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wherein:

R12 and R1b are independently selected from hydrogen; halogen; cyano; (Cq_g)alkyl;
(Cq_g)alkylthio; trifluoromethyl; trifluoromethoxy; carboxy ; hydroxy optionally
substituted with (C1_g)alkyl or (Cq_g)alkoxy-substituted(Cq_g)alkyl; (Ci_g)alkoxy-
substituted(C 1 _g)alkyl; hydroxy (C_g)alkyl; an amino group optionally N-substituted by
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aminocarbonyl wherein the amino group is optionally substituted by (Cj_g4)alkyl;

R2 is hydrogen, or (Cq-g)alkyl, or together with RO forms Y as defined below;
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This invention also provides a nethod of treatment of

bacterial infections in
U is selected from CO, and CHp and

R? is an optionally substituted bicyclic carbocyclic or heterocyclic ring system (B):
N X1/X2\ 3 /_\
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containing up to four heteroatoms in each ring in which

(B)

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

X1 is C or N when part of an aromatic ring, or CR 14 when part of a non-aromatic
ring;

X2 isN,NR13, 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;
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compound of formula (I), or a pharmaceutically acceptable salt and/or solvate thereof,
and a pharmaceutically acceptable carrier.

In a particular aspect each Rlaand R1D ig independently hydrogen, (C_4)alkoxy,
(Cq-g)alkylthio, (Cj_4)alkyl, cyano, carboxy, hydroxymethyl or halogen; more
particularly hydrogen, methoxy, methyl, cyano, or halogen.

In certain embodiments cach R12 and R1D ig hydrogen, methoxy, methyl, or
halogen, such as chloro or fluoro. In some embodiments only one group R12 or RIb g
other than hydrogen. In particular embodiments Rlajs methoxy, fluoro or cyano and R1b
is hydrogen, more particularly R12 is fluoro and R1b s hydrogen.

In a particular aspect R2 is hydrogen.
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In certain enbodinents Ris an aromatic heterocyclic
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In sone enbodinents R1 is Hif inring (a) or in
addition (g _4)al kyl such as nethyl or isopropyl when
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Y]pg f‘i!{ E}[f&g[fl’\%]a@@jﬁlg[%-#&a” in- -yl 3% dihydtos - pyr1d0H3 4-

b[1,4®x3}inki-gld 6 axot 107, 5,,54teinélrplydr01ddio11-zﬁr—94yl 6,7-dihydro-5SH-pyrano[2,3-
fg?%@éd’{ IL (:}9[62 % 5]78(}/1’1%{% %{%pgljl%a]zmol[?ﬁA bI]l[l 4]thI1azm -3-yl,

banzaflef. &ﬁmadﬂa{ml s ldibeoriohiol. 3itBiatpalr3-H, hermofiazobS il Hitpelo-[5.4-

b]’éj@hdﬂﬂ-@& BLARL 23 %ﬂﬁgdpd“inﬁﬁldBEZ’ 3.b][1,4]thiazin-7-yl, 3-methyl-2-0xo-

22 %&Hrg%sn@t)ﬁ%zl%[ylrﬂ%@g&%ﬁﬁ%mwﬁbﬁaﬂpyqr@gglzzﬁl 7-q40-1,5,6,7-
Bydro-, Bnal hlﬂyﬂfdmlzl;l-lpyrl do[2,3-Db][I,4]thiazin-7-yl

f SR S b XA BB Mg (€ such s

niéthyi(or- Boproplylhyltngn Zidgtten Mt paitionlarly ninGingl(b) R13 is H when NR13

G D e R %é%é;@o Y bk T oY
( 4+ beftsr hmbpdmﬂnﬁzfiﬁ . g yindepandsriy &erlr:qésxt frei@hydrogen,

hé'lozh B2t Y& alkoxy, nitro and cyano. More particularl RIS s
.ﬁ%ﬁ g? % g 1o>‘<%l yyI 7-fl uo?o 3- 0x0- p3 4- di I%]ydr

hY)dTQ@I‘oenzo[ I 4] oxazi n- 6-yl
8- hle’o@e(parhcﬂXﬂy bach-Rii4hiy deloctc$ GG H}Qllrd;gen;%dﬁbro fluoro, hydroxy,
IR T TR
fludrirgzainatrg.5, 4- b] pyri di n- 6-yl
3- OXRro3r HririINgy R12ERPK1S dRIBcR 1Ol [, 4] thiazin-6-yl

Particular groups R include:

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

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

2,3-dihydro-[1,4]dioxino[2,3-b]pyridin-6-yl
2,3-dihydro-[1,4]dioxino[2,3-b]pyridin-7-yl2,3-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-methyl-2-0x0-2,3-dihydro-benzooxazol-6-yl

3-0x0-3,4-dihydro-2H-benzo[ 1,4]Joxazin-6-yl
3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]Joxazin-6-yl
3-0x0-3,4-dihydro-2H-benzo[ 1,4 ]thiazin-6-yl (4H-benzo[ 1,4] thiazin-3-one-6-yl)
4-ox0-4H-pyrido[1,2-a]pyrimidin-2-yl

6-nitro-benzo[ 1,3]dioxol-5-yl



7- chl or o- 3- oxo- 3, 4-di hydro-2

H pyrido[3,2-6][1, 4] thiazin-6-yl
W@ 2G07 08507 3- 0x0- 3, 4-di hydro-2 H pyrido[ 3, 2- PCT/US2006/060023

]1[!,4]thiazin-6-yl 2-oxo0-2,3-di hydro-|

H pyrido[3,4-6][!,4]thiazin-7-yl

6- 0X0- 6, 7- di hydr o- 5H pyri dazi no[ 3, 4-Db][I|, 4] thiazin-3-y
TilupreioxoB,bddydro- Bt bahxal t 4] odaz8r-agbht hyri di n- 2-yl

Qs pyrido[ 3, 2-b][I, 4] oxazin
81%’8%9(138 Péq{lgy(ﬁ ggog‘rﬁm?gbolm no[ 2, 3- b] pyri d| n- 3-yl
@F&S‘)’k‘&fl iy '0’[15 4-c] pyridin-6-yl

bé’nzéfldz B}fﬂlla@laz&rksoylr ano[ 2, 3- C] pyridin-6-yl

di hydro-1, 4- benzodi oxi n-7-yl
@Zgﬁdfgﬁfﬂ]? Aﬂ3 ¥xat hi i no[ 2, 3-¢] pyri di n-7-yi
bé}zbthmbs-gzm d| hydro- 1, 4- benzodi oxi no- 7-yl
of | iran-5-yl
t@%I tslwgpg'lldm? )F<ath||n023 yridin-7-yl
3oxF-3eli- ﬁl,hddm[ 2HpyuselB- b}ﬁbHBh@zm} ykidazin- 3-yl
7Qh%r&'3m&@f?h |d1h§rhﬁ?(QHrB3}r1ﬂ8[322§ [@h@tﬁ[az&a@ v 3 yl

di oxi'no azi n-
7ﬂu9rq1ﬁwgfa @49%51@ -Y PP 9? Beh- gﬂihlaémsé -h hydro |
2depaar3 dfh&&ﬁ&ﬂ@%p&%ﬂ;igﬂgmiﬂ]{il ﬂ]tHrla_thzli 7nyl |
e - -
R At R S T T
7-0xbyidly,60tatedtydio- 6,8 aghthyddimf2-yW] di oxi no[ 2, 3-c] pyri dazi
7R s MRS Bof PYGLIFE Jr 3!

(@)dxi:d@ydmzﬂl pldaranat 2I3IPYEGR-2- b] [ |, 4] oxazi n- 6- vyl
[133]@36é}h{%1§;qLé]fjﬁ*Icﬁn%L'&lpyrl do[ 3,2-6] [, 4]thiazin-6-yl

Xin 3- c]pyrlda2|n 3- yI
34 @h@rrﬂ BYTPHQA{%% cﬁ[iél 3-c] pyridazi n-3-yl 6, 7-di hy
5dafbbgl,t&}%xaﬁﬁydlrm[@b&z@dlpgmgﬂﬁl]z| n- 3dy| |
, OF I no clpyridin-7-y
2{%@@]&69%4{]%*%1@[2506? HR'6-yi . When used herein,
Sifhera-gBrdihydriayd]4- b¢nmdludem -Bybups havi ng strai ght and
2kgr(ﬁﬂ}p(ﬂgq l&!ﬁ@bﬁl?an§§[ i nstance, methyl, ethyl,

2,t3tgﬁhyﬁro[l 4]oxath11no[ b]p;nderl{l%y}ll ' so-butyl, sec-butyl,
6,7-dihydro[1,4Joxathiino[3,2-c]pyridazin-3-yl
6,7-dihydro[1,4]oxathiino[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-yl
2,3-dihydro-1H-pyrido[3,4-b][1,4]oxazin-7-yl
5-0x0-1,2,3,5-tetrahydroindolizin-7-yl
6,7-dihydro-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-yl

especially
3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]Joxazin-6-yl
3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4 ]thiazin-6-yl
6,7-Dihydro[1,4]dioxino[2,3-c]pyridazin-3-yl
6,7-dihydro[1,4Joxathiino[2,3-c]pyridazin-3-yl
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pentyl and hexyl. The term'al kenyl' should be
interpreted accordingly. Halo or hal ogen includes

WO bawosLs9Thl oro, brono and i odo. Hal oal kyl noi BECT/ES2006/060023
i ncl ude 1-3 hal ogen atonms. Conpounds within the
i nvention contain a heterocyclyl group and may occur
in two or nore tautoneric fornms dependi ng on the

6 Matibydroldf4]oreshiire] 2 edyyaidakingt-pup; all such tautoneric

2§Qﬁﬂﬁh?ﬁ?4gﬁ&LHQEQK%@&H@H’f e scope of the invention.

this invention may be
[bi&§ﬁh@ﬁﬂ§édﬂﬁﬂ“ﬁ%ﬁ¥ﬁstaIIlsed from sol vents such as
aqueous and organi ¢ solvents. In such cases sol vates

d. Thj | ud thin it
Scop il 7 s Rk el Sy e Myt it ad branched
chvagrsl, fmsmmmpguatﬂgl ethyt, a-propg, \sarpraiilen-bungl idosbwaf ], vetiartyl, t-
b‘lﬁtgfaéﬁﬂ? %pd% p ?lﬁjg %hl%?lgﬁ ﬁ?o%?c? beiS %&E%I%’?ed (fccorfiing Ly
t hat Hsh)rQﬁ@@ng@Whai@S ﬂaomonlﬁotmhrmo fgkipdd.a (1) or a

phar pREGHE fRldiks ﬁféﬁﬁi@tlaﬁhﬁogéi dtoafd/ or sol vat e
t her eof are i nt ended to encohpass, t he conpound of

f or nfsPEPPYds vethim Sierpration cantpip aaléf‘é%fﬁ@}éf’é‘f &Iy gndgnay preur in
tePPALRAa@bmbAE fBrha débandufg sDihe abRirObf the hetdtaayéll) gro@p; all such
a (Ph maceut i akh . tab mhi n tlon o? t hese.
tag TS RS g analied Wilke i SR P e P her o f or
i |l usbomt disthe pomposels of ¢his orvpotiondmey bé arystallaed b1 reorystallised
frBHlasrof%ﬁﬁ%g&l?Qg ei e@l?sca‘?lﬁto??eln? ?o‘ﬂréntso rln%ﬁg?/@atsgs %ohs%ﬁfs%ay be
e a p

ar naceut acce e Sa
f%@ﬁéo[ﬁht& igfentipn mgludes Wythirhiag SCpBe ﬁtgwgw@retrm gdeies iagluding
h%h%@ﬁ@we@h@é‘&nﬁ&ﬁd@ %Qﬁﬂﬁ%aﬁﬁblg QFBUAR of Watc@ kit may be
tenqﬁg for use a%gaceutlcal conposi tions it
Rapgedy dHP?%?S%éuﬁhbselﬁ’gP #UORat in particul ar
enb OEUﬂmmf ord, E’tezylll&fe&mﬁﬁ@wbd @lght ipAras¢ssitinng i'aﬂddn)’poﬁbmﬂ ef formula
or e e at a
0 GEEbnrRe SRR s Bhiab B RE APPSR P BY kRl 8¢
creopyestht yompoun@laﬁtfo@l&% ﬂu,raepl(a%westlmilyaamtgﬂt sfloof the
cHEROIB il 1) %%é{)@%df’%f%ﬁﬁ% i a%&rég’?%a?%m RAHD S8cpiable
Cth ingfiay ofefbesgt ToBS b Bp @g pen-Hputing ¢ragwlq esed hgigrfer illustrative

sﬁav@&drﬁpbim@fofmgw@apatwg@arﬁla@éahdalgomaptablatsallt e8llvate
re svltably at | east

articul a
thﬂea% b i ol AR b, B s Franipor o fotmula (1)
ﬂmhaﬁhnh&qﬁm&mhkmjahm&ptabIe salt and/or solvate
t her egf r C i to . .
v ersinge FRIbpRLAL TIRAHCAS 1RIRRAAR: b i Mprmacguiia
cqrhl@osrtmh atrwidloeadilycla understaodghathn patighlpserabetliments they are

1%9 {aeate %f&ﬁﬁggﬁ 'f&tﬂ{ lf&r &%ﬁl?&t ﬁ%a@t é@% tpﬁreohloﬁr@ﬁutably at least

bove- nmenti on ormula (I g i n¢l ude t he

TSP R R ﬁd%?%ﬁ/af JPrefibhitUrAss dt e Purg & are on a weight
f&%@ﬁ@it@ailbbellﬁlpﬁfb' r§ athtidhs mfﬂ%ro%l:np@ﬁh&kﬁmﬁy Qe used for preparing the
droc loric romc P(P uric nitric o
R dQrims ug%q H%/t ¢ armaceutical compositions; these Tess pure preparations of
the cornpounds should contain at least 1%, more suitably at least 5% and more
particularly from 10 to 59% of a compound of the formula (I) 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.



organic acids, e.g. acetic, fumaric

((2E) - 2-butenedioic), succinic, maleic, citric,
Whewz081597 p- t ol uenesul phoni ¢ (4- net hyl benzene PCT/US2006/060023

sul phoni ¢), net hanesul phoni ¢, napht hal enesul phoni c

acid or tartaric acids. The invention extends to al

such derivatives. Certain of the conpounds of formnula

(1) PReymegéwicailnacchptablomsaitodf tbpebaoatméenomed sgmpouds of formula
(I?j RAlE HROLSP Q@(flﬁo@&dqdﬁéfﬁéf’? Gni lgﬁ QIR For'cHaft ble t elr salts with

atios, e.g. racem.c m xt i nvéntion I ncludes

minqralggids fgo hﬁ%rocliﬂﬁrlbahyfirmrmc, %lﬂ%h%l?r@tﬂcsoé PEPIPEOFiG AgH]S, or
?@ﬁlc%&ﬂm £ dcbe, AN i(21)- JZJBﬁieH&ﬁ&c? Raedinie MAISicabigkic, benzoic,

stereopi soners at. the at 0|nts of NR,
R A A A S R
nghytal @eadplomic asdbvaecannecifls. ofhd heveotidreexténds to all such
d&ﬁgﬁg&}lonal nmet hods, or any given isonmer may be
ned by convent i onal synthetic nethods or b
st er Gespaol the compoundyafifernmile (I3 yrytesses the form élemtisekisomers,

gsdﬂﬁﬁére&soﬁlgl% ahHYfﬁ%ké%rbftlgb%{e?s insallptraﬁé'fé @%dra@eﬁ{&ﬁﬁé&es The
preparuﬁg conmpounds of formula (I) ch Ris

inpentii npHdrsAlBigh forgs) i Rasidardby RS affomeﬂ&rfavr%% For example the
insehtica iasluieianfiomh asd dREREDESRAN R theAtcEMEAtipDIMPoANR 2, R3

o Ry R Rorere ohns oy GGl e sl @ fomhhe other

by bervehgoraih theﬂfbds i aRy @ivea ignou maydrobtdindd gy ¢dnee@iamal synthetic
H%@] are as defined in
%ﬁgkpbf\‘f?&%p%crﬁci%r 3 nélggrr%lgu 2{;& g formula (HB): in
whi ch q:efqrfélex—ﬁwaﬁd)f srdinyerdtoadhere is wpvidedhalpragesyfoppreparing
?&ﬁ]ﬁ@ﬁy fo@ﬁﬁléﬁﬁ)t 1h Réhich RO R 4 ﬂ-ﬁ%rrﬁit@uﬁcally acceptable salts and/or
e rti vari abl € roups, and/qr orn1£8Lg)

onv
SOAH%%%E@B e o @foa ¢ EPTRHE ¥ ibih 9 BpOURg|of Spranul
t hereof . The cyclisation reaction is effected by
treatnment of the conpound of QanNFéO IA) with an
activating agent such as net hgnesul phonyl chl ori de,
p-t ol uenesul phonyl chl oride, Aethanesul foni c anhydri de
or p-toluene sul foni cHMhydhf de and an organi c base
such as triethylgm.ne qg diisoproPy¢ethylanine.
Mesyl at e or tosyl atespfeparathg akes pl ace under
iti pound of fornula (HB)
forms in situ. g? pect of the invention
there is provided a process for preparlmgAOOnpounds of

al 20
a‘g%gEItRa B(lé CS]ag)ta‘géggﬁlBZP (l)% rslnz%@'alt{es%t er e t/gh Cgﬁé,érﬁble t? ereto
Bt &8 KW ripupapeone it sthatta WhsTRYb n B BfR a’md R- are as

d@hﬁmlnﬁﬁnmmi R21 is (g _5)al kyl such as nmethyl R 2
is Hor h as nethyl and R a, R are
“HQV%%FWH é%ﬁ%ﬂ?éﬂ§ , to give g gonpound of
formula (HD): and and thereafﬁEr—NBnRertlng -C2H to
-CH2- A-NR2 -UR , |ntercq¥wert|ng any vari abl e

(IIB)

in which R? is H, and and thereafter optionally or as necessary converting R20 and R2’ to
URS and R2, interconverting any variable groups, and/or forming a pharmaceutically
acceptable salt and/or solvate thereof.
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groups, and/or form ng a pharmaceutically acceptable

salt and/or solvate thereof. The cyclisation reaction
worego7i0g15ef f ect ed by treatnment of the conpound BET/US2006/060023

formula (11C) with [ithiumperchlorate in acetonitrile

or lithiumhydroxide in water to give the tricyclic

hydr oxy-carboxylic acid (11D). Conversion of -CQ2H to

- CH2The Nmzlsatum&emiyonb@e@df@bh}emememf ttlyd comiperund of frigmula

(Iﬂ?} @gﬁ‘ 9+| a&tf’vaﬁﬁg R G ﬁetgiﬁkﬁlﬁﬁﬁ@l Qﬂlogﬁg lﬁ%l&gestu@phonyl
cfé@lﬁ% mastpnesd Olﬁr?ea%@we @réHOJﬂaanie\s@l Qe th3’61§191? and an organic base

suehlag "tﬂléiﬁflgﬂnﬁiétdf'd‘ilbdfbr@ﬁ}bl@’tﬁ lalR@RC Méwlaw drho@MtB Breparation takes
0
P 28 oS T S Bl o i

convard ﬁiniher idpectelf the igivsre®nahaoipounidedh pfaessuoapichid)ing
cdtﬁp%d r{nﬁlagl—j 1}1%{%&?@3 Cﬂ(t)hy ar?c{}@ha%as%%gcﬁgdac%taﬁlg salts
andpon S@Jogﬂwrtmmq/ﬂ, w béng&}e@s(wam@@ﬁyyd@mg a compound of formula (IIC):
9-fl uor enyl net hyl oxycar bonyl. This may be renoved by
several nethods well known tg,those skilled in the art
(for exanples see "Protecti®e |GUPs in Organic

Synthesis, T.W Geene and PG M Wits, WIey-

I nterscience, 199gfiofor Naxa ol e chaentl onal acid

hydrol ysis with, for exaf @ uor oacetic acid or
hydrochl ori c aC|d The |nve further provides
conmpounds of fornul ABR Mt 'ch R O s hydrogen. The
free amne of formula (HB) in which R (1% hydr ogen nmay
ibehieR RV rig @'1 E)amyﬁ%sm R Y& BY1\RHtik ONned (OTEDBISy BYieh a@fethyl and
R or sgﬁp ag1 lafs@)rmatlon wi th an acy

dert vat't ¢& IE%W "W for conpounds where U is
toQfivoa c@ﬁﬁomd,of\ﬂmméa(llli)); CH2, by alkylation with an

al kyl halide RCE*-halide HO tr(eo IHesence of base,

acyl ation/reduction with an-agyl derivative R COWV or
reductive al kylation wt al dehpde R CHO under

convent i onal condit i8S exanples Smth, MB.;
I\/Iarch J.M Advanced Q gani( rri stry,

cont ai ning the req8| red R gro are k conmpounds or

DR B ptisios é%@z"ﬂ%ﬂéﬁso%%ﬁ%%%”f@%%%eﬂmg any variable

gmpsz/aaasfao fqmmpm&zeaﬁmalme@@me $88andNEROOBBEHERDS

vooo o Tdtion B e oy dBabia ot soTmatbel

fwm@dm %Mlthmmg@mgfmam acMODBOBR0AiThiumbygomddsin, water to
g0 L 261 g\r%@%g%a?ﬁb%ghc YEHGH D 30y AL Mﬁ% to —~CH»-A-NR2-

85. Wiere R contai ns

602
é\g) bg ¢festodeRy Het WB% seipg mgthepoingyiphype éCld Bllowed by
rd&pétmxﬁ@tth@gogmu Rodiiboashyldride iroxytandlomd conversion to the tosyl

gbV Ak S Osc,ya BrigdbibRo iSRG Reele h@? Carl?ﬁexﬁ%”l‘”

Priwhere R is UR? or a group convertible thereto and R2” is R2 or a group

convertible thereto, gives a compound of formula (I1B) in which R9 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
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of formula (HB). The protecting group nay be renoved
by conventional nethods, such as by treatnment with
W eoo7logispbaceti ¢ aci d. Conveniently the resol up¢OS2906/060023
enantioners at the attachnent position of Ris carried
out on the conpound of formula (HB), by any
conventi onal nethod such as preparative high
trgbrof@catinaeed br lyudrechddricosred. dfcapteptiol hetheo ppoided cofipounds of

ergﬁlmg gmlgﬁafyz(bgé@%g@ﬁed by the foll owi ng Schene

oun ener al ?@ructure (rrr) my
be pifh%&%amw qf é%lﬁl%ﬂl%} nggigh Be 2 isdydergepmay e qom%rwd to
N@R@mmdﬂ@eﬁ‘ﬂ(ﬁapﬂl%s sSHIE s Afida OBQ&I RSrbhegd f%@lmatlon w1th an acyl

difvense FOEGY fr BRsoplbdey %%%ﬁérwﬁ e &R0 ORBRS o here U s

CHat shalkglahbn Adthancdid/] @alidaR 2C KEhéwiidd inythe presence of base,

acyeltl%%]r%&uc%oﬁ %Jl&lrbt%ea)cx &%ﬂﬁ% RBEBfW gl’ %edzlctsx% a(lli)hﬁ%j)n with an

on't
aldpltjesie é]ﬂ@mnd@:rrcan@m@n@h conditipseecs tr caxapieh émltgnM lﬁ March,

J. M %dwa%ﬁ@}gm;zc M’heﬁ%\f@n %Qy%&?&ﬁéﬁc@ elrﬂe%tpf)ﬁbprlatﬁéeagents

l.ey-1nterSciencge) The Conpound aof for
C‘B’éalﬁlrné phs wguisd Ro ﬂwmair%mﬂwréﬁa‘ﬁp%ﬁi phmay be ﬁ@p@ﬁeﬁwalogously
tofi&io®n dolmoufdy seddipr Oxdntlile MODODE IR AMWI2/50pET, BE0DDISE]S2,

wWiiidefog, MO? Qg%ggm%ﬂdﬁégh (R0p9b5 Bl Pv020p3964431,

WS O HETI92VBTR206r 063290 MBI 00@HMIp1, W QL0406 VIORgRKH 96982,

r (0]
W00 O TRIAAD K & MBS TI45, WQ06002047. WOOG014550.
WP GO R0, %ﬂ@ 722Crh\¥0é)ﬁ{)123f?é WK060i @om%v 5S¢ bandhe
prgyfp@g@de (X) which is cyclised with alum nium

11§ Binegs Y pontangan N eiosb oisandy be PrRedcriding supoles)
probetlibg oblip s(léli)%)l}ut&mhﬁbhyl Eenzgrﬂﬁy&ﬁﬁor_(ﬂeﬁg)) to give
eyt B e e Bl O EF Y Vgl B i
ofrferiyla (YBoubhef proetiimghgdoins ewy wictrbmdkdolr ipnasvedioma hindbod s such
aé}g)o}yg%&ﬁgm%m% C%@cn&ll&)gue (VIl). This is converted

e nitri treatment with KCN, or with

Na CNCamencatly dipatoyo ah%ﬁﬁ Qi teBers gbthewHrdmans geviereel R is
cafibdlo@Inahy s8dpsBidFTOMEh SIIB), by any conventional method such as

preparative high performance liquid chromatography.

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

(0]

o o A—NR"R R
R0 N R™ _ - . A R™)
/ HA—N(R®)R o LiAH,
« B—— R — HO
R™ Z R0 _N R™
2
) RPN N
(any R (1A)
Scheme 1

Compounds of general structure (III) may be prepared by reaction of acrylate
ester (IV) with a compound HA-N(R2ZMR2’, such as a Boc protected amino-piperidine,
under conventional conditions for Michael additions (see for examples Smith, M.B.;
March, J.M. Advanced Organic Chemistry, Wiley-Interscience). Reduction of (I1I) to

(ITA) occurs upon treatment with lithium aluminium hydride under conventional

-11 -



(TM5-chloride or HO in nmethanol) to the nmethyl ester

(V), and then vinylation with paraforml dehyde. Sone
walemevsnshat ed material is formed with (V), butP€hUS2008060023

be renethylated with TMS-di azonmet hane. This route is

particularly suitable for R a =F. An alternative

route to internediate (1V) is shown in Schene 3 :

c@alnteme (SeCoi exahiphesrfani(hXINM/B . .ndyrcbel. bt dpaeredd By gersatriemiyry,
wafevan qéhicélly avai l abl e aniline (XVI) w th cinnanoyl

Poride 1o give (XV) and its subsequent cyclisation

(f or Thprcempappdof dormpy dlpy Beebupepysd brsppentiopl epoxidation of
th¥BAM) lesteMIV) b&f BPYLidatida witPahtKls Erbeﬁ&oEum@@anbut | hydrogen

Joulﬁ}nal Mf bgaﬁ%ac Chem stry (200 ﬁ)g 8, 1559). FI yeoe
PE8¥9Be converted into the bromp-quinoline (X I I) under

st andavndteto ndérhicdinse (1I5¢&s shownen 8odn&s2:Smi th, M B.;

March, J.M Advanced Organic Chem stry,

Wl ey-Int ci ence)rtaThe borgonic acid (XLI) can 1a
synt hemsgé\? oM ITII) undgi9 andard c 2% &
an exanpl e seJa L , W, NeI son, D.; Jensen, (M;
Hoerrner, R ; D.; Larsen, R ; ReidepZ=Rgd. 9.
Chem (2002) 67(3%, 5394). The coupling of (X1)
with the known br -acrylate, (for syntfiésis se (X)
Rachon, J.; Goedken, V.; Wl borsky, H J. Og. em
(1989), 54(5), 1006) to give (I1V) may be acconpl | sh€ed

usi ng a Suzuki coupling reaction (for conditions'see

Littke, A.; Dai, C; Fu, G J. Am Chem Soc. (2000),
122(%)0 Fgeut e is particularly suitaple flor
and 3, tkel RCOC reagent w1 tHe _R™

first stage, | anoyl chl est+de; nay be repl3
=propenoyl chloride and the sybsey
cycl i sation effected with trifluoroaceti cRaci d-or
sul furi c aci d i nst¥Hd of aluminiumtrichloride (E  (ix)
Bast on Sta European J . Med. Chem, 2000 35(10),
931. An aEf ernative route to conpounds of formula (1)
in which Ai% (ia), nis 1 and Ris Hand Uis CH2,
conprises reaction of a compound of formula (HE):
where R |1 a and Rg] are as described in fornula (I),
with a compoundR CF NF , by reductive alkyl on The
conpokmg of . ,for IaR(aHE) may be prepared b
fol | ow NY f 4" (1V) Schene 421$eacﬁ| on |of %{SA/)
W|th a sultabl o ot ect ed ket opi NS
|, 4- di%d- 8"azespi r o 4. H{decane fol | ovvereducti on
of the ester and cyclisation W t et arme~sal phonic
anhydri de gives th g i cylic internedi ate.
Deprotection of the acetal with hydrochlori cMtid
|'i berates the ketone. Another alter nativT rﬁz%tc g%é’H or

[

—t

compounds of formula (HB) in which R1 ajig |_ME

0 0
o o
R21 1a i — 21 1a
OF (CH,0), RIOAN R
BnEt,NCI, K,CO,
R'I b \ R'I b \
V)

(CHyO),, = paraformaldehyde
NBS = N-bromosuccinimide
TMSCI = chlorotrimethylsilane

-12 -



isH RisH RisH Ris Boc, Ais (ia), nis 1 and
Ris H (conmpound 5), conprises Schene 5A: DVMSO =
walreevsnshsul phoxi de MS20 = et hansul phoni ¢ anhRdF/U82906/060023
pyr = pyridine DCE = dichl oroet hane Schene 5A The di ol
3 may be subjected to an enzymatic desymmetri zati on
r ion to ner at e e, desired El enantioner of
B@%ﬁ%% ﬁamﬂﬂwﬁngP%%WH% 1‘Mﬁt% ﬁrgaze TL and a vinyl
ester (such as vinyl acetate pi val ate),
f ol | dheanibye €0 fis @atened twithhcimedrgdn éXMIvﬁhdnisccyclised with
alﬁ 1gfn' ?orl(ﬁﬁ)v% lgs\é%rf %eyﬁifeﬁ%ll\t’]ﬂl&lagﬁ Sé @Q%IHQ#tQ? S R Inglis et

activation

alnéstFﬁétCéwm 6? (Bonv¥ir 349 4P00fRT hiader 5A8%9@(h@00®f) tQ EllVg (IX).
TRis Q§§é$e%t1'v§l a'téh with e gemeflyNodrfe- di"dﬂﬁéth?l'sﬁ‘l hate to give (VIII)

a “ d |gb%@%mtwb%ﬁ§edaﬂégﬁ%§%8§%gﬁm&e&6 ﬁWéCL“f Biggomethyl

armflog‘ﬁez{VlI) RrHis is denyerfedan thdhiaile (€D yardatnadiabvithl KCN, or with
N%@ nldqgéab\{\l@'lamm%g]tu%bﬁ)roml . QR 'ho@n%le QGﬁE ! ?8 cgtaFysed methanolysis

roxy group, sul e conventi onal
(BYIStcbbridegr @Qiulp mefttainel) torthy rthylesey é‘ﬂ) wid ﬁl@utvmylatlon with

I
zgrhgfrﬁ%&ltdb e §fm5 ﬁ@ﬁbt‘ﬂ?ﬁfedoﬁlaieﬁﬁl 1ob &gl Gith A8 Hgteth{%“cléh ge re-

gr oups: rotectlng groups are re

mgh y@é@%ﬁh. é%%rﬁlaﬁ%@ﬁ@a%e ]plﬂﬁ @}Uéw\péftsqu@ﬁlywtfrrblgfq
| gr aupdtermayivo®ucatorintetnhaliite O estiawanial Sciiemeos:
conmpounds of fornula (1) or (HB). For exanple R1 a or
R methoxy igyconvertible to Ra or R I hydroxy
treatnent wi fh 1ithi um and di phenyl phosphi nE (gefiera

met hodHofd sedtR n Irel argost al, J. r A _SoB!"
1973, 7829 HBr. Al kytattor™of the hydjoxy |g
W th a sui tabre aIkyI derivative bearing ea 2

group such as hal( ﬁ yields Rl a or R “ZsuBst i Dt ed (XV)
al koxy. Rl a hal ogen is convertible to her R 1| a by
convent i onal means, for exanple to hydroxy, alkyl tAa¢ipl
(via thiol) and arri no using netal catal ysed cougling
reactions, for exanple using copper as reviewed in

Synl et t (200 15, 2428-2439 and Angewandt e

I nternat i I Liaon, 2003, 42(44), 5400n544 R™
hg{zo{) e 88 B may be mtrﬁduced by tﬁ

M A Tet rahedron 2003, 59(16)

a gsnR oZuch as brono may be conveg' :
by treat msnt wi tdxiipopper (1) cyanl de in (XIV)
N, N- di rreth>i|forrram de. RI a or
0
OH
B/ )H(O O 1
Ra
R0 N R™
~ NS
1b
RPN R

(XI1) (V)

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 (XIII) under standard conditions (see for examples Smith, M.B.;
-13-



carboxy may be obtained by conventional hydrolysis of

Rl a or RI cyano, and the carboxy converted to
whywrosyaet hyl by conventional reduction. ConpRCrtiS2006/060023

formula HA-N(R20) R2" and (V) are known conpounds or

may be prepared anal ogously to known conpounds, see

for exanpl e W2004/ 035569, WO2004/ 089947, W02/ 08224,
MAGIR [ BO0BN an a0 /eB 688202 NoiG9oInerwBa o B 082 do®nic acid (XII)

R N s (ERRROA T compieses i v
Nelspind20 Zensamp MyblogungeBg £ at\p basers do3ReideinP oo Yos s7/uwa.

(002004087 15494), WAEQOGARZTIFX1IY CRACRORERKAB0roWPRAINRA For
S Hﬁg%ﬁ%‘g&t ﬁ;fﬁ?fﬁ{%ﬁf%; i\’g‘i‘lﬁérgﬁgﬁisjo Ptﬁgf%e(rm%@, 54(5), 1006)

to dibfe (IM() R2y@e,acdomplished isinXa iSazilR4BR8plingWeasioa (foeedndili@ns see
e~ b a '

LR e & P i T Site CRS np P 42b anfn

pgrsalycly seitskiedfoeB 15Hpr epar ati ve HPLC. The

benzy] Qu¥aa! PARYS, (RE RICEREIDL B YR fifkt (EFOCERaRWy! chloride, may
hydrogenation to and the am no functi oh

Ive ((XV) d o
be FilAgpd B (4403 hy ORI obro By hAHIBRAY Ae sagauent cyclisation
cftfeddedt Witk eaMRsYcktié Bae br PrlAlrRGkidigstgsdefalibini@iovadoride (E.

W .t h to give e rrqlidl h ochloride salt
Bjten ?t.k‘!‘?EE‘fo%@g‘éi- ?’%Es?ﬁ‘{%r 9%@&%@%%{-1 & E2 (Gi'S) DVAP
= 4- dnmbttytienionapy codipnendSatfdoga Thé whick Arisdiaatreis 1 and R3

- ( e I .Schene
I GBS B PR Rl b e ARSI T o BIRE 0P

| f - Hydr oxybenzyl am ne hydrochlorid
tol uene, EtOH, 800C, (b) Pd(OH)
room tenperature; (c) Benzyl oxycarbgnyl - succi ni m de,

Et 3N, di chl oronmet hane, roomte ure. Schenme 7 In
Schene 8 the am nonet hyl pyrroli dNm& of formula (XVII)
(HAANH(R2 O, Ais (ii), Xis AR8 ,W is a bond, W
and WB are both CH2 , R4 ahd R8 are all H) can be
prepared from conmmerci al lly avail abl g Boc-protected

am nonet hyl pyrrol i dibg, & crRRed to the
trifluoroacetam de. ' '
Schene 8

par af or mal dehyde,
(50psi), MeCH

R (IIE)
where R12 and R1b are as described in formula (D), with a compound R5CH2NH2, by
reductive alkylation.

The compound of formula (IIE) may be prepared by the following Scheme 4:

- 14 -



The am nonet hyl nor pholine internediate of fornula

(XXI') (HAANH(R2 O, Ais (ii), Xis O W, W and W
wae@708ish’ CH ) may be prepared froma chiral PCT/US2006/060023

di chl orobenzyl intermediate (XXI11) (W2003082835)

(Schenme 9) by first protecting the amno function wth

a Boc-protecting group (XXIl1), renoving the

di chl orobenzyl group by hydrogenagfon to give (XXl), O/\j

protecting the norpholine N-atom a O

benzyl oxycar bonyl g%ﬁup (to allow pwification by

chromat ogr aphy) (XX),| and hydrodenatfion to afford the

requi red norphol j erivatiwe (X)) . (XX) Schene 9 N

Furt her ||detail s /for )t he prepdratijon of conpoqus 0
are dint exanpl es. The ~o

Rae}lbﬁcte |aIR®onwoumg$)ac$prd|ng Re the igigntiQn
6T myf"ated for adm ni 3T a n.any*conven‘ént

ant i bact er Ral’s. ~“The phar it i ol
conpogyyt i ons of the invention include those in a form
adapted for oral, topical or parenteral use and may be
used for the treatnent of bacterial infection in
manmal s i ncl udi ng humans. The conposition may be

fornmul ated for adm nistration by any routwesollce
conpositions may be in the foorm of tablets, caps IeﬁA\
powder s, granules, |ozenges) creans or liquid
preparations, such as or Ox sterile parentera

sol utions or suspensions{ The¢ topical fornulations. of
the present invention may No€ presented as, for N

instance, ointnments, creams or |otions, eye oint ts
and eye or ear drops; pr egnat ed dreSS|ngs 5 .
aerosols, and ng j Pr opri.ate cod R

addi ti ves such a§‘pre' ;t|ves_*snLvents\
drug penetratiopn 2 2 ients in oi Nt .
creams. The foRmul a |£ns may al so contain conpatlble
conventi onal carrleﬁg ) such as cream or ointnent bases
and et hanol or ol eyl al coh?fhemsA | oti ons. Such

carr Reacslotmy (b vwartes aﬁtab&q)rt)treetmi &bt@pipeﬂ&inel pudlmsab@dtoxa-&

896
i dotSse I RL bF St tRe e St o agBlmhe
sdlphorm alhydddd gives thattqulcnmyrrb@hatn Derirotedaaeof the acetal with
h?&rS&ﬁ@ﬂ@&dl@ﬂbé&{eQEheQ{% c]f@ﬁy contain conventi onal

excl pients such g agents, for exanple syrup
ac acA&othgléqtlmqﬁwe wrt% fQ %ﬂmpqupd@%@ﬁvh a (GB) in which R 1415 F, R1D

is@IRAisH, |K%p|'15 ¢, iRAONEROd, IAl 1s@fa$,n i Aran@RER IFE(cb@PbOSES), comprises
S mai ze- st ar ch, caIC|un1phosphate sorbitol or
éﬁ%%%%% tabletting lubricants,for exanple nmagnesi um
stearate, talc, polyethylene egcoI or silica;

di sintegrants, for exanple potato starch; or

acceptable wetting agents such as sodi um | auryl

sul phate. The

-15-



tabl ets may be coated according to nethods well known

i n normal pharmaceutical practice. Oral liquid
WEe@pasEdT ons may be in the formof, for exanpP@l/UsS2006/060023

aqueous or oily suspensions, solutions, emulsions,

syrups or elixirs, or may be presented as a dry

product for reconstitution with water or othe6

sui tabl e vehiclg before usg. Such |liquid prepgratjj ons

may coppaingcon en&jonal_?ngggéia, such as,stspending

agent s, tef ‘xaipte sombdt oty yl cellul os

gl ucose s'rgp CBP+ Yse

car boxynet Ry €l | ul ose,Nagifeu@dBNi um st ear at

hydrogenated1edible fats, emul sifying agents; T

exanpl e |l eci thin, sorbitan nonool eate, or aca2i a;

non- aqueous vehicles (which may include edible oils),

for exanple alnond oil, oily esters such as gl ycerpme,

propyl ene glycol, or ethyl alcohol; preservat#es, for

exanplnssryet hyl (g . ;
48sir

acid,—ane, if -d,(%hnvenLLnnal fl avoyri ny
col ouri9g Mg§

N -Sgpdsi t ordvescewi | | cont di
conventional $ !=!;ory bases, e.g. cocoa-buttér or
ot her glyceri de o parenteral adm nistratioA, fluid
unit dosage forns3are prepared utilizing the conpound
and a sterile vehicle, water being preferred. The
compound, endi ng on the vehicl ¢ aRd concentration
used, cap/be eiﬁﬁ&k suspended 6r Ndi sgo ®in the
vehi cl e. \n pgreparing Solu i ons the conmpound can be

di ssol ved—Tmwater—f orCs«piNetig-and filter sterilised
ial or ampoul e and

seal i ng. Advant ageously, e & such as a | oca
anaest hetic, preservative and buffering agents can be

pli.gsol v leqltHe vehicle. To enhance the stability,
Chg caipost PO can be frozen after filling into the
vial and the WRPSFY enoved under vacuum The dry
pyr ndine. . . .
Dby_éhm&%éﬁﬂepomder is then sealed in the vial and an
acconmpanyi ng vial of water. for ipjection my be
supplied to reconstitute SRS i d prior to use.
Par emhedial 3 smsienabetied & &n pigpatie dedymmetbisitintreadtiof to

t he same, man except that the und i s suspended
sy SRR pREERGr o Buiofife 8 EEBHIRgh S ARRIA T hnd o
visiy bestdri(ahias ninyh acetate beviagcpmghics Heldoviosd By ¢ytctisdtionnyith
B R AU P BN SBNBESHE RO L B AUEAS ana
aiypaien abibe resulfantglephektadnesitatart byeenvicatonsy expthads.

i ncl ndediahtbftthig peRRRAS khdwhint hkagisp:t ate uni form

di stribution of the conmpound. The conpositions nmay

contain fromO0. 1% by weight, preferably from 10-60% by

wei ght, of the active material, depending on the

met hod of admi nistration. Were the conpositions

conpri se dosage units, each unit wll preferably

contain from50-1000 ng of the active ingredient. The

dosage as enpl oyed for adult human treatnent wll

- 16 -



preferably range from 100 to 3000 ng per day, for
i nstance 1500 ng per day depending on the route and

wo e@gogrsey of administration. Such a dosage coPCEHERINEE60023
to 1.5 to 50 ng/ kg per day. Suitably the dosage is
from5 to 30 ng/ kg per day. The conpound of formula (1)
may be the sole therapeutic agent in the corrp03|tlo<|)_|n

of the invention or a con‘q\/I Qjaél or}%dv‘wt h ot her

anti Iacter| g %t‘ny|ma| n e ot her 2antd bacterial is a

ObN amas e, M Nhikpi tror WAl SO
eny d rmil a yﬁLusgddge
tre ent of bacterial infectivow® causeth by a w de

range of organisns including both Gamnegative and
G am posi tive orgapj s, Sone conpounds of formula (I)

Ry be actlve agai nst jnore than one orgam s h, ThP OEt
b% %L ?ﬁe bd by t eSY” net hpdgsalesgr i bed/Térein. Al

i DN Fbut—not—i#i t 8 Lo pdt ents—and——
pat e AR cation i ted2'i Pt Bhfe speci At i onHigygs Base,

her ei%? *Fncor porat e referk Nys i eadh i ndi Wadbal
publ i cati on were specifical Iy dand®i ndi vi dual |y
indicated to be incorporated by reference herein as
though fully set forth. The follow ng exanpl es
i | lustragteache preparation of cgitain conpounds o

a e activjityf{of ce i conpounds| of
b 2ghAls Ve sus baoforl At Brgakent
anddiigoeriarent al G @@
rt = roomtenp gre M5 = mass spectrum ES
L ectrospray mass spectroscopy LCM5S or LG Ms =
Li qui d chronat ography spectroscopy HPLC = High

@% aphy (Rt refers to
ok Hf°f ect ed aut oprep = mass

IELC (using a ZQ mass

sp@&QIWeoMe@Pér ( QL 2 Certain reagents are al so

abbrevi ated herein. DVF refers to
Mr@BING M BtssHrR oAl de, TFA refers to trifluoroacetic
Ma@li=dyettiidpulphefsé ridortdo t et r ahydr of uran, Pd/C refers to

pal | adi um on car bon cat al $slﬁemeD§B/l refers to

(Iii/lbc n?eer OeI}Vser aonnes 'Q t%?gh%ﬁ;’ o rgit Iﬁ{l %1: eScﬁ}rl\(?eXIXl%%albqg ¥orhpounds
whiebenatagean QHHONMR) pls)p@tetdrla'dmw@rom onitkbdic mnvw@n@t hygoxy
th'%:tm %fbu ?W&%af%dfehﬁvéﬁ %1&819@&1&&&1@%9%&1&11@& of the

downfi'e
molecule 1nc1ude acyl and alkylsilyl groups. N-protectlng groups are removed by

conventional methods.

Interconversion of R12 and R1b groups may be carried out conventionally, on
compounds of formula (I) or (IIB). For example Rla orR1D methoxy is convertible to
Rlaor R1b hydroxy by treatment with lithium and diphenylphosphine (general method
described in Ireland et al, J. Amer. Chem. Soc., 1973, 7829) or HBr. Alkylation of the
hydroxy group with a suitable alkyl derivative bearing a leaving group such as halide,
yields R12 or RIb substituted alkoxy. R12 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.
R1D 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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internal standard tetranethylsilane (TMS).
Abbrevi ations for NVR data are as follows: s =
W@ 2ghets97 d = doublet, t = triplet, g = quart eRCT/HB2006/060023
mul tiplet, dd = doubl et of doublets, dt = doublet of
triplets, app = apparent, br = broad. CDClI 3 is
deut eri ochl oroform DMSO-d6 is
cyrer dfdrertnind dhiteohpérd Ul dyoxidd &) Na¥diropBgifbrimmmide. R12 or R1D
. o tai
o B LA LR ol 1SBRELLS, UL AR v e

carborpetoRy et ektodwdraxgpstyb By convgatonad seduction.
Cel s 'CHﬁlpbﬁIc%Qif@&ﬁﬂﬂ@HVAeNﬁE@)R@’ ARCIVORSE RMSwn compounds or may be

PPRBUIRA GV BGFUSD O GHPT A RO e AT DO AR T

W21 (8084 1,08 OP2 Op 224 t WK 2¢38106 hn& O3 68 B2 r WIDOR©6807.e

oAl
IR ADABINGE, iR ol Sy cpono:
W20)4082490, WORNOHQ | 408 nW@2D088rhiex18)W 020400982, W0O2002050036,

WEEIH05 @1@&?&76&%@%8@%@@%36@8‘#5 CRIAIDN2 6B §& (8002047 and

anggglt ose tris [(S)- al pha- methyl benzyl car bamat e)
WMddSY¥ht o 5Sum silica. Chiral pak | A col um conprise

of anylhsen tn $chefnd, 65 thetiydasxyydnmihemyihg Byaaainey of formula (XI11)

AT SR BT 2 IR TY 8o SRR

RE aat Band R 8ris @il )cben di pyepaictitrodl Sloabkyrotcbai nbiranitdraediate

COP Py el ARty M i Rl SR EprRicip gl i
regey2e he hy diogpimtion tasivd (XQ ane Hicl amniae %@&ﬁ@@l ceycgedid 4 ca

trﬁl-ﬂg?(ga)rc&gf;‘hgﬁaén@ﬁﬁrfg FE% §|Bﬁt‘aﬁgéa}ébdn§l %drlr? ﬁfg@ﬁm ﬁgohl{gcig ﬁentl)oeved with
I C. I C u Su , [
Hﬁﬂ%@é{ﬁg}ﬁﬂyﬁmﬁlﬁ@@ﬁ]ﬁfi@?ﬁ@%@ﬁ SQ&@«}S anmoni a in an
appropriate solvent. Measured retention tinmes are
depend But he precise cgrditipns of the
chromag o aphic_pmcac?ﬁcr\e . eékg uot ed bE&FowyT n
Exanpl es|t hey areciendi cat i of t(bgc@g@@ of elutyon.
React i ons—inmel vi ng netal hy iquem\/lAiPmcMudi ng I()iq\t/)h Um ocr
hydfde, |ithium al um ni un®Aydri’de, :
di - i séh&E¥Ical um ni um hydri de, sodi um hydri de, sodjum
bor ohydri de and sodi um tri acet oxybor ohydgd deras&
carried out under argon. Differential Scanning
Calorinmetry (DSC) Method A DSC is conducted on a A
I nstrument nodel Q OO Differential Scanning
Cal orimeter. The sanple is placed and wei ghed iR a Al
DSC pan. The pan is seal ed using the hand pr &8s
supplied by the vendor. The sanple is ranped f 25
0C to 300 O0C at 15 C/m nute. Method B DSC i scicondugheskr,
on a TAinstrunents Q OO0 Differential Scanni ngin
Cal orinmeter. The sanple is weighed and placed ighgthgs,
DSC pan (sanple weights are recorded on the
DMAP = 4-dimethylaminopyridine
Scheme 6

The intermediate (XVI) may be prepared by the general method of Scheme 7:
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DSC plot). The pan is seal ed by applying pressure by

hand and pushing each part the pan together (loose |lid
wa@onfiognssat i on). The sanple is ranped from 25 BA/US208&®0023

OC at 10 ¢ m nute. X-Ray Powder Diffraction (XRPD)

Met hod A: PXRD General Area Detector Diffraction

System The sanple is scanned usi ng thg foll ow ng

paramet erg: Scan range: 2-40 degree -theta

Gener at or\poweyr: 40k¥, 40mM dleon SoH e: Cu Kab
Scanjagrpg | ed—scarr Nun‘gg/igf f ames—
Time per frame: 5 mn Sanple QscHIatlHon 0. 5mMm

osci

I lati on dependi ng on sanpl e sizeDet ect ox=A st ance:

25cm Fi | t dr/ nonochroneter: Single Goeel Mrror
Det ector Type: General Area Detector Diffraction
Met hod B: PXRD PANal ytical X Pert Pro MPD W Al pha- 1

Monochroneter The sanple is scanqu usi n e

f ol HOW ng—Iay anet ers: Scamypange:N2-4 es

t wo- t a Generat org power: 4§|/rrA di ation

Sour c Ka Scatn—type: Conti uou@ Ti me per step: 30

Sanp

optl
sllt

second St Si ze O 017 degrbes jtwo-theta per step
| on: s revol ut 1J<ma I nci dent Beam

.04 radi an soller §itQ, Automatic diver gent
ffract ed Beam optl CS: Aut ormtl c sl(Kv$)

c eI ha 1 hr
& i FWDW% abife afigm%%@ dflp Ot
1)2, 5% y’trPOCm tlemgg,r c) B?nzyl rWyl '&chﬁnm ]§3N

orom anc. ro mte

nochr ofret m?ﬁe sarrpl e |§ scan7ned usi ng the

fol |l owi ng pararreters Scan Cfgnﬁe 2-40 de ,
t wo- IRaaearibe atoronssnpyralidine o ormula (XVIT) (HA-NH(R20), A s

(i1), X is CR4R8, wlisa bond, W2 and W3 are both CHy, R4, R7 and R® are all H) can

be prepared from commercially available Boc-protected aminomethylpyrrolidine, and

converted to the trifluoroacetamide.

Boc ;
Boo\N - . ~~N HCl/dioxane/DCM N
_—
(CF,C0O),0 Et;,N
DMAP DCM
NH NHCOCF, HCI NHCOCF,

(XIX)
DMAP

z (XVII) XVl

= 4-dimethylaminopyridine

Scheme 8
The aminomethylmorpholine intermediate of formula (XXI) (HA-NH(R20), Ais

(ii), X is O, W1, W2 and W3 are each CH») may be prepared from a chiral
dichlorobenzyl intermediate (XXIII) (W0O2003082835) (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).
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Radi ati on Source: Cu Ka Scan type: Continuous Tine per
step: 10 seconds Step size: 0.017 degrees two-theta
wW@er7881sp7 Sanpl e Rotation: | s revol ution ti mePCHUR20061060023
Beam optics: 0.04 radian soller slits, 0.25 degree
di vergent slit, 10nm beam nmask, 0.5 degrees
anti-scatter slit D|ff ted Beam opti cs: flxed slits
(X cel erator nodul e), 4 radi an soller sl |

tor Type: Phili ps erator RTMS (Rea ,,,,
hﬂ Strip)BoA® evdat | nd r st oad-clayn tibesr ski | | ed L 0%0)
ref—e#enees»to p aral_l_ans_ca.LLl_,ed ou

S|mlar manner to, or by tlhe general nethod of, 'd)t her

pr epacaons, my enconpas aky ations in rou ine
Tl such as timef™Wenperature, workup PhCH,0COCI
condi t >coM nor changes in Yeagent anmounbsc EtOAc NaHCO,

etc. Exangple 1 |1-({4- [(2,3-Di gydro [1, 4] dioxino

[2,3-c] pyridin-7-ylnethyl)am no] -1-

pi peridinyl }met hyl)-9-fluoro-1, 2-di hydro-4H pyrrol o[ 3,

2,1-ij]quinolin-4-one, Enantioner E2 Di hydrocfl|.oride

(a)

(2E) - N- ( 3- Fl uor o- 2- met hyl phenyl ) - 3- phenyl - 2- pr'gg-jm' d
1)

Chromatography

e A solution of cinnanyl chloride (100 g, 610 in
ethyl acetate (400 m) was added to a N

vi gorously-stirred m xture of 3-fluoro-2-nethyl arﬂgbl i ne
(75 g, 600 nmol), saturated aqueous sodi um bicar bonat e
(850 M), ice (ca 100 g) and ethyl acetate (400 Ky
over 2 min. After 0.25 houschehe 9m xture was filtered,

Was hPHI@her%%llg\g%rﬁfé Pl%?%rrgtlc‘zx? &g%%lp%%ﬂh (?f fg%ulglf(l) 3peefound in the

iltrate an e ‘resu
emmlédi in vacuo (-160 g, 100% . M5 (+ve ion

el eCThOSRItRAYkridl c%n%y%ﬁn&sl\ﬂdterdn{gbtb tie fahv MR Ray B f¥hufted for

qU| nolinone A slurry
a@e}stw?rslw MY SOBYSUSH Y| fB’h‘é%W’P humap REKSEUBAY PSP EHEPY
a@lc(g@ﬁwﬁh oﬁgﬁatﬁfﬂabt)slﬁalﬁl chl or obenzencra]I (408 m ) 6\§1as ,
trea with al uginiumtrichlori :
ot ) TGP R el opma B & e erigting Bk ol fafort adaped
fcstOIrarlr tegdical gqraomsdryl wodnheny dd usal BB AE t(danhertwébacterial infection
Iﬁ%ﬁ{aﬁtlﬂglﬁgln%%{ln% gour then to 750C (i nternal

erature hour. The m xture was allowed to

cool Theerrmpejon miebe @d@e@tqdofoe sdramistiaien Wy epy taugor thes
]Ib(fs[tid'ﬂlg malR ih @fUolh 8 W& ic stu{’ése Wegerd, 3Rl &dloBdhges,
tratiqn and washing wth water. I n.vacuo
CIa PP UL T RETBRERLT U g, o PR pweyt B e S Suspensions,
el eCTh@fb@[oayforﬂmzltlﬂ)ﬂﬁof(tNHpbesent invention may be presented as, for
instance, ointments, creams or lotions, eye ointments and eye or ear drops, impregnated
dressings and aerosols, 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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(c) 7-Fluoro-8-nethyl-2-(nmethyl oxy)quinoline Crude

7-fluoro-8-nethyl-2(lIH)-quinolinone (46 g, 260 mmmol)
woer®7esspended in DMSO (300 m ), warned to 350 T/UR®A6/060023

treated with potassiumt-butoxide (32g, 286 mmol ),

under argon (the internal tenperature rose to 4500).

After 15 mnutes nethyl iodide (21 m, 48 g, 338 mol)
fonasarmapld exh gnesnmataarate ttds. pal sitleylent @yerdlor sibnpelisantagrants, for

efa%ﬁﬁe a@@&lh faE@e@ta%% \%tﬁné ggewn@% ﬁfeﬁ g? S(‘ﬁﬁﬁrzﬂgﬁgfﬂsuhﬁlate The

l'itreés extract xane

talb e@&@@y e récdrcrandingetermeibedsiudl kngrymiamopalitgrigpqentical

plltagﬂl@e Ol h@ﬂd in’e@?raﬁ@flﬂi@ Hay s¢ :npﬂth@tf&‘m antorfdxhfnplee Qqueous or oily
rou or .Sl ca, el utl

SUSEPRHI SIS 1S Bl a0t Y B st iRriairy product

fopremustitu((@&6wah wafet 3y othBsyitabk vohitlebefoteras. p Sacyh) liquid

p%%%r ﬁlgﬂr_isl; éq?te}m xl‘oweng?%al ﬁd%ltlv%ﬁﬁ SIIICéIXaS suspen %e%s for example

sagbitelt m@ﬂnybcel dskuglnenss syraphgdlatin, gﬂérphmtby&w)%&upm canhexymethyl

cdIRfosé, egumilrg%n @f@ﬁfale %51 ok chfhjo Q{a@éa‘?etdlﬂz)‘[é ?a%] %ﬁﬂl?sl gfﬁ%oag@ﬁ)s for

Wwas treate ronnsu00|n|n1 de %H
SHARNLS G&H@mb% l&ﬂm PRAORALG 8T poRg AR 'aqlfﬁ?ﬁﬁ yehiglgs tvduslemay
indtudé GaibId sils), fbﬁ&iﬁrﬁ;ﬂé@lﬂ{o@w@i@bﬂy\@yé@ sucrhr adilpdcting prbpylenc

20 L.t { |
ofieqt s S yadsa PO Stk L oIS i OF BB b crogpenaoate
ot doebic @pid mek) 1faiegmd cofiveatibnad filsvavene onas ladnpiagdnts.

