2 7 FEB 2006 AM NOP! PEKI D; FV 21- (I NG -1 NES AND THEI R , q2#JSCSt Fk, ¢
ANAt-OGUEs W -rl-f P(WI flcTERI AL ACTIVITY This invention relates to novel
conpounds, conpositions containing themand their use as’ antibacterials. S
W99/ 37635, W00121948, WO00121952, WO01125227, V@OO/432§3 BVE@ﬁ178748,
W001/ 07432 and W01/ 07433 di scl ose pi peridi ne and pi per iﬁg ivatives
havi ng anti bacterial activity. W9717957 di scl oses pi peridyl conpounds which
are haenoregul atory and stinmul ate haenat opoesis. JP07179407 di scl oses

pi peridyl conpounds which are-useful for 10 preventing thronbotic diseases,
i nhibiting tumour netastasis and accel erati ng wound healing. W have now
found a novel group of am nopi peridi nes which have antibacterial activity.

oL e IS SRR ot (B apicsrpbe gy

(1) wherein: ORR—T 410122 3y744 and Z5 is N, one is CRI a and the
remai nder arvt\é &ﬁogﬁéﬁg oﬁ} Z?DZ' 22\; Z3, Z4 and Z5 is CR a and the

remai nder are CH, Rl and Rl a are independently hydrogen; hydroxy;
(C1_6) al koxy optionally substituted by 25 (Cl-6)al koxy, am no, piperidyl,
guani di no or ami dTR®indention frelxkd 6 hoves carppouadipddmpobitiGnsashtainitig’iehbyndne or two
(C1-6)alkylwhgﬁ%ngL“$&§}g%alkylsulphonyl groups, CON1-12, hydroxy, (C
1.6)al kyl thio, e?eroc¥pi% thio, heteroc clzloxg, aryl thio, aryl oxy,
acyl thi 0,5 acyl oxWOSP/AES NGPUINE HOMGHSFD WO 25227 SYRORBRIISubSt | t ut ed( C
I ]2 Ftl kyl';  habogresras (Wob1/08) 32 dsy WOd1©748) clﬁi;dﬁéle biggrﬁuina fddeiwzs(aget ?yl ;
trifluoromethoxy. nitro:; ; ; acyl oxy; acyl t hi o; _
)alkylsulphonyrgwﬁgﬁy% §W§§P§ﬁFS§§§'de; aryIsuLphon&#; aryi sul phoxi de or an
am no, pipcridyl, W9Ah{97 discleses aipeddyheprgpogigs Wik asmbaempragulaigpsandt ut ed by one
or two (Cl.sGmalaleyaemaspdesiQIP{TIA) alisklphes plppRdn ydmesuadghicipdre useful for
10 preventing thrombotic diseases, inhibiting tumour metastasis and accelerating wound
healing.
We have now found a novel group of aminopiperidines which have antibacterial
activity.
This invention provides a compound of formula (I) or a pharmaceutically
15 acceptable salt and/or N-oxide:

AB(CH,), — N@f(wnz)m
2
¥ 1 3

R\(/Z I X R

Y

wherein:

20
one of Z1, 22, 73, 7% and Z5 is N, one is CR12 and the remainder are CH , or one of Z1,
72,73, 24 and Z5 is CR12 and the remainder are CH;

R and R12 are independently hydrogen; hydroxy; (Cj.g)alkoxy optionally substituted by

25 (Cy.g)alkoxy, amino, piperidyl, guanidino or amidino any of which is optionally N-
substituted by one or two (C1.g)alkyl, acyl or (Cy_glalkylsulphony! groups, CONH3,
hydroxy, (C]_g)alkylthio, heterocyclylthio, heterocyclyloxy, arylthio, aryloxy, acylthio,
acyloxy or (Cy.g)alkylsulphonyloxy; (Cj_g)alkoxy-substituted(C _g)alky!; halogen; (C).
g)alkyl; (Cy_g)alkylthio; trifluoromethyl; trifluoromethoxy; nitro; azido; acyl; acyloxy;

30 acylthio; (Cq.¢)alkylsulphonyl; (C1.g)alkylsulphoxide; arylsulphonyl; arylsulphoxide or
an amino, piperidyl, guanidino or amidino group optionally N-substituted by one or two
(C1.g)alkyt, acyl or (Cj.g)alkylsulphonyi groups; or
when 25 is CR18, R12 may instead be cyano, hydroxymethyl or carboxy;



when Z5 is CR 18, Ria may instead be cyano, hydroxynethyl or carboxy; 2 7
FES 2006 WD 112/ 08224 provided that when ZI, Z2, Z3, Z4 and Z5 are CR a or

CH, then RI is not hydrogen; R2 is hydrogen, or (C 1-4)altzl @ 0
(C2-4)al kenyl optionally substituted with | to 3 groups Ee e@?rom 5
am no optionally substituted by one or two (Cl-4)Ayl groups; carboxy, (d _
. 4) al koxyc#BH§H+ (Cl - 4) al kyl carbonyl ; (C24)al kenyl oxycar bonyl ; (C2-

4) at kenyl car bonyl ; am nocar bonyl wherein the am no group is optionally
substituted by hydroxy, (C]-4)alkyl, hydroxy(C1l.)al kyl,

am nocar bepyldefihatahényzl, 783 27 ah&k 294 Cr16 GLCA) @bk ¥ Hﬁg}a
trifl uoro?r@éL ﬁhal phonyl’,” (C2-4)al %e#)?l sRuI g%%nyl CFSLHOS eﬁ’oxycar bonyl ,
(Cl-4)al kyl carbonyl, (C2.4)al kenyl oxycar bonyl or (CZ 4) al kenyl car bonyl ;

cyano; teRﬁas‘clﬁz,ldsdgﬁn,Zaqu 2l 6 (Cei fhalkengidptiondy bybsttubatvitik ©3 dyupgsl O 3-

hydr oxy- 3- SV& dﬁﬂnﬁ]ene 192 di onecg-yl 2, 4-thi azol i di nedi one- S%IFB

tctrazol - 5° 7 ocarbonyl; 1,2,4-tri azol 5-yl optionally substituted by

R O 55ox@mll,ompﬂ0midadliltaﬂ@1t8d b309¢ or tWaI(Gg.q)aiky(gmups) edrboxiyt (010; trifl uoronethyl;

hydr oxy o u ( 4)a|keny|

(d-4)al k ca?dlg'{é)ﬁrfl)§/l b h:i:al K nﬂl @Zﬁkm L enyI ar bonyI
(C2-4)al ké cRAPARRY i) %’fF %1!15%59991809 11y pighs Ibé’ul phonyl or
(Cl.4)am m%viwtwmammmwhmm raﬁmgmbtﬂ:yl(elgmm | Jalkeyhst i tut ed by

Cl 4) al k h 2-, 3-

i posit 1 ol Ch kBB Slory R e Ko R BRI IG D, |00 nor e
t he arino 4yﬂlwrpaﬁsmniptc1o4ia1kv1yarbgnybs(€g:4w@uylwﬁ§vm&ﬁy(cz( Cl - 6) aI kyI
hydroxy(Cly JSéa’-iJonyﬁ

Loy 4l E?s%ﬁﬁwoﬁui%é'lé;é e %a#ﬁ?o%%@zc%%mé# 5 yLZ‘#LﬁﬂiPyLr (@
6) al keny| yanieybomidl , hitiaanks wophunamyeubsammdtbywpeﬁomuszoxﬁamdw)
(el azoly ARG CAPIER MRS S et R, 0
3- hydrléxy4§¥“@§s(£¢% atpoxyl, (C I-Mwb&ﬁﬂb (G- ned| one-5-yl ;
RO or 5i’m"‘bﬂmmﬁ%?’*ka‘w’w“*bf‘ly‘*’ml%‘?@%‘l R optional Ly
Subst { tut ARTRIRHGESE BE 1 pprtheR et AR Pt SRR or 0 1 6 2
groups R12ubstititaddydCnudalkyd of @otsekénybm hal ogen; (Cl-6)al kyl t hi o;
trifluoronethyl; (d-6)al koxycarbonyl; (d -
20 R3 is hydrogen; or '
R3 is in the 2-, 3- or 4-position and is:
carboxy; (C1.g)alkoxycarbonyl; aminocarbonyl wherein the amino group is optionally
substituted by hydroxy, (Cy.g)alkyl, hydroxy(Cy_glalkyl, aminocarbomyl(C1.g)alky), (Cs.
galkenyl, (Cy_g)alkylsulphonyl, triflucromethylsulphonyl, (Co-g)alkenylsulphonyl, (C;.
25  galkoxycarbonyl, (Cy.gjalkylcarbonyl, (Co_g)alkenyloxycarbonyl or (Co.
g)alkenylcarbonyl and optionally further substituted by (C1.g)alkyl, kydroxy(Cj_g)alkyl,
aminocarbonyl(C .g)alkyl or (Cy.g)alkenyl; cyano; tetrazolyl; 2-0x0-oxazolidinyl
optionally substituted by R10; 3-hydroxy-3-cyciobutene-1,2-dione-4-yl; 2,4-
thiazolidinedione-5-yl; tetrazol-5-ylaminocarbonyl; 1,2,4-triazol-5-yl optionally
30 substituted by R10; or 5.0x0-1,2,4-0xadiazol-3-yl; or
(C1-4)alky! or ethenyl optionally substituted with any of the substituents listed above for
R3 and/or 0 to 2 groups R12 independently selected from:
halogen; (Cy.g)alkylthio; triflucromethyl; (Cy.g)alkoxycarbonyl; (Cy.
g)alkylcarbonyl; (C5.g)alkenyloxycarbonyl; (Cy_g)alkenylcarbonyl; hydroxy optionally
35  substituted by (Cj.g)alkyl, (Co.g)alkenyl, (Cq_g)alkoxycarbonyl, (C1-g)alkylcarbonyl,
(Cy.g)alkenyloxycarbonyl, (Cg-ﬁ)aikenyica.rbonyl or aminocarbonyl wherein the amino
. group is optionally substituted by (C1.g)alkyl, (Ca-galkenyl, (Cy.g)alkylcarbonyl or (C3.

2.



6) al kyl carbonyl; (C2,.6)al kcnyl oxycarbonyl; (C2-6)al kenyl carbonyl; hydroxy
optionally 35 substituted by (C]-6)al kyl, (C2-6)al kenyl,
(Cl -6)al koxycarbonyl, (Cl-6)al kyl carbonyl, (C2-6)al kenyl oxycar bonyl
. (C2-6) al kenyl carbonyl or am nocarbonyl wherein the amino group is
optionally substituted by (Cl1_6)al kyl, (C2-6)alkenyl, (Clz-p)ﬁngh rbonyl or
(c2 -2 2 }1 IﬁgﬁugOOG Wo 112108224 6) al kenyl carbonyl; am no optional ly nono-
. or di substPi'dred by (Cl-6)al koxycarbonyl, (Cl-6)alkyl carbonyl,
(C2-6) al kenyl oxyear bonyl, (C2.6)al kenyl carbonyl, (C1-6)al kyl,
(C2_6)al kenyi, (C1-6)al kyl sul phonyl, (C2-6)al kenyl sul phonyl or am nocar bonyl
\(Ahctzar gi) nI kgmrmengt atinoioptianally moad-loy disutiasitutdd by §Q | Ryatkoxiehaniky | I f)r
-6)a M pocarhon rein,the n ou l,ona

Subst ) ¢ ut ey PR E R et R b (LR PR e B bk 6) o kcy1
(C2- 6) al k&rpypalkengl (§ alghedinsiphbuyhy(Co_g)adkenglsulphoplyerrabummghrbonyl wherein

C2-6)al k ¥{1)19f6 ;ﬁﬁ‘g" p&?}ﬁ further
gubst |) t ut glg y ygf%{fqg%"ﬁgl?y&E%lé‘rﬁ%@j@yéé?g?%@' m no@’ar oéia*ﬂi .6)al kyl or
(C2- 6) &I k&hASTFIn thp,agung group Bcatienally sHbskied by (CoR2Byh brdsexy(S yl: or
(Cl1. 6) am nambtapdvanyC Waaeki(0) khtkenyl) @@ggﬂk@iﬁa@odys, (Opkapiidalyonpubst i tut ed by
Cl-6)al k r -6 kenyl ~ ot .when ks Jin.th - posSitlo hydr ox
(102 o Lo 0 S ard bl b O
di subst i t (Eegalig kydsoxy(Cr-glalkyb eminviatbonyliGy shatkyhor (€ohgslkenykmko;dfg. car boxy

oSt : . a
i:iogkgl gl n9)r"‘2‘2§'§§?‘i‘@§i“§?‘@5 I:\)ZlI i OEQQ%ES‘%.)U %&%ﬁ%{%kﬂm; sgi ec? egmf rgm CO,
S02 aﬂa cepup i rignally substigisdiby 1-@%&4@@5@@%%&}%% s Wbedyclic or

het er ocycbbsitioni Ingrexysbealipubstitutell bs ddstribed abover) | ~~~ \Y' ~ Y (A

contai nin e 3he.§;§mﬁ . d i i ymi-g ' (a) is
aromatic a%ﬁlct)ltﬁn g&%ﬁ%t isc%ll |%®%gﬁ&§)§i§r a'gﬁloa?%nar ormat| %‘q?éi’n#i%%or CR14 when
part of acabrxyspwaRingsubstifgnt thege may tagethtyrHoan a gyclisestynor am@edinkai4 when part
of an ar op@pdcGvddy; non-aromatic ring or may in addition be CR14R15 when part

of ancigl alilgrirsaat glrgupr-l[ﬁﬁS where
U is selected from CO, SO and CHy and
R is an optionally substituted bicyclic carbocyclic or heterocyclic ring system (A):

N A
(@] /.X\ i
Y
containing up to four heteroatoms in each ring in which
20 ring (a) is aromatic or non aromatic;

X1 is C when part of an aromatic ring or CR14 when part of 2 non aromatic ring;

X2 is N, NR13, 0, 8(0)y, CO or CR14 when part of an aromatic or non-aromatic
ring or may in addition be CRI4R15 when part of a non aromatic ring;

X4is N, NR13, 0, S(0)y, CO or CR14;

25 X3 and X5 are independently N or C;

Y1isa1to 3 atom linker group each atom of which is independently selected
from N, NR13, 0, §(0)y, CO and CR14 when part of an aromatic or non-aromatic ring or
may additionally be CR14R13 when part of a non aromatic ring,

YZis a2 or 3 atom linker group completing an aromatic ring, each atom of Y2

30  being independently selected from N, NR13, 0, S{O), CO and CRr14,

each of R14 and R15 is independently selected from: H; (Cy.g)alkylthio; halo;
carboxy(C1.4)alky); halo(Cj_g)alkexy; halo(Cj.g)alkyl; (C1-4)alkyl; (Co.g)alkenyl; (Cy.
g)alkoxycarbonyl; formyl; (Cq.4)alkylcarbonyl; (Co.4)alkenyloxycarbonyl; (Ca-
g)alkenylcarbonyl; (Cj.g)alkylcarbonyloxy; (C.4)alkoxycarbonyl(Cy.4)alkyl; hydroxy;

» 35  hydroxy(Cy.4)alkyl; mercapto(Cy.4)alkyl; (C1.4)alkoxy; nitro; cyano; carboxy; amino or

.3



X4 is N, NR13, 0, S(Ox, COor CR14; 25 X3 and X5 are independently N or C
YlLis al to 3 atomlinker group each atomof which is independently
selected fromN, NR13, 0, S(Ox, CO and CR14 when part of an aronatic
“ornon-aromatic ring or may additionally be CR14R15 when r f non
caromatic ring, Y2 is a 2 or 3 atom|linker group conpleti ngf#@ﬁgﬁ’ﬁat. Cc ring,
each atomof Y2 30 being independently selected fromN, NR13, 0, S(Ox, CO
and CR14; each of R14 and R15 is independently selected from H;

(Cl.4)al kylthio; halo; carboxy(Cl,4)alkyl; hal o(C14)al koxy;

bal o(Cl -4)al kyl; (Cl-4)alkyl; (C2-4)alkenyl; (d, 4)al koxycarbonyl; fornyl;
(C -4)al kyl carbonyl ; (C2-4)al kenyl oxycar bonyt; (C2- 4)al kenyl carbonyl; (C
14) al kyl car bonyl oxy; (C 1.4)al koxycarbonyl (d -4)al kyl; hydroxy; 35

hydr oxy( Cl- 4) al kyl ; nercapt o(Cl. 4)al ky]; (Cl-4)al koxy; nitro; cyano; carboxy
amno or -3 2 7 FEB.2005 am nocarbonyl optionally substituted as for

cor r espondi Hﬂ,‘“%‘ijﬁ’gﬂ’lt"ﬁté?ﬂ“gy f’ql?ﬂ@??fsc%r_co &5”81“%9& Ftﬂ}’ﬁ?f'ﬁ/’f’,&%; (C1.

( C2_4) al kenylkekyibyitonylt (Coog)alienyisnipberdyphvomyinosupomil whedem theaminogroapps i s
optional 'y smpRdly@ondl orlBstsditiidl 86 (®Y hlleyb: rayt%;g@ I [ aryl;
aryl(C 1 )ﬁ}/‘]{; Y lﬁé{y' cd 4) al koxypglra[ ‘}o) %4 g‘%\%lk)éb{(gn}%a ]i 0g tﬁ‘éjr%ﬂ(%pr esent
ox0; each 4P pendently H, trifluoronethyl; (Cl_4)alkyl optionally
substituted by R}Harad®!d ra)togeBentepmagntoxoC | . 6) al kyl thi o, hal o or
trifluoromethyl; effR1} & ik@p¥hddent®y I tiflu@bidth A)hél i iDRRY!
het er oaryl car bgn I ;C(C) é{lﬁl éoxtgg% {‘)o%h); {}(lqt* Qei]%%sgtﬁr%%%{%%nyﬁ%f ornyl; (C
1. 6)al kyl sul’dl rﬁ’g’f’;( o 2 e o e {} 1o, fialet sl yorpan et {62 adnlkgngl Ayl s
o;)t: (lznal : y sYii€1islaikyh dryioparboail; | hb)mjndwymvlb@y‘#)alkémamw&ﬂ;KSZhcar bong/ | I k( CZI_
4) al keny! oxyaafbesml; fdefdr €0 AhkRAl Ofakmi bofy1 _4)al keny
and op;@onﬁlﬁ{c fur %%éngéﬁgjsﬁ)tk% gdi‘ﬁg}% Cﬁ%’)‘%ﬁyl ?Pfi%zﬁ%@l%enyl ; ni sOor
|: 15 edth ¥OYPds PRSRHRITY “ﬁ}hﬁ 1-4fkosycarbonyl Q1 3malkdeashondzifz and B is NR
11, O S02 prikaBreRGatuyiliareikenylcabotyl, ¢F-RBlky R (CRY)aliredylRR8di s i ndependent |y

sel ect ed fr&ambnaly dir@eeRbstitsted byaral ' |)AkknS) al Kyl thio; hal o;
Crifluoronerhgls mres (Cl_6)’§| E;‘F 0 s ké'gw . (CL_ &al koxycar bonyl :

(C1_6) al kyl carbonyl ; (C2.6)al kenyl oxycarbonyl; (C2_ 6)al kenyl carbonyl ;
hydroxy, ariimBool; ami nocarbonyl optionally substituted as for correspondi ng
substituents in R3; (C 1.6)alkyl sul phonyl; (C2_6)al kenyl sul phonyl ; or

each x is independently 0, 1 or 2

AisNR!!, O or CR6R? and B is NR!1, 0, SO9 or CR8RY and wherein:

each of RS, R7, R8 and R? is independently selected from: hydrogen; (Cy.g)alkoxy; (C.
20 glalkylthio; halo; trifluoromethyl; azido; (C1.g)alkyl; (Ca.g)alkenyl; (Cy.

¢Jalkoxycarbonyl; (Cj.g)alkylcarbonyl; (Co.g)alkenyloxycarbonyl; (C).

&Jalkenylcarbonyl; hydroxy, amino or aminocarbonyl optionally substituted as for

corresponding substituents in R3; (C)_g)alkylsulphonyl; (C2.g)alkenylsulphonyl; or

aminosulphonyl wherein the amino group is optionally substituted by (C) _g)alky! or (C3.
25 g)alkenyl;

or when n=1 R6 and R® together represent a bond and R7 and R are as above defined;

or RS and R7 or R8 and R® together represent 0xo;

provided that:
30 whenAisNRII Bis not NR11 or O;

when A is CO, B is not CO, O or SO7;

when nis 0 and A is NR11, CR8RY can only be CO;

when A is CR6R7 and B is SOp, nis 0;

when n is 0, B is not NR1! or O or R8 and R9 are not optionally substituted hydroxy or
35  amino,

when A is O, B is not NR!1, 0, 07 or CO and n=1; and

when A-B is CR7=CR?, nis 1



am nosul phonyl wherein the am no group is optionally substituted by

(C1"6)al kyl or (C2. 25 &alkenyl; or when n=1 R6 and R8 together represent a

bond and R7 and R9 are as above defined; or R6 and R7 or R8 and R9 together

represent oxo; provided that: 30 when AisNR11l,B is not NE%F@' 3 when A is

CO, 13 is not CO, O or 502; when nis 0 and A is NR 11, B.dBlbniy be

CO when Ais CR6R7 and Bis 502, nis 0; when nis O, Bis not NR 11 or O

or R8 and R9 are not optionally substituted hydroxy or 35 anmi no; when

Ai s0, Bi snot NR31, 0, SO2or COandn=l; and when A-Bis CR7=CR9, nis | -4 2 7 FEB

2006 R10 is selected from (Cl-4)al kyl; (C2.4)al kenyl and aryl any of which

maybe optionally substituted by a group R12 as defined above; carboxy;

am nocar bonyl wherein the amino group is optionally substituted by hydroxy,

(C_6)alkyl, (C2-6)al kenyl, (d _ 5 6)alkyl sul phonyl,

trifluoronethyl sul phonyt, (C24al kenyl sul phonyl, (C 1 - 6)al koxycarbonyl,

(C1-6) al kyl gﬂbbon |, é@m 6) al kenyl oxycar bonyl or (C2. 6)al kenyl car bonyl and

optionally cted) (@Lmbﬂwatc:{-mlk@)éhlh@&wl@ny of32hich ahxbsngﬂnnnally

(CL-6) al kyl subsigayy a Rﬂﬁlw&méd%bwwb&&é&nm&%oﬁmb aqnmaonyl (CL.
ony

6) al k b Kk d (C2-

12)a6) gﬂgﬁr |g§’§¥bgo°ﬁ§ n ﬁ S’ﬁf’%i%}’é fﬁ‘ﬁr e%‘ﬂf )@Efﬁak“a‘ﬁﬁﬁi ((:1_63le 2| k§/|

(C2.6)a] Iéen;ﬁ)aikytsalph@yhltrkbwmﬁbdﬁn&phonyl ((Cz.sﬁ)lahﬂgdl;ﬂmnﬂoﬁqL or am nocar bony!

wher ei n the i, RHIRCH S Qgtléa%ﬁ {1l chsﬁggﬁg lyro ﬁc‘%‘ﬂ:onﬁ)ér %1 6) al koxycar bonyl ,
(

C 1.)al kyl I k I.b I b I, (C
16y al kyl %5"‘[ §Jé’ﬁ9 S B SROILY 6. SRy b o 2o
6) al kyl or (@@ewmumyl u'd}uomh'@ﬂvlsmlphowl“ (%5lalkdnmuph%l ®3.or RO contains a

carboxy gro Bjk%%aﬂzbﬁylC{bh%ﬁalﬁy%i}b%hﬂs(cz%)ﬂyé&Wme cgroup they may
t oget her 0f o g?vq:chg g] ter or am de “T1nkage;’ 20 ere| n "heterocyclyl" is
an arorrralltlc6 P single or fused ring containing up to four

het ero-atons in each ri ng sel ected from oxygen, nitrogen and sul phur, and
havi ng R} is hydrogen; trifluoromethyl, (Cj.g)atkyl; (Co.g)alkenyl; (Cj.g)alkoxycarbonyl;
(C}-g)alkylcarbonyl; or aminocarbonyl wherein the amino group is optionally substituted
by (C}-g)alkoxycarbonyl, (Cj_galkylcarbonyl, (C3.g)alkenyloxycarbonyl, (Co.
15  glalkenylcarbonyl, (Cj.g)alkyl or (C_g)alkenyl and optionally further substituted by (Cy.
glalkyl or (Cy_g)alkenyl;

or where one of R3 and RS, R7, R8 or RY contains a carboxy group and the other contains
a hydroxy or amino group they may together form a cyclic ester or amide linkage;
20 wherein
"heterocyclyl” is an arcmatic or non-aromatic, single or fused, ring containing up
to four heterc-atoms in each ring selected from oxygen, nitrogen and sulphur, and having
from 4 to 7 ring atoms, which rings may be unsubstituted or C-substituted by up to three
groups selected from (C)_4)alkylthio, halo, carboxy(C.4)atkyl, halo(C}.4)alkoxy,

25  halo(Cy_g)alkyl, (C1g)alkyl, (C2-g4)alkenyl, (C1_4)alkoxycarbonyl, formyl, (Cj_
a)alkylcarbonyl, (C2_4)alkenyloxycarbonyt, (C_4)alkenylcarbonyl, (Cj.
4)alkylcarbonyloxy, (C)_4)alkoxycarbonyl{Cy.4)alkyl, bydroxy, hydroxy(Cj.4)alkyl,
mercapto(C1.4)alkyl, (C1.4)alkoxy, nitro, cyano, carboxy, amino or aminocarbonyl
optionally substituted as for corresponding substituents in R3, (C1.4)alkylsulphonyl, (C7.

30  4)alkenylsulphonyl, aminosulphonyt wherein the amino group is optionally substituted by
(C1-g)alkyl or (Cq_4)alkenyl, optionally substituted aryl, aryl(C1_4)alkyl or aryl(Cy.
4)alkoxy and oxo, and wherein any amino group forming part of a single or fused non-
aromatic heterocyclic ring as defined is optionally substituted by a substituent selected
from trifluoromethyl, (Cj.4)alkyl optionally substituted by hydroxy, (C}_g)alkoxy, (Cy.

35 galkylthio, halo or trifluoromethyl, (C7_4)alkenyl, ary), aryl (Cy_g)alkyl, (Cy.
g)alkoxycarbonyl, (C].4)alkylcarbonyl, formyl, (C1.g)alkylsulphonyl and aminocarbony!
wherein the amino group is optionally substituted by (Cj.4)alkoxycarbonyl, (Cy.

-5-



from4 to 7 ring atons, which rings may be unsubstituted or C substituted by
up to three groups selected from (Cl-4)al kylthio, halo,

carboxy(d _4)allryl, halo(C -4)al koxy, 25 hal o(Cl )alkyl (ﬁ%ﬁ) agyl,

(C24) al kenyl , ((]-4)a|koxycarbony| fornyl, (Cl- 4)mIqH%£r ﬂm,

1TC2_ 4)a|keny|oxycarbony| (Cc2- 4)a|kencharbonyI, (d - 4)al kyl car bonyl oxy,
(C -4)al koxycarbonyl (Cl . 4)al kyl, hydro xy, hydroxy(Cl .4)al kyl, nmercapto(C
| -4)alkyl, (C1I.4)al koxy, nitro, cyano, carboxy, am no or am nocarbonyl
optionally substituted as for correspondi ng substituents in R3,

(C14) al kyl sul phonyl, (C2 30 4)al kenyi sul phonyl, am nosul phonyl wherein the
am no group is optionally substituted by (Cl4)alkyl or (C2.)al kenyl,
optionally substituted aryl, aryl (Cl4)al kyl or aryl(Cl _ 4)al koxy and oxo,
and wherein any am no group formng part of a single or fused non- aromatic

het er ocycl i as d bstl tituent
sel ect ed %?H‘ﬁ‘r%fb[°PUo@8rf§$‘geﬁyﬁ’x{%i QV;IL) IF‘H Hgiy? L@éd by
hydr oxy, (cm)ﬂmylmskypuc(n@ly fUBBFf 69*&Flk1$e|dtbh( -4)h&yl@r6€2-ﬂ}ﬂll¢hxlor oret hyl ,
El)czl if) ?' kng' arYakyl" 1§ Nén (éeha g\w lonal(y@hbsnn@da{u R bﬁ ssefcg\f\% th
al kyl car an r erein e
am no group ng.%" t‘ﬁ%ﬁﬁ %ﬂ’ﬁ ‘/’ng&rl,xdczl Efcj yl??iﬁ( bﬁ%%"l(( -5 27
FEB 2006 %) af)#tkl, dazhbﬁschyl Coa)dkanyrasbopylo fopors Canyptlkyl¢agiiontd, éCkenyl car bonyl ,
Egl i) 4|) ﬁ' lkyl )QEen{rl@%marbMﬁﬁ'(@Q.Q)ﬁ'lkeﬁflé)arﬁ&h&vl (ml )Ll]éylf:#ﬁ&rﬁﬁ:& ygapstitut |e|d by -
al kyl o na y
substi tuted mlé%ycﬁi)bofl Q&?{@hikﬁﬁ%pﬁ%"ys% 4)%&{?{;@%@‘&&?@&@1' hal o,
car boxy( Cl . gyakary. nitrcs 8Yan0.Cpebpsy. R@W or h@l%‘(@Pﬂ)'e@lPRwally gutistituted agjfoul Kyl ,
g )CZi f(l) al ken}ébmsg&dm%@klkﬁwﬁmhm ly)alklpbenyl, ((5_Jjalkirih skxlph bony : (02(_C .
al keny| oxycar ¢ oxy, :
22l Koxyitar BontpReCensh et Jﬂgﬁa‘% B pay by b AR
mer capt o Cl 4)aeryll Phe(l)dslphm)él dkyl, a“‘h]’fteP!d (Cregallexy; car boxy, amino or
am nocar bonyl opt'agirek FymgLdISC | )alketadonyl.or  correspondi ng substituents in
R3, (C_4)alkylsul phonyl, (C2_4)al kenyl sul phonyl, 10 am nosul phonyl wherein
the am no group is optlonally substituted by (Cl.4)alkyl or (C2_ 4)alkenyl,
phenyl, phenyl (C 1 -4)al kyl and phenyl (Cl.)al koxy; "acyl" is fornmyl or
(C1.6)aljyl carbonyl . 15 The invention al so provides the use of a conpound of
formula (1), or a pharmaceutically acceptable salt and/or N oxide thereof,
in the manufacture of a 20 nedicament for use in the treatnent of bacterial
infections in manmal s. The invention al so -provi des a pharmaceuti cal
conposi ti on conprihs invgntion also provides the use of a compound of formula (T), or a

pharmaceutically acceptable salt and/or N-oxide thereof,, in the manufacture of a
20  medicament for use in the treatment of bacterial infections in mammals.
The invention also provides a pharmaceutical composition comprising a
compound of formula (I}, or a pharmaceutically acceptable salt and/or N-oxide thereof,
and a pharmaceutically acceptable carrier.

25 In one aspect, when U is CHy, RS is not a heteroaryl group. In another aspect,
when U is CHy, RS is not indolyl, quinolinyl or benzothienyl.
Preferably one of Z1, Z2, 23, Z4 and Z5 is N, one is CR12 and the remainder are
CH.
Preferably Z5 is CH or N, Z3 is CH or CF and Z!, Z2 and Z4 are each CH, or Z!
30 isN,Z3is CH or CF and Z2, Z% and Z5 are each CH.



conpound of forrmula (1), or a pharnaceutically acceptable salt and/or
N-oxi de thereof, and a pharmaceutically acceptable carrier. 25 In one
aspect, when Uis CH2, R5 is not a heteroaryl group. In another aspect,

when Uis CH2, R5 is not indolyl, quinolinyl or benzothlgﬂyFEBPQﬁmerably one
of 2z 1, Z2,..2Z3, Z4 and Z5 is N, one is CRla and the remai nder are CH.
Preferably Z5 is CHor N Z3is CHor CF and ZlI. Z2 and Z4 are each CH or

zI 30 is KPY¥$s CH or CF and Zz2, 74 and Z5 are each CH. 2 7 FEB 2006 WO
02/ 08224 When R or R18 is substituted al koxy it is preferably (C2-6)al koxy
substitituted by optionally N—substituted am no, guani dino or am di no, or

(C 1-6)al koxy smﬁ'ﬁ%@gr Fkys.lubﬂinﬂgﬁ By ek Oggfi‘@gﬂbﬁﬁsuﬂ%mﬁh?@nd Ra

al koxy incl ude 0X yor omet
ami noet hyl ‘E}S@PUO e RGN0, By OJP@J@}W g @ﬁt%‘bﬁb@
guani di no Ppmtame mpwsrmfﬁi mhmﬂhmk&cwnclmtxﬁwhdxm ﬂﬂu&@ﬂﬁ:ﬂ‘abﬁxy or
and . Rl a are | endent 'y nmet hoxy,

2-
amarrPo? (C):ga513 Boﬁvﬁww%@@% WS‘%@ ’%?M?‘nyp P -5) al kyl oxy,
nitro of fimioomentyRXy) mianidinepropdbey, ai;nlelydm—nalﬂmﬂkglox)aphthd(:ﬂﬂe pyrafloyl saxy or

guani di no(£3:8) lﬁ:;ﬁli,@i%r I's nore preferably H or . Most preferably
Rl is rrethoxy i ?r when Z3 is CRla it ma beC— When Z5 is

CRla, R ais p?@f@"fﬂébﬁy @ﬂ/ﬁ biyeindepspdensly mpfhaxy,eprieal ls)ﬂkWIOWar boxy, nost
preferably TR )aﬁwiﬂ:ﬁi&iﬂyltcg §)amyloﬁs2 nit& diffﬁbﬁi‘ RBliymbr redass]y

(d.4)al ky ﬁg’St it u@dﬁ\#‘ﬂ car boxﬁin ﬁ)aﬁg Eﬁ?gtgl{%ﬁ@#%dr oxy,

t |1 p PGP
(()gll Z?g@ kgﬁy\d@m prefeyably Bt 1s(n®2h0$)ia¢dd lis Habwhng RAR itmayGE G4F 2| koxycar bonyl
or carboxy. Nbﬂﬂmeﬁrzﬁ%;%kw @a%ﬁc&g{yﬁg&ﬁéﬂe M@Ir gl%g g@lgpxymat hyl ,

hydr oxyet hyl , am noc nyhne onyI
et hoxycar b@FHPP‘&I‘P%FFP"é I1yl, nost pref erabl y hydrogen 20
Preferred exar’rmrﬁsrablﬁm%m ncl ude hydrogen opt i onal | y substituted hydroxy,

opt | onal 1y Subd P A G, QHST P o UARRES PSR Cr
Subst 1 tut 23*’2"”%‘*5‘ ?é?&mflmbwﬁ vy fé?”mﬁim o
0X0- oxazol i c{] 'l'g?cﬁdregﬁ-e%(ge g;li\cfﬁps £ eﬂp%y&ggdech?ér r ougt%ylaﬁfdrg%gﬁ:o?gren CONHZ; 1
aminocarbonylmethyl, ethoxycarbonylmethyl, ethoxycarbonylallyl and carboxyallyl, most
preferably.hydrogen.
20 Preferred examples of R3 include hydrogen; optionally substituted hydroxy; (Cq.
4) alkyl; ethenyl; optionally substituted 1-hydroxy-(C1_4) alkyl; optionally substituted
aminocarbonyl; carboxy(Cy.4)alkyl; optionally substituted aminocarbonyl(C .4)alkyl;
cyano(Cj .4)alkyl; optionally substituted 2-0xo-oxazolidiny! and optionally substituted 2-
oxo-oxazolidinyl(Cq._4alkyl). More preferred R3 groups are hydrogen; CONHjy; 1-
25  hydroxyalkyl e.g. CHyOH, CH(OH)CH>CN; CH2CO,H; CH>CONH3; -
CONHCH2CONH2; 1,2-dihydroxyalkyl e.g. CH(OH)CH,CH; CH,CN; 2-oxo-
oxazolidin-5-yl and 2-oxo-oxazolidin-5-yl{C].4alkyl). Most preferably R3 is hydrogen.

I

\

R3 is preferably in the 3- or 4-position.

When R3 and RO, R7, R8 or R? together form a cyclic ester or amide linkage, it is
30  preferred that the resulting ring is 5-7 membered. It is further preferred that the group A

or B which does not form the ester or amide linkage is CHp.

When A is CH(OH) the R-stereochemistry is preferred.

Preferably A is NH, NCH3, CHy, CHOH, CH(NHp2), C(Me)(OH) or CH(Me).

Preferably B is CHjy or CO.
35 Preferably A-B is CHOH-CHy, NR11-CH, or NR11-CO.

Particularly preferred are those compounds where n=0, A is NH and B is CO, or A

. is CHOH and B is CH», when more preferably A is the R-isomer of CHOH.

.._.?....



25 hydroxyal kyl e.g. CH2OH, CH(OH) CH2CN; CH2CO2H, CH2CONH2; - CONHCH2CONHZ;
1, 2-di hydroxyal kyl e.g. CH(OH) CH2OH, CH2CN; 2-oxo- oxazolidin-5-yl and

2- oxo- oxazol i di n-5-yl (Cl-4al kyl). Mst preferably R3 is %?r@@&&n @3 is
preferably in the 3- or 4-position. Wen R3 and R6, R7, 0 p ge
forma cyclic ester or amide linkage, it is 30 preferred that the resulting
ring is 5-7 nenbered. It is further preferred that the group A or B which
does not formthe ester or amde linkage is CH2. When Ais CH OH) the
R-stereochem stry is preferred. Preferably A is NH NCH3, CH2, CHCH,
CH(NH2), C(Me)(OH) or CH(Me). Preferably Bis CH2 or CO. 35 Preferably A-B
is CHOH CH2, NR11-CH2 or NRL 1-CO. Particularly preferred are those
conmpounds where nom Ais NHand Bis CO or A is CHOH and B is CH2, when
nore preferably Ais the Risomer of CHOH 2 7 FE3 2045 Preferably Rl Its

hydrogen or (Cl 1 , f I ) I S nost
preferably CH2. 4[)&% Xi}(}ﬁ %Q@Fﬂfggwgn(cgakﬁgfggrﬁ&@&%%rgéde Qo?xl%l ‘#53 havi ng
1-4 het er oat ons lé)fsm%hi’fé Lz N or NR13. 5 Exanples of rings (A include
optional |y substHréfeitabig RS 1£ﬂ)aratﬂﬁhc(}hberca?@imh'g ¢A) having 1-4 heteroatoms of

| Hpyrrolof 32-yl, 1H—pyrro|oj32 b] - pyri di n-2-yl,
3H i m dazo[ irhg g en?)(lHrng nazol i n- 4-one-2-yl, benzi m dazol - 2-yl,

ui
benzo[ 1, 2, SFXQUPHI%EG’ EﬁI(AEWf{ldeoﬁ@ﬁg Bsebsituggd: oxadi azol -5-y], benzofur-2-yl,
benzot hi azo{a) Zndyb) arbreaizo[ bj t hi ophen-2-yl, 10 benzoxazol - 2- yI

SCW?S.E‘ gnﬁlpﬁnaﬂ,[g Sl é)%@[z- 12nf4o,g¥oﬁ4{9'b@lgﬁdm-z_ymsﬁgﬁ? dzofh; 52b]a;Jynd-
', 8] - napht AYh baﬂﬁga@lwﬁ-onec?xﬂszmﬁvasol@mamo(m A3 bAdEzbHol i n- 2- y1

qui nol i n- 3- yénzo[QiShoxaliazel- Ryly benzofad 2t Benydthiazab2pihitteatofbltiophen-2-yl,
1, 3-di oy {gg?(] t-41i,0 | H
benzot hy aZOP&g I”Z%Bf l_c[_hrt}ﬂffﬂax@c%aﬁoilmd%zééﬁ'ﬁ “ﬁ@gg% f' mﬁﬁg%] ?Ja]

34 benzooxaﬁmm‘%"'tzﬁi Laprel-2oyl.dudpl- 'Yﬁisf.’ﬁ%?lﬁ’o}'ﬂr sttl'lna whymiding-3oy1,
3H qui nazol brazele(8)sed]Pyidin-231, lquépslindzt lquinek-Byk qéingalin-2-yi, indan-2-yl,

4- 4H 1 ’- j oy
beg)z(g[ |, pyidtpﬁmgl% EZP]IBYCH; g%ﬂd I‘lbeﬁ oxaz(l{]? one%ae'?ﬁzzg%nzo%/hl azol - 5-yl,
benzot hi azoPengetiazol-yyl, hidrindel-§-x I eRTogRA8[-4one- %'YIFJ%:II henzqoxazel-g-thionc-

i m dazo[l1, 26-pl Phbectathiassl-2eonsd-3 ylpg'HanmmpmA@n&]Zm'rBqumna&eyﬂ 4-one-6-yl,

pyrazol of I, 5o @) RY.bixsHolr, RadplrimRi- 850 bQizb1 2;3hiNiakdsdi N
benzo{1,2,5]thiadiazol-5-yl, benzo[1,4}oxazin-2-one-3-yl, benzothiazol-5-yl,
benzothiazol-6-yl, cinnolin-3-yl, imidazo[1,2-a}pyridazin-2-yl, imidazo[1,2-b]pyridazin-
2-yl, pyrazolo[1,5-a)pyrazin-2-yl, pyrazolo{1,5-a]pyridin-2-yl, pyrazolof1,5-a]pyrimidin-

20 6-yl, pyrazolo[$S,1-c](1,2,4]trnazin-3-yl, pyrido[1,2-a]pyrimdin-4-one-2-yl, pyridof1,2-
a)pyrimidin-4-one-3-yl, quinazolin-2-yl, quinoxalin-6-yl, thiazolo[3,2-a]pyrimidin-5-one-
7-yl, thiazolo[5,4-b]pyridin-2-yl, thiazolo[5,4-b]pyridin-6-yl, thieno[3,2-b]pyridin-6-yl,
2H-isoquinolin-1-one-3-yl.

