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azi do; acyl; acyl oxy; acylthio; (Cl 6) al kyl sul phonyl ;

(Cl- 61)0al kyl sul phoxi de; aryl sul phonyl ; aryl sul phoxi de or an amino,

pi peridyl, guanidino or am dino group optional substl futed by one or
two 30 (C1_6)al kyl, acyl or (Cl-6) al k§(Csi), ptre [ngor when Z1 is
CRla, Rl and Rla may toget her represent ( 2)alKyl enedi oxy, provided that
when ZI, z2, Z3, Z4 and Z5Rare Rl is not hydrogen; -1 WO
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optionally substituted with 1z roups selected from am no optionally
substituted by one or tw (Cl- 4%1I kyN groups; carboxy; (Cl-
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substituted by O
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15  wherein:

one of Z1, 72, 73, 74 and Z5 is N, one is CR12 and the remainder are CH, or one of Z1,
72 73,74 and Z5 is CR12 and the remainder are CH;

20 RV and RW are hydrogen or RV and RW together are a bond;

R! and R12 are independently selected from 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 (C1.g)alkyl, acy! or (C1.¢g)alkylsulphonyl groups,
25  CONH2, hydroxy, (Cq.g)alkylthio, heterocyclylthio, heterocyclyloxy, arylthio, aryloxy,
acylthio, acyloxy or (C1.g)alkylsulphonyloxy; (C1.g)alkoxy-substituted (C1_g)alkyl;
halogen; (C1_g)alkyl; (C1-g)alkylthio; trifluromethyl; nitro; azido; acyl; acyloxy;
acylthio; (C1._g)alkylsulphonyl; (C1_g)alkylsulphoxide; arylsulphonyl; arylsulphoxide or
an amino, piperidyl, guanidino or amidino group optionally N-substituted by one or two
30 (Ci.g)alkyl, acyl or (C1.g)alkylsulphonyl groups, or when zlisCRrla Rl and R1a may
together represent (C1_p)alkylenedioxy,
provided that when Z1, 72,73, 74 and 73 are CR12 or CH, then R! is not hydrogen;
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optionally substituted by R10; 3-hydroxy-3-cyclobutene-1,2-dione-4-yl; 2,4-

thiazolidinedione-5-yl; tetrazol-5-ylaminocarbonyl; 1,2,4-triazol-5-yl optionally
substituted by R10: or 5-0x0-1,2,4-0xadiazol-3-yl; or

30
(C1-4)alkyl or ethenyl optionally substituted with any of the groups listed above for R3

and/or 0 to 2 groups R12 independently selected from:
halogen; (C1.¢)alkylthio; trifluoromethyl; (C1.g)alkoxycarbonyl; (C1-
)alkylcarbonyl; (Cy-g)alkenyloxycarbonyl; (Co-g)alkenylcarbonyl; hydroxy optionally
35  substituted by (C1_g)alkyl, (Co-g)alkenyl, (C1_g)alkoxycarbonyl, (C1-g)alkylcarbonyl,
(Cy.g)alkenyloxycarbonyl, (C9.g)alkenylcarbonyl or aminocarbonyl wherein the amino
group is optionally substituted by (C1-g)alkyl, (Cp_g)alkenyl, (Cy_g)alkylcarbonyl or (Cp.

_9.



(C2-6) al kenyl oxycar bonyl or (C2-6)al kenyl carbonyl and optionally further
substituted by (C 1-6)alkyl, hydroxy(C 1-6)al kyl, am nocarbonyl (C

1- 6) al kylwor3pg€a9$6) al kenyl ; oxo; (C 1- 6)al kyl sul phonyl ; PCT/EP02/05708
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PCT/ EPO2/ 05708 i rg ( aﬁ'ﬁoﬂ}ﬂ H@@:aﬂﬁ
Ca- 8) al k{Tnq QRiielY aipril O Pest
gf) al kéﬁoy(@yg@&&@fﬁﬂb&ﬂ % PY&BPE%& 2h§)8 }W} (C1-
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220 1 oppendlly bR PYS, a1ad) %Fégv’laé%" - 8)alkyl; (Cl-6)alkyl- or

acyl - am nocar bonyI (C4-8)al kyl ; m)no- or di- (Cl 6) al kyl am no( hydr oxy)

(C4-8) al kéﬁd‘ﬁﬁ?ecdytixﬁ Rﬁ% 33 ﬁllr %bsﬁ%ﬁx WRELR opfendIfy saBstitiiet Bhaidxyl or

substi t ut ocyc eterocyclic ring system (A): 2
X1/ X' | X3 amino;

75  in addition when R3 is disubstituted with a hydroxy or amino containing substituent and a
carboxy containing substituent these may optionally together form a cyclic ester or amide

linkage, respectively;

R10 is selected from (C1.4)alkyl and (C2_g)alkenyl either of which may be optionally

30 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-
6)alkylsulphonyl, trifluoromethylsulphonyl, (Cy.g)alkenylsulphonyl, (C1.-
6)alkoxycarbonyl, (C1-g)alkylcarbonyl, (Cp.g)alkenyloxycarbonyl or (Cp.
6)alkenylcarbonyl and optionally further substituted by (Cj_g)alkyl or (Cy.¢)alkenyl;

35  (Cj-g)alkylsulphonyl; trifluoromethylsulphonyl; (Co_g)alkenylsulphonyl; (Cq.
6)alkoxycarbonyl; (C1-g)alkylcarbonyl; (Cy-g)alkenyloxycarbonyl; and (C2-
g)alkenylcarbonyl;
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(a) 5 (b) 2 Y (A containing up to four heteroatons in each ring in which
at least one of rings (a) and (b) is aromatic; 15 X1 is C or N when part of
an aromatwo osiosmoor CR14 when part of a non aronmatic rin@CTXP0Y/6S7D§ NRL3,
0, S(Ox, CO or CR14 when part of an aromatic or non-aromatic ring or nmay
in addition be CR14R15 when part of anon aromatic ring; X3 and X5 are

i ndependently N or C 20 Yl is a O to 4 atomlinker group each atom of
which is independently selected fromN, NRL13, 0, S(Ox, CO and CR14 when
part of aMagggmhchH@-Mﬁmmwhmhqu belertet fromay addi tional |y be CRL4RLS
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(C2_4)al k )a&}/ﬁldf@asyira@hh@monyﬂﬁm Aatkyl; Glonb) ak Kizl(€ar bonyi ;
(C2_4)al k xy ((EA })lal kenyl car bonyl; (Cl-4)alkyl car bonyl oxYy;
(C1_4) al k6® a@il‘yhf @A Ydr oxy; 30 hydroxy(CL_4)al kyl ;

mer capt o( C1- 4) al kyI (C1-4)al koxy; nitro; cyano; carboxy; am no or

amno rb. tio asidR nts in
OB DRIV BB SRERS RHAFRS) S ARnl pARE ARSI aRMasLId v

V\,her e| n t hetemoycim rgrenystens(A)opt i onal |y substl t ut ed by (Cl1_4)al kyl or

(C2_4)al kenyl; aryl; aryl (Cl_4)alk I><2 - 4)al koxy; -4 WO 03/087098

PCT/ EP02/ 05708 ChR13 i i ndepen nt I y H bt)rl fl uoronet hyl; (d _4)al kyl

optionally substituted by hydrox d@xg/ C 1 -6)al koxycarbonyl, (C 1

-6) al koxy, (Cil-6)al kylthio, halo rorret I ; (C2-4)al kenyl ; aryl;
aryl (Cl-4)al kyl; arylcarbonyl; het eroaryl car bon (C1_4) al koxycar bonyl ;
(C1-4)al ky&maﬁh{gﬂ;ﬂtofbmwémat@mlﬁ)eanhayﬂlsml‘ph@hyl "or 5 ani nocar bonyl
wherein the am ituted by (C1_

