pyrrolo[3,2,1-if]quinolin-4-

one;
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yl)methyl]am no } nmethyl)-21-pyrrolidinyl]nmethyl }-1,2-dihydro-4Hpyrrolo
[3,2,1- ij]Jquinolin-4-one; 1-[((3R)-3-{

[ (2,3-D hydro[ 1, 4] di oxi no[ 2, 3-c] pyri di n-7-yl net hyl )am no] net hyl }-1-
-pyrrolidinyl)nmethyl]-9-fluoro-1, 2-di hydro-4H pyrrol o[ 3,2,1-ij]quinolin-4-one

:9 Fluoro-1-[ (3-{[ ([ 1, 3] oxat hi ol o[ 5, 4-c] pyri di n-6-yl rrethyl)am no] net hyl } - 1-
pyrrolidinyl)nethyl]-1,2-dihydro-4H pyrrol o[ 3, 2, 1- ui nol i n- 4- one;

1-{[3-({[(7- d':({ér[&,}lhhocdrdlﬁ m&yuv[@&ﬂm@nﬂa{h@;my lno}mh@mdmrh 6-
yl ) met hyl ] am yijangthyip-OHojo- 1-hpiiok i 2edihydrp-AEfytold[ 3,2~ lquinolin-4-08e di hydr o- 4H-

pyrrol o[ 3, 2, Ipddhsth& it n- 4- one;

1-{[ 3- 7- - 3 dj | p- 6-

o it ar R OSSP S R
pyrrol of 3, 2, ¥4 ﬁmn‘gf' q}n nyl £A-iflquinolin-4-

[ (3-Oxo-3, 4- cﬁnhydro 2H pyrido[ 3, 2-b][1, 4] t hi azi n- 6- yI)rrethyI]am' no }-1-
pi peri di nyl ) ne¢{dy{(q,7-Dildrdue[hyixathdhbR)3reoyridakia, Rylinetipliamidd]41- 4- one;
1-({4-[(2, 3- Eﬂlﬁ&m@i}lﬂﬁﬂ) %BﬁL?z@ﬂﬁhfbﬂH-?gﬂo[B?/i JBfduthoiad-aed - 1-
plperldlnyl) i1 qU|noI|n 4- one;

r%[?,x Jgy2-di hydro- 4Hpyrrol o
4- 1,3 lrret l.) a | peridinyl } net hyl
105 d hydr ol @f%ﬁgﬁtbﬁi&%fwﬁéﬁﬁm ooty Dhinc . PEr €1 VTRV
1- [ (4-{[ ( 7- CrRsH Hafl}@%'éh)é) O-flypreythysirony- hyrditadra 4 H-nyppiof 124 édgvinoli-4-

yl) met hyl ] amaneg - 1- pi per| d| nyI )met hyl ] -1, 2-di hydr o-4H pyrrol o[ 3, 2,

| -1j]quinolin- 64 [gmdx M&m@mm@@z&w piticn@fahino]-1-

3-cj pyridin- rb1,0-diydro- 105321 ijlquinolin-4-one;
plperldlnyl} g) r o % Jn n4one 1-1(3-{
[(23D|hydro[ Ai2d- >Jr [?éél *? f thyl} -
pyrrolidinyl )HWP i n@ﬂm S}IW rQﬁEFFT ol @laninolin-4,005; | noI i n-4-one;
1- ((4-[ (6, 7- Dri{gdeei- Dﬂw}im(b,ﬁ]ﬁmm{[zsﬂr]m]rmrn-wamththoaet hyl ) ami no] - 1-

pi pir i di nylE} 'ﬁhzeﬁﬁin)'}}ﬂrdﬂ}ﬂm-ﬂubmhuﬂydwwl 2-ildidry A pyfioiapy, 2,1 afqliRelth-4- Y] qui nol
i n- one Enapt ERiRionf