25  {a)is non aromatic
(25)-2,3-dihydro-1H-indol-2-yl, (28)-2,3-dihydro-benzo[1,4]dioxine-2-yl, 3-(R,S)-3,4-
dihydro-2H-benzo[ 1,4]thiazin-3-yl, 3-(R)-(2,3-dihydro-[1,4}dioxino[2,3-b]pyridin-3-yl,
2,3-dihydro-[1,4]dioxino[2,3-b]pyridin-3-yl, and 3-substituted-3H-quinazolin-4-one-2-yl.

30 R13 is preferably H if in ring (a) or in addition (C]_4)alkyl such as methyl or
isopropyl when in ring (b). More preferably, in ring (b) R13 is hydrogen when NR13 js
bonded to X3 and (Cy.4)alkyl when NR13 is bonded to X3.

R14 and R153 are preferably independently selected from hydrogen, halo, hydroxy,
(C1-4)alkyl, (C.4)alkoxy, trifluoromethoxy, nitro, cyano, aryl(Cy_4)alkoxy and (Cj.
35 glalkylsuiphonyl. More preferably R13 is hydrogen.

e



20 6-yl, pyrazolo[5,1-c][1,2,4]triazin-3-yl,

pyrido[ 1, 2-aj pyrindi n-4-one-2-yl, pyrido[1,2- ajpyrimdin-4-one-3-yl,
qui nazolin-2-yl, quinoxalin-6-yl, thiazolo[3,2-a)pyrim |T1FE3nHmﬁ7 yI
_thiazol o] 5, 4- b]pyrldln 2-yl, thlazolo[5 4-b] pyri di n- 6-yl~,

t hi eno[ 3, 2-b] pyri di n-6-yl, 2 Hisoquinolin- | -one-3-yl. 25 (a) is non
aromatic (2S)-2, 3-di hydro-1 Hindol -2-yl,
(28)-2,3-dihydro-benzo[1,4]dioxine-2-y|, 3-(R S)-3, 4- dihydro-2H benzo|
1,4]thiazin-3-yl, 3-(R)-(2,3-dihydro-[1,4]di oxino[ 2, 3-b] pyridin-3-yl,

2, 3-di hydro-[1, 4] di oxi no[ 2, 3-b] pyridin-3-yi, and

3-substi tut ed- 3H qui nazolin-4-one-2-yl. 30 RL3 is preferably Hif in ring
(a) or in addition (Cl-4)alkyl such as nmethyl or isopropyl when in ring
(b). More preferably, in ring(b) R13 is hydrogen when NR13 is bonded to X3

and (Cl-4)al kyl Mbﬁrprdﬂiﬂb?yea%hmﬁ@b@éle&:@d%&nhﬁl@eﬁ%ldﬂ%ﬁf&hﬁ{r&tﬁr abl'y

i ndependent | ted f hal dr ox (a '
4y al koxy, PPV RB %‘ “’%" %’5’%& O“é’rﬁ &/mﬁ‘j’g’F‘Ré’i&?g": g‘( c1i, 35
4) al kyl sul ph?Glnyﬂbly erese@c@ﬂémmyyircms hVCb'O#)’yﬂMQiﬂgenr nigo./Prefe@bRING Mor e
preferably eaw ﬁ4%du§stﬁ@nﬁﬁlﬁﬂmﬁﬁﬁfﬂr@éﬁjmﬁﬁbl Gk PR D4 lsfnbuwdfbge;hydr oxy,

nmet hyl , phgﬁﬁyCRM F)org p‘{rgac ébfﬁj{{awl oxy, nltro cyano and

et hyl sul ef era 2'i's" sel ected from hydr ogen, hydroxy,
fluorine or ni trfl‘:icfst Prefefred gisups B2 Beiuge Hbgiflumpdndel-d-yw.ubbpyrtaleldB]ot her t han

hydrogen. ?9{@{- |, YHWpESiof3 1240 ({smamtz 41y, 9h9@eR-quinolih-3-91, fdRddkamdlpr CRL4 is a

conponent o cﬁéj F?%Fﬁ%ﬁiﬂ'ﬁ ‘%fdl oroléndol 2-yl,

p ef

| H-pyrrol of 2 'é”ﬂm”}/l e[réz;ﬁ

8- hydr oxy- qbcnmhdazolz?-ylt benq@;hmmlalﬁwhar@—'*y(ﬂﬂmidn’d gmﬂwkb]pyndm-
benzo[ | ,;3, 3k- thl adi azol - 5- yI benzot hi ophen-2-yi, 4,6-difluoro-IH

benzi m dazol - nzot h

3-(R) -2, 3-di hydr he[“lus%ﬁz}lff tfri" ?I%} 6Wl%8?$f°upf(9n§“§lfm%éﬁiU@’E’B"dnerel n, the
term"al kyl 'Chalmdbudé@cg.rrmlpé ethersinrrgoRyt. iRt pgoRy L arkdtybrisorkutgdsecdhal, s, for
instance, mg§A ;Lenqﬁiﬂaxkaylnmeﬁﬂialkehﬁ'cehmmth Perdi e drdingy0- but yI,

sec-butyl, t- %"%hﬁﬁ’g‘;’ﬂaﬁg&gﬂnﬁ)&y‘lm (raon;t ergl d%l kenyl shoul d be
e

|nterpreted accor RIS fluoro, chloro, brorno and
i odo. 15 Hal oaltiejdal kﬁb‘i‘@‘ﬁ‘@anlwﬁ‘flluh@@ﬂ@ﬂ‘ﬁm ogen atons. Each heterocyclyl

ring preferably Higshdrerssycll fingl@efadablyhas ForfoumgdohR! & fssatetttockilfIGingSyst em may
o enaae o2 DBy 05808V ah Nt BBy SRELSERGHR! ' © U1 0O

Conpounds wiehi p may occur in
two or nor EOmmmfmst*wr the fWFW“&@?fé‘ﬁGBH@etF}HCYP%EFﬁBE wx:owr IHeoRret er ocycl yl

group; all swdghautometric forms depending on the nature of the heterocyclyl group; all such
20  tautomeric forms are included within the scope of the invention.



20 tautoneric fornms are included within the scope of the invention. 2 7 FE3
2006 Aryl groups may be optionally substituted with preferably up to three
groups as defined. Preferred conpounds of forrmula (1) inglyde;
(R)-2-{4-[(4-fluoro-I an#(é?ﬁﬂﬁ
H benZi mi dazol - 2-yl met hyl ) - anmi no] - pi péridin-1-yf}-1-(6- 5
met hoxyqui noli n-4-yl)-ethanol; (R)- |-(6-methoxy-quinolin-4-yl) -2-{4-[(I
H pyrrol ot 2, 3-b] pyri di ne-2-ylnethyl)-amno]- pi pgridi n-1-y |}-ethanol
2-((I-[ (R -2-hydroxy-2-(6-nmnmet hoxy-qui nolin-4-yl)-ethyl]-
pi peridin-4-ylamno) -nethyl)- quinoiin-8-ol; 10
(R -2-{4-[(benzo[ 1, 2, 3] t hi adi azol -5-yl net hyl )-am no] - pi peridin-1-yl}-1-(6-nme
thoxy- quinof i n-4-y I)-et h ano |; (R)-1-(6-methoxy-quinolin-4-yl)
-2-{4-[ (qui noxal i n-2-yl met hyl ) -am no] - pi peridin-1-yl}- ethanol; 2-({
| -[(R)-2-hydroxy-2-(6-net hoxy-[1, 5] napht hyridin-4-yl)-ethyl]-
pi peri di n- 4-yt am A9} groups mapbhyptjonglly swbstitileSwith preferably up to three groups as
4-1(4,7-difl f’?xfeﬁ" H i ndol - 2-yl et hyl ) - am no] - pi peri di ne-1-carboxylic acid
(6- net hoxy- dF 5] naphthyridin-4-yl)-amde; (R-2-(4-{ [(R- |
- (2, 3-Di hydro-[ Fraffmedi ozippges oBorpys (Hingude: y | et hyl | - ani no} - pi peri din- |
-yl) - I - (8- f I(RP2-g4-F4Mabrocbil bepaini ddzioh2 -gimethyh e plperidf-1-y!} - 1-(6-
(R)‘Z‘(A"[('%’Feﬂft L - t hyl }am no] - pi peri di n-1-y1)-t-(6-methoxy-qui no
l'i n-4- yIS) - et ag%ﬁ!nggﬁ_g yﬁ-e\l'ﬂaﬂa, o . .
(R) - 2- { 4- [ (ARBI-{Spebeweminalindnd) 41 {dddetvolpl3d-blpyridinerdivirestbydl-aseineldi n- | -yl }- 1
- (6- et hoxyipetidibl wiphibdngl i di n- 4-yl ) - et hanol ; and pharnmaceutical ly
accept abl e sght. Jo TR TN\ o =3 O a [T oo ) PRI e AC SO t he
conpounds of a(_t{Lfas{%?n en}{)!\%ﬁ?(rray )l(o}eagé ysta)ilfiég@dzlgfg@%?%%lgﬁn?g@g} from
sol vent s su@H‘“&‘é‘"%t&'éjeous and organi c solvents. In such cases solvates may be
formed. [bhi $R)-Bw4i(bdneo] 1 2(3¢thiadiesol dtiinethyl)-arsinskepipeidit biyl} hi-@aeéthdxy- sol vat es
i ncl udi ng Iayﬂ&gj; )-88at@l | as conpounds containing variable amounts of
wat er t hat e roduced b r sses .sych | yophj lisation. Since the
conpounds om L5torms "(19}"‘“8E'§'4T’>|(?t'g'r{g'i “‘I“B’fa“ﬁé'e"lrfl?afﬁ’ﬂ)ﬁé?ﬁﬁt‘%‘ﬂﬁ‘@'ﬁ?‘ 1}-

ethanol;

2-({1-[(R)-2-hydroxy-2-(6-methoxy-[1,5]naphthyridin-4-y!)-ethyl]- piperidin-4-ylamino}-

15 methyl)-quinolin-8-ol;

4-[(4,7-difluoro-1H-indol-2-ylmethyl)-amino}-piperidine-1-carboxylic acid (6-methoxy-

[1,5]naphthyridin-4-yl)-amide;

{R)-2-(4-{[(R)-1-(2,3-Dihydro-[ 1,4]dioxino[2,3-]pyridin-3-yl)methyl]-amino} -piperidin-

1-y1)-1-(8-fluoro-6-methoxy-quinolin-4-yli)-ethanol;

20 (R)-2-{4-[(Benzothiazol-5-ylmethyl}-amino]-piperidin- 1-yi}-1-(6-methoxy-quinolin-4-

yh)-ethanol; and

(R)-2-{4-((4,6-Difluoro- 1 H-benzimidazol-2-ylmethyl)-amino]-piperidin-1-y1} -1(6-

methoxy[1,5]naphthyridin-4-yl)-ethanol;

and pharmaceutically acceptable salts and/or N-oxides thereof.

25
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conpositions it will readily be understood that they are each preferably
provided in substantially pure form for exanple at |east 60@6pure, nor e
suitably at |east 75% pure and preferably at |east 85% @béy at | east
98% pure (% are on a weight for weight 10 basis). Inpurg prepar ons of the
conpounds may be used for preparing the nore pure forns used in the-.

phar maceuti cal conpositions; these |less pure preparations of the conpounds
should contain at least 1 % nore suitably at |east 5% and preferably from
10 to 59% of a conpound of the fornmula (1) or pharmaceutically acceptable
salt and/or N oxide thereof. 15 Particul ar conpounds according to the

i nvention include those nentioned in the exanples and their
pharmaceutically acceptable salts and/or N-oxides . Pharmaceutically
acceptabl e salts of the above-nentioned conmpounds of fornula (1) include
the acid additi onsonde oftiRicOmpaings GOTHI friveitionalaly e chyStallisodasipdcystallRed salts with

mneral aci gs%msoafem@mﬁ%mu%dssm&gﬁp@&mg&chsﬁw&@& shifadl by € OF _Phosphor i c

aci ds, or anic acid , Succ eic, citric,
benzoi c, pt dbus E‘H? HH%‘P%'“CIW‘HMW%PW ghio W%%Mmhom c acid or
tartaric acingdrateIaraadlus oemmndseontinihg vadigble@mbunls SOwiner thiteaed as the

N-oxi d f b I b
or opar 60 s PR by Bo R o IANNED, © 50%0 772 Y008 |- Cer tin of the

conpounds of f or niiveg lkqopmﬁasn észf tormyly (@) He InfcgAsd foF uss jp phoamacetisebr s, e g.
di ast er eoi setmpGit@ndit mlkﬁcw’ll@sae efiderssandaliss theyar@ keachippdferalily pRwvilled Iacem ¢

m xt ures. I n he pure

i soneric fo??nsm}]{i—h\ﬂ?%exg&q &ﬁﬁ? ﬁ\}égﬁﬁég{k I Acl u stgbéggt é*%l"aﬁ whi ch an A-B
group CH( awmzferﬂélmhleéﬁt §%¢°5P°§BH¥PH least98%4 pire @(aﬂv&twanvm&hﬁ@rmv brer is
preferren. Bms)d[niﬁuwmnamuewlheccompomﬂs may beaseds fop preparing theomore el ved one

fromthe ot @:ﬁ%'ﬂ%d‘ﬁ?ﬁ!?ﬁﬁ:ﬁ% ons eﬁ”éé ﬁéPh%'Hﬁ%fﬁ@y be obtal ned

by conventi o nt I c et ereos 0{ asymetric
synt heses. ICPP’EP“P%? Pl'@i’c%{%%ﬁtte"é‘fl t" ﬁ@‘éﬂi’?’d %F@P’ge Bl a process
for prepari mcg59%oﬁqmulpdmd@fﬂfed¢muaam(oiphman&uqdaﬂy aonepalile @alahgdoﬁmcept abl e
sal ts and/ oy, %Iic 10 thereof, which process corrpri ses; reacting a

%‘or aul(a:

co oundof with a c ound of_ for mul ;.15 Y- CNZnM
P compounds accordgngpto h!ne invention gmlude L%ose mentioned in )

examples and their pharmaceutically acceptable salts and/or N-oxides .
Pharmaceutically acceptable salts of the above-mentioned compounds of formula

(D) include the acid addition or quaternary ammonium salts, for example their salts with
mineral acids e.g. hydrochlorie, hydrobromic, sulphurie nitric or phosphoric acids, or

20  organic acids, ¢.g. acetic, fumaric, succinic, maleic, citric, benzoic, p-toluenesulphonic,
methanesulphonic, naphthalenesulphonic acid or tartaric acids. Compounds of formula
(I) may also be prepared as the N-oxide. Compounds of formula (T) having a free carboxy
group may also be prepared as an in vivo hydrolysable ester.
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wherein n is as defined in formula (1); zl*, ZT, Z3t, Z4, ZY, R 'and Ryare
Z1, Z2, Z3, Z4, Z5, Rl and R3 as defined in fornmula (1) or groups
convertible thereto; 12t 2 7 FE3 2006 Q is NR2'R4' or a group convertible
thereto wherein R2' and R4’ are R2 and R4 as defined ip7f PERURgRg(1) or
groups convertible thereto and Q2 is HOT R3'" or Q1 and Q2 together _form
_an.optional | yf protected oxo group; and X and Y nay be the follow ng
conbinations: 5 (i) Xis A-CON Yis Hand nis 0; (ii) Xis CR6=CRSR9, Y is
Hand nis O0; (iii) Xis oxirane, Yis Hand nis O0; (iv) Xis N=COand Y is
Hand nis 0; (v) one of Xand Y is CO2RY and the other is CH2CO2Rx; 10
(vi) Xis CHR6R7 and Y is C(=OR9; (vii) Xis CR7=pRz3 and Y is C(=O R9 and
n=1; (viii) Xis C(-OR7 and Y is CR9=PRZ3 and n=1; (ix) Yis COVNand X is
NHRI I' or NRI I'COWand n-0 or 1 or when n=1 Xis COWand Y is NHRI [' or
NR11' CON 15 (x) Xis C(O-)R6 and Y is NHRI 1' or Xis NHRI 1' and Y is
C(-0) Rg and n=1;Certéiniof th¥icempiririts df foramuth (i may ekizBINAMY forml ofistical(isomeys, Xi s CR6R7W

and Y is N = i - Y ] and v=0;
(xiv) X is_l_%g}és , °%13@'\g(q?£miéﬁﬁﬁﬁfgéﬁﬁl'ﬁ%ﬂ@ ’;’E@ fg\%%ﬂ?g"ﬁﬁﬁ The and Y is
SCRW or X i §veqtipn jnciades\allsueh formss ingarticular the pure isomgns forps, Rerexamapdethowy or  NRI

| ' SCRCH2W amdlendon Miclidarndmpound if which hn XiBsgrodmp@H(OH)-SHEOENRthek jsomiefic Whi ch Wi s

55 aryl " or Op B Raind s gl ? Ohi i B @ ooy e Sl | T 2
(1), or grotfgesolvederrdram B h@?@?&““ﬁﬁﬁmﬂkwsaﬂ@w&‘{ewwléﬂfﬁ%, R8 and R9
are as def i stednddiby komventianal dyptheizGnalds ditersenddspacifieir ayfahdtyc Qathess.necessary

converting Q a ﬂgth . - I ' ' : L 24", Z5',
R', 112', R3', rﬂ‘gﬁ F%‘ﬁ“ﬁ%"@ﬂ? ‘(’)’V'{i’gg%fﬁgﬁz’:‘%m%@f’wfﬂ?if @?F",@? R, R3,
compounds of formula (I), and pharmaceutically accepiable salts and/or N-oxides
10 thereof, which process comprises:

reacting a compound of formula (IV) with a2 compound of formula (V):

1
— 4
Y—{CH.); N@(Z
< o

R
V)

15

wherein n is as defined in formula (); Z!', 22, 23, z4, 25, RY and R3' are Z1, 22, 23,
z4,75, R1 and R3 as defined in formula (T) or groups convestible thereto;
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R4 and NRI 1'; converting A-B to other A-B, interconverting R, R2, R3
and/or R4, and/or formng a pharnmaceutically acceptable salt and/or N- oxide
thereof. Process variant (i) initially produces conmpounds of fornula (1)
wherein A-Bis A - 35 CO 2 7 F E3 2006 WD 02/ 0x224 Prociis EﬁlRaﬁnt (i)
initially produces conmpounds of fornula (1) wherein A-B F

Process variant (iii) initially produces conpounds of fornula (1) V\/nerel n
A-Bis CR6(OHICR8RO. 5 Process variant (iv) initially produces conpounds of
formula (1) where A-Bis NHCO Process variant (v) initially produces
conpounds of.formula (1) wherein A-Bis COCH2 or CH2-CO Process vari ant
(vi) initially produces conpounds of fornula (1) wherein A-Bis 10

CR6R7- CROOH. Process variant (vii) and (viii) initially produce conpounds of
formula (1) wherein A-Bis CR7=CR9. Process variant (ix) initially produces
conmpounds of for (1) where A-Bis CO NRIL orNR11-CO 15 Process vari ant
(x) initialK q:}‘ﬂg;c‘il% esﬂmnmmmﬂyblgthmmran(@')andvﬁérmn AandR¥ss CHR6- NR 11

or NRL |- CHgineding6futa (wrlgﬁm s&devamblsufefeﬁlmq@npﬁ%ks' %;P;tﬁﬂ;qif of formula
i hitl y

(1) wherein Process variant (xil) produces

conpounds of° F%?’Wam(@f"w'lﬁp KIeAOE $RIPi )0 CR6R7- NRI 1' or CR6R7-O.
Process var iahX ardxy iniay bg wie follaving combidetices: conpounds of fornula (1) where A-B
s CR6R3- S@2. B{gqae.@@wagrise}mam(ﬁ(,gw initially produces conpounds of fornula

Compounds. w mgr 45 R ééw%%?s-ii S Vet ant (kvi ) fnici oy produces
conpounds  ofiiif or¥igloxirgne) Y jiderd misB; i s NRL "-CO or NR1"-S02 and ret. Process
variant (Xxvigy iXisiN=g=(yanB Y0l W8 nGogpounds of fornula (1) where A-Bis
(v} oneofXandY is COyRY and the other is CHyCO5RX,
10 (vi) XisCHROR? and Y is C(=O0)R?,
(vii) X is CR7=PRZ3 and Y is C(=O)R? and n=1;
(vil) X is C(=O)R7 and Y is CR9=PRZ3 and n=1;
(ix) YisCOW and X is NHR11' or NR1I'COW and n=0 or 1 or when n=1 X is
COW and Y is NHR11' or NR11'COW;
15 () XisCO=)R6andY is NHRI! or X is NHR1!" and Y is C(=O)R8 and n=1;
(xi) Xis NHR!1'and Y is CR8ROW and n=1;
(xii) Xis CROR7W and Y is NHR11' or OH and n=1;
(xiii) X is CROR7S09W and Y is H and n=0;
(xiv) Xis WorOH and Y is CHyOH and n=1;
20 () XisNHR!!' and Yis SO9W or X is NRI1'SOyW and Y is H, and n=0;
(xvi) Xis NR1V'COCHsW or NR11'SO,CH7W and Y is H and n=0;
(xvii) Xis W and Y is CONHRI1I";

in which W is a leaving group, e.g. halo or imidazolyl; RX and RY are (Cj_g)alkyl; RZ is
25  arylor (Cy.g)alkyl; A'and NR11" are A and NR1! as defined in formula (J), or groups

convertible thereto; and oxirane is:
RG 0 RG
>Q<R,

wherein RS, R8 and R9 are as defined in formula (T);
30 and thereafter optionally or as necessary converting Q1 and Q2 to NR2'R¥'; converting A,
2,72 73, 74, 25, RV, R2, RY, R¥ and NR11' t0 A, 21, 22, 73, 24, Z5, R}, R2, R3,
R4 and NR11'; converting A-B to other A-B, interconverting R1, R2, R3 and/or R4,
and/or forming a pharmaceutically acceptable salt and/or N-oxide thereof.
Process variant (i) initially produces compounds of formula (T) wherein A-B is A’
35 CO.
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NRI ['-CO 30 In process variants (i) and (ix) the reaction is a standard
am de or urea formation reaction involving e.g.: 1. Activation of a
carboxylic acid (e.g. to an acid chloride, m xed anhydride, active ester,
0-acyl -i sourea or other species), and treatnent with an E§ é liar uso

MA ; WI i@y F- in The Chem stry of Functi onal Groug)aynf tai,

Suppl. B; The Chem stry of 35 Acid Derivatives, Pt. I (John Wley and Sons
1979), pp 442-8; Beckwith, A L.J, in The Chemistry of Functional G oups
(Ed. Patai, S.) Suppl. B: The Chem stry of Amides (Ed. Zabricly, J.) (John
W ey and SonsProdedy@3rianp(ii) snifidlly piaducesconipamds affodeula(ly whereines-Bisy - 14 2 7
FE3 2005 I\@]@z%@w4 PCT/ EP01108604 reacted in the presence of an activating

agent such as (d nmeth nmi nopr opyl ) et hyl car bodl i m de hydrochl ori de
(EDC) or 1- d?’@%ﬁ?b@%ﬁ‘%&ﬂ?ﬁ@y TP&T‘)"%‘FPOBH oI formi(DAersmAd? 151- y1 ) - N, N, N;
N -tet ran&lﬁ%ﬂ)ﬂ}onﬁn% hexaf | uor ophosphate (RAM or 2. The specific nethods

of 5a in sity con idinto t m Qnpon by a nodified
Qurtius reactlgrr?ces %ﬁﬁ@ lgﬁﬂ?f ccscp;gpowgg’g?n%ﬁ(f) “"”g%t Y., dient,
Pharm BulNH-C0987, 35 2698) b in situ conversion of the acid conponent into
the acid chl OrPﬁeeswﬁ%tagﬂﬁﬁaiggmneustcbﬁg&mdéMﬂohﬁmsﬁy%eﬁnABB,IS Chan, T. H,
Tetrahedraon, lLett, 1997 8 6489). A for exanple. protected
hydroxynetGrR/ CHagr CHo-Glre process variant (ii) is a standard addition
reaction usi ngPedshesranvph) inkialhywrodices dongpeendsiof fdramila () wheeiAtB isThe process
i's prefger qﬁi@f{ﬂ‘(ﬁ{qdl_fd out in a polar organic solvent e.g. acetonitrile in
the presence”of "an Organic base e.g, triethylamne. In process variant (iii)
the coupling nBipcese vasianetaidand (viid iatablyiprodur ecomponndsaf formmsdDarherein i n t he
presence of.-penerBqir¥al ent of lithium perchlorate as catal yst (general 15

gf’ Qogr (Ca)]]: e}] aEI §Chat e%&“ﬁﬁﬂﬁ’f?@%ﬁﬁ@%ﬂ?@fﬁ&ﬁ #ﬁéﬁ’@%‘#f nggléagtras an

el evat ed NléHmNRI #(#).such as 40 - 70 C may be beneficial. Alternatively,

the DI i di [ .ent of butyl
€ prperi '”e g}ﬁbzﬁ% Vﬂr&ﬂc&c ﬁ\i&mdﬁklﬁ e OX?I?%hﬁx‘éﬂ')(—@x?.” ol buty

l'ithium and elres reacte ane 1n an inert
sol vent Slﬂz}ﬁR éPF preferably at an el evated 20 tenperature

such as 80C. UBtch:fs vh@h(ﬁﬁh&bﬁﬁb&&eﬂdﬂpo&ﬁds@f@@uﬂﬂﬂﬁwﬁ&@ﬁh@ goners.
Al ternati \ﬁﬁiM' gﬁg%g ures of diastereomers may be separated by preparative

HPLC or by tional resolution through crystallisation of salts forned
from chiral aCP@gess variant (xit) initially produces compounds of formula (T) wherein A-B is

20 CROR7-NR!1' or CRER7-0.
Process variant (xiii) initially produces compounds of formula (I) where A-B is
CROR7-509.
Process variant (xiv) initially produces compounds of formula (I) wherein A-B is
0-CHj.
25 Process variant (xv) initially produces compounds where AB is NR11S0,.
Process variant (xvi) initially produces compounds of formula (I) where A-B is
NRI1.CO or NR11-804 and n=i.
Process variant (xvii) initially produces compounds of formula (I) where A-B is
NR1Y.CO.
30 In process varianis (i) and (ix) the reaction is a standard amide or urea formation
reaction involving e.g.:
1. Activation of a carboxylic acid (e.g. to an acid chlonde, mixed anhydndc active ester,
Q-acyl-isourea or other species), and treatment with an amine (Ogliaruso, M.A.; Wolfe,
J.F. in The Chemistry of Functional Groups (Ed. Patai, §.) Suppl. B: The Chemistry of
35 Acid Derivatives, Pt. 1 (John Wiley and Sons, 1979), pp 442-8; Beckwith, A.L.J. in The
Chemistry of Functional Groups (Ed. Patai, §.) Suppl. B: The Chemistry of Amides (Ed.
Zabricky, J,) (John Wiley and Sons, 1970), p 73 ff. The acid and amide are preferably
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The process variant (iv) is a standard urea formation reaction fromthe
reaction of an isocyanate with an am ne and i s conducted by nethods well
known to those skilled in 25 the art (for exanple see P@)Zﬂl Advanced
Organi ¢ Chem-stry, Edition 3 (John WIley and Sons, 1955%\/? §§ The
process ig ably carried out in a polar solvent s

N, N- di rretﬁ?ﬁ?ﬁﬁ%ni de. In process variant (v) the procg‘s&?ﬁm{s\?\% ste
firstly a condensation using abase, preferably sodium hydride or al koxi de,
sodam de, alkyl lithiumor l|ithiumdial kytam de, 30 preferabl y in an

aprotic scawemihﬂee;geseaemanamucgagbﬁrmm 1-@B#Rdnyinopypiit)3-ysi s _using an

anal sgous “Far R R AR o (i) B RSB e bt R OB 0B o i
Sargent, &abgwvtriciedrhylBNN, N'G@-tctramﬁﬁllﬁ@ﬂmn@mﬂ&)mplﬁsphalm; sen

met hodol ogyTi, Chle glsdfn Soszko et. al. .1 Com Mat .
Przyr. Poznan %Q&E i 1962), 10, 15 35 Inﬁgﬂocess variant (vi) the

reaction #d” E‘ﬁ‘rqop'éfds‘%f’y‘l%rﬁcldﬂ%‘ e@é’éﬁ%@“@f’roﬂﬁ“ by 8 modified Engiug pragtion

or1 gago;retF robddareq Shmﬁi,;’:ﬂ NﬁuﬁuMemngdaBPdaw;zehal Pkumrmfw llssmls ,I%D&)m def or BI?OEt
- roti e so v referably
THF, ether g(ab(@\/\?%‘gé gf&g 9‘léd P‘E)m%ﬁ% m%gf‘?aqc@g%%@ g%’]m E% |l er et
at. (1978§Villenepyn, GCBehasdG H.. 180 ¢heET®) Lett. 19§, é_&efé§9)var| ants (vii) and (viii)

i f abase is usgg,d tblﬁ, Q,Eﬁ{ f&éétﬁl% nedl Kyl lithiume.g. BuLi, a
met al _al koxi de eag *NaC p%a i Wmﬁ%%l umd| al kylamde 5 e.g.di-

i sopr &Py ani deTheRﬁ"C&f'Fa'faB L@‘Fré @"' d&l—%éﬁ%@d’ tg qpthosls ssddmowmd M Gat es
et. al. (f§SKe: skillediimhe ﬁhél’he.‘@mncss i9preftpibly eriddoht inapokaytgatiicedlvadt. (1972)

JACS 94, ?éé%%t{)mh-ﬁeﬁxr ﬁgﬁ% n}f@&faﬁ%}%a(ﬁé)bgl‘g”eﬁ ﬁ“ﬁa’?‘[’#ﬁ' s CHOthe reaction is a

standard I'on usl orohydride or sodium
tri acet oxybor dhpthcesgerapiagt (ihihe ! 001(31“18 Wi)fbﬁe@ms#@!h sptonitalest roReagent s for

% S{S;” cTﬁe eﬁgtesm arreé;égfﬂtﬁ*oh@e quivaledt Jf HtHiQRD eéeblo%asléa aI 3 %ﬁbnl?gg)ct gn
| XI | i S
wel |~ RhowRie &‘8‘? Eﬁgéaﬁwqugﬁ“?r{ ? %3 —%3% g#p{%q rEe )a/m al cohol or

am ne i s preéadbiycwith yttcrblmnahﬁgtbmdniﬂordmcthmet fresoprecnss @r elefated base (for

Sons! Toal ™ aufeoatles 1M T: ‘%“9@%’9’"8‘?‘%@%‘%’? SRR Bl oot ea”

out in a Wﬁfwﬂbﬂ Rasp sueh 2srpng squrl At pEhuty) Wdé‘ég"é“ ri ant
(xiii) themhmm manme&kan&ammmmﬁmdﬁ,ﬁ ﬁmylaomﬂeﬁee‘dl on well
Eﬂﬁ\r/)mh SRy ! R hosﬁg%eksl.ulc 8(5"& tdgeofa aéhn'aT oRidS W V\leaeffordgn glast[er%%wt ,on of a

Alternatively, mixtures of diastereomers may be separated by preparative HPLC or by
conventional resolution through crystallisation of salts formed from chiral acids.
The process variant (iv) is a standard urea formation reaction from the reaction of
an isocyanate with an amine and is conducted by methods well known to those skilled in
25  the art (for example see March, J; Advanced Organic Chemistry, Edition 3 (John Wiley
and Sons, 1985), p802-3). The process is preferably carried out in a polar solvent such as
N,N-dimethylformamide. )
In process variant (v) the process is two step: firstly a condensation using a base,
preferably sodium hydride or alkoxide, sodamide, alky! lithium or lithium dialicylamide,
30  preferably in an aprotic solvent e.g. ether, THF or benzene; secondly, hydrolysis using an
inorganic acid, preferably HCI in aqueous organic solvent at 0-1009C, Analogous routes
are described in DE330945, EP31753, EP53964 and H, Sargent, J. Am. Chem. Soc. 68,
2688-2692 (1946). Similar Claisen methodology is described in Soszko et. al.,
Pr.Kom.Mat. Przyr.Pozoan.Tow.Przyj.Nauk., (1962), 10, 15.
35 In process variant (vi) the reaction is carried out in the presence of a base,
preferably organometallic or metal hydride ¢.g. NaH, ithium diisopropylamide or NaOEt,
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with an amne. In process variant (xiv) where X is Wsuch as hal ogen,

nmet hanesul phonyi oxy or 20 trifluoronet hanesul phonyl oxy, the hydroxy group
in Y is preferably converted to an OM group where Mis an alkali netal by
treatnent of an alcohol with a base. The base is preferfabl§E3 rygp}g;ani c such
as NaH, lithiumdiisopropylamde or sodium Were Xis OR the hydroxy
group in YWPEYYH vated under Mtsunobu conditions (Fletcher et.al. J Chem
Soc. (1995), 623). Alternatively the X=0 and Y=CH2CH groups can be reacted
directly 25 by activation with dichl orocarbodiimde (DCC) (Chem Berichte

1962, 95, d ' ' s
PR RN OB U o dryergics Lo 0 (1

the reacti'on 1S"CO ) nic asSe such as
tri et hyi arfrraogons prosesin funsilder ehal. (83D AacChayn. SonrlA0578).. al ., J. Aner.
Chem Soc.; 67y dddRs vaHadts (viihad &ty Ria basPRAVD is Y INAHEKPEgh at es can be

30 forned fr the r Lsite amng ‘e. g, reaciion. wth Sp2C12 anal ogously
to the pr@éygg]@ﬂ‘@‘ E&m’ﬁwtﬂfﬂg{”ﬁ@%ﬁ%a@éW@Gﬁl"gw diplloglamide 5 Aper .
leﬁml Soc . &.g.6i7isopraghfamidd. Fdanalbgous meded 4s dstribed in U 998960 h and MaG4teson i)s a? )
al kyl atio ' [ h N 79) 22(10
1171-6. THS a@ﬁ?@hﬁ%ﬂ?-ﬂ%ﬂrﬁnﬁf-?@?@%ﬁ%&ﬂ el st (42 1RC8 B 08
correspondi ng doproeasheanianidkewbere £ axpifs CHObthe saapticatis » standardiredwctivappr opri at e
derivativ i iACeq Wil ErAsd rd : lfphonat i on
-16 2 7 F%%aé%’@%?}\%ﬁhsézA W"WEB%E rqpr%é%gﬁ %}2&&5@? i(%b% ’,dto'he

sul phoni ¢ YcldEnaeier Pf%’ﬁ’é’ﬁ"‘%@’g’i&m’é‘{ﬁyﬂ (Ed. equgits, ded) (IohpWid¥ss vari ant
(xvii)1¢ henmtSawd, nepsypodpoW i s preferably chloro or trifluoronethyl sul phonyl

d th tiqn | l.adl | 5
MBuchval d- r eadhs pelsS fulite G b AP bt ks ISRERSIABM A iGN 1° | )
Reduct i on th9seskiied Bdlinart, i sxample whergag @C@mmﬁg@%mtbynaﬂ%m i shed

usi ng r eduGlid@indBEtEsSnddRIf b bARBOIR exnpld W28 Riasdn, k| RBancBd OREandd Cherflstgy, sodi um

b hydri dg,.i. t I i Lymi.ni hydri de i th I
ol ut on, E 1 B IS SRR 1R bR TR Thaiit ' Usssacse and
J. GthAﬁ/vi Iprgcrahlycaﬁpddutmmlarﬁmnhsum.N,N-dimahﬂﬁﬁmmﬁic 576. The car b?nyl )

rou or ?ﬂdﬁﬁ?" e rﬁﬁ@;%@ l%nstﬂi ;. agent suc
gs hSdr azivr)ell rﬁygliaﬁesf ene 1)l/jéo c,q:b%%l@él-stga- - Fi‘%% | rﬁlgtf‘]il[émg{r;%{skgﬁlcoggof

¢ll known to those skilled in the art. This may be e.g. the reaction of a sulphonyl hahde

with an amine,
In process variant (xiv) where X is W such as halogen, methanesulphonyloxy or

20 triﬂuofomethanesulphonyloxy, the hydroxy group in Y is preferably converted to an OM

group where M is an alkali metal by treatment of an alcohol with a base. The base is

preferably inorganic such as NaH, lithium diisopropylamide or sodium. Where X is OH,

the hydroxy group in Y is activated under Mitsunobu conditions (Fletcher et.al. J Chem

Soc. (1995}, 623). Alternatively the X=0 and Y=CHOH groups can be reacted directly
25 by activation with dichlorocarbodiimide (DCC) (Chem. Berichte 1962, 95, 2997 or

Angewante Chemie 1963 75, 377).

In process variant (xv) the reaction is conducted in the presence of an organic
base such as triethylamine or pyridine such as described by Fuhrman et.al., J. Amer.
Chem. Soc.; 67, 1245, 1945. The X=NR! L'50,W or Y=S0,W intermediates can be

30  formed from the requisite amine e.g. by reaction with SO,Cl; analogously to the
procedure described by the same authors Fuhrman et.al., J. Amer. Chem. Soc.; 67, 1245,
1945,
In process variant (xvi) the reaction is an alkylation, examples of which are
described in J. Med. chem. (1979) 22(10) 1171-6, The compound of formula (IV) may be
35  prepared from the corresponding compound where X is NHR!1' by acylation with an
appropriate derivative of the acid WCH9COOH such as the acid chloride or sulphonation
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pot assi um hydr oxi de. Reaction of a carbonyl group Aor Bwth an
organonetallic reagent yields a group 15 where R8 is OH and RO is alkyl. A
hydroxy group on A or B nay be oxidised to a carbonyl group by oxidants well
known to those skilled in the art, for exanple, rranganez Fggxgﬁs

pyridi nium chlorochromate or pyridini umdi chromate 3d yl A-B
group CHREGRINH,Pr CR7(OH) CHRO maybe dehydrated 20 to give the group
CR7=CR9 by treat rrent with an acid anhydride such as acetic anhydri de.

Met hods for conversion of CR7=CR9 by reduction to CHR7CHRO are well known to
those skilled in the art, for exanple using hydrogenation over palladi umon
carbon as wﬁxamhmﬁpriatmieﬁmi'ﬁrebﬁme calphanisicdhWOH,SBFHERM dschasulphohyle A- B group
CR7(C]—|)CHE@ CHR7CRO0H are well known to those skilled in the art for
exanple 2 By epoxi dati on and subsequent reduction by netal hydrides,
hydration, hyd® mwm@@ﬁwﬁmﬂﬁmﬂn@%ﬂénw bonyl group may be

reduced t%ﬂlﬁﬁmﬁa&[ hﬁtgthélf@a&?odﬁth@ aladivie® e&pﬁeéalmoiﬂmtﬁé l'i thium

act i vabi orPi go”&?‘?& S 1 By Sre el 0B, SN 1 ons wsing

hydrazoi c aci dRauction dfiaeabory) grosp tAhor BliopCIROM lcahieespéidly wtamplichednd base and

examt e oPPaEBuc by ety CIMESHIL PN B0 MR BT 11 e
maybe di spmewﬂmyolan lighain @lupgipepmydrideyin gthersehseletion nBs islkralbgous . 35 Wien

Q Q@ 1t og@fehfels deRérbed inEI3064, maexsss%@mmd&memw be&smer. @Rl Bbe.SUCh as
et hyl ed'ﬁ@'@ﬁﬁ? can subsequently be renoved by acid treatnent to give a
conpo ‘a (M): -17 2 7 FED, 2006 WD 02/08224 43 Z N wherein

t he vari abl es BrexagmngesmpiHeB tmy bé cxdneadao CH) b¥ reatinestovith ofeddoiigrul a (V1) is
react ed W'aééﬁt & m%lﬂ'élﬁ?etﬁﬁenebéfy&?QV@EH’B@@%OC in the presence of

potassiurn hydroxide.

Reaction of a carbonyl group A or B with an organometallic reagent yields a group
15  where RS is OH and R? is alkyl.

A hydroxy group on A or B may be oxidised to a carbony! group by oxidants well
known to those skilled in the art, for example, manganese dioxide, pyridintum
chlorochromate or pyridinium dichromate.

A hydroxyalkyl A-B group CHR7CRI0H or CR7(OH)CHR? may be dehydrated

20 to give the group CR7=CR? by treatment with an acid anhydride such as acetic anhydride.

Methods for conversion of CR7=CR? by reduction to CHR7CHR? are well
known to those skilled in the art, for example using hydrogenation over palladium on
carbon as catalyst. Methods for conversion of CR7=CR3 to give the A-B group
CR7(OH)CHR® or CHR7CRI0H are well known to those skilled in the art for example

25 by epoxidation and subsequent reduction by metal hydrides, hydration, hydroboeration or
oxymetcuration,

An amide carbonyl group may be reduced to the cormesponding amine using a
reducing agent such as lithium aluminium hydride.