4) al koxycar bon? 5?8%%{5‘?‘%9@2 %gﬂr‘?y%{ ﬁ)%!%2%4) A h g |, Cztfch

4) al kel car bomM is q«zﬂﬂwbﬁpmaﬁ;ﬂ agarqmgt ¢§F }é( éﬂ?P g?ﬁf%? er

substi t ut by ( C 1 4) aI kyl or (C2- 4) aI kenyl each x is independently 0, 1
or 2 10 1s N Ogg%()) rC(l)Q .til@ v%{e%‘ﬂoart'oﬂﬁaf@ﬁét@&'%%%ﬂmﬂ’@i ch:
ring or may in addition be CR14R15 when part of a non aromatic ring;
X3 and X3 are independently N or C;
20 v1 is a 0 to 4 atom linker group each atom of which is independently selected
from N, NR13, O, S(O)y, CO and CR 14 when part of an aromatic or non-aromatic ring or
may additionally be CR!4R15 when part of a non aromatic ring,
Y2 is a 2 to 6 atom linker group, each atom of Y2 being independently selected
from N, NR13, O, S(O)x, CO and CR14 when part of an aromatic or non-aromatic ring or
25  may additionally be CR14R15 when part of a non aromatic ring;
each of R14 and R15 is independently selected from: H; (C1.4)alkylthio; halo;
carboxy(C7.4)alkyl; halo(Cq_g)alkoxy; halo(C1-g)alkyl; (C1.4)alkyl; (Cy-4)alkenyl; (Cq.
g)alkoxycarbonyl; formyl; (C1-4)alkylcarbonyl; (C2-4)alkenyloxycarbonyl; (Co.
g)alkenylcarbonyl; (C1.- )alkylcarbonyloxy; (C1-4)alkoxycarbonyl(C1-4)alkyl; hydroxy;
30  hydroxy(Cy_4)alkyl; mercapto(C1.- aalkyl; (Cq.4)alkoxy; nitro; cyano; carboxy; amino or
aminocarbonyl optionally substituted as for corresponding substituents in R3; (&
A)alkylsulphonyl; (Cy-4)alkenylsulphonyl; or aminosulphonyl wherein the amino group is
optionally substituted by (C1-4)alkyl or (Cy-g)alkenyl; aryl; aryl(C1-4)alkyl; aryl(C1.
4)alkoxy;



Xla is CH2, CO or SO2; X2a is CRl4aR 5a; 15 X3a is NR13a, 0, S, SO or
CR14aRl15a; wherein: each of Rl4a and Rl5a is independently selected from
t he groupwolod®smes above for R14 and R15, provided that RP¢a/ERnzioRiIHa on
the sane carbon atom are not both selected fromoptionally substituted
hydr oxy and opti onal |y substituted am no; or Rl4a and Rl5a together

hyd fl l,; . | kyl
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Rl 4a”and ups are as a groups and two

R15a gr oupslkoryadiaysi€1apdkscabgayhéry- 4)@9?%@%’045‘6‘?13’ h that X2a and
X3a i i1 )phenBondsel er(oéé[y%)bﬁcyp 5@ gRlkehyRindNphionkibdunbanapsliie (@ i o 5-

or 6-nmenb e cont ai n| ng up to four heteroatons sel ected
fromo, Syakkaler Gpad)alsitlonal Iy C substituted by up to three groups

sel ected from éa@ﬁxq);m éﬁd&nﬁyyohabﬂz carboxy(C 1 4) al kyl ;

hal o&Cl 4 alg éD haI 1 4) al kyl; (Cl_4)alkyl; (C2_4)al kenyl (C1-

4) al K&xycHib &y % 8’h ol c1_4) al kyl car bonyl ; (C2-4)al kenyl oxycar bonyl ;
4) al kenyl car bonyl ; (Cl 4) al kyl car bonyl oxy;

(Cl _4) al kgx é:gé}ggﬁyj((lﬁ:;s(%))e}&xﬂalmwﬁfdhxy 35 hydroxy(ClL-4)al kyl ;

nmer capt o(Cl 4) Cl-4) alkoxy; nitro; cyano; carboxy; am no or
am nocar bonyl gpt ?/sogg% O‘%% Ztuted as for correspondi ng substituents in

R3; (Cl_ 4)al kghsycrbéardSe; (C2- 4) al kenyl sul phonyl ; or am nosul phonyl
V\/nerel the a 4Ba 1)4&%188 ‘WEPOZI 05708 optionally
SUbStll uted by %159153% ky(? or dé&(%al nyl ; @%ﬁ aryl (C1-4)al kyl or
aryl (CL_ 4) al kghyof Rfé anpRi ém inglepéndenilyt selastascfrany the gronprolisiesbabgye: for
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aryl (C1- 4§%¢%§4ﬁ0’g3@t1&}1%}3k gr‘ﬁ O}H{qfd y(a% %18{1%2 chSt tg{neé:aml?oroﬁyl (ClL_

6) al kyl sul phonyRi %)anchki%gctbmpremféﬂépn the amino group is opti onal | y

bst ted b gd adlt Bieyyl; (C1-
?uczs g ut ed ngygarg%@ﬂymmewéthyl (@ 1.8) (¢ atkeyil; (1

(Co-4) al kanjsoramuonpts GrinpRSTertt ek Y%ﬁ&%&’fﬁ@ o Gpup s

(C2- 4) al kepydrialyBubstitsted by (Cﬂ_aaaﬂaomaxbgnm@qm)a CR8R9 CR6R7- CO,
8R6C§; RgCRS %%@Zlylo(?cycw (€385 qkehiieibonyithLs)aliizl 66(122_6%37} &I or
optionally further substituted by (C1- 6)alkyl or (Co.g)alkenyl; or
25 two R142 groups or an R13a and an R142 group on adjacent atoms together
represent a bond and the remaining R13a R14a and R152 groups are as above defined; or
two R142 groups and two R152 groups on adjacent atoms together represent
bonds such that X228 and X32 is triple bonded;
X42 js phenyl or C or N linked monocyclic aromatic 5- or 6-membered
30  heterocycle containing up to four heteroatoms selected from O, S and N and: optionally
C-substituted by up to three groups selected from (Cy _4)alkylthio; halo; carboxy(C1.-
4)alkyl; halo(Cj.4)alkoxy; halo(C1q_4)alkyl; (C1-4)alkyl; (Cp.-4)alkenyl; (Cq.
g)alkoxycarbonyl; formyl; (C1-4)alkylcarbonyl; (Cp-4)alkenyloxycarbonyl; (Co.
g)alkenylcarbonyl; (Cq -a)alkylcarbonyloxy; (C1 _4)alkoxycarbonyl(C1_4)alkyl; hydroxy;
35  hydroxy(C1-4)alkyl; mercapto(C1.- 4)alkyl; (Cq.4)alkoxy; nitro; cyano; carboxy; amino or
aminocarbonyl optionally substituted as for corresponding substituents in R3; (Cq-
4)alkylsulphonyl; (Cy-4)alkenylsulphonyl; or aminosulphonyl wherein the amino group is

-5-



provi ded that when Rv and Ru' are a bond and n=0, B is not NR11 , 0 or SQ2,
or nis 0 and ABis NHCO NH or NHHCO- O and RV/ RWare not a bond; 15 or n
is 0 and WB BHSTORER7SO2NR2, CR6R7CONR2 or CR6R7CH2NR2 and PRV/ERUZ/657@8 not a
bond; provided that R6 and R7, and R8 and RO are not both optionally
substituted hydroxy or am no; and wherein: 20 each of k6, R7, R8 and RO is

d dent | | ected f H, (Cl-6)al : (Cl- 6 kyl £ hi o; hal.o;
![P| 1? Pﬁgr g%@tgﬁ,\e’ sglgattzt@ed i)%{?éwéaﬂs(aghor( %zﬁg%yté@r ?r.)'%@kb%ﬁ%if %)W@Q&bonyl :
(C1-6)al ké a‘ﬁ&ix?oéh’d (Cc2- GLaI klenyl oxycar bonyl ; (CZ- 6) al kenyl car bonyl ; i
hyd , am no’or _am nocaybonyl o t rrespondi n
sﬁbéi’.xtyueﬁp@qanym@,suw%mted“ gRBba S PRSPl lnty  Soponding
25 6) am nﬁ bﬁtﬁq )mﬂt@kﬁl(d tghalkgitiiio phajo onmﬂwr@pethyinémt M)?éw,laﬂllﬁ ed by

(G 0)al gl L bR onst (Gl EeagsitihorbgbiepPTt 2 Pond and
trifluor ogmmmpt(cﬁm a)ranm;dcarb(o@mmméh«y pmiROCAOUBE %#@W‘&W&FBMW

éCll g)ngl Y ¢ é’{‘ NG al koxycar gnﬂk& o%ﬂl@ 0
ot i onal |§ GasRe e by %cg ﬁ6§3E|E'kEE y § g?mo(n@ gﬁ.@} %%gm{inw