9-Fl uoro-| - {[1 (égl{[&(};)’ d%xgroﬁ ﬁdldoxpn%a’?bﬁ)ynﬁ% ‘} glon{e:éiy%)a%lgoa 4l thiazin-6-

yl ) met hyl ] amin
met hyl ) - 1- py rPFRS’F‘fiWH eftydk frfipgros S iy drpctt s pumplg (3.3, Lldquindingd-one;
Qqui nol i n- 4- drig4-[Q1, benzothxadlazol 5- ylmethyi)amino]-1-piperidinyl mcthyl) 9-fluoro-1-

1=({4-[ (6, 7- Bytpey-a[21dilydtoad-pratalo3;20]-plyuindha4ron3; v rret hyI ) anmi no] - 1-
pi peridinyl j.({4- [%, 3- dlhydro[l ﬂdloxmo[Z »3-C ip r1dm 7-ylmeth Damin
id

%Eﬁ;m/: Z) mf,:r 0% gg.%iﬂ‘ E’%rc{iﬁy oio/[ll E%Lﬁahl'nﬂﬁ‘ne bCALORRE T e
[2,3-c]pyrid )amno

pi peri di nyl }ﬁéﬂw2)1-ﬂdwdm[h,4mcu¢maawlmndpy?-wbn@{lﬂ)ammom qui nol i ne- 9- car boni

trile (EnantpipetitinyE#thyl)-9-fluoro-1-hydroxy-1,2-dihydro-4H-pyrrolo[3,2,1-if]quinolin-4-

1- (R'S) - [ (4- bhé Bntiémdr BL;hydr o[ 1, 4] di oxi no[ 2, 3- b] pyri di n- 3 yl met hyl ) am no} - |
9-Fluoro-1-[(4-{[(§-ox0-1,2,3,5-tetrahydro-7-indolizinyl)methyl}amino}-1-
piperidinyl)methyl]-1,2-dihydro-4 H-pyrrolo[3,2,1 -iflquinolin-4-one;
1-({4-[(2,3-Dihydro[1,4]oxathiino[2,3-c]pyridin-7-ylmethyl)aminc]-1-
piperidinyl}methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4 H-pyrrolo[3,2,1-i]quinolin-4-
one Enantiomer E2;
1-({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-f]lquinolin-4-
one Enantiomer E2;
1-({4-{(6,7-Dihydro[1,4]Joxathiino[2,3-¢c]pyridazin-3-ylmethyl)amino]-1-
piperidinyl} methyl)-9-fluore-1-hydroxy-1,2-dihydro-4 H-pyrrolo[3,2,1-if]quinolin-4-
one Enantiomer E1;
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-if]quinolin-4-one
Enantiomer E1;
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pi peridinyl)nmethyl.]-9-fluoro-1, 2-di hydro-4H-pyrrol o[ 3, 2, 1-ij ] qui nol i n-4-one
; 1-({4-[(6, 7-D hydro- SH pyrano [ 2, 3-c] pyridazi n-3-yl nmet hyl ) am no] - 1-
pi peri di nyl } met hyl ) - 4- oxo- 1, 2-di hydr o- 4H pyrrol o[ 3, 2, 1- y] qui nol i ne- 9- car boni
trile Enantioner H;
1- ({4-[(6, 7-di hydr o- 5H pyrano[ 2, 3-c] pyri dazi n- 3-yl met hyl ) am no] - 1-
pi peridinyl }methyl)-9-fluoro-1-hydroxy-1, 2-di hydro-4H pyrrol o[ 3, 2, 1- UJqui nol
i n-4- one Enanti oner EI
9- Fl uor o- 1- [ (4- §7 75'Hj [ EE)?W?M lﬁig &Lﬁﬁmm) 1. 4] thi a2|n 3-
g ety ﬁgm;%é ekl =
1- ({4-[ (2, 3- dEPAPYPRIETLE 14 dIOXI no[ 2 3-c]pyridin-7-ylmethyl)am no] -1 -
pi peri di nyl) rré{Ph;pkq 1 1K« )d3-c§[([/L,x}omathwtp.[%-d]mdincﬁ—sﬂlmeﬁyi)mnnﬂlaethyll} -] qui nol i ne
-1 QE{Za{ ?gnlg t (rj j{ éﬂﬁ@ meagqu ﬁld;hﬁrgfo ?:H pyrrolo% 4251~ %]qulmolm ;-?3? 1-1-