3?} ugﬁﬁ@glt&%%&i‘%oﬁﬁﬂ{ éﬂ??fvpl:lt?o%rap%%?ﬁﬁto hé’stek %{% th@c{}-butter or

e sol ution tere
othier glyecrlid evaporated affording a pal e yeI | ow solid

(51. Fmgpar&ﬁe@l} ad¥iin{sti¥€or, P RLACASRSPIAMY aff Frephfdd utilizing the
quvmn&&%g asterileyelisleyatergacing psfarisg The spmpoynd; fepepding on the

Vaﬁélbl tmd) Boncelrl]tratlon 7us]?d can be either suspended or dlssolvled in the Vehlcle In
t U no
P g TR i oo BB ATRL S Ad Tl Bl Al
stc:Iylaﬁntlddbefo(rQ Sllgg 1885 smnmbl)s vaahor himpowd and s@ﬁﬂg (oi |l bath
{ STPRGRLHEED, Y IR @ Thch MBI S YRR BL A fering
esli

ness a ue partltlone

andedigolvad &y thywehigleg diei chancertbe stabillty. %@sq@éwowﬂph can be
fr@fénﬂﬂ‘ter ﬁ[li@nﬁﬂﬁe {dal hef @d v&tal%r‘i’ékﬁbvéii Lﬁid’éﬁvéﬁmﬁﬂ ITHe@rgnd

I
15)1;?;@ (?v&(ilpr éff %g%f]g§§e Yﬁl gtgi\fagl a?:gﬁ_il_r'l?an (qg) Vlﬂ}eqfﬁ)g,a[te@for
nij e?cﬂbh mlyd)e%uf)p'l&idhy IrecoyigtitBteqhi iqlid pyibl @ast aPercicyal Auspensions
rF:?Pl recﬂn%ﬁbs(tantltaH}/I the saineénan&lls% %ﬁcepl tlhjlt éc%lee undI is s?sganded in
thy, vebickanstead 9f bemg:lchwomldhlag eferif 1sae>nma)1nwbs am(l!mle;hed by
filMakiBn ! ‘Thé@&ﬁ%&?ﬂdl &%h b@ @!eﬁ[lkééiem( é%gsdpb to Q[hglgné'@ﬁlil)ie 8re

heat ed at . hour s. he m xture was
suspeisbratghe sifd etvwéw epa‘b@\fapra@ﬁ@& b @t asiantton yyettigaazsnids

infcludkd anghe \Wain@bsilidfd fatilitatd i farhdistiiBu@sof thé E@heslindo
reno

(7T B Ptmhuians oy, anmipRome: Hator s e piaary Gognip-60% by
weipht, adjttecuws vé aperialydspendegt aratht edtthod 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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with ethyl acetate (2 x 300 ml). The conbi ned organic
fraction was washed with 2N sodi um hydr oxi de, water (X
w@200748i5e¢d (sodi um sul phate), and evapor at ed. H¢BEUS2006/060023

reacti on was repeated on the sane scale, as above. The
conbi ned reaction products were chromat ographed on

silica gel (1.5 kg), eluting with dichl oronethane, to

af f olbe ¢@BpBing;of T@%jula WEmaybe thawwlethewpewsprgayl inrthe

780 Fthﬁ bf tHel 1h‘)fenITBﬁ of Q%&ﬁﬁfnﬁgoN%tﬁ%Ither a bacterlals If the other

uor o- 2- oxo- ro-8 ui nolin acet at g,
anfagteHuigh B\nlagta@l}h@bﬁ Eéactarﬁawmwhﬁ@u meyze)lswbe; ernployed
acet 0Bipbind o(fmm QI) ﬁﬁsi b uk&f ithafFtdidehMacteld] infections

ARR st PSR es S BTues mahma bR caNamcgaiyend Ggam-positive

orgamisins sfvand tt&npnumiybﬁfomslas(l)l mayebk attive agamstemgpe tlainiome

olhisth, ?H‘éﬁxzaazhﬂee iR RIS draneaneand |
af f oAd pahblicatidng. u@haﬂmgdu)@n@u ltnyltqdfto iretchiy pnd patent applications, cited in
th[ls spE&HQJtBn%re( K@?&H ﬁlc@f@é}a’t&i’ Weﬁ%ﬂc@ ¥d Iras@liakifidudiGuBli&kion were

Tot al
SPZ’Q'[ﬁ?alb{ ﬂ@rl%dlﬁld{‘#l%t lﬁéllcaﬁgif fo byt 1aeﬂ%meﬁ VY reforepeediseiin at Boygh fully
sdmﬁwr e of nethyl

[7 f 0%/1 llé)sxi St teqtl111I é aﬂXlo dpeL Al (grﬁgmglds of
Hﬁé th%%iiﬁéé cgﬁ%nﬁdomgogég 0 k ug? aiunst various bacterial
Oltgemzylbt ri ethyl anmoni um chl oride (70 g; 0.307 nol) in

cycl ohexane (1.2 L) was heated at 860C , with vigorous
stlrrlng for 5 hours. The mxture was cool ed, water
Examples 20 Tomerimentah o was extracted with et hyI acetat e
(x 3). The mxture was fil tGnedland re-extracted with
1rh | .gcet %e X % .. The conbi ned organic fraction was
x 2), brine, and dried. The
rtreotn tompwagire epeat ed on the sane scal e, as above, and
rr% Qﬂ’é onbi ned and evaporated to give a solid
e yield 979, sufficiently pure (ca. 90%
NWTOSPWW%SWQOS%% The other 10% of materi al

LCMS"&' DEWMS Eﬁl!lhhlﬁg:hfﬁiﬁe%%r@%hy ﬁ«fﬁss(simrds@cspyel ectrospray)

HB 2 B e S R SR it SR L Tefers fogstentipm me)

MIAP §r M dsh dn@erc&dztnoﬁrapt: yak Odine) te @ pr@prirmdle IHPYIC] (pinaDQ atass A
S Sgtl Utd QEWgtersge
B5OPS (rret hyl oxy) - 8- qui nol i nyl ] - 2- pr openoat e
(90%pure 106 g; equiv. to 0.367 nol),

o , 1- ébf{ﬁh %fdggﬁm{e é}sdmm&wxé&ar paIRLgerk %&Nﬁ\’?

, tetramethylguanidine (13 m)
dmrr?tlaflﬁpr@wmlctq TEALny%@ tﬁﬂa@r@aceéltc 8- EEFfréfersztOH%tm@drofuran
P@/ﬂﬂrefdam Rilla§iRCorDyebdl @EﬁlﬁstlegMﬁe)férSl E&%lMSr&N@MeaBQ@'refers

g%fén’géfs“g’ﬁﬁéz%pqgf&?rééo fhan ezfl ngnvvl th hexane and
t henP@MymuCé@,aénaigeettverﬁmnqel( Iﬂ)NMRf) Specdiancere msopsied ai¢qo or
2808614 agd ci2¥igal sMbts(aty & poeed &l prek hespilbyn (3yldowh6i2ld from the
intd¥iHDstandard 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. CDCI3 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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(i) 1,1 -Dinethylethyl ( 1-
{2-[7-fluoro-2-(nethyl oxy)-8-qui nolinyl]-3-hydroxyprop
wa@ kgo7ogyspperi di nyl ) carbamate A sol ution of nek¢iyUS2006/060023

3-[4-({[(I,I-dinethyl et hyl ) oxy] carbonyl }am no) -1 pi peri

di nyl] -

2-[7-fluoro-2-(nethyl oxy)-8-quinolinyl]propanocate (76

g, oNﬂ’swr)atq refcas (P matrppeipdy BicthyAmmonomynythykpolyptyrene
cavbenate @agethunilethnalodsiitClonlpk ADthd &D-8 codimaseamprise of silica
forYREpasiRivi Rofulins 2bWA paftislazd ANMH 138 10dm meJeQeﬁgm! ADfmsizs Omm;

2 {lhlr %ﬂcl@glzé &Z\i lb?gg%g(ﬁﬁ 5§oafte(%{vvljfl% R%ﬁll?set ?t -100C
i pééealy rbéa{%%& i5di ja{m%%%%aé %raénaﬂoﬁaﬁ thaglugs
corhpris@.of @6ryhak Yris @i alpdiaeme(i@®entylcarbimpata) saatadeonia §um silica.
Chirblpsleth tOlund. dontpeide of A8 Hloss RRI(3 BN dinS | piong 1tk faatate)

\T\%Bﬁih%&j&ﬂ? gpfgl dStllli}:% Tél\)l%ﬂ‘g ;tal‘gj%ém? 't ﬂergéj 50191%{5 comprise of
sl Pl sio0F CG. PEB LB BT REL a@ﬁsﬁ G id stability
withint eewislgIpbirange (pdbl. @r—m 1Q)5ThaSgX uopg Cmm( «eX@hzmgn) column
h&l Ratémesppayhiccd cbsdlchiMtttachéd fo alsilica Jopp@itt Biyd &4 dugh strongly
rekebind ki h kldq{e%aglr& an111: ngolgédqé’sds'hg’h 4 Iﬁﬁﬁeg Q}JJIQE}[ Sdve shbddquently

11 % %[Iﬁ{-i] Wd G&FGSJS_ %1 l]'%: aé)pﬁ I'B, v SO Veny Nhea%grre %er{gntlon'%lmes arc

dgnengdent prthq pregise gandifiani of Bieyohr@nagogiaphic yacpdges. Where quoted
bdiyariothepf-amyplds-theypap aendichtivg lof derdrderatfelution. 35 g, 0. 156
ol ) Rb&LtBRY %@fv%é%étaﬂ-h;l@rldé@ﬁlcw 1R i Bﬁirlde lithium aluminium

dr%(ﬁ ggl 13 uﬁf}laﬂﬁéumu éi(rl%o SOE‘%E“ Ey i dLP sgfié Ofo)hydrﬁi]e and sodium
trwsztpmt@rv@@r F@W@&%Olﬁe&aﬁ@rtaégﬁyer ature for 0.5 hour,
Difiiganti St athigt CAbAMefroDSChour s, and then allowed to
Mszeggold o roomtenperature. The m xture was washed with
bi carbonate solution (2 x 1 L), brine (IL),
dr i eBSCandomdnaedroatacbA thostigimest modell Q@ O Byicrsitigl SE&@%ng

C%ﬁ %nfl’ein']r Igenosa%f?ecfsr ge?b?g ?:%c%/ W%{r%l ﬁ 9}2 Ag/H;Sb u% glki"he pan is scaled using

the th@IPWﬁW%)PhFﬂ BX/F heoieafla’. The &ammj: }Sd@mﬁé‘li frﬁm4250r¢eto 300°Cat 15
®hamite omers El and E2 Met hod A 1, 1- Di et hyl et hyl
]h[(Eg fl uoro-4-oxo-1 , 2-di hydro-4H—pyrroI o[ 3, 2,
uinolinl- yl)nmethyl]-4-piperidinyl} carbamate
(54. DSCOgs cOndidtedronl a) T Avasstidhzas QHIG)Olleﬁéremhhlcﬂdaﬁmhg &hdorimeter.
Tﬁe Qa(%n;%% ls Welgl[let({ E{I{dlcpr acgaﬁtg ﬁltr ;ISS@@ %SQHIBPG v'vr% ghta %};e rreEoe ge(?ép the
D§£adotr) o?i@cpam i featagl] hyeapelyu’rgmresselsa bbubanmdtnushlug a@célcpart the pan
to%ﬁl@r g&&%mdtc%nﬂ Vi p*l“ﬁ‘é(sa%ghé Ml L4 W8 15 At 8red -efaf 10
nor r and dri ed a 350C under vacuum
@08RHP ght to give a solid (62.35 g; 110% - contains

XeRSEBSwIIDiffrdvBoh £YXRPDYN el ectrospray) miz 302 (MH+).

VRS BT RLF5 LB ABRSL AL a8 (14 0) v

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
223 -



chiral hplc into the two enantioners, El and E2, using

a 20 um Chiral pak AD columm, eluting with 80:20:0. 1-
WE@ROOTRKISHY OFHsopropyl amne with Rt El 7.2 m n PEOUR0&ER0023

8.3 mn. The recovery was El 29.3 g (97.4%ee) and E2

30.2 g (94.4 %ee). Method B 1, 1- D net hyl et hyl

{1-1(9-fluoro-4-oxo-| ,2-di hydro-4H pyrrol o[ 3, 2,

1-ijj qui nDkientor Dydtdnret 25dn] - 4- pi peri di nyl } car bamat e

(92g, 229 t ' trated

hydr ochl oF@%PW%%‘%@%%O\%?g?fiigoo M) with
ext ernal PEBFIoRdYPH Gepsrahrep Datgeto @f&Mas stirred
overnight, warm ng to roomtenperature. The m xture
was then concentrated in vacuo at C for 3 hours.
Matod B HrREnPARRbsHos e Bro MED Wi fRlieak Mengptipmetet
Thé¢ byl is(scdndedtusi) thafblivhing gaametgar ously af fording a
fine Whit/\s solid. T{Uﬁ was .l s Iz%\ted by filtration,
washi ng wotd "&Psar- eﬁrqgééw?ﬂ%}e.amyi ng in vacuo at
450C af f ofidectatar phwere 48loV i 4hn{X0. 56g, 829%) .

1-1(4- Am - A= D .GH ) et hyl ]-9-fl uoro-
1, 2-di hyd?gqliﬁf‘gwrﬁg%gf@é, 1- ij]quinolin-4-one

(racem c, SeANHyBe: ScmbiBroue salt) (30g) was subjected to

prepar at i YendprGiephs@E&bagy aphy on a 20um Chiral pak AD
colum el ytin :

W 80:20:0.1
acetonitr Teg:s%ﬁ't H&Hgld?g@ﬁi)?%me%ﬁeﬁéteﬁf fording the El
enant i oneBarfifte Rbtdiont huteesiutias tiae of f-white solid
.( 9.429) Tfnlc?({elﬂy hgam nétic%gaog?a 1éilnb sc’otl e% Fjltitg,délgtgrrnati i'vergent slit,
i sopropyl am ne PRt KB Prepar ative hprc stage. (1)
Titl @if(ﬁ@nipd BedmAptick tAutematic slits (X'celerator module w/ Alpha-1

|- [ (oAb 8mbotcl), DOMIrgdi Ry baiBeti¢! 1 - 9-fl uoro-1, 2-di hydro
-4Hpérro gfh’ nol i n-4-one (enantionmer E2, 67
ny,

ctgsto %’ Pé]!i]lé)lsjil'%gferator
di hydro[ |, 4] di oxi no[ 2, 3-c] pyri di ne- 7- car boxal dehyde

Mgl & BRNE BRI TRE R PR PRARETS Yy ARG, Mo Elheler
The ssae ismicaimed odingrth¢ follavenoparboetetsydri de (141 ny,
0. 66 mol g%m@tg%%%g%;dggg;&g t‘%'?f&é ght the m xture was

partitione Yo et han I n di chl oronet hane and
sat ur at edCap@iaenBosedHURY k2 bonat e sol ution. The

aqueous pRagietivasog¥d:rackged several tinmes with 5%
met hanol [ n dichl oranet hane then the conbined organic

;
extracts VBT #nesi um sul phat e) and
evapor at el@linpkarstepatsgoondhe resi due was

chromet oosapled, B 4L3, Ael.tlatiag v 1h O 20

met hanol N ' 0% gra of nmet hanol in
et hyl acebampledotagrogi hyrevhkutibn mebase of the title

conpound R fRnYBEIR WAL 004 FadlBh sof E4Rits, 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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dH (CDO 3, 250MHz) 1.40-1.55 (2H, m, 1.80-1.95 (2H,

m, 2.08 (IH dt), 2.22 (IH dt), 2.45-2.55 (2H, m,
wWQ@2003021590 (2H, nm), 2.95-3.05 (IH bd), 3.78 (PE¥/USI006/060023

3.95-4.05 (IH M, 4.28-4.35 (4H, m, 4.40-4.50 (2H,

m, 6.60 (IH d), 680690(2H nm, 7.40 (I H dd),

7.65 (IH d), 8.10 (IH s). +ve ion el ectrospray)
Enamplpsh 1¢ (42,3 ﬂﬁh)éirﬁ{a‘ta‘é]ﬂifmln% @Bmémr’éalmﬁbml)mgm] -1-
pipetidénydpnpthyh - fiyorad HR2 aljh ykoetd$-plyychl oG 61 -djid win o kike-4i- ome,
Eﬁhﬁ‘ﬁ&rﬁ&sEmlhy@%Wkﬁlez | - ({4 [(2,3-DOihydro [1, 4]

dioxino [2,3-c] pyridin-Zs thyl)amno] -1-

p| perl di nyl } met hyl )Fo- uorM d| hydr o- 4H pyrrol of 3,

- Di_hydr.gchl ori de

epaned from

[ -[(4-am no-Il pip
nmet hyl ] -9-fl uoro-172Z-
(d% '(ZEﬁNQ@@I&&B%b&Whe

e 3% qloB f dl 9 (I‘g{l]?lt} réﬁ é/ fq( mgy@ %y‘ibo tﬁe 9ﬁbyml) was
a({(’@ﬁ Q) ﬁﬁt@@wbh@af i&tyrp 043 éhlioro %mﬁthyigmbm 5cg, $§9¢nmol),
samettrdraqhedun sddiomml tocaobetaba(®e) mlanck @xiDbE) adl ¢thd aseme (400 ml)
oWV And AMSr §.08 GbhiOHe %kﬁr@@@@ﬁl’cérb@ Swasting WiftleRateA % ork Bolids

Jl% }ﬂ?&fth%‘%?u&@@%ﬂq %ﬁht&%dtﬂ? wrgé 0 '&Jhs 8,457 3?1P0y(~160
gf

Nz
dro 4H-pyrro|o 3 2Q-ij]quino

excess et ha
d by evaporation to dryness and trituration
M#i ttve éathdegtraspray) méz 256AMHG). (61 ng). Exanple 3 1-({(3
45) 4-1(2, 3-Di hydro[ I, 4] di oxi no[ 2, 3-c] pyridin-7-

!0 i, g b As]ge) p|per|d|nyl}rrethyl) 9-fluo

t%li Eﬁgs}%%w %\ﬁ_i%%ﬁérg?ﬁﬁﬁaﬁyﬁﬁ %l -]39plflen391| propenarmde (75 g, 305
mmdl] nFRjerg)engerm@A® nd) Wysirentsd Slc.LWbi ywesh plgmyiumisichiprifle (163 g,
1 29nélh,wartothe Ierdpedathiyed KB0AEF The reaction was stirred vigorously and heated to

@ﬁbﬁhﬁb@%pkra‘tdrk%k PAbi hda R @Utﬁerﬁ@lsteﬁﬁ @Iﬁﬁﬁr Gof 6.8Mour.

Tgeglb%twg W%ﬂ (,Llﬁa/eg to cool((ca id’d &5 %@Q ad%e&1 to O excess 1¥e 1>v1t vigorous
stirripg dPhegesiyfting pigriptate wassyoldedhyifibisagion apd paphiag wyth)veder-
Dbanatie vidueraffordodthb esidacts@e. SYpP0Y 058144, Exanpl e

@kléxpéléctﬁﬁ [&,)Qmemlol\)ma}tcor ding to the general
hod of Exanples I(h), 1(i), I(j) and |I(k) affording

C(S{he pr oduct ai’ [ ol i d racem c at the benzylic
(@ drfil pro-fpethiirg- (PgF}lYéq’@ T¥HBEray) mz 318 (MH+). The

mat eCiale 7 ﬂwef&-me‘dwl Qﬁél)bsmz(yinpne g, 269 nwasl) was suspended in
D&ﬂ@(moefdl)bmm@%meat@ MRerCladat@d witlbétabsnig tibhﬁ)xldéq32g, 286
q?% tuﬁ % tl?onnlge?tgal a%e?atﬂre% 1!0%&1 : q{%; 15' QMGﬁlyl
iodidst@hen véi‘ %ra%”é m@B% O‘P aa %4 Ro\d ltljlliei‘ s@ ﬁFli‘?Berature rose

torg0°6). Agte@ 3iningheimitupv g addedhto water (2 litres) an xtracted 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:dichloromethane
(500 ml). Evaporation afforded the product (36.8g, 74%).
MS (+ve ion electrospray) 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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The recovery was DI 222 ng (>99% de) and D2 123 ng
(>99 % de) from400 ng of diasteroneric am ne. (b)
waeazesisehpound A sol ution of PCT/US2006/060023
| -{[ (3R, 4S) - 4- am no- 3- hydr oxy- | - pi peri di nyl | net hyI }-9-
fl uoroI 2-di hydro-4H pyrrol o[ 3, 2,1 -ij]quinolin-4-one
(2 0.7 mmol, D diast ereomer) and
ﬁkzersd,cwarﬂpéd Biith, dighderesichene, aad daspmtingskargania figetis detig washed
wﬁh (htaratad spediesdidains biealBERAO 481584 then dxiadrplite s3(utiph was filtered
@plug of siTBPhnd dvapdiafia dirfsRIiRY b Hore g}%ﬁbxg %01(1@%511 Jg, V@%
ttpossr%dznpw L Wﬁggxyborohy i de
IV)“OI}A? e Ay 1 ne xtlre was evapor at ed and the
resi due wor ked up and chromat ographed in a simlar
(efiriirore-8-(Bcmbdey )-BE @inalfnfyblachtogtrilhe free base of the
t i t] ] ©anRa8LGrafometdhIuhEs-@hdthiléBAqii®oli :6 Ald4 mmol)
ol %@&e e(?\gu%ﬁ%@g 3%83198 bhd Mgred at
%1 eragl)re) oy Sl ﬁprer}yas ez(a%at& i 8 dé_ys and the
remdue paﬁ@oﬂe@@etwgm ethyl, ac@ta’@’@ |W¢terdl§he BEBBC EAtHCt s washed with
bBndAri€d khd ftered tHr8udhl dhlugddf silida &R élaboratdd, affordiQg & bhle brown
s 17h6 9 erial was converted into the title
ép IZ@ n‘gig]p% g} VI ng i n dichl oronet hane and
ﬁ’eé‘EPd? roéR@ " @3]8 W-chloride in ether in a
simlar manner to Exanple 1. M5 (+ve ion el ectrospray)
(fDTMZetHbﬂ 174 Mblo)-2-(nxtagiolxe)-8- quﬂ(o{h(lé%l]ao@tate
- %&I@oﬁ%@{@hhorg%%xﬁéﬂh?%&?) B:qelRY: l'é;qidc@foﬁltrlle (502 0.231
n%b sy %Lﬁya?qgkz?;@%hf R SR N 5 o
ary ]%f‘@feé‘raé atér for 2 oblis ite Wik svnosdehakthempartitioned
betivebrectbpingrotand(1€9 3ndnwas (T90eplar Bk hixture twaf [[i{8Rd4Syeneve

mRtHyN O7-Bodbsdr- Qk‘dl'l b= dihﬁﬁ‘ﬁlé%ddpﬁﬁéﬂﬂiﬂbta&%fﬁtb ufd THeUQl8ous 187w re-
e%;gac?edékm'ﬂk QX % %ge 2% %dd rllg qi"l'lené)énliﬂned c?r@gnn(: ction was washed
1o

A h% @qqyapngy aljd& ‘ﬁg(tplhg[ 2 dried (sodium sulphate), and evaporated. The
repf oy Wel mpealectmﬁloﬁaindQWQ@s ¢bore. a synt hesis see

WO20QHOESABifed FosatiaH Rodi@s WekcbhrdrBatoivphdicongener @l (1.5 kg),

d I I

gf%ﬂcﬁﬁ’aﬁﬁ% i Q%ﬁgﬁ%@%‘yim o oet hane) ,
ﬁé‘g‘h‘\év?‘ﬁmsﬁﬁaymﬁ NMVR and MBS spectroscopic

data as Exanple 3. The free base in nethanol, was

conv@itd rt@vekd aicthyt(7eftidros-cie-$aldihjalro-ddgliimginghacetate (11 g,
4@5 Qﬁﬁ§l Qas kl’l\g Qﬂ@dqg %tl’?e!ﬂbP@'O ]\%' a{&emﬁ{tﬁ@'@b@ nfégiﬂdq}‘i@ﬁ{ylamme
%69 fl] F:tlnalgg 83/36 {h% a{rlrnethyf)sﬂyﬁidlglzomethane in hexanes
(3 04957 68 nyely ad the migfure 3% &t&rﬁm BIrePm temparfyre far Ahgurs. It was
evaporated to dryness and chromatographed on silica gel, eluting with DCM, to afford an
additional quantity of methyl [7-fluoro-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
benzyltriethyl 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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yl met hyl ) am no] - | - pi peri di nyl }met hyl ) -1, 2-di hydro-4

H pyrrolo[3,2,I-//]quinolin-4- one D hydrochl oride The
W0 e@e/opEse of the title conpound (41 ng) was pPEPHSA6/060023

from di astereoneric 1- {[(3R, 4S) - 4- am no- 3- hydr oxy-

1p|per|d|nyljrrethyl} 9-f 1l uoro- 12d|hydro 4H

pyrrolo[3,2,]-ij]quinolin-4-one
cqrnbigpdsdxt ﬁmaepr@[esl tq gbjepysolidi (98 Ja: @ard@amié RY'de. suffegicryly pure (ca.
9@%5 by NeNIRY forsthe nWEROPAVBSddhdr; 1(EX afiplaecr@ll)s mainlyS¥%ryin@hdterial.
Wﬁ@%@@l@&fﬁiirag}?ﬁm%zommi\ml e 3(b). dH (CDA 3,

0 ,220260(4H m,
3.10

(113 M)ghy]l 3054 é{,[q.u 1- ﬁynetlgylgftbyl&o;g@c lgqqu'l}ﬁmn@ lrslpegﬂ.}nyg)g [7-fluoro-2-
(t6etbPloky HS-quinplidyl§Bogdnsiatet ), 7.25 (I H, s), 7.58 (IH,

dd) A7soﬁfﬂlo(1|o|f|mem 12 7080k d-b (nfethy 18 ) 8+ gﬁndlﬁﬁ'l] -2-propenoate (90%

gfdeé; fy% Bé{w (? gﬁ yflﬁ% ﬁﬁlﬁll%ﬁ‘amate (80.75 g;

gléani wtts(k(e»gted at
80 2(‘3)001‘3 lt\:ylaj$ oRy thtn{a[ G@TGX\@II@gHL Ehhmmmwaﬂwap@atzdm@ﬁfyness
azofto c{dv;tﬂldllhénazalfdi'c:ﬁr()’lhétﬁgﬂa Wed GHiines gdl -ddirtfgrwith hylaheend then

‘e\%gw lte ﬁex‘lhggld[ ‘%@E? Ogigt%gs l‘ng/ég]zégse of the
Jtlvgl%ﬂﬁ%{ﬂ% ?’ repared from
di astereoneric 1- {[(3R 4S) - 4- am no- 3- hydr oxy-

(111 pipiedatick ety ] (Tet2hl7Hfuor8-2f (muesiiydex yd, S2quwih iyt 93 -Aikroxypropyl } -4-
p%kéﬂ&lﬁ géaf?bazmalte 'dJ 1 qui nolin-4-one (122 ng) and

T ?ﬁgt@@i“%f@ﬁaﬂé %&? f?‘yA}OXg]CsQ%?PﬁlégﬂnO)see

VDGO @8141‘1110%26\ gulpfr yhgyonano®ed 1 |Gl gynol) in

tetﬂaheycgefmemad%ﬁrmlh ard70f’ C @ealmhted 3(ith)a sodillrﬂlo(n@iﬁﬁtlﬁum?ﬁﬁﬁhiﬂn)m

grgﬁd% %ﬂl éeéﬁh%%d&i(ﬁﬂ ﬁtl\anggﬁ% r%} gg 960 afh - stlggig gt';[fﬁgsggln \fﬁure for 1
hoyr; tht 0 0 ur, é EW t1% Y EI ' by
aglegus S(qdwm ydrwﬁldi soluppp %Z;\ﬂ mise- {60 fn d({vvat@fd - The
mgturcvBis(stivred ifer). & hemtth@sghaya)ndmbélumlmh%%yereﬁldéed areethe
mMRAGR WaSstigieB Y& §. € Holir0Ittis fllickddeandi Rysiroeh) adithleressriut was

V\T%{(S )sseh ro?p&%ﬁ{; i&j} %&htot%q {gm& golﬁzg?ﬁng]c‘?op% (57.7 ¢; 81%).

yl met hyI )am noj - 3- hydr oxy-1 - pi peri di nyl }met hyl )-9-fl uo
(jy O; lLDiZﬂdﬂlh}hMﬁle{-Mﬂf@-)ﬂubfd ®{ox3-122 -ty o pg o] 32 drigquinolin-1-

)oxy? S e s

hy rp@ﬁgww d§mﬂ aglaée (6159 grRdP § maq}) in chloroform (1 L) was
treatd wity dl[lsﬁpnopmet(lﬁl@ﬂmrd (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+).

dry

(k) 1-[(4-Amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-
1j]quinolin-4-one enantiomers E1 and E2
Method A

1,1-Dimethylethyl {1-[(9-fluoro-4-o0xo0-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-
1-yl)methyl]-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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was treated at OOC with bis(l-nethylethyl)
(E)-1, 2-di azenedi carboxylate (30 m, 152 mmol). After
WA 0008NFES PCT/US2006/060023
[ 5- ({[ 4- (et hoxy) phenyl ] met hyl } oxy) - 4- oxo- | , 4- di hydr o-
2- pyridinyl]methyl acetate (33. 5g, 110 mmol) (for a
synthesi s, see WX004058144, Exanple 60(c)) was added.
fosf3themrs) gvaporaiek® dipiesy pndzsetioped(wigh tplueng Gl havispiugugs
tradded vairidethéreto givet apiek valsd thhi wasefiltaveoft) gixhed with more ether and
dEPRASAE LRder3AER bOTREABIARNY 2 881idS(6h 1363, &l (W/o QGnﬁMnts Rixcess
ng)4OA> ethyl acetate in hexane afforded an oil (2
N&% '67% (containing sonme trlphenylphosphlne OXIde as
(+Vﬁ]5?}?‘i’1f3%1§05p1r9’8)(f3&/ @#H&)-ect rospray) mz 394 (NVH+).

(b) Racemic material (as trlﬂuoroacetate salt; 114 g) was separated by preparative

cHibd hydrigeoyhdtid gaanyhnes] By hﬂ@Ey,] UsATERYZ0 GG hFABAXD column,

I
el @ﬁ ?{nﬁ SPnEt(?g/I%l)g(i phen@?ﬁ rE)Pjﬁaﬁﬂ‘i %ﬂtlf? %felnz/]2 nném anfi Rt E2
-2- pyridinyl}net hOyI acetate (containing
T ¢rq§h@1’ymﬁo€sbﬂ&rﬁeg X7 e e@éalahEZrﬁ&ﬂgt(% 4("/2@6)9 50. 8
mml) i n dichloronethane (500 nl) was treated with
Lyl silane (10 M, 62.6 nmml). A solution of

trf oacet 5 A5 nol) | o
di ch ﬂofélﬁveeﬁwa{%%ﬁyli@o@%ﬁ%aé ofilenctbyio-Ahsplolg silaginolin-
Lybareshytl hé-piexidinyg) cpcbgmetefee a28anmall vertisated o theqsmeentrated

hypdrodilbiicacid €370ahl) tandh gJaWr (m(ﬁﬁ})bﬁﬁP/eﬂéIhyll cooling in ice bath. The

nﬁ&@ﬁeﬁxf@s sﬂ%é'&% %EE %’o%&%@&%er% qfhE HiiuROwas then

C?I]rcelﬂ)tﬁdé[ @cé(dnp\f%g%ﬁl Ve g% @mtr% ulIItaWne ﬂ;léou[s c%?l was triturated
with gthap le aff@ igsa fipgwhite solid. This was isolated

by Filtdatibn Dy ashitpywih bihk) GxyF0cmbbDnyihg iravdcno he4 WYl dffoxded a white
S(}lrdpﬁo{gg tgzl%j uor omet hyI ) sul fonyl ] oxy

" pﬁﬁ{] ghﬂ%{ @1?3 u%% A &%Hyc% AH-pyrrolo[3,2,1-
lJiOélmoélﬁ P iwgﬁm 6’@‘@/%’ Iqfil it EaDBlar Subisetsghtp preparative hple
clbpm@togmlmoneuwm) ChiE)lpak ADdiohmeneldtiogmithdpi24r &1 ( 18. 1
ad’é‘tothﬂ-’e ﬂiﬁﬂiaﬁol 188 pr6fy] SQindafat B s 'éheSEl| ¢Hah@6m&f (Rt 3.6 minutes) as an

# phenylnethyl)oxy - pyrldlnyl met hyl
acet tet |f ate t. as ture with
tr 1 pREFOY R %ta%teﬁ% s gor A e ve hple stage.

triethylam ne (8. 6rr1 61.3 mmol) in tetrahydrofuran
(1§ 201 oaihypouad added. After 30 mnutes the reaction was

war ng%&% AP LIRAGA. Hineridh Jn%ﬂ‘hkl]t@ﬂ%ﬂorl § QthyAro-4H-
pgolﬂ?%b aph @s% QP%QP&P%O § 2.7 ™L0.22 mapgl g 25
LAl xinad 2 drolpyrdings { icerhogald ghsidsifsme. syrhatinsest i on
VWORD0e5 it Bearaph @ (ON(3ithg)c & dibhibiong:thvinemdhdd06s t/Ayiml) was
tre6d At sbdiuRalin@to Bﬁih 86d @'nllg%é‘@% 8m@)). ARer Qirhn overmght
eit

th(e%x?u%%) %{ing 'tlgf?eo! be we nnS }':‘ n% 21*181%%@%? 9119(? Qa
agHeRpytd 1% lepfhopgle éa u&ﬁ@ Té%@&?%ﬂs ageoV i reragteq éwe&htlmes

wath|5% théthangl)in dichéwbuetheme thicn thvecopdiinhahprgaric é)dtmctls wireidnied

(agnbbiomominae) end SQPofitdd WRISr VAR thitdsiiue was chromatographed

0135 1'8&?l E%ﬁl élp} {tﬁ() }ﬂn)etﬁa §in DCM then a 20 -50% gradient of methanol
24iS% theree ase

in éthyl acetate aftording the tree base of the title compound as a yellow oil (71 mg,

71%).

OH (CDCls, 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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[(trifluoronethyl)sulfonyl]nethanesul fonam de (21.9

g). After 16 hours the m xture was washed with water,
waletozdsmnd evapor at ed. Chronmat ography on sil i cBCTEE2006/060023

eluting with 0- 100% ethyl acetate in petrol afforded

a colourless oil (19.7 g, 70%. I\/S (+ve i on

el ectrospray) m z 459 é gmgfﬁéh - D et hy Iethﬁ
11),-4.2 %4 SOyt xip) et g 5P (2H 181, |dD+6p?§ﬂ-6 48[(ZH4mp]7140 G H, dd),
7366(13121;@38 l10(tlardoxyl ate A m xture of (5- {[2-( {[(1

%E@{m&t@s ) Ryydsiag N@Hil} ani no) et hyl J oxy} -
acetg fl ¥ Was¥%33lflt:$%imtﬂ§ txtg/e} UEPOYl{lag é{éhhg excegs hydrogen

chipag @1%@4&&% phi no) - | - bi napht hal ene (BI NAP) (
110 mg, 0.2 mmol), palladlun(ll) acetate (25 ng, 0.1
mmol ) and cesmmcarbonate(l 57 g, 4.8 mmol) in

Qﬁlﬁﬁf ﬁ/@‘{{% - W@?J&ﬁﬁi]ﬁ%xﬁ [%%Oﬁﬁyﬂ 7. ﬁﬁ%ﬂ?l)mﬁno]]q

of
P‘é’t&‘&ﬂ\%}i H“etéyﬁ ﬂ_ﬁt‘?"é’ f%ﬁb@‘ﬁ% -‘/*3‘70 e:?r’l'flh‘é“““’l“‘ -4-one,
Epantieder E] Diltydrochboirifiée was chr omat ogr aphed on silica
gel, eluting with 0-100%.ethyl_acetate in petrol, to
afford a white sdlid (0.8 9% I\/B(+ve|on

el ectrosprayd..nm N3 | et hyI
7- (hydr oxynet hyl ) - 'E\/ro g
[1, 4] oxazine- 1g_ late A S Iut[\pn

- di et hyI et hyl

7 [ (ggf ﬁﬁﬁfl)oﬁlﬁ% gy%e]bage % a\?%gﬁé—gw frgfﬁ[ 10\%‘“4 arm
igbadakDmsEY S RuRe | it Jedloafiofipth enantlomer
Eéb@ﬁm)hm %ﬁTddé’dSQﬂllﬁlﬂdl@ﬁmQ@ 37,0me1dm5 -Tacarpaldehpde @5 mg) by

th@.gandralimethbé ofiExdriple 1(ixscheanaegitapaddech dilicaagal odlutings with 5-20%
nﬂhaﬁ&qntd%%rgﬁéﬂlhﬁé ofRA-Aeia e Shiivacaialus slroscopic

he organi c extract was dried and evaporat ed to
pl@??‘%‘re col ourless ojl (0.78 105% . MS E

el ec?h%&ﬁ@ Bysp immethagel WﬁyonV(eft}fd o the Pilyerash Oétdﬁwlt by adding an
extcebor M h@di@ech bb,ldlnd)e inThkthyral dollpBedibp vdpdradipoxadiyness and

trikn@ AR QX e, 16 ofR ddolliaNe Phngd, 1 - di met hyl et hyl
7- (hydr oxynet hylg) 2, 3-di hydro | H pyrido[ 3, 4-

b][!, 4] oxazi ne- | carboxyl ate (0.78 g, 2.9 mmuol) in

di chI oronet hane (100 m) was treated with
Enamgln® de({(OR,494-0@,3-RilyArg| 1,41 @io3inwid,Bic| pyridint 7-r r ed
m{eﬁhyll)ﬂhtnolBLK}tdraf%;prlpMdﬁyﬂﬁfﬂth) -OflivrbarXathydreiit-e

p3Ralofiy-gfholiiFhpe KRGhGnP ™, BIRAFTARIGY) 1 7

1- [(9 quoro - OX6 -4H pyrrol o[ 3, 2, 1-

i j]quinolin- onl) - - hydr oxy- 4- pi eridji nyl } am no
)met hyl ] -2, 3-0Rpydres "Ny r 1tk "N/\i%[ j
i N
O

(a) 1-{[(3R,4S)-4-amino-3-hydroxy-1-piperidinyl Jmethyl}-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-
propenoate and 1,1-dimethylethyl[(3R,4S5)-3-hydroxy-4-piperidinyl]carbamate (for a
synthesis see W02004058144, 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+).

)
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[3,4-b] [1, 4] oxazi ne- 1l-carboxylate A solution of

di astereoneric
WO 24 08RIZAS) - 4- ami no- 3- hydr oxy- | pi peri di nyl] ne€Ty53006/060023

-9-fluoro- 1, 2-dihydro-4H pyrrol o[ 3, 2,

1-ij]quinolin-4-one (50 ng)was reacted wth

1, 1- di net hyl et hyl

7- f ol hymaterigl @ﬁwue at thebpiaylie 6f18r) Wi Sepagdtes By preparative chiral
hile éto toextytoadi astdrd@meng D Ibandt D2 irgesieilat martdrool E@ﬁmﬁ)ear(rlp)l &he
st%&)a?afaﬁé% HaBGumadtie a@q‘l&(l@f@te@lﬂ{@ﬂpﬂh s@ldotd.ng with

f?b@iﬁ/‘%%ro glaﬁlh& hﬁqr@fr@bl}ﬂﬁ dq{r‘h\"fghtﬁ \?ﬁl id (62

ectrospray

T| t @h%fﬁ%mm avap b 232ines (399% de) mch@% h1;2|3é{1$13(F93 % ée) from 400
mig-df (d{asBRMG)e dmin¢9- f | uor o- 4- oxo- |, 2- di hydr o- 4Hpyrrol of
3,2, 1- |J]qU|noI|n | - yI)nethyl]-3-hydroxy-4-piperidinyl

ohATLDQ rﬁﬁ’fcﬁ&}i
|hy ro- p , 4 2|ne
ohitoRIob ﬁ&ﬁlﬁ P % #%y (o e pgriey Wty -S-fdoro-
lﬁrdlhydmﬂbiapmcpleBa%id}]qmncEllM ne fAXemg,0. howeols Ré diastercomer)
aid X BAdi18/d06(3 ,48¥iapiab i, R d|p3tidink ecdrbiattiedy deGo ox 01t Rede

W@id?)4b§éllﬁgrnﬁxa @2$S)Q‘Q ?%ll tOr’} fakt 19%%\]6&1?{6@11%%21% (3 ml)
WS REaL §ith e R bpw@ﬂﬂ%‘a@é I 2 oy, After' &y the

mixtpteaygsrRyaporated wag dreaesidee vorkged ynasd chrlomamﬁaphed in a similar
mahi@naEegnplphi€l) affording the dreg dhscadfith¢ tige vortipouhd-a4 %ot less oil
i@bmyet hanol i n dichl oronet hane fol | oned by

L L0 P o 3 e

288 &318.r3- Q0 WA (B p P (2 Hcﬁ)@l éo‘h frap-4d % (4H, m),

44661)55 @H, a0 (e 685 50 6(%95(1@5) 62%(1Hd&nx @66 (1H, m),
rggr 250MHz) 1.70-1.90 (2H, , 2.20-2.60 (4H,

4 OO a:%er a(i) w( § 8gn :IJ’nté' %e t1t%5 H% 22% 6}231_1‘ tb)lng n

dlebl,qro a@é t]&qnwdd&g exgesyily jagen & lorlqle G@e Hn awlrmlar manner
t07E>w1I(1¢IH dd), 7.90 (IH, d), 7.95 (IH d). M5 (+ve ion

MS @6t hiasEeayospiy FndBSaMN+) The free base was
converted to the title dihydrochloride salt (22 ng) in

a simlar nanner to Exanple 1. Exanple 8
rofuro - ridin | met hyl amno - -
Eﬁgﬂ@p{%y ll-({ﬁlbféf)r i @y3- PHE‘ld)il/iyll)‘l]QmPiilmb?,é-Cﬂp}Z-l@inh'&dr 0- 4
yhth @iyl athinoB-32hdrbky-a+pipealidinyt meoind)-Difhyodto-dchlithyidee-4(R)
pgﬁ?g{{?{gﬂgmhmdlﬁ%ﬂ@W&J&E&'@V b}ﬁmyhrécm&ﬁ&é met hyl si |

2- pyridinyL}ne acetate

{[(trifluorongjhyh)sullon;lifig pnyl ) met hyl
acetate (for a , OO 58 4 anple
60(d)) (10 g, 23 \NZ

The free base of the title compound (93 mg) was prepared from 1-{[(3R,45)-4-
amino-3-hydroxy-1-piperidinylJmethyl}-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-
ij]quinolin-4-one (D2 diastereomer) (122 mg) and 2,3-dihydro[ 1,4]dioxino[2,3-
c]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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mol es) was di ssolved in acetonitrile (400 m) and

triethylamne (65 m) and copper (1) iodide (0.44 g,
wQ2®7M85hes) were added. The m xture was degasBedUs29d6/060023

pl aced under a bl anket of argon.

Trinmethyl silylacetylene (10 m, 69 mmol es) and

bi s(tri phenyl phosphi ne)pal |l adi un{11) dichloride (0.645

g, 0.9mmvl es) were added and the m xture heated to

450C for 18hrs. The mixture was then all owed to cool

E&8fipid 4 CFRdro TQ?(@R' JS)@-E Ay QVRBOJ]ﬁhﬁtﬂlJlﬂsdttb’]§§ﬁaln -6-

b e i ORI SRS Ay h -+
O'E%QHTY@WP@UP'%% e). Chr omat ogr aphy on silica gel,

eluting with a gradi en N ;. /5% ethyl acetate in
gave an|oil (8.45 g, 96% . M
8

40- 60 petrol eum ef her,

(+ve ion el eddggshray z "¢

{ 5- Hydr oxy- 4- [( ri =@ '#yL)etWr>dl nyl } met
hyl acetate, tri{ ye et at ®@H

{5-({[4- (Met hyl oxy) phenyl ] net hyI } oxy) [(t@l nmet hyl si |

yl) emey fr¥é basof A it ddydpoed (Wl marebapepdr8d AdnGdiadereomeric 1-

alnrﬂng'3| d? hR0&: 916 1}-@% d- nd%tg;(
pm“)bé% ﬁlﬁflqﬁ} ensn’»g Qﬁ& Pl;ét‘LFEyE El@ %ﬁal& 3@ (fora

symithesiss @emﬁg)wé@iﬁléﬂeﬂxqr@pld |6>l/hle55§ Yanigldchr bagceyalapetbed of
Eeample3(l9a gel , eluting with a gradient of 2 - 8%

tb@ﬁgbsm cfhlloof 26@@0 ¢n)an. gl (;50((13@1 %), 3.00-
Hﬁ?@ﬁng@c 39?5 pr a§)4g & f MERL-2%)), 6.62 (11,

éHo‘Qy E](H,rsl)n%ﬁ (IS jdid 7)@0’1%91)]?3@0}6%14% nyl } met
1\/Is/q+va¢c&te1t<&rosp1rayjh1m4@a(d\eﬂa) e) (10 g, 22 mol es) was
di ssohyade base W&b@h&b@mﬁ%&@l&h% BRArb S RKaWiA B similar manner to
rg erl(l) i odide (5.2 27 nmmol es) then heated under
ux for 18hrs. The mxture was al l owed to cool,
evaporat ed to dryness and the residue partitioned
bet ween ethyl acetate and water. This m xture was

Efxmlnber@&Fiﬁbwqt[((hkmbgh&mokym (BP¥R-6,9RARYdroesA/dues.

3483 -5 Illi ﬂﬁm azma§ gﬁei}%ﬁoﬁ aetﬁivm ci'%éFﬁdifn:y He?ﬁgﬁlml ~dihydro-

I@Fﬁﬂ'i"@rﬁ dﬂq%“” 6‘0 r?fé‘é?ré & in 40-60

petrol eum et her.
furof 2, 3-c] thyI acetate(lq_ﬁg 27%
and a | ess

(trinmethylsi I

]pyrlH y\l\met acetate
(1.3 g, 23% as 0l NS (e i on ecylospr ) m z
192 (M+H) and M5 (+ve ion el ectrospraly S 264 (MH).

{[i;é g?é@%@gsg%]f ¥ tﬁtg J&Fﬁ%o}’lh % ¥r8 &histercomeric 1-

SEAHBOCIY APy “Lhpengis Jéa it h
peiolelBl, lnn]mymluw@ee (22 mg) amdrfeﬂxceﬁﬂrdﬂexﬁrethH 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
manner to Example 1
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anbi ent tenperature for 18hrs. The m xture was then

partitioned between ethyl acetate and water. The
W@e@ansise7 wer e separated and dried then evaporB@EUS1006/060023

dryness. This gave an oil (0.63 g, 7099. M5 (+ve ion

el ectrospray) mz 150 (M+). (e)

2, 3-Di hydrofurof 2, 3-c] pyridi n-5-yl net hano

Furo[ 2, 3-c] pyri din-5-yl met hanol (1.29 g, 8.7 mmuol es)
Ewamptt 5 do({(3RI45)M-¢RBaDilydirbA H¥pyridod,42p[d1 dpanzineT at
yl%wTh :(ﬁﬁﬁ']‘-@ﬂiﬂirb?ﬁﬁ%ﬁﬁéﬂi&ﬁyﬁﬂfiatl?flﬁﬁﬂifo% 1M aihy4PIU H-

on. C he m xture was
ofoldral VbR E ggq"@ﬁwchlﬂﬂdfhe Filtrae
evaporated to drynpsss (1.31 g, 100% M5 (+ve

ion el ectrospr ()

2, 3- Di hydr of ur o2, 3>¢7 Pyl diyre- BNC e

2, 3- Di hydr of ur o[ , 3- i di & 5-§1 ngt hanjol ~ (J1. 31 g,
8.7 muol es) was dir¥So edln ichlo (100 m),

d se (6 | e

g has b reopRe T S S aentd me?hsdiqxaﬂggm@ﬁgﬁmethyl
adctads el guhr and evaporation of the filtrate to dryness

gaveAadlidioh of &qﬁlegylpﬁ@é}ﬂnneh(@) 6y @50 @it Battrasarodyman (600 ml)
Wgé I &é@at(dvb-kf)lt ? I-llib Li@dg eﬁfc§1%09§‘1§f% (@6 IﬁthS2

£ eégﬁélillpléte %}}ﬁﬁ]ﬁx&?ﬂ?}llg I)él 0-1,4-dihydro-2-

pﬂrlcbnﬂ@npthykﬁﬁp}aﬁﬁe(ﬁﬁ@g} ll(blnmollpd,f@_a synthesm see W02004058144,
Edardpldichgo)ly wadlddalyd r Aftaf 103nidutesibehglialvohédli(d 3 ¢p i hnbd)nmgds added
it ke niRrugh &}ngtﬁ{édr&kgllglt Cﬁ%ﬁfﬁbﬁ &ndchioffal %@Mesﬂ(c%%lutlng

g it uSis i d880Eh AP 8y ol fine some
triphoiyIphasphing pxidgyas ap impurgyho (2H m) 3. 10 3. 25(1H,
MS (+v8 iG0cl¢@tdsptay) mdz AB- MEB).(2H, n), 4.30 (2H, s),

4.50 (2H, t), 4.60 (2H, t), 6.60 (IH d), 7.00 (IH,

(‘bt)){é| Atigx%(\-% ph%ﬁeylmeth@&o&{@:h glqgi n?n,?r?& hgé m 0 %%:etate salt
NIRRT M2 i’mea@ Doxy}-2-
pwadinyl¢ methybicetate ecogiamih@iripiamylphospbinExaidslae al irEranty) €20 g,
5@ 8 9mﬁbll)l‘ﬁf Oichlofdriethane (500 rnl) was treated with triet &irlsﬂane (10 ml, 62.6

5}‘ SOhQ(t 03(fyt'r %Maz Qv{(ﬁ‘ k 64%%51 onget ane (200rnl)
am n X X
W|as c{ﬁ: Qlur}ﬁéif; IS ris]vx@ﬁl ?ﬂolr% (ﬂ rorn to raphed
omsﬁyajg@@mtmgmél 0 Wo@élytba@%at@-fhezm thier Pel 0¢omgthanel-DCM

affdidingy) soveds thy Bpakedinf £ omniikast eithariphidnglphosphine oxide (8.33 g).

Mﬁ@@@a@?ér&gﬂagpfﬁ%a%ﬁg@% 1-piperidinyl]nmethyl}

| | - | 50
il &[[(51 %Drmlﬁ V%ﬁllﬁ)gﬁslgﬁrbsgﬂgﬁmnﬁwwg})d}%} -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 ml, 92
mmol). After 30 minutes a solution of 5-hydroxy-4-[(phenylmethyl)oxy]-2-
pyridinyl}methyl acetate trifluoroacetate salt as a 1:1 mixture with triphenylphosphine
oxide (23.8g, 61.3 mmol) and triethylamine (8.6ml, 61.3 mmol) in tetrahydrofuran (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 oil (40.2
g).The oil (40.2g) was dissolved in EtOH (300ml) and hydrogenated over 10% palladium
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2- car boxal dehyde (for a synthesis, see W2003087098,
Exanpl e 307(f) (synonym 7-

W@@®708697, 8-t et rahydro-[ |, 8] napht hyri di ne- 2- cBeUK206/@650023
hyde)) (27 ng), in 16%vyield by the general nethod of
Exan'pl e 3(b). dH (CDO 3, 250MHz) 1.70-1.90 (2H, m,
2.00-2.30 (4H, %240275 (5H, m, 2.80- 3.10 (3H,

omryharg)ag QZ(Mg)lfgr t@hpurpy Theqmiggirg mas ﬁﬁyred@né Sv{poFptedito give a yellow

oh (B4 £).H, t), 700(IH dd), 7.35-7.45 (2H, m, 7.68

(1'H Adb1utBn P tHd }}_6"1109/561} (4&1@ é)"iﬂ ﬁlc'hﬁﬁoﬁbtﬁﬁﬁer ?ﬁg EI?I)’%/a;gfréated with

nve

%J*%Y%nm&ﬁ?é‘% Plg)s{ % ! ? [wl ar manner

Ekfgh}ﬁq)rget %Wigp@l @@Qapcsp gfnan[u(ig (271, DR ﬁ}eé 1 110]4115 the mixture was
wdshediwith ya2teB-dabpynd caporat@ Yhnendiggrpphy olsilicd gel, cluting with 0-
1®n%%ﬂiyﬂh&ye{té ol AffSrdbd HOJO(Podfdrlegs Qﬂllzbwi{g 7%). o

one Enantioner
Ng(ﬁxfrar ocC %rrdl% ayé@ﬂ%ﬂd‘@%ﬁlﬂl chl oropy This was
repared by a slight variation on the nethod of Kasnar

(GBtl JaDimetbglethys 7 d s ciglonyrheby - delsdihy@o4)H-pyadd[33)b][ 1.4]oxazine-
14a%oxPlateHydr azi ne sul phate salt (51 g) was suspended

VAl s [2- (VRIS G 1Yo RIS B 'EH{’E?A)% Joxy}-4-
AR LG e o U i

bisehphenziphesphinphd . ¥ éamhﬂwlmﬁéBMBhﬂé@ 1y, 02 12910@ palladium(IT)
advyde €25 mg, G Uhpha) end Ge3ivgn burbeore( 16 7cg, alrthineidl Hia talnene (20 ml)

wasPHtedBLIB0°C Thker Bfg%ﬁ'fgﬂ | Gh&its ﬂi%ﬁ%lt%f-éd' a%ﬁte%’po*i’é(ted (See S. L.

B GR  BRST b atidSh B aff e Er 1RO RRILE ' € @9

chy: ow&gﬁapﬂlectow pibgeed. JuBDpyithdld Phedilon aceatc an priraldo afford a
whot balid (01883, gP%)The solid in two batches was treated

M@(%%e%}{)@l%ﬁl{sg@ pfg]yi:mg)%\ngg)(Z x 200 M) and heated to

|ux for 3 ours m xture was cool ed,

vaporat d an ot roped wi_th tol uene. due .
s'-Bipst Yk@ﬁg&%@ra@w thyle ﬁﬁoﬁh%ﬁ@?hl&hewaﬁ%éahslblpil@éame-1-
Céalqwedus sodi um bi carbonate sol ution and extracted w th
DCM AwotiioRif @, 1- &hﬁ%t@ﬂ@ﬂﬂlﬁ[(@@&ﬁaﬁ}t)ﬁle\i@ﬂﬁ gdrditgdiran -

?Elatﬂﬁéﬂﬂ;{ in- f % aﬁé@é 8& 75r131‘% & d o§an (20 1) and water

a he

53? B0V 5 <6 5 A2 Wiﬂ) shogo qﬁﬂ% %H@%  After 0.5

h(gir 7oy xture vsivBnegnitaiedite a gh fc:Samizmcts@% pmumcvoetween cthyl

ade&@ﬂﬁtﬁcﬁw@ﬁ‘er ithe g bl CeNtac ORYY dritaizind @) apdvided to/&ffordna colourless oil
Eregtioespray) nmz 184/185/186 (MHt),

MK 5] B BEAB% SPAYE: chlor opyr | dest e, (b}

2 [ (3,6-Di chloro-4-pyridazi nyl)oxy] ethanol A sol ution
(fofl, 1edimydtieylethgl T6ony(-33-dthydionl H-ptriéd|$ drtolf L4 prafi2&0-catboxylate

vas Ar@aiRd ofll,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(IV) oxide (2.02 g, 23.3 mmol) and stirred overnight. Filtration and
evaporation afforded a white solid (0.62 g, 81%).
MS (+ve ion electrospray) m/z 265(MH+).