6) al keny!| a)ajkeaylserhanyl, (C-4daliarlior (2 -edlbery) po

and opt| 13&(@% %gkngpbstltut ed by (Ci- 6) al kyl or (C2- 6) aI kenyl ; 35 or
wher e one R3 an R8 or RO contai ns a car boxy group and the ot her
cont atths a hydr oxy or am no group they may t oget forma I|c6e,7ter or
am de | i ntaageoen mapmmkbtaogeom E9@2€B§ R\gﬁﬁ:{r@oﬁ@ CRYR % GROR

car boxy g N Y1 e moR3pSyclic

am de. :Jlﬁ @ﬁg)%?sl%(:)ﬁ%ov Iﬂﬁ uéggz a co%’frﬁ%ﬁof bﬂrrml a (1) or
a phar mpmmd@ahhwh@cﬁﬁa@&bw @eﬁlb@a@ﬁ%nt’@ré’* tsgtot heo faRtRact ure of a

_rl_rﬁd' carrento rh9o d%@m‘l‘ﬁ’%ﬂ@l\tﬁ 8ANFRCD- QfanBaDVRWIa% nbtrtﬂ&md ons in marmal fs
e invention 959 pr ovi r for
Use | A5t ends Bantit S SINAT GRS TR R aNR 2 Jp Rk ke

conpound qbtfesmula (1), or a phar maceutical ly accept abl e derivative

Fort ey pbyiduba! RESRURTo A ERERDIRLIG pobppuy MbsFRRd MBI B

parti cul aramine;n man, whi ch net hod conprises the admnistration to a nanmal

in need ofana eat nent of an effective amount of a a conpound of fornula
(1), or a " phar] al |y ;accept ab e _derivatLve 15 one aspect
Rl an@0R &adl)ofrﬂ& ﬁPéﬁﬂ@%?ﬂ eptly ielecﬁcﬁjﬂ% féﬂ;géi'@;‘i’ko’ghge k13 does

not repr esﬁﬁkyﬁﬁb?ﬂeﬂ& t@itﬂu(n@ine@ﬁ}&j o, €8y Ialidl; (Co_g)alkenyl; (C1.
6)alkoxycarbonyl; (Cy.p)alkylcarbonyl; (Cy-g)alkenyloxycarbonyl; (Co-
6)alkenylcarbonyl; hydroxy, amino or aminocarbonyl optionally substituted as for
corresponding substituents in R3; (C1._g)alkylsulphonyl; (Cy-g)alkenylsulphonyl; or (C1.
25  g)aminosulphonyl wherein the amino group is optionally substituted by (C1.g)alkyl or
(Co-p)alkenyl;
or RO and R8 together represent a bond and R7 and R? are as above defined;

and each R11 is independently H; trifluoromethyl; (C1_g)alkyl; (Cy.g)alkenyl; (C1-

30 g)alkoxycarbonyl; (C1-g)alkylcarbonyl; or aminocarbonyl wherein the amino group is
optionally substituted by (C1.g)alkoxycarbonyl, (C1.-g)alkylcarbonyl, (Co.
g)alkenyloxycarbonyl, (Cy-g)alkenylcarbonyl, (C1_g)alkyl or (Co_g)alkenyl and
optionally further substituted by (Cq_g)alkyl or (Co_g)alkenyl,

35  or where one of R3 and R6,R7 R8 or R? contains a carboxy group and the other contains

a hydroxy or amino group they may together form a cyclic ester or amide linkage or
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Preferably Zz5 is CHor N, Z3is CHor CF and Z1, Z2 and Z4 are each CH, or
Z1 is N Z3 is CHor CF and Z2, Z4 and Z5 are each CH Wen Rl or RL a is
substitutwooalokoss it is preferably (C2-6)al koxy substiti Para®o2/@doby
optionally N-substituted am no, guanidine or am dino, or (Cl-6)al koxy
substituted by piperidyl. Suitable exanples of Rl al koxy include nethoxy,

trifluoronmethoxy, n- propyloxy, i-butyloxy, 1 hoet hyl ox anm, nopr opyl oxy,
ani nobut ybsse R ﬂﬁmi@!péﬁ@%{@%%gmu@@&ﬁiﬁdﬁ%ﬁrgﬁ}h@k?{a}’éﬁﬁgﬁmsﬁP@%@t%yl oXY,
pht hal i m Q&lﬁ%ﬁi&.oxy or 2- am nocarbonyl prop-2-oxy. Preferably Rl is
met hoxy, am no( C3-5) al kyl oxy, 2 ani dino( C3-5) al kyl
pi peri dyl ( C3- 5)TAF KHeBRe aﬁp%{%ﬂ%{ﬂqﬁ? E%?roc;% %F&OS%@B? yor%@,%%oﬁ a are
[ ndependleghéryhaaa;t{lzjafiy accapiabty dEdiva t)ieelt thgteoX in the mmf?MOg?n@m' ah;ﬂlnbh ﬁ;rf I
pi peri dyl (C3-5) a oX nifr / X preferably methoxy, uor o,
am no(3- 5%‘?’3%’?hﬁ%}jy%{xbaaﬁlieéﬁlr\g%@?g?gﬁ%i%&f Preferably Rlais H or F.
Most pr ef er abl ThRinvestioe tlso pyovadesfa phormacshticaticomppsitipndp paftisylazdor usedny g
it my 3 e eaE'hgnt cMetedRl ihfochbils it mdRmals] SonirRify 280p Ot SFBmulBYBNO,
hydr oxynme y? or carboxy, nost preferably 31/1%;0 n. R2 |.s Rr ef erapl y
hydr ogen; of €pharmsicryticaly; B%Ctepﬁmf‘e%f‘x?ﬂ‘ﬁe @smg@d 3 ?P&P%‘EPI YATHERPRGt ed
hydroxy, epijepnally substituted am nocarbonyl, optionally substituted am no
35 or (C 1 -4)al koxycarbanyl; or .(C2-4)al it ' :
(Cl- 4}él koxycafrllj‘ﬁﬁ?‘?/e“HPng‘ﬁ%/}k%?ff’.w raem%)tﬁgﬁ‘lfg?%ée%% 8?%#&;5381%%91 %éclgro &° Ry dr ogen,
car boxy metdikmalbyshiioul&tshinl man, wWhisdOme B0 83098 st MhORIgEH08 to 2 mamimal

' b | et hyl :
A nocar DO LAl b w S ARSY SALARRIVE b harssaolaa bt flihith @ a

car boxyal ¥ pre hyd ogﬁn. Preferr exanpl es of i ncl ude
hydr ogen; phymireoryticajlgacepptablakgerivaiveigyaof. optional Iy substituted
1- hydroxy-(Cl-4) alkyl; optionally substituted am nocarbonyl; 5

carboxy(Cl-4)al kyl; optio alél bstjtuted am no bo Cl- ;
cyanoéél- 4) al kynone éiﬁeP‘b%gF‘ﬂl ﬁéﬁﬁ&tﬂf’{ @tggtgxexégeggggqrgiéhg{%l%;&lﬁ%}?cﬁé% lé}é%tRllgnal ly
subst i t ut gdePndVrOpreongeaboty ayldCR)atkakivgarhonybor e preferred R3 groups are
hydr ogen; hydr gy, fs LAY - Dhbg GHGOHLHRG, oG O0RH
CH2CONHR: - co%ﬁ%ﬁﬁ?@z%?s (}I,{ qﬁ‘gr?%‘%?gé% E@FQ%.Z?& CRlGh) oG GRRCNE 2- ox0
10 oxazol iisiNpZBiyCH @-Okaad%azb! i £2 gre-opp €1 - 4a kyl); optionally
substituted hy %ﬂ?ﬁ/ RINP R 2 ipLafsanadl MisS i § froRibYLCOp)lukyaubstithogdi f
hydroxy, nost preferably substituted .in the .%or p g@l 1tklﬁgn.s R%,"Iﬁ dwe
3- posi2fi obympEpalpNyEuhEERd SERQ FUARIIO P FIIGARYCTRE 14HAMREY SRPUIREC 8Y  Ro
t oget her fREdAE Bistbl Rahples of Rdnilldeaxylinclkdgmethoky,itsfluprosfathiaednt hat t he
resulting ring is.5-7 menbered j r Ik bl Ry RIR, A
15 or B wWATGWIE éiﬁéi‘m% F‘Wflﬁ%hyg‘gs’ijé ?m%#b&%%?@é&. "iﬁfﬁﬁlgﬁgeﬁl s?@(a:Hz. Rrabi,
CH( OH) t hguBnisimpeaoie, pipeyidins4-yhedtbylory phibalimadapsafylaxy T &H, NCH3, CH2,
» CH( %‘f‘n%i)xbca%g@;(r%-&{y. ﬂ"—gf%ﬂ)}y R1 is methoxy, amino(C3-5)alkyloxy,
25  guanidino(C3.5)alkyloxy, piperidyl(C3_s)alkyloxy, nitro or fluoro.
Preferably R! and R12 are independently methoxy, amino(C3.5)alkyloxy,

guanidino(C3.5)alkyloxy, piperidyl(C3_5)alkyloxy, nitro or fluoro; more preferably

methoxy, fluoro, amino(C3.5)alkyloxy or guanidino(C3.5)alkyloxy. Preferably R12is H

or F. Most preferably R! is methoxy or fluoro and R12is H or when Z3 is CR12 it may