A hydroxy group in A or B may be converted to azido by activation and

30  displacement e.g. under Mitsunobu conditions using hydrazoic acid or by treatment with
diphenylphosphorylazide and base, and the azido group in turn may be reduced to amino
by hydrogenation.

An example of 2 group Q! convertible to NR2 R# is NRZR#' or halogen. Halogen

~ may be displaced by an amine HNR2R# by a conventional alkylation.
35 When Q! Q2 together form a protected oxo group this may be an acetal such as
ethylenedioxy which can subsequently be removed by acid treatment to give a compound
of formula (VI):
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5 reductive al kyl ati on as descri bed above for process variant (x). Exanples
of groups ZI', z2', Z3', Z4', Z5 convertible to ZI, Z2, Z3, Z4 and Z5
include CRI a~ where RI a' is a group convertible to R a,_ Zl', z2', Z3

Z4' and Z5' are preferably z1, z2, 73, Z4 and Z5. R a' 27Rffoaﬁm5R2 are
pr ef er abl ,Rl a, R and R2. RI' is preferably nethoxy. R2' 10 is preferably
hydrogen.*ﬁg mr§4FB or nore preferably hydrogen, vinyl, alkoxycarbonyl or
carboxy. R4' is R4 or nore preferably Hor an N-protecting group such as t
but oxycar bonyl, benzyl oxycarbonyl or 9-fl uorenyknet hyl oxycar bonyl .
Conversions of R', R2', R3" and —and interconversions of R, R2, R3 and
R4 are conventional . Inpmagpounps B contain an optronaIIy protected
hydroxy group, 15 suitable convégti/onal hydroxy protecting groups which
maybe renoved thogt Asrupting the remainder of the nolecule include acyl
and al kyl silyl pSi NFprotectrﬁﬁ groups are renoved by conventi onal

nmet hods. For exarﬂga ' _pethoxy is convertible to R' hydroxy by treatnent
with lithium and EbheNyIphosphlne (gen | method described in Ireland et
of, J. Aner.. Chem Soc. 8 1973, 78295 HBr. Al kyl ation of the hydroxy
group wtﬁ”hﬁmﬁﬂ"?‘éﬁ’é‘?@eﬁaﬁﬁﬁ cgerihed for fomn ing a | eaving group such as
hal i de and a protected am no, piperidyfl, antdlno or guani di no group or

Sbe Coree by MR Rt 0D Revep A i S BRI BhEGRRE,  2' KoY
ar ui di do. rmcrare iﬁhoﬁgiémeﬁﬂbclybéortpmchgsd’ﬂmny&t)kyl by hydroboration using a
Feducti on or | o R bt e cpar ed [ om R
- al kenyl l‘tqé%ﬁijm%et]glt 119 2 iSERYP CBRveRy h@%%’lg% Z\%@%?"E& &m0 t hose

skill ed i praftreblpEl, 22588 2Admdf@éed Organic Chemi stry, Ed. March, J.. John

Wl ey and Sons 1atqgsan 27;% gmﬁgﬁw S:md‘f!.m %ﬁ‘]'%?%fgfm;gﬁ{‘mﬁyg Iepoxr dation

foll owed by h ronS|s van gani c John
W | ey &nd iSesaigrablydigdro Drgoae prefesblydiydegen, mtarabspxywbanﬁpel 206 VO

02(118224 ¢BBow rnﬁ[jzsadrbr Bﬁr@ efhb eﬂﬁﬂqtpﬁmﬁﬁ Baap guchl%@'ﬂ' FgaLI gn Sh_g hb_y
Chen subj SoFEw nét’%%@tr%* apihy 95“5* ﬂuoréagmr\%ét*yﬁé‘rst B de:coptal ming R
group with cyafbouiersams of R dR#' @kd) interconversions of R1, R2, R3 and R4

are conventional. In compounds thch contain an optionally protected hydroxy group,

15  suitable conventional hydroxy protecting groups which may be removed without
disrupting the remainder of the molecule include acyl and alkylsilyl groups. N-protecting
groups are removed by conventional methods.

For example R1' methoxy is convertible to R1' hydroxy by treatment with lithium
and diphenylphosphine (general method described in Ireland et of, J. Amer. Chem. Soc.,

20 1973, 7829) or HBr. Alkylation of the hydroxy group with a suitable alkyl derivative
bearing a leaving group such as halide and a protected amino, piperidyl, amidino or
guanidino group or group convertible thereto, yields, after conversion/deprotection, R1
alkoxy substituted by optionally N-substituted amino, piperidyl, guanidino or amidino.

R3 alkenyl is convertible to hydroxyalky! by hydroboration using a suitable

25  reagent such as 9-borabicyclo{3.3.1}nonane, epoxidation and reduction or
oXymercuration.

R3 1,2-dihydroxyalky! can be prepared from R3' alkenyl using osmium tetroxide
or other reagents well known to those skilled in the art (see Advanced Organic Chemistry,
Ed. March, J., John Wiley and Sons, 1985, p 732-737 and refs. cited therein) or

30 epoxidation followed by hydrolysis (see Advanced Organic Chemistry, Ed. March, J.

John Wiley and Sons, 1985, p 332,333 and refs. cited therein).
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5 CH2CN group. Opening an epoxi de-containing R3'" group with azide anion
yi el ds an a-hydroxy azide derivative which can be reduced to the a-hydroxy
am ne. Conversion of the a- hydroxy amne to -a carbanathlz gollomed by
ring closure with base to give the 2-oxo- oxazoli di nyl t Fﬁ|n£5R3 group.
10 Subst i syl @@y 0x0- oxazol i di nyl containing R3 groups may be prepared from
the correspondi ng al dehyde by conventional reaction with a glycine anion
equi valent, followed by cyclisation of the resulting am no al cohol (M

G auert et al, Ann. Chem, 1985, 1817; Rozenberg et at, Angew. Chem 1Inn

Ed. t Engl ., 199%3 v&@(&hbe%&%n cﬂibﬁedbgahﬂdatm ntﬁﬂ Hol wmizmibnw oup o
cont ai ns ar rou | ver, roups by
standard g’ M?%O&(?B%W&%PBE%@B%‘%E %rfﬁi%eésbl %ﬁg&%g\?ones

oxi dat i on redetiothe correspondi ng al cohol s CH2OH using chrom um acid and

30" Ot her o SPenng E GOKPEIRRIES Golp wilPORRCEwidh el CHOMY JCH a5

sodi umper¢Rafdl govmt al ysed by rut henium 20 trichloride (G, Tutwiler et at,
J. Med. Chem, 0%9:&? Ride-cd@Biding h%r QP Wt A2 de0ah FH6yiel @ dni oy x(G Just et

at Synth 6 assjum mapganat e Reedi ch et
. lueg‘g'ych Bk dll@é%tsﬁh G ERIoB o Fonat o (D

ASkI n et atydroTjeimmhmh canbdngsttd is ,follb%&byﬂﬂg AysureXwith bast hegieathb @>oxo0gr oup nay

alternativgl f 1@&&! stage process, with an 25 initial

oxi dati on o%y ﬁ@ﬂcﬁﬁ étog-toﬁlgocorrespond ng al dehgde usi ng for instance

di met hi@  sul pﬁbbsn@@da?c@xqf@ztaé@dmﬂﬁpmaanw Etoups Map mptheat . J. Am

Chem Soc.gorr 8&1111 SHfcbhvéhtiott] sesedoR Ay gl?diﬁ’@ﬂﬁéﬂéquﬁﬁleﬁtﬁ M Viengl e,

Angew. Chi 198 24 &4 OXI dat,i on,,w t h

tetrapr opﬂ%?g%yﬁm%ﬁ%tf‘%ﬂ&fﬂ? iti If@ﬁ"(.%d"g?l %Fé rbéﬁ’@

Comun. , 199‘85, 1860 Bozenbeeg ahl;ldhgdaea}ray IshBd Emg!,skﬂ%;_ﬂﬂl 9,112%3.: seth O(}?ha 30

correspon e (RGigg

lalsti: *’%“%’%@‘r Eﬁdn i 9%%“&%3%5’? RSl Stk Hifke coblatel)

(A Zurb"herm’f1 andprooediges. 70 (7), 1937), sodi um peri odat e

cat al ysed by r(j:raﬂbe gtml s"wmﬁﬂl lndﬂbéiireﬁa'kdah oned ogitiatioBwifthe Chem Soc, Jpn.,
R? ¥

1988, 61(6 et al, Synth.
Commrun. ()Er)lgggp @gﬂ or C om upnfntrloméﬁpggﬁl\ﬂ gates et at, J. 35

Am Chem Wieimetnadl (ERH, J@i%)ﬂf Jpheng Saadi9dGy39h pOther oxadising agentsimayar ed f r om
oxi dat i ve &'@W&s%nﬁfﬁﬂnatﬁﬁ%ﬁ&@@%lﬁlhﬂ‘ﬁer@d%caﬂ%@ﬂy@h@%ﬂus' ng sodi um

peri Od%{ © ld%?&% ?‘thd’lt he? .}J H'}ed lanem 1987, 30(6), 1094), chromium trioxide-
pyndmc (G. Just et al, Synth. Commun., 1979, 9(7), 613), potassium permanganate (D.E.
Reedich et al, J. Org. Chem., 1985, 50(19), 3535), and pyridinium chlorochromate (D.
Askin et al, Tetrahedron Lett., 1988, 29(3), 277).
The carboxy group may alternatively be formed in a two stage process, with an
25  initial oxidation of the alcohol to the corresponding aldehyde using for instance dimethyl
sulphoxide activated with oxalyl chloride (N.Cohen er al, J. Am. Chem. Soc., 1983, 1035,
3661) or dicyclohexylcarbodiimide (R.M.Wengler, Angew. Chim. Int. Ed. Eng., 1985,
24(2), 77), or oxidation with tetrapropylammonium perruthenate (Ley et af, J. Chem.Soc.
Chem Commmun., 1987, 1625), The aldehyde may then be separately oxidised to the
30  corresponding acid using oxidising agents such as silver (I} oxide (R.Grigg ez al, I.
Chem. Soc. Perkinl,1983, 1929), potassium permanganate (A.Zurcher, Helv. Chim.
Acta., 1987, 70 (7), 1937), sodium pericdate catalysed by ruthenjum trichloride (T.Sakata
et al, Bull, Chem. Soc. Jpn., 1988, 61(6), 2025), pyridinium chlorochromate (R.S.Reddy
et al, Synth. Commun,, 1988, 18(51), 545) or chromium trioxide (R.M.Coates ez al, J.
35  Am. Chem. Soc.,1982, 104,2198).
An R3 CO9H group may also be prepared from oxidative cleavage of the
. corresponding diol, CH(OH)CH2OH, using sodium periodate catalysed by ruthenium
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2 7 FF3 2605 WD 0210822-1 trichloride with an

acetontril e-carbontetrachl ori de-water solvent system (V.S, Martin et al,
Tetrahedron Letters, 1988, 29(22), 2701). O her routes Qd?¢m@ samat hesi s of
carboxy greups within R3 are well known-to those skidl-ed in tigtart. 5 R3
groups coqkﬁhﬁhgg a cyan or carboxy group nmay be prepared by conversion of
an al cohol sui tabl e | eaving group such as the correspondi ng tosyl ate by
reaction with pars-tol uenesul phonyl chloride (MR Bell, J. Med. Chem,

1970, 13. 389), or the iodide wusing triphenylphosphine, iodine, and

i m dazol e fihlordRMa8, anQYétbitrilelearhobitrachRABs-wafer solaébﬁﬁéyseﬂw§mm:§i age is the
di spl ace t of the Ie{z;lvglsggp%2 Li;} gth cyani de ani on 10 (L.A. Paquette et
al, J. “@F&Fﬂ cig ’4?( ;.203 P.A. Gieco et al, J. Og. Chem,
1988, 53 16 36m1errowms|mmeammﬁsisonyaﬂmympswﬁhjnﬁéanemnlmmgnoumsgi ves the
desired acshC tFE Rosemeyer et a], Heterocycles, 1985, 23 (10), 2669). The

S

hydr ol ysi s 0 be carried out with base e, g. potassium hydroxide
(H. RapoSport @FQYIPs COTEHLNG @ 5YRN0 pRcartpAB proup may he preatred By peaversionpBar d et at

-rrrgt r ggeg L ?igla%gﬂmh EMtabIbQﬁomg%rduﬁ)suchéaQ ﬂﬁ)corrés??ﬁﬁg%sﬁét@ *Bg Fé%glﬁ;ln vﬁfh?ggs .. in R3
Te%/r azol espaﬁlr@ﬁlé%%k}lgﬁ ﬁf IV‘%M(:%& %3}"‘8 ke ’6%‘?@1‘1—’%? gqadbqigvm tﬁ t he
cyano gr auspngtephgnylphosiineyasmlines armllmu&u}o@ Labfed Syn@h Elomnuet, 1990, 2096, 666

azi ot 11 - ik yessoars sad i e pRlemenfold 8"‘@“%%1’“??@?%’9&%8”56%@2? aic

hydr ol ¥&i ﬁ(@%quetua gtlel Rre. JChem,bG?‘%c%éwa 469@ 00?6812 J.Afrg Ghem.\ed. Chem
1996, 39 1/Hg@ LAk}, 365% Fnal Cﬁd&l@&ﬁy&o HHEbabhiaile gileg theldevited@tidsp (€. g.
nd WA K| nney, J

RM S | | 7 . Med.
Chem , 0 %%E%@;M%g%terggﬁles ﬁéésp%éiﬁéﬁﬁ( ‘#@ &%FSOIW’ Aodsquence: - (1) a
corrpound Mmeéoﬁamﬁsbs(s@m)m@u@rhy&oﬁﬂemm}ﬁ))ﬂom Org &thenh., 1858123, 248t hyl ani ne,
b | It trd CH2) nCH=CHB 2
carbon ! elgapnamiadry %ﬁg‘d‘éfap g&rﬂn‘i—‘A&ﬁuﬂéﬁﬁﬁwésnht(é)aidg gg(cren i (2)

dehydr obr oni I nter late 10 spondi_ng

br onoethyne de ‘%tﬁF‘\FBD‘( fnayfog Pbtamy YZC@E’%@“%‘«&?BW*@S%e D.
Grandj ean qtbos or@gﬁdgbmron Lett., 1994,2M 3529); (3) pall adiumcatal ysed

I ft
ZO?P Imr;%J hy?et hoX 52' %S -ﬁeeﬁhe\é\ﬁhg/ﬁbrg?aéednb Ir?“y%? ofosofhuﬁl ae""h‘:lee vfthzm%@'aﬂ?one
(Li ebeski rmom(eal "Blon@gaf@m Medo Ghem. L1t 5B396) 6(6), &}l,rléol@@plebd &f the
ethyne nojgt abR, 1@:4?;&"%1825%@3%&&%96%0‘&%% Qasnaft Witk M98 and

pal | ady um on ChArSonl, oRlalisLa(aeeotouary gt B bl g 1950, 36
Med. CJ:em 1996 39 (11),2219).
The 3-hydroxy-3-cyclobutene-1,2-dion-4-yl group (e.g. R.M. Soll, Bicorg. Med.
Chem. Lett., 1993, 3(4), 757 and W.A. Kinney, J. Med. Chem., 1992, 35(25), 4720) can
be prepared by the following sequence:- (1} a compound where R3 is (CH3),CHO (n =

25 0,1,2) is treated with triethylamine, carbon tetrabromide-triphenylphosphine to give
initially (CH7),CH=CHBYr; (2) dehydrobromination of this intermediate to give the
corresponding bromoethyne derivative (CH2),C=CBr (for this 2 stage sequence see D.
Grandjean et al, Tetrahedron Lett., 1994, 35(21), 3529); (3) palladium-catalysed coupling
of the bromoethyne with 4-(1-methylethoxy)-3-(tri-n-butylstannyl)cyclobut-3-ene-1,2-

30  dione (Liebeskind et al, J. Org. Chem., 1990, 55, 5359); (4) reduction of the ethyne
moiety to -CHpCH3- under standard conditions of hydrogen and palladium on charcoal
catalysis(see Howard er al, Tetrahedron, 1980, 36, 171); and finally (4) acidic hydrolysis
of the methyl ethoxyester to generate the corresponding 3-hydroxy-3-cyclobutene-1,2-
dione group (R.M. Soll, Bioorg. Med. Chem. Lett., 1993, 3(4), 757).

35 The tetrazol-5-ylaminocarbonyl group may be prepared from the corresponding
carboxylic acid and 2-aminotetrazole by dehydration with standard peptide coupling
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of the methyl ethoxyester to generate the correspondi ng

3- hydr oxy- 3-cycl obut ene-1, 2- dione group (RM Solt, Bioorg. Med. Chem

Lett., 1993, 3,x,14 , 757). 35 The tetrazol -5-yl am nocarm) FFg giég rraybe
prepared fromthe corresponding carboxylic acid and 2-a |l e

dehydr at i swo amoghr4st andard peptide coupling -20 2 7 FF3 L nms WD (1211) 8224
agents such as 1,1'-carbonyldiimdazole (P.L. Onstein et at, J. Med Chem
1996, 39 11 2232). The al kyl- and alicenyl - sul phonyl car boxam des are
simlarly prepared fromthe corresponding carboxylic acid and the al kyl- or
al keny! - supptronemisde! ' syrbdesiditmidazoter(PL.. Qmskeinserah daMedd (b, 1086,38(i),i ng agent s
such as 1a33mcarbonyl diim dazol e (P.L. Onstein et at, J. Med. Chem, 1996,

19M 2232). The, hydroxaniic acid groups are prepared fromthe correspondl ng
acids by stan uph@ﬂ?ﬂ@mmgsmgmwy@m%ﬁmeﬁh%
TetrahedrQﬂnesé&ﬁfiugérb%%ylﬁﬁ&fdand&e‘hiﬂﬂuoﬁ%mbﬂ e B RREdedfyd M prepared

-

fromthe al. cond nsa one and
subsequent™! &‘é%g%fﬁpslﬁ' Ingr - “SH%IIﬂ? %ﬁ@ B@mﬁ?ﬂkég;n%sg R el The

prepar at i ah JoMed (hew-, 1995 mmwm es fromnitriles is decribed by Y.
Kohara et at, e FJU%? dIn%Qa%

1,2,4-Triazol - 'L'-'E'I%I/ g‘?cou sgln% pre éfeg Iiecétﬁe cII:I:Ior espon H}jgnltrile by
15 react i ghndgrd PI“%iIﬁ Cﬁ‘IRI’é?Eé?ac éwg léI - Batelai al, Tetorhedran) I%&@»i dction with
hydrazine and 2,r4hﬂﬁnzanmﬁ>é@m smuypﬁpaedwa&mhlmpM&ybmmn&a (see J.B.

Pol Het I 762, Ed A R
th Il?t 1zoky Cﬁ’? %&/@0 %esdlonﬁeang'%ﬁ%%erIﬁ%%ovgm@# “II‘aﬁ”‘EIS@I’? %&d P? . Ares et at,
J. Het er odyétogenatfrem , 1991, 28(5), 1197). Other substituents on R3 al kyl or
al kenyl may beTh&ip &&M@Iftsﬁﬁoh}ﬁ £OARRS1EORGH nitd18s FRDME by YORoBX2MP! e

hyd d ed_b I h f

iy dr oxy Sﬁ‘%efﬁwﬁ%'@é? e red S hoRBh O AV Ao, or o, azidor oo
al kyl car bonyl , l,am-nmzoajnyhgﬁﬁiism}bb prepared framlthe/dotrekpindiny hitrilabieny| sul phony
o1 TITOSHLRRRN DY SRNEIP APk BBed SRR UE QB SR L5UBRLL LTI on by the

required g activated
acid, i sodb@r?atFé Gﬂbmﬂ@d ac@xgtect@dwaﬂatwd (F&elJmﬁaerl)anm"%mmhtawe hydr oxy

gr oups car}lé@&a@éﬁ@@%ﬂs&p Eaitioa!1¢ EdEd AN Kf aewenéésvrérgam al kyl at ed

with a sui tabl e norret I | g I ve a secondary

or tertiaryesH H‘% I]éﬁé E U%IEI‘ ‘31“ ‘E"&F-’c’?gﬁ e gﬁ MI}’@

Other substituents on R3 alkyl or a]kenyl may be interconverted by conventional

20 methods, for example hydroxy may be derivatised by esterification, acylation or
etherification. Hydroxy groups may be converted to halogen, thiol, alkylthio, azido,
alkylcarbonyl, amino, aminocarbonyl, oxo, alkylsulphonyl, alkenylsulphonyl or
aminosulphonyl by conversion to 2 leaving group and substitution by the required group
or oxidation as appropriate or reaction with an activated acid, isocyanate or

25  alkoxyisocyanate. Primary and secondary hydroxy groups can be oxidised to an aldehyde
or ketone respectively and alkylated with a suitable agent such as an organometallic
reagent to give a secondary or tertiary alcohol as appropriate. A carboxylate group may be
converted to a hydroxymethyl group by reduction of an ester of this acid with a suitable
reducing agent such as LiAlHy.

30 An NHy substituent on piperidine is converted to NRZR? by conventional means
such as amide or sulphonamide formation with an acyl derivative RSCOW or R3S0, W,
for compounds where U is CO or SO or, where U is CHjp, alkylation with an alkyl halide
RICHy-halide in the presence of base, acylation/reduction with an acyl derivative
RSCOW or reductive alkylation with an aldehyde RSCHO.

35 Where one of R3 and RS, R7, R8 or RY contains 2 carboxy group and the other
contains a hydroxy or amino group they may together form a cyclic ester or amide
linkage. This linkage may form spontaneously during coupling of the compound of
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converted to a hydroxynethyl group by reduction of an ester of this acid
with a suitable reducing agent such as LiAlH4. 30 An NH2 ubstltuent on

pi peridine is converted to NR2ZR4 by conventional neans s Hdhde or
sul phonam de formation with an acyl derivative R5 COW or R5502W for
conpounds WHesg2d is COor SO2 or, where Uis CH2, alkylation with an al kyl
hal i de R5CH2-halide in the presence of base, acylationlreduction with an
acyl derivative R5 COVNor reductive alkylation with an al dehyde R5CHO. 35
Where one of R3 and R6, R7, R8 or R9 contains a carboxy group and the other

cont ai ns afohyats @Y aat the piperddingy modptyton aythepaesdnegeft shadarl peptida coydingc ester or
am de 4%@19 This |inkage may form spontaneously during coupling of the
corrpound 0 'l 2 7 FFJ 2808 WD 02! 08224 formula (1V) and the piperidine

moi ety or in tHevilihesppredatsd thet underaeraipspeunianeesipeicoRyertings may. It will be
appr eci at eﬂte?f@ﬁt foHEﬂﬂ:[ple,C ?Mr@ ]E/d?d):&@#&%ﬁ ANC 6B hid 8E ﬁiﬁéﬁftﬁﬁé duBRfAudmRY o
|nterfee]t\‘_I_I mn\% dr.o &ﬁu]ee |nA§Jr and tdheﬁug)lperldlne
subst it ?rPthtéQ?Lﬁg‘és pashaxt STGHY Sﬁrg@%paagﬁqgﬂﬂgk? B si |yl - ester
roup for tieoixytivafol paperidine duténg coavdrsien ¢faRL | atiRfe oNdizringdur i n
gonvgrm onw @rof}ﬁ o f:%o {ﬂ?rahd] thg;1 goupl i ng of tr%e corrgounds
of formul ae [:? gal m};ﬁp&@ rg;s IYae (1V) and (V) are known
conpounds, (seeCCFTmO é)ﬁﬁrr@ulasﬁﬁvﬂnn%&v)are kngwn perapoundss é5¢¢ faxgxample 946, 68,
éggé)?sor pSnﬁﬁlgEzQﬂ PAREO ORGSR She., i%G@B'R@@I’]@ﬁpr@ﬁaréﬁnﬁ]éh?w(fV) whgre Xng .
ma ut.e 0 e ri e
qz—letergc&qp Rﬂfﬁéﬁfw "3“?”% magﬁ % Srnmula (1 V)
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corrpound I | geodi um
e.g. a haI | formul a
Sf I'V) maybewhk ecﬂﬁaml dllﬁi@nvﬁéltehﬁﬂgibrbupWmﬁybee%n%ﬂeﬂmanldﬁeﬂé&hny Wﬁ as
t t
am n?%ew no, hapogan %39%% %%%H&dnﬁﬁmg&gsgene equi val ent (eg rop osgene) or

It may epar onveni e om a 4-carboxylic acid by a "one-
pot" Curtius Re'a@uso@ymietoﬁfcmmphéﬁmmqyrb@mmcmzmmal{ P 4faseieo T. Shi ori

et al. Chemusvaid Gl anith uindtine, 2AYRoAEA of ARSTEN) equBesd (i N der i vat i ves

are commerg) osg nej or it ln%}l? 5 pr%;r:arergal}'/lore coerenPe%i om X 4-carboxylic acid by a "one-

pot" Curtius Reaction with diphenyl phosphory! azide (DPPA) [see T. Shiorn et al. Chem.
20 Pharm. Bull. 35, 2698-2704 (1987)).

The 4-amino derivatives are commercially available or may be prepared by
conventional procedures from a corresponding 4-chloro or 4-trifluoromethanesulphonate
derivative by treatment with ammonia (O.G. Backeberg et. al., J. Chem Soc., 381, 1942)
or propylamine hydrochloride (R. Radinov et. al., Synthesis, 886, 1986).

25 4-Alkenyl compounds of formula (TV) may be prepared by conventional

procedures from a corresponding 4-halogeno-derivative by e.g. a Heck synthesis as
described in e.g, Organic Reactions, 1982, 27, 345.
4-Halogeno derivatives of compounds of formula (TV) are commerciaily available,
or may be prepared by methods known to those skilled in the art. A 4-chloroquinoline is
30  prepared from the corresponding quinolin-4-one by reaction with phosphorus oxychloride
(POCI;3) or phosphorus pentachloride, PCls, A 4-chloroquinazoline is prepared from the
corresponding quinazolin-4-one by reaction with phosphorus oxychloride (POCly) or
phosphorus pentachloride, PCls. A quinazolinone ang quinazolines may be prepared by
standard routes as described by T.A. Williamson in Heterocyclic Compounds, 6, 324
35 (1957) Ed. R.C. Elderfield.
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15 fromt 'E%bs”éaﬁe% R%g%b With eac@é’c}ﬁérfc%&ﬁ“gﬁ%!%c%hﬁfbnﬁﬁ% SorAC REnfeHLPT 1 de Wi th

oxal yl chlori I azomne ﬁane to give

the di azow’éﬂtﬁﬁ@lu@é}omha@ridﬁen aqusppssaethagt gw@saéwamo “émfwéwsm oric acid
gi ves t he figlcpe@owl 4ikkat epskideRectv@inid@tiwith base, e.g. potassium hydroxide in

20  ethanol-tetrahydrofuran.

Alternatively and preferably, 4-oxirane derivatives can be prepared from
bromomethyl ketones which can be obtained from 4-hydroxy compounds by other routes
well known to those skilled in the art. For example, hydroxy compounds can be converted
to the corresponding 4-trifluoromethanesulphonates by reaction with

25  uiflusromethanesulphonic anhydride under standard conditions (see K. Ritter, Synthesis,
1993, 735). Conversion into the corresponding butyloxyvinyl ethers can be achieved by a

Heck reaction with butyl vinyl ether under palladium catalysis according to the procedure
of W. Cabri et al, J. Org. Chem, 1992, 57 (5), 1481. (Alternatively, the same
intermediates can be attained by Stille coupling of the trifluoromethanesulphonates or the

30  analaogous chlore derivatives with (1-ethoxyvinyl)tributyl tin, T. R. Kelly, J. Org, Chem.,,
1996, 61, 4623.) The alkyloxyvinyi ethers are then converted into the corresponding
bromomethylketones by treatment with N-bromosuccinimide in aqueous tetrahydrofuran
in a similar manner to the procedures of J.F, W. Keana, J. Org. Chem., 1983, 48, 3621
and T. R, Kelly, J. Org. Chem., 1996, 61, 4623,

35 The 4-hydroxyderivatives can be prepared from an aminoaromatic by reaction
with methylpropiolate and subsequent cyclisation, analogous to the method described in
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val ues genB¥%pqtion with gtapomethyionp malonafe omﬁsmﬂeé‘r Ydrq%m 1169- 1190,
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4- car boxal dehyde oach, usin f oni um | odi de [ see
G A Eplingfd Xs;;ﬁq_ OX}'\?ﬂk’P@? @%@?ﬁ Eh‘i'%@’il fmﬂl’ oxé 51‘8572 or by
epoxi dagi omiﬂmﬁromemanesmlyhordham dedivatiee by reaction with methanesulphonyl chlonde or
trifluoromethanesulphonic anhydride, respectively, in the presence of an organic base. A
4-amino 1,5-naphthyridine can be obtained from the 4-chloro derivative by reaction with

.

n-propylamine in pyridine.
Similarly, 6-methoxy-1,5-naphthyridine derivatives can be prepared from 3-
25  amino-6-methoxypyridine.
1,5-Naphthyridines may be prepared by other methods well known to those skilled
in the art (for examples see P.A. Lowe in "Comprehensive Heterocyclic Chemistry”
Volume 2, p581-627, Ed AR. Katritzky and C.W, Rees, Pergamon Press, Oxford, 1984).
The 4-hydroxy and 4-amino-cinnolines may be prepared following methods well
30 ¥nown to those skilled in the art [see A.R. Osborn and K. Schofield, J. Chem. Soc. 2100
(1955)]. For example, a 2-aminoacetopheneone is diazotised with sodium nitrite and acid
to produce the 4-hydroxycinnoline with conversion to chloro and amino derivatives as
described for 1,5-naphthyridines.
For compoinds of formmla (V), suitable amines may be prepared from the
35  corresponding 4-substituted piperidine acid or alcohol, In a first instance, an N-protected
piperidine containing an acid bearing substituent, can undergo a Curtius rearrangement
. and the intermediate isocyanate can be converted to a carbamate by reaction with an
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Curt { t th d h hor yl id d
heati ng,  dH@eeRde e ol BEZrCER dfdmah Eﬁﬁ”ﬁ e85 presence of
2-trimet h;ikcﬁauﬂyyalmninamdiydmdn arinvare preterably byaedugtion foythedlbgiot, avithditleom (T, L.

Capson %n%nuﬁ%%ﬁ&r or sdBh VM Bhe folibwed by Hiftatiorto e Hadnydd Rl Under goes

cl eavage on
manganese (II) dioxide. The aldehydes may also be prepared from carboxylic acids in twa

stages by conversion to a mixed anhydride for example by reaction with isobutyl
chioroformate followed by reduction with sodium borohydride (R. J. Alabaster et al,,
Synthesis, 598, 1989) to give the hydroxymethyl substituted heteroaromatic or aromatic.
and then oxidation with a standard oxidising agent such as pyridinium dichromate or
25  manganese (II) dioxide. Acyl derivative RYCOW may be prepared by activation of the
R3-acid. R3CHp-halides such as bromides may be prepared from the alcohol RS3CHOH
by reaction with phosphorus tnbromide in DCM/triethylamine. Alternatively the aldehyde
R3ICHO and sulphonic acid derivative R3S0O9 W may be generated by treatment of the
R5H heterocycle with suitable reagents. For example by formylation with hexamine in
30 either trifluoroacetic acid or methanesulfonic acid, in a modified Duff procedure [O. L.
Petrov et al. Collect. Czech. Chem., Commun. 62, 494-497 (1997)]. Reaction of a R3H
heterocycle with chlorosulphonic acid gives the sulphonic acid derivative (by methods
analogous to Techer et. al., C.R Hebd. Seances Acad. Sci. Ser.C; 270, 1601, 1970)..
R3 heterocycles are commercially available or may be prepared by conventional
35  methods.
The amines RZR4'NH are available commercially or prepared conventionally. For
- example amines R7CH7NH» may be prepared from 2 bromomethyl derivative by reaction

-25.
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‘The antibacterial compounds according to the invention may be formulated for

20  administration in any convenient way for use in human or veterinary medicine, by analogy
with other antibacterials.

The pharmaceutical compositions of the invention include thase in a form adapted
for oral, topical or parenteral use and may be used for the treatment of bacterial infection
in mammals including humans.

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

The topical formulations of the present invention may be presented as, for
instance, ointments, creams or lotions, eye ointments and eye or ear drops, impregnated

30 dressings and aerosols, and may contain appropriate conventional additives such as
preservatives, solvents 1o 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 alcoho) for lotions. Such carriers may be
present as from about 1% up to about 98% of the formulation. More usually they will

35  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,
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pht hal i m de/ DMF to give the phthalimdonethyl derivative, foll owed by
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carri dfs RESpHieacigapddhiesied, Fonyrational flavpurnger coWms ABe™IBY, of t he
formulation. Mupgosigia Wil doh@in cohvdnticdl hppRitey Basesalg ocEBaef ort he
f or mul atioE,.F -li?cb .gés and capsules for oral admnistration may be in unit
dose presgn R oh

‘form and may contain conventional excipients such as
bi ndi ng agent sForfparentered prnigistgtionpfluid auit dosagefammoarg prepared utilizing the

compound and a sterile vehicle, water being preferred. The compound, depending on the
20  vehicle and concentration used, can be either suspended or dissolved in the vehicle, In

preparing solutions the compound can be dissolved in water for injection and filter

sterilised before filling into a suitable vial or ampoule and sealing.

Advantageously, agents such as a local anaesthetic, preservative and buffering

agents can be dissolved in the vehicle. To enhance the stability, the cqmposition can be
25  frozen after filling into the vial and the water removed under vacuum. The dry

lyophilized powder is then sealed in the vial and an accompanying vial of water for

injection may be supplied to reconstitute the liquid prior to use. Parenteral suspensions
are prepared in substantially the same manner except that the compound is suspended in
the vehicle instead of being dissolved and sterilization cannot be accomplished by
30  filtration. The compound can be sterilised by exposure to ethylene oxide before
suspending in the sterile vehicle. Advantageously, a surfactant or wetting agent is
included in the composition to facilitate uniform distribution of the compound.
The compositions may contain from 0.1% by weight, preferably from 10-60% by
weight, of the active material, depending on the method of administration. Where the
35  compositions comprise dosage units, each unit will preferably contain from 50-500 mg of
the active ingredient., The dosage as employed for adult hurnan treatment will preferably
. range from 100 to 3000 mg per day, for instance 1500 mg per day depending on the route
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WO (12J1 18224 acacia, gelatin, sorbitol, tragacanth, or

pol yvi nyl pyrrolidone; fillers, for exanple | actose, sugar, naize st ar ch,
cal ci um phosphate, sorbitol or glycine; tabletting Iubsz exanple
magnesi um st earate, talc, polyethylene glycol or silic hf grants for
-exafpl e potato starch; or acceptable wetting agents such as sodlun1lauryl
sul phate. The 5 tablets may be coated according to nethods well known in
nor mal pharnmaceutical practice. Oral liquid preparations maybe in the form
of , for exanple, aqueous or oily suspensions, solutions, enulsions, syrups
or elixirs, or may be presented as a dry product for reconstitution with
wat er or other suitable vehicle before use. Such liquid preparations my
contain conventional additives, such as suspending agents, for exanple 10
sorbitol, nethzl cel | ul ose, glucose rup, gelatin, hydroxyethyl cel | ul ose,
car boxynet hyind frequprcy oHedminisiration ns%ﬁhaé%@m sqressppads torl. hipd0argdenesdaredi bl e
fats, emnul msﬁmaurgghs'i&gb‘?;is frbmIs to 2 Mgk ﬂcﬁ?l thin, sorbitan nonool eate, or

acaci a; non aquegyg, b%h%ﬁreémwaaxw&m S RIS BL R [ OF exarl e

almond oil, oily es FETSEStc %or et hyl
al cohol ; pr @b@mﬂ%&accfﬁ‘i‘b%%‘&#ﬁ @N@!‘Hﬂh"'ﬁ’fﬁﬁé‘pw ybenzoate 15 or
sorbi c ag dab@@dnentidned dsdapettngeconvent i onal fl avouring or col ouring agents.

o PP other " of ycer MssSRb R0 EARNAD nl) B v UAPGRIpAIE ot fighe . 0 COCOG- DUL L P!
are prepar ed°fﬂrqsl“i°'2$9fgh°tlﬂ\?m‘%‘b?fﬁc?ﬂ inguRn Wi %’W‘é’“?'éﬂ?'%l]é thegtherr bei ng
preferred. hibacterindBurpilactadlsndi Balgctmmlf:ﬁubnﬁﬂmvﬁlso:l:@enm@moncent ration

used, can be eithgr aring
solutions the corrpopo ca% sso fﬁﬁst\%a%&%%%b%ﬁsﬁ %ﬁﬂgﬁ' filter
sterilis@d Beth&ram-peganysand %pgstgtﬁqr%}sglsv, a] or anpoul e and sealing.
Advant ageousl y, a&lpgubticatisn; mchding bitaorimifed &epmten s tahd patdit qgﬁéanahs thdamd

buf fering ggsesﬂ Ehﬁ? ,.%&g stability,
t he conpositio anﬁtgle gé"? E‘H}er%@?n IG‘:"Ptnt(élléB"'“:E‘9 g?" and the water
renoved undépesh aaélmarmmﬁhwé"aiwn ngncs @ﬁm% ¥gh flly ¢ he vi al
and an accosgéump ng vi al of vvater for |nj ecti on maybe supplied to

reconstifsut e theIﬂe'f&Mchrxhﬂ leiﬁlukhsaf‘ethfﬁéﬁa‘?& aa%céaﬁ.%ﬂ. Phidiag of 7 € prepared
in substantlalllggé1 rr@ er e&’g& %‘F@P‘e(ﬁ undls suspended in
the vehi cl efqrRY €% "”r‘rvg°d’le UBYsSP 2t} 2 H%mﬂe

acconpl i shedrgbysn® filtrati on. The conpound can be sterilised by exposure to
et hyl ene oxi de before suspending in the sterile vehicle. Advantageously, a
surfactant or wetting agent is included in the conposition to facilitate

uni formdistribution of the conpound. The conpositions may contain fromO. 1%
by weight, preferably from 10-60% by
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wei ght, of the active material, depending on the nethod of adm nistration.
Where the 35 conpositions conprise dosage units, each unit will preferably
contain from50-500 ng of the active ingredient, The doiagg_ | oyed for
adult human_treatnment will preferably range from 100 to ﬁgr day,
for instance 1500 ng per day depending on the route -27 2 7 FED 2C S and
frequency Y "248%#ni strati on. Such a dosage corresponds to 1.5 to 50 ny/ kg
per day. Suitably the dosage is from5 to 20 ng/ kg per day. No

t oxi col ogi cal effects are indicated when a conpound of fornmula (1) or a
pharnaceubgggkhﬁégﬁceptable salt and/or N-oxide thereof is admnistered in
the 5 abo ed dosage range. The conpound of fornmula (1) may be the

sol e ther aEmmple:l6(3}3{{44[ﬁHt-lndol-Mhpeij*l)-hmﬁm]-tpipﬂ’ilﬁl-lM/}eh(ﬁ-on or a
conbi nati o ;a)k})(“gé ﬁ-4-ﬁj‘£th91?tﬁt Jgﬁl\é If the other antibacterial is a

O-lactam t actamase 1n I'tor may al so be enployed. Conpounds of
formula (1) are active against a w de range of organisns including 10 both

Gram negative and Gram positi ViPwpg R Al'l publications, including but
not limted to patents ab& pat ent ap@g: ons, cited in thIS speci fication
are herein incorporated ey EF eae\ ndi vi dual publication were
specifically and individuall di dated té& be por at ed by reference

herein as though fully set - 15 The fdJﬂ’Voexaan es illustrate the

O
prepara-:tlon of certain compounds of formula (1) and the activity of certain
conpounds @ 6-Mathexyeninalipe-4wgaberadicgidi ous bacterial organisms. 2 7 FF3 250" &

WO 02/ 08224 EXAfRliliScorpoan® 1%1- epared by modlﬁcatlon of the rocedure described by

o hoxyqut (o eng o el 'Bf(aﬁﬁﬁ"g' (e st i

6- Met hoxyqqnimlel(daawﬂmQmmbbyreactiamﬂiﬁ@msmmtwbwonddmhs prepared by

dif t Chant ey,
T2 hare " fBathehite PO AERY (g IERT bR, 'u?“é“g\iﬁ‘“qﬁ“ﬁone&(?er.‘M’Sfroﬁ? -
qui ni ne by ?WF@?‘WW‘%@“&%@%%W%M STRRR- oTdeJRIXEYER Y enone in
tol uene) (RR%Gair WasHibbled througe fdr 3laya e nﬁﬂh&dwaselilumdqmﬂﬁahyléih&ﬁu) was

water and the layers separated. The aqueous phase was extracted with ethyl acetate. The
combined diethy] ether and ethyl acetate extracts were dried over magnesium sulfate and
15  evaporzaied to give recovered starting material (approximately 100g). The aqueous phase
was acidified to pHS with 5M hydrochloric acid. The precipitate was collected by
filtration, washed with water and methanol, then dried to give ﬁ-methoxyqumohne—@
carboxylic acid as a yellow solid (64.6g, 46% ).
§H (d-6 DMSO) 6.23-5.95 (1H, m), 5.34-5.06 (2H, m), 3.37-2.92 (5H, m), 2.70 (1H, m),
20 2.38-2.15 (3H, m), 1.94-1.52 (2H, m)
(b) [R]-2~(6-Methoxyquinolin-4-yl)oxirane
A solution of 6-methoxyquinoline-4-carboxylic acid (10g) in dichloromethane
was heated under reflux with oxalyl chloride (Sml} and dimethylformamide (2 drops) for
1 hour and evaporated to dryness. The residue, in dichloromethane (100ml) was treated
25  with a 2M solution of trimethylsilyldiazomethane in hexane (50ml) and stirred at room
temperature for 18 hours. 5SM Hydrochloric acid (150ml) was added and the solution was
stirred at room temperature for 3 hours. It was basified with sodium carbonate solution,
extracted with ethyl acetate and chromatographed on silica gel eluting with ethyi acetate-
hexane to give the chloromethy] ketone (4.2g). A batch of the chloromethyl ketone (20g)
30 was reduced with (+)-B-chlorodiisopinocamphenyiborane (40g) in dichloromethane
{400m1) at room temperature for 18 hours followed by treatment with diethanolamine (30
g) for 3 hours. The product was chromatographed on silica gel eluting with ethyl acetate-
hexane to give the chloroalcohol (16.8g), which was dissolved in tetrahydrofuran (100
- ml) and reacted with sodium hydroxide (2.6g) in water (13ml) for 1.5 hours. The reaction
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treated with potassiumtert-butoxide (I 70g, 1.5 nol). The m xture was
stirred at 30C, while air was bubbled through for 3 days. The m xture was
diluted with diethyl ether and ~water and the |ayers sepgi ﬁt FE*’ The aqueous
phase was extracted with ethyl acetate. The conbined di y ~et &b and
ethyl ace{gf@uesiracts were dried over nmagnesium sul fate and 15 evaporated
to give recovered starting material (approximately 10Q0g). The aqueous phase
was acidified to pH5 with 5M hydrochl oric acid. The precipitate was
collected by filtration, washed with water and nethanol, then dried to give

6- met hoxy chik e Wiy rﬁ@ﬁb%ﬂe&@é%@mﬁg@gmlmms J;ieﬂnﬁgﬁmthyﬂfS%- SH

d-6 DVBO 6.23-5.9 L H, 5.34-5, 06 on [~ 2. , 2.70
(Tr oy, aseins hgkans o s g compoutasasofaro Mg (¥ ée 6y clid b))

[R] - 2;] (6- Neetiysxtispuion dilomretierpledtand ga@ﬂm?[ﬁeﬁolisl;mt (7cﬂd1_g)q2(|}% ee). ] ] ;
6- net hox . nea s i n dichloronethane was heate
un(rjrgr re?ﬁﬂ%;f%ﬂ?%%%gﬁgﬁaﬁﬁé?@d@ﬁ? L and di net hyl formam de (2 drops) for
1 hour Sandihewbgebliesteraochemisiry vesslefimuddo ped) dy an NMR sfudyorothe Aasherse (100n )

S0 ) ang e B e e oohl or 1 o 01 d
| . U urs. i i
(1501 ) wd® '{ﬁﬁé@gﬁ‘ﬁaﬁfﬁ%ﬂ@%ﬁ%@y@ %r(ﬁ'rf%“&g%m%?}m enperature for 3
hours. |t yhehyispdirkiired Wi t h sodi urh carbonate solution, extracted with ethyl
tat d ch : | ) el it ) | tate- h
to give the 2hff§?‘S%ﬁ%ﬁ“ﬁ@f@Eﬂﬁ-@%&%ﬁ"ﬂ%ﬁ%ﬁﬁ?ﬁ%ﬁ%%#&ﬁ?h§| “ketone
(20g) HBb vid47s 404 eueolhvinddithivin meranree tt4es bl meobiip relgirws Nefre (409) i n
Froat mEnt e s s
chr omat ogr¥f® 0%%(Eﬁﬁg’é§'q‘ OQMP%Smﬁgﬁ?{&ﬁeﬁ?%@%eﬁ%e to give the
chl or oal cohture WS .18afed andafC ForRék, thinswoled, diltered andevaphmated cTherresidue ¥ m ) and
ted W | ' . ' ) . Th
reacte W'&%olg&ﬁhgiﬁ&i‘%@{a%i{x%&gg%ng)zahér,fhn\é@&ﬁevﬁ otdied. The Crulie aroﬁﬁdfr S €

reaction é F~ LIJLS W .mxture S evaporated to dryness and
chr omatogris Eamaiesaphsdon sifisa gg) ehitedhyith2-dh rethanol/ dichlaromethanefegixpd t o gi ve
the title manpptny. as a solid (10.4 g) (84/a ce by chiral HPLC).