h YOk hi¥d-BAké-3 - GihParb 2 iAo sl B ¥ jokahs0
piper i di nyl } K.%% e f'p%gﬁcilingdf .Mw‘?@%%% P ER)dRE-22. 1- Y} qui nol i ne

- carbonitrf @X
1-[ (4-{[ (7- ChPBFYR dx%lqsmﬂl 7 0- 2H- pyri dof 3, “ﬁl 4] oxazi n- 6-
yl ) met hyl ] ani Adfjuoro- im{HéR)-a{{{ﬁ-pmﬁﬁydﬂpyrgo-ﬂﬂuﬁndo[B 25h] jamn-6+ pyrrol o[ 3, 2,
- ij]quinoli jnlﬂrﬂetﬁy‘lﬁjﬁﬂ@}ﬁﬁﬁﬂ@ﬂpl-pEi‘rohdmyl]methyl} 1,2-dihydro- 4H-pyrrolo[3 2,1-
1-({4-[(2, 3- D; dhbdi OXI no[ 2, 3- c] pyr|d| n-7-yl net hyl ) am no] - 1-
plperldlnyl}ng PuY) I%(ﬁ %53 ;4 Q’rp?,'n% Vi pj; %zu%ﬁllj]quinolin-4
8]ngyr:£3?2t ;OW ﬂ E' kléyrarlohc}/mylfm yl}”l ‘}_b ; -pyrtolo[3,2,1-
pi peri di nyl }n'elqhylpl}n-éwmet hyl oxy) - 1, 2- di hydr o- 4H pyrrol 0[3,2,1-ij]quinolin-4
-one , Enant l-{(l(rﬂ) 3E£[(2 3-Dilydte[[l (46d16x151)[ﬁ)8da']pjndm 7-ylmethyl)am1no]methyl} 1-
1, 4] di oxi no[ 2pydr % ( 1)1 Fuotb MEL- iy dre MiEPrdio[3,2, 1 -i]quinolin-4-one;
3

g'nge“ (élngxlt |} ?EQ%HI ﬁﬁtl @]’Axﬁﬁfl’élo[% K| A E A PYhiab etnyd} -3 ul qui nol i n- 4-
9- Fl uoro- 1 - {[ (f(gl Preghyl: 1(’419'(5‘?’65&%?@‘5’[362 Lrlguinolipgrone; 4] di oxi no[ 2, 3-
~ ¢] pyridazin- 7t6plorard-orey3.4-difveea- 2fipHgidq Al 0’1 16 hydr o- 4H pyrrol o[
3,2,1- iJqui nyibmethﬁ}amm}h&dsﬂ)el-@pneludlﬁyl]mdﬂlylx em(ﬁlzmmﬂéf urof 2,
-¢] pyri dazi n- d‘[!inhyj]hmﬁbmh-oﬁepl peri di nyI } methyl)-9-
fl uor o 1, 2-di ?}6#% ‘}'ézh@ 5r30$78i3°’4-%1ﬂydfd- 4% sabﬁ‘rméénﬁallormr Bl 1-({