30 beC-F.
When Z5 is CR12, R 14 is preferably hydrogen, cyano, hydroxymethyl or carboxy,

-

most preferably hydrogen.
R2 is preferably hydrogen; (C1_4)alkyl substituted with carboxy, optionally

substituted hydroxy, optionally substituted aminocarbonyl, optionally substituted amino
35  or (C1.4)alkoxycarbonyl; or (Co-4)alkenyl substituted with (C1-4)alkoxycarbonyl or
carboxy. More preferred groups for R2 are hydrogen, carboxymethyl, hydroxyethyl,



Preferably Bis CH2 or CO Preferably n=0. 20 Preferably, when Rv and Rw
are not a bond and n =1 or AB(CH2)n is NHCONH or NHCOO, AB(CH2)n and NR2R4
are cis. WwoaeBesabs y, when R' and Rw are not a bond and n=@CamPox@&70% not
NHCONH or NHCOO, AB(CH2)n and NR2R4 are trans. Most preferably: 25 nis O
and either Ais CHOH, CH2 and B is CH2 or Ais NH and Bis CO Preferably

R11 is hydrogen or (Cl-4)alkyl g. rrethyl nore prefera ly‘%?é (f When
R4 is CH R@MOQMﬂmm@LMYP%LbQMQW Aupallylan allyl, most
- Xl a- X2a-§né?ff1 ghy? %e@ is preferably CH2. 30 X2a S preferably CH2 or

X3a

E)?gﬁlhhe(r)r toge?ﬁéﬁnww é@‘%&&%&gg Xygf%ﬁﬁfaﬁygfbiépﬁzl i nker
% |r_lf)u g?‘ - X3 Mﬂggm%t@te% g.g{ydﬂﬁ(y-(mt@)aﬂlqﬂ ; optioDhily ﬁﬂbsﬁ,ttued am(rﬁbm)?nyl -(CH2) 2
ol ude peRPaICT Rl gy PRl i '?d?"%’?%’?(@ LR S @RA‘?‘ZM

i soi m daz optydnallytsummityd 2-dixoramaydliding andm@aznﬂlw su StltBteﬂé -0:87-087098

PCT/ EPO2/ %%dl ggf %hﬁ@ée re e?ﬁéﬁ'lfg re B’y&foﬁéﬂ G dASTRIONH

het erocyc N gro

zol'e- 2- I
pyri mi di nhzdtykyalhgbﬂretmﬁéizﬂféréﬁ(gﬁép?la&w ﬁzc%%féﬁﬁgé)%st | tue%t s on
het er ocycw gamppg ndyalelgyCHl(oﬂo«)HZOH iCHAOKpP®ikby| and
re err@ ub®ti’t uen

t 4
Fl bor ) npsslidiy b S-onr W}zahﬁm@yﬁ?ﬁ et grtcY R BB SRS o
net hyl car belﬂéfbﬂllyllﬁols h?ﬂﬁ)fgelli abhydrk()dﬁ and 1Qh3plyqsxyd plost @efdrald]s' @pbﬁélmtbd in the

3,5-diflu Iﬂ he‘t‘ﬁﬁ)o 3th a ?le %Elﬁléﬁfaéﬁlsi/er&‘hhbﬁn% R52. The group U

is prefer an aromati c terocyclic ring (A
havi ng 8- 11 -ri Wghent dR cR ,CR grﬁ.ztogﬁélneé;f@m dA¥clisreston Pk Aide Inkage, ibke | s

N or NR13 Y; &h 268 thaofie @b ichis
S and 1. pre@e&%tﬁgttﬂﬁ‘?ésﬁft r}ilg 35 ’Pﬁi&hﬁ:lefbﬁ 3t 13 e pRSFREM® thal & u%:}lky i

bonded ter ively and prefera
het er bZycpr B whigly dpggno farm} thegstes pr %E?lﬁ’ﬂkege @fgl%bt ed fromoptionally
substituted bengRepAGs QH(OHD tikR-stéregehetmistrydnpeafemeat. i c and Y2 15 has 3-5
atons includin e e I{Kigﬂf wher e
R13 is other t%é% @@%&W I—égzb(:ﬁg)%e({:/l wfd@&%lgm g to X3.
Exanpl es of ri PysfefaBly B nicCHdeordi®. onal | y substituted: (a) and (b) aromatic

Preferably n=0.
20 Preferably, when RV and RW are not a bond and n =1 or AB(CHj);, is NHCONH

or NHCOO, AB(CHp),, and NRZR# are cis.
Preferably, when RV and RW are not a bond and n=0 and AB is not NHCONH or
NHCOO, AB(CHy),, and NR2R# are trans.
Most preferably:
25 nis 0 and either A is CHOH, CH and B is CHj or A is NH and B 1s CO.
Preferably R11 is hydrogen or (C1.4)alkyl e.g. methyl, more preferably hydrogen.
When R4 is CHpR5 1, preferably R31 is (Cg.-g)alkyl.
When R4 is a group -xla_x2a.x3a x4a:
x1a is preferably CHp.
30 X24a ig preferably CHp or together with X32 forms a CH=CH or C=C group.
X3a is preferably CHp, O, S or NH, or together with X22 forms a CH=CH or C=C
group.
Preferred linker groups —X1a-X22a.X32. include (CH2)2-O-, -CHp-CH=CH-, -
(CHp)3-, ~(CH2)2-NH- or -CH CONH-.
35 Monocyclic aromatic heterocyclic groups for X442 include pyridyl, pyrazinyl,
pyrimidinyl, triazolyl, tetrazolyl, thienyl, isoimidazolyl, thiazolyl, furanyl and imidazolyl,
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20 1H pyrrol o[ 2, 3-b] -pyridin-2-yl, 1H pyrrol o[ 3, 2-b]-pyridin-2-yl,

3H i m dazo[ 4, 5-b] -pyrid- 2-yl, 3H quinazolin-4-one-2-yl, benzim dazol -2-yl,
benzo[ 1, 2vBJo3wsrioatli azol - 5-yl, benzo[ 1, 2, 5] - oxadi azol - 5- ylPCTEPOZOF708 - 2- Y| ,
benzot hi azol - 2-yl, benzo[ b]thi ophen-2-yl, benzoxazol -2-yl,

chr onen- 4- one- 3-yl , |n1dazo[1 2-al pyridin-2-yl, imdazo-[1, 2-a]-
pyrimdin-2-yl, |ndoI ,. I nd i SQ

[1, 8] - napHEmyFiderane- @iwnd%c’%( g‘lféfeé[%h’asofﬁﬁt%ﬁ?fa?yﬁhﬁBi\:?‘ipsd‘a‘ilﬁ%‘? PHIdZ,

qui nol i n- - ¥ d_glyl Qﬁf&@élb&y’d pirimidiglanyl 2pyimidinsyyh tivhfoes2-@- y
1, 3-di oxo- |50|nd

benzotri azol - 5F Sﬂerr “PﬁgB %%gaefﬁglyﬁlé 6‘%&“&9@*‘9‘ gg(% @Yﬂ{mr

3H- benzoogdmotomethili mdeitr&- y| ,  3H- benzot hi azol - 2- one-5-yl ,

3H quinazolin Ne- 2 Kida- vd v fl it
4- 0X0- Sn H pyr i dg ﬁu%stitugrﬁé BH&)QQ??X 1ﬂclﬁ eﬁo s?eclla:31 c?, a%oom ni 13(/)r f)yaé‘l(())

benzo[l ztrﬁ]mmmdhalzmeﬂ@l yhethpereagiony ?ftslea? be@ AYaming

benzot hi azol - 5 @{"E‘% blﬁﬁa 1, 8=fihorofhedl pblﬂﬂdlﬂuiﬁo,phenyl or thiazol-2-yl.
i mdazo[ 1, 2-a] P}Qferablg 5l % dazo[ 1% g] pyridazin- 2-yl,

pyrazbl o[ 1, 5- a?{?f?falzlb’ﬂi{hzlsy‘l)b Rp?f azol o[ 1, 5-a] pyri di n-2-yl ,
pyrazol o[ 1, 5- ajrﬁy@dﬁbdlulls@retbnabgwcaﬁglrow 1-c][ 1,2, 4]tr| azin-3-yl,

do[ 1, 2- |,
Pyt | dof 1, 2- ] P, %{)%{(S i ércé—{,an térg(%[c%cg? gkzr%\;ﬂ%gl ) £{‘Sm%e>2’ b 7oyl
t hi azol of ﬁwmdliﬂgjzl-ml InteneRemb of whichres [@storns] i\ ¢1dVR 1ry‘{vhlch preferably Y-

h | - | 3.
EI. '033010[2 it %Eyﬂ’fxe%rgatgn% oné %f \91?‘19 ok az% ?%&széﬂl%%lwbﬁﬁdbdaoﬂ