(g) 1,1-Dimethylethyl 7-[({(3R,4S)-1-[(9-fluoro-4-0x0-1,2-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,4S)-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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around OOC (ice bath cooling) with sodi um hydride (60%
di spersion in oil, 5.9 g) over 40 mnutes. After the
W@7o31so7 was conpl ete, 3,4, 6-trichl oropyri dazP@BUS2006/060023
cont ai ni ng i soners of brono-dichl oropyri dazi ne as
inmpurity (27 g) was added portionw se and washed in
with nore drY THF ( 50n1£{and the m xture was stirred )
was reapied paih 111 Wonethyladiy] dformpdm I-diyeioat Hparideldrhblj htloxazine-
1 -Thdbory teuH @ nuR dy clangeistal atodthd(dfExhmplavbuaijrdingenfter
citoidtogehpty { uRGUE Ak 8- 906 dfRaRH IGATIRANGb McfRhd mteas%ﬁd (62 mg,
6§%éracted W th chl orof orm (5x) and ethyl acétate (3x).
conmbi ned organi c_extracts were washed with water,
My (g 1y dpctesaiay instd GuMEand evapor at ed and t he
SO|Id filtered off and washed with CHCI 3 (x3) and
Wrmigdcddipdindacuum over overni ght at 400C affording a

V\’hl 3 rt]j.og ?2151 A %3[ g?%l 7- la |4§ T-gg?sﬁ{ﬁ‘o -4-0x0-1,2- (é]lhydro -4H-
pm@n&@% ﬂiqtmn m "t\% &y r&ﬁYéH FRBFR R S%wanome% yI]-2,3-
didgéyo71 I-@-Mymglo[S kﬂrb]ﬁh4h)gazma-tl topehogylate (62 rng) in dichloromethane (1.5
m3) N t@fabedOwith eHfyodsLbtic 4didi10% nnp[AFte3-1tonY thicdaiziune whs

v bfﬁttécpﬂldele ?es{d(lg ’V&Qs %é‘o@ﬂog&?w'qth [11%\5&@2" h& Yés ?ﬁ;égﬁlgﬁﬁfﬂetate
8}

ntaln
sl PP The Ty o e%ﬁféﬁff&f With in Piocs ate resin
bysg ugtl H({, fiterms and; ayapyptinotesirargs-dt way elifomptogepred on silica

gélehpdigatitr €0-f0Y ZM howtonitethaaslgodichldremethendt, goll@tedlhOfurther
p%&i‘ﬁ@ﬁ Bh Qt}gvers-g‘lﬁlaﬁ@ﬁ@itos@sw&fﬂﬁ ﬁla\é\@élrm%gﬂ&{ (NIDAP)

<ei¢%£ﬁ%$e§?nétall?/8a%gfqme%P%“Jﬁﬁmmfla%ﬁ% BB ol BRingp white solid

gdeboric acid and evaporated to dryness. \Water was
SHc{dlédnahdldlméomﬁéz)dlum A8 (2511 mp QL 260682 5 (41 1h), 2.70-3.00 (2H, m),

3qt)1f3015§hqr 3d50 @g, &)gla@ogtm{sgl mba(ﬁ% hevapay, atsadt 59(2H, m),
n c
fvgggé ey Sé WD, "@ﬂﬁad% 90‘@% UBIe Ay
Mg @8] GW ray
3-Et Tﬁkm frce BaSE vehis h:ynivew[eld tQ ﬂiedltb)dllﬂw[l‘QQl‘@Or@]Wfti @amngyen A similar
mSahdittd BRadple 1.
3-chloro-6, 7-di hydro[ |, 4] di oxi no[ 2, 3-c] pyri dazi ne
contalnlng ca. 15% of a brono species (13.6 g, 0.079
mol ) in dimethoxyet hane (400 nl) was degassed under
Exagple § dr({GR, 4@BagDihydrofuro|2,3-c]pyridin-5-ylmethyl)amino]-3-
hy dtoxeki-pipleridiyeimyd thh-Opfuce) R2ddiladiro M H{-Pyriodo[d)2,1-i] quinolin-4-
oﬂ@bﬁéﬂkHﬁhGﬂﬂponate (10.33 g),
trivinylcyclotribgroxane pyridine conplex (
11.32 g) and water m )Nwer® added. The m xture was
heated at 95 Qf f 48/ houks and cool ed and evapor at ed
' Wa _reage eous
€ 8Aad extract d(x)vvith
DCM Extracts were“dried (sodi um sulp evapor at ed
g 0 9),
@g i @@ﬁﬂg@ OOPERH R iméf#&&’??gﬁl%?@?? di ng
p¥r 193 g, 50%: [also sone inpure fractions
(1. 8(5g§{][4{}6§e( E)puhgwlhn@ Ilr}@gﬁﬁaﬁxtrnﬂmzr@%hxlm&fynyl]oxy} -2-
pyridinyl)methyl acetate (for a synthesis, see W02004058144 Example 60(d)) (10 g, 23
mmoles) was dissolved in acetonitrile (400 ml) and triethylamine (65 ml) and copper (1)
iodide (0.44 g, 2.3 mmoles) were added. The mixture was degassed and placed under a
blanket of argon. Trimethylsilylacetylene (10 ml, 69 mmoles) and
bis(triphenylphosphine)palladium(II) dichloride (0.645 g, 0.9mmoles) were added and the
mixture heated to 45°C for 18hrs. The mixture was then allowed to cool and filtered. The
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(e) 6,7-D hydro[
1, 4] di oxi no[ 2, 3-c] pyri dazi ne- 3- car bal dehyde Method A A

W@ 000081507 of PCT/US2006/060023
3- et henyl -6, 7-di hydro[ |, 4] di oxi no[ 2, 3-c] pyri dazi ne (
11.58 g) in dioxan/water (600 m /180 m ), cooled in
ice, was treated with an aqueous sol ution of osm um

filteatq was ehapprasedvip wiryness #rd)tha Fasidyie dpririoped bewaercthulzcgite and
witer.sThe ocgani @layerswad depmtédtand deiedn(sodiunt sidpichtdf t er 7

hour @hfﬂ%ia% 85ty & §18cd fh X‘@?ad?e‘ﬁ@@f-’ﬁ@i 880 L Qhyl acctate in
4(2 g tﬁsl ind 8z €0t I Oper gg dé/o Silica gel, dioxan
ﬁ CAP SY 0T S & 8 é h e nmixture was
@ff@ﬂ%ﬁ@@ctf%pw)/ ©WMH#)-ght, then added to a

SI l'ica colum (400 g) and chromat ogr aphed el uting

{BtHﬁﬂb -@f[gﬁﬁfietﬂgzm Qtﬂ'ijﬂdl dcBralRe¥ FNBroacctate
to af %; y’gj‘ ?’ t) ‘gw mg;'[ 9T}Jn9n -2-

Ct
pgl(g etate (8 les) in ch loro t ane( rnl) was treated

W1th41]1ﬂumacr¢a[: 201842 ]4|mylr) am@mqmlsalana (b dX il penel sGancd ehambient
tePipREtird GoMEShrd) U Ingidtut dvvagiparafddxb Wighe®d and chromatographed on

Ezﬁ%&o&ﬁtlg gréth %#E%/(ﬁé ahg24] }& %Ha%'t%;ﬂgﬁ§?tﬁ&] nfs%ﬁ#e%ﬁi Mfhis gave an
pal | adi urr(lngchl oride (5 ng, 0.03 mmuol),

N@@vemrsilmtmserr@y Ybropane (24 ng, 0.06 nmol)
and |, 8-di azabi cycl o[ 5.4. 0] undec-7- ene (0.1 m, 0.64

dgm{a 2\9&3 Syrafflsd imlhs1 gae)gtyr e was heat ed at 1000C for

nder str nnnox dto
ool 13 i—‘gﬁf%g IBurarLd et@ﬂygl"ﬁ%%@ﬁilgﬁ i 0
tfl#h%@tcﬁ fo) akke aZtZéminﬁ ChEX ad s Yedrig fyriding @%QQ i ufﬁ@ted with
ccnjpedh)abdld@% Prg) 27 imdesrdicarticaled wadertraftenfon p 8hus. Elvdwpixture was
aldfddab %o@ln evdpotdi&l @UryRADYAN e FeSIR! JartBIRYA be@feen cthyl acetate
aﬁ(?\?/%!e C}il%t %Sgt&rg\%daﬁ ?{lﬂe &6@’0?1@9 %% 1& B érﬁc?ve éonaérarteSdues The
orgpRiciavsE maé%pa}:ﬁt g@ t ate pp rgnﬁ &Fa@Ped on silica gel,
cluting withi gradientf dP pyadia a@yh&ew@mrél@atbmwgodi@m\emeﬂ Uhisqgave
fL@(f)[2EBJ§ r1d1n 5 ylrnethyl acetate (1.15 g, 27%) and a less polar product [2-

(t %ﬁn‘jﬁj- % Qé’e'i td 3Qezg3/f rhxyl ate
N%g; ?‘g%%%pgé% %(éggwne?ectro%prag) m/z 264
(M

i de/ acetonitrile cool [ ng bath) and treated with a
t ol uene sol ution of d| i sobut yl al um ni um hydride (1M

(dé 4T 3-Ap @r(m{_lgl_gl gf 2 hours aqueous sodi um

d | 12, d wed
oy E%W?%S ?ﬂffum % gfﬁ@%m SIRSRL R S i P e o
mé)ta raper (AeH) wps Boged vhvd pediempydrided 12 gdythgpstirred at

ambicphatnpemasc fetdatrsaiible triveturd wdsuithen partitiod HeowcohSethyl acetate

ait]l Wit SThe B@n‘lﬂs’%éﬂé Sephited dddt Rlc@dhdddvapaitcite aBIngN This gave
‘%‘1 ?%’s etlrres with 1:1 THF: DCM and t he conbi ned
ra e

v)apora d. _Chronat ography on 1Qg silica
Ve Ry %&P%twsnrazb@;%i%@@é

(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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af forded the product (290 ng, 73%. M5 (+ve ion

el ectrospray) mz 167 (M+). An alternative work-up
WEe@eeshipe conpri ses quenching with methanol |PCI/ESH0©H60023

wi t h sodi um hydroxi de and DCM The reaction m xture is

evaporated to dryness then dissolved in DCM and wat er

addedtoforma%y like precipitate. Cone. HO is
il

(fhddeldibyAtpfenal, fric west-Parbddelyidd t hen the phases
par t 2 Bioihedrofund| 253 phoyat ads-yBadthariod (B8IHeM. 7 enrhdles) was dissolved

1%8@8%6%1@@1%% IG(PIInl oﬁ‘@ﬂe(p\)(llt%Mn Hake I\@&@xfﬁ%t(@ 3N& mmoles) and
heat (flén eltr %?rﬂ\r}\l/:xl%% ]&Eﬂe FiIfiES Sth?(?}u%h %%f e{jaﬂéireélgﬁ? a gng{))tu t%a filtrate
o EReSHEaYReA UM %gpMk Met hod C (i) 6, 7- Di hydr o[

m@ﬁvdllmxeln@fozpﬁy):ﬂnMISw(MHﬁ)a 3-carbonitrile A solution
of 3-chloro-6, 7-dihydro[l, 4] di oxi no[ 2, 3-c] pyri dazi ne

(é {Jéj [) in DI\/Fh(4O m) was degazsed under

r on tes then zinc(ll)cyani de .82q, 7 )

ol Jhe {reg ‘ggsz.% @1‘%}% C@a}p@ae%@ﬁr@%\é{?% H&P%ﬁé tofpm( %@%@rﬁweﬂc 1-

{[APR),48)-4+ arnlmé(lmdmxenypbhdéiml]m)l%}r-%fb@m1,(Zaﬁmdfg%H-

pyvesie[ 3 d—@ﬂlqulﬂ_dﬂﬁl Moxk wmrn‘g@&dﬂﬁaidﬂ@daifuﬂo?mﬁ]@tﬁﬁﬂﬁ-ght

c&r’ﬂ??iclﬁr\ﬂ@g mﬁ@ 19,4 {eYJ‘gf H&af ﬁ%ﬂh%% 2mple 3(b).

Sﬁ‘? grraatﬁ%ﬂo IS A ooy A 20 gp gyt
hd. DEN. Fhask twad Odt- 2t vk 4§@&2Hm)sfbl5% ), t4fdn(2H, 1),

6f60I(II&;da)d7 aoajnevnapmm(leﬂ 8), Ghi0o( TR, ddy, aisy(1HNd)p 830Y 1H, ).

MY HivE Rt QbMUITRpRY %JMMSWMM 100% et hyl acetate in

2?2??5%@” ﬁ%f O R i i dadeics 3 R g e simiter

menpgrde EXAMBRA, 3- ¢] pyri dazi ne- 3- car boxyl at e
6, 7-Di hydro[ |, 4] di oxi no[ 2, 3-c] pyri dazi ne-3-carbonitril
e (0.5g, 3.1 mmmol ) and caesi um carbonate (1.5g, 4.6

EERble 43¢ ABHERINIRASA R Lol A STl b AldfilBroct 5

naRhthy HﬂBIf%W&“P“& Ringed - m&a@ewﬂmqthﬂ ks ~dihgdiosdH-

pﬁltmhl[i'!béd ijlquiredini4-npe Diliydyoehlayide ochl ori ¢ acid was
added until pH no | onge [ '

r the reaction mxture
was quenched wi th satjurated afjueous sodi Hml bi car bonat e

sol uti on andOa d.th
conbi ned DCM e

axINaGt es eti WiN_h dhe
' : ere dri edov sodi untsul phat e
ess.Olﬁer a 2Qg
silica colum eluting with 0-100% et etate in

t hen evapor at ed
hexamge até bisd et tHdT&leWoﬂﬁjé@hd (258 as7 % ardbfiomvd@adt@Bomeric 1-

{gﬁglé,ﬁ%ﬁvolm ??ﬁ bis) %ﬂgdgf emg% ; ; JPY%%? qg%;;ﬁ%ﬁdme-

2saborddetyslg (fop atspiethesis, see W02 03 87098 Example 307(f) (synonym 7-
0x0-5,6,7,8-tetrahydro-[ 1,8]naphthyridine-2-carboxaldehyde)) (27 mg), in 16% yield by

the general method of Example 3(b).
OH (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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title conpound in a simlar manner to Method B (ii)

above. Method D
W@20@mosnser 6, 7- di hydro[ |, 4] di oxi no[ 2, 3-c] pyr i daRrCTES2986/060023

be converted to a norpholine am de by treatnment with

nmor phol i ne and CO, catalyzed by Pdd 2 and |igand (such

as di phenyl h|no ferrocene) in a suitable sol vent
Egmnl%@%dt ? Dihxdrofi:l digwige 2 3sclpriddazindudaethyd)amino]-1-
ptﬁ&ﬂdﬁ@ﬂhﬂétﬂgb%ﬂum 12dlikydrord Aiplylrolo[3,2,1-ij]quinolin-4-one

Eﬂhnﬁ&a@lum Imhydﬂoehmdaydr ide. (f) 1-(
4-1(6, 7-Di hydrof |

4]d|0X|no[2 3- c¢] pyridfzi N3- y} net hyl ) ami no] - 1-
pi peridinyl } meyhyly- 9-1] uoko- L{2-di hydro- 4

H pyrrolo[3,2,1* 'P- -onﬁ nthonen E
(thhod A) A sol N

-[ (4-am no- | - pi peri di yl)nethyl] 9- fiNdor@w1, 2-di hydro
G?nggqpmﬁﬁghﬁhgagng i j]quinolin-4-one (enantionmer El)

6, 7- iPﬁy’%ﬁS&ﬁpa‘Eﬁ ot?yo% gt Ea“oa“8}18§‘|ﬂil%%'?'ihﬁg oS K 5f Hehyd
Nacleapdey & Nusipogdembi P41 nl i S H2UARt hane/ met hanol (220
nm / 6Bydtayineasipbatolsald (5 Ing)avasisagpchdtdinamdert (26@mBdhaatddhto reflux

arRPSHo HSnTaldi @& ty@xu B proodyy W%eadﬁg@dﬂ)ﬁlvv@ 'I'Hg‘?lln)(turér R8s heated at

re o'fI%rn hOE}laI'g Plen ﬁ)%lleg !t(r(?l\rrgoce?flbtegptefa&urs gegrlrear%]Céuog v%aasrrg%eiat e w1g1 29¢g
hﬁédrwn@s%ph@e 3 mpwomgel%méﬂéwdsﬁm SRRy @P%P‘@ﬁltpltates were
cileceddlyddhytim, (VbstiedgyitOwatenamnd cewms aaddadd andcahbieed batch in
VMU rto AE6R §OfbeIt hlﬂ‘}@ﬂb%&!@?ﬁ@ik‘{ﬁdh(ﬂﬁ ak 4-whi sofid (B3 g).
S 1d6ifi$%ﬁ flése\Lasatr Sllrt%it\g?ﬁ p@? ER&E% 0% hl d)ét(ﬁ x®00 ml)

SoBRe LB BTEE Yostolad) cvimgiig qubezeotroped
wtért@lusr@p dhatastiugndss phditivgeadbeiwcphdisklofamethane aadisplamtet
aquebhls Wwdiim bR%ebrakiasikioh andleatdcaydonet Dane twide ¥10t&The organic

ts J&@ dRE@EN gva 51%&10 tl"ﬁ(ls"f'@srl&eC\QMG NEdotve B VAR fll@hﬁﬁiethane

‘l.fp SRHPEEPRE! buben i kb BNk AREPO B ENAAUIE solid (101.5

gadtferding the title conpound (free base) as a yel | ow

(ISOMSJar(algsis dhogyed ¢329-30eHnfpdbH DMSEINciR Db bdano-dicRbrdpydhlazine).
eE@n eléct?o’ép@a RVA ?81/18’9/18%1\@@+ﬂ kbbhidbpyrddakhe( | H

? obscured b
MSS) gt e B R PR el b o BEE e
, 3.85 (2H, s), 4.05 (IH m, 4.20(1H, dd), 435
(L 2H(3, dd)lphldr%@-p&ﬁ&hmml)oxﬂeﬂl&nblzH m 6.50 (IH d),
7. OOA(sthtloh)o;f ethy@@ 01 @3)ml) 7n Rirakydrofuedn 2OB{lwes ir@fled at
%F 58, (sMﬂ'"}n hy((gl)de %6(‘% dispersion in oil, 5.9 g) over 40
mingyt ¢ ddit C e, coptaining isomers of
bq@?rlpedlphiﬁp?gny}%dﬁlmfxsnggfmq&7iﬁjaﬁzmﬁgge al?;d washed in with
mldr Yy T ICHIO [ 3nA) hndzthl endkined whs dirfudeat BP@Adri 10k tHeh ad rgbniE2

te(ﬂ\ﬂ;é{'a!?ﬂg osérnight. The mixture was concentrated (to 1/3 volume) then diluted with
aqueous sodium 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 vacuum 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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A sol ution of
| -[(4-am no-| -piperidinyl)methyl]-9-fluoro-1, 2-di hydro
WO 200H08¥59T rol o[ 3, 2,1 -1 j]qui nolin-4-one (racen BCEUEW06/060023
base with some TFA salt) (3.5 g, 11.63 mol assuned
all free base) and
6, 7-di hydro] I, 4] di oxi no[ 2, 3-c] pyri dazi ne- 3- car bal dehyd
(c 3(C1.110@86@ ihyrre{3.4i¢kex ol 23 -piviridsanar ) was cool ed i n
an i aeohaioh ofi€(3,6-eithdatovli-pyridaemy)oxyJethanol containing some bromo-
dérNaﬁQ@ [P r(P(W)O@ rrh(q i @ny%il&an%? 2"]]')%3)5 tredfef vAROlithion hydrlde

Xt ur
%e?gfl@?) SR gos TR e Stl%({gtn?%{l TGt PEE AR @R eon, then
0 s @V gt cHIcoB#aIoR nuixtupgwat gucashedaiti et diggan, then
wﬂﬂ WataoBheshltt@nGoE, evapatatedeo balf ivolumastakai toe ptetdwitly SM
hidrbéHietid £id aﬁ’d@va@bira@éﬂi tb RIrMRGY WatbOwd MRicH B fHea8sidaswas

eﬁFac{ela%xr\gl g%&%f&%l %i géoghugr:[)’ Lﬁpl%&t?)@a%ﬁe\fa m%tgd ¥¥)a’§l’ford a white

repar.a
KA g g Kcogr?amﬁaca JsPref mbmGoREORDy al pak AD

Nt&)(menon dbaitdspigywin'h1 805 00 1gH; rsogreM3ig
H: I sopropylamine with Rt El 10.2 mn and Rt E2 12.4

«g;?Eﬂ£§§lézqggﬁﬁyﬂQﬁdféhl gwﬁdQHSQS % ee), and E2
]

dloxn;?ocw g c]pyridazine containing ca.
@ubmmﬁ @19@163@3 é;gs 0842 mq)l)em;ﬂllrn@ﬂlhwe}lmﬁ h#}Q mi)-was degassed
ulpIiep erdodifoiy1( mét thyh jet@kis( triphanylphdsishihy)daltedéim (0) (2 g), potassium
cdrb P 8'0@3%) 2 hﬁzﬁkgﬁﬂé}eidﬁ%&oﬂfﬂ% ?ﬂéﬁ% 'cQﬁ'iEfex Bl 185 %?and water

converte rochl,or

(52 gps véei%% dr?g?'}‘?ehmg(t%remza}s &Fatﬁ%ﬁﬁ% 16 égiﬂ% S anf cooleg and
caparitdeto dopicps. (The mixuge wapireafert Wi 130apows sodiuabbicarbgnas
sqytiondai emrﬁetydi (ﬁact) twyith) REIVh &xtradts were dried (sodium sulphate), evaporated
i (b8 Eés‘i’dd%)é'h}dfﬁitl? & d‘nl slﬂl%aogell A0 16 @ith 0-100% ethyl acetate

EE o%i %hel g%gbff' ?%ﬁ(ﬁ Q{W araglllons (1.8 2)]
&Tﬁﬂ%&?ﬁ%ﬁﬁp@wl Hﬁ 3 ylnethyl)an1no] 1-
p|per|d|nyl}nethyl) 9-fluoro-1I, 2-di hydro-4

(%WDH?MQ{@A%{)X@ﬂzwc]@s»hdermﬁr vogberanidcomer El, free

nol ) was slurrled in absol ute

et anol 700 d to refl ive a

omaebiog g e RN RLE Ut ot TGt pUsss o) in
digxen/Natey HO9ohY B} ])aesioded(in 2, Sragtreated m agiquyousgelution of
osidetketroXido (Mo pov t150ml) aht godiomyickiodateds gRThisanirade fvas

alRRAU to yAFH kEshd AFRER h‘aﬁﬁé%tna&] ﬁl?ﬁﬁ% @8 nheERA O was @@alporated to

I on . was I.ent

t
AR BRI oD Ed iy g5 "SRy R Crhi’?fg%% JOsg Hdded and
thpHRIXEI5¢ VS ERPOTALed tordsyncss pverighh dtenvidded a1 dlie qodymn (400 g)
ar{dléRomhtpgraphet, dtutiad vath Glor0farmftben -8 00Whuatlsyl unctete ilmhgtane, to

aﬂ%%%ﬁ@soﬁﬁ‘(@ﬁé 8499y | M HO in dioxane may be used
MSn(Jere e elgétro%%y?}fﬁz (leﬁihod B

Method B

(i) 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(II)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 ml, 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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1-({4-[(6, 7-Di hydr o]

1, 4] di oxi no[ 2, 3-c] pyri dazi n- 3-yl net hyl ) am no] - 1-
werEensddnyl } met hyl ) - 9-fl uoro-1, 2-di hydro-4  PCT/US2006/060023

H pyrrol o[ 3, 2,1 -z/] quinolin-4-one enantionmer El, free

base ( 3.9 g; 8.64 mvles) was slurried for 30 m nutes

at 250C in acetone (66 ni To this suspension was

) .
clytipewith Toduetpeagcieroyigthgkancarfordad stighdnipruie prodyrt (GRees). This
miaerial wed takeronp of ety Qedthtd@nd ififtettidaxmneint 8. sexhlirdmoudt 6f insoluble

yER Yolid, BUagordtg dﬁh% fiRnatd a[fﬂﬁ’@ecf A lpgégirut%g(lge zn%@sﬁ %’e

N%“@P%E‘os' Qct}"éasraf %%3:90' the fi
R° &l 3??4 (resutln off white solid was
dri efiDAT-Biy dioh! - Ad¢ovieol 243 Flnyridane- gicgdaldebydsy ( 96 %
) tif selutmrqm(ﬁ bng! 657¢diltydrol ,41dioxnpft, d{c]pyridazine-3-carboxylate (570
mb, 2Bd Inqmlmﬁ{ BHBC0 By wsﬂsaczdonbd&oxa p@&hﬂdtél@%@ﬁi 409 (solid carbon
%kfa%/racgt lb jlﬂ% at Jndlﬁ%ra% Wl lﬂ)’e‘ﬂ% golﬁtlon %f di-
O I n-
1815)6 g éﬁgfa?l ot £ ppiERsogum
hEkamﬁb éOlmtl:QIl (2M{ 12 drppfé Vrrprddedrfollgvediby BICO (Homl). The mixture
wh@stdrad foy 15 daaites &--90Cethby hll@mdyolwardrtemperature. Sodium sulphate
wh BRIt Sha Yo By ]s‘)u‘rgcli fdg l4|9 @inhited ﬁieﬁﬂqw?e %Jas ﬁltered through
KZFS%PQ‘W%%HE%H% éml ot ¢ Tl P g pipegy 00
Chematography on 10g silica eluting with 0-20% methanol in DCM
aﬂfer(ci{:dltl{e(;ﬁo&ucd(Mdng;[m%@] di oxi no[ 2, 3-c] pyri dazi n- 3-
WK, Q%IM él@éﬂd@ﬁﬂay) ﬂwl@ﬁ(mﬁwyl } nethyl)-9-fluoro-

en an IFlaEYG WPﬁé/ 4P Brggeé([u(éz &%n els %QUI ?10' | D ﬁg}%gmnol instead of
W&éé@@iﬁm yidrexi¢eand PCYR h§tf‘?%CF1@%I NfEHIee emmré&%tq dgpess then
disscdatdad DEMmnd veaddrutdid editodbrih @l geb hks plepipoaiccCand. 1G1lns added and

thgﬂ%x{dthn@e(ﬁéhd"fhen e %ﬂa hotitioRel KRIkpAURHNS AN addd¥ero the

hsd & fallowed" q) 191¥Ja er(An ol® fttepgtl ih the layers are
o%ﬁr%;;% SapRem, aifajﬁ{*h igiﬁﬁ

Seé’ﬁ@t%jpf &qa@%@estr@t%wgh DaChéh hespfc ?&ga@@%ﬁrled over
maghaonai sgphdte title conpound as a white solid. (b) 1-(
{4 [(6 7- Di hydr o[
¢ oxi no[ 2, 3- c] pyri dazi n- 3-yl met hyI )am no] - -

er. 9-f ] yoro 2:-dih
ﬂ By gﬂ A L N T e o R
bas eA(Sthlog ‘of 3:cplorabe]- é@ydmélﬁ}ﬂumm[éé -glpyri®@ingi(Awtldsd mmol)
inad MI(40 @li) vasdetagsddtunidbargdibfor 10.mihGtet ied ziegiDRpsnidn(0.82g, 7

? W&@e&y&%&éﬁ%ﬁ%ﬁﬁéﬁhﬁlﬁo 26%'&%)%3%22@'0?2% .
R o LR 301 ) e i RS ok el & 120
ov%mgln‘eth% ayaporaterbiogiigirsn il Hevie Wi Raghitéancd hatvass saturated
aducbtiesodoak bicaswhetd safutibn and DCA atxancting 3 8medvéth DCM. The DCM
phR8 Wab dABd Wiirts8dinal dufhhaasthel FiRgkedhnd evapBited @h@&matggﬂ’aphy ona
S%QF&{ g‘olur%n %Lu\(l%g Wléélo 906% %ghél{a%etéte El{ %eﬁgl%ﬁﬁﬁgﬁ d gle.ﬂ_ﬁduct (1.5g,

ace
) gi ve a SI mlar yield of product .
ME. (#5191 G Dty Hmi 164 (ME+).
1, 4] ai)cautylcz{ idﬁrya}dqy didHedhs23- Mb?ﬁdaﬁ)ﬂe}ﬁﬁmﬂﬁiyla&

pl PEp C fﬂ 2f3| ?%r‘?%zm% ﬁgﬁf&{l&ﬂ ol) and
PR n4 é Blatsss suppidt B h
caps . & Gima lares® Supendcga ¢ iymgh b >zﬂ P ghours
st(ngg; h\ygglmydjtprm)amd (0. lM 15 ml) then 2M hydrochlorlc 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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Exanple 10D | -({4- [(6,7-Di hydro [1,4] dioxino
[2, 3-c] pyridazin-3-yl nmethyl)am no] -1-
werEensddnyl } met hyl ) - 9-fl uoro-1, 2-di hydro-4  PCT/US2006/060023
H pyrrol o[ 3,2,1-//]quinolin-4-one Enantiomer El Mono
benzoate salt Acetonitrile (10n1_) was added to
crystall|ne I {4 [(6,7-di ro[l, 4] di oxi no[ 2, 3-
O pydivanasi 911 PP RLALdat d{w]ess Q@(prp@tpg@pkwpr} a 20g silica
catetnhyelyting- vhﬂu@n 00%Xkt1RA dedipdiohékaknie afforded the product (0.55g, 77%)
W(Mh&{@e&rdspl}ajy gw@qumﬂ4 one enantioner El, free
base benzoi c ,d (1.0
equi (/mf é’ﬁ%lwﬁ[ll\’/%@oq h Iﬁ’y da% VS % l%qﬁﬁ hé’lq'§ was
addeButyFad-dihygrpl! %@XW% é’ Wishzipg-Insthaxy ke wapipduced to the

tltlencpmptamdnea sibidar swdnincistodetbod Bgn) Abdvicer ed and dri ed
|n a vacuum oven at 500C overni ght to give about

;11913 title conpound. 1-({4-[(6,7-Di hydrof

i No azi n-3-yl met hyl ) am

p. per’ & W}‘?r@%@ﬁﬁéfa %Hé (g ‘1”88&8%1 &erdﬁﬁ rBayoe Aonvited to.a
miahpling kojd3, by, treagmir wiifonprphaliemen deR@neatdlrend sl Padpend ligand

(snetnzodipRers i Hosptiied feirogenoniset sultalld s€lveitDSeh Meburg@nitrile. The

ardt @b ‘?edla%d tothi farb Ll(i@hyd'e @yr}¥&j1{0tlg[l ilmﬂ)] dididbtty uminium

h%ﬁfé c] pyridazin-3-yl am no

ridinyl}nmethyl)-9- fluoro |, 2-di hydro-4
H pyrrol o[ 3,2,1-//]quinolin-4-one Enantioner El Mno
(f§ 2E)4-ProbuDéneeh [0 ddosiab R, X-alpyAddwt 8 ati@ethy Budaodl1 - (60

1 $h L [y D&l pyrrolo[3,2,1- lin-4-one E
pl?b éhny)ﬁ; eﬁgﬂjﬁ?hyggog[ [ EC%] ddlrd())m no[né0 %[3 ¢] gﬁuumoalzn. nO%e nantiomer

am no]( -1-pi peridi nyI} nmet %Ifﬁ 9-f
1, 2- éuﬂe? 10804 lLE[ ‘bﬁmﬂ‘@l pepdinyDmedviln uﬁt04l,8vdéhydr0-4H-
ﬁm’lnﬁ i qutholif-4-@ec baaetigriderdbD) (§9.5 gTHé mﬂnuk) rayd was
6h9cﬁﬁﬁﬁoi01]§i@2£ﬁo[233 R riahAHE -8 Scarftdchde W0ioch doM¥emmol) in

dl%flﬂ%%rﬁ ér{%?m thgt?ol m%& \%gsoéoo?e(él 1 Eﬂ‘?%a ?111 Xnd tﬁleattglfswnh

Qé’d‘HP\‘Fé%CéWtXY bayohyFiderds) k3 SHAEY. g0 yaggggioved. After 3
hagaimorh éat-didy do[ EERIEfim] 2 360 | pyoidagingridcarbdtiegdb bk gt ©.1 mmol)
whoaddct @AY efi@é s orniEhe Mot kidichak (flisld, @rle@lmo\t\)astw bl after 1

h&HR5Q 'so&lgﬁ tﬂgdze Bm%é/f{g&&%ﬁ'@ gvﬁr‘S fino Q{?& é’&dﬁg@ @ftér' aOIWrther 2

hnltrho d elcrtY | ne di
%15?{ c éi‘iaé addegalovydp dp ¢ 218p5E Ly IITeAAAUEOH VP U&loae ao fum
bwﬂwb@e g0V Bl phesensoe serasted arttite iaancoua nbaseffuglees ¢xtracted
withyweithal 336 ateehaadbiadii¢idotohetimat (@ k 080 afl). fihe erdxaiecxtiabe Sere

ccﬂﬁﬁn@c[ eév%fgé‘lka{éﬂdérﬁgﬁgoﬁl% gf&bﬁé@&y siR&f Q41 €l b RAR L Lk Qfent of 0-
2 /;ﬁegﬁ%g? f lgro&ljleﬁ%ed%f qrﬂlng[%ﬁ %‘i? f Boalilﬁfi rq:gj:e b?ise) as a yellow

sqhiddeBil i AgYPnet hyl ) - 9-f I uoro- 1, 2- di hydr o- 4
SHtst6-DMSD 32 FONHZ) 1.3 361 (H; #h).0nes- Er%ér(BHomee,rl & (Inp2.10 (1H,

) (2%1%) z?érot(qﬁflt 1!11;293%59 ﬁ{ﬁ%% gﬁ(\gﬁw&%@% ﬁggeﬂ?&k §P @Q@(%It,(gl) 275
98 y, 47530 40 (2H,

rg bt g?)\z’%]o '13{%1% SEOGCIH, D), Eiog(tl ) d4d). 7§91 (?H d)%b?

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

(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-if]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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(2QQ, 10.5 0.2 (2Q, 11.7 0.2 (2Q, 17.5 0.2 (29,
17.8 0.2 (2Q . (XRPD Method A). (b) Trihydrate (i)
WChargedI2. 224 ¢ PCT/US2006/060023

|- ({4-[(6, 7-di hydro[ |, 4] di oxi no[ 2, 3-c] pyri dazi n- 3-

yl met hyl ) am no] 1- pi per| d| nyI }rret hyl ) - 9-f | uor o-

1, 2-di hydro-4 ]rrg%%r) r ol og - ?qw noI i n-4-one
cahaldevsrét- ke ek mQDMﬂit @&éa ) soglgf in ppicg bagh apd treated
witbaodiom, trigixdegddradhydodaek g.ofd moet)oitbe aonding bath wasersmofed and
theahiRfuré &al errddeacd@n terhjerit@t Glettight. The 6ORGre Wharrgael with

a(ﬁféoﬁéjégdﬁdn@ Bﬁlarb%nytgl UQ@%I En@%gtrep Oe}%l‘g D049 OUTBSd Uhe solid
? ébssfﬁ I %ﬁ%@@ﬁe znhvgﬁzrto 1tV|ee e %gfﬁm ricemate as a
¢ &t CﬁC R nsed solid with acetone. Dried ,under
vaculiisatas 3apgateq by prephefiye ehigd hgle into the two enantiomers, E1 and
EDR -u(s{rd=d Z0Bum-ditaychik of D cdludingxliunog 2;itB-8&0}28y0.1 dazi n- 3-
cyﬂ OBE OV DAY sBRopy hndh PR Tth Rt Nyl 10BN ahd Rt B2 qrzar rnln

[ 3 | g
e Al RSy ot s psAaviplaguisone
reactor. Charged 4 vol unmes of acetone and 4 vol unes of
(hyeltidg cqrapaund r eact or. Heat ed sol ution to 550C. Cool ed
to S5O0C-piad-Basdast1 i dibxiddmR (3nk Jpowtidazi-3 tylibign ahopeed.
1 101N (0] lh 3 1 m- Enantiomer
p 11&'1 %m% é‘ﬂ"u Po [19Ufihy drs. QW@&%{ C?P?gcglﬁcﬁ 4@9&

g

er
EffRhbae mgggﬁe;cmbvaatﬁ tng SRl idsaelry ahe R @ similar
menegt dedxemplsllunes of acetone to slurry, during which
the slurry warned to 20C. Isolated solid at 20C.
Ri nsed solid vvlth 5 voI unes of acetone. Dried under

E%?I(I:lﬁ yeEﬁO? g(ii‘? X@r dfog ﬁ(?{ Fﬁ,q-ccf{)yrslgazqn-%tylmethyl)amino]-1-
pipenidamdinethyh; %ﬂe?rmwuialzy PYEX OBy 2akrijHyyinolin-4-one
Epapgomer BY Momsitiydiryelferfideor o- |, 2- di hydro- 4

Métmrft;ol o[ 3,2,1-z/]quinolin- 4 one Enanti oner El Mno

(ZE) ﬂ{ 890? }Eln& 3h @aa & )amino]-1-
[Tl e e

p]ﬁ)SII’I @n@g{o lipet-ARgenantiomer
EN) freem@@ (Péeks O 1 ruels) @@Wlﬁd} i@y kitscthaw! { Hidtml); and heated
t05ref71ux & divé 2@)1?11 Btelsol@iod, thérool8d b 60C2at P @jueols 8.0 10. 2

2 S(H%Q) 12330 ) wis 2d e%l 0 0 (@ion was
m(fl 18?56%0 A, émélj]E)ﬁ t ;}Qéé i%? fm ép;j@iﬁ Sk

arpb@g‘fﬁemppr}ap}rq@rﬁ)y Lgs,fthm@lq thd’Q-,a)ngl;s@rmd for 2 hours. The solid
whis fijtercd ol Fagheld-vith eld odbindl-(4000me), knbdiddars0 °€l fovh 8 dours

ub&Ehid-RetEResERake 2saliby tid W&llroi‘ﬁtfe ﬁ‘i@ysbéjﬁe@% bRc&of aqueous
Hﬁlcuum oven at 800C to give title anhydrate .

({4-[(6, 7-D hydro[
Wlmdcﬁom no[ 2, 3-c] pyri dazi n- 3-yl net hyl ) am no] - 1-

pi pet(¢H-nipl 7-Datyldyd| ) 4wléilnoiﬂcﬁ—&]piﬂdhzhya{ylmdthyl)ammo] 1-
p1 RYiHG ORISR 9 udtd- A9ide) drélf: nyf% antii I'iolﬁqu4 RO Ghantiomer
é% sg) klre 'ée%lﬁ%%ﬁfég \g\/asaﬁ 13553 nu[tn% ttb% ANR&hne (66
. To this suspensmn Was added a few seed crystals of title compound, followed by a

solutlon of 1.0 M HCl in dioxane (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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2270C DHf 137J/g. (DSC Method B). XRPD peaks (val ues
given in degrees two-theta): 6.1 0.2 (2Q, 10.5 0.2

W@ 20Qy/0815079 0.2 (2Q, 16.0 0.2 (2Q, 18.3 0OrQr/21H6/060023
21.0 0.2 (2Q . (XRPD Method C). (d) D hydrate
Met hanol s vol % Water (0.5 nL) was added to crystalline

l-({4-[ (6, 7-
di %HKE}‘E‘[@@]’Q?W%Q{bf‘ﬂi@ii@?Bﬁr?]@&@@%ﬁ%3wlm’étﬂlﬁ9ﬁf)@ﬁﬂ'ﬁo] -
pipepdipel; natihyy)-9-fimdtoyl P -ddhfdrard Hopyrrdte |31 gt qHdblin-4-one Enantiomer

E rftohQi:0kBoAdé: rhédliftbiet 24v°¢-(pRe eaplixgmer El, free
base (~30 ngy). The resulting slurry was, under a

vortex speed of 750rpm held at 400C for I'h then was

t enper e | ed.from 0-400C 48 .houyrs (
EXROPIR TG GO0 0k G Ehoxmes2 i ol S T By agpinol-1-
pipeyidimsiliraethyl)tRBugrooti2elihydro-4Hpyecblel3, 2, 1-gl quinolin42@@ C
EanftiabeEl Mond4-aletBylbohieas siiphodarfsaf00r pm  The

(ap eg c%%'tdlﬁée f"(‘ B%Wedlﬂ)%@ﬁM éﬂ%&fﬁoﬁf@% 192iRY-

Pltr ra
vl g}l&(ﬁ Frigsaay S uT T oo 0 Eorolal 2 e
ij ypwlinzft-ens cnaadom %Mé@etb@sw\@ﬂﬂnmga Or3danmpbrepé pertemitrile (4 mL)
wanstital fevapatiated tienwieyted ndédra siicandf tblabasalpbonic acid in THF
(lq\@ WSJ hf?ﬁ@ SQhﬁﬁlgglén@ koot ARGt Men ol R BBl tb Ficld 317 mg of
thf tl& in&o%n ? hﬁ% (g iy 38 gvaﬁheéi \{&// ith a%e.r&r}lsnl?nand jlrledlat 500C under a
sl ﬁaram Wt}%é{l Rifp 1)0’3/ the §8f sompound asyady bitesolid
H pyrrol o[ 3, 2,1 -z/]quinolin-4-one Enantiomer El Mono
) ZEI 42{(@ tmm Qﬂo{aﬁhﬂlo%@ﬁd[z @Lct]ﬁﬂﬁ(ﬁltzﬁr- hﬁétRﬁ mino]-1-
p]{igg ﬁ&ln é S uglf'op thﬂ? r(ﬁ% ?It orfﬂé ](1) é?o( & % PR, (e]nantlomer
Ept e%@%( gk thﬂS\? Oaée reaNeE Yok frelpgpetonitrile (15
mb). To tiiis BugpRagion @a@addadz fé@@qd GtyQals ©f gitl¢ 2@hpoud, ®llodcd by a
sd1€dn ofLi20 R/I poldeedtdonid 8018 in PHZ (020ml; 1 QER. VBtifig was
@mg ? gﬂﬁ ilujs Jl"héiu%})er[s \% sqillge)f Qn({ t‘]le el R8W8hed with cold
aget 1I

Wl}l egsrgﬁi 61?‘1|rend gt PWHT%) E for 4 hours. to give

1 g ;g;(r&3o%d[t czompp}dy ficatsing may- hsrisedivapledeafaectppitrile and THF to
1E>b ia)sdﬁ@eﬁrmlad odpRdaal ution of

[(fL ®r-bi Rﬁﬁ I4 iWiho [t Eﬂ%éwlda%lrfh L e)) ngllogxdr 0
pi ila%%% 8‘[3':%)39 Iyn To; 4?] pyrrorfo 3(29 {]?j ({dlr(l)oql% 4-on¢ Enantiomer

metwt&mé@aerwtpbosatewy MRS prec2RCh P e Mfethod A)

(56 ng, 0.332 mmol) in NSNdi met hyl formamide (1.5 ml)
was treated with sodiumtriacet oxyborohydrl de (216 ny,

Exal%gie fﬂ?ﬂ’ 1) ({43{:jl 71 BIF}ledI fldi‘]gle‘?n?@% 'TB%I’] lrl% ¥1leafhyl)amlno] 1-
PH’&H‘@HE@ @%B’Drﬂ P@&rbaﬂh@me%!{m&%[ va’]f'ﬂ]‘l‘!}%h“ -4-one
Emantiamer Eil Mehachémmoatesaltane and t he conbi ned organic
ext r agétsnitEle 1@1ﬁLmai ma%b@%ﬁmbnmn% aachydro[l 4]dioxino[2,3-
e, ;%et el P g i
AdNige

lgitas o qﬂlﬁﬂ@r fF?Fr‘EﬂSﬁ 0 fhesturry.
benzow agh ¢le) epiivadent, 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]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: melting onset 1549C. (DSC Method A)
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(101 ng, 66% . MS (+ve ion electrospray) mz 452

(MH). The free base in nethanol, was converted to the
waletydsisehl ori de salt by addi ng an excess of [RCT/US2006/060023

hydrogen chloride in nethanol, followed by evaporation

to dryness, to give a solid ( 114 ng). Exanple 12

9-Fluoro-I-[(4-{[(3-0x0-3,4-di hydro-2 H pyrido[ 3, 2- 6]

[1, 4] oxazi n- 6-
Eyhmpiet TOH [1a@§-1@} 7-Dilgy dre[1i,4ldivxiin of2 ko) py ridadn-3i-ylytloylyamino| -1-
p eﬁd‘iﬂﬂhﬁétﬁyﬂ J- ﬂﬁél]oqp Qﬂﬁhydl"ogth-‘iﬁ?r(ﬁ@[@rﬁl G fin&tin-4-one

droc utio
Ef‘a'[‘ S8R SIEE R LU ERARE 1Y o (1 uoro-1 2. di hyaro
%WQLOIO[B 2,1-ij]quinolin-4-one (enantloner El)
( 50 Bhandl (60 mﬁ'DD)l/é)s added @-@x@alﬁndl ({4-[(6,7-dihydro[1,4]dioxino[2,3-

h&@kﬁm %Jﬂn@mm)@lﬁa{n%]z rldl 8tk 8- ﬁu&arlbmaiyaﬁhme
3;3{];% iﬁs 4- oﬁg g]ﬁa[ é‘ee4b %ﬁf@%fg)l( Lé-i?spwas
or one ane/ m
aAfes HOW g ER e %h@ﬁa M @1569 yod
cqrgpleﬂzl}omrth@ bolvemdl ssthic rsoladomtfumnmaclé ithb8reguivakent, ART.emg) was
ad‘&dr TaB s@lgHenUas s@linhéc ©f 5030 dorrn tyuesdricdled badidtdiopm
ﬁﬂgeqﬁ@ Q&écg ﬂ?t fﬂté‘r% vfa, W?[H %o @lt a%q faég IVL uu oven at
A bR p ORI PR i8R B s “%%ale feate
Wﬁ%%%l(@é@?%gbr ay) nmz 464 (MH) dH CDCI 3/ CD3OD,
250MHAag fulndriz dcB@Hnaype dﬂsscﬂﬁec(lﬂl'H)MS'D beZoerd(hltlbln dni,if fedorystals

at@ah'decf T)o thg sdifichn Jflfre(ezd'a‘se Mese %regﬁefe?a{ﬁly ﬁ'adedg’milf{%dfa'f@ly before the

% scure by wat er peak
11n rnrl

S
6. 901 parl (6 Dlhyd@ilg}ddpmaw hcmrlzlqznl 3mlmetsﬂyl7@n -
plp):rld'lhgl}ﬁredallla%cﬁﬂorml Betinanod BAGMolu@ds, t-ghwendlmaéd-boe Ehantiomer
E4 M@ES‘ |2°Ju'té¥1%d§)§ﬂe saﬁﬁn@qgé@g 18 tla% 6&%?} 2@’;0C4 I}heltnIlgo%eak 2289C

I?% orlde I n di evaporat
é&8ﬁ5§§ give a SO|Id%§ %¢

XRPOY meake Qva@ea |gﬁ§¢§r1@ Hegragsdmexineta): 7 8]%25}3&% 0.2(PHePr + 0.2

(26 )la)nﬁ 10]2(20), A& 171 d0.ayRg), M2t Hy0.2 (2B)pkbS8 k022 oy ERPDIMethod A).
H pyrrol o[ 3,2,1-//]quinoline-9-carbonitrile Enantiomer

(Q§ nr'ga%{ochlorlde (a) (2E) N- (

ND % phenyl propenan d
sol uflP Gharaﬁd% %fﬁi énly%/{“o[(ﬁ Bidihyar q[éé]@t)?glm@a%CMfiﬁzm A-
y]@tdhl%tl)aaum]at-plp@ﬂ@@yk}m)etlvﬂ}ﬁéhhdeﬁ1Qeﬂlhydro -4H-pyrrolo[3,2,1-
]q?% LBRINIALBbYe Stahtisraek Bl HoHs 212 -Buldh @it sdreohy3amiIrkstgor.

e gglolu%‘)é étg ﬁlﬂtSU\; 5 Wﬁg tﬁéjl%l %‘iﬁ]r Heate sl%u*ry to
6008 TF5C oh +t10falh il Sk aTaAd e it
Disselution ngs absstvedfat A& . et oppled ekt @t Elcldatd ST farel . Theled to
0MCeslisluedwakd aen°cuRigsedadlid with addwse! Dticd tnddr vaRiuramd0°C.

I N vwah&FhatRAG3LY 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 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.
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stirred for 1 hour, filtered and dried in vacuo (170

g, 100% .MS (+ve ion electrospray) mz 317 (MH). (D)
wQa2@ro8s98- net hyl - 2( | H) - qui nol i none A suspensP@RU8E006/060023

(2)-JV-(3-brono- 2- net hyl phenyl ) - 3- phenyl - 2- pr openani de

(50 g, 160 nmmol) in chlorobenzene (206 m) was treated

slowly with alum niumtrichloride (128 960 nmol )
The #é&H@&nDWé@rq{é»élil@%ltl@pﬁzé@m@mn o ngﬁ'féﬁ]r)amWﬁ&fér

pipegdinyl } ifechyh-Sfluom- Waslilatdrovédptroolglé A, 1 4/dquimdin-4-one Enantiomer
El W(QE}lQﬂautén'%@f&a@%gﬁ &ifyRArdtSeA bibaWdh&1/ddhgaratiéh bndoth&m
oSSR bR ek 58 Mg )
XRAD eeaks(yades sorepdn Ha@s?&tw;) thejg): 0480 .20(3%6&& Peds g)a 0.2
(29).0.239.3 (29%:)9.9 £0)2 (20), 11.0=0.2 (29) 11.5+£0.2 (20). (XRPD Method B).

7- Brono- 8- met hyl - 2- (et hyl oxy) qui nol i ne Crude
(c&%ﬁ%&%tgﬂmt hyl -2(1 H) - qui nol i none (25 g, 105 nmol)

(138 t.hen dwith
pot a ke ﬁmyg;a?hgﬁtwnapg @pywi@lw%m cthyhieraioklyon
pipehdiny b methyA)l-9-flanwet 2idinyairovd &-sytreddo[8 . 2at - Uit@)@hn -ppoeEnantiomer
E1B/16HoNQERS - bilednditioateaait Eehy(dBatd witk dridBfh SvmlpimWasn ati’led to give

%%Q(g?/é? fnal tenperature_l_rose to 400C anfl settled at
reaction,m x

ot A HE B BB i SBP R T ol

piperigiay g methy))-9-flugredl.& dilalce-d&-pxirdel 3w il el med-png Bpantiomer

EﬂIMono'I(ﬁE)-ﬁé)umdetGrsah tshyaeate IF. urclthvey onsets2PS@Cyinthing peak

2@10@(3}( @Qj/gl @)S@Mqu)dqy)er magnesi um sul phat e

fKPH%eaEd g\ia,li]uci:s iVS? égerg%so WOetklgv %ulugbtz (2@{ i 612Q%Q) 109+

0 (ge)zgéow)(é%)( 3 '0.2 (26),21.0 = 2 (29) (XRPD Method C)

7- Br ono- 8- br ononet hyl - 2- (met hyl oxy) qui nol i neA sol ution

(nglﬁ ydh@nD- 8- met hyl - 2- (et hyl oxy) qui nol i ne (19.3 g,

bl Do watéﬂg%qﬁi hOg &aftip!
dlimgragfggp 11]5 %ﬁcslp Ylegingty m@ yi{ﬁgnﬂgwé&ﬂém % }9-fuoro-

I\delhgiro%%hplyrmlo[r@ Wiijfl quinol ir3d-owa Enarttiomyys ttd nfreabgpe (030 @g). The
rd@@lﬁhg slufyev SOOhERE a KoKt ERc @S 75@phe Heldiat N EoH T RtHRE was
%ﬁ; %ﬁ%h HPh %‘chd?a%g h%{?}s‘{lédéﬁﬂ;ataﬁ“t/ﬂﬁﬁ oothﬁé;ld for 1,

he

LT 0 e B Rt SB[ B to 23°C and

hedil dor Hptwivorten sipeed D090 gradihe nasu mgcﬁphéﬁ adowpematant were
sapetatal wufitt@atibe st rabhacspagtude sl pie is okdflgéradr Andall@ld to cool to

~Me ((V"é\‘lﬁ hophel Ma@a%@%ﬁ’)ﬂl%%d t;%%rﬁwgt %rlr’]ll(ti&)rl%)erature and to
evagmf?ﬁnﬁﬂwlﬁ‘lﬁ}d ﬁ%m%eﬁ*?lsﬁ%f?f@fﬁﬁwn%ﬁemyowji%%@ e difydrate

.3 g, 58.3 mmol) in DMF (345 m) was treated with
pot a${{4}t(16¢7ybmydm[¢ ARdiaxige [22{38]pp1mbdz)n -arylimsthiyhaethoddtl -
piperidinyl} methyl)-9-fluoro-1,2-dihydro-4 H-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 9C (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 (20), 12.9 +£ 0.2 (20). (XRPD Method A).

Example 11 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-ij|quinolin-4-one
Enantiomer E2 Dihydrochloride
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250C overnight. The m xture was evaporated to dryness

and the dark residue partitioned between
wal@hbgrserret hane and wat er. The aqueous | ayer REEUS2006/060023

extracted twice nore with dichloronethane. The

conbi ned organic extracts were dried over magnesi um

sul phate , filtered and evaporated under vacuum The

resi due was chronma olysilica eluting with a

0- 100% di chl or etr @l eum et her gradi ent

affording a wh ve ion

el ectrospray) m

[ 7- br ono- 2- (nethy y -quinollnyl

of 7- bronD Qnethylox ui nolin acetonitrile

(12. & sglutiog of riftbRpinon-g ﬂgwﬁaw y o¥gr-},2vgley dro-4H-
pyraal3ed] 1 wd)quindlir- %hhf/dmnﬂlgaherdfﬁ)ditﬂ)(ﬁmg( @063 mmoll&7d 4,7-

w@ﬂoh B[ AL @dc] rifEe-F-&drbadHME $5 6 Met B138DhnYSin N,N-

(:T]lgeyé%l Xm?&/ea(ﬁ slﬁ%gl%r Vﬁlc%gmntl %tgxé@%%&nd%% mg,

aSSI um car

O g Zlgglegl) 05 é&omsa t 59qm Exnpsgaturg; Lhe Wlnttﬁre was evaporated to dryness,
treiitechivath emetonanediufiiecaroomvion edrastaglamitic 10%%yeetbanedme over

diFBIGRQHEtHAAcnd Ph@EEnbihéd drehsid eﬁ@&tt@%@&%@ﬂ%ﬂlagﬁ&ﬁﬁn sulphate) and

G T-IIIQ? sf MYt B@Qt IVJlll[hC& l cetate
a‘r%ut I&!% 0-3% (rglletﬁgm? _pQ/gE F%%org?t %1};[;, 6§B %% Tﬁe anfrs a white solid
(l(OMm-g 668/@) Met hyl
M& (e lisrogtoetbs i) ty 5¢y(MB+Jui nol i nyl ] - 2- propenoate A

m xt 4, 2L bé‘g@tuli]}ﬂethanol was converted to the dlhgdrochlorlde salt by addlng an

ReUERA A iy R G I AR

aﬁﬁﬂH@éﬂ@ﬁﬂcarbonate (5.8 g; 63 nml) and
benzyl triethyl ammoniumchloride (15.4 g; 67.6 mvl)
i n cycl ohexane (275 n1) mas heated at 850C , with

EY FL r af d
@%‘f 9ghbhhL T Al At 3 B B8 AR} %l@ﬁg‘ﬂ i
Han%}ehmqr#dlerwptha{ﬂﬂnbﬁm CBH ‘b’ﬁpérém(l 32,1yi/1quinolin-4-
oﬁ%SEBammhyr BéDihytiveblonidd t he reacti on m xture was
stirred at 85 0OC for . r 5 hours and then at 90
re s cool ed, pater (200

m ) added ar@ t bR n1w\Ere wa actred h hyl
acetate (2x 20D m) S ﬁonb|nﬁd ganic | dyers were
washed w th brlyg n’), dried over famgngsium

sul phate and evaporated under vacuum&ffofding a white

sol i g 0141 09 1 zfl?@nidgsl HIeRAnYNRUE LS PRBFRY. D -dM air G4 -
PYSTOE bSO RO SRS RGP0 Ay ? - HROY £33l g -
diy @o-2H-pyeiflelRi bl b Bxagherfraagionatrclydeetiang yyniliqss, see
WQA204 081 Tt Etampllg by | 20aumbpiy ¥ nraesh) imodichldromethane/methanol (5
n%%ﬁl)%iﬂﬂehf%ﬁ%ﬁf‘%‘ﬁn ﬁ'la%@ﬂoH§Bd¥Bh§Qﬁ1d ifB/IIng, 1 O rnrnol) and
st2 Jd at %oo m?ernpegra ure. Xft%%( Hlour a%ua{qﬁgéds%%lu]tlon P58 a?bo(nate (10
rnl) was added and the mixture was evaporated to small volume. The resultlng solid was
collected and washed with water to give the free base (60 mg; 79%).
MS (+ve ion electrospray) m/z 464 (MH+).
OH (CDCls/CDs0D, 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).