. s ) e 0
Crve on S Ebe A oG I B 5T RS 02" T " be0l ut o ot er cochar Stry vas
D OUuct 0Dt 1 Ny k- RBSEAOK brgol AL PELEDT i oot
prodauc e 13- i o §1s 20! as dissolve
e B e hing HoRT), cobfea i See and treais )Sw?th Qi sl 38k
The solution was stirred at room temperature for 1.5h, then evaporated in vacuo. After
addition of toluene (50mL) and re-evaporation, the residue was treated. with a 4M solution
of hydrogen chloride in 1,4-dioxan (30mL). The resulting solid was triturated, filtered off
and washed with ether. This was then recrystallised by dissolving in hot methanol,
25  concentrating the solution and diluting with dichloromethane, to give the trihydrochloride
salt (9.4g). This was dissolved in water, basified to pH? and evaporated to dryness. The
residue was extracted several times with 10% methanol/ dichloromethane (total 600mL).
The extracts were filtered and evaporated to give the free base as a semi-solid foam
(6.45g).
30 MS (+ve ion electrospray) m/z 302 (MH+),
(e) Title compound .
A solution of amine (1d) (50 mg, 0.17 mmol) in dichloromethane (1 ml) was
treated with 1H indole-2-carboxaldehyde (0.17 mmol) and sodium triacetoxyborohydride
(37 mg, 0.18 mmol). After 16h the reaction mixture was diluted with methanoi (1 ml)
35  and sodium borohydride added (70 mg). After 0.5 h the mixture was partitioned between
dichloromethane and saturated aqueous sodium bicarbonate solution. The
. dichloromethane extract was dried and evaporated. The residue was chromatographed on
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yl )] ethyl pi peridine. To a stirred solution of

[ R] - 2- ( 6- net boxyqui nol i n-4-yl)oxirane (Exanple Ib) 10 (8.07g, 40.3 mmol)
~and lithium perchlorate (4.44g, 40.3 mmol) in anhydrous F,N— N ann

di ret hyl f ormam de (1 OOnl) was added 4-tent-butoxycarbony Jnfﬁ@pi 8ri di ne
hydrochl oride (1 1.0g, 45.7 mmol) and potassi um carbonate (6.72g, 48.4
nmmol ). The mxture was heated at 90C for 26h, then cooled, filtered and
"evaporated. The residue was dissolved in ethyl acetate, washed with water,
dried and evaporated. The crude product 15 was chromat ographed on silica gel

el uted W iikc2elpfita Rt dfieimdldi HlofiniiRhe fRSiett AfOHR; Be ti84¢bnipond 2d S) - M5 (+ve

i | ect 402 (WVH)... . (d). . ..

IAf?,rg\m'eng?l E‘%‘) Eﬁgg&%%%ﬁs%&%%%éﬁﬂﬁﬁﬂw@‘wf?mﬂw) BES BE#Ed ne. The
fﬁ%?%%?g%ﬁg%g?% ?egg\;g)(ﬂﬁhﬁrégr %ﬁﬁf%%ﬁ%rl fldljgfgg\ég?l 020
id (3016mtuErhen WEshrd by Ing in,e et ®or 1.5h, th
Z\S:apog at edadua aﬁa@ggmizhge;mgmdmi?:gdircm:l_atggﬂtﬁ&gg}mm_?r an re- g\r/a_por ati onfan
the resi dggy epMIGakaste WIH o5 SN 59lauisicon, mpPh 93YSHAAR @.mialw(tsg? in

1, 4-di oxan (30 . The resulting. soll s.triturated, tiltered off and
washed i . SETEH, i3 (B o A8 CHoeh S8 L 48 d 45128 B A3 Th hot
met hanol , 729 (m,[]ty;grm%?m O, ) & sEAHYE)) msos{m{jdﬁiglost(lﬁgsgvm t hI di ghi or orret hane,
to give t L kO ar.} 9.49). This was dissolved in water,
basified t St)“ “é‘n%“é’\?%%ﬁp&?ze@m*&yness. The residue was extracted
severall tinmes with 10% net hanol / di chl oronmet hane (total 600nmL). The
extracts wWghmpidd (rRee AinSHRRMBERA)-hmisH] ‘Mipdritn A L@RIPRSe as a sem -solid
f oam (6-45‘8%; 30@!\/,5 +§§ﬁ4\on (i?ecgrgggr ay)]A%pz 302 }?}K-/H-)w (e) Title
compound AebysavigRliH-wsthanol fliekplate s 1y 0 17 mol) in dichi oronet hane (1
m) was treated wth | Hindol e-2-carboxal dehyde (0.17 mmol ) and sodi um
triacet oxyborohydride (37 ng,H ml ). After 16h the reaction mxture
was diluted w th nethanol odi um bor ohydri de added (70 ng).
After 0.5 h the mxture P Ry di chl or onet hane and
sat ur at ed aqueous sodi um bi o@ di chl or onet hane extract
was dried and evaporated. The 3gr aphed on -30 2 7 FFu n
nn Jos silica eluting with a methanal /di chl or ong
title conpound as _
15 This was prepared from amine (1d} and quinoline-2-carboxaldehyde by the same

procedure as Example (1¢) affording the title compound as an oil (26 mg, 35%). This was

converted o the dioxalate { 25 mg) in the same way as for Examplel.

§H (CDCl3 ~ free base): 8.78 (1H, d), 8.10 (3H, m), 7.80 (1H, d), 7.60 (1H, 1), 7.55 (1H,

d), 7.50 (1H, d), 7.45 (1H, d), 7.35 (1H, dd), 7.15 (1H, d), 5.45 (1H, dd), 4.15 (2H, s),

20 3.90(3H,s), 3.30 (1H, m), 2.85 (2H, m), 2.70 (1H, m), 2.45 (2H, m), 2.25 (1H, m), 2.05
(2H, m), 1.60 (2H, m).
MS (+ve ion electrospray) m/z 443 (MH+).

ne gradient affording the

Example 3 (R)-2-{4-[(Benzofuran-2-ylmethyl}-amino)]-piperidin-1-yI}-1-(6-
25  methoxyquinolin-4-yl)-ethanol, dioxalate

(s)
L
-~ e =2 ﬁ ~
N/ o

This was prepared from amine (1d) and benzofuran-2-carboxaldehyde by the same
procedure as Example (1e) affording the title compound as an oil (25 mg, 34%). This was
converted to the dioxalate (32 mg) in the same way as for Examplel.
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an oil (24 ng, 33%. A solution of this material in deuterochloroform (2 m)
was treated wth a solution of oxalic acid (15 ng) in ether (10 m). The

resulting precipitate was centrifuged, then washed by resus endlng i n ether
and centrifuging again. Drying in 5 vacuo afforded the t{tl é%mﬁi’;ﬂw.md as the
di oxal ate_salt(30 ng). SH (d6-DMSO oxal ate salt): 1.95 (2H, m), 2.25 (211,

m, 2.95 MPPEMHY . 3.10-3.30 (3H, m, 3.65 (2H, m, 3.95 (3H s), 4.40 (2H,
s), 5.80 (IH, dd), 7.45 (2H, m, 7.65 (2H, m, 7.80 (1H, t), 7.95-8.10 (1H,
t), 8.50 (1H, s), 8.80 (1H, d), 9 05 (111, s) I\/S (+ve ion electrospray) mz

431 (M) 5 Emmﬂéio%alate salt) 225 (2H, m @l—% 31 -3.30 3K,

R) - 2-{4- |in-2-
\(/\B% hoxilqw[ ‘:’352(031 n)ﬁ%té%n@l“ %(2@(5) kl%grdh}n?éﬁ r7e%§a7rﬂﬂ[2ﬁi om am ne (|

d) and qunnr)onsms@cz@ﬁni;omﬂsdiemga hyﬂsisqmai}ea 753(51939d9dure as Exanple (1 e)

af f ordi ng tit | (26 ng, % . This was converted to
t he di oxal é'vf1°§§eﬁ53 HFWTFﬁ%%?ﬁiﬁay as for Exanplel. SH (CDC13 - free
base) 2 78 (1H, d), 8.10 (31-1, m), 7.80 (IH d), 7.60 (1H t), 7.55 (1H,

M (RY. . d), 5.45 (IH dd),
4 15 (2H @s"?h'pg"c@zég'[@“mmr YE‘“@‘EY‘E %ﬁ""ﬁ?’)pe é'ﬁ(%ﬁ(ﬁ' . 2.70 (111, ny,
2.45 (2H, mephoxyquinolindsy rﬁtﬁanz . 1.60 (2H, m. MB (+ve ion
el ectrospray) mz 443 (M+). HPxgap ﬁ
(R-2-{4- [(Benzofnran 2- yI n'ethyl) aﬂ-gol-pl perldln 1-yl)-1-(6- 25 metho

X paged fromamne (1d) and
¢ sane qurocdur Exanple (1 e)
affordingthetitle COMpoUR e oi | (25 nmg\G&% his was converted to
the dioxalate (32 ng) in the saPe way as for anple 1. -31 21 f 2i158 WD
02/ 118224 SH (1ifs BhdPepared Hovakmire (3d)lahd quifiols- 3(@rboxal)i¢hyﬂcﬁ36th¢§akﬂc m, 2.95

Eiﬂ (r@) %'f’%g‘[o“?e(%% ﬁﬁe(wﬂg"@“%‘hﬁ%cﬂwﬂ#}g%ﬁ 543)?@,,4%%55) 5. 80

(3H m, Tomsried alpty GOma)inth ewe(wayeaslefrﬁ:@m@&rospray) mz 432 (M d+) .
5 Exanpl esﬂ{(ﬂé?DN@(L(Ad{oﬁthcrsﬂbt N9S(2H, i 1133 RHaR), B95 RHPE,i301058.30 (@i - 1- ( 6-

m), 3.65 (2H, m), 3.95 (3H, s), 4.40 (2H, s), 5.80 (1H, dd), 7.45 (2H, m), 7.65 (2H, m),
7.80 (1H, 1), 7.95-8.10 (3H, m), 8.50 (111, 5), 8.80 (1H, d), 9.05 (1H, 5)
1S MS (+ve ion electrospray) m/z 443 (MH+).

Example 5 (R)-2-{4-{(3-Chloro-benzothiophen-2-ylmethyl)-amino}-piperidin-1-yl}-1-
(6-methoxyquinolin-4-yl)-ethanol, dioxalate

HO
L :Lf'
A0 RN N =
o H ]
N

This was prepared from amine (1d) and 3-chlorobenzothiophene-2-
carboxaldehyde by the same procedure as Example (le) affording the title compound as
an oil (28 mg, 34%).This was converted to the dioxalate (36 mg) in the same way as for
Examplel.

25  8H (d6-DMSO - dioxalate salt): 1.95 (2H, m), 2.25 (2H, m), 2.95 (2H, m), 3.10-3.30 (3H,
m), 3.65 (2H, m), 3.95 (3H, s), 4.35 (2H, s), 5.85 (1H, dd), 7.30 (4H, m), 7.65 (1H, d),
7.80 (1H, d), 8.00 (IH, d), 8.05 (1H, dd), 8.78 (1H, d).
MS (+ve ion electrospray) m/z 482, 484 (MH+).

20

30 Example 6 (R)-2-{4-[(Benzofuran-2-yimethyl)-amino}-4-hydroxymethyl-piperidin-1-
yl}-1-(6-methoxyquinolin-4-yl)-ethanol, dioxalate
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met hoxyqui nol i n-4-yl)-ethanol, dioxalate HON' -N This was prepared from
am ne (id) and quinoline-3-carboxal dehyde by the sane 10 procedure as
.Exanple (I e) affording the title compound as an oil (26 r’ﬁfg’g /?, Thi s was
converted t-o--t he dioxalate (30 ng) in the same way as f o rqvple.ei‘ﬁl SH
(d6- DVSO - W éﬁl ate salt): 1.95 (2H, m, 2.25 (2H, m, 2.95 (2H m,
3.10-3.30 (03‘ , 3.65 (2H, m, 3.95 (3H, s), 4.40 (2H, s), 5.80 (IH, dd),
7.45 (2H, m, 7. 65 (2H, m, 7.80 (1H 1), 7.95-8.10 (311, m, 8.50 (1H, s),
8.80 (1H, d), 9.05 (1H, s) 15 Ms (+ve ion electrospray) mz 443 (MH).
Exampl e 5

(R -2-{4-[(3-Chl oro-benzothio

( 6- met hoxyqui nol i n-4-yl) - et hanol;
(1d) and 3-chl or obenzot hi omhene- 4

-ylLnme | )-am no] -pi perldin-1-yl}-1-

te 20 This was prepared from am ne
car al.dehyde by the sanme procedure as
Exanple (le) affording the t i1 (28 ng, 34% . This was
converted to the dioxal ate (S as for Exanplel. 25 SH
(d6-DVBO - dioxal ate salt): 1.95(2H, , 2.25 1, m, 2.95 (21-1, m,

3.10-3. 30 35 2H, s), 5.85 (IH dd),
7.30 (411(4%1‘13;14-%%1&325:{2&%@ y‘amm"gl@'g‘ﬁéd'g?b ‘?%e ( . 5 b (1H, (dd), )
8.78 (1H, d). Ns\pingel feﬁrblﬁqwb%lﬁrm Jingrfl-oathgyy] 10&8’4 (t 3)4’538 30 Exanple 6
(R)-2- (- [déﬁﬁaemtomm Qq‘u)!blﬁ%btﬂﬂﬂl)] Erekiae{750 nily)cind £| din-1-

[}-1-(6- | te - 7 LS S WO

Y157 oasaa oLy e 'Oﬁvﬁi@ﬁﬁﬁymﬂyﬁaﬁﬂﬁﬁwﬁ w@h POSED | ot o

4- Ami no- | -wasréded td axige-aold solutign qféf-(bdnzyhx&mbnnbbxy)kmum:dd (2(81&) ﬂng) was 5

0 i ot hlaxy‘gi ﬁ‘ﬁ%@?‘@%@% %315(@9%‘%"1“@59"““% il ut e

hydr ochl oriyérozidp.dnd sheqmixRige WassHeed ?tG?PmWH@e@&H% ®Nan i ce-col d sol ution of
N- (bengyl %ﬂbﬂ@wb@yﬂwﬁma@@ wad @dded)aftenTh, ﬂ:.eastﬁinﬂgbdsmwﬁt hane (100

L) T B AP LBl B e, Sl A b Ml i o e
(benzyl ox waaatmﬂwﬂmtbﬂe)rsﬂammpmﬁ@d ko4 mﬁxmedamdbuh)dﬁc@ate.ms extrgt stirring
conti nued y s washed with dilute hydrochloric acid, water and brine, dried and evaporated.
Trituration of the oily residue gave 4-benzyloxycarbonylamino-1-tert-
15  butoxycarbonylpiperidine-4-carboxylic acid (23g). This acid (9.62g) was esterified by
treatment with allyl bromide (2.2mL), potassium carbonate (7.04g) and potassium iodide
{catalytic) in acetone (100mL) under reflux for 20h. Evaporation , partitioning of the
residue between dichloromethane and water and evaporation of the organic phase gave
_ the allyl ester (10.2g). This was then treated with trifluoroacetic acid in dichloromethane
20 (1.Sh, room temp.) to give, after basification of the triflate salt and extraction with
dichloromethane/methanol, the piperidine free base (6.58g).
MS (+ve ion electrospray) m/z 319 (MH+)
{b) 4-Benzyloxycarbonylamino-1-[(R)-2-hydroxy-2-(6-methoxyquinolin-4-yI)-ethyl}-
piperidine-4-carboxylic acid, allyl ester
25 A solution of piperidine (6a) (1.85g, 5.8 mmol) and epoxide (1b) (1.2g, 5.8 mmol)
in acetonitrile (10 ml) was treated with lithium perchlorate (0.62g, 5.8 mmol) and stirred
at room temperature for 20h. The mixture was evaporated and the residue partitioned
between dichloromethane and saturated aqueous sodium bicarbonate solution. The
dichloromethane extract was dried and evaporated to give an oil. Chromatography on
30 silica eluting with a methanol/dichloromethane gradient afforded the title compound as an
oil (1.6g).
MS (+ve ion electrospray) m/z 520 (MH+).
(c) 4-Amino-1-[(R)-2-hydroxy-2-(6-methoxyquinolin-4-yl)-ethyl]-piperidine-4-carboxylic
. acid, propyl ester
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overnight. After evaporation to renove the 1, 2-dinmethoxyethane, the aqueus
resi due was extracted with ether then acidified to pH4 and extracted with
ethyl acetate. This extract was washed with dilute hydrochloric acid, water
and brine, dried and evaporated. Trituration of the oily residue gave

4- benzyl oxycar honyl ami no-1-tert 15 but oxycar bonyl pi peri diZnb-F4&t 38 oxy! i c

aci d (23g§v This acid (9.62g) was esterified by treatnment with allyl

brom de ( .(ﬁ'l’%l'_('fz,“pot assi um carbonate (7.04g) and potassi um i odi de
(catalytic) 'in acetone (100nL) under reflux for 20h. Evaporation,
partitioning of the residue between dichlcronethane and water and

eyapor at | on of A\BRaH GEELBEERR R 100 dd Wohato (01 B0)  Thio s

en treated w ri or Qac .aci.d in di ¢ghlor ane .oh, room
tenp.) to p@ﬂaﬁ&marrf'@rcot)@sfgg Rt 16h cighon, mappiakion Ao JXVRSRHAR SRR | on i t h
di chl or omeldtiap edthanietaabl/dicHieomethare gladient hfferéedithe 6itld fonfpftund asdi ofi+ve i on

el ectrospr mz 319 (M#) (b)

4- Benzyl o%@g )benyl am no-1-[ (R)-2-hydroxy-2-(6-methoxyqui nolin-4-yl)-ethylj-
pi peri di néM3 (vandroslgetriosprayg iz 388 (Mi+)est er 25 A sol ution of piperidine (6a)
(1.85g, 5. B} 0. ' indridin 9V OL-&- ' 148 4rile (10 m)
was treat é@ W?rgllﬁﬁlg? Q%?gfoggﬁth@gpée (O.lez)gl, &SQ%EH%PEZ&M gfbpﬁlgd at room
tenperature fof solon ‘Tﬁ@teﬁf{@ (3 542 remab 8y tefradvydrofman ¢§amb was weated My ¢ i ti oned
bet ween dicoGivatharsiutianef ihiinsAiminhinchlydride tetsahyddhuam (M;ardenaune sol ution.

The dichlor tha ; i evapor .ve an oil.

Chr onat ogr‘%‘ﬂﬁ@}eﬁf’ )] 1%’%?11%39‘%5“%?&@?% Eﬁgﬁ%‘feﬁg?‘%ﬁ’leo FOIet Hane gr adi ent

af f or ddd  tewtactadiwith dicheromatdianeg3@ ml). Brying, evapgtation/and ehremptographyeant r ospray) ni z

520 (M) -s'l{cﬁ)clutinﬁ with 2 methanol/dichloromethane gradient afforded the Froductas anoil

4- Am no- | LéR - 2- hydr oxy- 2- ( 6- met hoxyquinol i n-4-yl)-ethyl)-pi peridine-4-carb

oxylic acvd;s/propyl ester -33 2 7 FFO 41J WD 02! 08224 A sol ution of (6b)

(1.58g) i Msthenal eléctOshray) m/n832 (MidF)ogenat ed over 10% pal | adi um on charcol

(0.19) fo ' tion, evaporation, and chromatography on silica

elutin wi(f)h%ge %’EH%%%%I [ di cbl oronet hane gradient afforded the title conpound

as an Bil (0. m)unosomem(wrﬁS@abqndgméw-Harbmebm{;z mgH)

(R l— 2- (A 4- %:M@Hnﬁmimﬁﬁ@ Wayﬁéutmo S'Hﬂéoﬂhim&‘ilaéetdﬁy()&pm@%h %Uﬁ?érn‘4‘y|8) | eth

AN oar Joh andf (1551 $hs (RS Db sodhin boreiyatide (ot Ribrsikare an (8 nt)
was partitioned between dichloromethane and saturated aqueous sodium bicarbonate

solution. The dichloromethane extract was dried and evaporated to give an oil.
20 Chromatography on silica eluting with 2 methanol/dichloromethane gradient afforded the
title compound as an oil (55 mg).This was converted to the dioxalate salt (65 mg) by the
same procedure as for Example 1.
dH (CDCI3 - free base): 2.05 (2H, m), 2,60-2.80 (4H, m), 2.85-3.10 (2H, m), 3.50 (2H,
s), 3.85 (2H, 2), 3.95 (3H, s), 5.55 (1H, dd), 6.55 (1H, s), 7.15-7.30 {4H, m), 7.35-7.45
25  (2H,m), 7.52 (1H, m), 7.65 (1H, d), 8.05 (1H, d), 8.80 (1H, d)
MS (+ve ion electrospray) mv/z 462 (MH+).

Example 7 (R)-2-{4-[(1H-Benzimidazal-2-ylmethyl)-amino]-piperidin-1-yI}-1-(6-
methoxyquinolin-4-yl)-ethanol, dioxalate

o e

(a) (R)-2-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-yI)-1-{(6-methoxyquinolin-4-yl}-ethanol
[R]-2-(6-Methoxyquinolin-4-yljoxirane (1b) (470 mg} and 1,4-dioxa-8-azaspiro-
{4,51-decane (0.33 ml) were dissolved in dry dichloromethane (5 ml) and ytterbium

30
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OC with a solution of lithiumalumniumhydride in tetrahydrofuran (1M 1.4
m, 1.4 mol). After |h agueous sodi um hydroxide (2M 20 m ) was added and
.the m xture was 10 extracted with dichlorornethane (30 m ). Drying,
evaporation, and chromatography on silica eluting with

met hanol/d\»(pﬂl,.,@ﬁ@rret hane gradi ent afforded the product £a P opi (0. 249).
M5 (+ve ion electrospray) mz 332 (MH+). (e) Title conpound 15 A sol ution
of the am ne (6d) (50 ng) and benzof uran-2-car boxal dehyde (22 ng) in

di chl oronethane (2 mM) was treated with sodiumtriacet oxyborohydride (42
ng) . Aft ertriflfte 50 meltd) anohdded The)mivase waldtxled fof & hoves| filgred alifough detitephydr i de

(20 ny). gne and saturated
aqueous sosg%ogt%%%gﬁggﬁgﬁgﬁ%éqgd[ﬁ?]gbﬁ%eﬁﬁfcmg&gﬁﬁiorom%% ane extract was dried
and evapordighdetomeshayie) o aferdothe titloconmovndh@ddmeghphy on silica eluting with a

met hanol / difg ‘;gr;(g{r@gd%gﬁagwggw yorded the title conpound as an oil (55

Th d to ' the d | t 65 by th d
22 for Exahbl ﬁi%ﬂ%@%ﬁgﬂ&q@%@m&%@aﬁhﬂ%p PR 5 G0 2 80 (ary )
é gg ?118 (2H, ’Ih‘)ace;hlm)@%leavﬁdbyﬁeaﬁﬁer(t%S%&)hydﬁocﬁﬁnéﬁid(H)ml)Sjij_lSS (lH7 gg)
s :
(1H d). 4ten @f& %0 éé%"{'"t’gaé “a%'i%g‘z?‘i%baf‘g‘ﬁé‘éflﬁééﬁ%&éé’f b (NH) |
Exanple 7 S@R}lﬁn t{o(qum@\ﬁmﬁ@imommgwbdbmeﬁyh@ csaporatipr pader i di n-] -yl ) - 1- (6-
met hoxy qui dipls s ga'éu}‘;gbﬂ ﬁﬁlbﬁé’b@ d1c k x:'ﬁfﬂ]\_ bRdichloromethane

gave
(R-2-(1,4-Drox zas - -net.h quwng n4y|) et hano
| "[R] {02 ()GH%%%WW 119 R‘PF §°

1, 4- di oxa-Beakhspine affordebthe dﬁﬁams éﬁalaﬁenasbv)sommom smimesb ¢lﬁraﬁ]iplc

di chl or onet hag%‘ﬂg%&%%ﬂ_g&%ﬁ/ ﬁg%&&@g ofg%cy\o 02/18224 2 7 FED) 2Ji5 inflate

(30 nol % W Was sfirred for 6 hours, filtered through
celite, dvhpileeareppuashd cbr omat ogr aphed on silica gel (d| chl or onet hane t hen

met hanol - di chlaohpigé B?t'ﬂ@)cet&& )*(g hinidonletifeaARRIRSe (690 My) . M5 (+ve
IoneleCtmml ?H‘é nﬁw ml 5 3 .
[(R 12 onide glt{Li M8k fLspRropyieltylaming (45 meh ¢nq 3 mpleculgr sievesone
(0.1g) in methanol (3 ml) was treated with sodium triacetoxyborohydride (0.18 g) and
stirred for 16h. , The mixture was filtered and evaporated. The residue was partitioned
between dichloromethane and saturated aqueous sodium bicarbonate solution. The
dichloromethane extract was dried and evaporated to give an oil. Chromatography on
20  silica eluting with a methanol/dichloromethane gradient afforded the title compound as an
oil (55 mg). This was converted to the dioxalate salt (70 mg) by the same procedure as for
Exampie 1.
SH (CDCl3 - free base) :1.50 (2H, m), 2.00 (2H, m), 2.1-2.6 (4H, m), 2.80 (2H, m), 3.25
(1H, m), 3.90 (3H, s), 4.20 (2H, 5), 5.40 (1H, dd), 7.15.(1H, d), 7.25 (2H, m), 7.35 (1H,
25 dd), 7.60 (3H, m), 8.05 (1H, d), 8.80 (1H,d)
MS (+ve lon electrospray) m/z 432 (MH+).

Example 8 3-({1-{(R)-2-Hydroxy-2-(6-methoxyquinolin-4-yl)-ethyl]-piperidin-4-
ylamino}-methyl)-chromen-4-one, dioxalate

‘ HO
@
A0 EN N
Ho
P
N 0
This compound (43 mg)was prepared from amine (1d) 4-oxo-4H-chromene-3-

carboxaldehyde by the same procedure as for Example (le).
MS (+ve ion electrospray) m/z 460 (MH+).

30
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The acetal (7a) was cleaved by treatnment with 5M hydrochloric acid (10 m)
in acetone (20 mM) at 60 C overnight. The m xture was basified wth sodi um
bi carbonate solution and concentrated. Extraction into dichl oronethane,
_evaporation and chromatography on silica gel (dichloronethane then

met hanol - di chl or omet bane) gave a 10 yel | ow gum (482 ng) Mfch 82§ i dified on
st andi ng. Recr stallisation fromboiling ethyl acetate/hexane afforded the
_product adod f%lzé yel l ow solid (220 nmg), which by chiral hplc was shown to
have an enantioneric excess of>98% (c) Title conpound A mi xture of the
ketone (7b) (0.1 g), 2-am nonethyl benzi m dazol e 15 di hydrochloride salt (73
ng), diisopropylethylamne (45 ng), and 3A nolecular sieves (0,1 g) in

met hanol e d w et oxybqQr ohydr,i 18 g) and
stirred foé' ?ﬁ%eal\ﬁﬁ'?ﬁ@ ﬁgf \% ‘ﬂ“ﬁl%@hﬂg'ﬂﬂmé ?"é‘ﬁ@d" q}rhg‘?'r esi due was
partiti oncuethexyrquingli Dd‘!-bfﬂ'letl’rﬂanhﬂmmhnd sat ur at ed aqueous sodi um

bi carbonate solution. The dFes tjane extract was dried and evaporat ed

to give an oil. Chrorratography bN 2 siflica eluting with a
met hanol / di chl or onmet h ’ ﬁ itle conpound as an oil (55
ng). This was converted t ¢ d| pxal at eHsal ) by the sane procedure

as for Exanple 1. bH (CDCN&-“ffee base) : 1H —F), 2.00 (21-1, ,

2.1-2.6 (4H m, 2.80 (2H, m, 325 (IH, n), 3. (3H, s), 4.20 (2H, s),

505 (11 d) %85‘?'."‘*‘“3‘%"5%’7‘” e () Exampl 6 &
e io ray z anpl e

3-({I- [(R) “é’ 1‘5’%?)% %ag: m%é?y ﬁ’ﬁ%‘ 91837?) et hyl ] - pi peri di n-4-

yl ami no[ - dﬁSﬁWe)lomﬂmmm)l)ndnéW @tfﬂ'khl ate 30 10 Thi s conpound (43 ng)was

prepared from am ne (ld) 4-oxo-4H chronene- 3- car boxal dehyde by the sane

S o IO 020 A i 7 5
B-i ndol@ 2- ﬂma@wwwnc&@mﬂ%@g}.p@mli gYalate - (6—

meet boxy- qui nol I n-4-yl)-etbanol, dioxalat e

HO
L
O
-~
,N
H,C z::

This compound (43mg)was prepared from amine (1d) and 1-methyl-1H-
benzimidazole-2-carboxaldehyde by the same procedure as for Example (l€)
15 MS (+ve ion electrospray) m/z 446 (MH+).

Example 11 (R)-2-{4-](6-Methoxy-benzothiazol-2-ylmethyl)-amino)-piperidin-1-yl}-
1-(6-methoxy-quinolin-4-yl)-ethanol, dioxalate

20 0O—CH,
This compound (43mg) was prepared from amine (1d) and 6-methoxy-
benzothiazole-2-carboxaldehyde by the same procedure as for Example (1e).
MS (+ve ion electrospray) m/z 479 (MH+),

25 Example12 (R)-Z-{4-[(4,6-Diﬂuoro-lH-benziuﬁdazol-Z—ylmethyl)-amino]-piperidin-
1-y1}-1-(6-methoxyquinolin-4-yl)-ethanol, dioxalate
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HO. nte NI 5 This conpound (14 ng) was prepared fromamne (ld) and

5-brono- 1Hi ndol e- 2- carboxal dehyde by the sane procedure as for Exanple

(le) Ms (+ve ion ele trospray) nlz 509 (M#). Exanple 10

(R)-1-(6- Met hoxy-qui nolin-4-yl)-2-{4-j(1-nmethyl -1 H -benzi m dazol -2- 10

yl met hyl ) - am no] - pi peridin-1-yl }-ethanol, dioxalate H,p-,Tﬁ_p qgrpound

(43ny) was wy @petzed fromamne (1 d) and 1 nmet hyl - | H O ot

benzi m dazol e- 2- car boxal dehyde by the sane procedure as for Exanple (le) 15

M5 (+ve ion electrospray) niz 446 (M—I+) Exanpl e 11

(R)-2-(4-[(6-Met boxy-benzot hi azg| - t hyl ) -am no} - pi peridin-1-yl}-

| - (6-met hoxy-qui nolin-4-yl)-ethan d| xal ate 20 O CH3 Thi s conpound (43ny)
(

was prepared fromam ne (Ld zot Ri azol e- 2- car boxal dehyde
by the sane procedure as for e ﬁ/%n e ion electrospray) mz
479 (MFi +). 25 Exanple 12 N

(R -2-{4-j(4,6-D fluoro-1H benzi mdazol - 2-yl net -am na] - pi peridin-
1-yl}-1-(6-nmet hoxyqui nolin-4-yn-ethanol, dioxal atefW 02| 0a22-4 2 7 FF LIJLS

(a) (4, 6- %@@qﬁﬁﬁl’#@gﬁ"ﬁ? p_%_yg %é H@LQyI am ne A m xture of glycine

(2.0g) an uor o- m ne in 5M hydrochloric acid (5nl)
was heat ed undérmjxgre pf Y‘Eﬂ‘a@&ﬂgﬁ@lﬂ% -diflyoreberrsner! eiangisgingM 5 car bonat e

sol ution wa&oaqdﬁaacim(smﬂ)Wawemﬂm&emtfbmm&@uu kel Bbditin

di chi o evapor at 0. dryne and the
r135| :ju Wa‘é‘f'r oﬁﬁ? ?"1‘@108&” aﬁ%@ﬁ%ﬁé@ﬁﬂ@ﬂ’l" sriﬁ}’imv ‘P BFE ﬁgﬁ# Wi | gd Z?\d evapor at ed
to give a diddmmompéthSy) The ricpusfactiomway afammﬂsiﬂoaiy))nessrﬂnﬂ theBdsidudas. (b) Title

Z

conmpound A ) tone (7hb)
(0. 0859) 1% Iﬁ%ﬁ%ﬁ/%ﬁ%#ﬁ%ﬁ%ﬂf%ﬁﬂ‘&n rgtngg‘é#% or ed the f?lt onpound as
an oi |l gr@*;"ﬂwmaﬂrﬁ AR §bray) Mz 468 (MH+).
(b) Title compound
10 This was prepared from the amine (12a) (52mg) and Letone (7b) (0.085g), by the

method of Example (7c¢) to afforded the title compound as zan oil (63 mg).

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

1H NMR (CDCl3) §:1.50 (2H, m), 2.00 (2H, m), 2.1-2.6 (4H, m), 2.80 (2H, m), 3.25 (1H,

m), 3.90 (34, s), 4.20 (2H, s), 5.40 (1H, dd), 6.75 (1H, brt), 7.05 (1H, br d), 7.15 (1H, d),
15 7.25,7.35 (1H, d44d), 7.60 (1H, d), 8.05 (iH, d), 8.80 (1H,d)

This was converted to the dioxalate salt (78 mg) by the same procedure as for Example 1.

The following compounds (13-15) were prepared by the method of Example 12

20 Example 13 (R)-2-{4-[(4,5-Difluoro-1H-benzimidazol-2-ylmethyl)-amino]-piperidin-
1-yl}-1-(6-methoxyquinelin4-yl)-ethanol, dioxalate MS (+ve ion electrospray) m/z 468
(MH+).

Example 14 (R)-2-{4-[(5,6-Difluoro-1H-benzimidazol-2-ylmethyl)-amino)-piperidin-
25  1-yl}-1-(6-methoxyquinolin-4-yl)-ethanol, dioxalate MS (+ve ion electrospray) m/z 468
(MH+).

Example 15 (R)-2-{4-[(5-Fluoro-1H-benzimidazol-2-ylmethyl)-amino]-piperidin-1-
yl}-1-(6-methoxyquinolin-4-yl}-ethanol, dioxalate MS (+ve ion electrospray) m/z 450
30 (MH+).

Example 16 (R)-2-{4-[(4,6-Difluoro-1H-indoi-2-ylmethyl)-amino]-piperidin-1-yl}-1-
{6-methoxy-quinolin-4-yI)-ethanol, dioxalate
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1H NVR (CDC13) 8:1.50 (2H, m, 2.00 (21L m, 2.1-2.6 (4H, m, 2.80 (2H, m,
3.25 (1H, nm, 3.90 (3H, s), 4.20 (2H, s), 5.40 (1H, dd), 6.75 (iH, brt),
7.05 (1H, by d), 7.15 (1H d), 15 7.25, 7.35 (1H,_dd), Jﬁ]o H d), 8.05
(1H, d), -8.80 (1H,d) This was converted-t.o the dioxal at-éF 8 ng) by the
sane proce\gbl Iﬁ" as for Exanple 1, The foll ow ng conpounds (13- 15) wer e
prepared b {3%* et hod of Exarrpl e 12 20 Exanple 13 (R

-2-{4-[(4,5-D fluoro-1H benzi m dazol - 2-yl net hyl ) - am noj - pi peri di n-
1-yl}-1-(6-nmetboxyqui nolin-4-yl)-ethanol, dioxalateMs (+ve ion el ectrospray)

mz 468 (Me+). Exanple 14
(R -2-(4-[(5,6-Di fluoro-| R.benzi 'd@} | iiet hyl ) yam no] - pi peridin- 25
1-yl }- 1- ( 6- met hoxyqui nol in- hafo 0 |ox e M5 (+ve ion

el ectrospray) mlz 468 ( MH)S |l e 15

(R -2-{4-[(S-Fl uoro- IId benzi m dazol - 2-yl rrethyl) am no] - pi peridiu-1-
yl]-1-(6-nethoxy. UI lin-4-yl)-et hanol di oxal ate M (+ve ion el ectrospray)

mz 450 306 ¥iehy)24-Silaorerazigocnnamate
ER) 2-(4-[(4, GTBafyamnon bﬁmdworoﬁenﬂameﬁmnegah@eﬂa IRizidesdetita 3l6gyin) - 1-

6- met h 4- t 7 _FF3 6. WD 02108224
(et oy b Yok S\l s SR o ol bipbien

2, 4- di f § uometbaxz Galhede 1¢ Mg Jhe anxiuretvray istiacdi fo2lc tthis tempBraByd, tiew et hanol
25ml) at radeld! l#%ﬁgkﬂ% 5
§ret ha)nof1 (%éaﬁﬁ‘m)t at]rgmﬁ:tée@ﬁm n, ﬁh@aﬁﬁ?@%&ﬂnﬁé s'ﬁf?gd; or “2h at &ﬁ "

t enper at ur & d thephases Higes SepagFEd. e praanic phass wienWeshed with Areristei um
chloride (& andenaporary to\givethadeiaststep(ih3ghe phases Were separ ated. The

organi ¢ ph N,y | m chloride, dried and evaporated to
gi ve the a@?@%@lﬂf %@%M& Wﬁ%l 4, 6-di f | uor oi ndol e- 2-car boxyl ate, 10
The azil@oci nnarfie ezidddzamate. (4 Ilmwh%maﬁdmwlumbmr@m&ﬂheﬂeux for 3h.