5
[1, 2, 3]t hi adi aé&?eu%agggly@péyrqf@iah yethg petemqyel §‘d&f&ﬁ %ﬂag %ng %“%Lé 9 V\D
?‘;’/S ;)85028 déf%[ ddzgglg{ F@%&Qﬁly £u%kt1tu't&i HBihﬁo aﬁ@ yrldoadndj ririg (b) non-aromatic and Y2 5
ro- [
3-(R)- 2 BRGB hy éther {hzm ﬁi/dibgm mofl :NH%C@]W&&HVIM\B%K3 ar O(bs;ldgd @X? hydr o- [

et o Bkt Ok B i oo S iielienzol 1 4 0 oxan-2-y1, 3 s

1,1,3-trioxo-1,2,3,4-tetrahydro-1 | 6-benzo[1, 4] thiazin-6-yl,
benzo[l BIajla@dqib}ﬁemlat_m—l- benzo[l 4] oxazi n- 3-one-6-yl ,
2, 3-di By bR BEpbrié- yl ,
4H be ﬁ4§”6£az€2]3 @1 g%’%ﬂér‘a[fl gs %5‘5@%922‘” ﬂiélﬁwg%:% ﬁa[qg'? Fobrié- ¥
benzol[ 1, 4]2691613111111}11@13}91}11‘4214143 Mlz flzm}qaﬁf’]a%‘p’ §n%9ib 1fpiadiazol-5-y
E“i gxo 3[% ﬁ%o@l/@r &Eﬂlaﬂﬁfﬁlﬂ Eeﬂz]dﬂill-ﬂ-@l ibefzofhipzol-2-yl, benzo[b]thmphen—?.—yl

enzo Xazi n- 3- one
benzo[ b] [ Pequﬁ;%lz ?ﬁ ﬁ]éromeyry -one él-y? um&az%[l% i]p%h{rﬁjfw iffiidazo-[1,2-a]-
5- 0X0- 2, 3 ghhﬂaihoz-ﬂ-hﬂdbl -and) 112’@31, Q—Yh]i@ﬂmmillut3ny16£1y3]i-napgh@}5{ﬂéplg %ﬁi@ oxol - 5-yl ,
2- 3-dih 3 -yl,
di ﬁ;g?g | 9% ?éﬁly%ﬁ%o ﬁ“gﬂz‘ﬁ[‘% Mh‘% YL ﬁnfxdulﬁ)g n%r%qy  dof 3,
b] [ 1,4] mlap]athahn@ryll 1,3aligxatisqingtob2yl, Pelzqualdé%?%[ﬂz bsn@f‘t} e&u ﬁ
2, 3 di hydras c[tfll?ﬁﬂdé @XIHQB@M*?S- 1, BHLb&izBoxazyi-2-one-6-y1, 3H-benzooxazol-2-thione-
[213 4]d :jlh O)C(i:’ﬁ(:ﬂE @H I no 2| He% )aygfldqlu?nazoﬁn—4 onb-2-3cfjl' ?ﬁdcflﬁnazohnA one-6-yl,

- 0X0- 3, 4-gdj iy it i ?rmanm{yn, béhao{2.2i3jehdjdzol-6-31,
m@%

e M Sl B S i

- 0X0- 6, 7-tRhbotiilnaeBbHyB oirtriofinG-gl, Snidarel2 2-alaywdasar 2ul, am;,dazoa blpyridazin-
2-yl, pyrazolo[1,5-alpyrazin-2- -yl, pyrazolo[1,5-a]pyridin-2-yl, pyrazolo[1, 5-a]pyrimidin-
6-yl, pyrazolo[5,1-c][1,2,4]triazin-3-yl, pyrido[1,2-a]pyrimdin-4-one-2-yl, pyrido[1,2-
a]pyrimidin-4-one-3-yl, quinazolin-2-yl, quinoxalin-6-yl, thiazolo[3,2-a]pyrimidin-5-one-

35  7-yl, thiazolo[5,4-b]pyridin-2-yl, thieno[3,2-b]pyridin-6-yl, thiazolo[$,4-b]pyridin-6-yl, 4-
oxo-4H-pyrido[1,2-alpyrimidin-2-yl, 1-0x0-1,2-dihydro-isoquinolin-3-yl, thiazolo[4,5-
blpyridin-5-yl, [1,2,3]thiadiazolo[5,4-b]pyridin-6-yl, 2H-isoquinolin-1-one-3-yl

N
1

CDI\JNOO
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di hydr o- 2H benzo[ 1, 4] oxazi n-6-yl, 3, 4-di hydro-2H- benzo[ 1, 4] oxazi n-6-yl,
3-substituted- 3H benzooxazol - 2-one-6-yl,

3- subst i twDadwsivHenzooxazol e- 2-t hi one-6-yl, 3-substit ut edCT/EP02/05708

3H benzot hi azol - 2-one-6-yl, 2,3-di hydro-|H pyrido[2,3-b][1,4]thiazin-7-yl,
3, 4-di hydro- 2H benzo[1, 4]t hi azi n-6-yl, 3, 4-di hydro-|H quinolin-2-one-7-yl,
3, 4-di hydro-1H 25 qui noxal i n- 2-one- 7- yI

6, 7- di hydfapisatenaremalat of 1, 5- a] pyri mi di n-5-one-2-yl, 5,6, 7, 8-
t et rahydr P 385&?,{3?}3,’&.{[{11{1&81& S) -2,3-dih dro-benzo[l 4]d10x1ne— -yl, 3-(R,S)-3,4-

2- oxo0- 3, 4-df hydro na L abI I n
ring (a) &hydie- 7&@'&?’@40([5}7 f %l‘ fn il‘?’glg’l?@f)% éﬁ’y&? ﬁé‘ﬁﬂ 'gor[E %WI-‘J]’ Xjﬂgﬁ in
ring (b). Syblﬁdﬂfy@fcﬁ[laqmbxmd’ﬁlﬁm]g}’lﬁfhh WSZBsdlhydEbéxenzﬂlﬂlcﬁlsxmméw-t o X3
and (% é“% X‘%ﬁé‘l n NRl?;Igh?r eld to X5. 30 R4 and R15 are preferably

i ndepehdetosy = madd Tﬂpﬁr ogv.;én hal 0, hydroxy, (C,_4) alkyl, (C 1-4)
al koxy, trifluoronethoxy, nitro, cyano, aryl(C 1-4) al koxy and (Cl..