A sol ution
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3.1 nmol ), 1, 1-dinethylethyl

(2, 3-di hydro[l, 4] di oxi no[ 2, 3-c] pyridin-7-yl methyl)-4-
wW@rpensddnyl carbamate (for a synthesis, see WPCT/US2006/060023

2004058144 Exanple 99(h)) (2.2 g; 6.2 mol) and

1,1,3,3, tetranethyl guanidine (15 drops) in dry DW

(9.5 n) was heated at 900C for 24 hours then at 100

0C f &he Fe¢ besere methrnpldREd, wagsonyorted te theakhydyegiderideaglt by
addinglaty @esss, ofaidNdhydrogmethbgideih dibxan, fellowedbgevapoedtiohittdryness,

tovglp@agolgp@qgg)hanol i n dichloronethane affording a
low oil (177 g; 81%. MS (+ve ion electrospray) mz

672 (MH#). (i) 1,1 -Dinethylethyl ( 1-

{2-[7-brono-2- (net hyl oxy) - 8- qui nol i nyl ] - 3- hydr oxypr opy
Elx}mplqoﬂaéf(l{lﬁ-l[(ﬁﬁ dihydro[1,4]dioxino[2,3-c|pyridin-7-ylmethyl)amino]-1-

e Bidih Mﬂétﬂ 1)-440:€6- Mldm{zé’r&m[fi&fél@[m Ty quinblivé-9 Carbehitrile

Egﬁf‘@" er Pl jhydt "9[‘1"’ )-8 i nol i nyl]-3-[4-((2,3-

di hydro[l 4]d| oxi nef2,38° @n 7-yl rrethyl Y{L(,

met hyl et hyI ) oX mn

-| - pi peridi nyl g,N2: n dry

t et rahydr of ur an @ 7§40CHWa}treted with a

sol ution of I|th|u mnlumhydrl

a:)?ﬁﬁ)alm(g rB%Bﬁ'lB-aﬁm%{ EA h%n H?IUi Bﬁ’arﬁqhbr red at this
ten‘pgr Sl o obyape g oy @5% SPeTEpIDi IR 8% 0 mi) wes
addsd|ted ViggEeushEHirr @@raﬁﬁ Rrypedrmehygniling (9.8 g 536 mmol),
saliratrid riquenuls yodiuohebicarbdreta @HY dilpfice @a 100 k) a8l ethyl a8etate (400 ml).
AREPI hoMyasic afdarh mene&ﬁfa&édQPermoiﬁ ﬁﬁswmh@éthymgtaﬁeq and
filt&R§. hl"l{e HLE nEselreagulglge%dg&] qhas B‘% 1on% %fggf n vgfﬂgr n(]5 00mL),
StHTf‘é’afnt%gHa% lﬁlﬁdfaiﬂfi @@P‘i&l VaFH%(]ﬂOI % 1§3 éo5j Coa ) a@t&ﬁpray)
mmder (MH¢cuum The resi due was redissolved in

d| chl or omet hane and chr omat ogr aphed on silica gel,

luging, gmrﬁ%}q ﬁPc{ﬁﬂSﬁIﬁ% i n di chl or omret hane

( :—3 gk.esgl%pegplgepf FHDQOO ﬂetkll d %ny%? ng(iny?-yi ropenarmde (50
gr EOn@mhyll@phlyrob{enze[ne Q Ky mhovas-tegatsd slowly Wlth aluminium trichloride

(1282, dobymahicdy. Aht r@etionwab Beated toll287 € dati 0P hour; udder argon. The
nﬂit)lfmméll]ow%d ) l't@fd% ‘}e ra%urg' g Ed)c{ed to 1ce 1n water (ca. 2L). The

mg?sf}l\]ﬁ ﬁlﬂge](r) aiar% g éi)lp%/%/as wagyed Wlalr water and (ﬁ"led in vacuo to
af(fq>rd{a2 O[ffzwwwﬁildz(S? ﬁet pr)(y) 8- qui nol i nyl ] - 3-

M§y@voxyrpelogydsprayfmpd Py (\HmY 1 ) (2, 3- di hydr of
1, 4] d| OXI no[ 2, 3-c] pyrl di n-7- ylmethyl)carbamate (835

( ' Broiad 8-%?113)1 @%& lgw(aft%ohrge7 m), at 0 0C, under

rgon, I'Sopr opyl et hyl am ne
m §ﬂ8@ 7%@-%%%}%@&%%9@%? é%&h%r%@l)mfuwgnded in
DMSKB (hd8oh)), than thitod sfithrpetasSumi thutdbhde (il girld Swarsol), under argon
th@aﬁ&ﬁalaémﬁ&a@lfe #84 stdblb @uzo"cThAe&érel@%inq&s et i Q1@ 5 ml, 136

m‘?ﬁﬂf\% i& 8Ptk ‘?ntﬁmépté\m% Q%’ Hﬁ‘*cosﬂ{d Rﬁﬂ a?@% 5(; h#&ao
£ reag ?IbpldpftHbe \ﬁascséqrrg qr 61211?“ gg%ture was added

to water (1 L) and extracted twice with hexane (2x300 ml). The exane 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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M5 (+ve ion electrospray) mlz 612 (MH+). (k) 1,1

-di met hyl et hyl {1-[(9-cyano-4- oxo-
wWa2@768159dr o- 4H pyrrol o[ 3 , 2, 1-z/]quinolin- 1PCT/US2006/060023

yl)methyl]-4-piperidinyl} (2,3-dihydrof

1, 4] di oxi no[2 3-c] pyridin-7-yl methyl)carbamate A

mxture of 1,1 -dinethylethyl

{1 - [ Agobrtigper Z ty@ot8- wﬁ@lwh%n@thazlqaﬁmmlm[e (19.3 g, 76.6 mmol) in
triludrdmahylgenzeot (23921 miy masedchigd Jvith-Noibpenosdicoiyinid (B~ & ghys3.2
m%cﬁi And“t]e%&n g@fb[x?d@(‘l Wln@j bh@h&ndt ermmhﬂ&ﬁlfalaﬁ@iﬁg %mh a 100

e Cn Kokl ety 6 ISR e SVER S Bty fons
soem yisaphgnate Sﬁbhﬁlpg ancrr«vétqr dheardrisd Ow&m%@smswee@dt 0

evaporatédanpler wtcunm. dhelrgsaiut ivtais chithategrayhed on silica eluting with a 0-

100 Bt-Qi @8t BRARBLSRGRATRY A ? tR6lcamriRib: affoFdimea whit€ solid (23.2 g,
eous | ayer was extracted twice with

9 g

hl or onet hane. conbi ned organic |ayers were
Ngﬁjr*é(al%‘v PCtFPéQW&WZHWH l'e and evaporated under
vacuum The brown oil residue was chromatographed on
(e§ 7L Bio@nodBl methly 1ok P8-goirdoingl |&e@A%riret hanol i n

di chly g }gn@ggaﬁl%ngrsﬂ fo eectt rl‘:)z; Igétﬂg a)}]ﬁ Mig%s 75%1 mmol)
VTS A GORGTRSbI PORSOF T £y a&% plyand Sirred a
2% p(Px(egilglytajﬁbe IXSRES- wasza.vgp(pfy‘@d@o drympsprang [ty dark residue partitioned
b&w2ei dizhloeuthétbaricrand -wetgroBhdrydueods lai @ewasdixayétpd Byide dioy with

dféﬁBMm&LQ{eo ’Fh@ Bbrébided Gﬂg@ﬂlc eAhrfetd WH&@H&WVEP%EW sulphate ,

el vt R edu, £ A RIE (8 Wiyl By
cliing wite Hbd 084 diekdarogicthans i pefiarmactheesmeientaffsdingariyhite
sadapdRag, %o dryness. The residue was dissolved in a

MK ( Lv@héﬁélé&rd@%p@f?ﬁﬂz’im ‘Mdirghl or omet hane (20 nl) and

treated with carbonae resin (3 nmol/g). After 30
nut the m xt fi.ltered under vacuum The
(fgn YziAé -bipIRo-&YH)S g}yqu\gg-&@l ﬁ%%et%ff:f ording the free
bas eAas@hmon@rf dfbrems Ze(methﬂzmy)@qulaa%yl]adHo(li@ﬁie:l(& 8g,46.2
Mrizdry hcfi@mdl @90 (R hwagireatdd &&th ri@bth(Rity1 dMloridd (26 2214157.1

afed At 660@ d talol [ V]a § Eld er vacuum.
;%%6?2“% %ﬁdeiﬁnzsogg %i/ﬁ;lura)cai%sn%%(% éG ;g;aﬂuegfhlayer was
extraged twhE veutthc rorpetizaney Tiraoqmpinediyrgagic lgyesiwpresyer N5

miagve3iun® bulphae til @sql am)e vaparaw 8 8o ddtvhcuRacEiE residwd wad al
cl(r@ﬁlafolrg h@@&? silied Qluﬁﬁ% Wi EpIhRHEHe Qﬁoﬁﬁ@@&/ﬁ&é ¥(ﬁld (13 1g,

9 plc into the Two enantioners,
umChlraIpak AD-H col um, el uting vvlth 50 5001

MSHFERI@H IR ISBEY! B3 HniME ki th Rt Bl 7nin and Rt E2
13.8 min. The recovery was El 80 ng (>99.5% pure) and

(FAMERyIMI[ A 5Rho2 %ﬁl@&i&%}(y)-tg ﬁohﬁff‘@-@t BP&oalteS
fggvgrrﬁlxgur %% &e%hy?['p{br%%ldor e&r oxy) g%iu no kfl%yﬂéce’?a% all 3nlgg, 422

mol), paraformaldehyde (8.8 g; 295 rnrnol) potassium carbonate (5.8 g; 63 mmol) and
benzyltriethyl ammonium chloride (15.4 g; 67.6 mmol) in cyclohexane (275 ml) 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 benzyltriethyl 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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free base in a small anount of nethanol and excess of
a 6N sol ution of hydrochloric acid. The sol ution was
w0 b@n/ogsapor at ed under vacuumto give a solid. PERHAPDE060023
14A 1 -({4- [(2,3-D hydro [1, 4] dioxino
[2,3-c]pyridin-7-yl methyl)am no] -1-
1\& eri di nyl}meths/l) 9-fl uoro-1I-hydroxy-1I, 2-di hydro-4
éﬁﬂ@ﬂ Jpgtoppray) mzandfknk-4- one Enant i omer E2
Di hydrochl ori de(a) Met hyl

(B M&hﬁlypﬁf Qro%lo(ﬂ%@ﬁﬁ B& ) S%u%'hﬁ é 30[34L(](2 3- d%}d&@[@ %8@1639190[2 3-

bt Ui b R0 RAR o S abat Pthe Bl 5251
p]@yrl@py],]@rpa%oate
2- [ 7Afdolidion-of n{ethet] By{l7 dcgine &-guetmdbxy)ys- hulﬁ@ki)lﬁ}dbéﬂ)ﬂﬁieaoate (1g,
3 (1%11@31)91 1Qirb 6} Retly) 2331@1 k7Y |4]d10x1n052 ,3-c yrldln 7-ylmethyl)-4-
p%Zrlﬁ Bﬁl%aﬁlﬁ{erE?CEr%ySg QL’W doﬂlfi% 3993 %ﬁé éb(h)a (%2 g; 6.2
'8 35 sy {dﬁ?n( 15 8ot dry DI RG R ) was heated at
9 ICuEOt A howns dlrncat d p@ B mwadiugherdi3chouss. Bhg mivas: wekdedperated to
d@nmyﬁtﬂ Ghra_rh@togllaphw &h Y& €O 1ethg With 01209, Wicthanyiaher

di [fite,
‘\fﬁ fﬁorr&ﬁ Qg’e%&ll;#&)f@egg?rggn;g] fg pIH S8 and
ﬁ? ﬁ’eé%?lg‘)éfoégra?% h di chl oromet hane. The

organic fraction was dried, evaporated and
(i¥ Iy cidiaicolgy] expinled - @A 7sbrbmoeR- gﬁéthylekyl)-ﬁ%-qgmwhﬁﬁ]-e Hdekoypropyl} -4-
prElt?éﬁlnngf@ ﬁﬂl?dﬂ)ﬁ QE &Hﬁ@[@@@& tdgy-§ amate

arb
met h r ad) ¥
94% bt Fﬁse?ﬁ'? Ser %gﬁo’éﬁé{) byt 5.8
didyeiiol hol dilqwmq[ =P pRRdax @e&tyb)r{E(ﬂdgdlmﬁtféfﬂqt@rl oxyaqa;bonyl}ammo)
-19piBtuidinpHpropdnpdtcok § £42.6xomol) , ity teyrdhypdrdfirpy(18d mwl) at -78 °C
wh3tréatdd withh s@lhhltlaﬁ lo¥ Hﬁnurﬁaﬁﬁihﬁﬁﬁ)/hﬂzdhd@% @blula\hmr&ﬁﬂa@(m 3ml, 3
0 |
m%ol?é’tlde%lg[eé a{ hIL[Is {e&p%% g&yl 19%% tﬁ}%ﬂ &Pc*u?e% to . 0%1 r% m 6%11perature
OY& POAPIPRtEE Ik %zeasfamgmvﬁuf@m coBleyl agpinde Skt £ 7 & tlts@l of
lithiym ahehiwatrely dr@lo imtcfrabpdrofeat @M.t m8 30@mpbhrwas2dded. The

rdaetidsmixé@elved allawed evRREH @oatkcin®c s es® stirk%oMehban The

réa@tld:H I(El t@rgw d* eg%qgl?ﬂe&‘%gatﬂjncra%éé%e' ang Mdd The
fiftRie WRLOEPRRiRRPAeTYastog %%%\E@ oy T eRy Y i dicblragacthane
Kl tyenoegeapboken silisped dlyanowithiagydPomstiBobin dichlpmmethanc
gigdiennlaffortingla yelasvoeodid @B & mk, SOt i on of 9-fl uoro-

M @ Wgrl&f(é’le&rdggﬁ?%ﬁ]/z%ﬂ Mydrp-4Hpyrrolo [3,2,1- ij]

gui nol I ne- oxylic acid (1.30 g) in nethanol (52

0211. PGl R, Ml oS5 S onl Pyl e Biin- -
thyllehpipeddigyl) 61, %ﬂrwgo[mw@%[@s%c ppidigr bty carbamate
r esi A sohttioh oyﬁl-}l I~-dimethyllateyldd- {2Ad-tevmpor-anahlyloxy )efi-geinalinyl]-3-
hydbk wlﬁ&mﬁ&ﬁ)(g,a -8i898ro[ IMJdloxUR[ 2,92 | ShRIGL-TOSPr ay)
ylﬁ&hﬁﬁb rbga e) (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
oil (641 mg, 58%).
MS (+ve ion electrospray) m/z 612 (MH+).
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(d) 9-Fluoro- 1-hydroxy- 1-(hydroxynethyl)-

1, 2-di hydro-4Hpyrrolo [3,2,1 -ij] quinolin-4- one A
W@ d0ansise7 of et hyl PCT/US2006/060023

9-fl uoro-I-hydroxy-4-oxo-1|, 2-di hydro-4

H-pyrrol 0[3 2,11j] quinoline- 1-carboxylate (0.855 g;

[) 1n methanol % 33 was cooled to OC and

(@d@ﬂa @m%@rleihyldﬂ d@-cyamord>oxerl. B3dibgdier-pyaeeddi2. 1 ¥Hguinolin-1-
yiixthyt]el-papsriding I} (Zaﬁi-d&tydtd‘[ll ,Si]dleﬂpe[Qai dlipgrifliar7-2lnkeohy] garbamate

't washgugRehed- dIMrT]ltehl A ER)‘n{H _h 9o (12- Hih}zdro 4H
S ReA I A ﬂ%’lﬂopaqeﬂ&mtyoﬂ%? AREB .o
c]@veﬁmohsmtm}?@rw Q&L And owe )a'i‘& soRpsTd} eyepidsg 16 mg, 1.88
mned) eviepodiatetiyy lfoomamydedd S mbh dvaadgaatad by e’ €don hburs. The
reABfidiamBture THE cosisd! thirdém Mp&atﬁﬁsanfdlﬂahﬁfcﬁ@d ettveand

dlgflfo‘f‘cﬁnetﬁ% ) &)trate%ilﬁnﬁﬂlﬁ?tlélg@%lhg 'ﬁllér %u%ﬁq{s acte e?vice
Ghprgme 2 gangcs 18 s were irled ove rnag esium Sulphate

amd Moﬁayadrlmddn—Vq@yumoTbe[ Bfowzi oiliresidjqywiandiromatbgydphad on silica gel,

el[Iﬁﬁg,h With &z 80me swdth 9da iredifh1Btoxt i e @rad@erft | dffr@ink a yellow oil (203
| - (hydr oxynet hyl ) 1, 2- hydro 4Hpyr r ol of

St

| =z/ I 65 3.25 I
A g (558 S B
di - n- but yl (oxo) stannane (40.5 ng; 0.1626 mml) in
(yTtkl onpaehdane (30 nl), tetrahydrofuran (30 m), DWF
(3 'TIA)soi‘rHﬂﬁi)nto'TI leI |'d}ﬁlé’t 1@@1 (u}r g ﬁo M‘Jx% lsi 'd{Hy%‘EBr @%’n
clpyy We W vl a ﬁ% J6TRmob g dishlorepelaan gvas
trdatecédflth mdflerapetiabed (9 oalpiThe ralcyielh hn;%um Wag stiatedwasoom

EdPcPBt 981 PRARGNE @Vaﬁidrét@ditog(ﬁklnes@ el leg did s &Sé’e@&%@m al:l
m%ztpj_/‘ ﬂg&‘hﬁ oel d?c% r%k%Hﬂngfh%l aﬁh lt 8'“9% 1}913% gte ggsin 3
qtcpO d{}’élf‘lteé ? %t e ‘N/@ ]W% P ? & P“é’é"lﬁ} te was
e‘m(pmrawbto (Agaheps aifcﬁr)ilng the @ﬁﬂb@shws etchipirlegsiei] (194 fnhgy 66 %)
SH(UMp&yeMH»;Q 401125 dirhyaly, 0-80H- 9y (2D In@[ 2.1,24 12H, m), 2.5 (2H,

jQ I—ﬁ‘% iﬁeﬁlb‘ 3!9 %rdod Gy, ATt §5 (4H, m),
%ﬁ 51 2 vt 42 5@% %?? %Hﬂﬁfﬂd)ﬂﬂ 774 (1H.d),
840@&1}1%)! benzenesulfonate (0. 968 g 2.49 mol), 1,1

MIiHvetidtydledtiosprad) mpz 4E8(MHAY| car bamate (0.47 g; 2. 35
Ml Raccie nfiidhiad [ RUfecHasH; 20D &) RARAESurd1Bd Eﬁgr@araﬁvgéhlral hple

rggﬁle)tWO eﬂaﬁ%o%@f%(%Q%ﬂgl%?@ﬁmséﬁ&%@?g; d ang% [%nfp eluting with

@r%yllaﬁmﬁ}%@llthvi@[ E 13.8 min.
Thetdeaysy Wi il 89 Bige 1P PTIse e FamtcmexEPadt’s PwEY e
dr i etthahRd ceamajpatcaivad coovegicdt enta theadihyitodilbridelsadF digsolving the

frd009& in N@mﬁﬁ‘éﬁmhﬁ{btﬁh&ﬁéﬂo@ §19d éyc)essrufza é@%lﬁ%@#af hyld®chloric acid.
T%e %@at}%lxxsyas T{lelﬁ e‘gapﬁ gﬁ({j u py%crugryt[a glve a sollua

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-4H-pyrrolo[3,2,1-ij]quinolin-4-
one Enantiomer E2 Dihydrochloride
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3,2,1-z/]quinolin-4-one A solution of
1,1-dimethylethyl {1-[(9-fluoro- 1-hydroxy-4-oxo-

W@ 2@768159dr o- 4Hpyr r ol of PCT/US2006/060023
3,2,1-z/]quinolin-Il-yl)nmethyl]-4-piperidinyl}carbamate
(1.038 g) in dichloronethane (5 m) and
trifluoroacetic acid (2.5 m) was stirred at room
tenperature for 2 ho

du ng which a further 2 m
trifluoroacetic a de and evaporat ed to
| ssal ved |n
@ >y st|l‘1<lre ex ess

dryness. The ¢
Rt re} and

di chl or onet hane

MP- car bonat e r ekj pH

evaporatedto gi re IIow0|I (0. 63 % VB
(a ygl&{d [ﬁ\g@&é gzog&ftﬁ‘;)’%x T &ﬁglu{ 0'X11‘ Smoﬁ terial

pa c into

t he TR IOFARERcERIF gcﬁ 9%@ h@w V@%.aldaf i@ sepition of a
Ll @oirtyre 45.%5 125)00fn1i1)6ﬂn‘bdl2u[ﬁﬂﬂu0éb12t(mﬁghm>t}ﬁ BQuinglinylt2-peienoate
(XBKEH CHHsiy apd hethyhE7-{ld6ord-(mdthylox k& qinofhyl Racbtatd in
dRR rﬁle&%e 60 nm fhd t-ﬁg ?mgt%‘f §§ a‘f@sat gb ngo(% 6@hc( 29894 then 40°C
u%tﬁl lgt OFFs - i}?m%herl}g cﬁloroper‘tc))enz ity 01d (; 5 g) was aHRe% ar‘g h%urs] The

mpixtpresvagrAopted) dibitedbwithivvyarane CyYljand tieptgd math) excess sodium sulfite,
folloywdd by nqligas dodiyymdricarbonate to pH ~8, and then extracted (3x more) with

dithtoRyth&tRAR] @h@oﬂgaﬁfc]fﬂl‘éh@@j&)v'ag‘ dfcDRapRAB LR BHrofdtogiPhed on

51[192}1%6 ell 1n 1\1/ C} 8a1rb cgtate Pe&r eeumiethg tg%n g|28 é?]g/lathanol -ethyl
aqefase t‘aa 9rﬁitt @grod Wbt 7 -dluenoy2-(methyloxy)-
S{qg;nodlngtl:}-znprop@noaw srmmg Batsrial)) and rret hanol (0.10 m)
was stirred at roomtenperature with SOdI um
(‘t}g r9I ﬁﬁgltooﬁ? K%Qg%%fgdf%&gg%@?ﬁ?p léqulglO%mF q”éa%boxyhc
a%ueous sodi um bi carbonate (2 m) and ext racted with
5% matthiztiot of methyt Ai[ drfmert-Rdmethyoxy)-R-qumeblinkH-2or gani ¢
omvaﬁearwajlah (D08 @9y ahed])odhddithiueapgetloradd @tISNg OVG22H mol) in
1&%(&@8‘0%‘12 9+1d WAt '(%gr&é&%%g%t 8%%‘( £ bR Goud: ecoBfeﬁeand

tve

oBRt e 1Ol I e i e
solidpgasicoplscted ppd dgicd to, g«m—(ﬂ 425@ 1A , 1.70-1.78 (IH,
M8 (+vi i@beledtrdBprafy) t/z 299, (NHLB- 2 25 (| H t), 2.28-2.35
(IH, t), 2.50-2.58 (IH, m), 2.65-2.70 (IH m, 3.00

<Céij’,'*ét2¥sl)z"5ﬂﬁ°r§%-€&i§ o ig-44 ﬁwﬂio[% ’lé(éllq% ine-1-
cgpoxydate2 (1H, d), 6.95 (IH, s), 7.05 ,

7. 68A%oRRiof [of9-finoro-1-198rdxyH-oxl)-1, 28dlﬁ@dro+4ﬂ1 pﬁl)folo[llhé,l-
ij{dueRlines Ecak BoxFHE AEAQN 3@@4&%@@&&1355{141} wayBSt GO bé R

m}rn ! '@Vﬁfaﬁ%m 8 Adbby IR0 OGS Lol vas

qetnaay X?,ﬁ} g pt g%ﬁﬁ E Q@rgogatg quindut{t% @ ¥tered 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-4 H-pyrrolo[3,2,1-ij]quinolin-4-
one

A solution of methyl 9-fluoro-1-hydroxy-4-oxo-1,2-dihydro-4H-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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Exanple 14B | - ( [
pyridin-7-yl net )am no] -1-
wWQEr@Eensdhnyl } met )-9-fluoro-I-hydroxy-I|, 2-di PgHU82046/060023
H pyrrol o[ 3,2,1-//]quinolin-4- one D hydrochl oride The
title conpound was prepared from
9-fl uoro-I-(hydroxynet hyl)-4-oxo-1, 2-
ang} (ﬁymp@lnﬁthwrw%@ dpdang they qoqlgq)uﬁcﬁrqqtiop g evaporated to dryness and
aghimatdiyd béth zeniesol . fiheatsaltarptsolid Ivas dilteridroft @tddried, (0.765 g),

s&fﬁm%nﬁiyBlYI‘é"th[thén@it%Mlbﬁo[ 2, 3-c] pyridin-7-yl methyl)-4-
1\/% erl di CItcarrtgla e%}ﬁ] ud synt hesis, see WO
@?gnﬁ 5 @5[ }1 a simlar manner to
pr ocedur es gener aI 'y descrl bed herein. Exanple 14C
(d) 9¢Klderof (-hydrdDiymetiryd)-4-oxdql , Hdibydnoed H-pyrrolo[3,2,1-i/]quinolin-1-yl 4-
mlethy %&k@ﬁéﬁﬁlfhn@t& yl met hyl )am no] -1-

pI pen LbH b g‘%‘ﬁg@i 1fdr yd?é{gf@égm 12 @hDydray 4
pWﬁP@Lﬁ 21?%@01 ) %&c%yn éﬁrﬁgwasp @ﬁs@?nf/ Aiipride (0.62 g,
385 mirpel) end dicinpdiyd(eyeetahiydnc- QIELOQS(ng 0.2626 mmol) in dichloromethane

3ﬂ)| IhM dﬂ'eﬁal@d'rmfathBO ad), DNMF 73 hﬂ)JaI{mlrlleﬂrylarMhe (0.68 ml) were stirred at

lcr @@e{nesoEg% ir ot?elltg%lﬁﬁf(l)@fvgé’ ) de and the
@r %‘)ﬂa‘é e}) %ﬁ%ﬁt ey nic ¥ra?:t10n was

BfWIﬂQIaESié‘hﬁWé aggfl yv)oﬂftbatl %%ec@rcuyatg@r@ah@t qrofliesf gel, eluting
wttheé) Btah tthghmetat2parudeyn ephar fillloord b 0t208% etitanohéthyl atetate to

eif@hlycl1b ol BIoRk s §ézmp&ﬂo¢& REQGedures general 'y

]\ﬁe((s‘?ﬁl?n(% QY%PW%I ?ﬁaﬁ\gé h| i no[ 2, 3-c] pyridin-7-

yl met hyl ) am no] piperidin-1-yl} nmethyl)-9-fl uoro-

(f14 Ayldimeetlyylethy 2t d] (Byfhioce-4-hisidyaxy el-afo- 1,2-dihydro-4 H-pyrrolo( 3,2, 1-
y}"qu?nolhnll/ lrlqllﬂbﬂhﬁ? ILpipedaykBabihaeer El Di hydrochl oride

é F9 ﬂuoro 1 éh%dri) ym tpl 2 d1h erl4ﬁI C}/rrolo 3,2,1-
Ulﬂu[gl(Oémﬁl;nalP‘gmeméﬂ F?Q?P‘tb‘ 0312? 3 9)%/8 Hanmﬂl 4L brﬁiénylpethy fethyl 4-
pippading lvabamelc (039 g;rg 350anl)mmjl| aﬁhadtduquhum carbonate (0.746 g;
7 Qi s 19 ih eﬂiaﬁeﬂa(tl 0o i hﬂp fwis 3uﬁécpytrrb@lmn@m5er@@wﬂir dehyes. Water
whi 244c8 458 pd '&{ehﬁ Rﬁﬁgﬁnﬁﬁ%&m (ﬁ‘ cgfgt)haﬁnghe
O{%ateéaaw pRre tﬁ%ﬁlﬁm@&@?g% 57 BRI G ( f 159057

Minoivy igroeleadshian) 8V 24 156AAEH)- The ni xt ure was evapor at ed
to dryness, treated with aqueous sodi um bi carbonat e

(@ﬁd @’Arﬁlﬁth &41&1 ?n(%t{{'?lt @aﬂﬁﬂro'lr‘hﬁrw POAfRdang:. The

S were dri‘ed rmgne5| um

PYIYS g‘tﬁ )lﬁ lggéle)é? ated. The residue wa
chr oﬁeﬁp BHjioa R éd dlﬁﬁlb’éethﬁdn{1sﬂ(?'if]@afogb1h}’d@l’<}£rl4r?@ W2 tdphydro-4H-

pR+&EOPA Tkt Aqnodlin- -ytinekiyd)-dmatchidimg] } cafthoradi @38 if r ee
dlj@ﬁﬁ)?orﬁ@thﬁlec@ln@lﬁ h &S &ifRlokoaco®: A8 (B8 WGt | k(ﬂﬁ‘n ternperature

fo?I oﬁﬁ’ﬁ %vh{Hl%. f4 ﬁﬁer c#\%lr ‘griﬂu%uiag c?’ci(w%%g%é aﬁ/orated to

Yy,glp@;s Eiﬁe 1gsi V(azsl.qhssHive »n g d(lthpropye hage/gg:tl(a?pi andi) stlrred with
exxe8PMPHddrbagpte 18510 uaH)H nf, filBerédbar{dévapogated3o 3be 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 hplc 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 % ce).

{4- [(2,3-Dihydro [1,4] dioxino [2,3-c]
hyl
hyl
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(2H, d), 3.79 (2H, s), 4.40 (4H, m, 6.62 (IH d),
6.88 (IH t), 7.00 (IH s), 7.49 (IH dd), 7.69 (IH,
w@i2007886B%7 (1 H, s). The free base in nethanol, R&BUS2006/060023
converted to the dihydrochl oride salt by adding an
excess of | M hydrogen chloride in ether, followed by
evaporation to dryness, to give a solid (40 nyg).
Exanpl e 16
(1-THlleieomapdundy dr oxy- | - [ (4- {[ ( 3- oxo- 3, 4-di hydro-2

H FY%' s@ﬁ[ﬁ%n%‘fl (4- armno 1- 1paer1d1nyl)rnethyll] 9erﬂuoro 1-h; drox?l] 2- dlhydro-
i e A
x3qld8- cﬁ\p qﬁ Vtgﬁrb@f(a dehyde (for a synthesm see
W01Q0405181114|40Ekamp1p &£d) f(20yrhg, riet hyhjol Pinf UM (6-5 1hi)kpd nwtheanol
011 ()2rn |Vb‘éécbﬁ1@red4{‘l‘o@ﬁftreﬁi @{aalr@ With bd diith B@4de x4 b&BBydride (85 mg,
ng?aj}fé ho4[1r T%Q %11§tu9%\9a3’3 't %ated A4 thha eous
AN Boxal denyide
%é@ C@@(Oél} fhing 2 mi)
amfbthe ©rg@3&‘ phatsﬂ \)vas manNograpb@dwm slhczngrh elatifg withi §-2Q%smethanol
int dletabmemehlb Hestinmtld frecRisoxy Doeladw o1l i(3emE8F9%ny .,

%4; 1&?8133“(@ ral, P & fure’for 16 hours. The
t
SR8 S Uaaoar 6008 hynges.oioated e c
138 Hdno). 2 18-32é vl Bridreithadé (Hd) 1 helkda8i(hd dmorZgan? d0 (1H m)
3 @R 1(2IAL)S3 13l 8l He ch) (3780 (RESshrd. 304 1ph a),e) 253000 (2H, m), 4.32-4.38

(ﬁY%ﬂoﬁ%tS?@H cT)hG 6Q?§H %6‘9@%1Hh§)0’ﬂ@§ @H‘i%ﬁhﬁ@k P72 %11 GR 7.95

% nmet han indic

| or orret hane,
(lgffdf))’rd (EQFF%E free base as a colorless oil (34

5299 The frigsbseye meggnel-REM g pnHG-Pmby. vag geny mi}o
dm@mempnaﬁswm addingl@r dxc8@ ofIIN] hygrogdn @BerldSin e(HeH(Zrm))

50-2.75 (2H,
foiofRu By Ayt iler Bu 2o bicoiphals Gakl (me. 50 2. 75 (21,

(2H s), 4.20 (IH d) 4 62 (2H, s) 6.61 (IH d),

6.94 (IH d), 7.04 (IH t), 7.25 (IH d), 7.69 (IH,
Exatnplerl 485 1¢({#4](263-Difiyeir of Irdl i 2 Brv| pptitian by Im ethislamino] - 1-
rpaBMﬂf;tl}aﬂethgl)tghﬂuw&ymryafdadyor,mmlﬁﬂbtuhpyﬁdm[Bgz,lamqumolm 4-
ﬁ bk @ydr ogen chloride in nethanol, followed

Fg?t&e?tcolrggo& vga{s%?eepsa?ed ftlrom%I Huoro ls&lyldrdox methnB)4 -oxo0-1,2-

dllhy(h{044lﬁ’(p6rrvloﬁ By dflapinodp-dxd thinethpiben@nejubipnptg and a,13- y|
dimfiﬁtm&th?lr@[j}@c]hhy@bple4]lddjxlil}d[2 3-c]pyridin-7-ylmethyl)-4-
gpfl@l}ﬁ#l)cal%aﬁllaféc(rf& a thgblgysgé Wé 2004058144 Exam Ple 99(h)) in a similar

mﬂ"ﬁ%&? F“‘gli'rlasd%en(3 QU 0ol Ry 4one Enantiome

2-[ (3, 6-Cnl oro-4-pyridazinyl)thi o] ethanol A solution
of 3,4,6-trichloropyridazine (25 g) in tetrahydrofuran

Ek£0p 1dc 610({‘41[(2 smwcamm]dé&% B-Mpsriblire iy afledin)Sinol-1-

p%e?ﬁlgﬁ%etﬁgg J- ﬁﬁ%rov\i thpﬁ %’.2 tﬁlﬁ)ﬁoyp g)g "‘1 3% fﬂ{]L%lllnolln 4-
oRg§ EP%H‘%O‘R&‘%E%HYW eehlaxide oom
The title compound was prepared from 9-fluoro-1-(hydroxymethyl)-4-oxo-1,2-

dihydro-4H-pyrrolo[3,2,1-ij]quinolin-1-yl 4-methylbenzenesulfonate and 1,1-
dimethylethyl (2,3-dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)-4-
piperidinylcarbamate (for a synthesis, 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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tenperature for 72 hours. The m xture was stirred with
aqueous sodi um bi carbonate sol ution and
walr@nogrsenet hane and the solid was col | ect ed, REEO806/060023
with water, ether and pentane and dried in vacuo,
giving (22.9 g). The conbi ned aqueous and organic
fraction was evaporated to half volune giving further
Exompls |t (Gl GelaDigwetlHniained el patgine( 2. 0 g)
yIhighy1pdrainoypipbddink 158 m edh (129 -fuayp- Bh$Groc o1t A idihydrs-d ik
pgﬁ%m?y eraié'l‘ﬁgﬂﬁ)li(nﬁ SAYERRY NG E€Dih drochlorlde
- Chl or o- di hydr ojd , 4] oxat hiino 3-c] pyridazine A
sol ution of
2-[(3, 6-chl oro-4- 13 0)
(previously diAsg i oxan (250
m) was treated with h|*mehqu-r|de|(3 g) ijn portions
] reactl on
m xture was cool ed and quenched w th |ced wat er .
sol ufishitipaof d dkEpaming- lePPUdelD!I!leWYﬂW@MPWyd‘lhﬁ@ﬁl’%'rlp?cdlhydro-
4 Hepytroda 8, 2e1va10mnmﬂ1&el4 -oAdnantiovasr RId@BOdm@rid] 2 ineno aatdy,

dMR8rofX i foR&thaRo[223- ylhdlqé G P PBRY BA(TBr 2 SritiRdis( Rdi um

# %{f)? B G (f 191% P%rﬁW§%e%%l§or§a&ﬁie (1 ml)
W%F ?r?ﬁ't%d ﬁ%p@lg@%p@e&ox(y 06)11?’61)55 @%%{?&ﬁ):ﬁ n@mpi) for; /ggqrs at 60°C.
ThhreiBnemeasspyepdresy to N@nessveeatcxhweh eqtqoos podiyn gazbonate and

eﬂ&%feﬂlmﬂ@%%hanoi ﬁﬁd15hl6ﬁfméﬂrbh)e Tﬂh'b &m&i 0@V racts were

%‘f@“%%&m%ﬁ? ‘E 51(%&’{’ Bated g wgtl Elfoﬁ{atdg%@{ed fwice, on
i

pyri dazi nyI ) thi o] et hanol

si ca4¥%x i }Qrglap ne attgrding the free base as a
cod¢s otldS 6 me, %ydr o[I 4] oxat h| i no[ 2, 3-c¢] pyri dazi ne(1.
M3 @)eiidh dembmyyelt/iﬁwﬁe(MH%) m) was degassed under

5B i@%lgt . DeOMIEY E@hé% hélk ydb@élﬁécp aPéi"pEaglllm (5 41, m),

1% el T Q?}éi% ?é??%owﬁ} §l, A HeapRd F: ). 3
5 k7 Wb ). 64 ¢ (HHLymindr e AHae S-Br(éHnﬂx , 7.49 (1H
ddtl)eabécﬂla;d)l@ﬂmnﬂ Qgverni ght. Mre

2,4, 6né frb%/F;mé!l& wehiRhbl, ﬁag eﬁlmae@w ih@ glﬂ}%zdﬁ&'fﬂdrﬁ% sﬁl%g adding an
e;&n_:g:iis4&dlh&%z%1% 81§ éﬁlgrl € 1% e¥he? t%ﬁg %Bveﬂ)eo %mo g%)nﬁgs 0.give a

eating was con ourss

ure was cooled, treated with aqueous sodi um

bi car bonate sol ution, extracted (4x) with DCM dried
(sodi um sul phate), evapor at ed and chronat ogr aphed on

EXhpRA 8Lt Dhy g FOULINE WL I IR o RERIORS 2. -
s oL oo Do e
perrplabs Ryldilguinolin-4-one Dihydrochloride
, 4] oxat hi i no[ 2, 3-c] pygH dazi ne- 3- car bal dehyde A
sol ution of
3- et henyl - 6, 5 di t hii no[ ﬂ pyrd dazi ne(3

20ng)|nd|o ‘ O~ 5 edW|th
an aqueous sol uon osm umt"etr J(I d (4°ovv/v 2 m)
and sodi um peri otit e .08 g), initialyGtirred in an

i ce- Rabfriohden- [@l LoanRd bﬂaendlnyl)methyl] 9-fluoro-1-hydroxy-1,2-dihydro-
4H-pyrrolo[3,2,1-ij]quinolin-4-one (racemic) (44 mg, 0.138 mmol) and 3-oxo0-3,4-
dihydro-2H-pyrido[3,2-b][1,4]oxazine-6-carboxaldehyde (for a synthesis, see
W02003087098 Example 31(¢)) (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

-53-




warmto roomtenperature. After 2.5 hours the m xture

was evaporated to dryness and dissol ved in di oxan and
w@hkdoonefser m Silica gel was added and the m xtRECEUSRE6/060023

evaporated to dryness, added to a silica colum (50 g)

and chromat ogr aphed, eluting with 0-100% et hyl acetate

in hexane, to afford a white solid ( 116 ng, 36%. M5
cqmbiged gigapic @ggtra(‘égmerlqd{(glag%u{twﬂﬂphat@)ee)ndﬁvgp@ated The residue
waodpomathglaphod uh kibioa gél, cluting with 0-30% methanol in dichloromethane,

afford(th BEHRObhs R B%Blogle%’(l)l) f@trﬁ%lﬁf’ vg); fluoro-1, 2-di hydro
Ng\(g!% qolrno%}glf%p% %d oné’ (enant i omer El )

(¢DaPRy d? QYA loblat ﬁ?i(%{rg) 3-Brby? (ddznhd-8-280 GHl.deh2.15-
202K 24),17050-2.71 833 o 13) 4 2HY inohB .4 0-0ridt (Rah el) 8t 30 bll, m(), 1.81
(2H,/5),04 30 M B, dyas6t (mtss%m tiH, %gd@ O 1H, d; 7.04 (1H, 1), 7.25 (1H, d),

7‘65Kpﬁ§e& X’l’@?é@&‘e)r/ “ﬂte E/grrrg, 44 mmol ) at room

6, 7- F"ﬁ gfllsp » RS Qn\@rted to the dihydrochloride salt by adding an
em]epfwf ldéiwdﬂ@g@l cleotidg uhehgtgmo(lSOHg\)fed/\m ceapdesdioa el dtymess, to give
a Bdlid unengyas stirred for 1 hour. Mre sodium

tri acet oxyborohydride (93 ng) was added, and the

m xture was stirred at roomtenperature overnight.

Agqueous sodi um bi car bonate was added and the m xture
Eygraplect ddi4d6vi-Pihytmoblat oxathiinei2:3-elipy Hidaziord=y egthyl)amino]-1-
pipéxidinyThaethyh@aflaomx1,2-alihydnoet H-pyorddo [3¢]1 -] qirih6léh-4-one
E(ﬁﬁ)@éﬁ{@g Eylmﬂfdl%)chlogmpor ated, and chromat ographed on

silica gel ting wtha adl ent of 0-20% net hanol

i n di chl oronet hane

title conpoundo a_sokl d. (dH 3, \OO ) 1.42
)

(2H, m, 1.85 ( (IH t),
2.23 (IH, t), 2. rd) 2. 85
(1H, dd) 3.00 (IH br.>d), 3.21 (2H, ™, 200 (2H n,

(24 24(3,8-Gorp2A-pynidazingl)8bojeRbdnoln) , 6.60 (I H, d), 6.86

(I'H, Atsblutan%@S(él%ﬂtrldEloro yifibzink khs &) in te’tY@h;(d‘f(Yﬁrdnc(QOO ml) and

trleeltl%ey(fatmrn(r)l? %%@r o?sztreaftse% a(t QCTQ fcrog?lhn§ nifh 2.1 mercagffoeﬂlﬁpol (8.33

rmwas tr n excess

mhLRHcH g EHNBRS- Gt dhs sddiianmuss COé%pA%f Heduixig Wep pligeditagom
temipetatet Her 72 lpouas. fItie dniktuee s $teraiomplo wqdecas sadiswl bicarber@ite
sdTtion ﬁ?@i&iﬁﬂl@roﬂ%ﬁlaﬁle Qnﬁ&the[s()ﬁd Grabebyesdicl, ivistel vauadk e, Reéher and
+I1%aﬁ?é a?lli@ﬁehqr? &c@t h 1 g@g&.’? & afﬂerh% e]%i aqueou, %and organic fraction
P

wha gwer id |V0 y eq ving) fhrihor 58 Véﬁ%%é,a%ﬁ@ cgjand dried as above

(54 dr. dbh ItQjah yj@ld,qf sl du27$he:; ¥l %) contained some bromo-analogue (5-10%)
by NMR- [ (6, 7-di hydro[ |, 4] oxat hi i no[ 2, 3-c] pyri dazi n- 3-
yl met hyl ) am no] - 1- pi peri dinyl} methyl)-9-fluoro-

(AR BLey 6 “{r@[éaﬁ"' iy Aol Aot hano! was

tr eaﬁeselwom@f BN(hgeh Hmwéaaeylarh(odethmﬁlcl3g) fipreyipusii gried at
5@aponat®dn Uy doyame@s0 arpwhs irtaedtvab liiitd hgtlids (X @ 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 MH+); 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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give a white solid (950 ng). M5 (+ve ion el ectrospray)
mz 468 (MH). Exanple 18 I-({4- [(6,7-D hydro [1, 4]
waele@iosis9] 2, 3- c] pyri dazi n- 3-yl met hyl ) ami no] - 1PCT/US2006/060023
pi peridi nyl }met hyl )-9-fluoro-I|-hydroxy-1, 2-di hydro-4
H pyrrol o[ 3,2,1-//]quinolin-4- one Di hydrochl oride A
sol ution of
| -[(4-am no-1-piperidinyl)nmethyl]-9-fluoro-|
(o) ByEthengy-6l, 7-2ihgtdioy 1, djoaathiino[2,3-c]pyridazine
AH pUrHAlRL 3 3 dhi@rék%hfh%ﬂo'[‘r 4]0991%11(16[@‘86%91)1@(2{'1{%(@ g) in

dla“%%hod%’[hﬁn hjb Sfiﬁgaésed&ﬁ“ ' 897 {13 car bal dehyde
te{f@@lSﬁ@Ph@y BSRW@ paliagi i(hEx g, me?aﬁ%hmc?éﬂpn&te@ P95 2),

2 fiefstrivirgddye tbtmbdrhx aediyuidinerdoapétxd Q3o raot yditérd2. 7 (i8] wegg added.
TRe ﬂﬁﬂuf@Wés)he@iedraﬂm ‘tce rm@ﬁlaguﬂ N@ofc0r,4,8CribRY g cloiiofoxane

ﬁé&ng&?ﬁeg gd %é%: gﬁé X]fh%sphl e)pallgdlu;n(ﬂipa F%O mg) were
Bé& 8%VBGWHH§8PW&@ Boyrey) T hg P turg @ cogled higated with
aqriertiusoslivga dicgthionate dolaltlon coutrattedrye atith RCVp drigd {sgdiunesulphate),
evlapofhpsd aﬁldTElﬁoma?dgthﬁe&\aﬁ sitivaper(ao ag, lotimly wgﬁ 951%00% ?thzil acetate
e e RAg)e and extracte
Eﬁﬁ‘%i%@%ﬁlg agsgg %@6 %Fl%%?l’%aﬁ The conbi ned
1v}cgr ahi'e %lﬁ‘it’Foa?Bliaé( Wlé%‘ (rmgne3| um sul phate) and

evapor at ed. The residue vvas chr omat ogr aphed, on silica
(D& 7-Dittydico [ JoMatHiindf BDUpyeidhaneB -darbatiebipdeor onet hane,

af fﬁpﬁﬁhﬁ@l (;ffBeettlér%@ 6b7a§§1 & ﬁ4}2)951‘ﬁﬂf14)[95350 VhiddZZAR (P mg) in
er ‘faﬁ% a_,ef %WQ[F ﬁﬁag\]);sous iolg%or&_éfg%bﬂll\nﬂqgromde (4%
]% 21mlg @n sggu@mlo%te (K08 g), ngthlbr( Qp:red,w an jcegmthy than allowed to
whhito pm @nPerafurt], After 2.3. hbdrs(th&imixture Bas3hap@itednd dryness and
didso¥ed(ididioxh and cRBrdfbith. Gilica SeBRudaffed(attilthdthixtdte Os

\%1' ’_Ba déé 25_%558) ﬁ_{?da gf TH(Sde% cggngaltc!%%(g%d elPtlng with
Ovl;& % W}éﬁ? i ge¥ane. i B9 (légmg 59”ddi ng an
Méx(cws soroéledtivishragy m@elﬁk@ﬂﬂt‘r) de in methanol, followed

by evaporation to dryness, to give a soli d. Exanpl e 19

(4[)’I§t an( ﬁ dl hydro-1 H-pyrido[ 3, 4- 6]
}‘ Uélofllo é [&Fmg}/odi_%%&?laﬂnl )Pneﬁleyli] g Xro} 1,2-dihydro-4H-

met h
P9 o1 -dfl Briolin-#-ohe (dnapliomerdE Ditd0 migh\WakBahmebiagd (a)

6 J=-dikydrémia]oxat Bt p8+d] shiritbinest dybdldehydé (240m@-0.133 mmol)in
dl%hl%r&h@tﬂg{e%éthbﬂ l’([ ﬁll/qi ??m”-i Jvas 'tﬂe]aﬁH 'VRHFH doliuf BRRetoxyborohydride

( fn%ﬂ %Wgyoiféth%% 1%[% atﬁre o_I_V ?}&Uﬁr%? IZ I-dlhydro[l 4loxathiino[2,3-
c}y)[yyl iy P-rathaldelede; (§ i) Was agd fppéitt@e (Bytgrayas girred for 1 hour.
Muon®bgdivasrigtictsgbaretlydridedDs gy maatidain end themhiktuanidvas stirred at
rdoit fehipRr£a6 8l bmighel Aqlieoks WdiumVitdrb&ht@lad KRB and the mixture
whS TREIALU i(?% ithanol 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.

OH (CDCls, 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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hours then evaporated to dryness and azeotroped with
chl oroform The residue was dissol ved in DCM net hanol

W@ 200180 stirring with an excess of MP-car boP@EE/ES2006/060023
resin until pH7-8. Filtration and evaporation afforded

a yellow oil (238 rTg 100% . Ms (+ve ion el ectrospray)

mz 302 (M#H). (b) 1,1-Dinethylethyl 7-](

{ 1- [ Tbe free bass im mekhgnoliciorgfarpw s Wigatqshwitk o pgess of 4M hydrogen
cHletidd mudiseaini eNaporated and triturated with cther to afford the title compound as a
Sdﬁd)(qg I']-4-piperidinyl}am no)nethyl]-2,3-di hydro-|

H pyrido[ 3,4- ][], 4] oxazi ne-1 carboxylate. A solution

of

| -[ (4-am no- I -piperidinyl)nmethyl]-9-fluoro-I, 2-di hydro
Exdmﬂtwﬂ‘lblld[m 3(6Z7-DilrydrgLii,dlokathiide it c)pyaiclanined-y M@ hyljamino] -

% h])etli}‘]ﬂ94lu1)ro-d|2ﬂ@ﬂll3}ﬂf@tlﬁylbyr?olo[3 2,1-ijlquinolin-4-one

pyr i 8‘2

i 18

e e saptaete o,
vty aiminejak-pipes dingd nwithyh) -8 diorarl ﬁrdlhwbod@bm@hw ide
ij{o@hotie,4- @n&@&nﬁﬁﬁi@} Eaig8900ap) t. effﬁﬁdl;immethaxvcﬂ s glRbited THEh SM

h%r&lﬂ!iﬁc ¥ag (¢ {%gmgl} @aﬁ g?ﬁl@edst pétfﬂathﬁggt@& ith ether to

or onet ne an

ra

glt"ﬁé“’@ﬂ <9r &hi c extracts were drl ed and

h@/@ﬁ@ﬂ@t@dﬁf@h@y}@@%ﬁﬁe(hél&ﬂ@ chr omat ogr aphed, on silica
gel, eluting with 0-30% net hanol in dichl oronethane,
affordlngthefree base (82 ng) . M5 (+ve ion

Eg%eci @?ﬁ&(?%)[wgg ﬁé‘{ @“ﬂ% 0x11{0(a 3- c][t)yr?dé:z(i)n liﬂlctiatl'%fl)amino] 1-
piperidinyl l{l@ﬁhyl)n?oﬂeor& adroxz-HZWDﬁfhwrm[é{Z 1-ij|quinolin-4-
o3¢ Dijlydrod¢ldoridel i n-| -yl ) net hyl | - 4- pi peri di nyl } am no) net

hyl ] -2, 3-di hydro-| rido[ 3, 4-

]1[1, 4] oxazi ne- | - carbox 2 mg) in dichloromethane

(2 M) was treqate W|th trjifl uoroacetlc acdd (1 m).

After 3 hours

trlfluoroactetate 2

base 10 ?ll no- "0 erl gneth I %ltuI [ ri 9droxy-r1 24 dihydro-
oRBe AL Y-

exceS car

4%9%@ cr[i% lariugnp §B %&q @cefnéc ﬁé&é) t lalfnparaaldé €l ear
dmydro(bé]dmdmf@ﬁ It da@iDCH Boarbd 8iyHiz ) 231mB 0. 13 S Bunfcn N,N-
difethyt fo?l(ﬂaﬁn 1 (2w aB}reatdd Qdth(sbituniacdoddotdtsidriad (87 mg, 0.414

e g

weresglded ppd @y rmgtu@w@s gtirrad)at r@ng enfiektute)for 1 ef 1 Hhours The
mibehire Wastvafidrited d) dryhe80trédtéd W&)l aqlh@ué soydui®icarbonate and
e RERELWHPT @% é?ﬂa&loﬁﬁlocgkfﬂt% ﬁedb Hﬁé Qf’t?é%'ts were
L S U e it
edlotinongithy0-30hpewiienein dishirgmethanc, poglingthg fessibeer as a
cqlddrlayg pil (25 mg, 40%), .
MS (+ve ion electrospray) m/z 468 (MH+).
OH (CDs0D, 250MHz), 1.10-1.30 (1H, m), 1.30-1.50 (1H, m),1.60-1.95 (2H, m), 2.15-
2.40(2H, m), 2.45-2.75 (2H, m), 3.06 (1H, s), 3.14 (1H, m), 3.31 (2H, m), 3.96 (2H, 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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Exanple 20 | -({4- [(2,3-D hydro [1, 4] oxathiino

[2,3-b] pyridin-7-ylnethyl)am no] -1-

werEensddnyl } met hyl ) - 9-fl uoro-1, 2-di hydro-4  PCT/US2006/060023

H pyrrol o[ 3,2,1-//]quinolin-4-one Hydrochl oride (a)

Et hyl 5-[(2-hydroxyethyl)thio]-6-oxo-I

, 6-di hydr o- 3- pyri di necar boxyl at e Et hyl ) )

5- i odibe Beokepe(in Bregiangldves Sopigrted fnibe ditydraphlaridle salt Bp adding an
exges2of0M mpdoper philepds minatbami doligwtdby beaporitioado dfynkss, to give
aEoupis et al, Tet. Lett. 1994, 9355) w th copper(l)

i odide (20 ng, 0.105 mmol), potassium carbonate (0.55

g, 3.96 mol), and 2- nercaptoethanol ( 1 nm, 14.3

nmol) in dry N, N-di methyl formam de (20 m) was
Examptentdy é e {4-1@BMlihty dro-¢ Hepyrad otd 4+l jonadnVaylmethyl)amino]-1-
phRMASNHA HéMyDIo- M6 2 fdihy drQ-4W1pyi-Fole [3 B /] QARSIINA-0MRS
D Seh ec:_orrblned with the reaction mxture froma

second reaction carried out by identical neans on the

sanme scal e. The sqghkvef & eWaporated and the residue
partitioned bgfwegn wdter land JL10% get h noIHin
r

di chl or onet han& 8L S sepgr atgd and t he
aqueous extracte i 0% net hdhol n _dl chl oronmet hane
(4x). The conbi neoryani cs were driedove®” nmagnesi um

;ﬁ%@nmn@ngﬂgm% ity 11 B W4 B blop 21

Eﬁ&ggra on silicaeluting _
O3t P hexane to give a white _solldI_(IO.86 , 88_9/]9._ .
VB (L eDisind ik (ol prthgio-fioxo a4 dimig-4P-pypiol EeHyi lauinolin-

13 )Baethyi}rdhpiferillind] jaxettatriate @[l @ nBx, 0.79 mmol) was dissolved in
dikRIGFdHL RS2 TR RRX M fRlofoalbdPReNYI RDOSRRING rédn (SpSature for 3
héjgg g}eg]gl%%o){g%i%ogg dggsgt&gﬁ?zeso logtgd %%%lo?l o?n?.pfh%ptgéidue was
diselyahipdOHmetha 3@1%} yndagtirgoowith @n $Kegsp efMPoparhanate resin until
pHY 8uF #GatiorEtridydvaporftich dfftdoky gelhopt dif (23] me,6L00%0-
Mk GvEiidtyde@radprapy i/ g3 oreoarbpxyl ate (0.52 g, 2.14 mol)

was then added and the m xture stirred at room

(DR Dagy ey b A BEdouty | Hiradrog APPTTgIow 24 4 quinolin-
1-gDneoegl k4-myicridoat mmene)meties hR8-dily dyo-l &-pyridel 3,8-44(d14 ]dxazine-1-
ca(r@g}%iatg,( 52;/:).§ Iéslgg(ﬁa}\rleLLon il ec;ﬂrgp_sqoyﬂgéag)gMz 226

(M) o&?n F -[4- o91- 'HJGQ' 25 BhidHyR9-fiuBro-1,2-dihydro-4 H-
p%?é%*ﬁi}-&/ tipoliy-Gioat frefmis (40 fﬁgp%-;ﬁ% oLy and,  odignetidethyl 7
formyb8.3edihydre- 1H-pywidol 3 A 1 blr4lok eainca ngaibok ylpted 3 g, 8d8R agmol) in
dichlor@reéthateal . 5ant) ahd eatieioOt hml). Gh teatsdtvith ybdiuim ni um
oo driet ‘%‘{%%%%’-ﬁ%?%f Rl Lmp iEyrE LG HIRL MR mixiure
o a0 SBT3y il e gy
dichlorgmsthapeaangdhe eqralipecorgpiip cxfiacit s sicd gnd evanerased. The
repaiiases ahrosmthgrmphedy dir abien ¢ 5athiting with rO-8o f methdndiomr
d@HQrJrﬁ&Ha&Y@H&ﬁﬁ‘gﬁe frE0Badeq82 fﬂg@ . Wgst ﬁa” i tioned H

I n ate an e organic ase

MBI B RpRREn S RS e r

dried.” The
(¢) Title compound
A solution 1,1-dimethylethyl 7-[({1-[(9-fluoro-4-ox0-1,2-dihydro-4H-
pyrrolo[3,2,1-ij]quinolin-1-yl)methyl]-4-piperidinyl } amino)methyl]-2,3-dihydro-1H-
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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resi due was chromat ographed on silica eluting with
1-100% et hyl acetate in hexane to give a white solid
W@ e®71815980% . MS (+ve ion el ectrospray) mz 18d1/(84464/060023
(d) 2,3-dihydro[l ,4]oxathiino[2, 3-
]pyrldlne 7- car bal dehyde
3-Di hydro[ |, L%éithllno yridi n-7-yl met hano
cr(ude fige @asedwtwo n D@ ﬁhfb@loﬁeﬁtﬁaﬁ% WithGHH oK cghs of MP-
ceﬁ*bor[alteerésm\kmsmu@ﬂtpm-ﬁhﬁhmM&@élbd{)ttm@(ﬂodhyt(es@tcﬁﬁfcgd a clear oil
filtered through kleselguhr and evapor at ed

Rsé”t%i? Wj@el 3P158 el j o o ﬂ}h"ﬂ}& 2.23 (1H, m),
13 702700 (211, rn) 2. 031 (1H, m), 345( H, m), 3.70 (2H, 5),3.90-
4 110 [( (M minidnis-4. 3@.@1&;@ iArA-4 AR (2 thy, 8-l (B 8 b,50-8iThy)d6.62 (1H,
dy, 6. gldr{mrgl ng@nZ zfdsaemmql)lm(ﬂclqn@) (racenic) (150 5

M % dro[ |, 4] oxat hiino[2, 3

Mg e et 531%8 Focio |

met hga&rei basginy nﬁﬂ@ﬂ% S EOTREFET Ost%a ﬂ%ﬁ?&@l%%%&ddlﬂg an

expicshof( I hy dogery tirfetidhs/in)methanst (]Q/Blalh)nfqﬂowq:d by evaporation to dryness,

tocptan@bslid@vdng)de (0.49 g, 2 nmol) with stirring at
roomtenperature for 6 hours. After standing at room

tenperature for 6 days, the m xture was filtered and
evaporated to dryness to give an orange Oi 282

Exmopil duleias-Dinewatiot s shEtoias-insridin-Ganmediyuapiinol-1-
pigiet idi kA8 YR Tumiv- B2 Ah el H/pdiredib B4 qinelin-4-one

Hgﬁ}&mmhqgathe free base as a colourless oil (149 ny;
M5 (+ve ion el ectros ) mz 467( MH). dH

(CDClS 400 MHz) 1.40 (2 88 (2H, t), 2.08 (IH,
t), 2.23 (IH t), 2. H.? d), 2.85
(TH dd), 3.02 (i 3 12 (2H, [, 13.70] (2H, s),
4.0 (1H n), Ay VF 4060 (2H, (IH d).
685(IH t), m, 7.42 (IH,_8), 765 (IH

7.88 (IH, sk\ ee base, in dichloronethane,
e dto ydr oc Iorlde alt. by addi ng one
(aﬁ%ﬁé%@@ X&et%l?tﬁwﬁ BrPxor Lp -3@)@& H}?P?Hgi”tbaa n
et heEthyt dliddpneaxpyl, (edléapénoai-pmdm@:ade@s@@ $%g,gi-0lemanol)
(1B&parel {ctoRIinDLb. t@(ﬂlﬁﬂﬂoﬂ o2l HIOL(pﬁﬁet al,(12¢.3-c81 h'l%w 03§3h,with

pgff![)riSdl[dg( RLPy ; Qr&olq)' tﬁ% %1%‘611&9](0 3 .96 rnrn04!) and 2-
(gjf%yﬁﬁglﬁafé i 1Y B o iy i
mEsray ey asich @WD @ereﬁph & ME W aPemakt emgrmture of 170°C, for 20 minutes.
The fdadti@nwimoedoiqal uercochibityed)viet hy rdacBei ot ee-frorh yideeotil reaction
cerifll Bﬂtdd’ d@ntl'c"apﬁ(&&f%lo%[tﬁe garﬁe Z¥4agho %l%ht 4aQRGaporated and the
rSIEE) BF P% petan S ar T4 fgﬁ%ﬁff(’é U
Wefeoﬁepeara N élsq aguoaisexRegtoba B A9bemeshang) e disblasymethons (4x).
ThycorGbihdd ongehirs byrd dredgenemagnasemnhadplodte &xdbemaberated. 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).

(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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15, to give the free base (22 ng; 38%. MS (+ve ion

el ectrospray) mz 467(Mt). The free base in nethanol,
woer®7osrsverted to the di hydrochl oride salt by BCOUS2POE060023

excess of | M hydrogen chloride in ether, followed by

evaporatl on to dryness, to give a solid (21 rrg)

le 22 | -({4- [(23d|hydro[1 4] di oxi no ]]

owmg §. nThp.rwxﬁggwp)egeﬁomj? argd the residue chrornatographed on silica
clptipgwitti0rY00P trethipl/ddetade fnl heaame to,g2vadd Whitde soldl (0.25 g, 52%).