0

4- (5 6- dlhydr a2| er|d|nyI
thyl)-9- lri yr ru§f° d‘ih){dmg qui nol i n- 4- one

%5 nti oner El gyr@}ﬂj.% 2,1- y]qumo m-4 -one Isomerl 2 r 4;
(I R'S) - 1- [ ( 4- H{(@RER-Bx073 didilyydrw LI pytidold:2-5ibl, Al tt8azig-oyiimpshyil Janmalt et hy| | ani no
)-1- p1pendmyl)methyl] -1,2-dihydro-4H-pyrrolo[3,2,1-if]quinolin-4-one;
pi per| di nyl) neg %jf Dyl 1‘1]@10%119(‘[3@ bﬁ‘icﬂn‘x‘-‘? YhéRy§dming}-1- 1 /] qui nol i n- 4- one;
- 112 or a phgr %?}%etﬁﬁ b RfFERURL b3 b, 1aiﬂ£{618611r§9'o\4@t e thereof.
1-({4-[({1,3]Oxathiolo[5,4-c]pyridin-6-ylmethyl)amino]-1-piperidinyl }methyl)-1,2-
dihydro-4 H-pyrrolo[3,2,1-if]quinolin-4-one;
1-[(4-{[(7-Chloro-3-ox0-3,4-dihydro-2 H-pyrido{3,2-5][1,4]oxazin-6-
yl)methyl]amino}-1-piperidinyl)methyl]-1,2-dihydro-4 H-pyrrolo[3,2,1-i/]quinolin-4-
one;
1-({4-[(3,4-Dihydro-2 H-pyrano[2,3-c]pyridin-6-ylmethyl)amino]-1-
piperidinyl }methyl)-1,2-dihydro-4 H-pyrrolo[3,2,1-if}quinolin-4-one;
1-[(3-{[(2,3-Dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]methyl} -1-
pyrrolidinyl)methyl])-9-fluoro-1,2-dihydro-4 H-pyrrolo{3,2,1-if]quinolin-4-one;
1-({4-[(6,7-Dihydro[1,4]oxathiino[2,3-c]pyridazin-3-ylmethyl)amino]-1-
piperidinyl }methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4 H-pyrrolo[3,2,1-i/]quinolin-4-
one Enantiomer E2;
9-Fluoro-1-{[3-({[(3-0x0-3,4-dihydro-2 H-pyrido[3,2-5]{1,4 }thiazin-6-
y)methyl]amino} methyl)-1-pyrrolidinyljmethyl}-1,2-dihydro-4 H-pyrrolo[3,2,1-
iflquinolin-4-one;

- 111 -



11. A compound according to claim1 which is 1-({4-[(6, 7-

di hydro[ 1, 4] di oxi no[ 2, 3-c] pyri dazi n- 3-yl net hyl ) am no] - 1- pi peri di nyl } net hyl ) -
9- fluoro-1, 2-di hydro-4H pyrrol o[ 3,2,1-i~jquinolin-4-one Enantioner El or a
pharmaceutically acceptable salt and/or solvate thereof. 12. A conpound
according to claim21 which is

1-({4-[(6, 7-D hydro[ |, 4] di oxi no[ 2, 3-c] pyri dazi n- 3-yl met hyl ) am no] - 1-

pi peridinyl}nmethyl)-9-fluoro-1,2-di hydro-4H pyrrol o[ 3, 2, 1-y] qui nol i n- 4-one
Enant i omer El ({865, Z‘Dlﬁydwllb’éﬁmelzshﬂpmmné-slmemyl)ﬂmm%~leorrpound accor di ng

to claim11 V)ﬁpﬂ'himﬁ}xﬁethﬂM[c(xﬁrlZ}Blhbdﬁﬁﬂf-p)’thlb[dLZ;)D(-[;']tmmohne-9~carbon1tmlc
[ 2, 3- c] pyr| da%hghtﬁ, ; hyI ) am no] - 1- pi peri di nyl } et hyl ) - 9-