4) al kyl su hona/l L preferably R15 is hydrogen. More preferably each R14

s sel ect gen, chlor fluoro, . hydrox th oxy,
trifluor oh;ét&amoywlb%&ﬁyﬂm&m’dﬂmlt rbenze| hfbthisgin-Grat. ﬁ’fl“%‘ﬁ?&g‘g‘ﬂ§¥l‘5wge 43{]
preferably Ag%@ Jl]%x%ﬁ-@%&% fyr oIm-BgaRIshzol Y] dioxXin-6-fy1, 1061032 39d1hydrb1= 0.
Pr eferabl groupséﬁ ubstl uen'}t{is gher §£|%r}p}a¥og -10 WO
03/ 08P PEIPEROLPOBT g ains 3mero-y B ee brEpEr R14 Mot
preferr edbg{Z@ oRBZni6ngl), mdﬁ-benz[oll ,2]tBiptini Rdnag-ol (3- 6xmr3b1]-qb1§aydrdr2rﬂ6 yl
1H-Pyrro| %:5% 2r } 3.4,5-tetrahydro-
1, 4] di OXI é?fl(g ﬁ?{,%—i’%ﬁzeﬁl ﬁgga%%djgnéﬁ v 40 % 5 e;{zy 3?
-b] pyri di herFZOEba[l 4]2h132®ﬂ1kwﬂrybﬁfq_xo4]l,arcbh§'dai@[5ﬂ @@pw 2IpTmidin 631,
2, 3-di hyd ] &9263 uih ro0¥p3rido[di 3L, thhizﬁw-lyﬂQ[-&(o?z}:z}[
1, 4] oxazi %Qﬁﬂ‘%ﬂ%&i%{)ﬂo@ yr70 I I—l-p)gn & {lm (&_U)l (%1} BBI azi n- 3
Ui Hayar Gibaboh Ao AP OIS 9 HORREA IS B gidls 2
éd' hydr 0 BEMOEKARO8 2 ditgax, /Bjdﬂexﬁhummmlammozp dihtlrooxazi n- 6- yl
0XO0- r.0- ) dihvdro.
O S AT B R 2P ahrdo B fr Y gtj- Eln 31, 6,7-diydro
t hi azi n- S{Qn]ihcﬁﬂyd)[)z 3-dlpyroudibrdoyk Bdaof3,4- dQ’-YéPpS’/HTHWé byl 4]oxazin-6-yl,
6-nitro-b %ﬁrﬁl 3 44fif1 693231‘1 9%, Bofo ity Gro2b ponacpia-4]
oxazi n- 6- §T° %821 ﬁgqﬁm‘i"é 1;;[ uﬂ 23@%%3 lhrg? Nk
0 bl 4]oxazm- - ¥ 6-0x0-6,7- dlhydro—SH 1 2 aza-nap alen- -yl 3,4-
dihydro-2H-benzo[1,4]oxazin-6-yl, 3,4-dihydro-2H-benzo[ 1,4]oxazin-6-yl, 3-substituted-
3H-benzooxazol-2-one-6-yl, 3-substituted-3H-benzooxazole-2-thione-6-yl, 3-substituted-
3H-benzothiazol-2-one-6-yl, 2,3-dihydro-1H-pyrido[2,3-b][1,4]thiazin-7-yl, 3,4-dihydro-
2H-benzo[1,4]thiazin-6-yl, 3,4-dihydro-1H-quinolin-2-one-7-yl, 3,4-dihydro-1H-
25  quinoxalin-2-one-7-yl, 6,7-dihydro-4H-pyrazolo[1,5-a]pyrimidin-5-one-2-yl, 5,6,7,8-
tetrahydro-[ 1,8]naphthyridin-2-yl, 2-ox0-3 ,4-dihydro-1H-[1,8]naphthyridin-6-yl.
R13 is preferably H if in ring (a) or in addition (C1.4)alkyl such as methyl or
isopropyl when in ring (b). More preferably, in ring (b) R13 is H when NR13 is bonded to
X3 and (C1.4)alkyl when NR13 is bonded to X>.
30 R14 and R15 are preferably independently selected from hydrogen, halo, hydroxy,
(C1-4) alkyl, (C1-g)alkoxy, trifluoromethoxy, nitro, cyano, aryl(Cq_4)alkoxy and (Ci-
4)a1kylsulphonyl.
More preferably R15 is hydrogen.
More preferably each R14 is selected from hydrogen, chloro, fluoro, hydroxy,
35  methyl, methoxy, trifluoromethoxy, benzyloxy, nitro, cyano and methylsulphonyl. Most
preferably R14 is selected from hydrogen, hydroxy, fluorine or nitro. Preferably 0-3

groups R14 are substituents other than hydrogen.
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20 8- hydroxyqui nolin-2-yl benzo[1, 2, 3]t hi adi azol - 5-yl

benzo[ 1, 2, 5]t hi adi azol -5-yl  benzot hi azol -5-yl thiazol o-[5, 4-b] pyri di n-6-yl
25 3- ox0-8OM3M81098Ir 0- 2H pyri do[ 3, 2-b] [ 1, 4] t hi azi n-6-yl  7PChIEPODOI08

- 0X0- 3, 4-di hydro-2H pyrido [3,2-b] [ 1,4]thiazin-6-yl

7-fl uoro- 3- oxo 3, 4-di hydro-2H-pyrido [3,2-b] [ 1,4]thiazin-6-yl 2-o0xo0-2,
3-di hydr o- H pyrido [3,4-Db A4l thiazin-7-yl 30 especially benzo[

1, 2, 5] t hi adl aZMGHSp';eIf fab‘cﬂbl‘g?x‘ndé‘ hiraeaciok benzo[ 1, 4] t hi azi n- 6- yl

(4H- benzo[ 1, 4] Q‘B sﬁRg}sinch?de?’ di hydr o- benzo[ 1, 4] di oxi n-6-yl
benzo [ 1, 2, yﬁﬂ[ azo ﬂ@/ 3- 0xo0- 3, 4-di hydr o- 2H benzo[

1, 4] oxazi 1,83 admzpllo{.%flrh]nyr&a%@4 di hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl

2- 0X0- 2, 3. 18[213- ahﬁg[z 3-b] [ 1,4]thiazin-7-yl 2,3-D hydro-]|
14]d|0X| []

11 03/ 087098 PCT/ EP02/ 05708
3- oxo0- 3, 42691 PWYQF%ﬁ)Z/‘ildloxbwa%’[@ %1]“\/% , 4] oxazi n- 6- yl

[ 1, 2, 3]th|2a3dDg-@@td;[154]41d3c]1m[l213db]pyﬁdml-7-3L 0X0- 3, 4-di hydr o- 2Hpyri do[ 3, 2-b] [

1,4]th | hydr o- 2H do [3,2-b
1 4}th: o - £ SR O T Y D Y Pl 3. 5 b]
[ 1, 4] t hi azihdibygio- lﬁnw[du@dwxm-ﬁwélro 1H-pyrido[3,4-b] [ 1,4]thiazin-7-yl

nost especzl(g{]ly3?d-1 I()]}QJK{@,YQBQ,-]E:B ]@xﬁlﬁm}a 2-b] [1,4]oxazin-6-yl 10
t

3- ox0- 3, 4-di hydr o- |n6yI
7- chl 8Po- 2-@%002.3-dihygir Hrwrﬂq[%% ]gﬂlﬁz 3ﬂ 4]thi azin-6-yl 7-fluoro-3

- 0X0- 3, 4- @Izhbﬁ% @roziﬂ-lb}éﬁZch/-l]&aarrbﬂS-y[ 1, 4]th| azi n- 6-yl

2-0x0-2,3-dj h I’ld 4%){&20 thiazin 7-yl. 15 When used herein,
the term™" aMSéHY |°P“f8f éléhyaf avi ng stral ght and branched chains, for
i nst ance, 3@ty MY; dﬂeydmyQH-hermobbﬁ']oxammﬁﬁr opyl, n-butyl, iso-butyl,

sec- butyl édo’écg%lﬁ# Fgﬁm(ﬁtng}ﬁglgoxﬁﬁ_ rm al kenyl shoul d be

i nterpret 0 _or gen ude chl ar bronmo and
i 0do. 15Hal%eesdedA-dily @12&b¢r#@[hﬂikhlfz@-ﬁ1&l| @ge‘?fma?@rfé tﬁ% “U?ﬂ°8§(s% ﬁ? her wi se
defined, thged- @Hfonﬁsfle.IQ imi@in-2§1 used herein includes aromatic and

RO? ar orr?EéTg ?};erﬂ%[? 3?(110}(0{.]? , rings suitably containing up to four
etero-a :

7-fluoro-3-oxo0-3,4-dihydro-2H-benzo[1,4] oxazin-6-yl
8-Hydroxy-1-oxo-1,2-dihydro-isoquinolin-3 -yl

20  8-hydroxyquinolin-2-yl
benzo[1,2,3]thiadiazol-5-yl
benzo[1,2,5]thiadiazol-5-y1
benzothiazol-5-yl
thiazolo-[5,4-b]pyridin-6-yl

25  3-ox0-34-dihydro-2H-pyrido[3,2-b][1,4]thiazin-6-yl
7.chloro-3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1 ,4]thiazin-6-yl
7-fluoro-3-ox0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]thiazin-6-y1
2-0x0-2,3-dihydro-1H-pyrido[3,4-b][1 ,4]thiazin-7-yl

30  especially
benzo[1,2,5]thiadiazol-5-y1
3-0x0-3,4-dihydro-2H-benzo[1,4]thiazin-6-yl (4H-benzo[1,4] thiazin-3-one-6-yl)
2,3—dihydro—benz0[1,4]dioxin—6—yl .
benzo[1,2,3]thiadiazol-5-yl