M EXE RS QE@rRplay) ) SR \@iwy. 4- one Di hydrochl oride This
vvas prepared From

pi per [ )nmet hyl ]-9-fl uoro-1-hydroxyl,
(@24 R/l b4t By nolZo-S T2 i pitethenalne 4. one

( r acBthiyt},3¢dib@droig,4]0x@kiinoidB )b |pyrilids-3-carboxylate (0.25 g, 1.11 mmol)
inddr ¥&tr0k roflrah Qb B&dled ﬁn@&/ﬁz}é’fdr dhdacdcddithal ghahyde (for

AR BUBAGS IS ;gnrrrﬁqgt@acrga% ng b %@gal;mgel %i od

R R WL R

Agter | hpwghowextnicghiad) treatal \gitly en edreofiy seutivase msasaumorimm

taé(rtgggélﬂjﬂ% sgﬁgg;% forel Ihcﬁllﬂ aﬁdl ﬂ%h;gl@@'rﬂy% :ll‘ﬁeﬁ;?gie( ) Qaétlt(ﬂdgh'geé

bt %tae 4 % 10% is th nd lifibd. The
Wdla h gna(tﬁgr 0&31 %mniém ?O e’th 60&‘(&]1 Plln xane to

gwezszvl(ltzaraollﬁ160mg H, . 6.60 (IH, d) 6.85 (IH,

Ms)(+v%1<ﬁ11elédthhspm)r)nﬂz%1((1\IIH;L).n), 7.68 (IH d), 7.74
(IH s). The free base in dichl oronet hane, was

hl addi ng a
BSrutufon PR B G R N owed by
evap %ﬁé@rhaﬁm{b lorgthanel 2. lpytidia- Lylkestianof gkt g, 0.765 mmol) in
dmt;l)ord?:nﬁhqrﬂee@%l) was stirred overnight with rnanganese(IV) oxide ( 0.60 g, 3.8
mimdly, 4itketdd, tho%Eﬁ)ﬁfééél IHradh %%@r]oréged’ J[d'@fi@ézflv%jhﬂﬁlsgl@d ¢100RhD G 2%).
r ox [ ro-
%ﬁ?r{éﬁ%@% o ?‘fqur n(g\?Hn 4yone )lgr hydr och?/orr de A
sol ution of
(d) TjitfAccampauod| - pi peri di nyl ) met hyl ]-9-f1 uoro-|
hy dAQ%YLTtion%f d L[Waﬁh[rﬁrl plpendlnyl)rnethyl] 9-fluoro- 1 ,2- dlhydro 4H-
b
gp@fi ? ([1 tn nl 4 %’.%E&ﬁd QL 5%@613 £ f d
ﬁgg@nﬁ vﬁarw lll mgoﬁ {nmo 9Yn methanol
(%@Hzﬂ@placglcaqdw@ ppsA ovas srogied rrethh(aﬂbrlst,yrsflmetharl)ér}m@thel@ngnomum
cERObMORRAER{TA9E, Exanpl) e/ifh(sdi)ting 2brod tepdfaturer)6 hdurs. After
Stglll(ﬁfl]% QtrI‘BHEltthﬁ @ra\(u%e fﬂr%gkggng tH@fnliBéﬂl%lwa(s fhtcidd an\ﬁae%aporated to

IO Sk b @r%r‘filreu%es CrigmbBgreghig qpirca el
elﬁtleewﬁbn%ﬂ BBl amrenniyws thragkdichigompdang, gifgrding the free base as
aervlapﬂemodc(lzw)mgr g48ss. The resi due was chronat ogr aphed
@b'létpéle&ﬁlspra% B3 ney(MH-H, 0- 50% net hanol in
81:—162 %SE\Jiﬁzrbel AR P8P8, HI£6s PRES), 2522010, 250,
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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M5 (+ve ion electrospray) nmlz 466 (M+). dH (CDO 3,

250MHz) 1.51 (2H, m, 1.95-2.25 (m signals partly
Wob®cHskse7 by a water peak), 2.38 (IH t), 2.55PCT/HS200§/060023

2.65 (2H, m, 2.85 (IH, d), 3.0 (2H, br.d), 3.36 (IH,

d) 4.05 (2H s), 4.40 (2H m, 6.62 (IH d), 6.90

2 0 (IH 70 (2H m, 8.05 (IH d

Esamole( I41- (éé 12 Bi e[lwﬂgwxm[%éthinmdln-’(mahn@bﬁ amingg-1-
piperidivey] Hnéthelh) s fih aro- by dedxy- B Y-ddlgydi rogt Fipy evote 3 2, 1B1j] quiholin-4-

omﬂhmahtmlﬂfdﬂoehﬁm%r fol  owed by evaporation to
dryness, to give a aqbl (30 ng). Exanple 24 |- ({4-

[(2,3-dihydro [1,4
[2,3-c]pyridin-7-
pi peridi nyl } mBthyiN - N
H pyrrolo[3,2,1- tme- 9- qarbo |tr I nanti oner
E2 Di hydrochl oride fReE2 enanti oner nple 13
was converted into the dlhydrochlorlde sa

di ss&hisivag proparadrfeem g dé&ammogl @tmrlrhnafﬁwmylb? ﬂnt@t@h brhgglroxy-
1 aF‘dihﬁtierﬁzgpﬁ‘r(ﬁstl)l-lzyt]qmmolﬁf-4-byld eaiiborer 1489 thg, Th2 mmol) and

2535111H§'dr9 4’]% fn }f@@f@ﬁ@ﬁ%&%@ﬁy gf‘d%léré‘{ﬁﬂﬁeﬁh UEe &
pg (ﬁ)(%t én%% 8]m01§'¥)y b enbra J[ho)((i 0?%xarnple

Z 9éﬁ@d 9P?h%ﬁ ngo3§ boro | - hydroxy-1, 2-di hydro- 4
MS pyeiol df@rddptay) ﬁ]]/ZZ{%MMHﬂ 4- one Enantl oner El

Di hygrofhé Eisb%ﬁ&eﬁﬁhé'lt WaB c&iverted to the dlhydrochlorlde salt by adding an
e;LCﬁL(s(gpL‘f 1%‘1198%%19 %Iﬁgtg&iedfnnéﬁ]le)r %ﬁlg%legl bg eup%%tl%n to dryness, to give a

}PF 1o[3,2,1-2z/]quinolin-4-one enantioner El (40
ng, 0.12 nmol) and 2, 3-
dlhydro[l 4]d|0X|no[2 3-c] pyridine-7-carbal dehyde (for

mﬁeﬁ'(?é\l/% 3 l(%z‘%}imo ?%ﬁgﬁ‘uﬁﬁaﬂ-}ln{&l@ﬂ@nmo] -1-
P{PF on H?‘i"d PI(G“}WQI’Z J-Gigypipglin-4-one

Dyeﬁ@pdﬂoﬁé@hod described for enantionmer E2 (Exanple
14) affording the free base as a yellow oil (36 ny,
60%. MsS (+ve ion elec ‘ ) 3 MPk) . dH
(CD30D, 400MHz): i [ NYVR t'0 the tiomer
(Exanpl e 14).olh g _base in netha
converted to thg dil

gchl ori de salt Dy a?ding an

excess of | M hydgogen chloride in ether, follomed by
nDre ether to preCipitate a solid (52 ng). Exanpl e 25B
- ({ Fhis[wWad pgepardqiyfdcm) 1F[14-4inirgh- bypipeod{ng])Brettjyl]-9-fluoro-1-hydroxy-
I,delhjihrﬁ | FF- gﬁﬁib 1, ) afduigdlim-4-one (racemic) (200 mg, 0.66 mmol) and 2,3-
d@r&&%ﬂ 91 g% 5t bimﬁné lyt&%b%}ldehga@(fgw SyntifssR &é%@zé‘mogm%
I5cFi<3r 102 6P gt PRl G SR PbSL ERRTTIBAN) (except
thgt thie eacton i kiyaehr Wy fktared af)e.mtlm(weznght) to give the free base as a
salidhdy exgdH- pyrrol o[ 3, 2,1 -z/] quinolin-I-yl
My (RE R bearrpesihicnairrpnd 1, 1-
OH (CDCls, 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), 3.72 (2H, s), 4.0 (1H, m), 4.23 (2H,
m), 4.40 (4H, m), 6.60 (1H, d), 6.85 (1H, t), 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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di met hyl et hyl (2, 3-di hydr o]
1, 4] di oxi no[ 2, 3-c] pyridin-7-yl methyl) - 4-
wW@rpensddnyl carbamate (for a synthesis, see WPCT/US2006/060023
2004058144 Exanple 99(h)) foll owed by separation of
the enatiomer El, in a simlar manner to procedures
general ly descri bed herein. Exanple 26
9-Fluoro-I-[(4-{[(5-0x0-1,2,3,5-tetrahydro-7-indolizin
Eyhmnpit 28y 111344 (1¢2,3-ben pithiadiatb h§y)lmethiy)hhnin o] 2 gipeyidiiiod Ydmethyl)-
9&&}‘6!1%)%6%1& é@ﬂ#ﬂ - lb}ﬂ"rﬂib 2,lh}(]gﬁﬂl"éhh-qtbﬁ’@Dﬁ@fhrochlorlde

2- Chl or 0- 4- yl I et hyl)silyl] oxy
prethyl ) - 6- (rrethyl oRP) p @A o i\t

: - pyriAdi myl ] nolN(for a
synt hesi s, seg Adgrcz k, M Akireddy ™S R ; Reddy,

Raj ar at hnam E. chyon 2002, 58(34), 6951)(8.02 g,

46. 22 mmol) in d ptlhyl f or mam de (100 nml) was

treated with tertbUtyrMdi nethylsilyl chloride (8.36 g,

55. 48 sotmion odng (4-amdaz bhectidingNngthybB9-Maorrbhydrarg-1,2-dihydro-

4Bt hyiioRs3 at1 - RRMBIREE é’creﬁué)o(482m@ Q}Jf§mm-5h)9anrdela@§1 on

bealzgﬂlllade aoz\rlo:@% % gﬁrg)alda%(ig ép]ie%rgﬂ i)g mar%g%%eis X:\Ae oxidation of
avablor-dltbiadiarel-crrmaheedr @E)Héﬁmé?ﬁl%fiqeuv&’ﬁ’z 0874pEgymple 6(a))
(Qél rag,i (htp mintoh) 1h:dchddroyicttmoe {and)- dmdxmthattod)(k;m\]/)amtmeeated with

seli@sth i@ RIXQ &%&% c(rile% (88 O%:E/%%r?no ( Egsﬂéﬁﬁs Qﬂo%ir;; ):erélperature
EQi"@‘S cg rb?éé boRate s ﬂ%ﬁ and\ %’ ted to dryness.
I
P SpiRgtfRe IS9P UE AUy Wl%' 459 l%eﬁ‘s%’éowl

d]@blomm@jhar@ﬁ a@@rdhigdh@ fr4e bas{e[a@ an oil (25 mg, 36%).
Msmem élyétﬁishﬁély) ot m i) 5i |yl ] oxy} et hyl ) - 6-
8‘11"@53}{ é? 2109§12 2%% OJSl Ip)art'bnobsculred by a water
pfgﬁkg, O, th > 4559 (3R brd)gy36 (1H, d),
4|Q15n§ B, S)t fi49((@ b@az@/ 3 Glérh ?(bﬂéi d). g0l (i qﬂx(m() (2¥H3n), 8.05
(Ig,d),8.82(1Fms).) , di cycl ohexyl nmet hyl amine (7.53 :

35. 24ho11Bd basRR rRuaXbl, 345 ¥bRlehed B 6 dfﬂydr&iﬂo@%emb} adding an

e S PRt E PR, AR Rt S B eive
sqlidi (@8 mgragnesi um sul phate), evaporated and

chr omat ographed on silica gel (250 g), eluting with

1: 4 ethyl acetate-hexane to give the desired product

E}%’Hﬁf 2 5 16(%9 #\@@{y ﬁ gn%fig %Pl-mlﬁleﬁ%q)ammo] 1-
plpey_ldapﬂ}ép Vgt ch,éy A}Igmyyr(}lgggyz 1-ij]lquinoline-9-carbonitrile
Ehamtiomen Eﬁmhﬁdﬂwhbxyd)e 2- pyrl di nyl j propanoate A

m xture of butyl (2)- I 1

NRdit - e A4-84 g, 12.49
mml) and 10% pal | adi [ I (200 nml)
was stirred at ro N epp . The

m xture
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-Dihydro|[1,4]dioxino|2,3-c]pyridin-7-ylmethyl)amino|-1-
piperidinyl} methyl)-9-fluoro-1-hydroxy-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-4-
one Enantiomer E1 Dihydrochloride
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was filtered through kiesel guhr and evaporated to give

the desired product (4.76 g, 98%. MS (+ve ion
Web®eossepray) mz 382 (MH). (d) PCT/US2006/060023

3-[4-({[(I,!-D nethylethyl)(di methyl)silyl]oxy}nethyl)

- 6- (et hyl oxy) - 2-pyridinyl]- 1-propanol A solution of

but yl

3-[4-({[(I, I-dlnethyt-t- [) nmet hyl ) si | yl ] oxy} et hyl)

- 6- (nethyloxy) 2Py 'dinyl]pr panoate (4.76 g, 12.49

mrol ) in THF 4 120ynl) vas \(re th LlNdM-soIM|on
(IMin THF, 1Z3¥9 49 at|7

reacti on m xturg ovved War"r'n)t%@ and after
stirring at - 2008 5 m nutes the Xxt@'e was

t {
L‘af‘ e 8 rotel'&]é;tjﬁ[&@ 5?1 r?o mlp gﬁﬁﬂlg e%ﬁ?fb 9 r% 1 N Iir%&y-lt 2-dihydro-
Admy, ‘ﬁ 810 Po oRs creatiergerEl d 2 3-
didyduo( 1.6 xatyg[2,ﬁfcjpm@ne( Mqal)bald(e yde (for a synthesis see WO2004058144
EZarﬁlﬁlb @(e)h €20 methyl eintvy) x)zwﬂeaaémwhthebdimhl] teiygtoraiboydhydelde (85

LOWIHO ) tﬁé'?g z éd‘&’é@@n Hﬁng){gm}%{%?%ﬁrﬁple 14)

e o % m <3§ % 2617 (5.16 g, 16. 59
VE 1QThel Bgtespiel bines m) was treated wth
SHYCDdODe 4Q@VIB): ritientidsl. NManmhe E2rdantiomer (Example 14).

trif E%ﬂ?frr@ée"gzls@?ﬂ e%m%tttelgbemn%;tbh&*&tee% I ct]ﬂ& t eg@tﬁor’iﬂ@da)t by
(E(; ni%nzexcg%st @M th I‘Og&él% %gﬂ 1In e%n'}'FthirollJliane Y Hleor? %‘[861‘6'[? pre01p1tate

t) and stlrred at roonttenperature for a

further 4 hours. Water was then added and the m xture
was extracted with diethylether (x3) and the combi ned

Ega AR BRI B 486 St Vi 9B ol-1-
trg%tﬁ('r{ {1253 hﬂa SIS pml@ﬁ ~jlagnolin-4-

0e¢Enan@pmwnﬁl@hamoﬂﬂenﬂanol i n dichloronmethane to give
t he lﬂﬁétlﬂ@%mp&ﬂlld(i&as(&e&&cﬂ&orﬂt‘%@&rmmdh)rdrob{ﬁnéth‘yg 4-0%0-1,2-
{ iy -
ﬁ%r%‘b 439??&906; Qilzy]§§%ogﬁﬂg? )?;Prlb zencs %onazlje r‘i‘%‘%é lA
lg%ieth}zl I ?] 10X1N 5 dln- -ylrnet
pmatldueyhynbemhgm( qrdn snrethﬁw )SS¢ WD]QQWS]SM Ryamplg 99(h)) followed by
sepdtanipd 06 theThhtiddhed Mid o & Zintian enagBerdd peoceddre® erraraily) daseribed
hérefr ahydrofuran (100 nl) was treated with acetic acid
(1.612 m, 28.17 mmol) and tetrabutyl anmoni um fl uori de
(IMin THF, 21m, 21.13 mmol) and stirred at room
tenperature for 1 hour before being evaporated. The
Exampth 26 Mi;uarbtle [{ G raxphis2l 3 Srtesiahy deo-@indolizinyl)béthyl] amino}-
1pip&ai ] I,Q-di'l(}/gdﬂo‘lf FRASB, %, R i uiRoil8-H#R Iy didchloride
l‘s

product 80 e ion electrospray) ni z
166 (NtH) (g) 5- QxO-
, 2,3, 5- tetrahaerhY-ln~0|l in d de_A sol ution

of 7- (hydr oxynetihyl ) -thdr 5(I|F§>lnd l'izinone
(237 ng, 1.44 N

o)
(a) 2-Chloro-4-({[(1,1-dimethylethyl)(dimethyl)silyl]oxy} methyl)-6-(methyloxy)pyridine
A solution of [2-chloro-6-(methyloxy)-4-pyridinylJmethanol (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 tert-
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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mmol) in acetone (12 m) was treated with

ort ho-i odoxybenzoic acid (603 ng, 2.16 mmvol) and
whewreshsat reflux for | hour. The m xture was tPEHUS2006/060023

evapor at ed, di ssolved in dichloronmethane and filtered,

redi ssol ved in dichloronmethane and filtered again to

provi de the desired product (238 ng, 101%. M5 (+ve
cxtepgted) dxovitlodishlayomethanes ducd (wagpesiym)sutphated cyapgyeigshandy
chromiitogeaphed on silica gel (100 g), eluting with 1:4 ethyl acetate-hexane to give the
d&m£§ﬁn§ﬁ&ﬂ@2b8% pg%bdlnyl)nethyl] 9-fluoro-I, 2-di hydro

VSR S oty AR & one (T ecem ) (57 o

7- |ndoI|2|necarbaIdehyde (52 nmg, 0.322 mml) and 3A

(h)rthsdl(RE} 344-¢Vieb lidmethy lothyf odime(ty Dmilyl ] ayd moiy ¢ & (1Bethd Joxy)-2-
Wasiny1gatpepdnoger reflux for 2 hours, cooled to room

"t e"pg_/s%hfﬂfoﬁ 0 ng%otrg L dl &%%dﬁm Egg@ %Rﬁflns& Qz)q-ﬁétﬁﬁ) 6-
oty By 1@]@9&9 P & RIS 7 1%%9& Yo g e with
bisttittdnisdphasyhipolpatistiumt (34t waed.64maptiad on silica
tr@&llbetﬁblliﬂdﬂé@cémﬂebdlﬁal&@%ﬁ(ﬁ (T80 ahe, DO ot ford a white

d al/(>7 I\@l@‘é? 195‘1%115 1442
nm reaf %W;?:%;fg g_) “?3 }' % %@:&2{% watelg 8
extraggd Bxosith digthyhy thelz dmed Qn@leemm suh:)hatez %pczraeg apgl H,
clitpmatde8iphdd a0 sﬂhBanglr()ZSO 3), Bl0tia2 Miiths):4 ethyD8cehat&®Rexanklto give the
dred rd’cth bk é Bho)t 4.40-4. 526( ?7" ( :T)H’ ?) 217( |75|’
Nﬁﬁveﬁ‘in el%‘:t%d?p nggqo é}&ﬂg }ree base in methanol and

chl or of or m was converted to the hydrochl oride salt by

(cadBulityl G- [@r(e [ (@ o ud ivreet teydth ) dem ety 1) iy Box pifmethy vy d medgeitoxy )-2-
p$idiRyl#6pdndadi oxane, followed by evaporation to

d |
6 r {?h; g( 2. gt’i\@ @E?% 4%3&?%&1?%5 m?e?h s%ygo vmethyl)-
't( logy 3]p_y|r ina r’% quwp ate 4 84 g rnrno 10A> pa 1um on
carbothyl thetBarfdl (filoml)-vimsdtiory af rogndpmpduamrd for 3 hours. The mixture

wtzk ﬂMér%@klﬁb@glﬂklbseﬂédhﬂ dhd\VdpBraded 0p8vNadtdiRARIoduet (4.76 g, 98%).

T

dro 4Hpyrrol o[ 3,2,1-z/]quinolin- 4 one o
(dé r$a[|4t(|{ trelr DiEpet yégthwr’g( inethylpHdloxy hmethel)g-(methyloxy)-2-pyridinyl]-
1ghrdpadon[ | , 4] oxat hii no[ 2, 3-c] pyri di ne- 7- car bal dehyde

(f OrAasoﬁj)ff&h%?%ht%zi 3&‘[@%{%@@ § %&ﬂ{mmsﬁ éﬁy)}n{e?r?yl) 6-
Wl LD

of Bt YRt aRe Rl ORI P 1820l Bas gscarcd
WS4\ By sobusiom (1 Mnip et U2et 9k 1269 W@m?ls} at F§eC.pihetrgacaion mixture
wagsllevalpeirat ©d20% drdyafes stirringeat200C vortl b naquies uise modunenvas

trBUERWVRANALE (9l) Sad dIRRI R0 \§411t for 1@16‘%11”1?6f5‘1%r1)@ing| filtered and
eV ngpal Y n%tehgﬂ}%lﬁtl-rhlfg%r%@ ({]u% IOE xtracts were

of ated. The resi due
gve 1on ctrospray) m/z 12 p

(e) 7-({[(1,1-Dimethylethyl)(dimethyl)silylJoxy } methyl)-2,3-dihydro-5(1 H)-indolizinone
A solution of 3-[4-({[(1,1-dimethylethyl)(dimethyl)silylJoxy} methyl)-6-
(methyloxy)-2-pyridinyl]-1-propanol (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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chromat ogr aphed on silica gel, eluting with 0-30%

nmet hanol in dichloronmethane, affording the free base
W@gooa/ogshourl ess oil (48 ng). MS (+ve ion el ece@DERIO§Y60023

mz 483 (M#). dH (CD3OD, 250MH#z) 1.12 (IH, m, 1.38

(IH m 1 65 (IH br.d), 1. 80 (IH br.d), 2.10-2.45

(IH, br.d 2.99 (2H, s), 3.08 (IH, d),

et 612(@31 g}d thm:omgln@g 0(@p|10 oxfractg wwhe(d| a}galndylth wagy. 'J(l@pq)rgamc
extyactsdw&@2 dtibdHwitt)magneGOm(subphatt)and evaidritbdd, THe)residudd8as
cl(rbfﬂato%}apth 68 sﬂ&&"elquié w1t?1 B10% b thahbl 1n7d18@01(o|ntétha‘iiﬁt to give the

d%f’“ﬁdg dg‘ﬁ @ﬁ%o%q 213? was converted to the

addl ng an excess of IM
M%@w&géheleﬂr%pﬁaabnw2${%&%ﬁb| fol | owed by evaporation

to dryness, to give a cream SO|Id (51 ng; 869 .
H@h@x?&e{hgg{ﬂs dh{yam% H)Mﬁa&lzﬁﬂoné] di oxi no
( 11y 0 th 2 35 dlhydro
iR O G AT
ac{atlh yeiddd 61l onli 3% lersol)\md totrelpayleshnfangym fluoride (IM in THF, 21ml,
2118 (Iﬂncﬂbfhﬁtpstirrddla@ﬁfdndtdmﬁe}aiﬁfehw 1 hQurfdebat Being Ry &lfovatyd. , The
regldQE %9 Rrof]h i’%ﬂ' o loﬁ[sgl utﬁ/ ]V?Hi @gb%r}né]th%? in dichloromethane

enan{]1|

togge ﬁ{}g‘ﬁﬁi[ ] pyri di ne- 7- car bal dehyde
wewmvmtmmasr)n%:e& Ho)3087098 Exanpl e 20(e)) (20

nmg; 0.12 nmol) by the general method of Exanple 27 to

(V850 ALES. (G {i%féﬁg%igﬁmeca&mdé‘h@a@ base as a yel | ow

st B gy S RS o e ?(ﬁ)lﬁ?’ 980@&10%%%%% 144
nmol)jl)n acgtong(lj_Z 1(1]) pyasmea‘@}i with 0(-12)[ipx nzoig 501 2 16
mBndl) dnd(iRbkedsy refBixX8r (Hoky. 'Eh)e mi3nBe wak Hi;en@)zapoﬂcatﬁd, cﬁﬁbﬂved in
didhlordméRardeid ffﬁered‘lre@lﬁ?ﬂss&ﬂv&i nfjdlchl@rc@ﬁetlﬁdnlé and )ﬁlteFeth%aln to
plgou_&e t{‘sg des?t’eg’ ﬁrédluif_{h(ggé an 16 P’/ 2H, 4 (I

onverted to the
Wﬁ?’ﬁﬂ%ﬂ?‘&ﬁsﬁ@%%}ﬁlwl\%{ dng an excess of IM

hydr ogen chl oride in nethanol, followed by evaporation
Crlttﬂéydiﬁlgcﬁmdto give a creamsolid (41 ng). Exanple 29

rre t hA] {furd om @ﬁtﬁ{noaﬁ%gﬁf&ﬂw)&g{h%]gg SINSNS: gﬂﬁlyﬁrcﬁzlﬁl

p}ﬁ;ﬁolﬂ% m c?u?l 4-|onﬁ 8? 972‘“%? ragngl) 5-ox0-1,2,3,5-tetrahydro-

7@@1%@@@@3«@/(54 agi 916?- mmpl) Ampieaubamsieved in chloroform
(Dmbhysid GINVIF @0 2ahel) Avas btatéd omdedteflux for 2 hours, cooled to room

telm ga‘l’ut%”&ﬂﬁﬂh&n ﬁi@s%ﬁiLﬁirﬁ R¥c R Moﬂyd%dg é@f%’g% g 0. BX@ ﬁﬁnol) was
Qr?P 61}%?1%‘&?“ P BB b 6 e £ yofis

IXture | was cooled filtered,
cwPRLASING, chyesnaipsrep sl o e gnlreliing wigh 8-20% msthneply BEM to
aff&d.aSvinty so(lld.’(ﬁdm‘gn’édi%) in methanol (0.3 m) and
MY Rt a8 PaBERRPRY | mlz #49 (\M@s).treated with sodi um
OH (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, s), 6.35
(1H, s), 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 hydrochloride 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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tri acet oxyborohydride (95 ng) at roomtenperature for

18 hours. Further 6, 7-
walrdoyasispt , 4] oxat hi i no[ 2, 3-c] pyri dazi ne- 3- car bed HER200€(60023

10 ng) was added and the m xture was stirred for 1

hour, when nore sodiumtriacetoxyborohydride (95 np)

was added. The m xture was stirred at roomtenperature
Exgaplt Zhd -((4AH@ . 3rPihyidral lnH exathiipe [2e3-¢lipy Hdiy iadnethybamine]-1-
pipecidimdméthyhrdflaxior bl dcoxy3k2-diktdroUF¥pyetobe{d 2, 1-ifyuinolin-4-

ofkk ERARGAHEL R PShvddehIepidRl Nned organic extracts were
dried (sodium su ¥phaq1;|@), evapor ated and

chromat ogr aphed on_si \ie3 eluting with 0-25%
met hanol in dichldrongt ha af fording the free base
as a col ourl e$x NS (+ ) mz 484

(MH+). dH (CDOl 3, 8 ( L. 91] (2H,
br.t), 2.36 (1H ). 1(IH t) "N n),282
(IH d), 2.95 (2H M, 3.22 (2H m, 3.32 d),

3. 971 {{@HAME)Q- 1 piiggid{mimathy1]-9-fBuwrq-2ydreyy- 162601y(irq-|4H-
p#eloB, 220—1](]d1thholtn)-4 ofe 3ianfibhler £, (39 114@ 0(12HnmiY),and 260

d%gi_qoéﬁ%! Iﬂﬂﬁﬁ d%?ﬁ&% L. atmt Ces§fsg§e%d to
oo S B OgmN “apsiaitigride (1 mb

W%tr@art%@vsth SOGHE tt’laqutqwbpmhﬁdwiq T oenpdk3 % mmgilly at rgam temperature

faaflb-hohist Ehsolittdre(vB4b avaporated apitydcS0treated with aqueous sodium

bicalbbtatt 6fd gxt@cmﬂ%lﬂ{ i()%]n‘i@fﬁétﬁl imatRomedipne] Hazédmi3ndd organic
e{{e atcEs vy%re g'n]@ﬁ? trna%ne 1u51 Sélll%%égez) angl evaporated. The residue was

HIPGpSop silicy giﬂqﬁlpﬂ%g with404R% medineloiglichigromethane,
aﬂﬂ)lﬂy@rthc ficobasdeg a)colourless oil (48 mg).

Fl%%rpelé@ﬂgsgfag}yﬂl/pﬁ& Alxat hi i no[ 3,2-c]pyridazine A

? %g 38 (1H. H. b 0.(1H, br.d),
TR R e
41171 hiLudn ﬁﬁal@fdeml 14 62(1;)H 4.60 ﬁﬁﬂ)d)a?l& hidhttad Gt (1H, ), 7.68
(Iefddyx . ev@Hisgto2 (Ve @).1 i t hi um hydride (1.15 g) was

addega ge B % nlirhf&l{é'flgl Was cmh%&j R 'dﬂlgﬂ? a;%er ddXalt by adding an

over ni act 1 on u
YO g?ﬂ G511 Prafbino RSP R B S0l ﬁfyness to give
aévaﬁhwhﬂéﬁlﬂﬁo&ﬁéharter of its volume. Water was

added. The aqueous |ayer was acidified, extracted 4x

wi t h di chl oronet hane, dried (sodiun1su|phate)

eva £,0 hed N |

ESF RRRAL o E1R, F LR A A AR o2 P bR ASlmenbaffhol-1-
pipeyidinydimethyD - flaqm- iy dopxyoh,2- dﬂwqrné‘féayrlgplq[ﬁé@k fypgnolin-4-
oif¢ EnamtismenEdDihydobllorideet at e- hexane gave the pure
product (98 ny). I\/SI—(Okve ion electrospray) mz 189/91
(M#+). dH (CDd 3, (2H m, 4.51 (2H, m,

6.86 (IH, s).[ Lter fratlon gavethelﬁerlc

i dazi ne
(4.2 g) - see

| 18 ]
3- Et henyl - 6, 7- diNxydf 4] oxathl i no[ i dazi ne

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 enantiomer E2 (39 mg, 0.12 mmol) and
2,3-dihydro[1,4]dioxino[2,3-b]pyridine-7-carbaldehyde (for a synthesis, see
W02003087098 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+).

- 65 -



A sol ution of

3-chl oro-6, 7-di hydro[ |, 4] oxat hi i no[ 3, 2-c] pyri dazi ne(45
W@2009/083397 Mol ) in di methoxy ethane (12 ml) wWeGI/US2006/060023

treated with tetrakis(triphenyl phosphi ne) pal | adi um (0)

(61 mg), potassiumcarbonate (313 nmg), 2,4, 6

trivinylcycl otriboroxane Fyrldlne conplex (3 2 and
SHAEBR0D1 250MHy) 1 2Ae(1M, xt)ut-85 WHS. mbdied 1Bk bg@@@ 91'(1H, br.d),
2 @¥ e2il, ght2.65T(28], m)x3.ut €Ras3, RVapd, al) 80 @Hirsy,n€22 (3H, m), 4.40

(AH, 1D 0U$1, 3 119} e 28'm), 7.94 (1H,

)ex?l?}a?%% (4>(<1?QSU@I$11 ch)/ldﬁ% edgazgglqum %)ZIOﬂpwact ) ) 794

evaporat ed_and, chr omat ogr aphed on silica gel (1;

el ut Thyies basciinmethanal, vasecory @Fea e dlbﬂr@?k&?%e It by adding
arsetdest 2100 hyrdrogdibhloridomtracthang, followed by evappration to dryness, to
gﬂgg@y&}nsdyﬁ(@ry@g)l on electrospray) mz 181 (MH). (c)

, 7-Di hydro[ |
4] oxat hi i no[ 3, 2-c] pyri dazi ne- 3- car bal dehyde A
sol ution of 3-et henyl - 6, 7- di hydr o[ |
Examplea2hil + (6] 6, 2Ditiyely o [ 1 ok atb{ir@i@riy¢| pyridazinsdypin)ethyl)amino] - 1-

pﬁjeemam}nmmyl)(muMd P.hyhbo:aaﬂsziqu&tredtml)yhm3aqugmiﬁnohn 4-
oﬁgtugﬁ@(ﬂngj%pmﬁy) [osi de (4% w v, 1 m) and sodium

peri odate ( anltlally stirred in an ice-bath
for 1.5 hours, then &l ls
t enper at ure. Af t

warmto room
r L.p ho rst emxture was treated
w t h sodi um @i canponate s ut| vaporated to
dryness and di3%ol Vg H 4nd afl OF for Silica
ev or

xture vva
dryness, added t®&a ica colunn (207N

ﬁg)r(g%gsoﬁglgn%?%gﬁ grln'i'll{ol 1per1fi ng&mle%o({%gglg ?%e(%rat Al %Cghydro
A Rygrolef . 2el- @Hﬂlﬂ@élﬁr"a%e fmaathragr frmm@) and 6,7-
dﬁgd@bhﬁb&a&uh&[ﬂ;%ﬂpmdazme -3- carbaldehyde (27 5 mg, 0.151 mmol) in
mlethlab - (em A0 ahd RidARIrbMEMRNhS (Tah ) Y ak 1@afel wattOsoldivgn di hydr o

trla%et @lﬂihd? (gﬁ g a]c Po%h{]f%h{p@ra%urg 6t l%nl?orﬁtd %ﬁer‘% 7 (53
d@wﬁv 12 ﬁatgm) %é@h Pﬁ%i?’@mf Trpbridasiend- me b yrsaddad apdithe

mmren@as s@r@d f(pmbhc)un Wi mmhmﬂm@@tr@cﬁb}y‘tzm@ydnde (95 mg) was
adicdhiTaE eifRfubewes {tdradial rovas teﬁipefaft@ﬂé ot inigh8 ATHEDh 8@t &fas treated

WA SYESOYY @J;éaé%ng ?r‘eﬂé Rﬁth W’ Lol S e
bief atpen Bk v

dighlgambane  bf 08 fo?B
cPeFHtesk @é@&lmﬁomﬂh@m siligaczel, l?éiﬁalgém\ﬂé r0e25a/e| dfe@rh

dﬂchbrdmethweeaﬁmﬁr@cthe &ewbade a3 @%olomtlbssal. i n
q)(;lpaggt{bg @Axj.racts were dried with
n
S s At Wgt?%{q‘iﬁ@d%o&“ﬁi i
M) (W(Q]Hoﬁi)@ PhAHeM).c -4 &l the3 BE 6BHls 928285 o139 (RE, @),
4,642t o 6ele@t; d%rﬁr%/()lHﬁ)zMG&HﬁJ\@H 49 dHL(repA B, (1H, d).
400Mrigg frde Baxein RRtHadbl, wak corbvefod % B8 d{tfidrdthlorflcQdlt b Bding an

)g) ?4&%11% ge@lﬁﬁg 5 d?f?f?a% ?‘% %Iegngo?atgdngg d?%rﬁss and

trgtalratlon with ether to give an of -whiteé solid

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-ij|quinolin-4-one
Enantiomer E1 Dihydrochloride
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4.40-4.55 (4H, m, 6.62 (IH d), 6.86 (IH t), 6.91

(IH, s), 7.39 (IH m, 7.67 (IH d). The free base in
woredonasish7 and chl or of orm was converted to t he PCT/US2006/060023

di hydrochl ori de salt by adding an excess of 4M

hydrogen chl oride in dioxan, followed by evaporation

to dryness, and trituration with ether to give an

off-white solid (60—nyg 3

I-({4-[(6,7-D hydr,

-5 pyrano[2 3-c] pyrlda6|n 3-ylnmeth

neityT) dl hydr o- 4
H-pyrrolo[3,2,|-//] I|n4orﬂaE t}ms
Dihydrochl orlde om) 2

(%%403 @ﬂ 4:1 E% }C]p %Vézm (2H) - pyri dazi none
and 39D [ﬁ @ﬂe k- ighe Hq IR@engl(4 £60.{5 ol in dry
dipraich{/ DO x) wh&etngdt@chwtth yithioxyhyd8d2(1-52 gy 1 Hapl)raod &cded at reflux

oieﬁhl hi. ‘PL:IIE‘brEﬁltlfh(l%g Bﬁ:j’ Qefggj%vg% %SCE&) %E(g Cglle %g;turéglam&e)d again at
ux %rn %ht heMgiction mix 8 1 ﬂ 10 thw#ei water, ali;d filtered.
The ﬁ@{ﬁe W%%\fa@ara{q%gg ﬁéja}jg% Fdtswiofumepdy %EE}W%& addad o o%raqueous
layegwesdcihfisd)lck re@cdid with elidddromathapy alpied 4toddim Fiphate),
xﬁapaﬁ&émmhﬁwétogﬁpmddﬁl §11|T@£15gdp emﬁ adth\mso%@cigxu aéatdin

d1 %}&ﬁ&heﬂ{e a%forc?hg PRT lio®s E‘x&] ‘;g; ?iﬁ'&lﬂ? @59%91

or a
fjonaRG E@ifﬁ@ﬂaﬁ&%ﬁ%sﬁt ¢ ?%fe.?é Hgbl ) in dry
WVQG@ eEgtraspedy 3 V7 FH9 biMHr).ght at room t enperat ure.
SAEDTIX U00RHARS 20i(RH £y, 461 (RERtY b sacetae, washed 3

Ui MBS i Ha%‘h?gavedt{lb ROnRYEN- JMBQ@’}' Hg\kﬁ T[f Qlo‘%aﬁaﬁﬁo 2,3-

vapor. at me solr'd ered o
EW& %%eh@%%& ﬁ?eﬁfl‘xﬁgﬂpygﬁét’ e. The filtrate was
evaporated to dryness and the residue chromat ographed
(RB3-Bthemnyd &, eihydel Ut joxgthwno |13, 208yaddwie acet at e/ hexane.
Thi s AGRWRioh b€ 3L @Rto B0}- aihy@lf P h thhﬁg§['3rzeQJd9ﬁ@&gfe"(f50 mg, 2.4

r esire roducts

'g;iolﬁ]%éin%}:fhox%&han (?% 81 sft%f‘ahe %1 351 @). pTo ta

%useﬂnhe@whomq%%@dw gh (pF @@b@ot%uw@qnaw (3 13 mg), 2,4.6-
trefimdeyobspberpXane pyrd$relcoampdexd@335 (ighitand vaedy (1.324)).(TheGs4Kkture was
h@@é@at@@i’@lroveﬁ@ CThd\'@lx(th‘éQVdsQﬂa r@6d FOSRhEY) trébtdl Wil aqueous

e so ext 8% M D R/} d%l&i)(éod &nlulghatg)z
@g&? %);é% XI q?eg]ﬁ% el (260 gg cluting with 1:1 ethyl acetate-
hexany.-agfonding 2 ang 443/@y¢qmbalzmgyh$htlz' ipopeproded. and

MUtk 1(5112&}:ctﬁasf)121‘yi idz 181 (MH).
(et hyl oxy) phenyl ] net hyl } - 6- ({[ 4- (et hyl oxy) phenyl ] net

P Ie 11&9@%%@59@@6@0@5@%&% ed_thr ough

a m Resghusiopfof 4=ashrairbd 2-¢i ﬁWt@M%)ﬁéﬁwl]daﬁ’@?WBPga 1.11
i { in] e xambi dyil (dﬁyl)lrﬂmt)yba]sﬁfﬁafwllx%ldxw adqiic@us solution of osmium
te'ﬁ%xﬁl}ér 4%‘%@/&”9% @rfﬂidsoalu% %35 g), initially stirred in an ice- bath for
R BT TR L R SRR
treate w1t sodium bicarbonate solutlon evaporated to dryness and dissolved in dioxan
and chloroform. Silica gel was added and the mixture was evaporated to dryness, added
to a silica column (20 g), and chromatographed, eluting with 0-100% ethyl acetate in
hexane, to afford a pale yellow solid (63 mg, 31%).
MS (+ve ion electrospray) m/z 183 (MH+).

(d) Title compound
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(1.359, 3.14 mol) in dry dioxan (7.5 m) for 20

m nutes. The solution was then treated wth
Whe®{n8is9T - but yl phosphi ne) pal | adi un(0) (32 ng, POT/08286/060023

mol ), tris(di benzyli deneacetone)di pal |l adi um(0) (29

ng, 0.0314 mol ), dicycl ohexyl nethylamne (0.74 m,

3.45 mmol ) and n-butyl acrylate (0.543 m, 3.78 mml‘)q

sti r Ae@luivaer 1d¢4aminet | phsidnghpstal lo9-8upter 1.2-disro-4Ad
phreald B2, &t/ | Qbaolovéione gidntionize Eii(53 tige0 Was noaa), &d7-and

dﬂﬁ?ﬂﬂo‘[f 4}6&51‘]111 ?Wﬂﬁyﬁ&%e-ﬁ@%@lﬂ%ﬂ@‘@ WL 17 rnrnoll) in methanol
% [é}{i‘f etnéi 1é|l}%%romer¥ba,neh‘g§l :EI)S ﬁrtl%re vrl{l{a'?}s rn% éﬁaé Islegag/ %Veamght at
roophisaIPatasl c atadivpeipedipaberdgdatblsap fed, marbyaigdded and
theinhiletudS Y6 retdmat lroco edrapcedthexareigliy. dbtldomnidtent esd sqbliar
cﬁb&ﬁ‘t@%e@%d&ﬁ%@ﬂlg Vthix@G8 bk AN AR €09,ahethd] WPdi8hloromethane

fod Rl ds te va ¢ residue was
ol H@Wﬁ&g Py (ﬁ]t% il g@‘(%w %‘hd P al“iﬂﬁ{f’ he resid

BRyY phel P%W oén%%lo dpthape g give the
frd@]zasmals]anzﬂpropenoat e) (838 ng, 55% . MBS (+ve ion

h@@%ﬁ&ﬁ&é@bﬁsp nﬁ%&dﬂﬁ"ﬂ)?O% 121 (100% Mor e

;;E ‘5t1y50 85 2 7,(1H, rn) 222(1H m),
ééﬂ % (FH. 8),
69241 4H, Zl)p6 éiéé 913@% s), Mé9((l m)oﬁ (1H, d).

el eCTh@ﬁ@é Bak: umnéth‘hﬁgl dnﬁldhlorgﬂ%l,wa%%néel%% the((ﬁl)iydrochlorlde

saft by agdind e 5! HorBi STt e aheration o

diyabast amaintriafratient with ether to give an off-white solid (60 mg).
(2)-3-[2-{[4- (met hyl oxy) phenyl ] met hyl }-6- ({[ 4-
(et hyl oxy) phenyl ] met hyI }oxy) - 0X0- 2, 3-di hydro 4- pyri

dazi ny%l]>< ropenoat e) 5&1‘ in et hanol (1
Exampl zlr({‘? 1@, TrPjhysle- earﬂewmtcﬂpﬂmzmmlmﬁrylmno] -1-
pipedidéiyilymettiyD)+9d B uorvy b2 alikkydrat4 Itpyosoi8r2, by s elin-d-caved

En2fiheNEeMh iR chREigé hours. The catal yst was
filtered off using kieselgu and the filtrate

evaporated to give s uct] (0.56 g, 89% . M (+ve
ion el ectrospepa 60% , 121 (100% . (d)
5- (3- Hydr oxypr oF | oXy) pRENYI nethyl}

n\_m

{[4- (met hyl oxy) ph nyI frethyl} -3,6- (?lwd&o Q72 3
(a) 8= Bl@hfoailx{tr gn&}u\r/l@ YpH&H et} -BRa [m@h&hﬁlexﬁ)@h&ylﬁmﬁ@l}oxy)
ﬁy n r (at ﬁ?&n{onz;g%‘?gﬁﬁhﬁ?%gh &go]met lb 6CM n dry

pﬁ?‘)ﬁ]"?e?tfléy ‘8‘13’313 prH{%’lnoﬁ? gon, was cooled to

- 300 , sobtigntof damethoxibepayl steohlt(h. 21l 3 wotolt inghy ether (120 ml)
whi frbatm@bwﬁﬁeﬁmﬂﬂpﬁdéﬁlﬁdrdﬁtﬂbﬁorﬁidlé (2.07 812 mind?), mefllxkd for 1
héﬂrl, 96’(‘@&1, Qs AT 0 @ \9&9%{&, drRd Q& ﬁggléfu.h{ §8€td Ahdahe 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 ml) 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 evaporated 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%.
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ice bath for 30 mnutes. 2M hydrochloric acid was

added until the pH was 3 and the m xture was
w@anrsisehed bet ween water and et hyl acetate. AEEUS2006/060023

aqueous was re-extracted with ethyl acetate and the

combi ned organlc solution dried and evaporat ed.

Chronatogra of the residue, eluting with el

Loeoir erolyaUt: (e SRS Iomdys (B -1 04.da 1 (100%).
Meire polaosodegt M Sl-zvedid e(erbspre@Q%/z 432 and ATOH ( €3%), 121
(ﬁm@§ Hydr oxypropyl ) -1, 2-di hydr o- 3, 6- pyri dazi nedi one

5- Fydroxypropyl) 1 {[4 (met hyl oxy) phenyl ] net hyl }

-1, 2- dr o- rld i nedi 734 was
(R B B - L A ooieny TRay et (b o ehenylImethyl)
o) ¥-0ed2 AtdiMpiCleperdaight]-2-fiopcmatarnidobutyb@ £o-Gelled4-
(rﬁétﬁﬂ@k;ﬁ)&)ﬁ@hyﬂ}?ndﬂlﬁﬂ%s(g[éﬁ(}ﬂetkﬁlak YARES Inkdtigh | 3585 BUsREDB-dihydro-
5%&?&%1?3 olgsi due was t en up in et hanol (150

r our s, and t ed.. The

o S BB sy 000l e oAU T Ry gk ey )

mgthyér-6-¢{ [Heimedndoyheheng| mgthiyl joxg)- @H)fﬁyrlémnone and 5-bromo-2-{[4-

(raéthgibxyWwpahsdimdiiyl | 6y {desthylagyiphtgdnectliyl o) 3@ ig)-pasdazinone
(133%0% 19 nsma @dg» dide 7. MR Ve P! SRL SRR RS treated
1

m;m SERB S 035 e S one A
tr§(;§ berglidaneagetone dlpalladlurn(O) 9 mg, 0.0314 mmol)

didy {I3hdxytinetkylpmigey(i0) 7 mE 3 dishyelv D -aBd G- mlyyllad@iata cub4iel, 3.78
miedo! #8tifed Badér ﬁfg%h)at tRdmtdmpeik@ae T 1 MRS ahe IhEiatéd‘a‘@'SOC overnight.
THé %ngx ul%uv%js copt1 alfagr aﬁltlon?dj f)]eetwb%n Q[E}r)l Cookle and viageerr seaaga?ed and
thgeig e é%‘eXtF%ﬂtqdoWéla e'klsly el rhs,sg?m Hlf erg@ar%wwoatw dried and
eaoibeddnd thetrasmink rhroAfatearag@d ndlntutgesith he%sahyl @nttatedsxane to
ol@t‘dﬁﬁﬁé R &polanstoti® ah@S5AUgh %@état@ﬂ@%neﬁbﬂﬂle\fﬁ%l Blar.

L

mgedHahol / di chl or onet hane, gave the product as an
MS‘(er‘v\Mtbd fe&spy| /D48 @4H7 97%%) M (lﬁtz%)l on

bl 116464
<m@ﬁil >8h§rh¥”?ﬁﬁﬁﬁ @5’3 S n%»?ed&} Qgﬂgi & rpsede o0

mgy Y % (2)-3-[2-{[4- (et hyl oxy)phenyl]rrethyl} 6- ({[4

MSheivhyoroelygtaispray) futed Hy(NIEXY09S; bXoc1B0Z»)di hydr o- 5- pyr i
dazi nyl ] - 2- propenoat e) (580 rTg) in ethanol (15

0
/tyq éagé ((mr?g;‘éa Oxl\g@%} I}V\% &r@soéoe/?r Eg/%[reers ﬁﬂ'rgqand
PYT&%*} dfe for 2 hours The catal yst was
fil tArSBﬁltmhfof bsiyh Rkl [gtlhretighakyt) pleenfy | Jmethat je 6-({[4-
(1BMBPOk PpBEh I Pocdihy Poxty)S - X008 B ihydPe-4 SDyBidazinyl]-2-propenoate) (838
mg) in ethanol (15 ml)/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-Hydroxypropyl)-1-{[4-(methyloxy)phenyl[methyl}-1,2-dihydro-3,6-
pyridazinedione

Butyl 3-(2-{[4-(methyloxy)phenyl|methyl}-3,6-dioxo-1,2,3,6-tetrahydro-4-
pyridazinyl)propanoate (0.56 g, 1.56 mmol) was dissolved in dioxan and the solution
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98% . Ms (+ve ion electrospray) mz 361 (M+, 509,

121 (100% . (h) 4-(3-Hydroxypropyl)-
waqoy4si5oet hyl oxy) phenyl ] net hyl } -1, 2- di hydr o- BCT/682006/060023

pyri dazi nedi oneButyl 3-( 1-

{[4- (et hyl oxy) phenyl [ methyl } -3, 6-di oxo- 1,2, 3

6-tetrahydro-4- pyridazinyl pro anoate (0. 43 1.19

cyaparajcdasingicss shapagdissplmdgn @Bhalyd tSP]Gﬁon under argon,
wey eqodedoed01(Q add yeatsd drdpmese welml R slMaholeutbn of ladhymrdiEm{ri2@m

hydride id TeIFs@l $4nl, a8 Hlﬂﬂﬁ)' a%@%to%ﬁ@ﬁam 118 0°B@REstirred in an
1cte rbg%tfﬁg %Jgn {nﬁ U %Mﬁ%&qxﬁi& c?%w ﬁ g@dfﬁ Am {h]lg ﬁ%}ﬁ 3 and the
mﬂ’ﬁ”’(ﬁa"i’%%&?ﬁfi Pytugesn @@@r&ﬂ ReEde |Trlile§ﬁu?oélé “@étr%extracted
witbretl30 agritate tied theZmbiyed @cgrnor sodutai diiodawd addwdatedt i |
ChRgnddbgri@s of tRdebsidae, dhitkiglkieh Yas] fRrfatd, handd pReIVMEB00 mg,

er and ethyl acet ate. The aqueous was re-extracted

6 L0 ).
SRR, OB 90 G 20

tr| turated under ethyl acetate, filtered off, washed
Ut B-Ieydipkyprest gl 2-dihgtirdi3i e gyrididicdisacuum t o gi ve the

pr OdS“E’S Hytfd %f?o Of/z tﬂy'l %;)bf?éhyﬂh&“e@ﬁ;ﬂ?? PL&¥YdrBlZ6-
p}fl{agﬁnetilﬁg? ﬂé,) %‘\?%ﬂe %?19 ][ﬂh 1 01% (170 ! )rﬁl}ﬂ T(FAZ(IOO ml) and stirred
05¢ roapgh tiogayasieogled. wppeated Ao dipgwesagiddipbynder high
vabu(18r foy 80 exiyyge0 Ik yesidire \{a[s4al(enmtphy nheobanp peayhl), reflimeld}for 12

houks, ?eooléldt?ﬁdg %Qap%raﬁe@%'e(ii@s%dl&eﬂés% t { Bo@Athd@r high YadlR, kriturated

unc{]er ¢ her &nc{) %e rsnol d eraﬁ] i U3 ws terdaﬁoung:urt{&ler Va&?urn ge?ve the
nut es er argon

prfiPﬁWéﬁ;ﬁPb%]sﬂ%gn%? 08.57 g, 13 6 nmol ) was added,
MSoﬁvemdelbgtrodplrasbpw’zabX/]J (MHleOO%r)boxyl ate (2.68 m
13.6 mol) and the m xture allowed to warm gradually

(L8 7080 ﬁ%ﬁ{?aﬁl% A e

first SPRWSIPRY i é@ﬂ ‘%IOBYB eln%é@yagppf schyaidazingionafd 8 &,
8 vinnmoh) Gl BFHARD l pwhs/held geanatlerasayad dathifer produfes, then cooled
uﬁ‘(&)ﬂ hfgﬂihﬁﬂhﬁ tbeWatth T&phd:ﬁyﬂ;blﬁ)sphlh@ (6T & pliag bl )neasaxd el followed

%;%érl a 1c(a cﬁiy af?({'( el rlqsg&QM)Af{étzwzr%ﬁm(Me solvent was
e\f_aipB

%reé q‘gv%uugh%vermght Chromatography, eluting

ok pf X ehee Whl@m?th@tqmtf} irpfrpniphgshine pxide was removed
aItcl- t}hylli aith[ 525 rediapyldidi@laiometB{nsHjavo e fradudd ag an dff-white solid
treated with anisole (10 m) and TFA (100

79%
Nﬁg oGS 8] w28 0P e Taen U T 5506
met hanol / di chl oromet hane. This was applied to a silica
(g dHutdd-Unt{4-(arthyldrnplehyk]methylyi-3.0-didrios 1,8 SLo+@hbhydratdar e
Iquazglwgr ¥n&¥e met hanol / di chl or onet hane gave the
b °d>§g@‘qg % bty B MR 4l (el Q8 ARG HARRRT 2 21 2
(rnet yloxy)phenyl]méthyl} 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[methyl}-1,2-dihydro-3,6-
pyridazinedione
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(k) 6,7-D hydro-5 H pyrano[ 2, 3-c] pyri dazi n-3-yl

trifluoronethanesul fonate A solution of 6,7-dihydro-2
wWoR@yoswso] 2, 3-c] pyri dazin-3(5 H)-one (152 ngy, BCHIB10P6/060023

in DMF (2.5 m) under argon was ice-cool ed, treated

wi th sodi um hydri de (60 rTg of a 60% di spersion in oil,

1.5 mmol ) and stirred for hour aIIovvlngtovvamto
r oonBrEh3d ] E{t[fiﬂ(l@ethyloxy)phenyl]rnethyl} 3,6-dioxo-1,2,3,6-tetrahydro-4-

ptidaey))brdpasddte {(F4ugriortemrahesad dissolved de Jlioks0 sndde sdludion
e%@fa}ed’@%rﬁﬁagﬁ %éﬁ%dﬁﬁdl%rd' i Qh‘}V‘@FIF((QG tfﬂlg ud sbRfior under argon
Sé‘(’f(]oﬁ%d Ehﬁgffﬁ el o} 19é Wit %Ci aému&% fyhth u%%l[uhﬁmum hydride

ins BTk (-6mnlakd rma?léfa é%yvaﬂa i ﬁlaa@wéélrr@ n an ice bath
fog B0frainetea M élyalpmwhbredici dOhasoarsicd gn1al|cth§/ pHrwasi 3 arclahgalixture was
p@titbhdihetwEdh Wil sidniy acab@al BA®Nase waakextri@ed with cthyl

ac%'iagg ﬁ'r?ré(;télg%o Yf%;ito? g W E}% oreh@i (rhy ?e§uﬁﬁlg solid was
féufé{elﬂi 4P e pal PaleAA driad yBeer
vaguumHQ g cetiic pmduq‘g%i me é bhr oEgh a ﬁsnf))llfit i on of d

M3 A~vdiidryele@rdspiny § anol9 12HC] 1109%)i 0aiz{100BR)y |
trifluoronethanesul fonate (228 ng, 0.8 mol) in 1, 2-

R T T I ey R B s A ros el i idarin-35H-one
0. 54 511:9@?@15% lpgwﬁé](ég@ré@éan@pggg é[gr(mlgﬁb?o phonz| gmﬁthyl}zw
dity ditot B6-pyridetinaliqen2.6The, Ml ximol imAB Ft(héthnt ¥ wad ledd wi doh

uR@tARAivdMm i%@‘ig’ﬁﬁﬁ‘ﬁt@s Qhelajc%oléﬁ unferSirBoPlo)- loq@tﬁfph@nﬂpl%sphme
(3“%9 31%‘% Z 6) v ad ddadl g% ci o @fm%%%o%x Qz%dﬁ’c\é{boxxfé%% (268l 13.6
0] @Hit h§ guxtpre q{@meﬁéo A4EM lgradfﬂaﬂxjosweal terpperagyey, Alsieliour the
S OOR wab Eyapb@Bed. Adrdhatodifapky os silica gelgeliong Arshputhssthatl acetate to

re%Q%b pfaﬁu&s éﬁ&'ﬂﬁn\ﬁﬁﬂl mw bﬁi@ln@l%ﬂhﬂ@ﬁétht%l %@@@h@[ﬁbwn
0 I um

oot n%{)ﬁal e S0 g arated and the
asa@lwﬁaspw @(@f’ jeci i) mé h 20%

nmet hanol / di chl or onet hane. The conbi ned organic
(3 6/7bihgdrov¥s-peirane[2, Dy Ry ricmgnasi Apaseul f at e, evapor at ed

and 5 0es-nesigiey il Rﬁ%&gmwg 1B0r62h é@%
h e I Ve
Bthe ﬂﬁ%if)f% 'tk Sal e Eh o %@&%} D and
hW;b,@t or 24 hours he solution was cooled and evaporated and the residue
taien/ u}DlIhX/ Aveom Ethlaqml fdarhddram3thah@yithihazd applidd aaa hiditdgd wdrimn, and
then %Rﬁl@h ham @fs solvent mixture followed by 5% methanol/dichloromcthane gave

cg,g%géﬁ%oﬁ A’)i'y ro- 5F pyrano[2, 3- ¢] pyri dazi ne (100

n di oxan (5 s m)/water (1.1 m) was

61"@601} ﬁe?tEOéPWi 8Yz ki MHed08%)wi t h sodi um peri odat e
(306 ng, 1.43 nmmol) and a 4% aqueous sol ution of

(19%m- D'Iﬁ}fd% 5 hyaen o ©) 3Ez<'}pyﬂd)azmle | thifabroneetM@Ssidfonaeed to

¥\€tr mﬁ 3 Jtz)g%%%ﬁg&to P?’trahgf %g]pgtq#l'z{z’m ?(’%’}\Qacfne?%?mg 1
mé%\b’é‘r%c( Sl &ﬂ@le@n\;aeaﬁﬁﬁaw&asodﬂw Pydde (60 me
ofy 6o cliporstomein foaln & Sammol) laad stincedufoe 1o fallgwingl td wanmga room
tedd Jefaas@ MINPHeaY bis(ThuotbiR b BafdsLiowigridd $5@PRE] Bd nirfold was added
amd Atirﬁﬁ'g a8l cSRInYBR ok TRY nik dult \%?&ilut@&\%tﬁﬁe&yl 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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to give product (55 ng, 54%. M5 (+ve ion
el ectrospray) mz 165 (M+, 100% (n) Title conpound A

WG 2000081507 of PCT/US2006/060023
| - [ (4-am no-1-piperidinyl)nethyl]-9-fluoro-I,2-di hydro
-4Hpyrrolo[ 3,2,1-ij]quinolin-4-one (enantiomer El)

(82 ng, 0.272 mmol) and 6 di hydro
(I ﬁ;%w@drﬁ&,dmyé]%%rm%o{?e3Jg;lnyalld%neehyde (50 g,
0. 30Argmmik)s bubbhodifor bf mimitesethivapbh soHitién of 6,73diBydrbY5 H-
fo[neS3E yn&uzh{ls%trrfﬁioe&ﬁ&ﬁanewm& @bs %@0@ gflﬁﬁlo@ in 1,2-

gie:t‘lgoc é/Ft E ﬁ; d%et\{lﬁg (Frgp @%ﬂglgh)%ﬂacﬁ}l %) (QO %{Jdb%S
mgaql} waga @6@ ctse Pé%“ﬂ”? erwpgw unqgr ay% ﬂlfr Pértag was
than dreptad withi pm@sllubectaﬂwmtes(ddﬂ mp, Di8cambbnatter GnAn?0end 2,4,6-
trivei eyt tri B¥AYk 4nedyriditeecoddBeni1 80 M@@@S%ﬁogr(fcﬁd preparation of this
re\?\i%?rﬁg & e{@erﬁﬁ%ﬁﬁ’ﬂ é’tgaraa 5id8§ ﬂ%&% ﬁ ’7‘f)' R@ter
I'0. 88 am’m
SUEPE SO0 9, ?mtuvswe%w i aisions b? P 5
dmgkgrqanhanem%satu@@i a0y sodgin picmbogate 4010 Yhe layers were
schadbedlandQhd 2qtcotd frackioBowad. eQﬁadt&H;vﬁ):e wzth@022. 15 ( 3H,
handl/di il GrogietifanEl THE confbifiRr cﬁriga@ﬁc CAbbiomMyas ri&ifovek Ellagnesmrn
ate, Eva}%oraf{ (g%nog tilﬁresgque cérog&at%grﬁphegi on %l%e Iehl 1n§g)w1’th ethyl
aCFta?s@tO( givg peyluctzas 3gvitifergolid §)00 mg5777°/(>)| H d). The free
Msageciion @@wmymm/mat@dﬂfdonm di hydrochl ori de salt
by addl ng an excess of I'M hydr ogen chloride in ether

(rn)o | gywﬁgdrp %ogﬁtj 0]?)ymgazm %aldegy(%i ve a pale

I ({ A-Plwion 0®§ ﬂpcb ydaﬁéﬁpgae?[ﬁ;ﬁrdaarz@%l@ (P QB 0617
yho)l jpami dn@ianl (f§15|cmk)/ivchtm(ll J migtwhay cpoldd 1l igomardr afd tictydimoth4odium
%&Mfd%b@h%; 2 AB1hdIlg uh@Uda Ql!ibeso\hﬁfoncdf@\jﬁ[dr@ ebtloRidcl?e.55

mEy EHlQ J(tgfe%j\ggs eﬁﬂ)lv&;elc:i)zcg \xﬁ('irrﬁ't Breﬂﬁﬁre aE %noﬁ:oqﬁl U ridSafter a

a 9 {4[ SERLiRg, ithe) nhwe P]allt 1oxa as added and
ewmetd/ qulhqudayrﬁeﬂﬁgrlopwmapy pndthednipirg heeftyhgld in an ditagonic
ba&th OFKe \bhdily h’ﬁﬁ?ﬂu&{ @asZaﬁplhjec]l tAlbitiod §d-c8h@iieand eluted w1th cthyl acetate

‘3& ?{?‘fi 22& Dlmathyl ethyl (3i7?)-
5519 ?%?%8@3 A RBT® or i on of 1,1
- di net hyl et hyl
(n)AR)e Songpoundonet hyl ) -1 pyrrol i di necar boxylate (2 g, 10
ol ), sohftioﬁtomil- @ﬂhﬁﬁm(-?u %eﬁhmy%ﬁ‘[&ﬂ%lll])@ @lﬂgro 1,2- d1h dro-4H-
B L MR PhEE: nt(anﬂom%rgﬁla](? UL bt 8 B G3E0 Pelyro

%ﬁﬂranol[%aéﬂpyal{d@aﬁeércar rag 305 mmodring hour s
clilowo forim(tngthanelg$ .6tmE étéadl)vwa;sﬂlemﬁ evith(35 Motdcplaanidves at 65°C for 5

h&ueh rEfetRit it tas L680kdRhA aRekd WithReMuPHa0&Bkyboréhyideide (115 mg,
0 %QQ nﬁ@cﬁ) %Bh\éﬁﬁéd SY864" %8ejratu¥]§ve'i‘r?§htd H%Mﬁte?&pdn%cﬂaﬁﬂloned
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%)).