The tol uepieMARsRVARRIEE 8 ROl iR WBBeL o SHALPAr aphed on silica

(1:1 petrol/ Ioromathane ve th dol e ester (0.16g9). Ms (+ve ion
el ect rospr&"?}“g‘iﬁ' oromsthangily g c@’ﬁ}n%ﬂ e@“ﬁ’&\? oi ndol e- 2- car boxal debyde. 15

The ester MBGbye ibhSoghospray)iz 212 (MH+Wwas treated dropwise with |ithium
al um ni um m%'lﬂﬁuc(r&%&gz %oxgdcﬂ@l) at 0O T. After 1,5h, additional lithium

15 The ester (16b) (0.15g) in THF (2ml) was treated dropwise with lithium
aluminium hydride (1M in THF, 0.71ml) at 0 °C. After 1.5h, additional lithium
aluminium hydride (0.1ml) was added. After 0.5h the mixture was treated with 8%
sodium hydroxide, ethyl acetate and sodium sulphate, filtered and evaporated. The
resulting crude alcohol was dissolved in dichloromethane (3ml) and stirred with

20 manganese (II) oxide for 6h. Filtration and evaporation of solvent gave the aldehyde
(90mg).
MS (+ve ion electrospray) m/z 182 (MH+).
(d) Title compound

The aldehyde (16¢) (30mg) and the amine (1d) (50mg) were stirred in 1:1

25  dichioromethane/methanol (4ml) over 3A molecular sieves at room temperature
overnight. Sodium borohydride (10mg) was added and the mixture was stirred for §h. The
mixture was diluted with dichloromethane, water was added and the phases were
separated. The organic phase was washed with water, dried and evaporated.
Chromatography on silica (5-10% methanol/dichloromethane) gave the titie compound as

30  the free base (50mg).
"H NMR (CDCl;) 8: 1.52(m), 1.99(broad ), 2.20(t), 2.38(t), 2.45-2.65(m), 2.83(dd),
3.28(broad d), 3.92(s), 4.00(s), 5.43(dd), 6.38(s), 6.49(td), 6.87(d), 7.18(d), 7.38(dd),
7.65(d), 8.04(d), 8.77(d), 8.98(broad).

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

T
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al um nium hydride (0.1 m) was added. After O 5h the mxture was treated with
8% sodi um hydroxi de, ethyl acetate and sodi um sul phate, filtered and
evaporated. The resulting crude al cohol was dissolved i n di chl or onet hane
(3m) and stirred with 20 manganese (11) oxide for TFFFLraggon and

evapor at i iy Hass9! vent gave the al dehyde (90ny). NB +ve ion el ectrospray)
mz 182 (NW). (d) Title conpound The al dehyde (16c¢) (30ng) and the am ne
(1d) (5(hng) were stirred in 1:1 25 dichloronethane/ net hanol (4nl) over 3A
nol ecul ar sieves at roomtenperature overnight. Sodi um borohydride (I Om)

\évash?dded ﬁEﬁﬂuﬁditﬁafmh@(ﬁrw‘tﬁsemﬁhlsgdfdrhﬂdasd L@atesmmhmmeqmwmwﬁoﬂw % ed with

i chl or onet and t ses r r at e organic
phase was %@@3&4%&0#31;%%ﬁ rgﬁll%ﬁgd’ @ﬁ%@r"éﬁfé‘@s e@l‘l‘?@’ﬁ’ﬁl ‘g%lﬂj on silica
(5-10% netﬂn@nalthmm@tﬂmﬂ&tet hane) gave the title conpound as 30 the free
base (50mg). "H NWMR (CDCI3) S 1.52(m), 1.99(broad t), 2.20(t), 2.38(t),
2.45-2. 65(rr) 2. 83&%])_21 3 28(broad d), 3. 92&l 4.00(s), 5.43(dd), 6.38(s),
6.49(td), Example)7 B)-trtfMethory-gnimglin-4-yD-26d((HH-PyrrololZA-blparidiayecd-

8. 98( br oadylmet@)(maﬁo}-pipeﬁaiaqtﬂp%maam dickalah67 (MHH). -38 2 7 25ila WO

02108224 A solution of the freec chl oroformwas treated with 2 nol ar
equi valents of oxalic acid (0.1 Msgl ut||0n |nHet her). The resulting

n O~ee the dioxalate salt. 5
Exanpl e 17 (R)-1- (6- Met hoxy- in-4-yfy LI

-2-{4-[(1Hpyrrol o 2, 3-bl pyri di ne* 2-
yl met hyl ) - amvmhmddlg}éfdarbbmylib-ayid} et hanol, dioxalate ie (a) :

7- Azai ndol e- 2- ¢ otﬂgﬁ:% t I THE (30mi

was cooled to ‘%5) dg ]&lﬁmigl %B%Elr‘)\ﬁ% |n ggiéﬁg&s}?' b{i 1.In1)(vvas )
added él‘?op\}\ﬁh@él(lﬂ\‘[@rh%a@ﬁ é %ﬁffﬂéﬂ?se 9 GusgRioad t hr ough for

10d i R f odibmae sz BabblRd mrmgﬁtfmr 10 lﬂﬂ; foliB@RedBy<IOULhiR sﬂﬂﬁlg 'ﬂieJlﬂWﬁﬁe ﬁr@sl }Nar mI to 0 C
Fresh Tre diev e TR RAgm iR i doatbe DRl ByPetoamitey pucyl
lithium ( mﬂMolmnq;Erﬂshﬂ'HF (15]1:1151%:; added, theidixthrel wagoioled to AHQ ‘Erandtdbntyl ng for | h
at -70 C jithium (1.7M in pentane, 10.5ml) was added dropwise. After stirring for 1k at ~70 °C,
15 carbon dioxide was bubbled through for 10 min followed by stirring for 30 min. Water
(1.2ml) was added and the mixture was allowed to warm to room temperature before
pouring into saturated ammonium chloride. The aqueous solution was washed with ether,
filtered and acidified to pH3.5. The white precipitate was collected and dried to give the
acid (2.38g).
20  MS (+ve ion electrospray) m/z 163 (MH+),
{b) Methyl 7-azaindole-2-carboxylate.
The acid (17a) (1.0g) was partially dissolved in DMF (20ml) and methanol (2mf)
and treated dropwise with trimethylsilyldiazomethane (2M in hexanes, 3.1mt). The
mixture was stirred overnight then evaporated. Chromatography on silica (0-20-50-100%
25  ethyl acetate/hexane) gave the ester (0.35g).
MS (+ve ion electrospray) m/z 177 (MH+),
(¢) 7-Azaindole-2-carboxaldehyde.
This was prepared (74%) from ester (17b) by the method of Example 16¢. MS
(+ve ion electrospray) m/z 147 (MH+).
30 (d) Title compound.
This was prepared from aldehyde(17¢) and amine (1d) by the method of Example
16d Chromatography on silica (5% methanol/dichloromethane) gave the free base (35%).
'H NMR (CDCl,) &: 1.51{m), 1.99(broad t), 2.18(t), 2.38(t), 2.50(m), 2.61(m), 2.80(dd),
 3.25(broad d}, 3.91(s), 4.07(s), 5.42(dd), 6.30(s), 7.05(ad), 7.16(d), 7.35(dd), 7.63(d),
- 35 7.84(d), 8.03(d), 8.28(d), 8.78(d), 10.03(broad).

preci pitate was washed wi-t
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15 carbon di oxi de was bubbl ed through for 10 at followed by stirring for 30
mn. Water (1.2m ) was added and the m xture was allowed to warmto room
tenperature before pouring into saturated amoni um chl ori de The agueous
solution was washed with ether, filtered and acidified td p1ffa §4¢drhe white
preci pi t atygoyam&o! | ect ed and dr| ed to give the acid (2.38g), 20 M5 (+vc
i on el ectrospray) mz 163 (M+). (b) Methyl 7-azaindol e-2-carboxylate. The
acid (17a) (1.0g) was partially dissolved in DWW (20nl) and met hanol (2ml)
and treated dropwi se with trimethylsilyldi azonet hane (2Min hexanes, 3. W.

The m xtu was, stirred en evapor ated Chromat ography on silica
( 0- 20- 50- 1%%“%“8@%519%@&%%?@5?@ gave the ester (0.35g). MS (+ve ion
el ect r ospr fy)frepibasehvid codvidityd intd the dibxAataisaltif the Methad bOR@ngdhlgle. Thi s was

prepared (74% fromester (17b) by the nmethod of Exanple 16c. M5 (+ve ion

el ectrospray) ntz 14 ]nés_M-H 30 é]gl. Title co ound. This was prepared from
al dehyde( LEximple 48 @R hés-Yethoxyy1, GPMVhduH: B fhifquinoxadis-2ehr omat ogr aphy on

| Lo 359 H NVR
s o YR gt sl i liatese (20 (10"

2.80(dd), 3. 25(broad d), 3 91(5) 4407 s), 5.42(dd), 6.30(s), 7.05(dd),
7.16(d), 7.35(dd), 7. 63(d)/ (D8 28(d), 8.78(d),
10. 03(broad), -39 27FFJ2C5 2/ 18224 3 n el ectrospray) mz 432
(MH+). The free base was convertell into the di'oxal ate salt by the nethod of
Exanpl e 16(z) @uiasxsalige-2@abpyaldehyds. Met hoxy- [ 1, 5] napht hyri di n- 4-yl)
- 2- {4((gni uoxalfyiswas e BohethA ka]ﬁ.e.tzecram hetatd by ke tﬁ\ﬁﬂﬁ*
di met hanesyl ph Quj.he | ne-2-car boxal dehyde. This was
prepared f W&f&‘i d‘ﬁ%‘ﬂ&‘&%“? Pi@ﬁ;at&i‘r boxyl ate by the nethod of Exanple
16c, an® used VEhiswiipomdrdah klsabe preparddbyldridation ofmethylyainordline with pr epar ed by
oxi dation gf, oo IBEANL A0 ) Lad¥dullt et. al 7. Chem. Soc. 2052 (1956).
(b) 4-Hydroxy-6-methoxy-{1,5]}-naphthyridine
5-Amino-2-methoxypyridine (55g, 0.44mol) in methanol (1000ml) with methyl
propiolate (40ml, 0.44mol) was stirred for 48 hours, then eveporated and the product
15  purified by chromatography on silica gel (dichloromethane) followed by recrystallisation
from dichloromethane-hexane (44.6g, 48%).
The unsaturated ester (10.5g, 0.05mol) in warm Dowtherm A (50mi) was added over 3
minutes to refluxing Dowtherm A, and after a further 20 minutes at reflux the mixture
was cooled and poured into ether. The precipate was filtered to give the title compound -
20 (6.26g, T0%)
(c) Bromomethyl-(6-methoxy-[1,5]-naphthyridin-4-yl)-ketone.
The naphthyridine (18b) (10g, 0.057mol) in dichloromethane (200ml) containing
2,6-lutidine (9.94ml, 0.086mol) and 4-dimethylaminopyridine (0.07g, 0.0057mol) was
cooled in ice and treated with trifluoromethanesulfonic anhydride (10.5m}, 0.063mol).
25  After stirring for 2.5 hours the mixture was washed with saturated ammonium chloride
solution, dried, evaporated and purified on silica (dichloromethane). The triflate (13.2g,
0.044mol) in DMF (200ml) with triethylamine (12m], 0.086mol) butyl vinyl ether (22ml,
0.17mol), palladium (II) acetate (0.97g, 0.0044mol) and 1,3-
bis(diphenylphosphino)propane (1.77g, 0.0044mol} was heated at 60°C for 3 hours then
30  evaporated and chromatographed on silica gel (dichloromethane) to give a yellow solid
(10.7g, 95%). This was dissolved in THF (250ml), water (40ml) and treated with N- . -
bromosuccinimide (7.4g.0.042 mofi) for 1 hour, then evaporated and chromatographed on
silica gel (dichloromethane) to give the ketone (10.42g, 98%).
(d) (R)-2-Bromo-1-(6-methoxy-[1,5]-naphthyridin-4-yl)ethanol

“40 -



sel eni um di oxi de, as described by Landquist et. all. Chem Soc. 2052 (1956).
(b) 4-Hydroxy-6-net hoxy-[1,5]-napht hyridi ne 5-Azni no- 2- net hoxypyri di ne (55g,
0.44nol) in nethanol (1000m ) with methyl propiolate (40ndl, 0.44npl) was
stirred for 48 hours, then evaporated and the product 15 péci £38d by

chr omat og{@g'hwg silica gel (dichloronethane) followed by recrystallisation
fromdich % ane- hexane (44.6g9, 48% . The unsaturated ester (10.58,
0.05nmol ) in warm Dowt herm A (50m) was added over 3 mnutes to refl uxing
Dowt herm A, and after a further 20 mnutes at reflux the m xture was cool ed

and poured int crh@két&{e 15’&)% O20RbLE iVRRichd WhkatdWhqHyB. the title conpound

20 (5200 00 S L ISR o PR ) =t

cont ai ni ngveRight, Ithei dititimaclamii®{ big, 00 408K addell andthe dnixtinentingd frd homy) i di ne
0.07qg, O. c {

'EI’I fl goronéggﬁea%‘%\’%%eg gﬁ%%@ %’a@hﬁ?gﬁ&%&e’i@e@%%ﬁ%ﬁ&%)&t er stirring for

2.5 hour s whits splid4ids, 189. vvashed wi th saturated ammoni um chl oride sol ution,

((Jlrl ed, evapQRaL qg Maﬁ{, Illsz_h dinld-ilcirfust %1 f\hl or onet ?ane) The tri fl)all;e I
13.2g, 0.044 triet ne 12ml 0. 086nop1 uty
vinyl ether (2 al ﬁﬂr&@ﬁm%“%éﬂ’g th potaseuB | ) and

1,3 bls(dlmwéMbblmmbbﬁmm(Mmﬁ or@edmzemaa)awgmh&mmtbaat 60C for 3

hours the %9%3 o

(dichloro %919{ @%’%&% %&g%rﬁbow S %&?{)%glqﬁm%g%’f?%‘%%e%s di ssol ved
in THE1Q 25@#611)1{[’ ter (40ml) and treated with N- . bronosucci ni ni de
(7.49g.0. 044s ehoﬁéléctﬂas rm;zgo@ ypporated and chromat ographed on silica

?g) ; (zdéfgkﬁr@ﬁ%%&ﬁm?(ﬁ ""Piib f‘:ﬁﬁw‘?ﬁ’&ﬁ{iﬁ%ﬁﬁ thy %%ﬂg%"%% FED L" Ma
WO 02/ 0822.1 Tﬂhxshms@repat@d&ojn cx&ariny(1 8€) b BRréthod of Bxampler(pc,dlas treated with

(+)-B- chl(gﬁ) &?b%(acam phenyl borane ((+)- Dl P—chl oride) (12g, 0.037npD1)
and stirre overn t hen dj et hanol am ne itESg, 14nol ) added and the

m xturb sti rreJT?deYasiBfeﬁéi'ﬁii§°m the 3ldehydei(18Rnd the,#5iing 380 Wd’#ﬁ&h@g&faphy on

silica gelEagphyl6daCiabaitegiaphiohtsill V0% thethaidlidichiopsthétianey: S&eﬁ%a% (e)
(R) 2- (6- l\ﬁbt h%y [ 1, 5] - napht hyri di n-4-yl ) oxi rane The al co 8d) (4. 8g,
0.017mol ) J&F W&t%anol (20nl) was stirred with potassium
'H NMR {(CDCl3) 5 1. 61(m) 2.03(broad t), 2.22(1), 2. 42(dd) 2.68(m), 2.86(broad d},

3.09(dd), 3.30(broad d), 4.03(s), 4.23(s), 5.73(dd), 7.11(d), 7.78(m), 8.09(m), 8.20(d),
20 8.78(d), 8.91(s).

MS (+ve ion electrospray) mv/z 445 (MH+).

The free base was dissolved in chloroform and treated with 2 molar equivalents of

methanesulphonic acid (0.1M in ether) to give the dimethanesulphonate salt.

25 Example 19 2-({1-{(R)-2-Hydroxy-2-(6-methoxy-quinolin-4-yl)-ethyl]- piperidin-4-
ylamino}-methyl)-quinolin-8-ol, dioxalate

HO N
/0 Ry O\u/\Cﬁ
N/ I &

Thiswas prepared from 8-hydroxyquincline-2-carboxaldehyde and amine (1d) by
the method of Example 16d. Chromatography on sitica (10-20%
30  methanol/dichloromethane) gave the free base (53%).
"H NMR (CDCly) §: 1.62(m), 2.02(broad t), 2.22(t), 2.41(t), 2.52(dd), 2.69(m), 2.83(dd),
3.28(broad d), 3.92(s), 4.16(s), 5.41(dd), 7.18(m), 7. 31(m) 7.39(m), 7.48(d), 7.63(d),
8.03(d), 8.11(d), 8.77(d)
MS (+ve ion electrospray) m/z 459 (MH+).
. 35 The free base was converted into the dioxalate salt by the method of Exampie 20
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carbonate (2.6g, 0.019 nol) for 1 hour, then evaporated and chromat ogr aphed
on silica gel (ethyl acetate-hexane-dichioronethane) to give a solid
(3.14g, 92%, (91%ce by 10 chiral HPLC). MS (+ve ion electrospray) nlz 203
(NTH+) . (1) (R)-1-[2-Hydroxy-2-(6-nethoxy-| 27 Fro 2003

o oLuld

1, 5) napht %I di ne- 4-yl)]ethyl -4-am no piperidine This was prepared from
oxirane (1T the Met hod of Exanple (lc,d). (g) Title Conmpound 15 This
was prepared fromthe al dehyde (18a) and the amine (18f) by the method of
Exanpl e 16d. Chromat ography on silica (10% met hanol / di chl or onet hane) gave
the free base (54%. "H NWR (CDCl 3) 6:1.61(m, 2.03(broad t), 2.22(t),
2.42(dd), 2.68(m, 2.86(broad d), 3.09(dd), 3.30(broad d), 4.03(s),

ﬁ/is 2?( s), SEidgplel20. (R)- I-J{Q-CFOB.enio[Zﬁ,@Iﬂnadﬁzﬂ%-ﬂhe%@lﬂﬂ%ﬁh]—pnp@ﬁd%—ﬂ?ll}-fi) d8 91(s).
+ve io ree base was dissolved in
chl or of or ﬁéﬁ%ﬁﬁ%‘ﬁﬁgwﬁﬁ!"ﬁ‘%h&@% val ents of nethanesul phonic acid

(0. IMin ether) to give the d| anes |phonate salt 25 Exanple 19

2-((1-[ (R -2- Hydr oxy- 2- (65 ui 24 at hyl ] - piperidin-4-
yl am no) - net hyl ) - qui nol i n- 8- xal at eﬁThl p‘fepar ed from
8- hydr oxyqui nol i ne- 2- car boxa and am ne~Ad)S by the nethod of Exanple
16d. 30 net hane Vdi chl oronet hane) gave the
free basen@iﬁ% “ %]W{z%@ﬁﬁgﬂa@{}’gﬁ 2.02(broad t), 2.22(t), 2.41(t),
2.52(dd), 2.69(Hswas m@@wd)ﬁomtae %])Jna@zglz(fsyarbmm«ﬁ)??l b#1( dd),
7.18(m, 73 kethbd éf Cv:%:ﬁilug maithéafcsﬂolwaﬁst%a%h@m Qqm8. 77(d) M5
(+ve ion eIetroTnE) % . 35 The free base S converted into
t he di oxal &t %‘%’E’H@ mple 20 -41 2 1 11. tU a WO
02/ 118224 @){ﬁﬂbl@m@ﬁmd
(R - 2- [(Ben yl}-1-
A tgxy qw ﬁh%ﬁ%@@a&ﬁé (BB M iRl Ay RAE ethBa or

Example 16d Chm matography on silica (10% methanol/dichloromethane) gave the free

base as a foam.

"H NMR (CDCl3) 8: 1.60-1.90(m), 2.03(broad t), 2.25(t), 2.38 - 2.70(m), 2.86(broad d),

3.09(dd), 3.30(broad d), 3.95(s}, 4.11(s), 5.47(dd), 7.18(d), 7.38(dd), 7.65(d), 7.75(d),

15 8.09(m), 8.05(m), 8.60(s), 8.78(d).
MS {+ve ion electrospray) m/z 450 (MH+)
The free base was converted into the dioxalate salt (45 mg) by the method of Example 16.

Example 21 (R)-1~(6-Methoxy-quinolin-4-yl) -2-{4-[(quinoxalin-2-ylmethyl)-amino}-

- 20  piperidin-1-yi}-ethanol, dioxalate
HO ‘O\
o N Ny
) O
_ N
This was prepared from aldehyde (18a) by the method of Example 16d.
Chromatography on silica (10% methanol/dichloromethane) gave the free base (38%).
'"H NMR (CDCl;) &: 1.62(m), 2.05(broad 1), 2.24(t), 2.43(1), 2.52(dd), 2.69(m), 2.85(dd),
25  3.30(broad d), 3.92(s), 4.22(s), 5.43(dd), 7.18(d), 7.37(dd), 7.65(d), 7.78(m), 8.03(d),
8.10(m), 8.78(d), 8.92(s).
MS (+ve ion electrospray) m/z 444 (MH+).
The free base was converted into the dioxalate salt by the method of Example 16.

30 Example 22 (R)-1-(6-Methoxy-quinolin-4-yl)-2-{4-[(1-H-pyrrolo]3,2-b]pyridin-2-
ylmethyl)-amino]-piperidin-1-yl}-cthanol, dioxalate
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5 (a) Benzo[ 1, 2,3]thiadiazol e-5-carboxal dehyde This was prepared from

nmet hyl benzo[ 1, 2, 3]t hi adi azol e-5-carboxyl ate (0.291g) by the nethod of
Exanpl e 16c¢, (except that the al cohol was stirred with manganese (B) oxide
over ni ght) and used without purification. (b) Title Conpound 10 This was

pr epar ed Rp@n%h hg al dehyde (20a) and the amine (I1d) byZthéfdef$isd of
Exanpl e 16d romat ogr aphy on silica (10% net hanol / di chl or onet hane) gave
the free base as a foam 1H NVWR (CDC13) 6: 1.60-1.90(n), 2.03(broad t),
2.25(t), 2.38 - 2.70(m, 2.86(broad d) 3.09(dd), 3.30(broad d), 3.95(s),
4.1 1(s), 5.47(dd), 7.18(d), 7n 65(d), 7.75(d), 15 8.09(m,
8.05(m, 8.60(s), 8.78(d). M (+v Q:;B*ectrospray) mz 450 (M+) The free
base was converted into tH y the nethod of Exanple
16. Exanpl e

21(R) - 1- (6- Met boxy- qui nol i n- 4- yl)ﬁz 14- [(gttlnoxalln 2yl mei hyl ) -am no] - 20
pi peridin-1-yl)-ethanol, dioxalate HO This was prepared from al dehyde (18a)

by the net(rapﬂ{.q;@nazs l;mbp,ﬁﬁﬁl.z.caﬁmgagj raphy on silica (10%

net hanol /diclil orret hane ree

8:1.62(nm, 2.05(bBroad" %5%?4?”?'51}]‘&‘? ‘)li?»a@é??@é%‘w‘i‘”@%lg 5(dd) 25
3. 30( bri)adanﬁ)w (18) &2@3 method 20 Bxpmpls. 168 (eiipt that 18 (albphol v Bl withy 65(d) |

7.78 + | ect 0|
Fai? L P gy B o ryidipinctn e o o P,
Exanpl e 160 ERpEd 22 (R) - 1{6- Met hoxy- qui nol i n-4-yl)-2-{4-[ (1-H

pyrrol of 3, 2 b] Mymm@ueulﬂmmyhmemmh}@umwandn@ela) ¥ the Blcthodef . di oxal ate

WO (12108224 7. | dchyde Thi
vvas( pr epar k{m@ﬁ%?&%rq %ﬁya[(i&lé n{fﬁﬁé‘?ﬁ%ﬂmﬁmﬁtﬁ?&car gl Zéfoclé) eandI >
5 - anlthe bqalsﬁasalfyamhe met hod of Exanple 16c, (except that the al cohol was
stirred wit $21.66(m), L6 ER0YES ﬁ@és@@&@%ﬁd&%é*ﬂ? !d i fication.

b) Titl d ag h
(7 ) byt hestrRhbus 800 ADBep st Ll @cﬁ oy 8k AT oot © 2" "
met hanol / d7.60{n{r8c09éah)) 80S]d) ohadgmi), 878 d)e®15(s)..
MS (+ve ion electrospray) m/z 432 (MH+)
15  The frec base was converted into the dioxalate salt (69mg) by the method of Example 16.

Example 23 2-({1-[(R)-2-Hydroxy-2-(6-methoxy-[1,5]naphthyridin-4-yl)-ethyl]-
plpendm-4-ylammo}-methyl)~qumohn 8-0l, dimethanesulphonate

H

20 This was prepared from 8-hydroxyquinoline-2-carboxaldehyde and the amine
(18f) by the method of Example 16d. Chromatography on silica gel gave the free base.
"HNMR (CDCly) &: 1:49-1.73(m), 1.92-2.10(m), 2.1-2.25(m), 2.31-2.48(m), 2.60-
2.74(m), 2.69(m), 2.78-2.81(m), 3.09(dd), 3.25-3.38(m), 4.02(s), 4.16(s), 5.73(dd), 7.05-
7.22(my), 7.26-7.34(m) 7.36-7.48(m), 7.79(d), 8.09(d), 8.20(d), 8.77(d)

25  MS (+ve ion electrospray) m/z 460 (MH+).

The free base was converted into the dimethanesulphonate salt as for Example 18.

Example 24 (R)-2-{4-[(d-Fluoro-1H-benzimidazol-2-ylmethyl)-amino}-piperidin-1-
yl}-1-(6-methoxyquinolin-4-yl)-ethanol, dioxalate

eehan
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10 base as a foam rH NMR (CDC13) 5:1.50(m, 2.00(broad t), 2.19(t),
2.38(t), 2.42- 2.68(m, 2.81(broad d) 3.36(broad d), 3.90(s), 4.09(s),

5.41(dd), 6:04¢s)—706¢m, 7. 18(d), 7..38(de—F69¢M..... 7 66¢m, 8-09m—
8.05(d), 8.41(m, 8.78(d), 9.15(s). I\/S (+ve |on el ectrospray) mz 432 (NH)
15 The free base was converted |nto t he di oxal ate salt .,(76F9r_r¢g),,pp,y t he net hod
of Exanple 16. Exanple 23 Lyt

2-({1-[(R) - 2- Hydr oxy- 2- ( 6- met hoxy-[ 1, 5] napht hyri di n-4-yl)-etbyl]-

pi peri di n-4-yl am uo) - et hyl ) - qui nol i u- 8- 01, di nmet hanesui phonate 20 This was
prepared from 8-hydroxyqui nol i ne-2-carboxal dehyde and the amne (181) by

t he net e . .Chromat ography on silica gel gave the free base.
'HNNRE%%(IJQ%”E%"% é% ,1.92-2.10(m, 2.1-2.25(m, 2.31-2.48(m,
2.60- 2. 74( nh\soldti6®6fd- ﬂumm&o&:hény}anuﬁc pQdei,rkmﬁlza Cobéh(J0rg4. 02(s),
4.16(s) ( 7.79(d),

8. 09( d) C”%"ﬂ#”ﬁ@% a@%ﬁ%ﬁzﬁ%ﬂ?g‘ﬁ) %§t°3°4%1%60 (M) . The
free ba@él a@a@wwm(@ég diftered amhéﬁemuwhmmse lé.atscdwhmm Exanpl e 18.

Exanpl e

(R rrg {R Cé?ml’zlll u Se &Zﬁm 2-yl met hyl ) - am no] - pi perl din-1-

yl}- 1(@'I gﬁf “:in'rﬂ no di oxal ate HO - 30 -43 2 7 FF3 2~7?S

(a) 3- FmQ4ﬂmmﬂtH4henﬁmmﬂd¢lmylﬂﬁmeﬂxyhnimﬁlﬁn ‘of "2-ffuoro=6-nitro- phenyl ani-ne
KL Krka 1.05 I n

Eat hanol | (SOnQ%n\kN%l?% ogenag%ﬁove‘g?q ne—f?ﬂhl um éﬁgﬁgk%log (0. g)g)

filter eay@n@ﬂW@s@r@m&%h@tmﬂmwos hoprs andeyapgratpd Hodivs pur i fi cat i on.

M5 (14Ve chrbbhatd QRf6AAE added Hlalm{ MHtalun&bévas(émEétml Hbenzi m dazot

ézfﬁor bg’ s he A s Xteéjat‘ F%‘%Rﬁ fj)?%gﬂ%mﬁghggepﬂuwﬁ{) was heat ed

under rex&anledfw)ﬂl %monhamlmchlm&qmr&i@dnd Beporated10 ghealfoam (&53g)) uti on was
added t%? gvl'%nadi%u'ﬁ% 9{&1&5@ extracted with dichioronethane. The

aqueous ction was porated to dryness and the residue was extracted
wit h 1060 felefermpoundy chl oroform dried and evaporated to give a foam

(0.389). MSThiswas prepared B6inrtheahiay {24b) (93 bafg) atdfctrystallised ketone (7b)
(0.17g), by the method of Example (7¢). Purification on silica gel (2-15% methanol-
dichioromethane) afforded the title compound as an oil (0.102g).

MS (+ve ion electrospray) m/z 450 (MH+).

TH NMR (CDCl3) 8:1.50 (2H, m), 2.00 (2H, broad t), 2.10-2.60 (4H, m)}, 2.80 (2H, broad
20 dd), 3.25 (1H, broad d), 3.90 (3H, s), 4.20 (2H, s), 5.41 (1H, dd), 6.95 (1H, m), 7.15 (2H,

m), 7.35 (2H, m), 7.62 (1H, d), 8.05 (1H, d), 8.80 (1H,d)

This was converted to the dioxalate salt (0.13g) by the method of Example 16.

Example 25 (R)-2-{4-[(Benzothiazol-2-ylmethyl)-amino}-piperidin-1-yl}-1-(6-
25  methoxy-quinolin-4-yl)-ethanol, dioxalate

(a) 2-Chloromethyl-benzothiazole
This was prepared from 2-amino-benzenethiol by the method of B.C. Mylari et al
30 [Syn. Commun. 19, 2921-4 (1989)]
(b) Title compound
A solution of the amine (1d) 0.2g) and 2-chloromethylbenzothiazole (25a)
(0.122g) in dry DMF (3ml) containing diisopropylethylamine (0.2ml) and potassium
*  iodide (4 crystals) was stirred at room temperature for 18h and evaporated to dryness.
35  Sodium bicarbonate solution was added and the mixture was extracted with
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(c) Title conmpound 15 This was prepared fromthe am ne (24b) (93.5ny) and
recrystallised ketone (7b) (0.17g), by the nethod of Exanple (7c).

JPuri fication onm sitica get (2=15% met hanoi=—drcht orenethar for

title gonpound as an oil (0.102g). M5 (+ve ion electrospray) rn/z 450 ( ).
“TH NMR (CDC13) 8:1.50 (2H, n), 2.00 (2H, broad t), 2.1Q12 60 (4H' m, 2.80
(214, broad 20 dd), 3.25 (1H, broad d), 3.90 (3H, s),¢ 50“ & 0 s), 5.41
(1H, dd), 6.95 (1H m, 7.15 (2H m, 7.35 (2H, m, 7.62 (1H d) 8.05 (1H,
d), 8.80 (IH d) This was converted to the dioxalate salt (0.13g) by the

met hod of Exanpl e 16. Exanple 25

Enlei? htz)xgldmmeﬁoll -@[%MM{V%ME) 0X O&]soﬁgﬂ%gi_fﬂéaﬂepﬂohu& benzoth| azol e
This wa Pﬁ&%h%gfﬁ?# 'ﬁ‘?‘éﬂé’?‘m}%‘é Mﬁ@%&k" B.C. Mlari et
al 30 [(B}&ﬁg) Cormun 19, 29214 (1989)] (b) Title conpound A solution of the

b t hi I 25 0. 122 ind DIVF
??niﬂg é*@;?en‘.%ﬁ)eleﬁ??? g? ﬁﬁ‘@?a’m e (0. 21 and pot assium i odi de (4"
crys N.W%(@ Clo &d.- (2% H; broad 8, 2.0% - Zﬁﬁ(ﬂ'gm)eﬁéﬁﬁﬁl ed to dryness.
35 SodI H%h@ddip SO0, Broualdyts. manag-) adoe %pqmmraejww(lwa),%d acted wth

i ol S A R B O B g T L oo

sul f at e
met hanoThid wasitanventeito tisndidxdlae sdlif (0:08g)byf thentethod of EtaRple M (+ve ion -

el ectrospray) mz 449 (MH#). 5 1H NWMR (CDC13) 5:1.55 (2H, m), 2.705 12H,
broad t br oad dd 30 (1H, broad d),
3.910¢ 33‘1%!9910 26 (li)az-éﬁl(ml,—)lﬂé Di!!)'fm{(l ﬂ@yﬁnvl@glwﬂ)!inﬂ-m)neﬂwlho (3H, ),
7.65 (lhmind)- ptp‘érﬁih-ﬁ%l-@-ﬂu&c@n(ﬂﬂdxy-@xmﬁn%l adp), dioxdfaed 1H, d) - . - .
This was converted to the dioxal ate salt - by the nethod of Exanple
16. 10 Exanple 26 (R)-2-(4-,4
[(R-]-(2,3-Dfliydro- []f 4] did
ani no} - pi peridin-1-y1- 8- £ uono-
(a) 8-Fl uoro-6-nmethoxy-q

| ) et hyl ] -
-4-yl)-ethanol, dioxalate F

(a) 8-Fluoro-6-methoxy-quinolin-4-ol
2-Fluoro-4-methoxy-phenylamine (3.80g, 26.7mmol) and methyl propiolate
15 (2.37ml, 0.267mol) in methano! (100ml) was stirred for 72 hours at room temperature,
then heated at 50°C for 24 hours. It was evaporated and the product purified by
chromatography on silica gel {dichloromethane) to give a solid (1.66g), a portion of
which was recrystalhsed from dichloromethane-hexane.
The unsaturated ester (0.96g) in warm Dowtherm A (5ml) was added over 3 minutes to
20  refluxing Dowtherm A (15ml), and after a further 20 minutes at reflux the mixture was
cooled and poured into ether. The precipitate was filtered to give the title compound
(0.50g, 61%).
(b) 1,1,1-Triflucro-methanesulfonic acid 8-fluoro-6-methoxy-quinolin-4-yl ester
The quinolinol (26a) (0.48g) and dimethylaminopyridine (0.03g) in
25  dichloromethane (20ml) and 2,6-lutidine (0.48ml) was treated dropwise with triflic
anhydride (0.48ml) and the mixture was stirred at room temperature for 4 hours, It was
washed with saturated ammonium chloride, dried, evaporated, and chromatographed on
silica gel (dichloromethane) to afford a yellow solid (0.69g).
MS (+ve ion electrospray) m/z 326 (MH+).
30  (c) 2-Bromo-1-(8-fluoro-6-methoxy-quinolin-4-yi)-ethanone
The triflate (26b) (19.1g) was converted to the bromomethyl ketone (8.6g) by the
- method of Example (18¢). ‘ :
MS (+ve ion electrospray) m/z 298/300 Q(MH-+). i
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2- Fl uor o- 4- met hoxy- phenyl ami ne (3.808, 26.7mvl) and nmethyl propialate 15
(2.37mL, 0.267nm0l) in nethanol (100m ) was stirred for 72 hours at room
terrperatuma(? ‘"i?g en heated at 50C for 24 hours. It was epap@fat eshsand the
product p P3 chromat ography on silica gel (di ch| or onet hane) to give
a solid (1.669), a portion of which was recrystallised from

di chl or onet hane- hexane The unsat ur at ed ester (0.96g) in warm Dowt herm A

(5mM) was @ggﬁj .QFHEDYFZ‘H uxi ng Dowt herm A (15m ), and after

a further ®was cool ed and poured into
et her. The pre&'kplhramamnﬁarlkeﬂone@éd) (8c5g) was commveerted te theaxjrans(l .04gPbpthg, 619 .

(b) 1,1, 1- qﬁ{ ‘1%2(2 fonlc acid 8-fluoro-6-nethoxy-quinolin-4-yl
ester The gw nol'i no g and di rnethyl am nopyridine (0.03g) in 25
di chl or omg¥l

eﬁﬁ‘éelpa@}ﬁpﬁl‘omym?ﬂ@t e (0.48nl) was treated dropwise with
trifl /A t
for 4 fours O PR B aRoy - Qindlin Y HABoR) whyRipiserdiegnt per at ur e

evapor at ed, anﬂ%WBﬁﬁT%@W&r@%OWGQ@)&h 42 by the Mathedelck ﬁ(‘j’)é{ifford a
yel | ow Solg@buhgkéﬁﬁb(l VB dst/foamOn -el eci rospray) m'z- 326 (M—I+) 30 (c)

2- Brono- | 4y|) et hanone The triflate (26b)
(19. 19) 1¢{§ oﬁvgﬁﬂ%@@ﬁf%ﬁ rrgwr%{ t‘hyl ketone (8.6g) by the nethod of
Exanpl e (J(Sl:?lﬂemﬁ\mdl on el ectrospray) miz 298/300 (M#+). -45 1 1 WO

02/ 08224 4 Lil 1nig lﬁ-dﬁpkaogg@ggmm Pt Wl%ﬂﬁlblﬁydrﬂm ine The

et hods. ol ASHEPEE. fg 5330 e B o 5915183%%%%#5 ShemFeerhipe-t (o)
% hI[ g R\)Nag (ﬁgﬁnmﬁ}p%(ﬁmgwﬁheww dfExédmple) (7). Wﬂﬁoaﬁmmmﬂhc]a; Exam*;.d Ie n( 471ao B)e
fo “glve CRERRldrdic hﬁ‘%"@]’%ﬁ%ﬂﬁ? Sroefgtie ﬁﬁegi*ﬁ%%ﬁiﬁoﬂ% B3y nie 319
(MH) . (SISTive EHWMYM ZAGS(MIEY). pr epared from ketone (26e) (0.10g)
and C{5 Riylnik CHEY 8" P30 (2H, m), 1.95 (2H, broad ), 2.20-2.60 (4H, m), 2.80 (2H, broad

dd), 2.95 (2H, m), 3.25 (1H, broad d), 3.90 (3H, s), 4.10 (1H, m), 4.28 (1H, dd), 4.45 (1H,

m), 5.40 (1H, dd), 6.88 (1H, m), 7.00 (1H, 5), 7.12 (1H, dd), 7.25 (1H, dd), 7.70 (1H, d),

7.82 (1H, m), 8.80 (1H,d)

This was converted to the dioxalate salt (0.131g) by the method of Example 16.