o ol e AL o 8 one

(2E) - 2- but en ?
1- ({4-[ (6, 7- plpendmy Ymethyl)-4-oxo-1 j]qmno ine-9 tar omtnlc
Di hydr o 1, 4] dEssitiesier E3)ic] pyri dazi n- 3- yl met hyi ) ami no] -i - pi peri di nyl }
met hyl )-9- f Il:lCIUS)—ﬂ(tl-Z{@lS’M!;SFlblhaldﬁo[)M]ﬂmb:mbﬁz,ﬂb}bynﬁiheﬁdylmthym]am:m}ei -Enant i oner
El Mono_(2E) g yQP9-‘¥lu§ﬁ)LI2-@ ﬁeoﬂ@l-@]cﬁ%ﬂ)ﬁx@dm@ccorm ng to

claim 13 whidf 45[ 7_& y?_c ]_ .
[2,3-c]pyridaz{n§ n'% rldlw{%

f1 uor o- 1, 2- diRAG yéT"d‘PB‘% Pmﬂl? Y”I‘ﬁ’ ing9reatheritile nvono
(2E) - 2- buter@@ﬂ%%!ﬂ@' It trihydrate. 16 A conpound according to any of
clains | to ﬂG({GF[(&Q-dﬂgdﬁESquyrans@ 3-vlpytidazin-3-phieteyiamido]dact eri al i nfections

in manmal s. enan@qmwm&ﬁ@ﬁf- &okﬂl@hﬁhf&ré—ﬁ!ﬁ;ﬂ&wﬂgg 21 lnt{fqhﬂlohﬁ qat ment of

bacterial inf marmal S. 8 A corrpound according to claim17 for
uselnthetr e rein the
bacterial i nfge]glf“? dég.?ﬂﬁ’dbor %4 W%ﬁkfel ected from
St aphy! ococcudmstk 11'105}1'}'@}Wﬁé’éw@§ﬁ1ﬁﬂé§n§ih]’@?“fl ool deloilavinslisgenes,
Ent er ococcusfomeEahitionmm @& 1Ent er ococcusfaeci um or a gram negative organi sm
sel ect ﬁdl fr om(t{hf{(m-g??d@m dﬁmng%g]}gﬁﬂmphﬁmnaﬂﬁﬁd]qnzae Mor aﬁ_e: | a
catarrhalis > [ﬁﬁﬁ] abi li s,
Legi onel | a pr?gl%ng.%l} tﬁy& h dlggggneu%%?a Ent Eﬁ?@@% iéﬁ %1 oaé@éga