OH (CDCls, 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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chromat ography on silica gel using 0% - 20%

nmet hanol - DCM gradi ent to provide the desired conpound
W@ 300702597 10599 . dH (CDA 3, 400MHz) 1.5 (9H, sPCT/LSBM6/060023

(2H, d), 2.04 (IH m, 2.48 (IH n), 3.01 (0.5H,

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

6. 80 go 5H bs). (b) 2,2,2-Trifl uoro-

L/ - [ TBsireabssgin BIGM vy icayasipr o thetditiidgechigrisicsak by e diag an
exresd Ut dlydmgeliclilomdb msttiiey Ifetdwdd by evaporation to dryness, to give a
p;{lggalovg's&ﬁ({ 1r10 é)or oacetyl )am no] net hyl } -1 pyrrolidinec

Y806 TR LR B ee: o

sl o K PraR e R WL

prpﬁ%d%la}aeﬂa#o Ol:c,orl PrJé%vdé? ol lipel aﬂq}w:'% Tygt- Oegwas

cdnyertsd toTthe hgdrovldntidsweedt inhemmr@moanedr togpradddorad dasqueblee herein.

yeIIOW0|I (2.6 g, 1129 . dH (MeOD, 400MHz) 1.77 (IH,
2.18 (IH, ), 2.64 (IH, n), 2.99 (IH m, 3.30

Mgt hyl
E%a‘f‘?lef?zué)%g“?”’(‘ié((ﬁg} 304 Calogainiele s idalbed =) - .
ylnigthyldrninel wathoily 1 -paniodidimdirethyl]-1,2-dihydro-4H-pyrrolo[3,2,1-
ijrquipolin-lond Dby dochpdeat € A sol ution of et hyl
2-[7-fluoro-2-(nethyl oxy)-8-quinolinyl]- r gpenoat e
(2.4 g, 9.2 mml), -WH |
L/-[(35)-3-pyrrolidinyl net acetam d& hl ori de

(2.4 g, 10.12 Ywe R triethylamine (3.4 m,

mrol ) in DVF (30 n1) dtirred and heated at 60 0C
overni ght. The sol™ as renoved in vacuo and the

(@ &ﬂl-Dﬁﬁetﬂ@lsthSU@@ﬂ thn&l@ofﬂaeapmrﬁ@bmﬁhy@m -pyrrdlRiine@etboxylate

USI n 0% &%tilo%(g@o + Hltmc}n"?et q a br own
Pﬁ(fm% PR %@ t“%¢ Pﬁ“??o g? ool fai
dllnqglwlgrmnpqu@m? LIKE: A mgml)dnj)(@]}oﬂe(tl Ay mi)(gyys glded trifluoroacetic

aryidradé (Iny hjlprlopamed) endde trpph at room temperature. After 2 hours the
m%ft[n% &Asﬁﬁ%ﬁéd&mﬁ?@zﬁﬁﬂ%ﬂl‘) &ndl H}ktf‘&ltédr\wrt% (1)@?) (nl(le’:r%h In)o'l fhnglr\]/I
(3 1 pémk dr d,r Cgﬁl % Pf)ev V\éora{ p l%e rgs@}{? Wa%sg)d e q) Q0 (F))n
V@ﬁ]stheﬁa ipehusing 9k - 2080 wgthanglddl iheird lentltwwﬂlyie the

désmeddompomsi (3TRe, B%ents were then evaporated and the
SHeEEDdUE 40@@&%@(@9& k)1 120%@RAEY)) le(lHnm@Cletg The, m), 3 .01 (0.5H,

r e an
e T I RS O LT n G CRINEEL AT SRR The

resi due was subjected to chromatography on silica gel

(1S5 Tai gpaIN S Ot POl et o DRRGNIOTfe DOV

t o pAceludentolid,lddsictledetbri(PpB)dd [ ((2f1@orgace82AmindBrofhi p-1-
jrt%hcﬁllle%ﬁfbeflﬁfee(ﬁ)ug 7 RER1GNDOM (68 mIMrbdMbatdt slowly with a 4M

séh(it'i)’o@ fEPHffﬁl (1‘}10’L %le ( %t ?Mé)éetagﬁ'&) V&Y thmCea aPPoM }ernperature for 3

‘?}W rT&e. sq Vﬁyﬁ yastheryromayse &e afferde i wsllpy: &l (b Bol 12894 1 p
SHENEOIR490MHz) 1.77 (1H, m), 2.18 (1H, m), 2.64 (1H, m), 2.99 (1H, m), 3 30 (1H,

m), 3.70 (5H, m), 9.5 (1H, bs).

(c) Methyl 2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-3-((3R)-3-
{[(trifluoroacetyl)amino]methyl}-1-pyrrolidinyl)propanoate

A solution of methyl 2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-2-propenoate (2.4
g, 9.2 mmol), 2,2,2-trifluoro-N-[(35)-3-pyrrolidinylmethyl]acetamide hydrochloride (2.4
g, 10.12 mmol) and tricthylamine (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 residuec was
subjected to chromatography on silica gel using a 0%-10% methanol-DCM gradient to
give a brown oil (4.2 g, 100%).

-73 -



A solution of nethyl
3-[(3i?)-3-(am nonet hyl ) -l -pyrrolidinyl]-2-[7-fluoro-2
WO 2081591 oxy) - 8- qui nol i nyl ] propanoate (2.2 g, P@I/LS2006/060023
nmmol ) and triethylamne (0.86 m, 6.1 nol) in DCM (30
m) was treated with a solution of di-tert-butyl
di carbonate (1.3 ¢ 1 mol) in DCMat 0 0C. After
MEY (Hveiiomgeledeospiax) @r/?e“ﬁt(Mth}nterrper ature for 1 hour,
water (50 m) was added and t he aqueous fraction was

(@Métﬁyiltﬁﬁ3ﬂb 8 Hard Ofinivetya Nk rrbhidiREVM2( [F X200 12 (metlihexy)-8-
qEh AR frrép ﬁ&ﬁewas dried and the sol vent was

e"ap%?ﬁ Hh%ré %S(&\l%ﬂgrl b gs(ﬁﬁﬁ(ﬁ%g%t@ 13-

h I /0

(it Omat @Piraf: -t aéy!%l&bm&prt)woaf@é A dampelins treated
WQtE .a576/o nguSG'@/@f pavBsiuavearbamiteiner’ nespnayhanat @ 1263) for 4 hours.

Thddtyent{ trekhdn ¢ Biﬁtddﬂn@ttlﬁblﬂesﬁﬁé i’a‘a}ssolved in 20% methanol in DCM.
Tlre ééa{nz fhla%% )ulzf ﬂd'% ]solgent was removed

QZ[B‘%X q E}fesu?ue was S ecte rornatogra ‘hy on silica gel using
a 81?3{1(@ o) 0-3079 N1 (ammorua ﬁ@@WDb@HWMO soyprozidg dirsydgsapd perppound

(Qregh80o%). 1-pyrrolidinyl}

| qui nol i nyl ] pr opanoat e
Szcgél(gd él@é.tfbsgrng?ﬁﬁil‘%ézg yﬁiiztrahydr of uran (60 rH) at

n w.th, a I ut i on
@ﬁ hﬁdﬁ\ éﬂﬁ A b ﬁ@ tﬁil thﬁg?@f]f’%lf o Grrtipa R R g
pyargdidigyl-2-[7 SAEMNYAPISRBRRE 0 war m t o
r oonAtseinpien af me@ayl AF[(I&’?) 3}(@11h0me1;hylaa1t -pyrrglBlity | /) 7 Wmero-2-
(@@{Hﬁdxim h@ﬁﬁﬁﬁnﬁ}’pr@ﬁdﬁ@@t@ $2.39db Uy draay itd@hplamitd (0r86(ml, 6.1

m%olp% (3@ %E ﬁreatgd %‘llma)sohu-[gﬁ o?}df{el['tr ﬁut?@tﬁ:a}%ﬁ I:[eeﬂ d3 g, 6.1
at(g At ﬂ':‘é s];ugg}g&[}%nwggresa[ﬁ B(j)%lteérepetr%}ure or hour water

(5c9hfr1 M@gd@tﬂm theagiicbiig fagjimin wesiaxtyactedwb )% methanol in DCM
(3xevhany |Th@65éa@f0qﬁia§@$va§ Origy ondi tie sdlhent ghess icv gdraradypitidiekiduc

S %?{Qorn %W 9 MtthattIDCM gradient
rgiw r?ﬁfiﬁsgé(im&@lgﬁﬁ géﬁh?@?’b E:g—l- pyrrol o[ 3, 2, 1-

My 0(9 iigroslpgirospray) m/z 462 (MH+
1-yl) methyl ] - 3-pyrrolidinyl }met hyl)carbamate A

@llulbin‘?é'ﬂhﬂéthﬁ SRgJ lU«?A([W §88Y)- (rnethylox3g -8-quinolinyl]-3-
zcﬁrg r% ‘F 1181 e}lgwn%t A
dl rné’ 9 roI i di nyl ) nethy &car
i ARRRC I R A AR RN

miethydlt edymblidingdi +2$[6’|sﬂmpy429(lnhfylh§dmy)é3 quin@linyl Jprahafdato@®bé g,
53568} heagselralrfliragtb@hil pg -(@CAmdet argn HalTRAtkd Mith a solution

ﬁgtgluﬁﬁ] ng{llllﬁ{lglﬂg/grlgg o 1{&#%8@1%8% 3\% . 7 Q%ﬂ ﬁ& rrgaﬁ% 484 then slowly

vgrm sw%mnﬁrﬁme RE0SIhOUhatRter 0 2aB) W afdrgfollowed
by eqyeensisadien hydrexidesplution wadl, @9 mi)eddwiatér (DOND).alhg mixture was
stivcine dmbdhidnb tepQddtiine Fo £ Bh@tﬁnﬁtv@sﬁﬂieiﬁﬂ Md .evipRatdduRause residue

%sc‘ubiégtg A CE&WI%\Aé[&e ‘gﬁ%’ Igsﬂnﬁ %%qéé]eifha%gl Bom gradient to
pr@yﬁiﬁéﬁgaﬁged A’ ubj ected to
%&G‘*dﬁmlb@}fﬁfé{ﬂﬁyra@hﬂ%z 1134:@/”@#5) using a 0-10% net hanol -

DCM gradient to provide the desired conpound (1.47 g,

(B4%-Dimethylethyl ({(3R)-1-[(9-fluoro-4-oxo-1,2-dihydro-4H-pyrrolo[3,2,1-
if]quinolin-1-yl)methyl]-3-pyrrolidinyl } methyl)carbamate
A solution of 1,1-dimethylethyl [((3R)-1-{2-[7-fluoro-2-(methyloxy)-8-
quinolinyl]-3-hydroxypropyl}-3-pyrrolidinyl)methyl]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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M5 (+ve ion electrospray) nmlz 402 (M+). (h) 1-
{[(3R)-3-(Am nonet hyl )- 1-pyrrolidinyl]nethyl}

WO 200f7/0815pD- 1, 2- di hydr o- 4Hpyrr ol of PCT/US2006/060023
3,2,1-z/]quinolin-4-one 1,1-Dinethylethyl ({(3R)-
1-[(9-fluoro-4-oxo- 1,2-di hydro-4Hpyrrolo [3, 2, 1-

z/ ] qui nolin-| %thl] 3pyrroI|d|nyI}methI)carbarm
meghapgsulphogyl calari 149 mlas- Sanweblay @& wiles Pltglf?noTléﬂth%‘éfﬁ avas
stirical ari0)C &ord). 5 horl warnatett andatingtd fdi51 hdyr taercheatddrat d6°C

o@érmgﬁp Ahd EIMREEAb %631 tBQBorﬁQe é}%{é‘es ThE F}ﬁﬂ#gevxﬁgsgdlﬁft&gwhﬁ DCM

an({ %a@g@ v&%g hsﬁdléll’n 1§ar%2\naoeé F?lu S? e Bﬁlieous s )%‘xtﬁa eéi Wltﬁl 10%
meghanel ip ReMi(@ py: 80:mide Bikg ng%l?. asemé?érdéwé@né theaplvicakggporated.
The tdsidak kwyak sebrecied fourhcomatnglaphy dn sitica gelhoing aahdi0%heethanol-
DIOM ﬁ{d@éﬁt toTlﬁﬁvﬁl@ hN@stn@@%rﬁﬁd’[ﬁﬁ?@ 44 %d £4%).€ duced

%%&' nel@&%bﬁg%ﬁ@?%(%@[ge? subj ected to

ogra using a 0-20% 2M ammoni a
|n rret hanol - DCM gr adi ent to provide the desired

(lﬁdnﬂ()iﬁieB (AmirentpthyéB¥py vBlidinydmicdn e9-Eoproob Brday)dremt £
Bedo[BVHHif]quihdlinFilohe conmpound A sol ution of

i {[ 31 Bl)fn@&wﬂ H%%n@ hpé @ lgcygo% A theﬁ bﬂX}roﬁ)ﬁbq
if A hﬁés yigmgthy méi@ﬁwg Sk Bebg ol 22k L3 v
degramethp @@( 18 s an@ éifluproasstic wog Obumbgmd stirred at room
teE)parmnhre f6r130 hEmtasgdhen Bvapeidiadio dridessd Theanddwdivey @tBsstved in
m@fhaﬁé)l)anﬁ@ﬁrr%& Withedcal ARRM JE@TRQ'I A HELhhRe 1%51113 [(ﬁ’tch a weakly
b Tt ST ST ARG, BaRR M RE S5 B8 fcerea.
@%WW Waageraenedomdereigduged rressure @adl disgeidue wabjubiackd to
clirometogorphy ogrsdizh gebusimd 4 0-28%g2VM anshoiga & Me@@f6l-DCM  gradient to

T A @B%vllvge(ihe desi  ed formound)
ve ion electrospra
M§§@3E@?1%§ﬁ3%ﬁrag’f_ﬁ%§% @4%0%&) 1.53 (IH m, 2700
. 2.30-3.00 (8H, m), 3.80-4.10 (3H, ), 4.50
(1][Tttleq¢jnpoun<88 (2H, bS) 5.75 (2H, s), 6.61 (IH d),
6. 86 A(sotitioh)of 17§ @393)(3'—@m1§6metﬁy138 ﬁﬁrfdhd[ﬁyl]n?etl@@} Hlthoro-1,2-

it droBa ﬁbﬁ{3 @E{ﬁfﬁa Agatalk § lrlﬁh gééﬁﬁ)lo[S ,4-c]pyridine-
6EamaLEh 154& Gyt n %@‘é&'ﬁ%ﬂ % foxelip 6 Bl B3 ] imgpethanol
(4emBpod ghloseforrs (4mphwasstirendct rooim tenmeraswrevipt hheurhefoditan
trigictex goosehyideide EXianmag ewd3added hadthe reaction was stirred at room

te}np%ra(t&&( i‘he%'l%?w%s Nporutdr HdHEFRidabhRY sigject Fio? - b
© OW Jo &H}Cﬁ&;lrf&“}%/‘i‘ P20 ‘bgﬂ"‘ihSP‘?ld?gM $TREERY 14 Rgye the

desirgd icompeiineh/(d P b me) pp i pestase $A12 | -/ /] qui nol i n- 4- one
MS (Hydi@cébaraspey Yin/s4 38a@MBt-gpared from

SHACDE3!, 200RHATNRYMEL Ay .00 (22¥, Mh)0b AL (STFELDY S R02-10 (3H, m),
4.50 (2H, m), 4.88 (2H, bs), 5.75 (2H, s), 6.61 (1H, d), 6.86 (1H, t), 7.19 (1H, s), 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]oxazin-
6-yl)methyl]amino}methyl)-1-pyrrolidinyl]methyl}-9-fluoro-1,2-dihydro-4 H-
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fluoro-1,2-di hydro-4 Hpyrrol o[ 3, 2,1-z/]quinolin-4-one
(50 ng) and 7-chl or o- 3-o0xo0- 3, 4- di hydro-2H pyri do[ 3, 2-
WQ pi074315%82i ne- 6- car boxal dehyde (for a synt hesPGI/US®86/060023
W2003064421 Exanple 15(c)) (35.2 ng) by the genera
met hod of Exanple 32(i). The product was
chromat ogr aphed on silica gel using a 0-15%
prigolpdhdiL-Pavinplingt-ene Dikydseepridet he desired conpound
(66 nmy) as an acetate salt. M5 (+ve |Qp eHectéospray)
mz 498 (MH). H, , 2.00

(2H, m, 2.30-3. 4. 08 (31 450(2H
m, 4.6 (2H °s 3 (2H, bs), 6662 [TH ©d), 6.85
(1H m, 7.23_IH, F.38 (IH, m), 7.66 (IH m. The

as converted to the

di hy@ﬁ@%s%éﬁ%ds@&h 10 (RYY- (a&uﬁ&n@&iﬂ?%spﬂ{/olﬂmyl methyl}-9-
oy Pl S Vﬁmﬁ% Hien Ry IS0 Yoro-3.4-

didiydro H‘EXH e-alh1.8loxpripe-6-qarkoxpkgchyde (for a synthesm see
WOE)OG{)@Z(QI(EO(anﬁ)leMﬁC)’))@ﬁ Db ythé ghmfeBil PrcBod of Example 32(1). The
ploduddv 43 AZdrRatographed on silica gel using a O 15% methanol-DCM radlealt to

YD TR L YLV ety

qui nol i n-4- one
é’@ﬂ%bﬂF%FFH%W%ﬂY%4%%§A ?épared from
SH-({JP@;J, PORHzANISAd L fmy) 2.00 2bmnoL 38390 (S by # 0 93H, m), 4.50
(2‘H u@)r 9:6l (28 ? BYdi@H Abdyt 5T (104,a),36251(1 A/ tho|ui. 780 1IH) s 17831 H,
3- oxo0- 3, 4- dlhydro- ZFprrldo[S 2-

rI]])II gﬁ%rgf n oxaldeh or,.a esi se
b5 T RIS Gt B i Q63 TRl it o5 Eing an
e@@ﬁﬁeﬂi’feﬂM mediogen eflofsaimpliexap2fallpwet e cprradaftan tpalsyness, and
trithraciom ivixg reftieh esdlgioa asolid.ca gel using a 0-20%

nmet hanol - DCM gr adi ent to provide t he desired conpound

(127 ng) as an acetate salt. M5 (+ve ion electrospray)

niz 480 gNFH). dH SCDO 3, 400MHz) 1.53 26

Egpmpled4 9k Igores 143 R ({i§-oxe-3bsdihydro3 pylsd(z{é,chzH /] thiazin-
6-9))meth Aargind} methyldl-p9rolidinymetby§d ,I-dHydmy-416prt-olo[3,2,1-
ijgdlﬁ'holm-4-0§eﬂh dridchBkide?- 39 (I1H m, 7.59 (IH d),

I H d) he acetate salt in DCNl wa31converted
to the di hydrochl ori de - A (9
hydr ogen chl oride 11 di ome@ by evapor ati on

) - 3- ({[ (3- oxo-

[l, 4] oxazi n-

6- y| Yhstwagiprenaradoferet! hif (3R 3-yrinernethy Iyl i yreat ey i Imetipyl H-9-
fludvpdr, D-dthydr Y HeBr0] 63 2, 1- y]qhmwnmbmm(me Q{g@ and 3-o0xo0-3,4-dihydro-

I b e R

cl(rg@la‘w@;apgﬁ@ 013 iR Lg using; qﬂ,—@@"é_methanol DCM gradient to provide the
desired compound (127 mg) as an acetate salt.

MS (+ve ion electrospray) m/z 480 (MH+).
OH (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 (1H,
m), 7.59 (1H, d), 7.67 (1H, d).

The acetate salt in DCM, was converted to the dihydrochloride salt by adding an
excess of 4M hydrogen chloride in dioxan, followed by evaporation to dryness, and
trituration with ether to give a solid.
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2H pyrido[ 3,2- ][I, 4] oxazi ne-6-car boxal dehyde (for a

synthesi s, see WX004058144 Exanple 1) (30 ng) by the
w@erensdsotet hod of Exanple 32(i). The product REEUS2006/060023

chr omat ogr aphed on silica gel using a 0-20%

met hanol - DCM gradi ent to provi de the desired conpound

(63 ng) as an acetate salt. Ms (+ve ion el ectrospray)

mz 464 (MH). The acetate salt in DCM was converted
Exkamiphee3d 9F§Id o xos MH{ (B RY8-($[3-ox 03 , s dihiyd go-2 H-pyideés]3,205] [ Kjoxazin-

!’)%é%ﬂﬁ']hlﬁmo?ﬁl'eﬂﬁyl)-ﬂp VIR lfnﬁ’éth?l\%ﬁdz BihyQAY &P/ ﬁ&h‘aﬂ)ﬁ 2,1-

,JJ%,FQ@}’HTJ SS q’ﬂ@y%"é’c“"f'(d(aetl onwth ethér to give

) - 3{[(23D|hydro[l 4] di axi no[ 2, 3-c] C]
yl met hyl ) ami no] net h -IN-py roI| |ny|)ré hy -9-fluoro
-1, 2-di hydro-4 fipyr ol of /1qu S one

D| hydrochl ofrgeN NS prepared from
-{[(3i7?)-3-(am ng yF)-1-pyrrolidinyl]nmethyl}-9-
fluorol2d|ho

pyrrol o[ 3,2,1-z/]quinolin-4-one
(100THy

" fro am nornethyl olidin yl -9-
g, Bl el Tord Ao A
I e T .
2Hypyridel Al dloxssnpducashoaidehpic (f@zeusynther% Sp W&?@M 8144
Ewasple Ny @Gtahgpbamkednanl methbd af Bedmpisi30G). d'hp2&ict was
cﬁFsﬁllaﬁ;g HREbh SR8 b8 ki (0% rgah%bg rStet e tle iR pgxgs% the
r? ﬁglll% %(%Q "’r@@s%élf%%a[g S%%I t in DOM was converted

MS)(*TVﬁéOIU‘i’lﬁ%%SB@M Y7 # 4H1)-by addi ng an excess of 4M

hydr theacetdtt sali ddDCM, diapxamverttdtd thaddhyldyochlcaplosalt bpadding an

yrrol

eidéllssij(ém$1§dr0%81@cﬁ161‘1&é1ﬁ1&ﬁd)% Wl lotc8 b K afRattiM8 ddyness, and
tréglgl n@‘tﬁ;@i‘% ?éo %I[follsog(} oxat hi ol o[ 5, 4- c] pyri di n 6-
yl met hyl') am no] met hyl } -1 -pyrrolidinyl)nmethyl]-I,2-dihy
dro 4 Hpyrrolo[3,2,1ij] quinolin-4-one
wmht[ -{T{M,&Dmr@[leﬂai@ﬁiné[mn@]p ridin-7-
yféné(j 4 iHo %ﬂ '9]-@611?)3( b-a¥ g4
fr ﬁ/ I'no ’one *(prepar ed
PW& -@ roc 1
(am norret hyl)-1 - j ' gener al
nmet hod descri bed en’a'ntl | n anpl e
32) (100 ng) a@pdN
[1,3]oxathiolo[b, 4- irdi ne- 6- car bal dehyde (for a
synthesis, see WQR0B4958144, Exanpl e 61) (55 ng) by
t he ner al e
chr oG gt ABREFaPrair (L sty B B D iR -9-
flpant g2 -ddiverm-4Hoypiodal B del - lapingdigi4-eep 8Rplvad 2.3110 ng)
dlasdra){ll aRladxaicd 2 3ad|pyridvie-(cubaldehyd ot a 9aiteaiy) secoW 023 087098
B 20 f(saf%%g} &y &@'g%nér@l RGbd BB £RAY 8D R A hE Prddit was
d' 0% dics ! 25190 N9nah
chro ograp on Silica gel usn%é a cthanol-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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excess of 4M hydrogen chloride in dioxan, followed by

evaporation to dryness, and trituration with ether to
w@raoz/08158dl i d. Exanpl e 38A PCT/US2006/060023

I -{[3-({[(7-Chl oro-3-0x0-3, 4-di hydro-2 H pyrido

[3 2- b] [I 4] oxazi n- 6-

ﬁ{ an1no%neth rrolldlnyl%@ thyl}-9-fl uor

Eesallnplzth Avidneros %ﬁyﬂﬂé;%?xag ipla[SAtqIpYKiheré-n- 4- one
yibh dtigh) s ivlodunie thy 1T hipg r sl ipil ppethel- 1£2-dihydro-4 H-pyrrolo(3,2,1-
yEquﬁﬁﬁn‘-@%@Wﬁ?&%'cMohd@yr roli d' nyl ] met hyI }-9-fluorol,

di hydro-4H-pyrrol of 3, 2, qU|noI|n ne 100 ng)
and 7-chl oro- 3-0x0-3, 4: o'My -2 pyrl
101, 4] oxazi ne- 6- car boxjal de (for a 5, see

W2003064421 Eeamile A8(c)) (58 ng) by t e ge eral
nmet hod of Exanplle 3 fhe product was
chr omat ogr aphed o= a gel using a O 20@6

nﬁgg?ﬁﬁ)wag Jrepe re%dflrent {[g é 1%11%%' dﬁtwa" pyIro 1P\é @gtﬂggg@- roro-
Ckhﬂ’%"‘ﬁvﬂﬂ)fo offie] ﬂ&@tl%ﬁ g-4-9ne Hrﬁpm/fromals
(ammdpmethyﬂ)Hypiymdhilnmcardtexﬁaﬂetbyktbte geletiral gnealmdedersas@ddbr ‘dhh‘/I(R)
eﬂh)ﬁﬁbﬁhgﬁiﬂ mhqalé 8B (1100 Higy¥ad 1,3 1ekARIvRs] 5 BYc]paRRE-8icaMaldehyde
18 ? g}';d% ?ss 0'465% 1‘331t4I E)r(]aﬁ%lg %lf{Slgenrlg)tb%I b égne?al method of
ERampls 3¢} ?@e@ﬁ? bwas gypmatographed of §lis2 pelgpinedd}-30%.regthanol-
DM giadyeat itapexvide the desired compound (110 mg) as an acetate salt.
MS mﬁ&yélb@fﬂspﬁ}y)‘rﬁwwﬁ) (MHﬂ;yr rolidinyl]methyl}-9-fluor
OS lo rrghg M&’aﬁ% Qa'lflmhwdl(/la dr'riﬂe?te{i td t’hé‘aﬂiy'a%c'h[brﬂie QB by adding an
e>fceﬁ %tr 4@\{1 Oéﬁtf 8@8“%6 %{;m4 o& om?g 5t eﬁag_ol_r?)% tq (ij%“eﬁs and
tritpuatian g% zqﬂn:r & giyF pivelichy | | ani no} net hyl ) -
1-pyrrolidinyljnmethyl} -9-fluoro-
1, 2-di hydro-4Hpyrrol o[ 3,2, 1- z/]quinolin-4-one

eSS Tt Ry RS R R s
y @Pthﬁlﬂa@}lu?ﬁw ¥hilhpywobdinglmethyl}-9-fluoro- 1 2-dihydro-4H-

praetodd2ilrilqaindinkgooé Dllsxchndpiyhdm ne affording |soner
1 (6.0 ng), Isomer 2 (10.0 | somer 3 (ﬁ 0 ng) and

| soner 4 (9.2 no), aI e free
theihyd|ochlor e salts.
(3- Ox , 4-di h

bases were then
a2|n 6-

Exanmpl e 39 g=[ (N
H pyrido[ 3, 2-%

peri di nyl)nmethyl]-1,2-di hydro-4
qui nol i n-4- one Fydrochlorlde (a)

yl) met hyl ] am rQ} -

H pyrrol o[ 3,2,1~//]

(2)- TM-S(\@s@r@pmqnitfmmll) {3 phaoylct3A pi-ppeobdmylémdihyl -9-fluoro-
1§ca1y§dr@mmf3yr2018[r3, 7 Uihd1th-{ B3¢ ﬂ)oqn )Oan%137 EMbro-RB%0-3 4-
i @@0 m&& érb%x el BEAEODG( 50

15( %55 ) by @ﬁ%ﬁwgt@l avgm@pb 32(i). The

plmdmttve@ chmmthgﬁpll@@nrﬂﬂl@fgebomg adetldhmmethadoBd4 giedient to
pioRRR tReldketed Qompsird (105 ey i hdtgate Jdie reaction was
M e esh élgétrc%pray) 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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hours at 00C before being added to ice water (400 m).
The resultant solid was filtered, washed with water

W@ 2®0/0815%7 and dried in vacuo. The resultant soPCTUSNE6/060023
triturated with hot hexane and dried in vacuo to
provi de the desired conpound as a white solid (29.50

ES+) mfz 303 (MH+ 00% . (b
Esalsplﬂﬁﬂﬂzdr{[ {g Chb}mrﬁow( -¥4- cahs%pﬁﬁﬂqyfsif}qﬁﬁ(bﬂl)‘llOxazin-6-
yhin2thyljamipblengthyhd -pyrirelidinyf metlope Aliotte-1(2dil§ dgo-416. 0
piftolo[3,2 1cﬂlqmmﬁnmﬁ@1§oms ml 3, 3unfed, :gmwmﬂde

at m’ 'gf f"{:g[?&?o]g‘ox%rﬁo gﬁﬁ{o )ga% gh ‘zigﬁ %ﬂ”%
e amaw%@emarlspavo BATRH R - L R pyTrolol3.2,1-
ijtqastiinghomd dihydrecvasdc@direg) was sBORGcHéd prepatagiaichiral hple
p&afitith by a@@ﬁﬁ@hﬁrﬂpél@ﬁD\l\Htcﬁfunﬁﬁelhﬁn whe soesw.t ant

ac°e ﬂl&l?@%thahé)ltl%;p? MmIe%ﬁ{c} Lﬁ@% %&eﬁ}g P%)efso %109 §le .0 mg),
1giebd e Teoghesdd Pk > 2UiHouh ascs were
thghicorvestst italthehygdmc lorlvlg%ltsws (ES+) mlz 225 (M—|+ ,

1009 . (c) 8-Brono-2- (nethyloxy)qU|noI|ne To a

suspensi on of 8-brono-2(l - qui nol i none (2.76 g,

12. 3 Nd fo under_ an
expigafe T Tlsnl-ORe, @E%rg Lae %ﬂ?é?&lmﬁheménat e
yhmethydl anrino iz B-piparidiny methyla bR iddly digsd Hparrode[Br2; bl quinpolin-4-
odb6Hyurathésridef ore nmet hyl iodide (0.91 nl, 14.78 mmol)

was added. The reaction was allowed to rmto room

tenperature and then stirred for 3 hou The reaction

m xture was then evaporated and the Lesidue treated

wi t h di chl oronet hane and wat er. W dus fraction

was reextracted with dlchloronet he conbi ned
"d+(NgSO ), the solvent
ure and then the
q chromat ography on silica ge
rret hane gradient. This
D

organic fractions were then/dr
was renmoved under reduceg-pkes
resi due was subj ect ed
usi ng a net hanol -@j,
provi ded the desir pound as a yellow solid (2.16
g, 74% . MS (ESt) g (M+H , 100%. (d)

e{) 24 0 ndiy -y gLk i aci d According to

he tBta%Bﬁllttlgﬁ S&Erb? 9&%{ (('22’27 0. 1%'%&?%@ ]gotassﬂfp a%{%nate
(?ér%% Och%ém) [Asgne %07](‘11)53‘1‘1 %@4)65 Ly Qi v agfiedgeinnamoyl
clidpdo22 -Y7ng Ohiyl roxdy potionwliscroacy 1) Sibudgs. 8ndhenihd] il aflobth

adctdricS@R ARy vaprtadeadd2d &fabllitat® stﬁ%n ANDhQ rehtional dsaigred 26 2

hllrd 2P0 BEh BN % P&[ R)nicé é/%%%ldg Tl?enreﬁﬁ&;psohg was filtered,

S ere 1 ONn
WA VSoERD & infyaggty T gesg ool Wi Shisd with
h@d@éww@medaﬂ Wétp to orqwdﬂ}hédemrﬁﬁ@om@a@nd @ whide solid (29.50 g,
75%).rred at -780C for 2 hours and

MS (ES+) m/z 303 (MH™, 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
ml), then triturated with hot ethanol, filtered and dried in vacuo to provide the desired
compound as a white solid (7.39 g, 75%).

-79 -



then warned to -200C. The reaction was then quenched

wth 2M HO solution (10m) and treated with
waelc@hogrseohet hane. The aqueous fraction was re- BXU/DS2D€060023

wi t h di chl oronet hane. The conbi ned organic fractions

were then dried (MJSO ) and the sol vent renoved under

reduced pressure. The residue was triturated with

MBS n/o 285 (dHh&0@ési red conpound as a yel | ow sol i d
(453 my, 40%. MB (ES+) mz 204 (M , 100%. (e)

(Cz%t%uhﬁzzjﬁl%m%%& )1 8- qui nol i nyl]-2-propenoate To
fitoPPePHigh O gbi:w% Db RBRbn™ 5. 1 ity NN
dmethy}l\ﬁ\m@m 40 l) yndepey argonamosphog gy 0°@>W@syddeﬂmea)ssmm
cdrborteg@ss g,CQ4t(§8t maloy)dToé toaation W8s thkn stivetefor 4B ndngesnbefore

nf H?Pﬁﬂ:ﬁ%;(@ 9‘4@1?1 adlgg %1{1@1 wa% Fl((i)(}]ed The reactlon was allowed to warm to
rofg%{e)ﬁ{o 1%1%: nﬁﬁ{rea éﬂjo'& é?alc grﬁ H}ﬁzl(ttl %I% gethgvaporated
argl g r%hdﬂe)treaﬁdé*(l PIAMY e’i’@ t“@#‘é) JBEPUHEY 0 @S re-
extga,cteﬂ vitbdichtolgmahwhepdhassnbined bugenic dexclidid Avery thed. d2ibd

MBBO)); thERBIVERARLS Ieﬂlovx@eﬁuﬁ&atr&iqc&i r&§Rfe LrArth&fhBOslidue was
sﬁ) edctéchg Qp}on? ) %9 [0 31{151 el ugllﬂ e‘%ﬂ of ANl ol?@[ﬂgthane geradlent
ue Cr %HP was 4

TE‘HS@WV@&%@? e C‘T’W@Oléf%%ﬁ %éc‘dloafrsg%} i(¢-1p2addobns were
MSh@s-+ini/ed3¢ WEM4) 0k t he sol vent renoved under
reduced pressure. The residue was subjected to

(({2@5 ?W%hyﬁor %g%yqu%mhélyéb 1ron%halmsdm:r (r)]\%l 3e3t P%le desired

conp Haryding ta t g}tprawrg BY9%C U(r% % 613%’ D-l\/ﬁ’n@@SM Rpsrmer,
R24 i, al;serj,(K)O/BmthlE J B0GYCHen. (MNE2hA7(BS)] 2B9¢) a solution of 8-
briolfol2-tmBihiR édu@ﬁdl‘ﬁ/ﬂe pPByL €89 hﬁw} hndamga)@}opylborate (2.30 ml, 9.83

m%n&i fugﬁ rnl?J I%Irll% | Y rofuéebna oﬁé{ un, er an ar trno nphe{e was

i e@nﬁ %3 rnrnol) was
theg 84d61dgdr011ws€ omnﬁ()) rnmmtd_ The mmwy/ans@mém ﬁé @ for hours and
then Gvai@td a0y Tasd dioh @va(s GhdSurhghedas thaZM ediC1 solution (10ml) and
tréaté(f @Htﬁ%&éﬁl’dr Itélg'bf]iane‘" ke %ﬁﬁéo% PALGGH \P?s:‘%t r(aé”t%é , 1.73
R R MR R TS
sheeny canoysdanderireducer@resse dlies ipidus whj 'E?@tﬂ@t?dt"élth hexane to give
the hicsinatt cogip@phy aon yslidw saidydb3 usy, A o

Elfsaz > dh£ ppronggdaane gradient. This provided the
Nggeg r gbcotr)rpghnd g@h?yel | ow sol id (546 ng, 79% . M5
(ngS+ nmz 444 (M+ 100% 1,1 -Di nethyl ethyl (

ﬁd%@ﬁlethylpzy)(&ﬁmy o -IBOI@RHIPWQI i nyl ] propyl} -4-
pi peTodisolkips af hattsd 2-bfeme-2s@bpénoate (952 mgt b4 mmol) (for a

sﬁlﬂﬂe‘hs(séé Rhedonds MELEWCAT VY W ABYKEATERONY-$ 8ANL) 1989h PR %), 1006)
in (iengs]ed tetrahydrofuran (10 ml) under an argon atmosphere was added [2-
(methyloxy)-8-quinolinyl]boronic acid (506 mg, 2.49 mmol), bis(tri-z-
butylphosphine)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 (MgSQO4) and the solvent removed under
reduced pressure. The residue was subjected to chromatography on silica gel using a
cthyl acetate-hexane gradient. This provided the desired compound as a yellow solid (381
mg, 63%).

MS (ES+) m/z 244 (MHT™, 100%), 212 (80%).
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2-[ 2- (et hyl oxy) - 8- qui nol i nyl ] propanoate (546 ng, 1.23
mol) in tetrahydrofuran (20 m) at -78C was added

wO paoriogsal um ni um hydride (I Min tetrahydrof uPERUSDOG®0023
m, 1.48 mmol ). The reaction was then stirred at -78C
for 0.5 hours before water (0.2 m) and then 2M NaCH
solution (0.4 mM) was added and the m xture warned to
25C. The m xture was then filtered, dried (MySO ) and

() Mestlsyd BvVida(t [(\I\aSDmﬁmhMetﬂyl)mCﬁCarbmqwmdno) bperidinyTHB[2-
(RS WSSl oo oty on il 12 5
p-ovtada RGBT SRR TR Pl Bty me
§§g§mo Qx@é— rnﬁghy WHPW ml 1@@%tran<1q{§1ylgquldlne (0.05 ml) was
addod rielt- hymeéhﬁvthyl{éﬂ:p{péﬂdmxbarbhnﬁtecmhy drgod ABlnpyiok) ol fef 18a&ion
mixtérte]l withi stiglel For 12-bdut 8BSV dfter dhiihRahd tHeBlvknCREDAIRYEd under

re ﬁ f?ﬁgis el ?H_ gefs d%l lwagl Q%f&é{&fo &matography on silica gel using a
a %WL}gr 1%t 13 ROy ejid;]éq, desiad %ortlmdr?é a yellow
s 1d€(926mgo|79%bn chloroform (20 ml) at 00C was added

qugmpxh&@hﬂﬂm(m)(o 33 m, 1.96 mml) and
hanesulfonlc anhydri de (O. 186 g, 1.07 mmol). The

reactio hen heated at 700C fo rs _and then
@ 1elapéaewaeﬁwijﬂcm Gt AR Y RS BB -
piphadisyWesbandate act ed twi ce with di chl oronet hane and t he
con‘mra @@oﬁh@ﬁl@fﬁleﬂﬂ@sq& (&1, 8- @me&glle(lwﬁ@y])ca@adyn} B@ino)-1-
p@@ pil S(n{e %g Q&ﬂﬁ&%@ﬁ% goaﬁg %t%%%y I%mol) in
teiféh r RRARIOR P P BRRFH ARRTEAY s b ds
tefrhlay eﬁlrramed 5@011#;)(1)148 o)) ZHe: rgact@noyas thap tiesd)at s CHgu0.5
h@uvkibeforclWer (0284h1)Y abdARYn 2NiNa(QH [s¢itidir{ 19 ml) was added and the
m:l-xtﬁllepﬁz{rhféﬂ @a bédtetm lnllxtu]‘e %agihlgﬂ %%reﬂl"ht@é/(f N S{[)ﬁ afd the solvent
qz T d es e 18 e to cﬂron{ato raphy on
wis el e B dioRd Bry RS wq&w graphy
pp%gql rugqng[agng quyp/l-]dlchloromethane gradlent is provided the desired
capnpaumidian alwhite)sod K3/10mgd 7p¥peri di nyl } carbamate (276

M@@g@ﬂ@};; }]}T mo@%oroform (5 mM) and MeOH (5 m)

eat ed in dioxane (10 m) and stlrred
roont enperature for hours. The reaction m xtu

(ha/alsl -Biragbylstherd { H-(4pevi aéithéo dé’spxr@ﬁo[éénbawcv(lm lzsbmethyl]
4gipctitify] } catbahdaee sl i ghtly inpure di hydrochloride salt

Whl cito WRSIUHS R Ef WMILdIRkh Iéﬂwlfaﬁl{m?afd‘ th;b@x;()EgSﬂ
ol hab st e int TS Sf%%%&‘* it dfipptogn (20 m
a L uasgdidpd drisoproreiatia] ﬁwnﬁr{@éﬁyml ﬁ ymef) AR isthanesulfonic
aﬂ-ltyﬂylde 6. 0§ Bg, 2, 07 miodpuiThotdantieh waeth¢B Acatgyd at(008Fombhurs and
thieR t¥Bied 3RO di€forbni¥thane and water. The aqueous phase was extracted twice
with dichloromethane and the combined organic phases were dried (MgSQ4) 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-4H-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-yl)methyl]-4-piperidinyl} carbamate (276 mg, 0.721 mmol) in chloroform (5
ml) and MeOH (5 ml) was treated with 4M HCI in dioxane (10 ml) and stirred at room
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and di chloronethane ( 1 m) was added triethyl am ne

(24 M, 0.178 mmol) and 3-oxo- 3, 4-
waelRtwydsis92H pyri do[ 3, 2- ][], 4] thi azi ne- 6- car borel/tigtvgeas0023

(for a synthesis, see WO2003087098, Exanple 301(d))

(17 nmg, 0.089 nmol ). This mxture was stirred for 1

hour at room tenperature before sodi um
teppicetee dibbrwhyldciraectios prHyturoway grapelajedia dradéethe dagired
cdrhpoundd02Bd R, B1G% Y s8dhd dighdyfimptileelihyldréwilorideBak whadhvead used
WIBSutFRARMER ngngm»reduced pressure. The residue was

ted r b ca gel using a
Nﬁg@%ﬁﬁnﬁ ﬁgﬁ@: yﬁ@%ﬁﬁgag |é§p/éThis provi ded the
title conpound as a yellow solid (39 ng, 95%. MS
({ ESte)compouddb2 (MH+ , 100% . dH (CDA 3, 400MHz)
1. 6674 a &6lutidhlof the.di (Q&hfor%% seRBf 1114- arﬁm55l -pipttididg)methyl]-

13:d fF' rTol [3 ok (3 ob ¥ nol (0.1 ml)
% (ﬁ%’ééz )_Waﬁ?ditg@bﬁme } b718 A_&g % 3-0x0-3,4-

yd®- zflﬂﬁyrlqu 27b]4l41t121921nd-6)carbbxsmlewda (fQIra wpthesis 60
\R((bitbosdm% ERarfipIEI3000d) (Tmnsg RSO rhiab]) Welsis GRRMES Watktired for 1

h$ epartlh %e d%g) :yBorohydrlde 97 , 0. 17§mrnﬁ/}) was
r OFTE ane ano C?

/aaﬁ Ui RaRERc @W R NR
re‘qigch.l(r@sqsure[ fhe @S[gunmp @ulPJ gctq(} togghssanptegraphy on silica gel using a
miethaBelediplylbiothidthane praddryThiaptovialed tHe title compound as a yellow solid
(@lrﬁgrgﬁ%)nyl }methyl)-1,2-di hydro-4

o i n- 4- drochl ori de Th
MS i 5%%% Gubi D@y nol L 4-one yaroonl ori de The
oHi(e i dAVMIHZ)é.68a1.T5 G, Im), 24383 heiH, m), 2.55 (1H, dd), 2.79 (1H,dd),
28 289 dithyd)) 29613yl 1] BH, 2003 By 10-94, 3.84-3.89 (1H, m), 3.91 (2H, s), 4.28

(1, 313615 r03P(181, 4d}, %0 @H1 BRY01-4ro8E 7198 110y, #4163 1NPH)s0 (11,

b&5378959&ﬁ8[77%fH?6Q1no%z 3-c] pyri di ne- 7- car boxal dehyd
e (2&hwgnateial xgs gamycrted fothehydipshlouds by disselving in
HATPEEAaBS A thExd apd eddfg ) qiyalthieofgemEiGldicteg et dfen
eﬁ%@ﬂpﬁgtgggh}%‘to gi ve the desired conmpound (69 ng,
98% yi 6l d). M (ES+) mz 433 (M# , 100%, 284 (30% dH
(CDC 3, 400MHz) 1.64-1.75 (2H, m), 2.02-2.18 (3H, m,
2.56 (IH dd), 2.73 (IH dd), 2.78-2.84 (IH, m,
E2a@le401 14({4-4(2,3-BjhydBo H54|8i03En o[ 2,BLc| pyridia- BeInget hyl)smino]-1-
efidi l eth¢bt1,2Hih rézlﬂl ofd[ 312, 1% quén difh-4-bhe HXrochloride
P A R AT R

IH s 7.16
(IH, d), 8. 10 (I'H, s) Thls naterlal onverted to
t he hydrochl oride salt by dissolvi ©

di chl or omet hane/ met hanol and addia g\ / qui val ent of IM

HC / di et hyl ether then evapgi?}Lng to dryness. Exanple

41 N

I -({4-[([!, 3] Oxat hi olre

-1 pi peridinyl} methyh

H pyrrol o[ 3, 2,1 -//]|qui
X

» 4-c] pyridi n-6-yl met hyl ) am no]
2-di hydro-4
n- 4- one Hydrochl ori de

The title compound was synthesised from the dihydrochloride salt of 1-[(4-amino-
I-piperidinyl)methyl]-1,2-dihydro-4 H-pyrrolo[3,2,1-ij]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(¢)) by the general method of
Example 39(j), to give the desired compound (69 mg, 98% yield).

MS (ES+) m/z 433 (MH™, 100%), 284 (30%)
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The title conpound was synt hesised fromthe

di hydrochl oride salt of I-[(4-am no-
waz2prpgrspdi nyl ) met hyl - 1, 2-di hydr o- 4H pyrr ol oPGI/P&2006/060023

1-z/]quinolin-4-one and

[1, 3] oxat hiol o[ 5, 4-c] pyri di ne-6-car bal dehyde (for a

syntheS|s see WO2004058144, Exanple 61) according t
SHKEDgdn dPAMHz d ddl - 6F (@e@wp?ws?g?%ﬂ ik 280 Yileddd, 2. R/E(IH
dQESFR-n842( 1413 5n)( BO6-3, 1 11@0R4M), 283-3(9%50%H, dbl 4.CDALR,s), 4.25-4.35
(44@%&'4)4714 G314, @ 6%&1(1@?@ @9@@1@ %37 (@ H,rf)Hwﬂ 144 (2H, m),

7%@@ 05 io > 9
(I O

4. 29Tknls nlat%r wag Csrzve(tﬁa 3\9 yd@C%ﬂéQ splt By 818@%%@% it H,
dld)ﬂ,ordfndﬁtbal(el’mﬁthm)ol afid 2ddifg Heqsiyaleit of 1-VY HLH/ di<akyl emher then
evapéiatioh b d&hhess8. 00 (I H, s) This material was converted
to the hydrochl oride by dissolving in

di chl or onet hane/ net hanol and adding 1 equi valent of IM
HC / di et hyl ether then evaporating to dryness. Exanple
Eq2mple 414 1{({4-1d GBl Qxashdlaf R d-dpuridinag-ytmethyl)amino]-1-
pifrepidinydxh&hh 8],2-ihydlk 0422 phirdio[3,2,1-ij] ulnolln 4-one Hydrochloride
yl) met hyl ] am no}-1 - plperldlnyl)nethyl 2-di hydro-4

H pyrrol o[ 3,2,1-//]quinolin-4- one hl ori deThe
title conpound was synthesised fromth

di hydrochl ori de salt of |-[(4~ammno- ¥

1- pi peridinyl)nethyl]- 1, 2- P8- 4H pyrrol of 3, 2,
1-z/] quinolin-4-one and yc 0- 3-

0xo0- 3, 4-di hydr o- 2H pyri do[ 3, 2-

]1[1, 4] oxazi ne-6-c hyde (for a synthesis, see
W2003064421, Exanp )) by the general nethod of
le 39Q, in 96%Yyierd. M5 (ESt+) mlz 479 (M+

1oo%h¢mlq apar@d4osMRhesis@dian dr %lmlromlondzs Bit of |1 H(4-amino-

R3304 e Bt s 4500850
[T Z]OX ht [ pysr dinétotdr hy or SIS, Se 144,
ga ]e)le )121?300 é;ﬁthe ggﬂﬂal %féﬁ(’_}’ Fﬁéﬂ%@ grb ¢ld.

Msoiksen neda 485> (VR h?&@b@ﬁ é4¢@b by dlssoIV|ng in
SHi(CDICH, d0eVibEr & /Hel. T (X1, rand. 0800 hH@H, negRilval EnCHyfm)| S

(1fﬂﬁd|’d§ilzeidly 2 @m }&;2*9%133 QY RBOAS,3NG-3 89 AITY.NES 300X ATP 829
RSO TdH r p e bt

( dd? anf)z[z1 d
(%tnh)ﬂ AL @i r(bH4
H pyThioIngt&j4? was bm}\q:med ¢ the-hgdmablokygd bpdissalvingen The
dﬁchbk&n&ﬁmﬁaﬂaﬂ&ﬂﬁfu? }fd]l%lﬁ $ |e?§1@a[%ﬁ‘&m INDEIC)/diethyl ether then
e salt o am no-
e%?%?’ag%?i%?‘ﬁ’y"k et hyl ]- 1, 2-di hydro-4H pyrrol o[ 3 , 2,

1-z/] quinolin-4-one and 3,4-dihydro-
2H pyrano[ 2, 3-c] pyri di ne- 6- car bal dehyde (for a

Esyhphes sr[@se;[@ ‘MﬁW%ﬁdA%dﬁ?rdfleH gﬁﬁdqm -BEGModhAg-6-
| finyiftol

%ﬂk{E@ﬁﬁﬂ i féq@ W)ﬁ%t{%@ H. p'ypro:hg[@ 'ﬁ’ 14 bﬁilﬁnolln 4-
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dH (CDO 3, 400MHz) 1.85-1.88 (2H, m, 1.90-2.21 (4H,
m, 2.55 (IH dd), 2.72 (IH d), 2.80 (2H, t),

wWQ2®4/0815¢46 (5H, m), 3.84-3.87 (IH nm, 4.02-4. 2C1/SH06/060023
n, 4.46 (IH, dd), 6.67 (IH d), 7.16 (IH t), 7.32
(IH, s), 7.41-7.44 (2H, m, 7.72 (IH d), 8.06 (IH s)
This material was converted to the hydrqgchl oride by
di ssol ving i n dichl oronet hane/ net hanol #nd addi ng 1
equi valent of IMHC /diethyl ether t ﬁﬁ§vaporating to
dryness. Exanpl e 44
[-1(3-{[(2,3-Di hydro[l, 4] di oxi no[ -
yInethyl)anino]nethyl}-l-pxg::%; i nyrymet hyl ]-9-fluoro

|

-1, 2-di hydro-4 Hpyrrolo[ 3 /'] qui nol i n-4-one
Di hydrochl oride This was/prepared from

2, 1-z/]quinolin-4-one and

2, 3-di hydro[ 1, 4]di -

c] pyridine-7- carbald hyde (for a synthesis,

W20 B0 Bthe 9B pSuEdY 4 SZ@‘@@W dffjorp the @h%?fé}lorh%q fﬁbtd)f dfl(4-amino-
1-exmemdingy | B6&thylk & 2pdikey d6-4 H-pyrrolo[3,2,1-ij]quinolin-4-one and 7-chloro-3-
oko-8 ﬂédlﬁﬁcﬁolfpp dﬂ[@[’zlb ﬁ]ﬂ&ﬁ&z@ﬁd Gl@ﬁr%oﬁalﬁélﬁﬁdé (2gisPntBedtd, see

}glsncial C}n%th%d of ]ixarnple 39(j), in 96% yield.

n
E %f A horony
f} ?nolln 4- one Enantioner E2
SE(ﬁWnéﬁOMrHZdé 88h2 37 (4 npy, 294 r(ed, dd)o/8 (1H, dd), 3.01-3.14 (4H,

rﬂ) 1.¢5380i(nQ; h),pi. PeEH] s 3)(](&thlblj 41 f(l HOd®); 4 Shy2IHORYb.67 (1H,
7Ci'6ft>{ﬁn§ Abh PM'if 9'70116”7%3 @! kYW PPl 4f- one

énan

di h at%}%m ﬁ?‘i“f?&fﬂ O3the hygrachiRrdn By Sissaly BgiBehy de
dl@iﬂommet envénethanpdendadding Eﬁawﬂléntzsf IMERH ysticthyl gther Yhen
eepbtatiap oo HeypES:- ({[ ( 3- 0x0- 3, 4-di hydro-2 H pyrido[ 3, 2- 6]

[1,4]thiazin-6-

yI)nethyI]anino}nethyl)-l-pyrrolidinyl]nethyl}-l,2-dih

ro-4 H-pyrrol o] 3, !! qui nol i n-4-one .
EDF'H?EP(‘&M dH @et- mﬁlr By el 23-cipygigin-6-ylmethyl)amino]-1-
pipefiddxy(ane thehyet, 27 dihy-diro{dyF-poirioth | 3,21 1 iifefuimdlin-8-ohé Eikydebchloride
2-di hydro-4H pyrrol o[ 3, 2,1-z/]quinoli <one and
3- 0x0- 3, 4-di hydr o- 2H pyri do[ 3, 2-
111, 4]thiazi ne-6-carbal dehyde (for

fhesis, see
neral method of
Exanpl e 34. Exanpl e 47 I-({4 [¢-6N¥-Di hydro [1, 4]
di oxi no [ 2, 3-c] pyri dazi n; | net hyl ) am no] -1-
plperldlnyl}nethyl)-n-o< , 2-di hydro-4
14 el ne- 9- carbonitrile
(Enantloner EI) hyoroc ide (a) Methyl
2-[7-Dbrono- 2- (et hy -quinolinyl]-3-14-({[(!,!dim
et hyThé tigé ?corﬁﬁ{(){in@aﬁﬁ@@ﬁﬂhbs@i@ fiémh the dihydrochloride salt of 1-[(4-amino-

= &) 1 r?(ﬂb P @.iln(mﬂ _n%he and 3,4-dihydro-
gﬂ E{y})me?%) %?(gﬁ%x%ewqﬁf% jéf{l{%{ﬁ) see W(S’f(ﬁ)%?é le44 Example
1 (m) @@@qr@linaw therdsaerat methgd QQEXampls lin 1@Qv yield.
MS (ES+) m/z 431 (MH™, 100%)
OH (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/diethyl ether then
evaporating to dryness.
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1,1, 3,3, tetranethyl guanidine (10 drops) in dry DW
(120 nmL) was heated at 700C for 3 days. Mre
wam7gsrset hyl et hyl 4-pi peri di nyl carbamate (1. SBOT/We206/060023
added and the m xture heated at 1000C for a further
day. The m xture was evaporated and the residue
chr omat ographed on silica eluting with 2% net hanol in
di chl oronet hane affording a pale yellow solid (17.1g,
85% . MsS (+ve ion electrospray) mz 523 (MH). (b) 1,1

Exgn ém’ |15[ Ay 2 Q-Dlh dro[l 4]d10x1n0[u2 ,3- CH)I ﬁldlln-7- ‘o
Shda AR I B e B b iy
pztrp bR dnplapinoliv-4rone ihydyoghlprdei ny| | - 3- [4; ({[(| | di m

et hyl et hyl) AN
mﬂ-ﬂ propano t@}( 179,
T g

oxy] car bonyl } am
32.5 nmol ) i JIH 00 nL)—at -78 0C on was
treated with a ef 1ithium alum ni um hydride
in THFE (IM 39 4y Dl ). The reaction was stirred
at -78 0C for 1 hour then allowed to stir at room
t enpé&hiatwps@rdpared2dremdr 43-(yainemethyd)- hpyrraladingldmetdryl} -9-fluoro-
1 palihpited Hopyrasofsod) $-/4qdhelim-hyde axd 218-diofdibfilpdiozido[ 249
]g}z?ldﬁ@di éﬁ%a@dé&@ﬁ@ fof £ Qyrihdsis, Eée' Wb 9687804 EQMﬁ?f%fz@té)?By the
|s was chromat ographed el uting
g%e{aﬁn&%%@aﬂ%aﬂlﬂeog ‘in dichl oronmet hane affording a
yellow solid (9.99, 61%. MS (+ve ion el ectrospray)
mz 495 (M#). (c) 1,1 -Di nethyl et hyl
Ekdmb{euPn o @é; ’pDﬂrydlmﬁ ﬂbﬂi’tﬂﬁﬁo[é"} Eﬂx)&h@hﬁh% $imethyl)amino]-1-
pjekigh B 15, Aok 1SN £ &< LE Pl 3 ZDR R notin-a-

op¢ E {@ntpoznﬁrr%@lfzyctrﬁehmﬂ‘éxy) 8- qui nol i nyl ] - 3-
hydr oxypr opyl } - 4- pi peri di nyl ) carbamate (9.9g, 20
mol ), net hanesul phon{e~a ride (4.29, 24 nnDI) and
di i sopropyl et hyl a m., 44 mmol) in chloroform

(260 mL) was Heg ' | erat ure)
for 1 hour, the 5 th reflmix fibor 1.5 Hours. The
m xture was evapdtategd/and the resi mat ogr aphed

eluting with 0-30% nmethanol in ethyl acetate affording

a white solid (4.79, 51% .M (+ve ion el ectrospray)

m z 4b3 v(aMﬁ*e)pare(dofyom 14[(4-Bingnet hpinstidiply)methyl]-9-fluoro-1-hydroxy-
12ddihydo-cyBparrdlo @M1 -ilquinaliny-dne cddrtipyicr BR ah@ 62~
dﬂqyaﬂo][ 4] oagéhhﬂo[zls-c]g@mﬁw ]:ar%alﬁél%%r i (R bdn A MRANERL &

met h
E{“i‘ If(e Zbr ono- 4- oxo- | , 2- d| hydro AHpyr r ol of
3,2,1-ij]quinolin-| -yI)rrethyI]-4-pi peri di nyl } car bamat e
(4.79, 10.2 mmol), copper(l) cyanide (3.3g, 36.6 nmol)
EfpiMe 098ubto-14p% ” z(ga(;x%% fludrl] A O%ijhdﬁm%]’th-ﬁli‘fzm -6-
Mo 400 i Nt S o2
inply-drope Rikedroehloride ,eous phase was furt her
extracted wth

Sl

This was prepared from 1-{[3-(aminomethyl)-1-pyrrolidinyl Jmethyl}-9-fluoro-
1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one and 3-oxo0-3,4-dihydro-2H-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 chl oronet hane and the conbi ned organic extracts
dried and evaporated (3.29). The aqueous phase was
wo eoovlogrs9extracted twice with ethyl acetate anBCT/H8266/060023
extracts were conbined, dried and evaporated (0.5Q).
The residues (3.7g in total) were conbi ned and
chromat ographed eluting wth 0-15% net hanol in ethyl
acetate affording a white solid (2Jg, 65%. M (+ve
ion el ectrospray) mz 409 (MH). (e) 1-[(4-Am no-

E%alﬂbﬁeﬂ AL TR DY dh)g dfdxkno[2,3- c]pyrldazm 3-ylmethyl)amino]-1-
iy

pg)er@ -ngr?th§ ép %{E Yo- %H 1]4)%90% ﬁl’ré W (I]lllflﬂllﬂle -9-carbonitrile
(Enantiomez fzl &yﬂr%@mldg di hydr o- 4Hpyr r ol of

3,2,1-ij]quinolin-I-yl)methyl]-4-piperidi ar bamat e
(2.65g, 6.5 mmol) in dichloroyeth O~HFL), \was
treated with TFA (50 pC) NAft@r N80 ni But (2 m xture
fe restdde was twNceyazeot roped
riturated with ether (three
times). The repulti jd was redissolved in
. | 1160 nmL/ 120 nlL) and treated
with MP-carbonat restn ('8 mmol of carbonate per

(
a? IR 2 - 2 28konfo62 - (ﬁ@ﬂh}lox%ﬁ@-qﬁﬁl%hﬂyl 4r(qmp\1ed by
di etﬁ 18h! Lﬁ& ]&@ <§) %H{;h?ugﬁgr% and ”E‘t hanol .
gir\% o ra vﬁm { e I id
( 29) U(“Pvé? s R Yeupr eﬂiwlgx o%q‘(“ fpfopfn9ate
(IR4g, 88.>mmbhydielithethylethyl 4-piperidinylcarbamate (8. 5 g, 42 3 mmol) and
1,14, ﬂlt&i@nﬁ@]ﬁ}ag&nﬁlﬁy (liockadpd) i diy DRIENY RO aiTl)Reds-hedted at 70°C for 3

dz%’ ok} ny(in}n Sen ylga IHMQ'(PS '% d104 A Behé nhixture
Wéfgggﬂﬁgi %\ g%dﬂ;;br%w railx?ur Was evaporl;%ed an§ the residue
Chm{n@wga’rmhﬁ@ op sqblp@ efutiag Wyt 2temsyhapolinghdoromettiahy affording a pale
y@iow el (13,12, $5%). ] qU| nol i ne-9-carbonitrile (200 ng)
101 2’ 3-
Mrjy]q )yrgl cgaéz]lFér}gd-g%@%ar bal dpmde (100 nmg) in
i chl or onmet hane/ net hanol was treated with

(e Dirmeihy 561 O B6T OrRyen-Fde(atso ) umasingi 13 hydroxypropyl)-4-
pipeitdidiyhyavafidte 4] di oxi no[ 2, 3-

c] pyAi s@ﬁﬁioﬁ%‘f%‘[ debyde- (1R 168))-a ﬁjmﬁﬁ’t'iﬁ sqaicam, 1-
dﬁﬁetﬁyq%h%g Jygga eig;nﬁmii@rgg Entn"“gfgfo gggfei %leg i H}\%o ?m THF
(0uelola -Sodi WrAp a@@m@:ﬁiéﬁe@ﬁa&lm % ution ofdyt liuaﬂwﬁgmmlum hydride

ini BIGF &t Md3Dnlf, BP trraol).orhewhaation wees stitredhatcfiR dinderolghay tleah allowed
toBdtidat mmMehipeﬁtlﬂ@%rrneﬁdi@@ W ate(16ir61N) WELIHRIEN BF1RWed by aqueous

SRR ﬂ%%%&g&%ﬁ“ﬁ@é&%@ L

dichlgromgthare agfprding @ yeleyy sniyd (WDO 174 2H s), 4. 00- 4. 08
MY Hive idn cléctifsprhy /A 293, (MEH) 4.45-4.60 (4H m, 6.82
(IH, d), 7.08 (IH, s), 7.38 (IH, d), 7.55 (IH d),

(cg '1,718-Dgn|1é_tlhyle'2hyl {1-[(9-bromo-4-o0x0-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-1-
yl)methyl]-4-piperidinyl } carbamate

A solution of 1,1-dimethylethyl (1-{2-[7-bromo-2-(methyloxy)-8-quinolinyl]-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%).

was evapor ated afd
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This was separated by preparative chiral hplc into the
two enantioners, El and E2, using a 5untChiral pak AD-H
w@toamss9zl uting with 80: 20: 0. 1- CH3CN: CH3q  PCT/US2006/060023
H: | sopropyl am ne. The faster-running enanti oner
(designated El) was converted to the title conpound by
treatment with 1 equival ent of hydrochloric acid
VBT Foe demecerospray im( B0 gt ).>98% e. e. MS (+ve ion
el ectrospray) mz 459 (M+). Exanple 48 |- ({4-

(c{) (161 ﬁlt@éthyféﬂf*}l iy @ cydh@ALEXR-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-1-
I met hyl ) am no] - 1-

ylﬁmﬁeyl (fpﬁwl?%%? ?fr}) Iﬂatgxo I 2-di hydro

H pyfrBigrgob lyl: <¥ {hd (b @afr%i‘mlxwlpa gihydro-4H-
pyrEriald 2, bigquitkdjn- hy@nwdtﬁlb44pq:@r17ﬂh‘@71}fcaﬂmnia&$(é Tef 1@.Aenmol),
cdppkh(® GaRIE YN WES RhRIPAL @@W (B0 @A adsinégted At 13 °Chdk ¢ hours.