-

H

20
Example 27 1-{4-[(8-Hydroxy-quinolin-2-ylmethyl)-amino]-piperidin-1-yI}-2-(6-

methoxy-quinolin-4-y)-ethanone, oxalate
Hi

1 Q \ 7/

(2) (6-Methoxy-quinolin-4-yl)-acetic acid ethy! ester

25 6-Methoxy-4-methyl-quinoline (0.791g, 4.572mmol) was dissolved in anhydrous
diethyl ether and cooled to 0°C under an argon atmosphere. To the stirred mixture was
added sodamide as a 50% w/w slurry in toluene (0.36g, 4.57mmo}). The resulting shury
was allowed to warm to room temperature and was stirred for 1hour. To this was added
diethylcarbonate (0.28ml, 2.29mmol). The reaction mixture was then stirred at reflux for

30 10 hours after which time it was quenched with water (2ml). The mixture was partitioned
between ethyl acetate (2x100ml) and water (20ml). The organic phases were combined
and dried over magnesium sulfate. The volatiles were removed under reduced pressure

o d
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[ 1, 4] di oxi no[ 2, 3-b] pyridin-3-yl)]-nmethylanvne [C. Conoy et al. Med. Chem
Res. 6,392- 399 (199 )]) (O 055g) by the nethod of Exanple (7c).
LuLification on silica gel (2-10% nethanol--di-chi-or-omet r»ai‘nﬁ r ded -t-he
# tle.conpound as a foam (0.093g). Ms (+ve ion electro 25)) % 33'469 ZIVFH'
15 "H NMR.(CDC13) 8: 1.50 (2H, m, 1.95 (2H, broad t), 2.20-2.60 (4+ir—m
2.80 (2H, broad dd), 2.95 (211, m, 3.25 (1H, broad d), 3.90 (3H, s), 4.1
(IH, m, 4.28 (1H, dd), 4.45 (1H nm, 5.40 (1H, dd), 6.88 (1H m, 7.00
(1H, s), 7.12 (1H, dd), 7.25 (1H, dd), 7.70 (1H, d), 7.82 (1H m, 8.80
(1H,d) This was converted to the dioxalate salt (0.1318) by t he net hod of
Exanpl eanllﬁhe r%ﬂd@@ d to urlﬁcatlon on silica gel using an ethyl acetate-hexan

271-{4- | thI - din-1-y!)-2-(6-
red hoxy B HIF Mré&éfiﬁﬁwﬁ“ digla it Qorp 794 '™ -z
(6- Met hMﬁ;(Aﬁ(II-lr)aﬂ/zm&M{)-) acetic acid et hyl ester 25

6- Met ho hyd

i ot hy! CL R o AReNDEy hrtudd Ppbi G AR R 8359060 ' 0, TTTLG ]
m xtur ees{fds added sodaaui de as a 50% w w slurry in toI uene (0. 364,
4.57mol ). Th@egrels(tzlza)l(9@n§,lwevmmmpﬁasaixdseweaiumnm&%rte erature and

SR
2. 20mmo Wittt bR AR LoRpieg Mdegr Tiseohions0 10" hour s

af t er wkascirred atroom tummqum fai@chonistand trhatie sobreh) wasTemonedaindee was

tit Th [
s s ‘%@?gdeg%mﬁe é’-’g’ﬂfﬁaﬁ%@g’%@.@%‘; 6’2?"3 Bl lid @Sy T oL0an ¢
r entf e cROgrbRSY b@ﬁ?"%‘k@l}’ﬂ@‘@m@ﬁé‘l? ek wan dissolmsf @Nel-t o purification
on sil ldiﬁlcﬂ@lfomtﬂi& (a&l)%ﬁ)téth@@ﬁiﬁd&edm mbeﬂzomhzem-l rhwmwv' ded the

oo { e bRt herbiiohompoied Tomsl %ﬁgw&rw ciﬁ%f e MUV
t ert - burcd rertutsd ester (§0mg,st0dmmio)any diigipmepylathydamine (). }9mlad 18wl ved in a
i xt ur ergd reduftin; %quww &lredANFboRPERp erﬁﬁrelfor 20 Hdurs The SOk Wald Yighnoxi de (44ng;

RN (TR g#ﬂ?%‘lfdﬁfﬁ i ciglasedte GRUDRI Y The resi due
was r e-wateaimpdhervrgamiceghasesivwens conlitinedi and driediovet hhaﬁuss]u)n Slfasettlert hen t he
sol vent . & CHRYfRd uhdbr YRGHSR prdsdtre! AR e AW A BPlrifed of bifiSP el Glns B NV N -
ethyl acetate-hexane gradient. This provided the desired compound as a white solid
(135mg, 93%).
20 MS (APCH) m/z 400 (MH+).
(¢) Title compound
The amide (27b) (177mg, 0.444mmol) was dissolved in dichloromethane (2ml})
and trifluoroacetic acid (1ml) was added. The resulting solution was stirred at room
temperature for 2 hours after which time the volatiles were removed under reduced
25  pressure, The residue was dissolved in dichloromethane and methano! (3:1, 3ml) and 4A
molecular sieves were added (1g). To the solution 8-hydroxy-quinoline-2-carboxaldehyde
(77mg, 0.444mmol) was added and allowed to stir at room temperature under argon for
10 hours. Sodium borohydride (34mg, 0.888mmol) was then added to the reaction
mixture and stirred for a further 3 hours at room temperature. The mixture was quenched
30 by the addition of water (2ml). The volatiles were removed in vacuo and the residue
partitioned between ethyl acetate (2x100ml) and water (20ml). The organic phases were
combined and dried over magnesium sulfate. The solvent was removed under reduced
pressure and the residue purified on silica gel using a dichloromethane-methanol gradient.
This provided the desired compound as a colourless oil (17mg, 8%).
35 'HNMR (CDCl;) 8: 1.40-1.60 (4H, m), 1.85-2.00 (2H, m), 2.75-3.00 (2H, m), 3.16 (1H,
m), 3.81 (1H, m), 3.97 (34, 5), 4.13 (2H, 5), 4.17 (2H, 5), 4.45 (1H, m), 7.19 (1H, dd),
7.30 (24, m), 7.34 (1H, d), 7.52 (2H, m), 7.56 (1H, dd), 8.13 (1H, d), 8.91-8.95 (2H, m).

o
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di ret hyl formam de (3m) and to this was added

0-(7-azabenzotria2o]-1-y1}NN, N, N - tetranet hyl uroni um hexaul uor ophosphat e
(139ng, O, 367mm|) pi peridin-4-yl-carbamic acid tert-butyl ester (80ny,

0. 404nmol YOMEBHH sopr opyl et hyl ami ne (0. 19nt, 1. IOm‘rol,,) The résulting
solution was stirred at roomtenperature for 10 hour & ﬂﬁe gglovent was t hen
15 renoved under vacuum and the residue partitioned between ethyl acetate
(2x1 ©OmM ) @g({ rﬁl he organi ¢ phases were conbi ned and dried over
magnesi um AR Ehtrated under reduced pressure. The resultant
oi | was pmhéomtht@mnswhdgmegwdmaimmaﬂsmﬂhhwquﬂane- hexane gradient. This
provi ded the desired conpound as a white solid (139ng, 95% . 20 M5 (APCI +)
mz 400 (NMB+). & é Title compound The am de (27b) (177 0. 444mmol) was

di ssol ved FxAnapleR0 (&@tﬂd@emﬁm?zolaﬁwﬂmqthmﬁmEpmd Agl146) was
added. 5Themethsuy-guirgplindyt-ahanelsdiekalateed at room tenperature for 2 hours

after which tine the volatiles were renoved un reduced 25 pressure. The
resi due was di ssol ved in dichl orgethane ndf’ﬁ@njl (3:1, 3m) and 4A
nol ecul ar sieves were added l( I—g) e Aofution

8- hydr oxy- qui nol i ne- 2. car boxald® (77mgy, O. 444'Flmo|) was added and

allowed to stir at roomtenpe re, nder argon for 10 hours. Sodium
bor ohydri de (34ny, 0.888mmvl) was Nhen added to the reaction mxture and

stirred fog) BefdotHiligle-3-daghoxgliedcid oom t enperature. The mixture was quenched

f’ﬂeb¥eéf‘§u2dd' 4 ﬁ%{q°%ﬁ*£ﬁrﬁéa=§@éﬁ%g@@fs>§€aé?%%péﬁ oA R Y D AR I O

The or gani sndpﬂmhgkomdeé‘l 38girdnil sediumnuhifide lndrase €2 girmgs eddedrand uhd mi:ﬂfureThe

2P T catyer el RARMIAGUNLRL 16 MRy B GREHS %E%d“ﬁ?”ﬁaﬂﬂﬁéﬂ%ﬁoé. b

desi red cmqﬁ@ewgvagl %thjd@p@mt@g&‘ozm foemm@iigl;%hm aswam@qdmﬂua:m

1.40-1.60 fofkhc 8d (bﬁ&%e’e %jnia m:lst@ sgﬁfo%s%ués?ﬁhef&ach% nkfixtrbwas M, 3. 81
e

fjé? i3 3030@%4 g{%reﬁ w@&vmﬁ thé e Hylutse? with Y’Q‘ﬁg laﬁtmst@diso 2316? i |(41 Hd)
8.91- 8 95 dxﬂfévamrated‘ic? demiés. M%&ﬁdm&to graphidd orl silicafel MnetbARSl- +) m z 457
Scanpi ¥ 105 RS t{*@éﬁ%&ﬁq% %@t@}?ﬂ&%\fﬁ“ﬁe RN CB48br e ey 1) - (-
MS (-ve ion electrospray) m/z 178 C
(b) Benzothiazol-5-yl-methancl
The acid (100a) (0.53g) in tetrahydrofuran (20ml) and triethylamine (0.49ml) was
cooled to 0°C and isobutylchloroformate (0.42ml) was added dropwise and the solution -
20  was stirred at 0°C for 1 hour, when it was filtered into a stirred solution of sodium
borohydride (0.24 g) in ice/water (50 ml). The mixture was stirred at 0°C for 0.5 hour,
neutralised with 2M hydrochloric acid, evaporated to half volume, and extracted with
dichloromethane. The organic fraction was dried, evaporated to dryness and
chromatographed on silica gel (ethjrl acetate) to give the alcohot (0.345g)
25  MS (+ve ion electrospray) m/z 166 (MH)*
(c) Benzothiazole-5-carboxaldehyde
A stirred solution of the alcohol (100b) (0.61g) in dichloromethane (25ml) was
treated with manganese dioxide (3.6g) for 18 hours and was filtered and evaporated to
give a solid (0.505g).
30 MS (+ve ion electrospray) m/z 164 (MH)"
(d) Title compound
A solution of theamine (1d 94% ee) (0.70g) and carboxaldehyde (100c) (0.505 g)
in dichloromethane (15ml) and methanol (15ml) was treated with 3A molecular sieves
and the mixture was stirred at room temperature for 18 hours. The mixture was treated
35  with sodium borohydride (140 mg) in portions and after 18 hours the solution was diluted
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5 met hoxy- qui nolin-4-yl)-ethanol, dioxalate (a) Benzothi azol e-5-carboxylic
acid 4-Chloro-3-nitro-benzoic acid (22g) was suspended in water (750nl)
seaRk-a-n ng—sodt vm-hydroxi-de (4. 33g)-and sodi-um sul f-i-de™

.added Pnd the mixture 10 was heated under reflux for 24 hours. T was _
neutra i sed with 5M hydrochloric acid and extracted,\?nﬁh ? % acttate t'0
afford a foam (13.5g), which was heated under refluk'in “fo*%ic acid (300nml)
containing zinc dust (1.59) for 6 hours. The reaction m xture was cool ed,
filtered and evaporated and the residue was diluted with water, adjusted to
pH 6.5 and evaporated to dryness. It was chromat ographed on silica gel

(et hangjth Watef] eftflcRdaTRY diciisrohl ranaﬁmﬁﬂﬂh Ed@ﬁ@i‘h@éﬁ(lh g&afe the

duct I
Bre(r)lzgtchql éﬁ?ﬁ’m e)%%fi%{(ﬁ? f%]? 2 ecéﬁ%)titg’(fﬁpp?@‘dé@@?"?lr{g/} 3)ahydr of uran (20n)
a(r)1d4t2 r i 84 (GDE): déO(tDlOfl@H. m)y®i20-2.30 2K, dn), 2.85 C2Hy ), B.30KLH yh); 3190 of 8rC rr;at e

: S e t or
I(’IOUI’ WS%HV\@ %@v\gﬁjﬂdls lgddﬁn‘szd a-ﬁfj’gt’ Fﬂf?éﬁm Js)b?i%gﬁ}g(ﬂ)’ohydrl de
(0. %4 g’b%(‘lﬂ,ébﬁ\ﬂél(bﬂ,(()ﬁ)mr(l)ﬂ sSWBISORd)y RO ME sytirred at OC for 0.5 hour,
neut ra'MSQﬂvé%ﬁEle@AsPﬁé?ﬁﬁ&W@r cid, evapor ated to half volune, and

_extract W ch c fraction was dried, evaporated
“to dryn %ME‘ %h?@ﬁﬁf%@‘?ggﬁgﬁséﬁeﬁe 0 as Exampkidt “acef at €) t'(')"gl've The
al cohol (0. 3459) 25 M5 (+ve ion electrospray) nmfz 166 (&) + (c)

Benzot hiyazeh, gﬁb&@gy%gmﬁ\b§%ﬂ6@qs§%g@ on of ‘the al cohol (100b)
(0. 61g) treated with manganese di oxide (3.69)
forl0g ‘hd’l)’r’g ered and evaporated to give a solid (0.505g). 30

VS (+veB|hgrrm@lhcﬂmexmmpby7) mz 164 (M4 (d) Title conmpound A solution of.

t heam r@ﬁjn?emo%%)ﬂiﬁ &9509) and car boxal dehyde (1000) (0. 505 g in
di chl proenettame—tIo . e oy A—gl ecul ar
Si evepEtampld t Meﬁhﬂ&tmﬁﬁ was sti rred at 18 hours. The
m xture was tigated BRywoisdhts0odi unm bor ohyaly i.de Qo)A D~portions and
after| 18 hour$ the splution was di| uted A@ ED "t Ofwi th wat dr,
extragted wt ”Ep’é“ﬂﬁ o'}’%hm,éﬁe and chromat ogz&pPhed on silica gel (jnethanol -
di chi zigmet hame) to bnirthydi'nthéree base of the thtIe conmpound as Jan oil
(0.55 0 A AY 4,7-diffuoro-1H-indol-2-yl

51 A AY 7-nitro- 1 H-indo}-2-yi

52 A AY 4-fluoro-1H-indol-2-y!

53 A AY 1H-pyrrolof2,3-blpyridin-2-yl

54 A AY 4-chloro- 1H-indol-2-yl

55 - ... |A AY - . |2<hloro-quinolin-3-yl ... . ..

56 A AY 3-methyl-benzofuran-2-yl

57 A AY 5-fluoro-1H-indol-2-y!

58 A AY isoquinolin-3-yt

59 B AY 2,3-dihydrobenzo[1,4)dioxin-2-yl

60 A AY [benzo{b]thiophen-2-y]

61 A AY $-methylhenzothiophen-2-y}

62 A AY 5,7-difluoro-1B-indol-2-y!

63 C AY benzoxazol-2-yl

64 A AY 6-chioro-1H-indol-2-v1

65 C DZ 7-fluoro-3-methyl-3H-quinazolin-4-one-2-y!

66 A AY G-cyano-1H-indo}-2-y]

67 C AY 4,5-difluorobenzoxezol-2-yl

68 A AY S-nitro-1H-indol-2-y1

.69 C DZ imidazo[1,2-alpyridin-2-y1
70 A AY 3,6-dichloro-1H-indol-2-yl
-49 -
AT )

P ——
A —————— ek S



6H (CDCI 3)

m, 3.90
7.48 (1H,
8.75 (1H,

(3H, s)

, 4.05

1.50-2.10 (6H, m,

(2H,

62 (1H, d),

2.20-2.70 (2H, m,
s)
\gg),wés £ 5 7.90 (1H, d),
28853 (1H, s). M5 (+ve ion el ectrospray) 7rf FFEA9GWM },
di oxal ate salt was prepared by the sane nethod as for 1 T
foll ow ng Exanpl es were prepared by anal ogous net hods.

5. 45 (

2.85 (2H, m,
1H, dd),
6.05 (IH d), 8.10 (1H, s),
‘The
Exanpl e 1. he

10 A: by nethod

Exanpl e 16 B. Dy Thod pf, EXanpte 7 ¢__py nernod of &xanm re—25 Mettrod,
N Exanpl é0f Avdi offal ate 13 NR synt hegl®Br6hesyl ate H R tri hydrochl or
50AAY4, 7di2f hnr o- | Bt i adol [yl  51AAY7- niii-eulord- Hi-indslalyl 2. 34
SAAAYA chifor o- 114 ol - 2- A seAAvachl b BRI & =Y
56 AAY3- nekhyl - be i srenDZ-yl 57AAY5- Qu&T-diflucké-3Hrqiotezelid-4yohe-2-yl
S0AAYI by () ophen- Byl e1Av. met hyl baad EfaeaieRb g !
62AAY5, 74 f | uor of9 Hi nd@{¥- 2- yI 63CAYbeiBnerershzogezgif-yi
64AAY6. chiyor o- | f —fandol - 2tawt -~ 65CDZ7- f | ucg_ﬂé@bkgggmi@j,ﬁ- gui aanol i n- 4- one-

78 C DZ 5-fluoro-3H-quinazolin-4-one-2-yl

79 A DZ benzof1,2,5]-oxadiazol-5-yl

80 A AY S-trifluoromethoxy-1H-indol-2-yl

81 C AY 6-fluoro-benzoxazol-2-yl

82 C AY oxazolo[4,5-b]-pyridin-2-yl

83 B DZ 3H-imidazo[4,5-b]-pyridin-2-yl

84 C AY 6-fluoro-imidazo[1,2-a]pyridin-2-yl

85 a R 2-hydroxyquinolin-3-yl

86 A AY 4-benzyloxy-1H-indol-2-y1

87 b DZ 4-hydroxy-1H-indol-2-yl

88 A AY 7-methanesulphonyl-1H-indol-2-yl

89 C AY imidazo-{1,2-a]-pyrimidin-2-y1

90 A AY 2-methyl[1,8}-naphthyridine-3-yl

91 A AY 5-benzyloxy-1H-indol-2-yl

92 A AY 3-flucro-/ H-indol-2-y1

93 A AY benzo{1,2,5]thiadiazol-5-yl

94 B DZ 3-(R)-(2,3-Dihydro-[1,4]dioxino[2,3-blpyridin.3-yl

95 A AY 8-hydroxyquinoxalin-2-yl

96 A AY cinnolin-3-y!

97 A AY 6-chloro-1H-pyrrolo[2,3-b]pyridin-2-yl

98 A AY 5-hydroxyquinoxalin-2-yl

99 A AY pyrazolo[1,5-a}pyridin-2-yl

101 A AY 3-fiworopyrazolo] 1,5-a}pyridin-2-yl

102 A R 8-hydroxy-2H-isoquinolin-1-one-3-yl

103 C DZ pyrido[1,2-a]pyrimidin-4-one-2-yl

104 A AY 6-fluoropyrazolo[ 1,5-a}pyridin-2.yl

105 B AY 4-nitro-7 H-benzimidazol-2-yl

106 B AY 4-flugro-§ H-benzimidazol-2-y1

107 A AY 5-trifluoromethyl-thieno[3,2-b]pyridin-6-y]

108 C DZ 7-fluoro-3-methyl-3H-quinazolin-4-one-2-yl

109 A AY imidazof1,2-b]pyridazin-2-yl

110 C AY quinazolin-2-yl

) 111 A AY quinoxalin-6-yl
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66AAY6- cyano- | Hi ndol - 2-yl 67CAY4, 5di f | mar obcnzox9zal - 2-yl
68AAY5-nitro-| Hindol -2-yl 69CDZi m dazo[ 1, 2- a] py6di a- 2-yl
_70AAY3. 6di-eht-ero-—tH-rdol-2- yIM4—9—3«L\9r€}2+982—24—2—7-FF32— 6 7—LM¥I—I=I——|—H€L94——6—y-I—
bl or o- I'H RGO =2y 1™ 73CAYIR il nazol'i - 4~ 6ie~2-'y1™

F4OBRE~7- di f | uor o- 3H qui nazol i n- 4- one- 2-yl 75AAY7- net hoxybenzof uran-2-yl B
76CAY5- fFuor o benzoxazol - 2-yl 77- AAY .. 5- et hoxy benzof?u%&n ]

78CDZ5- f | uor o- 3H qui nazol i n- 4-one- 2-yl 79ADZbenzo[ 1, 2, 5] - oxadi azol - 5-yl
80AAY5-trifl uoronmet hoxy-11i-indol -2yl 81CAY6-fl uoro- benzoxazol - 2-yl
82CAYoxazol o[ 4, 5-b] - pyri di n-2-yl 83BDZ3H- i m-dazo(4, 5-b] -pyridi n-2-yl

84CAYG- f | uoro-g dazq[ 1, 2-a] pyri di n-2-yl 85aR2- hydr oxyqui nol i n- 3-yl

86AAY4lBenzyl ofy- | H- iAol - 2-yl 87b[2ﬂ1wt9yﬁimm§u-})ﬂ+i ndol - 2-yl

88AAYT:13et banemul pboryk- | Hi ndol - mmwmﬁamomm.swri m di|n- 2-y1
90AAYZraet hyl [ [, 8] - ngpyt byri di ne- 34y} %M\gﬁ— I oxy-| Hindol -2-y1
92AAYSIfI uoro-|ff-i acg 2-yl 93AAYbenz | azol - 5-yl
94BDZ3!ER) - (2, & D hydf8-[ 1, 4] di oxi NBF2 -3-yl
95AAY8L gy dr oxy§ui noxdP&n- 2-y1 96AA ‘éﬂﬁh@p -5-°n=-7-)'1

117 B AY thiazolo[5,4-b]pyridin-2-yl

118 A AY Ipyrido{1,2-s]pyrimidin4-one-3-yl

e A JAY T 77 N-isopropyl-1H-benzomiazol:S-yl T T T T T T T T

120 B AY 4-cyano-1H-benzimidazol-2-yl

121 C AY 6-chloro-imidazo[1,2-b}pyridazine-2-yl

122 A AY 3H-benzothiazol-2-one-5-yl

123 B Dz 3-(8){2,3-dihydro-{1,4]dioxino[2,3-blpyridin-3-yl

124 A AY S-chlore-3H-benzooxazol-2-one-6-yl

® Prepared from Example 55 by heating in SM HCl/dioxan (1:1) under reflux for 18 hours
® Prepared from Example 86 by hydrogenation over palladium/carbon

Example 150. 4-[(4,7-Difluoro-1-H-indol-2-ylmethyl)}-amino}-piperidine-1-carboxylic
acid (8-fluoro-6-methoxy-quinolin-4-yl)-amide, oxalate

A
,m CLHA,@f?

¢
5  (a) 8-Fluoro-6-methoxy-quinolin-4-ylamine
A solution of the triflate (26b) (0.69g) in pyridine (10ml) was treated with n-
propylamine hydrochloride (1.2g) and the mixture heated at reflux for 16 hours. The
reaction mixture was evaporated, disolved in 0.05M HC] , washed with dichloromethane,
basified with sodium hydroxide solution and re-extracted with dichloromethane. The
10 combined organics were dried (Na;SO,), evaporated, and chromatographed on silica gel
(2-5% methanol in dichloromethane) to afford an orange solid (1.0g).
MS (+ve ion electrospray) m/z: 193 (MH).
(b) 4-(1-Imidazolylcarbonyl)amino-§-fluoro-6-methoxyquinoline
A suspension of the amine (150a) (0.213g) in ethanol-free chloroform (5 ml) was
15 treated with 4-N,N-dimethylaminopyridine (0.153g) and 1,1'-carbonyl diimidazole
(0.246g) for 5.5 hours and the reaction mixture was filtered, evaporated to dryness, and
used without purification.
(¢) [1-(8-Fluoro-6-methoxy-quinolin-4-ylcarbamoyl)-piperidin-4-yl}-carbamic acid ter:- |
butyl ester
20 To a stirred solution of the imtdazolylcarbonyl compound (150b) in anhydrous
DMF (3m}) was added 4-tert-butoxycarbonylaminopiperidine hydrochloride (0.26g) and
-5]-




97AAY6- chl oro-1 Hpyrrol o[ 2, 3-b] pyridi n-2-y1l 98AAY5- hydr oxyqui noxal i n- 2-yl
99AAYpyrazol o[ 1, 5-a] pyridm 2-yl 101AAY3-fl uoropyrazoi a[ 1, 5-a] pyri di a- 2-yl
102AR8- hydr oxy- 2H i soqui uol i n-1 - one- 3-yl

103CDZpyr i WO[02/08224] pyri ni di n- 4- one- 2-yl| 271 FFo 200
104AAY6- f | uoropyraznl o[ 1, 5-a] pyri di n-2-yl 105BAY4-nitro-]H -ben_in*

dazol - 2-yl 106BAY4-f | uoro-| H benzi m dazol - 2-yl

107AAY5-trifluoromethyl-tl i i eno[ 3, 2- b] pyri din-6-yl 108CDZ7-f| uor o- 3met hyl

- SH qui nazght R eﬁbaﬂéte TR FfeRielak HiaR) t A0°C) fBr 22 Hburs, then cooled,
110CAYqui ngzol i n- 2- qui noxal I n fl
112AY7dl uofliergd gﬁppmtgd 16 residue was chsso ved in ethyl acetate, washed with water,

113BAY3- Rs)jné’d Ahdchvey ﬁ:dzﬁ?'h@eﬁde foddtividsahtdinatopraphed on silica gel eluted with 2-
114AAY7- be - | N1-2- 15AAYbcnzo ‘{fé 2 3] thi adg azol - 6-yl
116CDZt hi a ‘21 ?‘E ‘Bﬁﬁ OITAP X@%ﬁé"eﬁ%ﬁm@l B bi azol of 5, 4- b] pyt i di n- 2yl
118AAYpyri MY (rveiad qﬂyﬁrcmpchyt)nﬂzdt&@ﬂ]{y) 119AAY1=uopt opyl -i H-benptti a zol; s4
R
123BDZ3-(S) - ( 2, ?hdt@yﬁmmx?@atlﬂqwdmnmmmcﬁmﬂl(mu)d@ 463 wras mssolvedin '
124AAY5- ch - I heatin
M o | S R AR oo ed B i replei SR SttpFARRC By Tl URC! 58
by hydr oge#rdutianwas atirraskat roem iempaastaerforX heps dhen evaporated in vacuo. The

150. 4-[1§4, fostdub 'aHQ'meﬁe&"WﬂE%Hm%‘I mh&s&ﬁw&mﬁﬁan smdp@rapama A EsMea ¢ acid

8- f | uor o- 6- net hox uinolin-4-yl)- oxal at
( with 10% m%ﬂ:l%no]?d?l hlorome ane épw% and cvaporated to give a foam.

MS (+ve ion electrospray) m/z 317 (MH+)
() Ethyl 4,7-difluorcindole-2-carboxylate.
A mixture of 2,5-difluorophenylhydrazine (4.0g), ethyl pyruvate (3.1ml) and
15  glacial acetic acid (40ml) was heated under reflux for 1.5h. The mixture was evaporated,
then toluene was added and re-evaporated. The crude product (6.7g) was heated under
reflux with anhydrous p-toluenesulphonic acid (19.1g) for 5.5h.
The cooled mixture was dissolved in ethyl acetate, washed with sodium bicarbonate and
brine, dried and evaporated. Chromatography on silica gel (1:1 dichloromethane/petrol)
20 followed by recrystallization {dichloromethane/hexane) gave the indole ester (0.75g).
() 4,7- Difluoroindole-2-carboxaldehyde.
This was preparcd (55%) from the ester (150e) by the method of Example (16c¢).
MS (+ve ion electrospray) m/z 182 (MH+).
(g) Title compound
25 A mixture of amine (150d) (0.10g) and 4,7- dlﬂuoro-1H—1ndole-2-carboxaldehyde
(150f) (0.06g) and 3A molecular sieves in dichloromethane (4ml) and methanol (4ml)
was stirred at room temperature for 6 hours, sodium borohydride was added and the
mixture was stirred for a further 24 hours, It was quenched with water and the organic
layer separated, dried, evaporated and chromatographed on silica gel (2%
30 methanol/dichloromethane) to afford a solid (0.042g).
MS (+ve ion electrospray) m/z 484 (MH+)
This was converted to the oxalate salt by the method of Example 16.

The Examples 151 and 152 were prepared by analogous methods to Example 150
35
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~ HN 5 (a) 8-Fluoro-6-methoxy-quinolin-4-ylamne A solution of the triflate
(26b) (0,69g) in pyridine (10m) was treated wth a- propylam ne
hydrochl oride (1.2g) and the m xture heated-at reflux for_16 hours The

CTi o MR UT & Was* eirdpor ated; ~di"§01 Vet ¥ i1 0= 05N HCE Vi Streth (i imtipmetee—
di chlawonet hane, Dbasified with sodi um hydroxide sol ution and r e- exXidkadms
wi th dichl oronethane. The 10 conbi ned organics were drjen: T N@?§O4) ,
evapor at ed, and chromat ographed on silica gel (2-5%‘met hanol™ I n
di chl oronet hane) to afford an orange solid (1.0g). MS (+ve ion el ectrospray)
mz: 193 (MNV). (b) 4-(l-1m dazol yl carbonyl)am no- 8- Fuor o- 6- met hoxyqui nal i ne
A suspension of the amipe (150a). (0Q.213g) in ethanol-free chloroform (5 m)
was 19 gefgad €d Wi th 43\ di net hyl ami nopyridine (Gf 153g) and 1,1'qcarbonyl
dii mddzole (0.246g) |[for 5.5 hours ang the re i ixture was fliltered,
evapordted to dryness,| and used w thoit i fi
(]-(8-Hl uoro-6-nmet hoxy-Qukawat i n- 4-yl caf ba
tert- Rutyl ester 20 To a stirred solufion
compound (I 50b) in anphydrous DWVF (3ml)
4-t en- Qut oxycar bonyl ai nopi peri di ne hyglrochl dri de (0.26g) and -51 WO
02108234 2 7 FFj, 28fll, 5 potassium catbonate (0.15® . The ni xture was
-heat-ed 70C.-for 12 heyrs, then cool eflgy 4Lt -Apd--evaporat-ed) The- .
resi dueq\%s di ssol ved % et hyl acetate S%d;snhlggﬁsvﬁgﬁ ter, dried{and
evapor dtlé8. The crude | oduct was chr onfrhystpcyasimelis2h sjlica gel elluted with
2- 4% met hanol / di chl oronmet hane to give a gum (0.465g). 5 M5 (+ve ion

el ectrospr z, 419 (d) 4- Ami ng- pi peridine-1-carboxylic acid.

(8-l uor °§Q¥B¥%&?@ﬂﬁf‘%ﬁ°¥f%@ﬁfb§ﬁ8§‘8§°‘g "?e.thc'Fﬁg" %’é’ﬂp-l‘b%oxycar bony! ani no
conpound (150c) (0.4659) was dissolved in dichloronetbane (4nl), cooled in
i ce, aﬂcktxnggeated with triffugroacetic acid ggnd e ss®lution wgs stirred
at room eererature for 2 hours, then ¢yaporatfed™ n ua. The 10 |resi due
was bagified with sodium b| carbonate spPuprepand €vaporated. It Jas
extractied wth 10% net hanphydaiGkdifig onet hig dried and' evaporatedq to give a
foam N5 (+ve ion electrospray) niz 31y (M

-Vyk] - cafbam c acid
yl car bonyl

R
170 AY 4-fluoro-1 H-benzinyidazol-2-yl
171 AY 3H-imidazo[4,5-blpyridin-2-yl

5  Examples 180 and 181 were prepared from 6-trifluoromethoxy-quinolin-4-ylamine by the

method of Example 150
Example salt . F . u«i /R
Y O
G oxalate m .
R
180 G 8-hydroxyquinoxalin-2-yl
181 G 5-bydroxyquinoxalin-2-yl

Example 300 (R)-2-{4-[(4,6-Diﬁﬁ|;ro-lH-benzimidazol-z-ylmethyl)-anﬁno]-
10 piperidin-1-yI}-1-(6~-methoxy[1,5]naphthyridin-4-yI)-ethanol, dioxalate

HO. N
~e Qﬂ“ﬁd
F .

(2)1-[(R)-2-Hydroxy-2-{6-methoxy-{1,5]naphthyridin-4-yl)-ethyl)-piperidin-4-one
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(e) Ethyl 4,7-difluoroindol e-2-carboxylate. A m xture of

2, 5-di fl uorophenyl bydrazine (4.Qg), ethyl pyruvate (3. I and 15 gl aci al
acetic acid (40mL) was heated under reflux for 1.5h. Th xtu?e was

evapor at edWO ®R2198224t ol uene was added and re-evaporated. The crude _product
(6.79) was heated under reflux wi th anhydrous p-tol uenesul phonic acid (19,
1g) for 5.5h. The cool ed m xture was di ssolved in ethyl acetate, washed with

sodi um bi car bon }Qﬁqgé aa%

silica gel (1:1 v%?% éﬂfé aneﬁ?oet o aﬁ?ﬁ&%ﬂfﬁ{el owe%ldgi 192‘{ Qatl on
(di chl or ondHidanicagatieerifareessiad 90%doi e ester (0.75g). (f) 4 7-

Di f | uor oi Ky @v glcﬁpagéﬁ@bﬁ Tﬂd‘@gozT +yas prepared (55% fromthe ester (1
50e) by th [FtﬁhOd of e (160@ (+ve ion electrospray) mz 182
(M) . (g)(%f %?ﬁ%‘gﬁd 25 A mixture of amine (150d) (0.10g) and

4, 7- di 4 uor o- | Hrhig SelsPrépacsdl i ke (300a) drkbhihe (1229 69 theanethddorBkafptear

sieves in &fhl or onet hane (4nmLl) and nethanol (4ml) was stirred at room
t enper at ur 6 hours, sodi um borohydride was added and the m xture was
stirred foMSe(—FRzammtﬂEctﬂﬁphg)JmézMQ(MH%) quenched with water and the organic

| ayer sep n silica gel (2% 30
nmet hanol /3@%%%?8%#% ?&?po?{a %g%&‘:hggﬁ %?(?9%%%’%&%@5 (+ve ion

el ect rospray) rﬂz 484 (1v1lH+) This was converted to the oxalate salt by the
met hod; gﬁ,gggﬁj QB%BJ’ pr epared by anal ogous
met hodls to Exarrpl eﬂéE)éigg AT 9™ anp esa H G oxalate~O |l NCRi H

N F R 152RsbnpsthedefBxempie BB y1 The Exanpl es 170 and 171 were prepared by
anal ogous REby@SHhol of Bxamples086

Ezample | Method | salt HO bO\
of AY dioxalate AN H/\R
synthesis | DZ dimesylate \ = N/
__R
301 D DZ 4,7-diftuoro-1H-indol-2-yl
302 D AY 1H-indol-2-y1
303 D DZ 4,6-difluoro-1H-indol-2-yl
304 D AY isoquinolin-3-yi
305 E AY - . | benzoxazol-2-yl
1306 D AY 1H.pyrrolof2,3-b]pyridin-2-yl
307 E AY imidazo[1,2-a}pyridin-2-yl
308 E AY 4-fluoro-1H-benzimidazol-2-yl )
309 E DZ 3-(R)-(2,3-Dihydro-[1,4]dioxino[2,3-b]pyridin-3-y]
310 E DZ 3-(8)-(2,3-Dihydro-{1,4]dioxino[2,3-b]pyridin-3-yl
311 D AY benzo{1,2,3)thiadiazol-5-y]
312 D AY imidazo[1,2-a]pyridazin-2-yl
313 D AY 3-flucropyrazole{1,5-a]pyridin-2-yl

15  Example 400. 4-{(4,7-Difluoro-1H-indol}-2-ylmethyl)-amino]-piperidine-1-carboxylic
acid (6-methoxy-[1,5]naphthyridin-4-yl)}-amide, oxalate

HN/ﬁ\N
/o\(hj,:% O\»\(ﬁj
e N
F
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Exanplesal tNN R I 5 AY di-oxal ate~ F R 170AY4- Quor o- | H beuzi addanl - 2-yl
171AY3H i m dazo(4,5-b idia2yl 5 Exanples 180 and 181 were prepared from
6-trifluoronethoxy-qujinolin-4-ylanne by the nmethod of Exanple 150

sEeanp e SAH - TEX-66- -G~k al-ate--R+1 86863~ Ay &oxygui-n @xadim: '2—-95/}-::_“_. ¢ e
wl81Ch- hydr o) ygai noxatin-2-yl Exanpl e 300 ™ apas ]
(R -2-(4-1.(4,6-Ai tiuoro-1H benzi m dazol - 2-yl net hyl ) - arﬁL 2 g0

pi peri di a-1-yl }-1-(6-net hoxy[ 1, 5] napht hyri di n--yl)-et hanol di oxal at e

HO%r' -~N F

(a)1l-.[(R-2- Hydroxy 2- (6- et hoxy-[ 1, 5] uapht hyri din-4-yl)-ethyl]-piperidin-4
-one -5 5 L ,..~rrep O i w WD 02/08224 This was prepared fromthe

oXi raneg 1%9)5 Iﬁ&g 1 f F,Edr,ﬁgpl e (7a and b), and had an enantioneric
excess o? 90% (-O%Fem by gtr N ray) .mi-z 302 (NMH) tﬁ:b) Titl e conpound

5 This was pf?‘é?)‘ﬁ?‘é!b" flrbb ERTE“’ O%%W‘Q%mﬁéh%ﬂﬂéﬁlw Wadifet hod of
Examl ey aborh fid xirdR0g prhies B sl an AL e TEh vias conver ed 1o

;?gpgﬁglara sal ?’6%%15@ %rfﬁ%gﬁmogm%amoem&G 19e ot reodux leI_ A go Ex_anpl es were
5 Theso lvent was evaporated and the mixture dissolved in 0.05M hydrochloric acid (600
m}) and washed with dichloromethane. The mixture was basified with 40% sodium
hydroxide and extracted with dichloromethane. The exiracts were dried, evaporated and~
chromatographed on silica gel ( 2-5% methanol in dichloromethane) to give an orange
solid (3.6 g, 63%).
10 1HNMR (CDCl3) 3: 4.05 (3H,8), 5.25 (2H, brs), 6.71 (1H, d, J=5Hz), 7.08 (1H, d,
J=0Hz), 8.09 (1H, d, J=9Hz), 8.39 (1H, d, J=5Hz).
MS (+ve ion clectrospray) m/z: 176 (MH).
(b) 4-tert-Butoxycarbonylamino-1-(6-methoxy-1,5]naphthyridin-4-
yl)aminocarbonylpiperidine
15 To a solution of 4-amino-6-methoxy-[1,5]naphthyridine (Example 400a)
(2.1g,13.5 mmol) and 4-(dimethylamino)pyridine (1.62g ) in anhydrous chloroform
(45ml) was added N,N'-carbonyldiimidazole (3.28g, 20.1 mmol).The mixture was stirred
for 4h at room temperature, then evaporated and the residue was dissolved in anhydrous
DMF (45ml). 4-tert-Butoxycarbonylaminopiperidine hydrochloride (3.34g, 13.5 mmol)
20  and potassium carbonate (1.89g) were added, and the mixture was heated at 70°C
overnight. The mixture was evaporated and the residue was mixed with water (120mi).
The solid was filtered off and dried {3.89g).
MS (+ve ion electrospray) m/z 402 (MH+).
(c) 4-Amino-1-(6-methoxy-{1,5]naphtbyridin-4-yl})aminocarbonylpiperidine
25 The tert-butoxycarbonylamino compound (400 b)(3.88g, 9.7 mmol) was treated
with trifluoroacetic acid and hydrogen chloride (4M in dioxan) as described in Example
(1d). The crude hydrochloride was dissolved in water and washed twice with
dichloromethane, basified to pH9 and evaporated to dryness. Extraction with 10%
methanol/ dichloromethane gave the free base (3.45g).
30 MS (+ve'i6n electrospray) m/z 302 (MH+).
(d) Title compound
A mixture of amine (400c)(0.10g) and 4,7-difluoro-1H-indole-2-carboxaldchyde
(150£) (0.06g) and 3A molecular sieves in dichloromethane (4mt) and methanol (4mt)
was stirred at room temperature for 6 hours, sodium borohydride (0.020g) was added and
35  the mixture was stirred for a further 24 hours. It was quenched with water and the organic
- layer separated, dried, evaporated and chromatographed on silica gel (2%
methanol/dichloromethane) to afford a solid (0.062g).
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D: by nethod of Exanple 18 E: by nethod of Exanple 300 HO Na Method salt /O
N R Exanpl eof AY dloxalate / i synthesisDZ di nesyl a,t?l\t-R- apna
301DDZ4, 7-di fl uoro-1 Hi ndol - 2-yl 302DAYI Hi ndol - 2-yl£ Fo cute
bt tl UOr 0- | H-i ndol - 2-yl GR&AYi soqui nol i n-3-yl SO

305EAYbenzoxazol - 2-yl 306DAYI H pyr [ 2, 3-b] pyridin-2-yl

I mdazo| 1, 2-a] pyridiu 2-yl 308EAY4-fl uoro-I|H benzi m dazol - 2-yl

309EDZ3- (R) - (2, 3-Di hydro-[ 1, 41di oxi no[.2, 3-b] pyrid n-3-y]
310EDZ3- ( ¥S (velobelentetispray)imAl 7quig[ 2, 3- b] pyr i di n-3-yl

sLiDavenzal oyt RbA 81 80l 7 ARNGALETos o Bl 4 9605 Y
400. 4- [ (4,371202H, Go$.62 (3B, 8} 485-(2Hyd) et digH) brand d)o6.46 i Brtiroidsd-6.7G@Hyoxy | i ¢
558 L muipie it ey ol i ot thsppest 2! TS

2JI S a (a)_2- get oxg/-;l t% ri.dirhe A" sclu
1, 1, 1- ty i fThowas spaverisAde the poaipie salt byythe gkBxample§apht hyri di n- 4-vyl
carboxylic acid ester (8.0g) (prepared as described in Exanple (18c)] and
propyl am rochlori e Lh ridine 20 M) was heated at refl ux
for 4 houpgeqéﬁgﬁﬂgg 5?’"\/"2%“%5?”@3%%@3&%%0% etpﬁés m xture di ssolved in 0.05M
hydr ochl orA by aethed 06B8ampi¢ $0&ind washed with di chl oronethane. The nixture was
basi fied va{PrdB%a 3PELMPle (406a) and then Example 400

10 Cby method of Example 403

D by method of Example (400a-c) and then Example 25

Example | Methed | salt /ﬁ\
of G oxalate ' HN N
synthesis | S mesylate /O\m O\N/CHzR
P H
N
X R
401 A G N 1H-indol-2-y}
402 A 8 N quinoxalin-2-yl
404 A G N TH-pyrrolo(2,3-b]pyridin-2-y]
405 A G N isoquinolin-3-yl
407 B G CH 3{R)-2,3-dihydro-{1,4 }dioxino[2,3-b)pyridin-3-y}
408 o G N 4-fluoro- tH-benzimidazol-2-yl
409 A G N 8-bydroxyquinolin.2-yl
410 D G N benzothiazol-2-yl
411 A G N 8-hydroxyquinoxalin-2-yl
412 A G N cinnolin-3-yl
413 A G N benzo{1,2,5)thiadiazol-5-yl
414 A G N 5-hydroxyquinoxalin-2-y)

Example 403 4-[(4,6-Diflaoro-1H-benzimidazol-2-ylmethyl)-amino}-piperidine-1-
15 carboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide, oxalate

A
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hydr oxi de and extracted with dichl oronet hane. The extracts were dri ed,
evaporated and chronmat ographed on silica gel ( 2-5% nethanol in

di chl oronet hane) to give an orange solid (3.6 g, 63%. 10 1H NWR (CDC13) 8:
4.05 (3H,s), 5.25 (2H, brs)—6—41(1H d3=5Hz) 7. 08 (AH~—d—J=0Hz)} 8.09
Rt M o V6 15 72 Rt v 1 Rl i i s v v MR e 51 -y i Y/ SO (VA S o 0 “etect ToSpray) 'I'H‘ﬂ
wishddadamo( b) 4-t en- But oxycar bonyl ami no- | - (6- met hoxy- (1 5] napht hyr i Chmmada__

yl ) am nocacrbonyl pi peridine 15 To a sol ution of T oAapan

4- am no- 6- net hoxy-[ 1, 5] napht hyri di ne (Exanple 400a‘§ {5"’1‘@]"‘13 5 mmol) and
4- (di met hyl am no) pyridine (1.62g) in anhydrous chloroform (45m) was added
NM car bonyl di i m dazole (3.28g, 20.1 nmol ). The m xture was stirred for 4h at
roomtenperature, then evaporated and the resi due was di ssol ved i n anhydrous
DMF (45n1). 4-tent-Butoxycarbonyl am nopi peridine hydrochloride (3.34g, 13.5

neat ed- Fe AR Rt b Do B edpie i i kel dLe was
m xed with MSduGQnMGminmﬂmahW[lﬁ]nmhm&nhe(@Oa)dﬂmgrﬁinmm)ed (3.89g9). M

E1+X(r:n Irlgg]'l&%@%nég) %S%% K‘a@mq am n rgbngﬂ(ﬂ? per| dine 25 The

rertd bul.dxpdg treated with
trifl uoppae rhﬁbn%ﬁ%ﬁ@ﬁdﬁ&’@éa@ﬁ@ﬁﬂﬁ1wddﬂ%f@%b Iraeﬁhuw X eth)leAsk&FScri bed in

Exanpl e I hl-or.i.d i SS nd washed

t wi (r:rg V\ﬁotlﬁ d%? @P Hﬁﬁ'ﬁﬁ%%@wﬁa'\gﬁw%ﬁmﬁyﬁhﬁ%%%ﬁryness

Ext r act fooih honrf ther paritioned batwdeh etﬂwbdcbtatecmdtlﬂnmbnga\mebmnmmmd»gse (3.459). f

30 M5 'q"f“d ‘fa%—g A mxture o

am ne E %#?@W%eg?*}a#&% u%’?%e )ego? g]q%}gl?dboioqiﬁgp E% (1500

(0. ¥8g) Hﬁ@a@mﬁﬂl’@bﬂh%ﬂgﬂP&W@ﬁ diackhitsrsahd {4 71Ah1) and net hanol (4nt)

was st i Msqevaion eROT D345 r 6 hours, SOdI um borohydri de (0.020g) was
q SpEYP (B4HH)

i th wal e (B W A O e 00 e and
chr omat ogr aphealutinn of; Examaleg{émao @AGM-ﬂhmdD Irccetono (25mel) hudedter § af ford a
. sttt o el (5
( 2HIS ) reflax 8’2 4. 'E‘)e cog! eg %PHQFOE%%@HC“ %ﬁﬁa&%ﬂs .45 (1H, broad
S), 6. 7&knir2téd aqueous sodium bmarbonate solution. The organic extract was dried and
evaporated to give a white solid (0.4g). Chromatography gave the title compound (0.2g,
46%).
MS (+ve ion electrospray) m/z 301 (MH+).
20 (c) Title compound
This was prepared from ketone (403b)(0.08g) and (4,6-difluoro-1H-benzimidazol-
2-yl}-methylamine-(12a) (0.049g) by the method of Example (7¢})
to give a solid (0.046p).
MS (+ve ion electrospray) m/z 468 (MH+),
25  This was converted to the oxalate salt by the method of Example 16.