35  3-oxo0-3,4-dihydro-2H-benzo[1,4]oxazin-6-y]
7-fluoro-3-ox0-3,4-dihydro-2H-benzo[ 1,4] oxazin-6-yl
2-0x0-2,3-dihydro-1H-pyrido[2,3-b][1,4]thiazin-7-yl
2,3-Dihydro-[1,4]dioxino[2,3-c]pyridin-7-yl
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each ring sel ected fromoxygen, nitrogen and sul phur, which rings may be
unsubstituted or Csubstituted by, for exanple, up to three groups
sel ect ed Woma087@98 4) al kyl t hi o; hal o; carboxy(Cl-4)al kyl ; pealEp(12157d9 al koxy;
hal o( C1-4) al kyl ; (Cl-4)al kyl; (C2-4)al kenyl; (Cl 25 4)al koxycar bonyl ;
formyl; (Cl-4)alkylcarbonyl; (C2-4)alkenyl oxycarbonyl; (C2-
4) al kenyl car bonyl ; (C1-4)al kyl car bonyl oxy; (C1-4)al koxycarbonyl (C1-4)al kyl ;
hydroxy; 3hydeddydiictrap -RJW«—,,Qfﬁrérbﬂ&bX]%@n'@ﬂdl kyl ; (Cl-4)al koxy; nitro;
cyano; caj pQgﬁhi%ngg[g)’q_b]ﬁp@i@g@ﬁbonyI optionally substituted as for
corresponé, Nt i# t tu%% I.(i‘h ﬁ?i EC alh_l\jé\;lpé_hsul phonyl ;

ﬁ‘?}?oé ‘éﬁlyﬁ?ﬁ", ’yrél[ stdlp AN rein the amno group is 30

(C2- 4) al k
opt i onal | y-chidnst3-oxn-8d-ditydro12 HpatitylB3,2eb]1[ | ¢ithiayiatGhy| : optional |y

substi fut edqaryls °X°§§>¥g‘§@dr§§?'b¥‘lri%ﬁ? ,42(;1%]? ,l%ﬁqﬁﬁ}lfy_iﬂoxy and oxo groups. Each

het eroCycl'ic rrng su f 1o preferably 5 or 6, ring atons.
A fused hérenoeddiibysreiligpyyda il Althiarndeyl carbocyclic rings and need

i ncl ude only one heterocyclic ring. Conpounds within the invention
containing a hetergcyclyl group may occur in two or nore tautonetric forns
35 depend™ft 6PCEREY nat ure of the heterocyclyl group; all such tautoneric
forns ar e 3iae-3dethyded-Li-pyridud3 2esipe4okating-ylnvent i on. Where an ami no group

forns part, of &,Si:  9QF f b r lgeyihet erocyclic ring as defined
Bl S RS AR o el o

above sui ional s In substijuted am no groups -12
WO 03/ 087dg@lweﬂiﬁmé/40@*71&5@0-2%@1‘/{}6%[3@"’11tﬁﬂh‘&?’&‘ - fthy| . (Cl-n, )al ky_t

opt |t op?: I W-ﬁ\kﬁi&i&)&&&d-dmidflﬁcﬁfﬂplyﬁdd[@Q-Q]@D,&]tlkiab(xigé;él-ylg )C I1k_|6) al( Ic<:yll thio, halo
or trifluqgronethyl.; -4) al. Vil s 85 M . -ar -4) al kyl ; _

4) al koxyc#r & Bf‘ilkﬂé‘-’c‘ﬁ)’é W}‘%'(Oig’r“b%'@f‘}ﬁ“f‘%‘ﬁ'%*’l; (C1- 6) al kyl sul phonyl ; or
am nocar bonyl wherein the amno group is optionally substituted by (C 1

-4) al ;ggxyc ar bo %%nn&i%?i }%841}),2% ?’irﬁf'raggmyincluﬁ%éﬁﬁé ke axisarhe rblydlmched

(C2-4yal kenyl c y (C2- 4)al kKenyl  an tio further
subst i t ut ehaipg, foomsignes. lpyethyls ethy EA}TSPYJe‘ﬁS’/‘P.m.Py&M’éWYtM]s & %F?Fqﬁwﬂ t-
term aryl 'putyiNsdntd aad RBefY TheRenhakehily thourits intepproedaktyrdirgisost i tut ed wi th
up to five, pr rab up to,three, graoups,selecte. ronm( Cl-4) al kyl t hi o;
hal o; car boxy( aﬁﬂ)’é*‘éﬁg‘?ﬂ Wﬁl‘lﬁ](e%ﬁp%oafl%&y?m%%? %@Slé) al kyl ; (Cl1-4)al kyl ;
(C2 10 4) al kenyHslodlMdietikoingbeedehpblpginotems.; ( Cl- 4) al kyl car bonyl ; (C2_
4) al kepyl oxycarhanyl ; sk &ﬁlbﬁ cydliPlasiisgl K¥lefPmbRIA%E SoMiaticClL-
4) al kggycar bonytﬁl(@eys 1"7%‘%%%??;/%@“%@’3?[‘%%; _2%(#8&% Cl-4)al kel : R e.u
mer capt o( @hd4patakyrhatiq, engleigngd fupsd, rings syBbLYGPRIHNING §P B%i(ﬂ;}l,r heterergtogys n
ani nocar b%&kriﬁé%él@&é& h%nﬁ&%?%htmhegemdfsmphug@ﬂﬁasﬁﬂmmﬁbs uhsfbistitust S i n
R3; (Cl-4)alkylsul phonyl ; é - z{%al enyl sg}lg)glhon%(lé ecg Oﬁfamﬁ@&%&h% |
wher ei n tk@%ﬁ‘i‘h‘f&t"é‘?%{’% EOLCHAHIR G 1R 1P\ ISE BROPPY b & @ 18Ry Cor +C2-
4) a: kenyl ;(cam@‘gl"f”%mﬂymﬂ@ﬂ%ﬁmm MO@mngigmlkﬂxﬁz-ﬂ?ﬁkQ@i; lacyl’
i ncl udes - oxycar hopyl (Gl LN cGARePYE, aroups.
Sone t Wga]i%ﬁf‘)@ﬁ%?&gﬁ%?&?)ﬂi erﬁbae tlﬁﬁor%éég’e‘ocr ‘;3/@{ %ci sei%é 2 .
recr yst al | j)skxenyl@@bémdniGokabiearonyipxys (GlgeeBueyeaboniGans R Iod WEMY; | n
such cas eshy%%)éﬁ’é f_ﬁ)a{m’yl?&ercapto(c 1-a)alkyl; (C1.g)alkoxy; nitro; cyano; carboxy; amino or
aminocarbonyl optionally substituted as for corresponding substituents in R3; (C1-
4)alkylsulphonyl; (Cp.4)alkenylsulphonyl; or aminosulphonyl wherein the amino group is
30  optionally substituted by (C1-4)alkyl or (Cp-g)alkenyl; optionally substituted aryl,
aryl(Cy.4)alky! or aryl(C1_4)alkoxy and oxo groups. Each heterocyclic ring suitably has
from 4 to 7, preferably 5 or 6, ring atoms. A fused heterocyclic ring system may include
carbocyclic rings and need include only one heterocyclic ring. Compounds within the

invention containing a heterocyclyl group may occur in two or more tautometric forms
35  depending on the nature of the heterocyclyl group; all such tautomeric forms are included
within the scope of the invention.
‘Where an amino group forms part of a single or fused non-aromatic heterocyclic

ring as defined above suitable optional substituents in such substituted amino groups
-12-



formed. This invention includes within its scope stoichionetric sol vates
I ncluding hydrates as well as conpounds containing vari abl e anounts of
wat er t haworpagsies produced by processes such as |yophili ®atiEp2/08dhce t he
conpounds of fornmula (1) are intended for use in pharmaceutical 25
conpositions it will readily be understood that they are each provided in
substantially pure form for exanple at |east 60% SHYW nor e swtably at

I

| east 75%iminds Hpaiffeoeiesthit (C1-gdalkd aptiogsbysubgiiuied deaxyl Cas6)algmeypur e
(%are on ééﬂ%ﬁélﬂ?l‘éhlg Ha1 361 %ﬁfuoﬂﬁﬁétﬁ L g(t?g}h'llgenypr ait‘?IL ©ONg)aBkylf frg _conpounds

b h t |
Zﬁrymﬁsi’f  cdakoebony e a1 e i B PG (016 BT S AHERE
contain atylpas %héa(ﬁmﬂ%&&p% lobﬁbﬂxsn bétRae b§‘(®mdamme§oeﬂaimw (€fom 10 to