TR H)Eﬁrerv@%fseé%%% % H%e% 8"9&5 re'élldﬂgE%tlgﬁeadye't&%hsmurated

aqqepv%are@ﬁﬁwﬁe dig %01116@& HF SRS DRGPHEHPERST Sxaste with
dighloprraéthepesand dh¢ epnilnecherganis 989aats driedvidd(evaporpted (3.2g). The
f.leﬁﬁsﬁ prRseRay furtie el tddMride. wi@(&ﬁpll eth® and these extracts were

bR Pk rate O.5.g .Ther (3 7g.in total) were combined and
5;%{% g \alﬂgflg %Icgﬁ%f’:/oél? § %@XI aé@ta‘[f@la[ﬁ@f(qing a zvhatle ﬁoh d

pyrrolo[3 2,11 7] qU|noI|n -one
M3 Hydi@ackibardspeyf myz M6 (WMH+B- (|
, 4- di oxa- 8- azasplro[4 5] dec- 8-yl ) - 2- (R/S) [7-fl uoro-2-

i] lyArmnX )1 plper%Hnyrls) tﬂyll] J4p0rxoop?5 %ahyedro 4&' &%ryorloeB% 1-ij]quinoline-
9‘231[b?nﬁlllll§or 0- 2- (et hyl oxy) - 8- qui nol i nyl ] - 2- pr openoat e
(10. B>otutiod®f ﬂﬂedil)nethy,l@'thyil {0 x[#9-8yawatpko-0[24diby dlecdhe
ﬁt@olgﬁ El 1ﬁd‘ulfmhﬁ-l%ﬂleﬁlyl} & erﬁiﬁé@dﬁﬁfaﬁﬁﬁe@(‘l%g% B&imol) in

d&ﬁlg?b Qig nﬁ@t Q/Xg L?Jt&?ﬁ\t A%? 38%£ s the n&xture

e eV AP BT 48 B W HZ%)EWP webehlogolan t@Furated
withethey (tbogsinpish Sdewesi lteng solid tved redyssiotvediin Hicktomgrhethane/methanol

(68GeLARe nﬂ%}?nﬂh&a&ﬂgﬁﬂi WIPE dadl§dnaRNEYIR (B nditidl &6 caBbnate per gramme,
2@’ %g hal}]e?'g Q%Q‘%ﬁw&ﬁ&% g@ash?lg %%H;cggl)tﬂ’blt cthane and
mediagql Vapﬂ%on ﬁ@ré A e
MSVEHY lon gyctrospray) rn/z 309 (MH+).

3-(l, 4-D oxa-8-azaspiro[4.5]dec-8-yl)-2-(R/'S)-[7-fl uor
fgé I%éi T](%H“EHBP&Y()U %Fdii&klﬁ@ﬂzl N¥pdriddzRB ARARRY 1) IQirfd]-1-

b e ”%-Oééészpmfrze A-guuolgly - Hayiapge-Psaroyigile

(EﬁlﬁnQOI(lﬁ%E}Nl gx3ehlogidqui nol i nyl ] propanoate (10.85 g, 27

rmol ) sofutian oy dF{O4smitdF] -p iR diny) mathy! G0 lds diagdiedtH-

waB 25 €-i Lﬁﬁ’(l)lﬁfeL@E‘ar%m{rilE (R00Mha) 44 6)7-dIRyayA o>(1%ﬂ2
]Igp”fl zuie-% 1%15 delrlazc{%e(l&‘i QA?@ 0 egfl % "%gg,no? P4 MI II?L) was
treate(? w1th S0 1urn trlacetoxybor ydride (400 rng) More 6,7-dihydro[1,4]dioxino[2,3-
c]pyridazine-3-carbaldehyde (100 rng) 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).

OH (CDCls, 250MHz) 1.38-1.50 (2H, m), 1.85-2.00 (2H, 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),
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was added cautiously, followed by sodi um hydroxi de

(2M 6.5 nL), ether (87 nL) and sodi um sul phate. After
W@ R007/0815¢7 at room t enperature, the m xture wasP¢T/US®O€0H0023

t hrough ki esel guhr, washed through with ethyl acetate,

and the filtrate was evaporated to give the crude

al cohol 11. 25 92- S S+ve i on el ect rosgr aﬁ/) mz 377
4004498 (1 ), 4.35-4.40 (2H, m), 4.45-4.60 (4H, m), 6.82 (1H,d), 7.08 (1H, s), 7.38
(15, (% )5 (15,400 ok @H8-dazaspi r o[ 4. 5] dec- 8-yl met hyl ) - 9-fi

uor oThis 2vadisBy:d4ted B4 bRYEFBLOLhidal Aplc-igfol tHE WO A AtiEMEREE Aand

rude s ) - - 20
£ TR Birfbale ARH cafums plytpe it §0:20.0 & LTty
CEBEN:CHaOhliIserippylamying. dbe fanarrupning ghangigmey (degigpajed £1) was
caversrisd forthe titloicothpomtdiantestihéroniith hedqydrlidef hgdroghlgric 8ad
affe@ding Auidd50 np9propxleat hyl amne ( 11.4 nl, 67 mmol )
f

Mnﬁr‘%%%ncggé% o\%é%%&&%m&”?)h(ﬂrﬂﬂﬁt 700C for three days. The

re was aqueous sodi um bi car bonat e,
t he agueous phase was extracted wth dichl oronet hane,
and the organic fractions were dried and evaporated to

Egample48011 Q- [ G¢1-Dehy(dfo [0 Boxidd2 3y pyri@ivie3edineaspyanyiho]-1-
S L g reroe Rt e g2t

omer B MYEreIo3de i i1 qui nol i n- 4- one

|-(R'S)- (I, 4-Di oxa-8-azaspjrq[4.5]dec- 3 LT yl)-9-fl
uor o- 1, 2-di hydro-4/fpyrraq R, 2 qur hol i B- 4- one
(7.70 g , 22 mol) in/ace (60 m) a

) Was heat ed “oWer ni ght at

600C. The mQOiurK basif ed with sodi um bi car bonat e
i omst hane. The organic

silica, eluting 0% et hanol / di chl or onet hane,
gaveThe fred¢ base of did titlo( bnipdgnd 64 prepMBd by \peepaetive chiral hple of the

raR bR A REIBYIL WT-Furdihl dd¥htdmer( 89 Brahl e SDTPRYMEhtcrial was

9- Fl.uoros; 1- R/S-Q%-x-l.-ler diin net vl Je= .
ety B oy B S eod e TR ¥ horqige  sotic
(%ﬁ@gb?ﬁgﬁﬁw%|) and [(35)-2, 3-di hydro[ |, 4] di oxi no[ 2, 3-
MSbtvie domelBetrogprmg) iy $5%(NHe).(f or a preparati on see
EP0559285A1, Ex.5) (0.055g, 0.33 mmol) were stirred in
dry di chl oronet hane and net hanol (5 nL each) wth

ehaphola CRSFARAChES 0 PtRab N i TR b5l ) oS

yi@eathylhamingd dtpipgtidimybyerthyé-9¢ ftnarg4g2-dihysigodibpy rneded 3,2,1-

ijRpdesirun@dnt MEhydrochloeideas stirred overni ght. Aqueous
sodi um bi car bonat e was add o basify and the phases

were separated. The agweonS phase was rabited with
10% net hanol / di cfTor gnet hane ahd X he rggﬁzi:jractions
h nA
0]

were dried ang at ed. Chronat ogr ilica,
eluting with O

(a) Methyl 3-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-2-(R/S)-[ 7-fluoro-2-(methyloxy)-8-
quinolinyl]propanoate

A mixture of methyl 2-[7-fluoro-2-(methyloxy)-8-quinolinyl]-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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20% et hanol / di chl or onet hane gave the free base of the
title conpound (0.12 g). dH (CDO 3, 250 MHz) 1.40 (2H,
WOorpQo748867 (2H, m, 2.09 (IH t), 2.23 (IH t),PCI/B82006/060023
(2H, m, 2.78 (IH, n, 2.85 (IH, dd), 2.97 (2H, m,
SOO(IH m, 4.02 (IH m, 4.05 (IH dd), 430(|H
45 (3H, , 6.62 (IH d 6.87 (2H,
Welqdﬂeédl}ld cyampwated. [ hrepytogapBy 0{1 pilica.cpluting wgigh 119% dd)
mifhageiiichlonnetleat pespthayjoduce(1431 ¢ Vik). The free base
M@@%q&g&@@ﬁ@g@h@ﬁyﬂ; @o@nnehl oride in 1,4-di oxane

(0.4M 1.33 evaporated and dried under vacuumto

(h%l3\(/({% ,Lflt {gg%glﬁhyﬁ%gﬁgoiée%% §?|2t (1U(g) [172ﬂ190)r0 2- (mer:[rf?yloxys) 8-quinolinyl]-

l4grgpanaino[ 2, 3- ¢] pyri dazi n- 3-yl et hyl ) ami no] - | pi per| di ny
I } meb hybutién @Xﬁreﬂmgr%d!l hydsar-4- azaspiro[4.5]dec-8-y1)-2-(R/S)-[7-fluoro-

8 Lo‘?cg? u?ndlmgg %gjﬂb% %i{]g 9"7 RO il 4y FRACTERERO mL)

|d}rqpépfl 3 lytiyLef ljthium ﬁurmmurn hydride (2M in THF, 14
mL2 Himm@ewpym fas o8, vehilemallopjirporvpirinrfe-10°C. Water (5.5 mL)
wis adifcdeBitiduslye follﬁﬁ&ﬂtby@ﬂ&lﬁlﬁl Hydévddd@(RAC®IINGL), ether (87 mL) and

sd]d‘ 1&1{1 ?Hﬁt@ OAftér sﬁh’?ﬁg 4tdb érgﬁﬁlre; it R%®ure was filtered through
wiesddir e o el i P %Cg S angfhe fltraig s cypReyeigg to give the

cighf plgphelit bAagbgr aphy on a 5um Chiral pak AD-H col um
M @tvieign sledttosPilay bl 377 (MH).
acetonitrile: met hanol :isopropyl am ne affording

(c qa(ﬁé%)));‘e A_Df X6l785 ro[i%idp/egﬁisﬁaln}g%o Er}?u%%o ‘1’1{%‘3 &1h3'15c%o 4}—550
pyTglolg. Za}nzfr]@lmthpﬂﬁé?. di nyl ) net hyl | - 4- oxo
1, 2- 4i duydir mpipyfr 3-01,b{dioxa-8- azasp1ro[4 5]dec-8-yl)-2-(R/S)-[7-fluoro-2-
(rﬁetﬁylbxy)’é quhmaﬁhylpe 'p%}%&%bb@rllﬁrg)'v@}s sER8d Wit MR thancbdtbnic
A;f@dnge éﬁs%gg[d ? g di- soyropglethylamléle é}:llr % grL 67 némol) in dry
chlogy Sl (150, Mor hﬁj%e @ hgye H%W%%?ngﬁﬁq rgayeous
sq/duuh bBArhsinelcethcwgecdue ahesd ves e@&@@@dmdb rdlquﬂorbmethahe and the
oMasicdrolieh wad dsied andretapbatel 0pacs Bloydrsotie (1.5081;

ov@ Fmﬁélzﬁmgm?%ﬁ%@@/lﬁmf m xture was stirred at rt

eaction was”  then filtered through
ki esel guhr washi ng through with 1: 1 MeOH/ DCM The
(B QrKiseros] Wﬁé[@v@i@o}-ﬁtr@ﬁdﬁlﬁaﬂﬁﬁé’l} bgiddusirprdftpyrrelde. -
jheinvbier-sat ur at ed aqueous NaHCO and 20% MeOH in DCM

The MR%;L@ 4@&@)@&%@%34 tS]’&eg-% PRIy -6-Pug% M%ﬁ?f}'fd'r&4H
b S s gn?@uz fad 1 ii %ps?édqem%ﬂand SM

YfH %m@rtl%@%w reh Wi h%é?dweﬁug tﬁ@6  (odie nNsors Wagbasified with

(Hh{tund»wr‘twmtmmé egtradedewith dohprometiend. Hbe brgeidasmctefwere dried

aﬁoh g%& egﬁ wﬁm‘fﬁiﬁué ﬁtﬁ?‘ti(g{ﬂ z 457(NVH+ )
I It Ti 7 )
tve 1%3120‘[@)21)@%,&“/%%01 @‘/Héé) > C? 4'-_| gﬁ) 1 1 2.21 (IH,

61 (2H, m, 2.72-2.82
(IH m, 2.85-

(e) Title compound

9-Fluoro-1-(R/S)-[(4-0x0-1-piperidinyl)methyl]-1,2-dihydro-4 H-pyrrolo[3,2,1-
ij]quinolin-4-one (0.10g, 0.33 mmol) and [(35)-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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(2H m, 2.96 (IH m, 3.01-3.08 (IH s), 3.92-4.07

(3H, M, 4.24-4.07 (m 3H), 4.51-4.61 (IH m, 6.81
W@ bd7/081597), 7.30 (IH s), 7.50 (IH, d,), 7.49PCT/HS2004/060023

7.73 (IH d). This material was converted to the

di hydrochl ori de by dissolving in DCM and adding IM

HC / di ethyl ether then evaporating to dryness. Exanple
trglgetpxxk{ogpokly(d@dq (ij% d @3snmol) was added and the mixture was stirred
ov¢rpigha Aau2oB-sofijyr bidabomtSwyb addedytd pasifynamd-thgplpses eemy
sdphrai@L b )1 ol El‘i’efs@ Was By @edywith 209 rﬁé‘tﬁérﬁ)'lfﬂhchloromethane and the

% ﬁ% (ﬁa%cﬁ+s Wgrla Idmg\d ]arqc?J %\?d%ofated? Ch?o%atggr%]&; grp?lflca cluting with 0-

20% Or?fiﬂi’)téi’“i“‘(ﬁ%’{ﬁ thenseniasy obthe,titlscgmpound (0.12 g).
Sngmxgso MzHul)u 140 @Fbm), 1.86 (2H, m), 2.09 (1H, 1), 2.23 (1H, t), 2.50 (2H,
nﬁ"f W(lrfplr@i 3,88,(1Hzdd qmgm@m Nm#-300e(1 8N ai)t 4. 02erH &h), 443 (1H, dd),

.
i gg% feRaam DT OH S 40 7 (1 0,
|m) chloroform(lm) wth 3A
Mﬁ (éwesomﬁsctmaltaﬁbméz 5615@@{thhder Ar for 5h. It was
cool Ehe &Belb&0 i ddnichtcd ad et Ioxlyden @hiotide te 1 ¢5hogine 90.281, 1.33 mL),

eViFBlate B ARHeddandchiR té\;%?% W EdineRoiblidEd @b 1bt ).

overni ght. The reaction then filtered throug
ki esel guhr, washing through with 1: 1MeOH DCM The
sol vents were evaporated and the residue partitioned
Elsmpieei0 3 (i 4H @t 7= Dilaaire-dus pikedio2, 3eipydidazie Sy lmethdOimino|-1-
p1 ﬁdﬁ%ﬁﬂé’tﬁylﬁﬂﬁoﬁﬁi Qﬂﬁhﬁ&otm-ﬁ%frmf)ﬁ’ Mitﬂqlﬁgdi’iﬁ@%ai'ﬁbmtrlle
1631{19 gﬂwﬁ}%cﬁﬁ lene organics were ‘dried and

eva ora Jue was subjected to col um
chromat ogr aphy on siffi ca gel using a DCM MeCOH and
aqueous ammoni a gra

di ent t rOV|de ree base of
the title corrpou E%\ z466(M—|+)
-1

. 1H NMR (400M)
1.91-2.02 (2H, m/ 2303-2.1 1 (2H ), 2.31- 2 41 (IH,

n, 2.51-2.65 (2H\n§, 2.78-2.90 (3H n, 2.92-3.05
(2H, m, 3.56 (IH, d)9 4.01 (2H, s), 4.34-4.49 (4H,

( [(£.A08 &Jll‘fa &idid))m&hPP-460:331 £ Idihydid -} H-pfyrefo[B12H)-ij]quinoline-
9- CarAb nltlglegé?eg 1 le[b} 7 9 (| H d J). Thl S mat er[| al \lljvaq;uno me

and BegAHG r m@% @tpﬁg} BinstSindares a?p Ghydior ‘Bfﬂsrm?oﬁ 2,1-
1j Wuynedine-9-@xtompiriée $2 1g) was separated by chiral chrornatography on a Sum
Chirflbato AD-H-do(iAni E106n@x0th®575-@lil Aysomitriie:methanol:isopropylamine

afﬁsﬁ}ﬁr t]ﬁr‘%ﬂl@ﬁ%@]ﬂ 780 mlo! >éé%l%b "JEﬁIPEﬁ ntj oimer E2, 76Ohm§r98% ee.

am no}-T-piperi
H pyrrol o[ 3,2,1-//]quinolin-4- one Enantl oner EI
%@%ﬂ’ﬂu@dl deA sol ution of
| - [ (A-satitioa-olf 1 (4emird- hylperdingidet94 F4-006-0;2-diBydhiokdfd o
pyr 1B 2 Pqu(ﬁu1§ol?rleL9-bir1)&H{rﬂQ|Elﬁnﬂoﬁ&el (Napto. PBImdy andd37-
dl‘é?i%%? pmnsgr% aﬁyﬂﬁ%ﬁI% i C%‘j7'”f S5 24T 04<C Bl eOH
Idehlarafory (SphrHEs 34 skaes Wy baoaios ek Ariipied It was
cdoZéd:la)n)d s(oﬂlﬁlnnmacéloiybmoﬂy)drlldn (&g r(bifﬁjmlnioﬂr)awsarddbd (1131 the mixture

wiid §tBrddl 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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was stirred for 6 hours then treated with sodi um

triacet oxyborohydride. After 72 hours the m xture was
w@a00ri08isohed bet ween wat er, sodi um car bonat e aPCI/L8HH6/060023

met hanol in chloroform The aqueous phase was

extracted a further 3 tinmes with 10% net hanol in

chl oroformthen t he conbi ned organic extracts were
NMF@&)@&@&MM%@ phat e) and evaporated. The resi due

'HABVIR [4@0MHopS (@NE) bA%Hii2 @&, gol 1831091 (@Y, wi)t hOB2.11 (2H, m),

291159 aradhentrof 3o@uhanod 562 4l (QPﬂ ﬁf)%b%&ém rn) 2.85-2.91

for he. f o)
Zgidl 995% g DN} §ng %O%B%Hé% (gfil 9 , ng) 451-461
(;HS%) pA (1Kl d, Iy, 77%9 IIH-’lSj /)30 @Hgg.) (14 kf} E(Ithi)-
t ) BhB Fadderth Was Ielpnw}“ted & 6 dihyidroaijqrids. ‘ti?foilf(sQH,ingl)n,DCM and
dHiBH 112 C1/8ikthyfethr thedevapbratiig 20dikyhkts. d), 7. 55 (I H,
) 7.65 (IH, s) 8.10 (I'H, n§ 8.45 (IH d). M5 (ES+)
mz 481(M+ ) . This material was dissolved in
met hanol / di chl or onet hane and treated with 4M
ErgyaptecH dr({4@ch-dihydretd HxpyranplZabolparidagingd-ybnethylaméno]-1-

pipetidenyipiabyhD-Aso10- Bhlyatoxyols-adiliy dre-4 iy erol §18,2916)] quinolin-4-

o@‘??ﬁﬁﬁgéﬁEgﬁgdr ofllllo dgl oxXi

o[ pyridin-7-
yl met hyl ) am no] - plperldl ’pﬁﬁ%FYfﬁﬁ hydr oxy- 4- oxo-
I, 2 dlhydro 4 prrrolo[
3, -/ /] quinoline-9-carbo |tr|Ie Enantloners El and

E2 Fydrochlorlde (a) thhyl
2-[ 7-brono- 2- (et hyl oxy) 8 ¢ |noIinyI]-2-oxiranecarbox

ylate A solution of mnethy
2- [ 7- br ono- 2- (et hy |Gy

spifnol i nyl ] - 2- propenoat e
D M) was treated with

net a- chl or oper benzoi ¢ aci d*{5. 24g) and heated at 450C

f or A solutiooos 1-[A-fmitorbpiptridoyl)wethohl-9-bifioro-1-hydroxy-1,2-dihydro-
4 A8y@rotd]B erog]alﬁlhﬁmm Qneaéﬁaﬁtldﬁfﬁér laﬂ(il@dn@ﬂﬁlj‘lﬁla{dl)“kﬁld 6,7-dihydro-

Sf‘gpytrérﬁ)l ?}%’ d%m?g ?Eédg%l % é@ﬂ%w Vr‘fhlnggtm ¢OH (1ml),
8 @E{Iﬂ 8’} HOXFS Svas iltgﬁ? a r\/@i’@ bglg 3yas cooled and

scfdaurh diasgtopy berolly dirded BP ki Q.26 tiveal) wasladder and thebomaure was stirred
atihevdrhighe Theetetioepas dlcadilend thivaghgitselgshrpiastng through with

1h %E@ﬁyDﬁM e Ts@l@eﬁtﬁ WVeREerabORRH ki ikl L% ﬁrﬁﬁaﬁéd between

saékllrg g@gy%oals E\gag(ggeanéi e/a tﬁé% nglve\%éﬁfogls was ex{gited twice
MOK} wﬁh@e%jstﬂ nd}CNj; wic.thergtép CO@bumed RERaRics Aveae dradyoh
cgipadhit@hThotesatubyrasacgtateétd ¢olivex alhenatdgpaphiyrog sdliqaalekusing a

DY&)/ M@Oﬁoidd%q(lémﬁ an%h@ ralfRn{ t%%ﬂ)vﬁé IR ald Bt the title
cgn%ou é/ Sfb ono- 1- hydroxy-4-oxo-

crilltgyam% rrolo [3,2, 1-ij ]quinoline- 1-
1\@%@3@6? Ifh ture of nethyl
HNMRMQﬂMHZ) J(ed2Ply) bAY)I-B- @Eﬂi o) 1.8342]0222H, m), 2.03-2.11 (2H, m),
28xixANaERNDOX Bl 265 @, 39, 2. 18’-2790no3m m), 2.02Bi08N2H, m), 3.56 (1H,
dPEARNLAT &t £ 364 KPGn, 38, 888l 1H3, 7), 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/diethyl ether then evaporating to dryness.

Example 52 9-Fluoro-1-[(4-{[(6-0x0-6,7-dihydro-S H-pyridazino|3,4-b][1,4] thiazin-3-
yDmethyl]amino}-1-piperidinyl)methyl]-1,2-dihydro-4H-pyrrolo[3,2,1-ij|quinolin-4-
one Enantiomer E1 Dihydrochloride
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equi val ents), acetonitrile (43 m) and water (43 m)

was stirred at 850C for 17 hours. More lithium
w@eechssrat e (2 equival ents) was added and t heP@i/K$200€060023

heated at 850C for 7 hours. More lithium perchlorate

(2 equival ents) was added and the m xture heated at

850C for 17 hours. The reaction mxture was allowed to

cool to roomtenperature and treated wth Q% et hanol

Ct

in DCM The aqueous p 3 was further a d with
wi th DCM and t he 1 ne org y act r ped
(MySO4) and.evaporated to yeII w gorisd (4. 29) .

Chr ormat ogr apRy N fforded a pal%l yel |l ow solid
z 327 (M#+ ) . (c) 1,1
g~Dr onp- 1- hydr oxy- 4- oxo-

1 yl é;@ o% A -[ ZY élél?n:D%* me?dl(nﬁl)gl h&ﬁly%]r?'ﬂi ro-1,2-dihydro-4H-
pyrraip i H kil @[120131 opg fangnimomer K, 4 gy [0) léarnmaﬁerrlé 6p0x0-6,7-

dib@tnet 3 Hpyataimi] Byhb][1,4]thiazine-3- carboxaldehyde (for a synthesis sec WO
2@03‘@%@69% Iy 1%@12((6) e@qni 021 Hinliw ﬁ@crﬂb‘fo@aﬁﬂ/ﬁieﬂ{aﬁor?(slmm ml)

p |
ol S0Pl B PR 207 St PoTOBLA e 2 houn
thegrighyePReBartifoedhetwaen watgirspdiumapihonate and 47 mgthanol in
chitorofemne Tha sqaddus phabetvarswatracttda foter B eimps vathur(8s mathagpl in

cHloR¥@bHm fhkn BRAISNILRREAICI T B4HE Bxthdes Wirk fdﬁ%@ (SRR aapee)tad
ev“a Bt{ao“rh%rélfdﬁr wa?&g o'HlaB{Jieg“f» g% o] s@ ‘Q’th}tgl 3 695%
erpdiegt ﬂﬁ%?tﬁa%én dighloromethances gﬁﬁﬁ%t esttarsr Pé@gékt C cpgipund as
atS@lrrber ature overnight, then guenched w th aqueous
W th etharo) zmoerIHz) The- QITISX(QH enass {2HreTh @rd tf, D8S (1H, t),
f15'(igr:3>% 5. B%‘é( % &&{5‘ §‘alblr856ﬁts§ 446 }E“s%tzw(?(zH m),
i %Zéﬁ? ’on {J'?{ ¢ E‘iﬁutﬁ?ﬁ “a 10- 30%

Mgy &dtony'z 481 (M hlanol i n DCMaffordrng asolid (ca
10;1) ThikmhaBerinl xtad asolasd Biapmetddidhiord@hard hahwdatédwith 4M

FAMH1d00a T In &’iﬁgans 'E'Vﬁ}gcﬁrgtl&vﬁ’fdﬂi&hﬁle ik |cBﬁ1ﬁBlh1ﬁf‘asaar§:latlnous

r on forded solid (4.2g) consistent
Wﬁr%?‘ﬁ ({a&g %;9 br ono- 1- hydr oxy- 1-
(hydroxymet hyl ) -1, 2-di hydro-4H-pyrrol o[ 3,2,1-ij]quinol

i n-4-one andinorganics MS (ESt) mlz 297 (M+ ) . A
Ellil;‘:ﬂhbl@ ggcafndtém $-(MR} @3 dihy d Aot 8 4 Woing[ 23] pyefaif-7br ono-
y § }ino eridipy) C}»nhetlgﬁgl& 1 MdrOX}I{ 3r djhydro-4H-
pyEolol ﬁéylfl\ﬂagl ARG s IR R

and DMF (1.7 nf)) then treated vvlth

di but yl (oxo0) stannane (19 ng, O. 07 mml
4- et hyl benzgnes Ifo onideR nmol )

and triethyl ag ng /3 My 2. Af er 1 hours
@ met enzenesu chl ori de

chl orof orm (25
(95 mg) and dib 0x0) st annane (25 np) re added.

After 2 hours t he rri xBgre was evaporated onto silica

(a?%etﬁﬁ%-ﬁ-%(tog{oe glcotxde 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
92 .




chromat ography eluting with a 0-10% gradi ent of

nmet hanol in ethyl acetate affording awhite solid (350
worgdo7/08t59s nmat eri al was consistent with a 2: 1 PERUS2086/060023

of (9-brono-I| hydroxy- 4-oxo-

1, 2-di hydro-4H-pyrrol o[ 3,2, 1-ijjquinolin- 1-yl)nethyl

4- et hyl benzenesul f onat e [I\/IS (ESt) mz 451 (M )]
DG @%og%nqd_qrgaml@ﬁgf?@fwepry drlﬁg,alp g(xgp.porated to give a yellow oil.
This2vadi ¢chyomatodtdppyd orobibfBgd, dluting eith adFi 0094 gde:nt dMB:thyl acetate

in(HeRdne £ffc?rd§%5a dabd o1l solii(8. 3?’984%) al (350

) was treafed wth 1d|m’9thylethyl
MR Rg AT MY

1, 4] di oxi no[ 2, 3-c] pyri di n-7-yl net hyl ) - 4- pi peri di nyl car
(tH Mh}el 9(-b1@m0al Sy diokpgi-axo- b2aliyiredb4ns8i1d4, 2Ehea fplimpline-1-
chBedte (453 ng, 1. 3 mol ), sodium carbonate (318 ng, 3

ol ) A, rswa{g 638 to STt 24 1§&9§f%’Le40
ONERET PO Gt %ve@n UL R TP
cphedentyascciatdeide (48 mihend pptesf4amb)iwiscaired ktu$nC fer Ut hes.
Mudré HithDurd @@ocloste @éq@éalmi)hmcuddemam afikrahdag:dat 85°C for 7

hovt. th@oieQﬁHﬂuﬁhgg& HTBate MR tsms Q&?&d(aw*the) mixtéihedted at
8%_ O ﬂéaﬁns %t gll IBI[X e E/ai all(?\)//e]‘cgtg %8 ﬁor{oom temperature and
trq_at yitetlAYd pethapgl ge PN e}acKuQOLg_ rdiaps Wpofurther extracted with with

DC,M]anidi thxicoafbihed-ocggmye exdrants dricy [ MeSOy) hohekportel tA give a yellow
soldaWie Qﬁro%la:{dgiihﬂlﬁftdﬁ’élﬁéamffor({léd'e[ fade PélWSolid (3.07g, 74%)).

+ - di hydr o-4Hpyrrol o
]\%SEIX?)IT%qngirh yl)methyl] - 4- plper|d|nyl}(2 3-di hy
dro[ |, 4]dioxino[2,3- c]pyridin-7-ylmethyl)carbanmate

0()4GGDng¢thﬂe'6141 GOy hrowoplpkydroy e amb de2-( b dro-pgr8lo[ 3,2, 1-
ollnalnﬁll)ﬂﬁMﬁy 81-pipgridvasl } (ealdas dad] 1, hREDEndQI3-dpyheuL B

%&ﬁ to dryﬂelss The r;ezl due was

ar 1 oNn et t at rin I‘ at e

2 Leuehy wf:;? P dPBh: RGO B geRpd LA der Vg ool 2.1

ij hlumélmaddcaebmcwlat@(leiﬁgc 6.6gnmel)an pretwnok (G&ml) was treated at 0°C with

sdduird sBiohg tamhis 26 nwt, i10® mibh). Aft30Vhaurabd anttuef wieillbaralto warm

to' 1'608%411 &faR{r %’férheho% t&% a{wet @%tur@/@aé gé/aq%(\i R0°C
qfﬁ):ur e(ﬂn& uri W&§ ‘f‘ﬁ tgt 0 Tl(t@m;}%}rgw rrPnd hore sodium

bq_rohmd@)(§2&,mgx &3.9 mrpoly gy gd%.dzl&b@ynn@p@[vvas stirred at room

teBprdturic jol opuni gho) therr quepbhedet itly huedupapaohinnyh1pfids. Ihdintiyture

wilg Fi[tére&laﬁidl ﬂfé' ﬂlﬁ‘ﬁt% d%ed QL&Yrﬁé ﬁuﬁl éﬁllﬂ'lﬁﬁeh Yhe ﬁﬁitﬁ?&'@ﬁseﬁltered and

exéaé)l()raﬁqglg Th% lﬁSIdéle RN r%:hlrorrla-{o rapheg o gllécgt g‘llg‘%mg V\\’Xl hha i(l)’ 5809!)

o icBl O BN Ih DG aforhng apals cAde) @&isareiét%was suspended in

1@Possashanet] ii RCOMY/00ehih and btirfddoveidighitOF ritrjtioarsdd tev gatratchbn

aﬂ%ﬁi@d VEsia tc@nsﬁﬁ&it Rvith38ini3uid7lo-gbnear-Redat e 1per

@%@E}% Rl o AP R R A SRR bl WRapies

A portlon of thls rnaterial (assume 1.5 mmol of 9-bromo-1-hydroxy-1-
(hydroxymethyl)-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-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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chr omat ogr aphy eluting with 0-30% gradi ent of nethanol

in DCM afforded the free base of the title conpounds
w@g00opEshe yel low oil ( 110 ng, 61% . 1 NVR ( 2BOI/NB2P6/060023

5(CDC3 ) 1.40-1.65 (2H, nm), 1.90-2.05 (2H, m,

235270(3H n) 2.85 (I1H, d), 292310(2H m,

(IH_d), 2Hs)4254354
wlptgf@olk;i @QO @g;* Thﬁ @bwes gFs{spt \M«}ﬁil 271 zggxt@rq_pf (g)brorno 1-
hydr62y-@Hokdp-1d3- dlhzzdﬁtgmﬁmylrrodj[?) 28 -1 QuinioHin- 1syl)mdByl4ve i on
m%ﬂﬁrmehﬁ’ecrﬁﬁlﬁi@nafg [MS“fFEBJr()WiMSI (PGIHD'QJ AAPNHLRImJ-Mi(Shloromethyl)-1-
Lerhal dlflgcg‘ pifidto EM ij 10 hSIRY ohe PUE (E58GY 315 (MHT)]

3;’) p%\ ativ e\%; £

sem 1pp t%reﬂ BESHIRgt Oc%mén%wwﬁ%at%%ﬂ%rlnloqhn@@lylethyl
(ZﬁrdﬂmirOéM]chmmm{ﬁuSm:]pxamdmt7eylptdthﬂylla4@m¢rldmylaarbatrnaut¢ dora
symlﬁsmst £ WOrm04o s Hxaﬁ@mgmmuaeﬁlgl ys%m@lt) Golifusn ¢atBonate

(%‘%I r o E &k}l}{ e aﬁQla{e ptrﬁ%] §nd3f?éri§ H?‘%d?%? i ture was
e@quaé&iﬁf %’lg,)} msHiéle pg&tltlgn lixﬁ 8¢ H%gfm ilute, Bn%e §" ¢ organic phase
wes pdsieddo fhrtolEof a Bhchcalnant ¢loteg withdr29% erisnt efimetbanol in DCM

affbrding awhiehfodmo@b0 eigd)de salts, Enantiomer El (40 ng)
39 Exanpl e 55
W@F@??%?%Morg ( oxgg) 4-di E.Sdro 2H pyrido[ 3, 2-b]
oxazi

<£)|1) lrrbﬂﬁ?h}’lﬁ‘%’h o1-1(0-gyape rherdeguyyhrexeny 12 dibydroridi-pyirolpL 32, 1-
1j fpdtrobin 4=y Ipye thel |ef-Bip2ridiny 1} (RHditgidiai 1 4] bova n&2dint peridin- 7l
yll;ﬁe}@]y}q @ffahfed de A sol ution of

4L|( ﬁrrm uq’? g lpf 1rnet€ th¥1}/]1) {ﬁe t@ﬁ)rgmo 17 IEI %)i%l Jl -0Xo qg] éﬁ%

pé %gljﬂqﬂr}p hnaih'd'l lbfl-@lp\g:ﬂé;&yl}@ dlhydro[l 4]d10x1no[2 3

c]@yﬂdmmymmemhsﬂ)ﬂaﬂwmaomq@o g P[4, oK acxippex( Derandea(R 0@ mgg 2.3
m(mcﬂéé}{d BMEY(BUHIg Sa§ hs£ed 30 3900 68 L0 s fRER BRipa tdt@to dryness. The

r 51 l)v DtiiBne e?t%e%n&l%l Qﬁ&mrﬂ{eﬁo%&c{t td'lgg@dus (a%rnoma

rea
?Pfgé‘el@t%‘ir%to"i’%l-fﬁ'@filaaé CYappEAtrto &V Difhg) e
Cmmogamlstlrtmlﬂs 61308n g@dmt of methrancd dn DEAG afferied dles product
msng:mo%)at ographed on silica gel, eluting with a
ﬂag;ﬁf n di chl or onet hane
Qgé%(%{nggéttﬁdgb etate salt )Iof the free base of the
t|tIe conpound (105 ng). 1 NWMR (400 MHz) d(CDd 3)
(c) Tigh qonppupdH, ), 1.95-2.05 (5H, m), 2.15 (I H t),
2. 25A(sbhitioh)of 12- &&e(ﬂyﬂ-bthjzl){l [29-¢@arior Hhydipxy-2-80- R2-Aehydro-4H-
p§r?(h‘o[3r@ 1- 1@(1191901(11 H-yl)@eth 6] qférlgrrhy( %@3 dhydr 141ﬁd14)x§1%[2 3-
]%yggm ﬁmer%}y) r gla q2|2 OI(\% T?I:I'_IO HllorFl Zng rn 6? rnl was
stifred 9 S PNVMESS thelTﬁY@OFﬁé%denaz%tmwalg Wigh el@ ﬁ@e in vacuo.
The tdseludiway disoaliibdmi 08 FaabthandiX Hmpil/d 8 nﬁﬁ alah‘nieaﬁéd with MP-

cdrbédadc febid, (3D Myihl OF barBdchitOpdr@dmkdm3;: T dl). dffer 80 minutes the
SRR ,_a«iqo ié eI dy %&&Wﬁ%ﬁfé&)@a o

clgﬁg]ﬁ{qgg{pgyg UHnNg é(ﬁ& st lpaalg maP] PFafforded the froe base
of the fitle coRp@undSiahy drls }{GMOW]Ollc(ll b g0 6 2) 3- c]
'R WNRI(2507VHAYBI TP ) 94001 .65 LI Nig0ings {2Heh))2I35-070 (3H, m),
2.85(1H, 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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(met hyl oxy) -1, 2-di hydr o- 4Hpyrrol o[ 3,2,1-ij]quinolin-4

-one , Enantioner El D hydrochl ori de(a) 1-[(4- Am no-
waz2pirpgrspdi nyl ) met hyl ] - 9- (et hyl oxy) - PCT/US2006/060023

1, 2-di hydro-4H-pyrrol o[ 3,2, 1- ij]quinolin-4-one A

sol ution of

| -[(4-am no- I -piperidinyl)methyl]-9-fluoro-I1, 2-di hydro
wan iSOV e g 1t tvpo pugnfipeaisi Hrﬁpa&att}ﬁé?hﬂiﬂhlglﬁla@ SINg iyén Chiralpak
1A tolvidy, cluvtirpdwintoD):1010. In€tHhglNoICHyOtllJopadpytamane, Rt 2.6 minutes for
El @RPSBahMuRs Yhder. B&ERAantWRARr! LR C%QVé’i’tetdh[o 2% 288 Aochloride

(BT B 0 000 Ghbbpmsr ORI, 15y "
addi ti on of 25% sodi um net hoxi de i n mat hanol (5m ) was

added. The reaction was |left at 850C overnight (16
Eﬁmﬁ&) 55 A-[wl{ P eThléwd3 -k 6:3,404ih28P6-2 ACh yHid 6 TB20WIK1 AR xh Fin-6-
[ O

eﬁgmdlﬁffg.gé .iy mut) B0 B 1 grotol3. 2.1
ij %ﬁﬁ?r%ﬁ-wi}wwm dgo I’leanm)nl umchl de

(saturated) until the pH reached 8, where & oI vent

was renmoved under vacuu reS|due |ssolved
in 10%ret hanol in DCWrahd sti a oo erature
for 1 hour with 'ums ate Thi s osvvasthen

filtered angl _thg_sollyentrrenoved tg, |ve a yel l ow

solid (3.8lg Th as purified on a 10y SCX col um
eluting with h hen 2M ammoni a in nmethanol to
give a yellow oty safid (0.832, 57%9. MS (ES+) m z

314| A'\édﬁltl)on of ()4 Iﬁﬁﬂoel ﬁf@ﬁ@h‘l glnfbtl{yq]‘-@-ﬂﬁbfbol 2-dihydro-4H-
oA IR o5 o i e s

hyc@o 1 [1,4]oxazine-6- carba dehyde (for a synt GSIS see WO
2(2()6:@-1 6040y arappfamp 6{tox(490h, B2 inpyal} di efderpforoembthiue(§ de/3 ml)
wéwﬁréwaﬁgcﬂia&[%l% trdaXINPIIE seligh kridRtdRS B&roh PdrRt M@ ks, 0.65
S ’_I_Fei 9|h\6ﬁ% thd scﬁbén% @fer%rrgfngge(p FFnd r&%e%@ fb%atographed on
si IF g

nmper.at ur naer.  .ar
B P AT 0BG a0l o e ARG fprding the
a@@ﬁﬂ@@almfd frec basa o ﬁlwdltmnaiqund\éﬂ)&mg)stl r at room
lm BIPR [(400INE1) G(CDCfg() urss- Ao eIH Mh), ¢ 195120 5vesH, iy, Rf1iSqUHbY, 2.25
Gt Q%%C(@Ha{i)hm '@1}%' r%%ogf 0 2%@9&1 l351'oo@Ha gb F}K 05 (3H, m),
425&@@%&5 98? 'ﬁ@s‘? koehgad BS5hn b ngba o
Ve den ¢petraspray yez )-MB (ES+) mz 463 (M) .
NI\/R TR5 @ddtizrjal d\(ak/leﬁiﬁ)erﬂ:d B6th tOIE diiRtdroatjqrid2.seld. (3H, s),
2.05-2.38 (4H, m), 2.49 (IH, t), 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 %IH d), 7.03 L&IH.S), 7.52 (1H, d),
ExamgplesS angd)S7 &-(9-123rPihydyolA HdioxingiZ.drcImridingdat er j al
yl(nﬁﬂhyﬂgz)mmj; 1ppiperfidiagyimatbyl)-P-(orethylbxyr Cridilay dratd APy Eiolo[3,2,1-
ih6Tih-8lonkl, Mamlbmeﬁﬁm’zen@m @y deblckioride, and 1- (%n[(z ,3-
Fﬁ Y(thﬂ{ﬂ E%J 'f‘ idlé&h @tﬁ%’i‘ L CRkFid R iy iio-
(metlhy 0Xy)- lli Alﬂédro -pyrroo P ?1 quinolin- 4 -one , Enantiomer E1
Dihydrochloride
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CH d SkCH OHsopropyl am ne affording the El enantioner
free base (approximately 10 ng) (Rt 4.8 m nutes, 100%
w@e070815%7 chemi cal purity) then the E2 enanti oPEF/US2006€060023
base (approximately 10 ng, Rt 6.9 mnutes, 100% ee,

98.5% purity). Each enantioner was separately

converted to the correspondi ng hydrochl oride salt, by

di ssolving the free base in ﬁéq\ol and the

appropriate anmount of 6N HC added. The reaction
was stirred for approximately 1 |hour and the nethanol
was renoved to | eave the renmdang ng nono HC salts.

Enanti oner El was al so convertled to the

di hydrochloride salt. Exanple 58 I -({4- [(6,7-D hydro
[1,4] dioxino [2,3-c]pyridazin: | met hyl ) am no] -1-
pi peri di nyl } met hyl ) -9-(net hyl oxy) t1, 2-di hydro-4

H pyrrol o[ 3,2,1-f/]quinolin-4- , Enantioner 1

Di hydrochl oride A solution of
| - [ (4-am no-1-piperidinyl) e yI] 9-fluoro-1I,2-di hydro
-4 H pyrrolo[3,2,1-i)]9uiNal+ra-4°Qne, enantlomer El
(0.301g, |.QOmmol) in methano Bm) at room

t enperature under argon, eated with 25% sodi um

(d)ﬂt[b@mnﬁﬁoiltplﬁaidi@mhetﬁﬂ] hylaxﬁmmulhyafbemqg@bwmz, 1-
Jﬁﬁglt ,l;b-feat egl/ tod850C fo;1 2 hours, where a fgrtdfggr
I1C1O odlL u e I.n ano
Gl B RO T oL el P gl o i
pyrIgoBel td)lquinglai-hone diyAenchlgaidp t (L digot-6Bopbdd mﬂﬁhanol (17rnL)
atebinaxinferatufe tkdchaipoh, asltrabded WithasYorsediuint @dtharidetif ethanol
2% ﬁﬁt 119%m¥B8. ek ?ea@ﬁo&@gghfeﬁ rhthe&: R‘P@ﬂ(’@ £8f 2 ROWE Stheﬁr Deurther

iR ooy St i e R haA Vm% 9?% i i Cliggy was leftat
8AC ereriglt{16 Raursh A/ Brthengdditarpiode sastien inpgthanol
(Smd$ ivdsleequasd methd inssoing @dd raacti@AveCId t an SEXCNfoa mebssof the ddy. The

re@btidiORRGS AR RAH SvifIm Ao MAHY oh MR ( §é{ﬁﬁfbd? ARk IURe pH reached 8,
W?gJeQH@%OqVG\Q?%JaQgeq'SOng-{lgdgr VryC ﬁrﬁr"ﬁ%%ildup?/gs (i\gsi) & % 1i§1m

16 methagel 18 Gl aad Seﬁeiatlreaméexp%ruaﬁfpré howy W athygadpim sulphate.
Thetnnaod wahthien Ziliceedrapditlee Sotveme tmarvetl ta givg |awellcaw solid (3.81g).
THg v p(lﬁﬁé@ 8ﬁ a 1@5@ ISEXT&II@ﬂhh alutivasvithomsthehd? iicnViN Andnonia in

ﬁgﬁrtg‘iﬁf lh}ﬁ(ﬂg} %ﬂg G @2%%35 :rglylo% gEchIylaj ] qui nolin

nmic material .M5 (ESt) mz 314 (M+ )

. A portion of this material (108 ng) and
(tﬁ,TZt—lejd:dmptﬁmﬂl 4] di oxi no[ 2, 3-c] pyri dazi ne-

3-cay Eg‘ Qnéﬁ ﬂ”&g@h%lo%sl §'d§t§591'rd/ g iy3rolo[3,2,1-
hl
il 03 W S aidRordbrbt "Ewrbdéne”-
cqrbaléelwg (sef \’&5@2%&95)8 & xemele 2Hen 60047 Ot W%dﬂssolved in
chla fainl @uwiadl) tiod stethranal (Or2darh) iteoparemperetufoundb6atgonr Sodium

tr&haog)gﬁﬁ&mﬁdw@ztdgem Gihin%l?@aﬂﬁeﬁ a8ddd SAdh&Baction was allowed
to stl(f a{ oco)rna’[t ﬁ;‘)gl%%%rgrf lelgau’r gﬁgr \?/hlgh ﬂ%{ eougé}m@%y ﬁﬂron}ato%raphy on
mbggvge{ :g Q<g Bi§ing 2 0-30% rnethanol n dlchlorornethane 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).

'HNMR (250MHz) 3(MeOD) 1.55-1.97 (2H, m), 2.00 (3H, s), 2.05-2.38 (4H, m), 2.49
(1H, t), 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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The organics were conbined, dried (Na SO ), filtered
and the sol vent was renoved giving a yellow solid
W@ 200128)5%7 This was then purified by chromat ogPEphg20061060023
silica gel (20Qg) using a 0-30% net hanol in
di chl oronet hane gradi ent to give the free base of the
title conpound as a_clear oil (54 ;gg 1 NMR (250MHz)
d( Medmertiomef thisggaterpl (6Qyng) wag punfightiston gySumpChipalpak AD-H
cqlin etyting2vi4080:20:62 (HECNIGE 3 QHSopropylathinedhen 2085 on a Sum
Chirtlpaldal. H 3o lithn(dltHinddW itk hffordli df’(ﬂ) 1), 3.97 (IH s),

le%g é %(Pf éopr lagl %66 %id_ldﬁ%(t a;{;ﬁm%g’ frice g%@ g%&g ately

lejng t7fb8 P}lppte%)lbo%s:e( he Eﬁﬁngntlomer ree base
(apatoenmablyv\]d)smg,dh\fe? tmnhttso IOWé ed; Mquhnltyjrl de salt by
t r eaBhdi0crAnS&het W kehitat¥Bt fsaRetted torthd com: f :‘Sifﬁﬁdrbé‘i‘ilorlde

sahty 9%9&@3819{ l%(;[h@ﬁ‘béjbésg 1@1%@981' ngiq %%I)rogrﬁlt RY¥ 6N HCI was

@a?tlo{n[vgras( gjg o1y pr/oxg'ﬁ?,tal,yo @HQ |tl)e r@etl;lanqili ggmoved
tOdFavezt]le thinggiiing nfono afiy ringagzomerdt iy wps afs@ h@nV}erta&rt ¥-
dihy@iopklotide spit.] et hyl } 1, 2- di hydro-4

H pyrrol o[ 3,2,1-//]quinolin-4-one D astereoner D

D hydrochl ori de (a)

3,6-Dichloro-4-({[ (4R S)-2, 2-di met hyl -1, 3-di oxol an-4-y
Ep;fmp{q@ﬂ pd){grj@yz(,f)mrgg 4]dioxino|[2,3-c|pyridazin-3-ylmethyl)amino]-1-
pipedidiS) }ide thy Dk 9v@h éthylokxy 81 A+ dikpd iard B-pyirtote 3,3 h-agl| quinolin-4-one,

Eﬁgnﬁgﬁ,},rimﬂ' rodRBriaeol ed in ice and sodi um hydride
(1.2g, 60% dispersion in oil) added bel ow 10Q0C

i nt ernal terrperature After 157
3,4,6-trichloropyridazi ne (5g- 92nnDI) was added and
the mxture stirred overnighf. lice/water was added and
the m xture evaporated. The regidue was diluted with
wat er and extracted with DCM The extracts were dried
and evaporated to give the prodyct (4.78g,63%yield).
M5 (ES+) mz 280 (MH+) . (b)

(2R/'S)-3-[(3,6-Di chl oro-4- pyrldaz nyl ) oxy] -1, 2- propane
di ol A solution of
3,6-dichloro-4-({[(4R/S)-2, 2- d|thyI-I , 3- di oxol an- 4-

yl ] met hyl } oxy) pyri dazi ne (4.78g 17.2mol ) i n met hanol
(100m ) and 4M hydrogen shl'opde- % di oxan (100mM ) was
stirred for 3h. The reactlio Xt ure was evapor at ed
andazeotroped with tol uene: resi due was di ssol ved

i n 16%phionaif dH (4-amDom pmumnyl)ﬂ@thyﬂﬂéﬁegmhé -dafiygiro-4H-
pyrieaf3ed 1 W §indlir-¢-anbmnatitorhd @) (0.300 5} hemnldh-ia aidiedmat SmL) at

rdom fiau%"é gl)ldé’i’aa? (ﬁlﬂ gt% t@&t@ﬁ %1%@5%90% rrﬂEtI%(tlde 1n rnethanol
@ WH&VQ iledhe BBty ﬁhsg SO F e JBRursy g urther

adglition qf %%mﬁaﬁmmw te) €0 amb g @dded andghgyreaction
waS Yt at 85 ( ESrhight @ 6 240rs). Mcpiain, . 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%MeOH 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 methanol 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.
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(c)

[(7TR/'S)-3-Chl oro-6, 7-di hydro[ |, 4] di oxi no[ 2, 3-c] pyri daz
WO peo7/0315pTret hanol PCT/US2006/060023

(2R/'S)-3-[(3,6-Di chloro-4-pyridazinyl)oxy] -1, 2-propane

diol (1.89g,) was azeotroped twice wth dioxan (20m),

t hen di ssol ved |n di oxan and stirred with lithium
Nﬁ%@%ﬁdéﬂ¥é}4ﬁwﬁb95 at 104 OC The ni xture was quenched

Wi t hAi ppeti@nal theinkitéia d 1 @Somg)-andt @7 diliykird M4hdidxiac2, Bejpgridazine-

3261AIdehede @VBPR! B8 mdl) /25 ARkEIVEd Washl G idrAGL Sl Middmethanol
(OCC:;'% {1%0{% t%ﬁ@ellapu?e ﬁ&er %‘f%osﬁ @@(Flulillqu’lhcegovﬁgrf%\}ll%g}? @tflgg 1.03

g RO ICR A éhﬁere@ﬁ@npw lopved 191#@ roqpestenns AUty for 16
h@ﬁs Theegction (i thanaRug)d- BitlEd iné srydiurg bicadhdmgtir(sfturated), and the
eéﬂlﬁwggqhe@k agat€d M¥H fetat Bxtracydd wigh heahethanol in DCM (3 x 5ml).

eisi ZI% ﬁlﬁw ﬁi%o g@]ﬁ 4 %g%ﬁo h%& 1\%n9\1vgsylreh{$%d

vaaé lgetnr}glg gfbyg Wtography 01}/ silica gel
(208 nsikg 8 0t-34% m@ﬁ@qnphmgbmln@pmana@rmtm)o givethy)free base of the
tlﬂtf tcﬁhlbtﬁﬁhyllab@rcwat oil py4 ingd).ne (HOMg) pot assi um car bonat e

5 A, om) L4&Tsk (MBT fyafged N9nt B | 249
ST dan

38&%&@%&% B 47(3 emp dndo 194% ). @)° Méd) 724
(IFES)7.50 @HL 9 T(MH#H, d).( e)
MS7@S$ ) 1lz 4y ppt met hyl ) - 6, 7-di hydr o]
Y ngh] Was clng\y ! Ieg ge(il %Id%oacrh?oric% 1¥%y treating a solution in

mfth&p@h (é%%‘ﬁ{ﬂz e@@éﬁ thyal H)“P agid ingpaibgiel (O bahdgllgwed by

exdhporagion telddmess. and wat er (0.85m ) was stirred with 4M
aqueous osmumtetroxide (0.43m) and sodi um peri odate
(238ng) for 7h. The m xture was evaporated and dil uted

Exhnie bt UG RSG Indfenmte B honeo on
v ofd, o inei2. dicly rblazig-oiimreshul aminodihyiperidimimsthd)-1.2-

dibiydeo-urepyrolbi3. 2, 1(|quiholiaClené Didtierederk E$'Dlh5rﬂlzochﬂﬂ‘ide
(MH) . (f) Title conpou

(7R/'S) - 7- (Hydr oxymet ydro 4] 0[2 3-c
] pyri dazi ne-3- carba de de (19 .09

| -[ (4-ami no-1I-pi per d|n ') met hyl ] - 9\f|u’ro| 2

di hydr o- 4HOg 3 z/] qui nol i M#None enant i oner

El (35ng, Ol
chI or of orm (

diumtri acetoxyor ohydri de (62 s added and t he
(o reblose i LGS iyt Adaorabr-s g s pyridazine

sodi [(ARLY)i222-Erimxthybi Shdidxdlaed afl neathab] 3ShhimTHE was cooled in
ice (&ﬁ&l Yoaigankanas e .1 609 0hsperies irPstiafhsiaaléP¥@EwW Y C internal
elracfﬁ'e -IA%P gﬁn& th6uﬂir1%hl% rd@%lﬁéj{% 87 %Won)e‘ff ad d and the

{
nﬁlﬁﬂ@f@m@ obvBt nEef ?:le/aé aldﬁ%(? fidlae HH%té‘reo?VaPWétﬁ%r tlihg 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).

in methanol (0.5n) and
tirred wiwth 3A sieves for 24h.