Example 406. 4-[(1H-Indol-2-ylmethyl)-amino]-piperidine-1-carboxylic acid (6-
methoxy-quinolin-4-yl-amide, oxalate

1,

(a) 4-Amino-6-methoxyquinoline
Curtius rearrangement of §-methoxyquinoline-4-carboxylic acid (12)(4g, 20mmol)
. with diphenylphosphoryl azide (4.3ml, 20mmol) and triethylamine(3.5mtl) in zer¢-butanol
(25mi) at 85°C gave, after chromatography (silica gel, ethyl acetate-dichloromethane) the

30
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m,7.12 (1H, d), 8.24 (1H d), 8.30 (IH, d), 8.68 (1H, d), 9.08 (23, broad
s). 5 This was converted to the oxalate salt by the met.hp rof aEx\arrpI e 16.

The fol | owi ng Exanpl es were prepared by anal ogous met héds 'K bi’ met hod of
Exanpl e 4080B2/P8224ret hod of Exanpl e (406a) and then Exarrpl e 400 10 C by

met hod of Exanple 403 D by nethod of Exanple (400a-c) and then Exanple 25 HN
Na Method salt O NI CH2R Exarrpl eof G oxal ate XH Synt hesi sS nesyl ateN R

401AGNI H-i ndol - 2AS I i a-2-y

404AGNLH pg[} e 108 %Y%argflayﬁe am@gm aqygenshydrochlorig acid at reflux,
407BGCH3( Rpildwadi b bﬂhiﬁca(tiunéb]ndlemfamh%ar %h\?il)a'bbtdteﬁgaﬁc ¥laming-6-

408CGA\M4-f | uo 0-1H: benz 812% - 2-yl  409AGNB- hydr oxyqui nol i n- 2-yl
410DGN\benzBf PW%( GNB— hydr oxyqui noxal i n-2-yl 412AGNcneol i o- 3-yl

413AG\benzTifis c@npdirki mdy alaa b phepyted Fom\GhFdioxgomyhox yaquimdling -b? yl Ex arrp | e

car boxyi | bR shOlERACLRAR AR, M elE A Ao Rl fe By 1
2UN (a) 4- @equt(xﬁthmmwamme&y&apmn@a byfihe-method ofixaape (A8g). pi per i di ne,
et hyl ene kml(l Iﬁ:&a&bﬁﬁéa?ﬁbrﬂﬁ)aﬂnﬁ‘é %ﬂﬁax?&ﬁﬂ%e [ 1, 5] napht hyri di ne (400a)
(0329 A suspcnswn of 4-aminoe-6-methoxyquinoline (406a) (2.0g, 11 mmol) in ethanol-
free chioroform (60 ml) was treated with 4-N,N-dimethylaminopyridine (1.4g, 11.4
10 mmol) and 1,1"-carbonyl diimidazole (2.6g, 15.9 mmol). The suspension became clear
over 1 hour then precipitation occurred. After a further 2 hours, filtration afforded the
product as a white solid which was dried in vacuo (1-.8 g, 59%).
(c) 4-tert-Butoxycarbonylamino-1-(6-methoxyquinolin-4-yl)aminocarbonylpiperidine.
The imidazolylcarbonyl compound (406b) (0.268g, 1 mmol), 4-tert-
15 butoxycarbonylaminopiperidine hydrochloride (0.24g, 1 mmol) and potassium carbonate
(0.14g) were heated in DMF (2ml) at 70 °C for 12h. The mixture was evaporated and the
residue was dissolved in ethyl acetate, washed with water and brine, dried and evaporated.
The crude product was chromatographed on silica gel etuted with 0-4% methanol/
dichloromethane to give the pure product (0.28g).
20  MS (+veion electrospray) m/z 401 (MH+).
(d) 4-Amino-1-(6-methoxyquinolin-4-yl)aminocarbonylpiperidine
The terz-butoxycarbonylamino compound (406¢)(0.275g, 0.69 mmol) was treated
. with trifluoroacetic acid and hydrogen chloride asin Example (1d}. The crude
hydrochloride was dissolved in water, basified (pH 8-9) and evaporated, and the residue
25  was extracted with 10% methanol/dichloromethane to give the free base (0.23g).
MS (+ve ion electrospray) m/z 301 (MH+).
(e} Title compound

This was prepared from amine (406d){(0.065g) and 1H-indole-2-~carboxaldehyde
(0.032g) by the method of Example (400d) to afford the free base (0.028g).

30  MS (+ve ion electrospray) m/z 430 (MH+).
This was converted to the oxalate salt by the method of Example 16.

Example 600. 7-Nitro-1H-indole-2-carboxylic acid {I1-[(R)-2-hydroxy-2-(6-methoxy-
qmnolm-4-yl)-ethyl]-plperldm-4-yl}-am1de mesyliate

pSSa
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chloroform (6 m) was treated with N, N-di net hyl am nopyridine (0.24g, 2 mol)
then 5 1,1'-carbonyldiimdazole (0.42g, 2.6 mol). ARtprriZ, hopys the
_chlorof ormwas remmved_ hy evaporation.and the resj dLe tréated with a. .
W oN o‘f“ﬁ‘“O'X'O'pre*rrdfﬁewethyI“GﬁE“"’Ke‘tal (B3 O 221*rt1‘ml~) ]
Diphiaghg@et hy| f ormani de (5 *m ). The mi xture was heated at 100C for_t_hour,
then partitioned between ethyl acetate and dilute brine.. The organic extract
was washed with water (3x), brine, dried and evaporated to give a yellow
solid (0.8g). 10 Chromatography on silica gave the product as a white solid
(0.47g, 71 M5 (+ve ion electrospray) mz 345 (ME+). (b)

4- Oxo-1 - (6-net hoxy-[], 5] napht hyri di n-4-yl)am nocar bonyl pi peridine A solution
of Exanple (ﬁmmqn&ﬁazkm%o |a}:1d|1’)4 inqmedugo @04 Rhs (5 ™M) was

t:‘)eat ed V\nt?{ﬁ%ﬁ?nceﬁ_{h dr OE‘E’é’B &4‘?& and the m xt ure heat ed

WPt i oned between et hyl
acet at ehmﬂuaaphasplmﬂ(ﬁamgkdumpsmldhyldnnn@@mm;mdsmimet(ldhand‘lihe or gani c

extract m%e%ak ggta?ﬂidaﬁ r&qﬁf&ﬁ@%}aﬂge fop 4gli l\((rg gw\ﬁpl &%&?9%1\%9@49)

Chr omat ogr aphy +vc ion

el ecbr ogphlagn):nqmane awd sodivim bl}:arbom (O&Wmnmd '(-‘be oeganisUaer Was evapamtedr epar ed from
ket one gﬂ)g@,)ﬁ & I

2-yl)- ng;ch | .a fﬁiﬂm ﬁsﬁ] % %ﬁf a%lﬂﬂaﬁeﬁtﬁ%g&wt%x%ﬁpﬁeeﬁ?b l“’E‘f(‘) gi ve.a-
solid (thedtiggymp i |"6ﬁ ctrospray) mz 468 (MH). 25 This was

conver t df (Hoe ioneleotradprdyy nE2#%0 H+he net hod of Exanple 16. Exanpl e

406. 4- [ § kil dehreny A 1ohbith ) RThRGl <t RELL Al Mot carboxyld e ackg- (6
met hoxy- qui noi i n al ate

4- Al nof ﬁﬁﬁﬁ@@%@hé@dwd}'@ﬂ%@(rlgaﬁ)ﬂa?fb@ﬁeﬁbg %(IH m), 7.38 (1H,
6- met boa&)qmtsslpllﬂ meQ)(EHUQIHCd)OB IH), a5 8. sozmmal) with

Lert out °Sa?h°r%mazé€er@ it S e A eyh’yl‘

acet at e-di chl oronet hane) the 7 FT -~' ~Slna V\D 02! 08224
et fux, Tt ENEREIEHBo s Gl partd G bl b MRS BRSO S067 | Pate gave
4- arP nQ-6-
Example salt
G oxalate HO po\ o)
S megylate O o HJ\
B dibydrochloride | o N/
X
601 8 CH benzo{1,2,5)thiadiazol-5-y}
602 3 CH 4,6-difluoro-1H-indol-2-yl
603 G N° benzofuran-2-yl
604 S CH benzofuran-2-yl
605 $ CH benzo[1,2,3]thiadiazol-5-yl
606 B CH 1H-pyreolo[2,3-b]pyridin-2-y]
607 S CH 1H-indol-2-yl
608 3 CH quinolin-3-yl
609 S CH benzothiazol-6-y1
610 S cH 1H-indo}-6-y1
611 - CH S-trifluoromethyl-thienc{3,2-b}pyridin-6-yl
612 - CH benzothiophen-2-y!
613 . CH 8-hydroxyquinolin-2-yl
614 - CH thieno[3,2-b]thisphen-2-yl
. 615 . CH 2.(1-phenyl-methanoyl)-1,2,3,4-tetrhydro-
- isoquinolin-3-yi
-59.
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i net hoxyqui noline (0.74g). This conpound nmay al so be prepared from
4- hydr oxy- 6- met hoxyqui noline by 5 chlorination with pho p, us,oxychl ori de,

to give the 4-chloroquinoline, followed by treatnent l'~|°1ﬂp‘r=@)pylamne
Thygﬁgﬁhha&hde by the nmethod of Exanple (400a). (b) ey
~4- - (1-1 | carbonyl ) am no- 6- met hoxyqui nol i ne A suspensi on of wasmssw

“AZEATT NO- 6- nethoxqu|noI|ne (406a) (2.0g, 11 mmol) in ethanol- free

chl oroform (60 mM) was treated with 4-NN-di net hyl am nopyridine (1.4g, 11.4

10 mmol ) and 1, 1" -carbonyl diimdazole (2.6g, 15.9 mml). The suspension

becanme clear over 1 hour then precipitation occurred. After a further 2

hours, filtration afforded the product as a white solid which was dried in

vacua (1.8g, 59%. (c)

4-tert-Butoxycarbonyl am no-1I - (6- nethoxqu|noI|n 4-yl ) am nocar bonyl pi peri di ne
The |n1dazonICeronyI

but oxycar bgsy i oA iy HEE

car bonat e f&nmdgﬁﬂmmuBHMBateﬁWmnﬁMﬂfz(2nﬂ) at 70 C for 12h. The i Xture was

evaporated and the residue was dissolved in ethyl acetate, washed with -

wat er and brine, dried and evaporated. The crude product was

chromat ographed on silica gel eluted with 0-4% net hanol/ dichl oronet hane to

give the pure product (0.28g). 20 M5 (+ve ion electrospray) nlz 401 (MH).

(d) 4-Am no-I-(6-met hoxyqui nolin-4-yl)am nocarbonyl pi peridi ne The

t ent - but oxycar bonyl am no conpound (406c) (0.275g, 0.69 mmol) was treated

with trifluoroacetic acid and hydrogen chloride as in Exanple (1d). The

crude hydrochloride was dissolved in water, basified (pH 8-9) and

evaporated, and the residue 25 was extracted with 10%

met hanol / di chl oronet hane to give the free base (0.23g). M (+ve ion

el ectrospray) mlz 301 (MH). (e) Title conpound This was prepared from am ne

(406d) (0. 065g) and 1H i ndol e- 2- car boxal dehyde (0.032g) by the nethod of

Exanpl e (400d) to afford the free base (0.028g). 30 M5 (+ve ion

el ectrospray) mlz 430 (MH). This was converted to the oxal ate salt by the

nmet hod of Exanple 16. Exanple 600. 7-Nitro-|Hindol e-2-carboxylic acid

{1-[ (R) - 2- hydr oxy- 2- (6- net hoxy- qui nolin-4-yl)-ethyl!-piperidin-4-yl}- anlde

mesylate 35 -58
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L7 F1LD-~Lrviid 7-Nitro-lHindole-2-carboxylic acid (34 rag) in
di met hyl formam de (0.4ml) was treated with was O
7- azabenzotrl azol -1-y[)-N,N, N, N -t etranet hyl uroni um %éxﬁwu@mphosphate

: dwag@pDr Opy| et hy[ ami ne (0.€8ml, and am ne (1d) and the =gt G =S
BetlabadDOM t enperature for 4xasirs. It was partitioned bet WwesitmGm
“di chI ororret hane and sodi um bi carbonate sol ution and the organic | ayer was
evaporated and purified on silica gel using a nethanol-ethyl acetate
gradient to.give the free base of the title conpound (29ng) as a foam M5
(+ve ion electrospray) mz 490 (M+#) IN NUWrrnrl,l yil 7n for m 1 In-"1 AC
(AA 10 (314, s), 5.50 (iH, m, 6.20 (111, br.d), 7.00 (IH s),7.20 (IH, s),
7.25 (IH m, 7.38 (IH, dd), 7.65 (1H, d), 7.95 (LH, d), 8.10 (IH, d), 8.30
(1H d), 8.80 (IH d). This was converted to the rresyl ate salt by treatnent

Wi th net ha”EEx%MHe%@! QR?@J{ﬂ ﬁrbﬁ"l oirdlgl Jnlyh RWs re prepared

by an anal o ous net {) Igrr& ox late XIQHR S
nesyl ate 14 W%Pmeb@wr 'E'ﬁ‘l ?xyﬁﬂ'f U’[’T”'ﬂ' Yevechlarids o) 5.y

602SCH4, 6-di f | uor o- 1H i ndol - nzol\/an 2-yl 604SCHbenzof| uan-2-yl

605SCHbenzal 1, 2, 3] t hi adi azpb- ) RCEAH- B | o 2 3-b] pyridm2-y1
607SCHI Hi ndol - 2-y| 608SCHqui -y -6-yl
610SCH H-i ndol - 6-yl 611CHS5-t r NEEOFGT e - b] pyri di n- 6-yl

612CHbenzot hi ophen- 2- yt

(a) Ethyl 2-methoxymethoxy-6-methylbenzoic acid
$ A solution of ethyl 2-hydroxy-6-methylbenzoic acid (4.56g, 25.3 mmol) and
diisopropylethylamine (13.2ml, 76 mmol) in dry dichloromethane (30ml) was cooled in
an ice-bath. Chloromethyl methyl ether (3.83ml, 50.6 mmol) was added slowly and the
mixture was allowed stand at 0°C, warming slowly to room temperature. After 36 h a
further portion of chloromethyl methyl ether (1.9 ml) was added and the mixture was left
10 at room temperature overnight. The mixture was then washed with 10% citric acid, water
and brine, dried and evaporated to give the title compound (6.34g, 100%).
MS (+ve ion electrospray) m/z 225 (MH+).
{b) 8-Methoxymethoxy-1-oxo-1H-isochromene-3-carboxylic acid ethyl ester
n-Butyllithiura (3.6M in hexanes, 16.0ml, 25.5 mmol) was added to a solution of
15  diisopropylamine(3.64ml, 25.5 mmol) and N,N,N',N'-tetramethylethylenediamine
{4.01ml, 25.5 mmol) in dry THF {36ml) at =78 °C. After 10 min a solution of the ester
(622a) (5.10g, 22.8 mmol) in dry THF (18ml) was added dropwise, keeping internal
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613CH8- hydr oxyqui nati n-2-yl 614CHt hi eno[ 3, 2b] t hi ophen-2-y1
61SCI—|241 phwyl - met hanoyl } 1, 2,3, 4-tetrhydro- iso ' oha-3- | 21 Fi :SV3 616 1
~ 4-di et hyI sul f anoyl - S- net hoxy- napht hal en-2-yl a amine (1Sf) used in
[ .amme (Td) -60 - m=—=_ar ¢ ~t ut3 Exanpte 622
’%R) 2 (

- ((8- Hydr oxy- | - oxo- 1, 2- di bydr o- i soqui nol i n-3-yl met hyl ) - m
“HRFNOY- pi peridin-1-yl }-1-(6- met boxyqui nol i 0- 4-yl ) - ebhprpgls teihydr '
HO (a) Ethyl 2-methoxynethoxy-6-nethyl benzoic acid 5 °A'sdl Gii'on of et hyl
2- hydr oxy- 6- net hyl benzoic acid (4.56g, 25.3 mmol) and dii sopropyl et hyl am ne

(13.2m, 76 mml) in dry dichl oromethane (30nl) was cooled in an ice-bath.
Chl oromet hyl methyl ether (3.83nm, 50.6 nml) was added slowy and the

t b Io t . Aft
N @“‘Eﬂ%ﬂ?%%'ﬁgo@‘mﬁw%%%m Clbalad ik BOBLEIRRN LTS, AL
the ni xpﬁﬁliﬂc&ﬁakomle?wm@lmﬂ&‘%ﬁ vsw%mm%tﬁwhwp%%re was t hen
washed Widkdd at 098 T for 63 h%ﬁtsdmeﬁ\/&éﬂédwmﬂljo%ﬂw@acldjw“&ﬂﬂm Yot ed to give

the title conp 100 +ve | eI ectros z 225 (MH).
(b) 8- MRUHSAME #ﬁ&}éés Wﬁttﬁﬂﬁ% hase S F?Q!‘%Hf{% lg{’lhyl est er
n- BuEyI laéetdre. (e €Gmbilved mghﬁmewaﬁlﬁd@mlbnﬂa &e&mni ¢vapmteddded to a solution

ﬁf N, N PSRy ﬁm‘?ﬁ%‘ tAThose %E‘P{Pacggwc%ﬁﬁgﬂgfé"%m BUP fomeeigdy THE (36m1)

‘78 @Uiﬁﬁéﬁ) 10" i na soI ution of the ester (622a) (5.10g, 22.8 mmwl) in
dry THEMd 8 ]on%@&tr@ﬂﬁ' 2PVIGS of IeMBkyMtethy) O M) .enp. <- 60 C. The deep

d I Cf 40 d I
(3.1 0n ?55‘-21{13&’3»@7%»«3% %Ly%aémﬁmmar h“%#c%% ige%dr#fi#ermgxﬁi Xture was
stinfed at - 7The Gcdhoomeme H622b)E204gs h&hm@)av:adlem:ﬂhndbﬁ%mumlhc acid. After

warm ng f.o | t%@? gétlg {'?mﬁﬁﬁ‘m A2k géquw&daqueous phase

was extracte e Cco |ne organi cs were washed with

brine, #ei eaﬁ@ﬁ@s@waﬁmé@yl acetstene (AT ldie\aquepus phase svag extracted- 409% et hy|
acet at ehyifieuNsetagPand chitBinkd biglni6OWEre Washed with water, dried and evaporated.

Chromatography on silica gel (50-100% ethyl acetate/hexane) gave impure product and
15  recovered isochromene. The latter was treated again with ammonium acetate (1.3g) in
reluxing ethanol (50 ml) for 48 hours, then worked up as before. The crude material was
combined with the initial impure product for chromatography on silica gel (0-2%
methanol/dichloromethane). Eluted material was rechromatographed (50-100% ethyl
acetate/hexane) to give the title compound (0.87g, 42%).
20 MS (+ve ion electrospray) m/z 278 (MH+),
(d) 8-Hydroxy-3-hydroxymethyl-2H-isoquinolin-1-one -

The ester (622¢) (0.66g, 2.38 mmol) and sodium borohydride (0.14g, 3.6 mmol)
were heated in refluxing t-butano! (3ml) while methano! (0.6ml) was added over 1 hour.
Heating was continued for 2 hours, then the cooled mixture was partitioned between ethyl

25  acetate and water. The aqueous phase was re-extracted with ethyl acetate and the
combined organics were washed with brine, dried and evaporated to give the title
compound (0.51g, 91%).

MS {+ve ion electrospray) m/z 236 (MH+).
(e) 8-Methoxymethoxy-1,2-dihydro- l-oxo-lsoqmnohnc—3-carboxa!dehyde

30 The alcohol (622d, 0.51g, 2.17 mol) was stirred with manganese (IV) oxide -
(3.12g) in 1:1 dichloromethane/THF (40 tnl) at room temperature for 5 hours. The
mixture was filtered and evaporated to give the aldehyde (0.32g, 63%).

MS (-ve ion electrospray) m/z 232 (M-H).
{H R)-2- [4—[(8-Mcthoxymemoxjr-l -0x0-1,2-dihydro-isoquinolin-3-ylmethyl)-amino]-

35  piperidin-1-yl}-1-(6-methoxyquinolin-4-yl)-ethanot

The aldehyde (622¢) (0.0.80g, 0.34 mol) and 4-amino-1-[2-(R)-hydroxy-2-(6-
methoxyquinolin-4-yl)]ethylpiperidine (1d) (0.105g, 0.35 mmol) were stirred with 3A
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(2.05g, 32% . Ms (+ve ion electrospray) mz 235 (loss of methoxynethyl from
M) . (c) 8- Met hoxynet hoxy- 1, 2-di hydr o- 1- oxo-i soqui nol i ne- 3-carboxylic acid
p'r th ester tQ The isochronmene (622h) (2.049, 7.34 nmpl) was heated under
FREERpE t T anonT umt acetat & (4.7¢9g) 1 €t hanot ~(-200mt) -for- 24 hour s
SQ.LAA&% was evaporated and the residue was dissolved in ethyl acetate s
wat er. The aqueous phase was extracted wth ethyl acat?at ﬂamdn-conbl ned
organi cs were washed with water, dried and evaporat ed.t rorat! ography on
silica gel (50-100% ethyl acet at e/ hexane) gave inpure product and 15
recovered i sochronmene. The latter was treated again with amoni um acet ate
(1.3g9) in reluxing ethanol (50 m) for 48 hours, then worked up as before.
The cr utelembiresiévas inndrg dichluedrhethahewRinl) ahé meihandl i(.?:!hl) iongraight. Sodiict f or

chr omat I i 6 ne) El ut ed
mat er i aﬁ&\/\%%h ta%g?%gr?gé&é{g&ﬁwg aceta?}gg?%exane) to give the
title covenugm grtwg’mthpz@dmm qﬁso@méaorobmdr&eéQQZa)g#shhwpnanQ?s (M+) . (d)
8- Wdroﬁésﬁm*wg{r b Wdfbﬂa%ﬁg%hlb%h&hdne%ﬁﬁhé‘d %@gw@,QZZc) (?I 66g, 2.38
and so oro re e in refluxing
t-bu anW”@? |aﬂ|§ 1’?358‘?"5 G’ff-‘%ﬁfﬂ)"’“mﬂ%@ H'G PIamgeat i ng was
cont i nuedrefwashed widhwater, dhed andevaparateé.dClrvnshtagraphyam qﬂmtggt ﬁzonﬁd bﬁt }Neen et hyl
25 acetg racted-wi th.ethyl acetate
and the" té@ﬁ%’ g%t(g‘?&%ﬂﬂ;% g%ﬁgﬁ%ﬁ’“@ﬁ“m@‘? 3%’t)drl ed and evaporated to
gi ve thMSt(r‘“F‘t@nelmem}ﬁln(/w&ﬂ\g{*Dl %. MB (+ve ion electrospray) niiz 236
(M +) %q Marret hoxy- 1, 2- di hydr o- 1 - oxo-i soqui nol i ne- 3- car boxal dehyde
e a

oxi 4B° (5. 1205 trikatmdbsT et faaioelE JoSmno Sl el mer ot ¢ 1or 5

hours T lvediin § Mr leydrehlofic latid { Smil)and 1 @wigrane (Sexd) arad stired atdoemal dehyde (0. 32g,
639 S t 0
(a1(eB ﬁ"éﬁ"%%?ﬁ;’*"ﬁﬁ E@ﬁ?‘%&?ﬁ%@@“&f&@ﬁ BaBI08, 550, i noy - 35
RLE e S i AN G GO A SR

(0.0. 80@41@1}8&9 Jmo Jpasilp| Maaamme) 6:8641H); 194119 ')‘ZGE(QH d), 7.62 (1H,

Vr;e% Rgxy u%zé]bofﬁﬁ é)fﬁ'&%lk@éhéj a%soﬁ&iﬁ %%ZE I}E)d)’(‘)Cb8 %) .35 rnnol ) were stirred

MS (+ve ion electrospray) m/z: 475 (MH).

Example 623. (R)-1-(6-Methoxy-quinolin-4-yI)-2-{4-[(thiazolo{5,4-b]pyridin-6-
ylmethyl)-amino]-piperidin-1-yl}-ethanol dioxalate

HO
L
~0 R N =2
Ho |l )
N/ - s

(a) 5-Amino-6-thioxo-1,6-dihydro-pyridine-3-carboxylic acid methyl ester
A mixture of sodium sulfide nonahydrate (2.17g) and sulfur (0.29g) was heated in
boiling water (20ml) until the solution was homogeneous and added to a solution of 6-
chlore-5-nitro-nicotinic acid methyl ester [prepared as described by A.H. Berrie et al. J.
25  Chem. Soc. 25590 -2594 (1951)] (3.10g) in methanol (50ml). The mixture was boiled for
15 minutes and cooled. The resulting disulfide was collected and washed with water to
give a yellow solid (2.46g). The solid (5g) in acetic acid (100ml) and 4M HCI in dioxan
{50ml) was treated with zinc dust (12g) and the mixture was stirred at room temperature
for 30 minutes, filtered and evaporated to dryness. Sodium acetate and sodium sulfate
30  were added and the mixture was extracted with warm chloroform and chromatographed
on silica gel, eluting with chloroform then methanol-chloroform to afford a yellow solid
(2.3g).
MS (+ve ion electrospray) m/z 185(MH+)
= (b) Thiazolo{5,4-b]pyridine-6-carboxylic acid methyl ester

20
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nol ecul ar sieves in dry dichlotonmethane (Zm ) and net hanol (2nil) overnight.
Sodi um borohydride (0.02g) was added and the m xture was stirred at room
tenperature overnight. After two further additions of sodium borohydride
”(”cr*@"zg“emq he m xture was stirreg=overni ght agalg Vat er .and eessmesme
fitcanbnesminkanc Wer e added, phascemae 5 separat ede nEWheﬂ&queoW
was extract ed wi t h di chl or onet hane. Conbi ned organics were washed with
wat er, dried and evaporated. Chronatography on silica go] (2-100/0

met hanol / di chl or omet hane) gave the title cotripodrid (0.064qg,-35%. M (+ve
ion electrospray) mz 519 (M#). (g) Title conpound 10 The met hoxynet hyl
conpound (6220 (0.097g, 0.19 mmol) was partially dissolved in 5M

hydrochl oric acid (5nl) and 1, 4di oxane (5m ) and stirred at room .
tenperature for 4 hours. Evaporation to dryness gave the title corrpound

0.105g, 95%). ., 3.1-3.5
§5H rr)g 3. g% 1&’_{@(@ (81}% t]’0 7? %ﬂg&ﬂ”‘%gﬁ%éﬁ?om%@%&%‘&?ﬁd 6.86 (1H,
d), 6.94(10mimes a'rdwemana‘ﬂ*)aﬂd?ﬁfewa phedin giica @’%%Prm)dep“? 83 (1H, a),
8.05 (IH, d)sothQOB%‘)lO d), 9.08(IH, d) VS (+ve ion electrospray) nlz: 475

Exa
gI\R/H) 1-(6- rrl\/g'lth@ é}g/ealarﬁflwmrprﬂ” nff I%S(W (thlazol o[ 5, 4-b] pyri di n-6-
yl met hyI)S aﬁﬁ)ﬁb‘PZ%[ﬁéTbﬂRi’Pﬁmlﬁ-Xh“}e‘}é’Pﬁ nol dioxal ate HO. N 20 (a)
5- Ami no- 6- th| oxqa; ﬂahﬁrodlohgwkrr@&my}(ﬁdmrﬁg—lsd@mnydjdﬂmnalrﬂnd) adidiybihg@st er A

mi xture of umogggéﬂ - RO0ARNE A (1 Ml i in B 199G, s heat ed

in b0|I|ng onbgeneous ‘ddded to a
sol uti on of e®er (LA BPgnd, i“t”l“&f-er’ﬁaéqut"‘rﬁ‘E' eraelxden houssht was cqnledsad ed as

descri bed byoliohlof irdtédsodiumadarbdnate raiided cabifstsly ZDidRlorortehng 3@H1) ] (3.1 )
i et hagol 50 THS G hUE SadRInPAL bl Uae k4TINS GRLALECO0) e The

resul ting di's grve a yellow
solid (2. 468heredTiRle fitmts vasexgporated tgaierda vhite golid(BUm8») and 4M HC in di oxan
(50nl) was Msqatesion dedtospray) en/gLEBAMHEE2g) and the mixture was stirred at room

t enper at ur € gfrgh ?’o(is H“b{@kﬁiﬁ\%g-eh}bﬁ)ﬂl&%&nd evaporated to dryness. Sodi um
Ium-sul

acet ate and ed and the m xture was extracted with

war m chl or of or m"@ﬁﬂ":@?ﬁ’ll e a8 preghlorgforma (10mbavag stiredawith eaRgapeseh chl or of or m
t hen metiBandibxidd200md)dérd Hoursafiliapedhnd eyspotamd asditirematégia@ g on bilic gee i on

el ectrospr ayl)ltir{yv?ith]d@ci%&hanc then chloroform, to give a solid (65mg).
MS (+ve jon electrospray) m/z 165(MH+)
(e) Title compound
A solution of the amine (1d; 94% ee) (81mg) and carboxaldehyde (623d) (40mg)
20  indichloromethane (3ml) and methanol (3ml) was treated with 3A molecular sieves and
the mixture was heated at $0°C for 4 hours. The mixture was cooled and treated with
sodium borohydride (27mg) and stirred at room temperature for 18 hours. It was filtered,
evaporated to dryness, diluted with water, extracted with chloroform and
chromatographed on silica gel (methanol-dichloromethane) to afford the free base of the
25  title compound as an oil (40mg).
8H (CDCl3): 1.60 (2H, m), 2.10 (2H, br. t}, 2.15-2.70 (4H, m), 2.80 (2H, dd), 3.30 (1H,
br. d), 3.90 (3H, s), 4.05 {2H, s}, 5.45 (1H, dd), 7.17 (1H, d) 7.35 (1H, dd), 7.66 (1H, d),
8.04 (1H, d), 8.38 (1H, s), 8.65 (1H, s), 8.75 (1H, d), 9.12 (1H, 5).
MS (+ve ion electrospray) m/z 45¢ (MH").
30  The dioxalate salt was prepared by the same method as for Example 1.




(b) Thiazol o[ 5, 4-b] pyri di ne-6-carboxylic acid nmethyl ester 7 r i . ~r~"

Lur' O The am ne (623a) (0.79) was heated in formc acid (30m) under reflux
for 30 mnutes and was evaporated and chronatographed on silica gel

X 2T eV =L V- W solid (O.gngesr M5 (+ve i0On el ectrospray) sttmiswems
) omial,C) Thi azol o[ 5, 4-b] pyridip-6-yl-methanol A sol ution
‘ 200ng) in dry tetrahydrofuran (I Sm) and @rly FeCh@m (15nl), cool ed
to -450 was treated with a 1M solution of Iithium alum niumhydride in
ether (1.55 m) and the mixture was heated under reflux for 18 hours. It was
cooled and a solution of saturated sodi um carbonate was added cauti ously.

Di chl or omet hane and 10 anhydrous sodi um sul fate were added and the m xture
was stirred for 15 mnutes and filtered. The fitrate was evaporated to
afford a white solid (95ng). MS (+ve ion electrospray) mz 167(M+) (d)
Thi azol o[ 5, 4- b] pyri di ne- 6- car boxal dehyde The al cohol (623c) (65ng) in

chl or of ormg @ t| rred with nmanganese 15 di oxi de (200ng) for 5 hours,
filtered an 0 chromat o hed on silica gel eluting with

di chl or omet hane éﬁ HWB\IrBd"rf(‘)‘?sh‘io"lpB‘”%\ GRainst GIOPHOTERBTHRE) W asideiepmigest: | on

el ect r ospr a§)aumfus Oede@NEHapreysdy CUHZP S. pornmnaniat 18283, poewmpndde N¥387ani ne (1d;
94% ee) (818pneamndnis@ERY) Edfalesadie 1 B2 ad)enz46Qd) M. 2Qairbalil 1S02.0r onet hane (3n1)

ﬁggt refgt angb L) - Q6. dﬁ rn%@tsesb 8, i, ﬂﬁvznws @ggbarlsélmgt%? ?Q?embvhﬂ’f? xts g(rjleu\rﬂfs
bor ohydri de "f(ﬁsg é’*ﬂﬁ é@r ?&egogpi(lrg%‘n?ﬁgﬁiﬂ '&(‘ﬁg‘éﬁf%r‘mﬂé"ﬁ%}@ It was
filtered, OV2ipghst by 14,65,81666870, @2.I76+88,RTwi @8Rl bAat 18k1 23340 Bt £, wi t h

chl oroform @ﬂdaotvhﬁmtpaoﬁabedo@m@w 65, 864, 606161 0) 80P hath sﬁmm,fm& hane) to
15 Sl R S o e (%01
br. d), 3. 9@ga(nsu¢ne o o o@@e@mwe ragige o&ramqusme agdgrammegative bwem) 7.35 (1H,
dd), 7.66 (1H, d), 8.04 (11-1, d), 8.38 (I H, s), 8.65 (IH, s), 8.75 (1 H,

d, 9.12 (1 H s). M5 (+ve ion electrospray) nmz 450 (WH). 30 The di oxal ate
salt was prepared by the sane nethod as for Exanple 1. r L 7 FI .~ LP
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J415 Biological Activity The MC (pg/m) of test conmpounds agai nst various
organi sns was determned: S. aureus xford, S. aureus WCUH29, S. pneunopni ae
1629 S pneum)nl ae N1387, 5 S. pneunpniae ERY 2, E. faecalis 1, H
feMrEE=Et M catarrbalis 1508 ®ranpl es 1-8, 11-13, 16-25, 5owimmmieg,
[ dpedeBpmipeaprz@d - 107, 150, 300- 306, «248m 309, 400- 402 ~4(?5F 40hadt 11, L01,. 602,
604 611 614 622 have an M C of |ess than or equal 0 1'2*5pg/n1; 10,
14,15, 64-66, 68-70, 72, 75-85, 87, 108-113, 115-123, 150, 151, 170, 171,
307, 310, 312, 403, 404, 406, 412-414, 603, 605, 606-610, 623 have an M C of
| ess 10 than or equal to 2g/nm; 9, 11, 86, 88-90,114 have an M C |l ess than
or equal to 32pg/m against one or nore of the above range of gram positive
and gram negative bacteria. 2 1 FIFj "" a Cains 1. A conpound of fornula
(1) or a pharmaceutically acceptable salt and/or Noxide: AB(CH2)~ - N 4)
--(NR2) R4 R3 wherein: one of Z 1, 72, 7Z3, Z4 and Z5 is N, oneis CR1 a and
the remai nder are CH, or one of Zl, Z2, 73, Z4 and Z5 is CRla and the
remai nder arecghhs R and R a are independently hydr ogen; hydroxy;
(C1-6) al koxy opt| onally substituted b -6) al koxy, am no, piperidyl,
guani di no or lami diArf@mzaYdst f ‘WW‘F@KDW%P%P@Hmailyawﬂmlﬂswt@ﬂ@d by one or two
(CL1.6)al kyl, meyide:or (C _ 6)al kyl sul phonyl groups, CONH2, hydroxy,
(C1-6)al kylthio, heterocyclylthio, heterocyclyloxy,arylt hi o, aryl oxy,

acyl thio, acyloxy or (C1.6)a|ky|su|phony|ox ,
(C1.6) al koxy-substituted(Cl_6)al qﬁ§8éflk yl; (C1.6)al kyl thio;
acyl oxy; acylthio;
aryl sul phonyl ; aryl sul phoxi de

irifluoromethyl; trifluoronethox

(A _ 6)al kytsul phonyl; £(Cl1 Q) al

or an amno, piperi dyI zor ani diRlo group opti onal I y N-substituted
by one or tw (Cl.6)al kyI ac I oria(C 1 6)al kyl sul phonyl groups; or when Z5
is CRla, Rl a may instead %’ezty R, hydr oxynet hyl or carboxy; provided that
when Z 1, Z2, Z3, Z4 and Z?I are CRla or CH, then R is not hydrogen; R2 is
hydr ogen, or (hC 1 )alkyl )(C2_4) al kenyl optionally substituted with I to 3

wheremn:

one of Z!, 22, 73, Z% and Z5 is N, one is CR12 and the remainder are CH , or one
b;-avqof 21,72, 73, 2% and Z5 is CR 123 and the remainder are CH;

R1 and R12 are independently hydrogen; hydroxy; (C1.¢)alkoxy optionally
substituted by (C1.g)alkoxy, amino, piperidyl, guanidino or amidino any of which
is optionally N-substituted by one or two (Cj.g)alkyl, acyl or (Cy.