Ent er obact er ﬁgglhn ella gneum)nl ae and Stenogt rophom)nas

mal t ophi | i a. 144 139d1hAdﬁﬂEbﬁ]ﬁl&E@m{3 #Aryedinpbyimatodagingrl-si ng a conpound
accor di ng t o pipeyidonyh mettiyl}: I -diydmwx ¢-4taxol)2-dihydd-4 /6 pihTolaficR, b-ifjduamalmedut i cal | y
accept abl e czgﬁﬂbbﬁmle@ﬁmﬁﬁrﬂ}mmceut I cal conposition conprising a conpound
according to; i carrier. 21. A
corrpoundgof fﬁ r%' g Gt p%h&[g 26\5‘]?1@4]%95}51?6
ino < I-piperidinyl)méthyl}-9-fluoro-1,2-dihydro-4H-pyrrolo{3,2,1-
1J]qumolm-4-one Enantiomer E1;
1-({4-(2,3-Dihydro{1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-1-
piperidiny]} methyl)-9-(methyloxy)-1,2-dihydro-4H-pyrrolo([3,2,1-ij]quinolin-4-one
Enantiomer E1;
1-({4-[(2,3-Dihydro[1,4]dioxino{2,3-c]pyridin-7-ylmethyl}amino]-1-
piperidinyl }methy!)-9-(methyloxy)-1,2-dihydro-4H-pyrrolof3,2,1-ij]quinolin-4-one ,
Enantiomer E2;
1-({4-[(6,7-Dihydro{1,4]dioxino[2,3-c]pyridazin-3-ylmethyljamino]-1-
piperidinyl}methyl)-9-(methyloxy)-1,2-dihydro-4H-pyrrolo[3,2,1-//]quinolin-4-one,
Enantiomer 1;
9-Fluoro-1-{{4-({[(7R/S)-7-(hydroxymethyl)-6,7-dihydro[1,4]dioxino[2,3-
¢jpyridazin-3-yllmethyl}amino)-1-piperidinyl]methyl}-1,2-dikydro-4 H-pyrrolof3,2,1-
iflquinolin-4-one Diastereomer D1;
1-({4-[(5,6-Dihydrofuro[2,3-c]pyridazin-3-ylmethyl)amino]-1-piperidinyl } methyl)-9-
fluoro-1,2-dihydro-4 H-pyrrolo{3,2,1-ij]quinolin-4-one Enantiomer El;
1-({4-[(5,6-dihydrofuro[2,3-c]pyridazin-3-ylmethyl)amino]- 1 -piperidinyl } methyl)-9-
fluoro-1-hydroxy-1,2-dihydro-4 H-pyrrolo[3,2,1-if]quinolin-4-one Enantiomer EI; and
(1/8)-1-{(4-{[(78)-6,7-dihydro[ 1,4]dioxino[2,3-c]pyridazin-7-ylmethyl]amino}-1-
piperidinyD)methyl]-9-fluoro-1,2-dihydro-4 H-pyrrolo[3,2,1-if]quinolin-4-one;
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RO 7a ONRrb \ I / (1IB) in which R0 is hydrogen and RZ' is R2 or a
group convertible thereto, wherein A, Rla, R b, R2Z and RO are as defined in
claim11. 22. A conpound according to claim?21l selected from

1-[ (4- Ami no- 1 -pi peridinyl)nmethyl]-9-fluoro-1, 2-di hydro-4H pyrrol o[ 3, 2, 1-

I j]quinolin-4-one enantioner El;

[
1-[ (4- Am no-| - pi peridi nyl)nmethyl]-9-fluoro-1, 2-di hydro-4H-pyrrol o[ 3, 2, 1-

i j]quinolin-4- one enantioner E2; 1-{

[ (3R, 4S) - 4-am_no- dr oxy- I fluoro-1 ,2-dihydro-4H
pyrrol o[ 3, 2, lofﬂ‘ %cg}lﬁmﬂ}iﬁa%c%g&&re sglt ax}/dllclr”gltvgtx ﬂ}ereof

1-[ (4- Am no-| - pi peridinyl)methyl]-9-fluoro-1-h droxy |, 2-di hydr o- 4H

pyrrol o[ 3, 2, 111 ] géicnwpoundscending to claim 1 which is 1-({4-[(6,7-

1-{[(3R)-3- (Amnmergmﬁ"b):mbfzwr]ppmaiwymyﬂwn}m%tmmmw}xﬁetmylhgdr 0- 4H
pyrrolo[3, 2, 1ﬂ{1d>r])‘qLﬁ SRYdrB-aHr- 10[3 2,1-ifjquinolin-4-one Enantiomer E1 ora

1-[ (4- Am no- I - ecl,'ehﬂéa'ﬂ)ﬁla Bhé s]aftgmcaor omgrtﬁerég# pyrrolo[3,2,1-ij]quinolin-4
- one;

1-[(4-Am no-I-p| peri di nyl ) net hyl ] - 4- oxo- 1, 2-di hydro-4Hpyrrol o[ 3,2, 1-ij]quin
ol i ne- 9-car bodi t rAkempamd according to claim 1 which is

1- [(]4 Am nf) |1%{4@ﬁ6nqylﬁydrmﬁtt]amhho§ A B iMaLR Y Imbthdyainiiegrio- 4H pyrrol o[ 3,2, 1
- 11 1quinol in; »-9-fluoro-1,2-dihydro-4 -pyrrolof3,2, 1:/Jquinolin-4-oe

6, 7-Di hydr O[l uomer EP on§4- l ecgaze{e sulpléor%\{:rerija%1 h])’%m T

13. A compound according to claim 11 which is 1-{({4-[(6,7-
Dihydro[1,4]dioxino[2,3-c]pyridazin-3-yimethyl)amino]-1-piperidinyl} methyl)-9-
fluoro-1,2-dihydro-4 H-pyrrolo[3,2, 1 -iflquinolin-4-one Enantiomer E1 Mono (2E)-2-
butenedioate salt.