(b) (2R/S)-3-[(3,6-Dichloro-4-pyridazinyl)oxy]-1,2-propanediol

A solution of 3,6-dichloro-4-({[(4R/S)-2,2-dimethyl-1,3-dioxolan-4-
yl]methyl}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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conpound. 1H NWMR (400 MHz, CDCI 3 + CD3CD) d 7.82 (IH,

s), 7.51 (IH m, 7.21 (IH m, 6.97 (IH t), 6.63
W@ pad7/081)597 4. 60-4.40 (3H, m), 4.29 (IH m, 4. 78CT/B5006/060023

m, 3.92 (2H, m, 3.36(|H, m, 3.13 (IH nm, 2.91

(2H, m 2.70 (IH, m, 2.58 (IH t), 2.27 (IH t),

2.14 t) 1.56 (2H, rr). The free base was dissol ved
aaeﬁtrﬁmdn\a% folggng. Eﬁewesmew@rdéf@eweé 1 59% drecthanolijngRgH (100ml) to
theQesddde) andacated deich MiRl-cadbengie €xigpi FarttlerMP-tanbat@d (Migtand 25g)

wad E‘dﬂed%ﬂgr ﬂ{ hiRPovetnight@irdile A fid LrubQBIHHAE nfiBd W as filtered and
e\ég g%rgg%h q ﬁl?i?a{ ?éf) uélrﬂig w1f}1 ?0 &(M/;H Iﬁethan%i(ﬁﬁabﬁ/l gave
thﬁ}W‘P‘H‘& ﬁﬁ’ét hyI )am no] -1-

Mﬁ@érh)m/m%(}ﬁéﬂhyl) 9-fluoro-1,2-di hydro-4
H pyrrolo[3,2,1-//]quinolin-4- one Enanti onmer El

( @/ i@’h'l (')a211 ydro 1 4 dio 1n0[ azin- 7 ]rnethanol
égél d(Z g Déquh org pyrl azmyl)%x%>J F p?ozpla?l 10 (c|68t9g3 was
azeRtrepadh W@— \21t15 diixhy (A0ml B -ther dipsplved de dioxam endist{rog) wigh bthium
hydttticaat M dayudt poatE Thd mighrd Waswpicachodasitthigatedladidificd to pH 7-8
Wﬁtﬁfﬂ\g?}ggﬁéhl&l@%w Ehetnké% (ﬁ'hﬂegw‘?ﬁe 1(&192\%213 Qtr%@h%ﬁﬁ chloroform
o PR SOttt < Prdl o ABY SHE %@ ﬁ@rom% QLIRS O sl ying with 1-
3Yanmetaanadin BN spvrhe gy ES+) mz 171 (MH) . (b)

MEEH) m/z 203 (MH).
(3, 6-dioxo-1,2,3,6-tetrahydro-4-pyridazinyl)acetate A

(d(T é@%} 3 %ftheinykag (Eh}(drﬂ,l ﬂdl&xmth 3- c yrldazm 351;‘rnetthanol
ac) diCRE) Gy hickrbrladiBr Aot o o Sirighy gpe@anol (147me.
0 &2mehalnindi, bﬁamtl(léb@eﬁia)le was degassededthoy aremngdsﬁ argon.
TEYa&RGtrthe rn@ 11&11&\14&(0)6{1&% ehictMay(JoRoin P AdiA8 Bl 10mg)
pét%_# m Da @glat rrlgq H&S %%g Pyllﬂ wegr %d(?%%i%qrtﬁ)e g xture heated at
r@lXélr? 85 5 araée W%%Pwp%e%ﬁlg% gql eluting
Wltm eﬂlyé 3066416 sa‘rmﬁbb Jitle gomppund Otingy €@¥py k. soni cated to

MS$ (BS+ani/k nes qvispgr si on. The mi xture was colled to
-150C and treated dropwise with a solution of lithium

| Limi i dride i = ()
(T N Pl s Rntdrola 190 Rapi > B lpe 3 Sarbaidehyae
hy dr BXRa8-3-Btenylsd, Mdihydo [ ipxipels. melpetddazimdryl inpashanol (94mg)
inndigct dnr (@ . Anel$ arCwalicf (0eRbrli) twfas Stfréd/@itbdM aqucoua@sntiuindetroxide
(AN EnP L'('ﬁi'u%n gﬁ@da%‘@%‘g ?&Wh‘"@gne‘iiﬁﬁﬁﬂé &ds 9\“7 o and diluted

wqh rnef[l arlrltg? ﬁ: Pce?%g% (?Tﬁ)% 11{ca g\sas Xt ngd[{l? ul\‘ﬁaevaporated and
cfae@amgée@ hed 6%51111% clugipa bl Q%é’ilf‘d%?élo twlaxléaetmettﬂ give the
pidhetd@0mp 208y gpdd)at ed. The silicaresi due was added to

Mg(ﬂzﬁsﬁmﬁl/gma@qpfynn, eluting with 10-30% net hanol in

(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-ij]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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affording a pale yellowoil (2.79). M5 (ES+) mz 157

(MH) . (d) 5,6-D hydrofuro[ 2, 3-c] pyridazi n-3(2H)-one
WO200708150E Of PCT/US2006/060023

4- (2- hydroxyet hyl ) -1, 2-di hydro- 3, 6- pyri dazi nedi one

(2.79) in THF (200 m) was treated with

tri phenyl sphine (6.6q9) and bis(l lethyl) (E)-
clyting w&h&zg}fe meél&n@bMI%lﬁ@rowtf@nﬁm glwﬁéhq/%%@ae P%)t hg titie
cofhp@md3 hours the m xture was evaporated and

IHNMmogmmd)@@wC@g 8 "2 quV\@swwﬁq 1&1? Them), 6.97

1‘ﬁ gf‘ég:(‘fﬁ“d gR)z ngg're B ( /., 3.36
4% ArlBKEH PBdra- ?11 @éi » P 6HEL® rza%ﬁw@ﬂ %2§| 2 14(1H, 1)

lﬁérﬁﬂérmwfor ding the product (390 ng). MS (ES+) n12

139 T%'ﬂrbe bast &yas 2diBoPedithhethuhdl [add B@Vpyvi Id@zdden 3hiokide in

f
gp n%% E?@?ﬁiﬂg tR f?}pﬁgt}?%fﬁ%é(tg@{bwﬁﬁ ethe{ %(bdrlecs to. %Ve the
treated with sodi um hydride (435 ng)
LEI‘MS (af'q on e?sctroﬁm@y)mwzrﬂ& (MH").

Nphenyl tri fl uor omet hanesul phoni m de (3.62g). After 2
hour s the m xture was diluted with ethyl acetate and

vvash W, t t ops. sodi um bi car ate
ESRRA b 1 IR Do AAEEH R e £ FRGT D np -1
pv(newd@a)l}wtbml)e‘)r QFOabét‘hh)éirarﬂﬂﬂWé“ﬂ@[ﬁtﬁ hétnwnpefinione
EaxnﬁmelsEdimlydnbdnmma/apor ated affording the product
(937 ng). M5 (ES+) nlz 271 )
3- Et henyl - 5, 6- di hydr of yrofj2, 3-
of 5, 6-di hydrofuro

ol ution

Din
aas degassed th treated with
i ne)pal l adium (0) ( 116 ny),
pot assi um car blapat & ngy) ,
2,4,6-trivinyl cyCl otriboroxane pyridine conplex (416
(ang) 6 dndxavd 263, 6 Sraby dio}4-pivedarinyl yacaicwasl stirred at 800C
for R hRurs of [TefLdRALIZ, 3 MR- DEL MR AMBERVEAD DS A hddBsine

s@g@%eggﬁzg%f I %g ﬁgégg;%tr%ﬂag #49 aa?{@gﬁ AAEPHOBIB rbient
teEyHtiE dl I@fgﬁpl{a eXtP tF%e dWF‘ &%@Smnqt@'}’mg in
vaasiafhoed odaswlvhr ohd 84 aR89. el ut| ng wt h et hyl acetate

W(fgmcjlnnglal Hﬁ)e solid ( 111 ng, 36%. M5 (ES+) mz
149

(hi@?tﬁsde(%%f ‘%fggé? héﬁé‘lte%a%&rbd Zilfﬁrll i, a aI dfgzgsdgm ne
(116 myturg of @, ordisIxp; 1 A@/&dsmhmlm émyﬁﬁa@@yl agciigead, (5.0g),
micthabl (M nl) st Mydeschgiataeid(id @oxam 20 thilowastifed @veinjght.

E@?ﬂ%ration 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 0oC for 2 hours. Sodium
hydroxide (2M; 15 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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water (1.3 m) was stirred for 3 hours. The m xture
was evaporated and the residue treated with chloroform
waee7asided to the top of a column. El ution w tPCEUR006/060023
acetate afforded the product (23 ng). M5 (ESt+) mz 151
(I\/I—H) . (h) Title conpoundA sol ution of
[ (4-am no-I| - pi peridinyl)nmethyl]-9-fluoro- -di hydro
resmuﬂwﬁ agdaglto gheptop of ﬂ]caﬁlm@ Pliuﬁna woihel O=Hn meéh?@pl @ DCM
aff&@Aimgy, a ald S8 lovnwil ][2 and 5, 6-
mgdiggjggf/gqgf AviBr ¢] pyri dazi ne- 3- car bal dehyde (23 ng,
53 met hanol (3 mM/0.5 M) was stirred

ver ni ght then treated with sodi um

(Cﬁ PPN B Rzt 2 RyPIe Af ter 8 hours nore
sodi Armixtirs ot b bptrotyethnil d &2 ( By drg )3, npgidediedioand2 .7 pein THF
(AVOXEWY Q72§ ttichfe@dwaN ethph@ﬁﬂlpholﬂﬁnm(%g)r an&vatﬁs(nlaﬁdthﬁet@yg dE)-1,2-

dﬁ?@‘@?@?/rb%ﬁlﬁ éf@ “éz?ﬁag %(ﬁ% ‘893 ﬁo 9 tHé 'Rture was

ewa%%da% CRTAER gk hEE Oni, alich Py B Sra%i? e att?rh gf a column.
Ciiontateeragne efetingnoth 911 0BCwictfahol th R M rgfofdedeimpuse prfduct (420
mighevHith has Cf@lﬂmbmﬂlf{ea%ywﬁronﬂfd gtdpPl i3, a &infiMrizdanner affording the

pl%'dl’:)féé@@él%{k : .10 (4H m 2.20 (IH t),
2 275290(2H M, 2.98-3.08 (IH,
(AE%‘&EZ M@) 3.95-4.05 (3H n) . 4. 40-4.55 (2H,

, 4.70 (2H, t), 6.65 (IH d), 6.85 (IH t),

(c§ 533§Dﬂlydﬁbf(1ﬂolfl7, 3 pyridai8- 3( VHriflapromethé@dcgul fdnatd) . MS
( ES+)\ ﬂlﬁloﬁ%@S@ﬂﬂﬁ}drofuTg - EE?H@@Z%?% &165(59(5 M28lid PMF (15
noI wt S L gals " drocrﬁlﬁrlc
nll %urnézrle rnog) naerlhlres1

plaﬁnggs v‘éfemthaﬁ%WpAw&mléﬁ@ G3eA e beya he @i was diluted with
cthgkadetatangndsipdshdd wath shtmoltet gpichys sodninr bicaidpatatosolatian. The
aglicb@phale Was Aathe? Bxtiltied (BXi@BPkEh Bthyl acetate and the combined organic

e %%{;%gagﬁ- Esg%t £ LSRR FGRNE G573 Y1 et hyl ) am

&L ‘| - hydr oxy-1, 2-di hydro-4
H pyrrolo[3,2,1-//]quinolin-4- one Enantioner E
(fb"&dﬂ’tﬂﬁﬁﬂ-@m dity dof@b[2t3-Opyafiazine

[ (f-]& a4 olf'SW & &IGHHMHZ)%?MHAZH'E)BUI W9 ®rbmethanesul fonate (500

mzm ?P}%‘P rsdlglqt Ozw?t BrHGL ) ztv% ﬁ%gaé%?gﬁtl?noﬁ&wedewﬂg48
tergkip(taplpns p@omlmﬁp@kagw@! @) $116 mg), potassium carbonate (257 mg),

2 d]pyrivirdaaiciveri Borosdrieglydid g dempRB (A6 nig) AdBwated(3.6 inl). The

m%Me”@ésh@iﬁQh af §Odd R 2ol th%ﬁarﬁﬁbﬂéd%t@é’e%ﬁﬂ@ﬁ‘éndt sB&Rated
a%e{plé% ogh 1ca1§0§n?tﬁ IS?#HIEIPI? Cﬁ{ %oou%g)rl]lyise s ngxgracte(rlrgv)lth 10%

methiapeldp BGMdheanipa ﬂplalbm(eé srg?@)c gt deed andgyagpraqer. The residue
whodirenitographrd cluengwsthpdnt iatdtan efoktyweehits aclit Atlédng, 36%).

ME $n/8 049 pNYHD). car bonat e sol ution and 10% net hanol
in@%’éR/I The extr)act vvas dri ed and evaporat ed then the

' 0

(gﬁéﬁf Wg? Ig; émB Icgltrllgﬁ: qh\é(\ngéh 20% net hanol in
A mixture of 3-ethenyl-5,6-dihydrofuro[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
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title conpound (8 ng). dH (CDO 3, 250MHz) 1.40-1.65

(2H, m, 1.90-2.70 (5H, m 2.80 (IH d), 2.90-3.05
W@ 2047/08@597 3. 30-3.40 (3H, m, 4.05 (2H, s), 4.3PCHULH06/060023

(2H, m, 4.70 (2H, t), 6.62 (IH d), 6.90 (IH t),

7.45 (IH, s), 7.50 (IH m, 7.70 (IH, d). M5 (ES+) mz

452 w)‘ . This material was converted to the title

conpduniitiey of A dét-pmepoal prcHamsDmethydl-AUflueye- bg-dihydro-4H-
pryaodch 1 -Gijduinel di-d-oan Enenvamorr &tli (62mef @1 Tmeblpand 5,6-
dﬂ*&%ﬂrﬁ{ﬂc}p@ﬁdéﬁﬁé @%ﬁrﬂafﬂegﬁ?@'@tj 101 15364 DEM/methanol (3

Iwaast tlﬂgd Wvérﬁl %{ {111%{1 tr\%ﬂg w%%l 191 ctoxyborohydride (97 m:
it Higit d i ride 07 me).
A%em hours fiqeg podiury tesdsiRI BRToY %j%arg)wéwa P A

stytefmﬂ@mlglani" o tuysi esrmaditopkd hetweryﬂl }?at@rafddqucsus s@didith
bitaibendte kblpMoH @ﬂcpf 3% Zadthanb! InOVC RO IThE etr Q& ab dfed @ﬁcﬁe\(a@b)rated

th% @hﬁq O?BL@EI& ga% Ld glu%%m %@ hl(?[ét% %gh@? d[rEﬁlg the
fr % ﬂ}&ﬁ? Frg aﬁqg) ce bath and treated wi t h
SHadDGh, ﬁ?@MHXé 1366096 d(2dpen)sil 8A;2. LBE Hhyy).2. 24 €1&t, tr, B0-2.65(2H,
mE),deVi OO (2ESMEINPE-3108 (BH4m§3 -31.31 @M, 67, 019%+4. 0BG en) 3.409) 55 (2H,
gﬁﬂﬂ) Bt (i1 ANW, B 5817 %)h‘?ﬁsnﬁﬁz 181, WBS7. &é fﬁ S ﬁ?%(lH d).
g{/ 0

g\gﬁ ver ni ghf e sol vent ‘was

%he reS| due partitioned betvveen DCM

and Wag¢ &ec bagavagdlirselysd prasidangld2 ml) enbtreated wish 0.1 M
hededetdoti@abidv @.§ niDOWeh beapotrdied. dbeesidd wasdidobsd di methanol and

adiRd 1& ¥APPMat ecku bl %S E%Pat&f Qdéé(fﬁnf(lkaﬁcﬂ]) andMBicl 1Y Sacuo (26
[ gn el ectrospray) mz

S) | - Azi do- 3-[ (3, 6- d| chI oro 4 pyrlda2|nyl)oxy] 2-pro
panol A m xture of
3, 6-di chl oro-4-{[(2S)-2-oxiranyl net hyl ] oxy} pyri dazi ne
Ekhm u=)61a|1ct{4‘> |glaihsai-éfard[@ @Oc] YidhZinB-Phaddth lﬁrnoan
p?e{* E &q) {?1 ﬁf{L yu%(% yéié‘(e){wg?nt - \Mqtlhnolin-4-
OB?E%““‘HPF% éﬂv aBEST e The resi due viac
chr omat ogr aphed el utbng W exane~t h 5% pret hanol
in DCM af f ordi ng t he\pyod ct( rrg)ll% + i on
el ectrospray) m z—264( (MH)-=
(7S) - 7- (Azi dgrret yl) - -ch|:oro 6 7-di hyaNo[
1, 4] di oxi no[ 2] c| pyr Nd¥&zi ne A mi xture of
(2S)-1-azi do- 3- ‘ chl oro- 4- pyri dazi nyl ) oxy] - 2-pro
panol (400 np) i um hydr| de (200 ng) in dioxan

( 5)(()t gisbld@ﬁ‘)é%f he nﬂ)nfj Ieglgf r 9 'ﬂlﬂgro‘lv?-ﬁ§&%gy-l-rj1§1hydro-
Al oy o msﬁfné‘ W %a%ﬁwrﬂv 587 0 fefipyprol2.3-
closréema-aradakdghyde (@Qmen 0ddd My lmDQMrI@ﬂwagl (3 ml/0.5 ml) was
stpagdt ovicrragieedhen 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).
OH (CDCls, 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, s), 4.30-4.45 (2H, m), 4.70 (2H, t), 6.62 (1H, d), 6.90
(1H, t), 7.45 (1H, s), 7.50 (1H, m), 7.70 (1H, d).
MS (ES+) 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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bet ween water and DCM The aqueous phase was extracted

a further three tinmes wwth DCM and the conbi ned
W@xaor/agtss7 dri ed and evapor at ed. Chr omat ogr aphyP&l/U$1006/060023

with O- 10% met hanol in DCM af forded the product (250

ng). M5 (+ve ion electrospray) mz 228 (M+). (d)

[(7S)-6,7-D hydro[
met P@l, @@QM @eg_pgqow‘fa,tlagﬂlm qthe}q afpéitlﬁ(g/lpt]ngﬁrby] gentrifugation, giving a
whitelsadahfddr g A sol uti on of

(7S)-7-(azidonmet hyl )-3-chl oro-6, 7-di hydrof |

4] di oxi no[ 2,3- c]pyridazine (250 ng) in ethanol (15
dr ogenat ed over  10% pal | adj um on_char coal

E a0l (HRGH RISy 5.7 ol chonia - S ala s
yiavathyl] anipn } df pipedid gy Dinieth yi -G el o¢ 1220 ihygly o-4E pyiitiold[3,2,1-

ij H4lofe Fuphidte of . .
7S) -6, 7-di hydro[ | , 4] di ox 2, 3-3 pyrbdazw- 7-yl meth
4,/6x0N - py/per! di nl ) mgt hyl|] -1, 2- di

yl ] am ne hydrochl ori de

(IRF'S)-9-fluoro-1-

hydro- 4H pyrrolp[3,2,]-ij]quinolin-4> @ ng) ,
sodi um acet &Xe (N facetic acid (39 drops) and 3A
nol ecul ar si evles i anol /DCM (15 m/ 15 m) was

cyanobor ohydri de (285 ng) and stirred overnight. The
(d)36-Dichlorest- Jeas )f2-edragtnakiliast paidszine 10% net hanol

in Dgl\goﬁft’ th) ) -ogfré/ﬂMGﬁgﬁoﬁx@pﬁggfd ”pfqlts (érd"ﬁl)r\?és' QY&d in an
wﬁ'?bﬁ%lra&d?@ At S@?%b%&r#%ﬁ% die R &ﬁg&ﬁjdgbﬁfgw dition
wateqrapete3,4-agoMppyidamen 1 4g) paspddeyl portiopsvise tklczmlxmre
wiay stirdedld +& B GenfRirhturg)qvethidl- Tk &bvdnPas ngmov2d By<Raf@@ation and
h@lrﬂndtfgpar@ticﬁi%d bbtbecHCMAnE 5\7a36r05he( o phade Q8s fir®Br twice

%t%actegr%%h @Fﬁﬁ) th%jél?efgo 1]8{2_}‘651?%195 e.?l ti%'l_fﬁpog'jltg(? gﬁf%rgl’mg the

P‘”(OFiPP (&18)-Ms (+ve ion el ectrospray) mz 452 (M#). This
Mﬁa(ﬂe’muai elé@@smgt)') was22i @ddirked i n met hanol / DCM and
treated with a solution of fumaric aci d in met hanol

(tI)gb opad; @Ys hseam Mm ﬁ%}@ﬂ&xgjﬁgj fe vas

Oggt | 3 cu '1%
St ok o o-kehlog RS A st oAy o Qg@;ﬁ@% g @) and
qum_m @zide ($00amg) lnmd@@@bfvaatera(éﬁ ml( SpDwess hgated tod: feyy7 hours then
cdicotithated, alilodd Iwdth @hylusttag, tvashe@ivith ieale, anel Amlampdrated. The

resid@P 4% gﬁrohﬁ%&gr&ﬂﬂeﬁ e(u%gwltﬂl%%gmgﬁi gﬁ){) RERGERA Y QCM affording
hods for Dilution Susceptl bility

u
th?é%?(g‘e?gp é‘é@t eria that G ow Aerobically". The
Meolrmys inTuelciteaseray b8 2204 (MEéri al  t wo- f ol d di I utions
ranging fromO0.016 to 16 ntg/ nL.

(¢) (7S)-7-(Azidomethyl)-3-chloro-6,7-dihydro[ 1,4]dioxino[2,3-c]pyridazine

A mixture of (2S)-1-azido-3-[(3,6-dichloro-4-pyridazinyl)oxy]-2-propanol (400
mg) and lithium hydride (200 mg) in dioxan (50 ml) were heated under reflux over the
weekend. The mixture was treated with ice then taken to approximately pH7.5 with 5SM
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 electrospray) m/z 228 (MH+).

(d) [(7S)-6,7-Dihydro|[1,4]dioxino[2,3-c]pyridazin-7-ylmethylJamine hydrochloride
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Compounds were eval uated agai nst a panel of

Gram positive organi sns, including Staphyl ococcus
W@e02081595t r ept ococcus pneunoni ae, Strept ococcR&I/US2006/060023

pyogenes, Enterococcus faecalis and

Ent erococcusfaecium |In addition, conmpounds were

eval uat ed agai nst a panel of G amnegative strains

i ncl ddohgion®é rbphi-(azslomethyhedrehloro-fréikedrpll ,4]dioxino[2,3-
clpatidazideal268 mgisic bibrndd il amtolas hydseiedodnas 1486 pgiadosapn
IR Q€ UR0hE)ABH 18 Bourk. el canRhlra Wik eueRE N dvagdhd ted¥@d@ing the
pl%lae&gg %) Ent er obact er cl oacae, Enterobacter

aer ogenes,”” 'Kl ebsi el | a pneunoni ae and St enotrophononas

mal t ophilia. The m ninmuminhibitory concentration
(o) WitEs) commuddt er i ned as the | owest concentration of

conmpaunatnirbat [(78)6.0idiRiryi154]BloRind[ DM ynﬁaﬂhmgmethyl]amme

h§cﬁr §§- FRbro [ e&x%r m)ﬁB fhe ﬁ 1 2 dlhydro-
4 n@%@:lﬂrﬂ%éa%%ng =4-0 f g?g)(,%sog{urql %cééa(te 4E) rng acetlc a01d (30
drgperaidi A @dles;alat SIf:YﬂSrm rrmdcanal/w rmgl/ b mdy aap stirred for 2 hours

theh hiehtad efithabdiveasfanob@obfdrideeD8 @) sidstlrtcditrdrmgoVEhe mixture
w%%ﬁéﬂ?ﬂié‘a g e&ﬁgﬂ@&‘w‘}ﬂl%%ﬁg{h%ol% @d}\%tfo@o di: &}yﬁf Al

CUBRBYARA B TP ?%Ilg*ésﬁra&hsﬁ%}lﬂﬁ% wlethanoﬁDCM
atherdegthe free Saserof dirdittsy Cosaoyad 2% mer-eof :  wher ei n:
SHr(dDIRiB a00MHehasdetst L, 8] E@M@Sf(@ﬁnnﬁwi@gsn (2H rn) 2.45-

233l ogen), 207@@90 ({9 mpralgky ., délpz,dé)ﬁd)# H,Mh)04.00-4.08 (1H, m),
4t2§' f%s“@ﬁ"”% é'si(nﬁucpf%%(ﬁget g’@@’g)ﬂg 49’91 g%ﬁd‘? 98Y1H, a),

-subst ituted(C\ _6)al kyl;
M%Q@bkmgisumpnawmémsnMHﬁal kyl ; hydr oxy (G .g)alkyl;
an anrhia Qnﬁérﬂaw I@Z%@i @B alilsYol NecSiHBiSdthdriél/ EXENDYin @ B8at8d wWith solution

y1 m llo(}vgi-b eﬁlth%%&%Mé 2 tate pas 1solated by
r am Nocarpo 9
¢ ‘ﬂbgl tE?fB lﬁﬂ F%?n fwg substituted by

(G .zalkyl; R2 is hydrogen, or (G _4)al kyl, or
t oget her with Rforms Y as defined bel ow, Ais a group

iéﬁ)y (ia) or (ib) (i) in which: Ris as
V AasorRorlsoxoandnlslorz:or

) W, W and WB are CR4R8 or W2 and
relbandinvgiobpsl aefentysvas dstamaringd tbydwoth\wigradilnioq using the
Ciisict) an@R4B8ratorgIStdddards 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
mcg/mL.

Compounds were evaluated against a panel of Gram-positive organisms,

including 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
prneumoniae, 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 <2pug/ml against a strain of at least one of the
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one R4 is as defined for Ra and R and the remai nder
and R are hydrogen or one R4 and R are together oxo
W@ 708Ks9T emai nder are hydrogen; R i s hydr ogenP@r/Uus2006/060023
(G _5)al kyl; or together with Rforns Y; Ris
hydr ogen; halogen hydroxy optionally substituted Wi th
(g _6)al kyl; or Y is CRARSBCH2
olgppieRg Rsted ab@y_ecj% f@t’i&r@ h 16 Mié% @f’@g/mbtgae@@maﬁé at least one
olbihe wreanisysilistadrbREe.. RS and R toget her represent a
bond; U is selected fromCO and CH2 and Ris an
optionally substituted bicyclic carbocyclic or
het erocyclic ring system (B): containing up to four
het eroatons in each ring in which at | east one of
rings (a)and (b) is aromatic; c | is C or N when part
of an aromatic ring, or CR 4 when part of a
non-aromatic ring; Xis N, NR3 O S(O X, COor CR 4
when part of an aromatic or non-aromatic ring or may
in addition be CR 4R when part of a non aromatic
ring; ¢ and X are independently Nor C Yis a Qo 4
atom | i nker group each atom of which is independently
selected fromN, NR3 O S(O X, COand CR 4 when part
of an aromatic or non-aromatic ring or may
additionally be CRI 4R when part of a non aromatic
ring; Yis a2 to 6 atomlinker group, each atomof Y
bei ng i ndependently selected fromN, NR3 O S(O X
CO, CR 4 when part of an aromatic or non-aromatic ring
or may additionally be CR 4R when part of a non
aromatic ring; each of R4 and R is independently
selected from H, (G _4)al kylthio; halo;
carboxy(G _4)al kyl; (G _4)al kyl; (C _4)al koxycarbonyl ;
(G 4)a|ky|carbony| (C 4)a|koxy (g _4)al kyl;
hydroxy; hydroxy( _4)al kyl; (G _4)al koxy; nitro;
cyano; carboxy; am no or antnocarbonyl optionally
nono- or di-substituted by (G _4)alkyl; or Rl 4 and R
may together represent oxo; each R'3 is independently
H, trifluoromethyl; (G _4)alkyl optionally substituted
by hydroxy, (G _5)al koxy, (G _5)alkylthio, halo or
trifluoronmethyl; (C2 _4)al kenyl; (Q _
4) al koxycar bonyl ; (g 4)a|ky|carbony|
(Q__S)alkylsulphonyl am nocar bonyl wherein the ami no
group is optionally nono or disubstituted by
(G _4)al kyl ;each x is independently O, 1 or 2; and R
i s hydrogen or hydroxy.
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2. A compound according to claim1 wherein Rl ais
nmet hoxy, fluoro or cyano and R is hydrogen. 3. A
W@ 209po8nse7 accor di ng to any precedi ng cl ai m wheP&i/nSHRB6/060023
is hydrogen. 4. A conpound according to any precedi ng
claimwherein Ris hydrogen. 5. A conpound according
to any preceding claimwherein Ais a group (ia) in
G#imsh n is 1 and R3 is hydrogen or hydroxy. 6. A
conmpound according to any of claims 1 to 4 wherein A
'S
L ¢ 1 pronfluhdoPIoRANE 17y ol BRit il B B QI o A Kivare
ﬂﬁﬁ@ ein Uis CH. 8. A conpound according to any
precedi ng claimwherein R is anparoNgfic—pgerocyclic
ring (B) having 8-1 1 ring gtong including 2-4
het eroat ons of which at |edsg{ gne is N or NR in which
Y2 contains 2-3 heteroat gAs; [ [
are N, with one N bondedlto X:
ring (B) has ring (@xarbne elected from
optional |y substituted i do and pyridazi no
and ring (b) non arongij has 3-5 atons,
i ncludi ng at | easR'drie T gtom with O S, CH2 or
NR 3 bonded to X where R 3 is other than hydKBgen and
whetteher NHCO bonded via Nto X3, or O S, CH2 or NH
bonded to X3 . 9. A conpound according to any of
Ialns 1 to 7 wherein Ris selected from
2 abR 3D relindgpimdentiy sjaciadofan by diopen; dplogan ayasn;yCy -¢Jalkyl;
% g %qﬁ%or %M%ﬁa%yr Wﬂﬁ&&&l&h%x@,] c{alrboﬂrt lﬁy%kp opridtally

SRRy &% lﬁ%laél o 'r(Eumeﬂgwgf aybﬁg} i 1-6)%1{391 (C-g)alkoxy-
s&sﬁ‘mﬂdd’(@fi @x{ukylmhmfa;t;hml (f)[aﬁ(.yl%-a@] aﬂMﬁd) divab @pﬁorydlLy N-substituted by

of SftTXriaet S ETE O aTERHRINT S HlsbBlignyt eroups: or

arsgloegbeiyl whereln the amino group is optionally substituted by (C_4)alkyl;
fron1|-({4 [(2,3-D hydro[l, 4]dioxino[2 3-c]pyridin-7-y
g I)an1n l-B@EGrldlnyl} Igy
1§ 1|1 pgsn;, on((di- 4k tkyb o1 kpgsihicr By @)mns Yj 3scflgiined below: on
ASs a ('129 15 (i E)lbﬁz o o
l-({4 (2 3- ydr olJs, 4] di oxi no[ 2, 3-c] pyridin-7-yl meth
yI)an1no]-I-piperid yl }met hyl) - 9-f|u§$o-
1, 2-di hydr o-4H pyr 3,2,1 -ij ]quinolin-4-one,
Enanti omer EI1;
,4S)-4-1(2,3-Di , 4] di oxi no[ 2,[3= yridi n-7-yl met
hyl ) am no] - 3- Oxy=\/d -
piperidinyl}nethyl)-9-fluoro-l,2~d$k o-4
Hpyrrol o[ 3, 2,1 -z/] oi@nol i ned- one Di asteﬁbbqsr 1;

in which: R3 is as defined for R12 or R1P oris oxo and n is 1 or 2:

or A is a group (ii)

(ii)
W1, W2 and W3 are CR4R8
or W2 and W3 are CR4R8 and W1 represents a bond between W3 and N.
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1-({(3i?,45)-4-[(2, 3-Di hydro]

1, 4] di oxi no[ 2, 3-c] pyridin-7-yl met hyl ) am no] - 3- hydr oxy-
wa2oopiopese di nyl } nmet hyl ) - 9-fl uoro-1, 2- di hydr o- 4PCT/US2006/060023

H pyrrol o[ 3, 2,1 -z/]quinolin-4-one D astereoner 2,

9- Fl uoro-I-({(3i?,45)-3-hydroxy-4-[([], 3] oxathiolo[5,4

-c] pyridin- 6B%Ineth%l)an1no] Iplperldlnyl}

et hliy O, CRAK ngINBS 4
H pyﬁ%ér)%¢ [1§f,52(24f" n%[i lf(ql'ﬁwth 'dg(lg’)'(é}'the e(nal%dxeg and R8 ° gre. 1;7 rogen or

pyRE @épzm@tpgf QKo @}i[the yTaidgy pns- lrydr%gleylnet hyI ]
am NROJs ﬂyd%mrdrtécwé)alﬁﬁt Bylobethds Wit RBYE#Rs $H pyrrol o

| ( { F\% 1%%?&& Filgg@_, Byﬁt)gay 8pﬁ10qqll§)§pl?sa161tt%d with (Cq_g)alkyl; or (Cy.
olal¥yl:4] oxazi n- 7- ylnethyl)an1no] 3- hydr oxy-

L p' tg&g%gtﬁ'%ﬁ 4. ';@96}?29 4RE: CRARK(C=O): or (C=O)CRARS,;

r qU|no
1 ({Q @49(194‘3 m@a edgsther feprasenicd bandi di n- 5
ylnethyl)an1no] 3 hydr oxy- 1-

i peridinyl } et hy 9-fl uoro-1I, 2-di hydro-4
U el B’ S GRII | n 4 one:

9-Fl uoro-I1-[((3i?,45)-3-hydroxy-4-{[(7-o0x0-1,5,6,7-tet

ri.din I thyl ] am no.
Ry 1&*%?93@??@ AR ‘g}?ﬂvjchcga@%&%fﬁe P B R g syt (B
1-ij]1quinolin-4-onex\1 ({4 hydr of
1, 4] di oxi no[ 2, 3-c] pyri a%g) % mef hyl ) am no] - 1-
p|per|d|nyl}nethyl) 9- Iuor gjhydro 4
H- pyrrol o[3,2,1-z/]quin Oé\gne Enan&;)orrer El ;

{4-1(6, 7- Drwdro

C%lt%]nal@d%tﬂéwhs (gqaberps HeeAchring i whicky| ) ani no] - 1-
ﬂ B;ﬁﬂlgdltswhe}@mﬁgsl(al)aﬁdgugu?ﬁmnian&d| hydr o- frre .
o B Barn Lol Y phar pirfsl Sk dats fRe rﬂ;@ﬁ{} S ipon-aromatic

rip@.- b [1 4] oxazi n- 6-yl ) met hyl ] am no} -

pi pe?(Qqé Ny#ﬁ{rmt Byé(]é)) 18 09 'dwdr\%ie%%aﬂy&{aﬁla?cgr?fatlgor non-aromatic

uli no
rn_[g oy may (Iga@ltmqq%(@%ﬂ when part of a non aromatic ring;

1,4] ﬂﬁ%ﬁuo@[&eﬁr&gmemm of-¢¢l met hyl) am no] -

1- p| r.idinyl } met 0XO0-
%? ;8 l!i%/ Agram r(,gé(?tﬁ)o%‘ic k Ia‘folnboéﬁglﬁﬁ Il%lﬂé?pe éent y s€ ected
fr&:m(T{I ANRI2,3- JoOhy, @ pnd CrR14 when part of an aromatic or non-aromatic ring or
ali(?’ ltlgn%ﬂrqtl 2(;1%I Ey()vlhg P ngﬁ h%ﬁr) rcnrﬁgl
MEY §79 9! ? uoro
1, 2- Eg hy Q@@ f 1tquy hnkﬂr@@@,pz cach-at¢rh ofi Yry%djemg idepeadently selected

EHIQQtNRME '0 E%O%x d ACIE (‘Qwﬁe bty 8 H aromatic or non-aromatic ring or
1, 4] di oxi’no %%f ridin-7-ylnmethyl)amno] -

mgy aﬂ@&@n@ Yrm q hengpém G RSN ALY TR -

1, 2- gichy#Rd44hid wio r@hﬁéﬁenaently ddldcasd fagthi B; & 0PRIKylthio; halo;
e A o O -S FOPRy G o yerrs S Y bR Gy
4)alkbxyyC} npdlkylt hyd@ety; hgdmxydC hy ptloky(C | _4)alkoxy; nitro; cyano;

aéb&(rf' agﬂ@or & %géfago%g? [)S’n aHé glrdnkq&l JJOJEJPQH&?? ?g (Cpg)aiyt; or

, 4- dRﬂnyanch%—trwrto@mhe[rzemes@pt X0 4] oxazi n- 6-
cach R13 is independently H; trifluoromethyl; (Cq-4)alkyl optionally substituted
by hydroxy, (C_g)alkoxy, (C_g)alkylthio, halo or trifluoromethyl; (Co_4)alkenyl; (Cq.
g)alkoxycarbonyl; (C_g)alkylcarbonyl; (C|_g)alkylsulphonyl; aminocarbonyl wherein
the amino group is optionally mono or disubstituted by (C_4)alkyl;
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yl)methyl] am no }-1-piperidinyl)nethyl]

-1, 2-di hydro-4Hpyrrolo [3,2, 1-ij]quinolin-4-one;

WO 2qof 081506, 7- Di hydro[ |, 4] oxat hi i no[ 2, 3-c] pyr i dBZI/HSB0§060023
met hyl ) am no] - | pi peri di nyl }

met hyl )-9-fluoro-1, 2-di hydro-4

H pyrrol o[ 3, 2,1 -2z/]qui nolin-4-one Enantioner El;

1- ({ dach(6is Taddpéndenty 0, 1 or 2; and

9, WaydMplel] -c] pyri dazi n- 3-yl met hyl ) am no] - 1-
Rpilﬁﬂéﬂr%%ﬁ%}h%@txﬁyl )-9-fluoro- 1- hydr oxy-

1, 2-di hydro-4H pyrrolo [3,2, 1-if] gﬂui nol i n- 4- one;
2] - ({ A-doppoBndirdrpdtiog to dhipyt mdiefed) B- ¢ is methoxy, fluoro or cyano and
Rll[’lislé]d%%%i n-7-yl met hyl ) am no] - | pi peri di nyl }

met hyl ) -9-fl uoro-1, 2-di hydro-4

H pyrrol o[ 3, 2,1 -2z/]qui nol i n-4-one;
31- ({ A-dotodnPhdvpeling toland] pyaiihig ddwBerein R2 is hydrogen.

] pyridin-7-yl met hyl )am no] - 1-

pi peridi nyl }met hyl )-9-fluoro-1|, 2-di hydro-4
4H pyArchgodn@ adcordihgita anyl procedingrdgim wherein R is hydrogen.

1-({4-[(2, 3-Di hydro[ 1, 4]dioxino[2, 3-

] pyridin-7-yl met hyl ) am no] - 1- pip_eridin,ylzg_Ii o '
5.met hijl ongpofingagcerding wyahyprgeedingzlaiimylkrein4Hispygrowp Ga) in which
n i3t gnd A3 HJI%%%%Q'&'B‘ droRpe Enantiomer El;

1-({4-[(2, 3-di ydroE] 1, 4] di oxi no[ 2, 3-

] pyridin-7-yl met hyl )am no] - 1-pi peridinyl }methyl) -

69- f | najospolin@actiokdials @ Ay-\ctaib 0t 4 2vhedein jAl is (ii), W1 is a bond, X,

i n- 4- one, :
\wa@(q{(]igf\k/'ﬁ(a‘re ?Cg%%‘i%? }fc}lﬂ‘azol -5-yl net hyl ) am no] - | - pi pe
ridinyl}methyl)-9-fluoro-Ihydroxy- _ _
7.11 (2 { %‘_Wog@%‘ I‘;io;i/’)}d’dri%%’looady%r&eaixfg' didinAYhAehiiAcghe:
1, 4] di oxi no[ 2, 3-c] pyri din-7-yl met hyl ) am no] -
81- pi RedolnfHolNd AdBRENS do ard-[R¥ R lngZd AhWBrn RS is an aromatic
hgg%&&c{h(%!{r% 3(;83 ’hlg\}lé{g %%glrrgt%l alltgr%_s ?ﬁc 1? n?gg E—I4threltelroeatoEr?1?g} \I)vglréﬁrat least
odg 14]I\UOIONRI11 2w Btch [Ypy/¢dntHifms -3 e teeddaythy, @ 06vhich is S and 1-2 are N,
oGBS RY | B Y g oL R R i s o
offtrmamatly ewhstituEdd badze| nywido-and pfiidazidd gndl-ropeodb) non aromatic and Y2 has
I ) ‘ e Lizi B0} s 5
3.k a%orﬁs,gtllél%&?lglﬁg%/ %ﬁ‘?]o_ﬁf P%e%iah&% Wﬁ%@?ﬁ,%; BPNRIB pokded to X

I pery [ %I ro .
WBprﬁﬁl dp efher thap hydnoge. s icHbor-NAEO bonded via N to X3, 0r 0, S, CHp

oN{H{tbnbiéRio3x B hydr o] o .

1, 4] oxat hiino[ 2, 3-c] pyridin-7-yl met hyl)am no]- 1-

pi peridinyl} methyl)-9-fluoro- 1-hydroxy-
9.1, 2- di doyghoond kbopyding tocarfyhf2]airhs il ftd Guwiheedin R4s srected from:

t 1 bz ({4 J | 1, 4] di oxi no[ 2, 3-
3']%838;%’46 ?ﬁ?@m?%& ﬁ§§ﬁairh5ﬁ%]§1°9%5¥%f-%‘[éri di ]nyl } [
3o 1dyd-Jlihgdifor Uiy ridal 3k bl bithiazing-gi hy dr o- 4H pyrrol o
b fyab IR RISy ARSiERSRL  Omer B2
1?3'{4_ [éé -Di hydro['1°, 4] oxat hi'j no[ 2, 3- ¢] pyri dazi n- 3-yl
6 Festibydry e lprepthimal péralridprm-3rgk hyl ) - 9- £ 1 uor o-
6,3Z=(_11Mﬁi’r6my4']o>§lath'ﬁi‘rrdi[D,Slfill]zmﬁital_zilﬂyl-yp| Io [3, 2,
-1.11 qui .n-.4-gne -Enant i r ;

21]333(1%;2@?'([g?ifilﬁlm[ggé‘f]wﬁ%}ﬁﬁ?ﬁ“ﬁo[ 3, 2-c] pyri dazi n- 3-yl

[ In®tokathiodoid Aedlpyrpdipéryldi nyl }
10. A compound selected from:
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met hyl )-9-fluoro-1, 2-di hydro-4
H pyrrol o[ 3, 2,1 -2z/]qui nolin-4-one Enantioner El;
WO 20481506, 7- Di hydro-5 PCT/US2006/060023
H pyrano[ 2, 3-c] pyri dazi n- 3-yl nmet hyl ) am no] - | pi peri di ny
|} methyl)-9-fluoro-1,2-di hydro-4
| -z/]quinolin-4-one Enantioner El;

lg{ﬁf(rg;%?l@?h[yirq[é,61;119);130[2{3[ ((]Ipyrldln -7-ylmethyl)amino]-1 plperldlnyl}rnethyl)-
9 .’ﬂuB}cBX,at-dlhyZdrO{m AyredlppBi 1, thijiiquinglinvdohy,| Braniioadnig?;hy| }

(Q}Gf Dﬁiyuﬁﬂ[w &18%5[2 ﬁ&]pyﬁdl% Ay tth PYT-pPeAdiny 1} methyl)-
[ EYIE%IP @% Slgyaoly-grogedypgpgorer E1:
ﬁ%ﬁ[@ Q ohl] Hdroxine[ 33 c)}p})rm ﬁyyﬁljnethyl)ammo] 3-hydroxy-1-
pl@mmhm}'k}atettwll)w ﬂilo]:wl R alilvydirordF- pm‘tdiq[l3}2 1-9]qfuinmdmed-one
Dias%-r@ﬂnlwqro 4H pyrrol of 3, 2 1- i j]quinolin-4-one;

1% é- ihgarb 34] lmeth l)amino]-3-hydroxy-1-
psvésl §}e} iﬁ?g f ml;ydrq 45&? r@ﬁﬁ,zniyf%éwz}

Dla:BtGZeQndedro 4H pyrrol o[3,2,1ij] quinolin-4-one;
99‘-1LEirb|QL(({(3la,4$)[-1 Bﬁiroﬁy 4([([{1 [X]@xdﬁhﬁ@}o@S 4- c]pyrldln 6-ylmethyl)amino]-1-

p1 1&*1 i }Q}oll)
hm el ’@yf‘z{l & %@ﬂﬂfwdﬁ il/”eyr%%?% g

(l];h@zqgr y]dm@'[hy ]armno} 1-piperidinyl)methyl]-1,2-dihydro- gH pyrrolo[3 2,1-
yhuﬁiﬁmmcom[ 2, 3-c] pyridin-7-yl net hyl ) am no] net hyl } -
I-QWZSRQLSR qd[r(‘)' @Iﬁﬁ&&%l j7&3 1&6}@ Qrﬂ[l 4]oxazin-7- ylrnethyl)armno] 3- hydroxy-

5‘9 A L AR LA
{ AR 8 Al 6;}“1‘&1{“8 ;ﬂ“ﬁet
11{%3)’%1{:8)14({1 ydaro 1169[r s oF IPHTIAAH yl{lp@qt IgPanyino]-3-hydroxy-1
pfpﬂ@mﬁi}h}eﬁwﬂ))-%ﬂupw 1. @tdohy[dBo-2/7-yrrdlp[Gil, hglqumatinehrenc;
9lPiddré-1CH BRU4SB-BF Rod/- @X{ 730x6= b By dic@aiy drb-R W hfhk3idin-2-

et i]grﬁgﬁ‘@l}nl ?1 eM{l# g i]a]]n} 4 tl’l‘l\é trolo[3,2,1-ij]quinolin-4-one;

%J}f iy Hwérol{h PFBP [%c]zyrl aZH} 3dmethgimingl-dne.
pllpel@{hBYK}{I{e(hWJWODWB-’lﬂklwd@o-éiﬂdp)ﬁsﬂi@[és?zl - pymalohed- QnQEnantiorner
El{ !, 4] oxazi n-6- yl) et hyI ] am no} net hyl ) -

114, bl 6{{}{ b §1111 ylrneth )armn ]-1

pég%ﬁ%; Ci?;gg r04 (Llry b0 {4 Jlg[g Zn Ey qunigohn £ -one Enantiomer
ER{ 3- Oxo- 3, 4- di hydr o- 2H pyri do[3 2-b][I,

94]hidib<’:12[l(4l- {f3ydxpred-aityldes Hayridpj 3B hi [(11J4I]t)é<la)zin 6-yl)methyl]amino}-1-
1&‘1¥#%m'eth rch f‘ﬂQfP/@roAf 4 H- rrol 3,2,1-ij]quinolin-4-one Enantiomer E1;

1 :E {AF ¥(2 %Lfé Q c]pyrl n9 y%’nethyl)arnmo] I-piperidinyl } methyl)-
4-pxailed- é ﬁ@[ %@yap 3-2driplavinglipePtppropatilednantiomer E1;
11{pl @ Dihiydyd[ } Apdidwihg[2,3-c]pyridin-7-ylmethyl)amino]-1-piperidinyl} methyl)-
9Jﬂu%rdj|1 gfo‘% A By HR)- @fc] yerolo] 3.2]1941q0RloliR-44o R @iantiomer E2;

1 4@@ A bl J);?a Mgﬂg %H 2 yﬂhﬁyf bR A kAT ety
9&1Uﬁ ydmx 6} fh?? 1Pygo|ddrioi janingligreoncy . [ ( 4-

(4 Kzaandrydrdmimamlmom hyliyodiH-pimétag)@nizepfperidin-1-

yII} neflyDX@HiuBrod t Wiy drsRY-NYI-HihgdioM¥ pyrrolo[3,2,1-if]quinolin-4-one
Enantiomer E1;
9-Fluoro-1-hydroxy-1-[(4-{[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-6-
yl)methyl]amino}-1-piperidinyl)methyl]-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-1,2-dihydro-4 H-pyrrolo[ 3,2,1-if]quinolin-4-one Enantiomer
El;
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1- plperldlnyl)nethyl] 1, 2-

1-z/] qui noli n-4-one; ({4
\Nwﬂmwm&nﬁtz,s-c]pyridl -6-y

} et hyl ) -

|, 2-di hydro-4H-pyrrol o[ 3, 2,1 -2z/] qui nol i n-4-one;

D hydro[l, 4 d|0X|no 2,3-¢c ridin-7-yl met

116{/{ i rﬁ{ {aélydm[ Oﬁlp%[rzr%}?]ipmlwf) ﬂémp.tngmmoﬂ Iluorg
plbaﬁdldy])mﬂ@-lﬂmyfd Dhefidx-1,2kdihfyflped Aplyiratof3,diiej]quinolin-4-one;
11({4 E(é ! &ﬁy&mqmmﬁ@cﬁ B 444 1PX@foRbiRaL m%t )@Mﬁﬂoqew n-3-yl
pli)erh %/]1 @m;}]thyﬂ %ﬂgxl e{ bd(fl 4?}r3 ! I'H{I yﬁjqulnohn 4-ong;

({44 ReuP o] 4l HEﬁQﬂi (9 11E§*y1f9¢thY%PIBO] 1-
pibekifliBy 1} frie(l34 p*-fuBro- RQdilﬂfb&ddmﬁfEﬁwoBdbl -g]@Hi]lin-4-one;

14 @4 fbt3bs fb'[§4]dﬂ)%l Ry bip Htiﬁl o ﬁb ?Za'rmno ]-1-
pL JZX 'h&ﬁH éJﬂlﬁEEo ﬂai/z rgi'({l ( %ﬁl{l -] FHXfo[? bq[zj?]qal’noﬁn 4-one

di hydro-4H pyrrolo[ 3 , 2,
[(3,4-D hydro-2
| met hyl ) ami no] - | - pi PE&¥/Usi0n§/060023

4 one,;
HPS Tho[ 2, 3- ¢] pyri dazi n- 3. ylnethyl)an1no
116H}é(ﬂt3dqilhy<ﬂr}3hie‘fr]ld}dx)n042 3xtdpyridind r)Hm‘rhyl)Ammo] 1 plperldlnyl}rnethyl)-
9Jﬂu|@yd 1 Ql dihyidrd-4lFt- pjrﬂdwprml-lzjl}@nﬂolﬁﬂn-bﬁal trile

tj PR diazol- 4 LS4 Qioﬁ'n_;é ki inyl}me yl) 9 fluoro-1-
hmf X#}l}ﬁ?‘%k ﬁYL gt 3?%% qun SR

{/(r2r3o<ﬂ1b§'®0f21 11]d20/><}rq1ﬁ2 AolpyialinT csém@thm)ﬁmmo(%rl -piperidinyljmethyl)-
4{0Eﬁarﬂ dibRrero- LEQ)pyrrﬂ)Io([BQS}y]h(lﬂaoh{lﬁf 03ayboditdlcirayidomEd E2;
1+(f4-f @XDHBIB?O[§4 1@%[16 '3nc yMbiReL Me]tl%’ﬁaﬂﬁl}lo] llplperldlnyl}rnethyl)-
9 Ei ger | llgle;% g l&%lrrh?olg 8ﬁ1 zfjjjqquo n- 440ne Enantiomer E1;

9-|F_h{qrgf HK%—{ﬁSmXﬁ 43 5tetrahydr0 -7-indolizinyl)methyl]amino}-1-
pifepyinghopty3-1c3-diyiddad Hrpy8oyd[82t IRy ]quamiinet-edepi per i di ny
1c}4- [@t}hMih%/d P A Rsatdm@ [ 2L pRridin-7- ylrnethyl)armno]E -
p]@FHéﬁHfﬁlﬂ% %i? klﬁ’)ﬁi ﬁ{gﬁ'@kg riez gﬂlg&{gb&? ipblrblos, EN3RGLABRA-4-one

2 3-c] pyri dazi n- 3- ylneth |') am no] - | pi peridiny
1-I(I4 f(étﬂﬁ?ih)ydg}[ﬂ Hl[b@mao[ﬂ,}abhtvndmﬂ ylrnethyl)armno] 1-
pl%eﬁdldybﬁﬁfl@iﬁ@iﬂﬂﬁfd Nh?ﬂr%x%l ﬂ-dﬂhblﬂil%mmwrﬁl'o‘ﬂﬁ 2N€jj]quinolin-4-one

hk?@ﬁr 9- Fluogo .
[ O- Zi. n

i ;e aﬁmd&o[ij ggf( RGP o o B raiol et ny! )
pipgrigingt} mgehyd-% pwlvblyds{osyzl 2- dﬂlb’}i - mitplel 42 dridquinolin-4-one
Eﬁﬁﬁifine@mr LE% a1&5&1{4 [{(%IZ 3-di Eydglg[}”n% o
14 '70}’511{}9 1. 31 6hMYinb B Nz 16y HABR AW Ry Dhino]-1-
pL%elgc_i IFhéX)J}-L ly% éi[ll%y gj 5—10 p}yrroéio[%)ﬁol if]quinolin-4-one Enantiomer

Ei;z/]qumollne 9- carbonltrlle Enanti oner El;

1444 @;T-Dhydradb Hypgroio[2,3-c Ipyridazin-3-ylmethyl)amino]-1-

p%eﬂ&hﬂ&l}ﬁeﬂﬂz[l)@ %lu@ﬂool/ Qldiilh%g A pRENB)A MRlinolin-4-one Enantiomer
pi peri di nyl } met

9-Fluoro-1-[((3R)-3-{[([1 3]0xath1010[5 LA-c]pyridin-6-ylmethyl)aminomethyl}-1-
pyrrolidinyl)methyl]-1,2-dihydro-4 H-pyrrolo[3,2,1-ij]quinolin-4-one;
1-{[(3R)-3-({[(7-Chloro-3-0x0-3,4-dihydro-2 H-pyrido[3,2-b][ 1,4]oxazin-6-
yl)methyl]amino } methyl)-1-pyrrolidinylJmethyl} -9-fluoro-1,2-dihydro-4 H-pyrrolo[3,2,1-
if]quinolin-4-one;

9-Fluoro-1-{[(3R)-3-({[(3-0x0-3,4-dihydro-2 H-pyrido[3,2-b][ 1,4 ]thiazin-6-
yl)methyl]amino } methyl)-1-pyrrolidinyljmethyl}-1,2-dihydro-4 H-pyrrolo[3,2,1-
if]quinolin-4-one;
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1- hydr oxy- 4-oxo- 1, 2-di hydro-4H pyrrolo[3 , 2,
1-z/] quinoline-9-carbonitrile Enantioner E2;

WO 240 48¥5p7 7- Chl or o- 3- oxo- 3, 4-di hydro-2 PCT/US2006/060023
H pyrido[ 3, 2-b][I, 4] oxazi n-6-yl ) nmet hyl ] am no} -
1-piper|d|nyl)nethyl] 9- fluoro
1, 2-di hydr o- 4F+:¥rrolo i j]quinolin-4-one

9EheseiloHEIR)A- H[F -0x0-3,4- dlhy({ro 2H pyrido[3,2-b][1,4]oxazin-6-

yhméth4t]pro3midihyy)dt-pftrolddinly 1gnethpl} 21, B-ddlydyo-# dipyrioiof Bj2ett-h
rgmlnp])né pi peri di nyl } met hyl) -
?%&HE%QE% p}halrg}e?[ % J}Xxmgp%ﬁ%%l(rh%l ’/O;I%ne%hyl)arﬁlllg] i -
pYqu{dAm[IIﬂzethylb9r@wwlt2 dihydext ey ool by Wl]ﬂlélli[lﬁhl?“gﬂnﬁet h
9-3FI11)QIm 1A03~{[({ I8 Joenthdiloly lﬁt}—a?ﬂpylhdah%—ylmethyl)amlno]rnethyl} -1-
({mﬁﬁﬁ)ﬁl&w} 1I2, dih§lé oy Abtopyz nq}% glidoRa-U=dnke] qui nol i n

Ch ? rJd oq{a%n 6-
gyﬁﬁlﬁ)ﬁh{&l FT?Y@OIG%IE‘V? B‘X’]Q)%é ugpo%glgig}ygr%%H pyrrolo[3,2,1-

lumolined-ofie3, 2, I z/ ] qui nol i n-4-one, Enantioner 1,
IQ{{H{{(V Ohlord-B4nio{],4-dit3id-2 A= ;{yhmd[mymmma)zm% 7-di hydr

U%&?J%‘iﬂﬁ% T G

AN dst er eorer DI
[ { 43 -0r; 64-Oilhygen-sH unysido 32-6 ][ pytth tainr ¢ry Bmpthyllemin o} ahi
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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 E1;
1-({4-[(5,6-dihydrofuro[2,3-c]pyridazin-3-ylmethyl)amino]-1-piperidinyl } methyl)-9-
fluoro-1-hydroxy-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-4-one Enantiomer E1; and
(1R/S)-1-[(4-{[(75)-6,7-dihydro[ 1,4]dioxino[2,3-c]pyridazin-7-ylmethyl]amino }-1-
piperidinyl)methyl]-9-fluoro-1,2-dihydro-4 H-pyrrolo[3,2,1-if]quinolin-4-ong;
or a pharmaceutically acceptable salt and/or solvate thereof.

11. A compound selected from:
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 4-methylbenzene sulphonate salt;
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;
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 I; and
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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 trihydrate.

12. A method of treatment of bacterial infections in mammals, particularly in man,
which method comprises the administration to a mammal in need of such treatment an

effective amount of a compound according to claim 1.

13. The use of a compound according to claim 1 in the manufacture of a medicament

for use in the treatment of bacterial infections in mammals.

14. A pharmaceutical composition comprising a compound according to claim 1 and

a pharmaceutically acceptable carrier.

15. A compound of formula (IIB):

(11B)
in which R20 is hydrogen.

16. A compound according to claim 15 selected from:
1-[(4-Amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-4-
one enantiomer E1;
1-[(4-Amino-1-piperidinyl)methyl]-9-fluoro-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-4-
one enantiomer E2;

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

1-{[(3R)-3-(Aminomethyl)-1-pyrrolidinyl Jmethyl }-9-fluoro-1,2-dihydro-4 H-
pyrrolo[3,2,1-ij]quinolin-4-one;
1-[(4-Amino-1-piperidinyl)methyl]-1,2-dihydro-4H-pyrrolo[ 3,2,1-ij]quinolin-4-one;
1-[(4-Amino-1-piperidinyl)methyl]-4-oxo-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinoline-9-
carbonitrile; and
1-[(4-Amino-1-piperidinyl)methyl]-9-(methyloxy)-1,2-dihydro-4H-pyrrolo[3,2,1-
1j]quinolin-4-one.
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17. 6,7-Dihydro[1,4]dioxino[2,3-c]pyridazine-3-carbaldehyde.
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