¢ alkylsulphonyl groups, CONH>, hydroxy, (C1.g)alkylthio, heterocyclylthio,
heterocyclyloxy, arylthio, aryloxy, acylthio, acyloxy or (Cj.g)alkylsulphonyloxy;
(C1.g)alkoxy-substituted(C_g)alkyl; halogen; (C1.g)alkyl; (C;.g)alkylthio;
trifluoromethyl; triflucromethoxy; nitro; azido; acyl; acyloxy; acylthio; (C).
¢Jalkylsulphonyl; (C1.g)alkyisulphoxide; arylsulphonyl; arylsulphoxide or an
amino, piperidyl, guanidino or amidino group optionally N-substituted by one or
two (C1.¢)alkyl, acyl or (C)_g)alkylsulphonyl groups; or

when 23 is CR18 R12 may instead be cyano, hydroxymethyl or carboxy;

provided that when Z1, 22, 23, 74 and Z5 are CR12 or CH, then R1 is not
hydrogen;

R2 is hydrogen, or (C}_4)alkyl or (Cp.4)alkeny) opﬁonﬁlly substituted with 1 to 3
groups selected from:
amino optionally substituted by one or two (C|.4)alkyl groups; carboxy; (C).

. g)alkoxycarbonyl; (C1.4)atkylcarbonyl; (Co.4)alkenyloxycarbonyl; (Co.

_,,éé -



groups selected from amno optionally substituted by one or two (Cl4)al kyl

groups; carboxy; (ClL _ 4)al koxycar bonyl ; (Cl1. 4) al kyl car bonyl ;

(C24) al kenyl oxycarbonyl ; (C2_ L Si "Pj, 5 4)al kenyl carbonyl; am nocarbonyl

wherel n the amno group is optionally substituted by hydroxy, (O -4)alkyl,
wreetmkErm| kyl , am nocar bonyl ¢€=—4) al kyl, (C2-4) EI ﬁe«ny,lp ae (CL .. —

)y Sll). ] yl, triiluoronethyl sissasonyl , (C2- 4) d keny? sestphonyl”,

(CI )aI koxycar bonyl, (Cl-4)alkyl carbonyl, (CZ- 4) al kenyl oxycar bonyl or
(C2-4) al kenyl car bonyl ; cyano; tetrazolyl; 2-oxo- oxazolidinyl optionally
substituted by R10; 3-hydroxy-3-cycl obutene-1, 24one- 4-yl;

2, 4-thiazolidi nedi one-5-yl; tetrazol-5-yl am nocarbonyl; 1,2,4-triazol-5-yl
optionally substituted by R10; 5-o0xo0-1, 2, 4-oxadi azol -3-yl; halogen; (C -
4)al kylthio; trifluoronmethyl; hydroxy optionally substituted by (C1.)al kyl,

g )02| y 4) ?I hyl%nyﬂkﬁid@&%@ﬂflﬁﬂﬁvéubmé%nﬂ)ﬁé %@ﬁf@@yk o ohonyl : (2
al kenyl ox car bo sul phon -
4) al kenzl st ‘?"5%‘6‘%"%‘8‘?’{’ ﬂﬁﬁ’f@i&ékﬂﬂgﬁ %'FW“‘P‘H'EO“&’KC%O grgup |>/s
opti onal | ymihyi;t(Cnmaé&nbly(Qm)a&)yahlpybnyhmnmorﬂamylkﬂﬁwnyl |k s hydr ggenI or
R3isint L 6) a rbon
am Ingciar bogﬁpévxﬂsél?%hda&l ﬁCﬁgﬁlkrok roag] @1 4)9&??%%% )fl';;%ub)st | tlcj);(ggaby hgdroxy
(Cl-6)al kynallwpﬂp’@s@ @13&1@5@nw1alkenﬂm¢mhpmnyqemolyljkow| (C2.6) al kenyl ,
E g116§3) ?Lkwk&ulnwmmwxonall? Eubstxﬂutwwldtohwhwb@hsl dmmé&%-:%bk&nyl E ul plhonyl
al ko r enyl.oxycar bonyl or

(C2-6) al keﬁﬁ?a‘ir)g‘br%lfmé ;fﬁ ﬂ&ﬁé}r"ﬁg‘ s arbbli Do i eiend 5B’§/y(C| 76y 2l kyl .
hydr oxy( Cl omcmh!byﬂubstlt@tndhb sBoexad-1,E4-08pdiazolsB-yh halo@en; Wp.l kenyl ; cyano;
tetrazol yl yakyRiN8: trifiiSrdMERyR HydeRY bﬂrbahnhwsusmaﬁ&ds (@WRE@
3- hydr oxy- 5 L ol die-5-y|
tet?/a;g;(yS ﬁéﬁ%’ﬁ@daﬁﬂﬁ?{?l‘mb?“ n@—lt‘s?lg&lfﬂ"g‘g‘y‘yk %gf)t i onialnl yI sugst i %lut ed by
ng; or 5- Q)aﬂ:eﬂyldxydarbmdl,l (&20f)alBenplicarbonylf Glo; @Olah)kntbrlswllphﬁthcng op'zi } onaIOI y ,

stltute Q and/ or to
erjoups R12 ﬁﬁs%"énﬁ °'I(h'g Hjaﬁ‘gg‘wﬁni’ﬁ%ﬂ"feg‘}@g ie‘%f&%s%u kyl t hi o;
trifl uoronﬁEW Y%’@P“ﬁ?‘iﬁk@dﬁ)&kﬂbﬁ’fﬁ (& @Fenylg) al kyl car bonyl ;
(C2-6) al kenyl oxycar bonyl ; (C2-6)al kenyl carbonyl; hydroxy

R3 is hydrogen; or
R3 is in the 2-, 3- or 4-position and is:
carboxy; (Cy.g)alkoxycarbonyl; aminocarbonyl wherein the amino group is
optionally substituted by hydroxy, (Cy_g)alkyl, hydroxy(Cy.g)alkyl,
aminocarbonyl(Cy _g)alkyl, (C2_g)alkenyl, (Cy.¢)alkylsulphonyi,
trifluoromethylsulphonyl, (C2.g)alkenylsulphonyl, (C;.g)alkoxycarbonyl, (C).
6)alkylcarbonyl, (Co._g)alkenyloxycarbonyl or (C;.g)atkenylcarbonyl and
optionally further substituted by (Cy_g)alkyl, hydroxy(Cj_g)alkyl,
aminocarbonyl(Cj_g)alkyl or (Cp.g)alkenyl; cyano; tetrazolyl; 2-oxo-
oxazolidinyl optionally substituted by R10; 3-hydroxy-3-cyclobutene-1,2-dione-
4-yi; 2,4-thiazolidinedione-5-yl; tetrazol-5-ylaminocarbonyl; 1,2,4-triazol-5-yl
optionally substituted by R10; or 5-0x0-1 ,2,4-oxadiazol-3-yl; or
(Cy-4)atkyl or ethenyl optionally substituted with any of the substituents listed
above for R3 and/or 0 to 2 groups R12 independently selected from:

halogen; {C1.g)alkylthio; trifluoromethyl; {C}._g)alkoxycarbonyl; (Cy.
g)alkylcarbonyl; (C2_g)alkenyloxycarbonyl, (Cp_g)alkenylcarbonyl; hydroxy
optionally substituted by (C_g)alkyl, (C2.g)atkenyl, (Ci-g)alkoxycarbonyl, (Cy.
g)alkylearbonyl, (Cy_g)alkenyloxycarbonyl, (Cy.g)alkenylcarbonyl or
aminocarbonyl wherein the amino group is optionally substituted by (Cy_g)alkyl,
(Cy-g)alkeny), (Cy.g)alkylcarbonyl or (C7_g)alkenylcarbonyl; amine optionally
mono- or disubstituted by (Cj.g)atkoxycarbonyl, (C}.g)atkylcarbonyl, (Ca.
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optionally substituted by (Cl-6)al kyl, (C2-6)alkenyl, (d -6)al koxycarbonyl,
(C1- 6 )al kylcarbonyl, (C2-6)alkenyloxycarbonyl, (C2.6)alkenylcarbonyl or
am nocar bonyI wherein the amino group is opti onal | y substituted by
e yert (C2_6)al kenyl, (C .®&)yarkyl carbonyl or (C2-6)al kenylm ;
Dinorepbseeaa |y nono- or di subsigtam ed by (CI-6) al kqxygar R
(Cl 6) aI kyI carbonyl, (C wenmw 2 7 F - '0 2S ~( 3 )ﬁl kenYil ycarbOrIYI
(C2-6) al kenyl car bonyI , (Cl-6)alkY], (C2-6)alkenYl, (d- 6)alkyl sul phonyl
(C2-6) al kenyl-sui~phonyl or arni nocarbonyl wherein the amno group is
optionally substituted by (Cl -6)al kyl or (C2.6)atkenyl; am nocarbonyl
wberein the amno group is optionally substituted by (C -6)31kyl,
hydroxy(Cd  6) 31kyl, an-iinocarbonyl (Cl-6)al kyl, (C2.6)alkenyl,
E 82 - gg al tommﬁmhxbom (Co63)alkinpllcartionghn(C1, 6)4IEF, wzﬂh)emwloécqc?g bi”’é') Frk 5
at ke al ky
hydr oxy(d &X@EP@M’ (@%%%al?&&kﬁﬂ)ﬂpis f; %’E%ﬁb&l é‘j“ ekmﬁt/(? axo;
(Ol -6)al kygau wmnwally(s@hmtfsw alkﬂwm{apa]alkewl Lunogybosyhosul phony!|

wher ei n t hghdieih % AHiQY Rrduf is GHohARANbtinseS (C YHER 1bxydr&l éi al ky: | O
lonal ly

C2. 6) al kc or . whe 0 Cg

gubst |) t ut eﬁr'}Xl%g] Bﬁ@dcﬁ)@&yf Kt'eﬂaéd‘k??yir{h\l\ﬁﬁg#% ?“'gméll's( bstituted with a
hydr oxy orf,)alkylmrbomylt(ﬂzm)aigenmmmbomm(@m]alkmywtmwkmﬂai ni ng substi tuent

t hese ma nkage, respectively, R4
is :1 groﬁ ‘5"?%& ere |s sé}g&@gﬁ(ﬂ%%eégégﬂ(ﬂfh CHg and SRE |sI \a/m d
optional | y@ﬂ%”f’?%K@dﬂ- C2-eabsndianc; C1ep)alkculsaphonyd|(Co- r | ng system

(A): 1~1 Wker‘y@éulph’éﬁ?l&aﬂ(lﬂjlrkgarﬂihohﬂpﬁoﬂwwﬁtﬁﬁﬂ@mgmﬁp gach ring in which

rin a) is. ar sth f .an aromatic rin
o "2R1% ol iekea BYC G E‘"(C?Tﬁhadk‘mﬂzq‘%’ Liin e e S(OX, CO or )
CR14 when mmncﬁydmyapamlb’@uhﬂtimasaimnhﬁ&bove.ng or may in addition be

%4“ 5 WhRR4{abh whkn R3 RO ASRIRE Withd Hylroxy &arhitio Bonti¥iEhg: 0. S(O x, CO or

substituent and carboxy containing substituent these may together form a cyclic
ester or armide linkage, respectively,

R4 is a group -U-R> where

U is selected from CO, SO7 and CH7 and

R3 is an optionally substituted bicyclic carbocyclic or heterocyclic ring system

(A):
~ X' xg‘\x)@
( (e) @
Y— 4

containing up to four heteroatoms in each ring in which

ring (a) is aromatic or non aromatic;

X! is C when part of an aromatic ring or CR14 when part of a non
aromatic ring;

X2isN, N'Rl?', 0, S{O), COor CR14 when part of an aromatic or non-
aromatic ring or may in addition be CRI4R15 when part of a non aromatic ring;

X4is N, NR13, 0, $(0)y, CO or CR14:

%3 and X5 are independently N or C;

Y!lisa1to3atom linker group each atom of which is independently
selected from N, NR13, 0, S(O)y, CO and CR14 when part of an aromatic or
non-aromatic ring or may additionally be CR14R15 when part of 2 non aromatic

ring,



X3 and X5 are independently Nor C Y I is al to 3 atomlinker group each

atom of which is independently selected fromR NR13, 0, S(Ox, CO and CR14

mhen part of an aromatic or non-aromatic ring or may additionally be
pRy&=iespai | of anon aromatie=x==x 2 (a) ring, -69 ir t 7 FFT%“¥2-iS

: Moemde L0 | | Nker group conpl esddgman aronmatic ring, each ato %

belng |ndependently selected fromN, NRL13, 0, S(O)x, §r?amd GR514 each of

R14 and R15 is independently selected from H, (Cl.4)alkylt “hird? hal o;

car boxy(Cl,)al kyl; hal o(CL. 4) al koxy; hal o(Cl1-4)al kyl; (Cl_4)alkyl; (C2_

4) al kenyl ; (CI-4)aIkoxycarbonyI; fornyl; (C1.4)alkylcarbonyl; (c2_ -

4) al kenyl oxycar bonyl ; (C2.4)al kenyl carbonyl; (C 1 -4)alkyl carbonyl oxy; (Cl _

4) al koxycar bonyl (C I.4)al kyl; hydroxy; hydroxy(C 1.4)al kyl; nercapto(C 1-

4) al kyl ; (Cl_4yal koxy; nitro; cyano; carboxy; am no or am nocarbonyl

optionally substituted as for corresponding substituents in R3; (C

1- 4) al kyl sul phonyl ; (C2 4)a|keny|su|phony| or aninosulphonyl wherein the

(G2 o kenyl - ar vt 833 arh ardliker lops conﬁ#«%g e AT A,
t oget her r eppfa‘é%httlna)mdﬁpemw Ri@tedé’romrm d@nﬁﬂ@x,fﬂ?o Blld ERlfhr orret hyl ;
(500001 0 i LBty
(1. 4) al kyl : pyRRpiGrgia 3?@’?@@?&7?“8’% B%%] J’%kh %)@F@BK%r pony!
(Cl- 4) al kyl ca)aﬁfcm;l(clmﬂikwcarb@xl @)ratl}'kﬁlsm)laﬁbh’oﬂ?bnyl,dﬁz- am nocar bonyl wherein
the am no groype ﬁﬁor@@«{r ﬂ'(t 45%%5&11:5{&&1 ld( .4)6 Icarbén ar bonyl ,
(C14) al kyl carbgn 5& Eel car % %} /| car bonyI
(CL,.4)al kyl 4 ﬁ‘ 3&“’ ﬁle‘ﬁ@' y %ﬁ"‘lﬂ%ﬂi‘ XY e IEIB lrt uted by
(Cl - 4) al kyl @)alk&k‘sﬂi_m)alkkanymro riasGeaboxye awinor awinocabpyhomiondly 0, 1 or 2; A
is NRI1, 0 Okyys&6E asOFcdRrebgonliRl substitlentsA R30MC | FRRP s@pbnyRec£i N:

g)alkenylsulphonyl; or aminosulphonyl wherein the amino group is optionally

mono- or di-substituted by (C.4)alkyl or (Co_g)alkenyl; aryl; aryl(C1_4)alkyl;

aryl{C|_4)alkoxy or

R14 and R15 may together represent oxo;
cach R13 is independently H; trifluoromethyl; (C_4)alkyl optionally

substituted by hydroxy, (Cj.g)alkoxy, (C1.g)alkylthio, halo or trifluoromethyl;

(C3.4)alkenyl; aryl; aryl (C).4)alkyl; arylcarbonyl; heteroarylcarbonyl; (Cy.

a)alkoxycarbonyl; (Cy._g)alkylcarbonyl; formyl; (Cj_g)alkylsulphonyl; or

aminocarbonyl wherein the amino group is optionally substituted by (Cj.

4)alkoxycarbonyl, (C1.4)alkylcarbonyl, (C3_4)alkenyloxycarbonyl, (C3.

4)alkenylcarbonyl, (C1.4)atkyl or (Co_g)alkenyl and optionally further substituted

by (Cj-4)alkyl or (Cy_4)alkenyl;

nisOorl;
each x is independently 0, 1 or 2;

AisNR!1, 0 or CR6R7 and B is NR!1, 0, SO or CR8R9 and wherein:
each of RS, R7, R8 and RY is independently selected from: hydrogen; (C).
gJalkoxy; (C].g)alkylthio; halo; triflucromethyl; azido; (C1.g)alkyl; (C2-
glalkenyl; (Cy.g)alkoxycarbonyl, (C1.g)alkylcarbonyl; (Co.
g)alkenyloxycarbonyl; (C._g)alkenylcarbonyl; hydroxy, amino or aminocarbonyl
optionally substituted as for corresponding substituents in R3; (Cj.
¢)alkylsulphonyl; (C7_g)alkenylsulphonyl; or aminosulphony! wherein the amino
- group is optionally substituted by (Cy.g)alkyl or (Co.g)alkenyl;

"'6‘? -



each of R6, R7, R8 and R9 is independently selected from hydrogen; (C I

6) al koxy; (Cl_6)alkylthio; halo; trifluoronmethyl; azido; (Cl_6)alkyl; (C2-
6) al kenyl ; (Cl_6) al koxycar bonyl, (Cl-6)al kyl carbonyl; (C2_

AT R | bonyl ; (C2_6)al kenytTarbonyl; hydr oxz;, FEB g\g am-n-e-ova-hbnnyl
Riotmnanedtyestd St | t Ut ed as for cor ewas@ndi ng substit ln [

6) aI kyI suI phonyl; (C2_6) al kenyl sulphonyl ; or am nosul phonyl Wnerel n the
amno group is optional |y substituted by (Cl.6)al kyl or (C2-6)al kenyl; 2 7
FEB 2006 or-wten-n=1 R6 and R8 together represent a bond and R7 and R9 are
as above defined; or R6 and R7 or R8 and RO together represent 0xo;
provided that: when Ais NRI 1, Bis not NRI 1 or O; when Ais CO B is not
CO 0 or S2; when n is 0 and Ais NRL1l, CRBR9 can only be CO when Ais
CR6R7 and BrwbenS@Z RbhandsR fogethenrepresent @ o dnd Riahd NR'areIas%o% or R8 and R9
are not opty |1y substltut ed hydroxy or amno; when Ais O B is not NR
1, O, SOZor n,g g, g when A-Bis CR7=CR9, n is 1, R1O is selected
from (C 1- 858 fd R/ oxR® 4!)‘3,1R ¢ogethenrepresentbxany of whi ch maybe optional ly
substituted by a group R12 as defi ned above; carboxy; am nocarbonyl wherein
t he am no &ig% s.optionally substituted by hydroxy, (Cl4)alkyl, (C2-

6) al kenyl , Fkyl sul phonyl trifluoronethyl sul phonyl, (C2_

6) al kenyl slwlhpxh.enm,/IIIR1 Gllsﬁioa imﬂ bonyl, (Cl_6)al kyl car bonyI , (2.

6) al kenyl o I nyI car bonyl and optionally further

substi t ut egx&ﬁ’&?ﬁ? % E%{) ’6) al kenyl ; (C1_6) al kyl sul phonyl ;

trifl uoronﬂ’ﬂlﬁyII@ 2R enly|be honyl ; (C I.6)al koxycar bonyl ;
(C1.6)al ky%a{‘bmﬁg‘(mlﬁgg KERY, oxycar bonyl ; and (CZ 6) al kenyl car bonyl;

d R 1 d Ik 6) al kenyl
g)nal koxycasI:'IETI\‘/ISI'II %956&0‘%I£§I@gfeggﬁ9@‘§ aﬂIa “ItIIFFg) relezyt he am no
group i s opydreyalr kgnirsybst it ut ed by (Cl 6) al koxycar bonyl
Cl_6)al k I q) al b C2_6) al kenyl bonyl ,
(C1_6)al kylsal ﬁ %sr&o@bﬂ}—ll:ég 4 OEARORTN ( ) al kenyl car bony
I

(Cl-6)al kyl and Optiona ther substituted by
(C1_6) al kyPh ‘B‘r

R190 {5 selected from (Cy.4)atkyl; (Co_4)alkenyl and aryl any of which may be
optionally substituted by a group R12 as defined above; carboxy; aminocarbonyl
wherein the amino group is optionally substituted by hydroxy, (C1.g)alkyl, (Co.
g)alkenyl, (C1.g)alkylsulphonyl, trifluoromethylsulphonyl, (C3.
grelkenylsulphonyl, (C}_g)alkoxycarbonyl, (C}_g)alkylcarbonyl, (Cy.
g)alkenyloxycarbonyl or (C;._g)alkenylcarbonyl and optionally further substituted
by (C].g)alkyl or (Cy.g)alkenyl; (Cy.g)alkylsulphonyl; trifluoromethylsulphonyl;
(C2.g)alkenylsulphonyl; (Cy.g)alkoxycarbonyl; {Cy.g)alkylcarbonyl; (Co.
g)alkenyloxycarbonyl; and (Cp_g)alkenylcarbonyt; and

R!lis hydrogen; trifluoromethyl, (Cy.¢)alkyl; (Co-g)alkenyi; (Cj.
g)alkoxycarbonyl; (Cy._g)alkylcarbonyl; or aminocarbonyl wherein the amino
group is optionally substituted by {Cj_g)alkoxycarbonyl, (Cy.g)alkylcarbonyl,
(Cy.6)alkenyloxycarbonyl, (C;.g)alkenylcarbonyl, (C.g)alkyl or (Cp_g)alkenyl
and optionally further substituted by (C{.g)alkyl or (C7.g)alkenyl;

or where one of R3 and R6, R7, R8 or RY contains a carboxy group and the other
contains a hydroxy or amino group they may together form a eyclic ester or amide
linkage;

wherein



or where one of R3 and R6, R7, R8 or RO contains a carboxy group and the
other contains a hydroxy or am no group they nmay together forma cyclic
ester or am de |inkage; wherein .%WP. MOW M 2 7 FEB 2006 "hetcroryclyl™
is an aromatic or non-aromatic, single or fused, ring containing up to four
"'f“h§1“§‘|"’“8'°" t'”d‘ﬁ'ﬁ"“?n each ring sel ect e Bm oxygen, nitrogen and sut simsemasad
“hakrpiraedsyaedot 0 7 ring atons, Whicelssss ngs nmay be ugs%b[éﬁBt]ﬂﬂ&d Qe
C—subst [ tut ed by up to three groups selected from ( -4)al kyl thio, hal o,
carboxy(C 1 -4)alkyl, halo(C I -4)al koxy, halo(C 1-4)alkyl, (C 1 4)alkyl,
(C2- 4)al kenyl, (C -4) al koxycarbonyl, fornyl, (C -4)alkyl earbonyl, (C2-
Olkenyl oxycar bonyl, (C24)aenyl carbonyl, (Cl -4)& kyl carbonyl oxy, (d.

4) al koxycar bonyl (C 4) al kyl , hydroxy, hydroxy(Cl4)al kyl, wercapto(C -

4)al kyl, (C 1 4)atkoxy, nitro, cyano, carboxy, am no or am nocarbonyl
optionally substituted as for correspondi ng substituents in R3,

(Cl-4)ol kyl sul phonyl, (C2, 4)al kenyl sul phonyl, am nosul phonyl wherein the
am no group is opti onal | y substituted by (C 4)al kyl O (C24)al kcnyl,

0102I I %ally substltme&ebcgaw'.saara)ﬂnéa@cornéﬂéém §¥g 1@&%&@.@ 150Xy and OX?
an erein a ani ng e or fused non-aromatic
het erocyclic cr "§§'p(5§f°"ﬁ€e&e PSIS?’? g“ﬁ@l“?%ﬁ" egﬁgirf’fntg"lﬁﬁﬂ" 8 ubst i t uent

sel ect ed fr omngsilphusand haingdrom ¢ @ 7 dygatbeys, whish riogsinky be lsumntuth ed by
hydroxy, (Cl -&)xaduk@ited ¥yQlp 6 déekorbips Isaectéaa&oaa gi_‘;)mkﬂhu@wt hyk

C2-4)al k k |
§CI -4; ZI kslngér o'r‘?iﬂcl"‘%h h&ﬁ ‘(“ég% l“‘gﬂ%”q’g&r%nocubonyl wher ei n
the am no gr otipkenyl, (@M)PQWCWOWHSWYLI Lide)aﬂvlce@ﬂm@zkoxycar bonyl ,
(C - 4)al kyl caplikenyloxycarbonyl) @WJ@%&M%QOYA)N@W}@H@E {eubonyl
Cl - 4) al kyl ted b
(CLayai Kyl o ﬂgﬁ%c%aﬁ"’%k@?ﬁ gl yaroRl bRt e L BlerbB  onal 13
substi t ut ed wialkrlf1unlfoxy.cnit, 6!&519 caé@mmeporqremrparhqrul ontilyo, hal o,
car boxy(Cl - 4)sabs|ﬁw|led a r 0k AOrlizig bbtitueARINCLE .A)alldyss héeh 422 Kyl |

gg%%rﬁgmw %ﬁ%@l ﬁ@% 5[( Jb?{e%ar on?i0 ]}i dpgg%pglnilyl car bonyl oxy,

(d 4) al koxyceﬁP ehadkepyl, oppignally
mer capt o( Ol - @mykw aryl((ﬁl_,;)ﬂlkahkﬂmbxo ein mmmwamns @fdupmfmmaao or

of a single or fused non-aromatic heterocyclic ring as defined is optionally
substituted by a substituent selected from trifluoromethyl, (C1.4)alkyl optionally
substituted by hydroxy, (Cj.g)alkoxy, (C.¢)alkylthio, halo or trifluoromethyl,
(Cp-4)alkenyl, aryl, ary] (C1-4)alkyl, (C{4)alkoxycarbonyl, (Cy.4)alkylcarbonyl,
formyl, (Cy.g)alkylsulphonyl and aminocarbony] wherein the amino group is
optionally substituted by (C _4)alkoxycarbonyl, (C).4)alkylcarbonyl, (Cs.
4)alkenyloxycarbonyl, (C2_4)alkenylcarbonyl, (C.4)alkyl or (C3.4)alkenyl and
optionally further substituted by (C}_4)alky! or (C9.4)atkenyl;

"aryl" is phenyl or naphthyl optionally substituted with up to five groups
selected from (Cj_4)alkylthio, halo, carboxy(C14)alkyl, halo(C_4)alkoxy,
halo{C.4)alkyl, (Ci-4)alkyl, (Co4)alkenyl, (C}.4)alkoxycarbonyl, formyl, (Cj.
g4)alkylcarbonyl, (C2.4)alkenyloxycarbonyl, (Cy_4)alkenylcarbonyl, (Cy.
g)alkylcarbonyloxy, (C|.4)alkoxycarbonyl(C] g)alkyl, hydroxy, hydroxy(C].
g)alkyl, mercapto(C]4)alkyl, (C_4)alkoxy, nitro, cyano, carboxy, amino or
aminocarbonyl optionally substituted as for corresponding substituents in R3,
{C)4)alkylsuiphonyl, (C3.4)alkenylsulphonyl, aminosulphonyl wherein the
amino group is optionally substituted by (C)_4)alkyl or (C5.4)alkenyl, phenyl,
phenyl{(C1.4)alkyl and phenyl(Cj.4)alkoxy;

"acy}" is formyl or (C_g)alkylcarbonyl.

_q_lf...,



am nocar bonyl optionally substituted as for correspondi ng substituents in

R3, (Cl4)al kyl sul phonyl, (C24) al kenyl sul phonyl, am nosul phonyl wherein the
am no group is optionally substituted by (Cl-4) al kyl or (CZ 4) al kenyl ,
%WW“‘“’WWKC | -4)al kyl and phENyP(C 1-4) al koxy; ﬁ ﬁ s forme=m (C
= Adwxbyaklepleerte onyl . 2 7 FEB 2006 @pmesdconpound acco?c?l E t?ﬂﬂﬁl ai MNeededei N
Z5 is CHor N, Z3is CHor OF and Z 1, Z2 and Z4 are each CH, or Z 1 is N,
Z3 is CHor CF and Z2, Z4 and Z5 are'each CH 3. A conpound according to
any preceding claimwherein Rl is nethoxy, am no(C3-5)alkyloxy or

guani di no( C3-5) al kyl oxy. 4. A conpound according to any preceding claim
wherein R2 is hydrogm carboxyrncthyl, hydroxyethyl, am nocar bonyl et hyl ,

et boxyzarb nytineth I et ho, a onyI ailyleor car boxyal I 5. A corrpound
accor di ng o ana Eﬁ(‘étﬁc\[%ﬁérlé\’hﬁ%ﬂ@%@ﬁﬂga ¢E)nal ly

substi t ut edmhg r2Pand, 24(54; A)chaBHk o Z168 NEZd/ls CHOGHOToR 22/ quggzm uted I -

hydr Gxy- (CI - ]ﬁbﬁyl optional Iy substituted am nocarbonyl;

car boxy(Cl - af optional Iy substituted am nor-ar bonyt(CI -4)al kyl ;
cyano( Cl4) aI | cyl; optionally substituted 2-oxo0-oxazolidinyl or optionally

substituted, 2- oggqm gﬁ,gﬂécgb,@mg(tgjm M%)cm}]@%h:gﬁuﬁq gy%éhl SItISOI’l 6, éHZ

conpound accor prec
NRI | -CH2 W %JF SPe?‘“ "?@%kﬁ)ﬂ#ﬂg’é}h or (Cl4)alkyl. 7. A conpound
according to any precedl ng cla| m wherein Uis CH2 and R5 is an aromatic
het erocycl iyC ri 4 £ e is N or NR13,
RI3 is Hif in Egﬁé‘ E |n adagﬁg ?‘%% %ﬁew]&l ?&5 are
i ndependentarhoxyaicti, mg@owbm@yl W}‘WM‘DOD(YEIMD)EU kyl ,
(C-4) akoxymox}tcmbbylgmﬁrwammuw tro, cyano, aryl (Cl-4)al koxy and
(Cl 4) al kyl sul phony). 8. A conpound according to say of clainms | to 6 wherein
R5 is 4,6-difluoro- indol-2-yl, I Hpyrrolo[2, 3-bl-pyridin-2-yl, |
H-pyrrolo[3 2- Mcmpb@dﬂ@@hgto mymwdinxylai]mhﬂluieinﬂ isyhlydrogen; noxal | n-2-yl,
P s e i o
3- (R) - 2, 3- BYdr -l[é l}“&!l?%"ﬂ “@“’6‘? fﬁ/‘?‘?‘&?‘t‘i‘"b? % "g"”‘lﬁ(cdeﬂﬂhﬂnd accor di ng
to cl ai m | ogtizinelty ﬂﬂistﬁtﬂ&dlannﬂxcﬁﬂ)onyl(cl_4)a]kyl cyano{C.4)alkyl; optionally

substituted 2-o0xo0-oxazolidinyl or optionally substituted 2-oxo-oxazolidinyl(Cy..

g4alkyl) in the 3- or 4-position.

6. A compound according to any preceding claim wherein nis 0, A-B is
CHOH-CH7, NR11-CHj or NR11.CO and R11 is hydrogen or (C;_g)alkyl.

7. A compound according te any preceding claim wherein U is CH and RS
is an aromatic heterocyclic ring (A) having 1-4 heteroatoms of which one is N or
NR!3, R13 is H if in ring (a) or in addition (C}_4)alkyl, R14 and R15 are
independently selected from hydrogen, halo, hydroxy, (C1.4)alkyl, (C}-4)alkoxy,
trifluoromethoxy, nitro, cyano, aryl(Cj.4)alkoxy and (C;_g)aikylsulphonyl.

8. A compound according to any of claims 1 to 6 wherein RS is 4,6-diftuoro-
indol-2-y1, 1H-pyrrolof2,3-b}-pyndin-2-yl, 1H-pyrrolo[3,2-b]-pyridin-2-yl,, 8-
hydroxy-quinolin-2-yl, quinoxalin-2-yl, benzimidazo]-2-yt, benzo[1,2,3)-
thiadiazol-5-yl, benzothiophen-2-yl, 4,6-difluoro-1H-benzimidazol-2-yl,
benzothiazole-5-yl or 3-(R)-2,3-dihydro-[1,4]dioxino[2,3-b]pyridin-3-yl.

9. A compound according to claim | selected from:

....‘}2__,



A 2 7 FEB 2006 ummwwmt+ (R)-2-{4-[(4-fluoro-I

H benzi m dazol - 2-yl net hyl ) -am no] - pi peridin-1-yl )-I-(6-

nethoxqu noI|n 4-yl)-ethanol; (R)-1 -(6-methoxy-quinolin-4-yl) -2-(4-[(1

TERTREESTNEE b] pyri di ne- 2-yl met hyr===am no] - pi peridin-1 - } - et h e redimmga ( {
.R).s.2_h.3Ld.r_oxy 2(6- met hoxy- qui Nedssiaed- y| ) - et hyl ] - 7pEE§d2[Iﬁﬁ4 Y, -Tss Walal 4

met hyl ) -qui nolin-8-ol; (R)-2-{4-[(benzof

|, 2, 3]thiadiazol -5-yl met hyl ) -am no] - pi peridin-I-yl)-1-(6-

met hoxy- qui nol i n-4-yl)-ethanol; (R)-I-(6-methoxy-quinolin-4-yl)

-2-{4-[ (qui noxal i n-2-yl met hyl )-am no] - piperidin-1 -yl}-ethanol;

2-((1-[ (R -2-hydroxy-2-(6-nmet hoxy-[1, 5] napbt hyri di n-4-yl)-ethyl]-

pi peri di n-4- yl am no}-net hyl)-qui nolin-8-01;

4-1(4,7-di fluoro-| Hindol -2-yl met hyl ) - am no] - pi peri di ne-1-carboxylic acid

(6- nethoxy-[1, 5] naphthyridin-4-yl)-amdc; (R)-2-(4-{

[(R-1-(2,3-D hydro-(1, 4]dioxino[2,3-]pyridin-3-yl)nethyl]-am no)-

. i -
GECROME U i ol o S LR

| | -4 arnag.
((:“Iil) n g- I( 2 [ (Z,g) D(G-hluthbmuthdimn@ylmm&[ﬁlH-ﬂnydlﬁ(enkh]j:})ﬁdammplheﬂiyper idin-1-yl)-1I
- (6-metho ]?W Jllij-gﬁ%m din-4-y | )-ethanol; and pharmaceutically

accept abl e sa ts her eof 10 The .use_ of a corrpound
accor di ng t o L{A&(- 'hyihﬁ"l’ &'81“5?8“151’ Sthybpipesidifstrylamigeluse in the
treat nent of dmlM)e[uirﬂhmsnﬂ,ect | ons in mamal s. 11. A pharnmaceuti cal

conposi tion h0g:: \: d a
pthr)rraceut [ ch cegt ablgma%?e%aﬁ&%gl.%%&@ggd@éFyhprlgg'ar| ng conpounds
according to ”&‘I Wﬂ‘i‘" ess conprises: reacting a conmpound of
formula (1V) ®Rj-146-methoxypqundinelylj <@F fhl(quirovdlin-2¢ylmedhyif)damifio]ly FEB 2006 (m M
glgrglln n |sp¢p§ng{ﬁf1|ﬁ_ghmlfornul a(l); z1, z2', z3, z4', ZS', R' and R3
2-({1-[(R)-2-hydroxy-2-(6-methoxy-{ 1,5]naphthyridin-4-yl)-ethyl]- piperidin-4-
ylamino}-methyl)-quinolin-8-ol;
4-[(4,7-difluoro-1H-indol-2-ylmethyl}-amino)-piperidine-1-carboxylic acid (6-
methoxy-[1,5]naphthyridin-4-yl)-amide;
(R)-2(4-{[(R)-1-(2,3-Dihydro-{1,4]dioxino[2,3-]pyridin-3-yI)methyl]-amino}-
piperidin-1-yl)-1-(8-fluoro-6-methoxy-quinolin-4-yl)-cthanol;
(R)-2-{4-[(Benzothiazol-5-ylmethyl)-amino]-piperidin-1-y1}-1-(6-methoxy-
quinolin-4-yl)-ethanol;
(R)-2-{4-[(4,6-Difluoro-1H-benzimidazol.2-ylmethyl)-amino]-piperidin-1-y1 }-1-
(6-methoxy[1,5]naphthyridin-4-yl)-ethanol;
and pharmaceutically acceptable salts and/or N-oxides thereof.

10.  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.

11. A pharmaceutical composition comprising a compound according to claim
1, and a pharmaceutically acceptable carrier,

12. A process for preparing compounds according to claim 1, which process
comprises:

reacting a compound of formula (TV) with a compound of formula (V):
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Z2, 73, 74, Z5, R1L and R3 as defined in fornula (1) or groups convertible
thereto; Q is NR2'R4" or a group convertible thereto wherein R2' and R4’
are R2 and R4 as defined in formula (I) or groups convertible thereto and
[rEFPEERSR or QL and 2 togetTer== orm an optional | y prot ect etmy=n
G 4. X and Y may be the fol mewig conbinationd;! FGB 2006 A —CoOlmmm
YlsHandnlsO (i1) Xis CR6=CRBR9, Y-is Hand nis 0O; (iii) Xis oxirane, Y is
Hand nis 0; (iv) Xi sNC -0andYi sHandni sO; (v) one of X and Y is CO2RY and
the other is-&RER2Rx; (vi) Xis CHR6R7 and Y is C(-0)R9; (vii) Xis
CR7=PRz3 and Y is C(OR9 and n=1; (viii) Xis C(-0)R7 and Y is CR9=PRz3 and
n=1; (ix) Yis COWand X is NHR11" or NRI 1'COVNand n=0O or | or when n=1 X
is CONWand Y is NHRI 1' orNR11'CON (x) Xis C(O=)R6 and Yis NHRI P or Xis
NHRI 1' and Y is C(=O)R8(EIHM n=1;, (xi) Xis NHRI (¥) and Y is CR8ROW and n=1;
(xii) Xis CRGR7fWand Y is NHRI 1' or OH and n=1; (xiii) Xis CRER7TSG2ZWand Y

H d Xis W H d Xi NHRI |’ d
IYS| S SO2W Syme;éléﬁms de Brsdimformuiadd); ﬁlﬂzf'a% Zﬁy J%an(aod@-"( ?«Y%z val 1 000H2 W
or. glth V\}I gczzg:zawma mrgmtﬁ &Nfinedtin féﬁﬁ‘rﬂlili 0 aﬂgiodﬁéa&ﬂzexime;dgg}ﬁar e' (‘é/:? in
6) al kyl ; (?l 13@@5}{@8'9 %’&ﬁp %%?Q?Pe‘%ﬁ&tﬂd"mrgﬂ%é?é X%Bﬁ xas defined in

formula (1)as doﬁnegnroimpsul@(ﬁjmegltmbd eonvértiblettieretaad QX issHoeR¥'or QIf mv- 2 T FEB
2006 wher e'aﬂd@ﬂog?&eﬁﬂﬁlm'ﬁ ﬁ&a‘ﬁ pﬁ&tégg r# ormula (1); and thereafter

opt| onal | y or as cessar onve to NR2' R4'; converting A,
zl', z2v, 2 8y be iy Polomngcqmbmmm and NRI |' to A ZI, Z2, 73, Z4,
Z5, RI R2(1)R3 memwls]ﬂand‘,@mmrtl ng A-B to other A-B, interconverting

R, d/ N ){‘aﬂ %Eé%eﬁgﬁgr&,;sq& g;ilc{'nlgis%,phar maceutically acceptable salt
an or 0 of . ’ ’

(ili) Xisoxirane, Yis Handnis 0;

(iv) XisN=C=QandYisHandnis0;

(v}  oneof X and Y is COzRY and the other is CHyCO2RX;

(vi) Xis CHROR and Y is C(=O)RY;

(vii) Xis CR’=PRZjand Y is C(=O)R? and n=1;

(viii) X is C(=O)R7 and Y is CR9=PR%3 and n=1;

(ix) YisCOW and X is NHR!!" or NR11'COW and n=0 or 1 or when n=1 X
is COW and Y is NHR!!' or NR11'COW;

(x) XisC(O=)R6 and Y is NHR1!" or X is NHR!!' and Y is C(=O)R8 and
n=1;

(i) XisNHR!!'and Y is CRBROW and n=1;

(xii) Xis CR6R7W and Y is NHR!1' or OH and n=1;

(xiii) X is CRER7SO,W and Y is H and n=0;

{xiv} Xis W or OH and Y is CH>OH and n=1;

(xv) XisNHRI!" and Y is SO2W or X is NR}1'SOoW and Y is H, and n=0;
(xvi) Xis NRI'COCH,W or NR11'SO,CH,W and Y is H and n=0;

(xvii) Xis Wand Y is CONHRI’,

in which W is a leaving group, e.g. halo or imidazolyl; RX and RY are (Cy.
alkyl; RZ is aryl or (Cy.g)alkyl; A' and NR11" are A and NR11 a5 defined in
formula (I), or groups convertible thereto; and oxirane is:

|



wherein R6, R8 and RY are as defined in formula (I);

and thereafier optionally or as necessary converting Q! and Q2 to NRZR%,
converting A', zl' 72,23 2%, Z5 Rl R2 R, R4 and NRI!' to A, z1, 72,
23,73, 25, R), R2, R3, R4 and NR11'"; converting A-B to other A-B,
interconverting R}, R2, R3 and/or R4, and/or forming a phermaceutically
acceptable salt and/or N-oxide thereof,