14. A compound according to claim 13 which is 1-({4-[(6,7-
Dihydro{1,4]dioxino[2,3-c]pyridazin-3-ylmethyl)amino}-1-piperidinyl } methyl)-9-
fluoro-1,2-dihydro-4 H-pyrrolo[3,2,1-if]quinolin-4-one Enantiomer E1 Mono (2E)-2-
butenedioate salt anhydrate [.

15. A compound according to claim 13 which is 1-({4-{(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-y]qumolm-4-one Enantiomer E1 Mono (2E)-2-
butenedioate salt trihydrate.

16. A compound according to any of claims 1 to 10 or 12 to 15 for use in the
treatment of bacterial infections in mammals.

17. A compound according to claim 11 for use in the treatment of bacterial
infections in mammals.

18. A compound according to claim 17 for use in the treatment of bacterial
infections in mammals wherein the bacterial infection is caused by a gram positive
organism selected from Staphylococcus aureus, Streptococcus pneumoniae,
Streptococcus pyogenes, Enterococcus faecalis and Enterococcus faecium; or a gram
negative organism selected from the group consisting of Haemophilus influenzae,
Moraxella catarrhalis, Escherichia coli, Pseudomonas aeruginosa, Proteus mirabilis,
Legionella pneumophila, Chlamydia pneumoniae, Enterobacter cloacae,
Enterobacter aerogenes, Klebsiella pneumoniae and Stenotrophomonas maltophilia.
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19. A pharmaceutical composition comprising a compound according to any one
of claims 1 to 10 or 12 to 15 and a pharmaceutically acceptable carrier.

20. A pharmaceutical composition comprising a compound according to claim 11
and a pharmaceutically acceptable carrier.

21. A compound of formula (IIB):
A—NR?R®

(1IB)
in which R20 is hydrogen and R? is R? or a group convertible thereto, wherein A, R'®,
R', R? and R® are as defined in claim 1.

22. A compound according fo claim 21 selected from:

1-[(4- Amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-
ijlquinolin-4-one enantiomer El;
1-[(4-Amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-
ij]quinolin-4-one enantiomer E2;

1-{{(3R,48)-4-amino-3-hydroxy-1 -plpendmyl]methyl}-9 -fluoro-1,2-dihydro-4H-
pyrrolo[3,2,1-ijlquinolin-4-one;
1-[(4-Amino-1-piperidinyl)methyl]-9-fluoro-1-hydroxy-1,2-dihydro-4H-
pyrrolof3,2,1-i]quinolin-4-one;
1-{[(3R)-3-(Aminomethyl)-1-pyrrolidinyljmethy!}-9-fluoro-1,2-dihydro-4H-
pyrrolo[3,2,1-f/]quinolin-4-one;

1-[(4-Amino-1-piperidinyl)methyl}-1,2-dihydro-4 H-pyrrolof3,2,1-if}quinolin-4-one;
1-[(4-Amino-1-piperidinyl)methyl]-4-oxo-1,2-dihydro-4H-pyrrolof3,2, 1 -ijjquinoline-
9-carbonitrile; and
1-[(4-Amino-1-piperidinyl)methyl}-9-(methyloxy)-1,2-dihydro-4H-pyrrolo{3,2,1-
ijlquinolin-4-one.

23.  6,7-Dihydrof1,4]dioxino[2,3-c]pyridazine-3-carbaldehyde.
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