59% of of |

Sori vab vesihdraBen, Glaapakeapracaran L cB DR b S0 RS-
anve ment I)ﬂlg%ﬁ:l @ﬂinmﬂHy?ﬁrtﬁ@rsﬂhdtmtédl by (Grl)edicylton €Ch 1pakérade form or y
thelr aCI a | on_or ua a Sa S
Heh e e ool haTw HAHEh A TR pBal Snd AR ORORITy 521 L
phosphor i csubsnwtsdwmthw)rtgafmecpm&rdslyuetgthr%étqlws selgpigd iﬁ@m@ue@ﬂnﬁb’ﬁhl%ml eic,
citric, b};&fog'rf&go (gﬁd@mgo%p%eglﬁam@ B&l@@fﬁiﬁeﬁ @1 pmih@oenesul phoni c

acid or t s of f I'so be prepared as
the N1Bxi d@aﬂcwﬂsﬁ&lndglkexycarh@méoee b@b@@@@ﬁ%ﬁ&g/@ms formula (1)
having a f gﬁe Cgﬂl,ogylo aiymxﬁwy]p(@pabaiﬂyleabmlomy,\(qo hydr ol ysabl e
ester. The vent | on ugzﬁyl g{]o d erc%g@ 1193I1 | tabl e
phar maceut4) ?’FW”&’@ \%y, 5‘1}'@ e e’s gt bUlys

i ncl ude thgsmoi}qmmOj@ym eaboyni anhmbmea:kxlrd)gw’mon:elamtlbyalﬂ)nsubh’emtﬂﬁrmrfoﬁ body

to | eave d Qs IdR3 s@ )a {shpRbey19 ednggn isii ohy[pgr i ncl ude
hose of B fi ot It A
tc.f%em% Rmmosum;nzz wiﬁ h%mﬁn%mﬁj E&a&ﬁﬂg #Emle ( (pﬁ) oy G-
2K Op | BhéhyRT L Halkydlb oxy). Ky C3_7) cycloal kyl ,
?ecgh% cy C| i‘i kr?'j‘ete]?g;cy!) %ﬁ (I:kﬁf y ar on f%rm?/f(ch(C% g)néﬁcylcagg }X
groups.

Some of the compounds of this invention may be crystallised or recrystallised
20  from solvents such as aqueous and organic solvents. In such cases solvates may be
formed. This invention includes within its scope stoichiometric solvates including
hydrates as well as compounds containing variable amounts of water that may be
produced by processes such as lyophilisation.
Since the compounds of formula (I) are intended for use in pharmaceutical
25  compositions it will readily be understood that they are each provided in substantially
pure form, for example at least 60% pure, more suitably at least 75% pure and preferably
at least 85%, especially at least 98% pure (% are on a weight for weight basis). Impure
preparations of the compounds may be used for preparing the more pure forms used in the
pharmaceutical compositions; these less pure preparations of the compounds should
30  contain at least 1%, more suitably at least 5% and preferably from 10 to 59% of a
compound of the formula (I) or pharmaceutically acceptable derivative thereof.
Pharmaceutically acceptable derivatives of the above-mentioned compounds of
formula (I) include the free base form or their acid addition or quaternary ammonium
salts, for example their salts with mineral acids e.g. hydrochloric, hydrobromic, sulphuric
35  nitric or phosphoric acids, or organic acids, e.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
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(C1_6) alkyl (C3-7) cycloalkyl, 1-amno (Cl-6) alkyl, or 1-(Cl-6

al kyl )amno (C1_6) 15 alkyl; or Ra and Rb together forma 1, 2-phenyl ene
group optworalsmIsubstituted by one or two net hoxy group®CTRPO2/@pnesent s
(C1-6) alkylene optionally substituted with a methyl or ethyl group and Rd
and Re independently represent (Cl-6) alkyl; Rf represents (Cl-6) alkyl;
Rg represents hydrogen or phenyl optionally substituted by up to three

gr OKI ﬂs Rﬁ ﬁirﬁﬁﬂzﬁ(d}hlﬁd*vmg hakogaboxy Gbu ﬁ%rmadwk%el he pstpf@%%?n o M?@élydé;@)’ﬁ?fﬁef(ygen
or i en i s hydrogen, al ky
optlonallﬁﬁ?hégp gﬂ?ggnﬁmgﬁd§%égﬁguﬁ(%éb%yﬁ%Ik enyl, (Cl-6 alkoxycarbonyl
aryl or het eroExyﬂnplespf mt@t@mﬂna@g@pﬁbrawmtﬁble(”C?cwe)h.‘/élr yaakle

represent %@ﬁgs]z Jl?(cﬁ;li ?%s@lf 1n lesteshwifith @eﬁ@ﬁﬁ%&@&ﬁ Min KRk

(8)%
represents X (Cl-6 ryl.
-14 V@OSbQ@?@Q@W@W Emgvm@@ SElfar%’Fté‘%le@F %’6 E‘HF “@i‘@%&’ﬁ%?’gﬁ’?gabl e
ester gro%dle{éqk)uggi (ifipfivexadphe, acyl oxy(Cl-6)al kyl groups such as
acet oxynet hyl, pi'val'oyLoxymethyl, a-acetoxyethyl, a-pival oyl oxyethyl,
1- (cycl ohexyl car bonyl ozy) prop-1-yl, and (1-am noethyl)carbonyl ox}/rret hyI

(C1-6) al koxycar bonyl oxy(d -6) al kyl groups, such as 5

et hoxycar bonyl oxymethy$H @fﬁoxycarbonyloxyethyl and
propoxycar bonyl oxyet hyl ; di (Cl-6)al kyl am no(Cl-6)al kyl especially

di (C1-4)al kyl am no( Cl1- q)alkyl groups such as di met hyl am nonet hyl ,

di et hyl am noet hyl , dlethyIaGEE t hyl or diethyl am noet hyl; )

2-((C1- 6)a|koxycarbonyk7“2?t' gpal kenyl groups such as (ii)

2- (1 sobut oxycar bonyl ) pent - 2- enyI and 2- (et hoxycarbonyl)but-2-enyl; |actone
groups such 10 as phthalidyl and di net hoxyphthalidyl. A further suitabl e
pharmaceutically acceptable in vivo hydrol ysable ester-formng group is
that of the formul a: C-HECRK—-ORV 0 O 15 wherein RK is hydrogeqgi) Cl-6

al kyl or phenyl. R is preferably hydrogen. Certain of the above-nentioned
compounds of formula (1) may exist in the form of optical isoners, e.g.

di astereoi soners and m xtfres of isoners in all ratios, e.g. racemc

m xtures. The invention includes all Q‘—ecms—om—pértl cul ar t(t;r)e pure
isoneric forms. 20 For ex; (f'(? nt| on includes conpound in which an
A-B group CH(OH)-CH2 is in either ric configuration the R-isoner is

preferred. The different isomeric fornms nmaybe separated or resol ved one
fromthe other by conventional nethods, or any given isoner may be
obt.ai ned by conventional synthetic nmethods or by stereospecific or
asymmetric syntheses.. 25 In a furtﬁg; aspect of the invention there is

provi ded a process foR‘gceparing ounds of fornula (1), or a
pharmaceutically accept_a_tgg_d'eTW{io\(e t hereof , which \9)
RI
h

10 R

wherein R2 is hydrogen, (C1.6) alkyl, (C3.7) cycloalkyl, methyl, or phenyl, Rb is
(C1-6) alkyl, (C1-6) alkoxy, phenyl, benzyl, (C3.7) cycloalkyl, (C3.7) cycloalkyloxy,
(C1-6) alkyl (C3.7) cycloalkyl, 1-amino (Cy-6) alkyl, or 1-(C1 ¢ alkyl)amino (C1_g)

15  alkyl; or R3and RD together form a 1,2-phenylene group optionally substituted by one or
two methoxy groups; RS represents (C1.¢) alkylene optionally substituted with a methyl
or ethyl group and R4 and R€ independently represent (Cy.¢) alkyl; Rf represents (C1-6)
alkyl; RE represents hydrogen or phenyl optionally substituted by up to three groups
selected from halogen, (C1.6) alkyl, or (C1.6) alkoxy; Q is oxygen or NH; Rb is

20  hydrogen or (C1-¢) alkyl; Rl is hydrogen, (C1- 6) alkyl optionally substituted by halogen,
(Co-g) alkenyl, (C1.6) alkoxycarbonyl, aryl or heteroaryl; or R} and Rl together form
(C1.6) alkylene; RJ represents hydrogen, (C1.g) alkyl or (C1-¢) alkoxycarbonyl; and Rk
represents (C1.g) alkyl, (Cy-g) alkoxy, (C1-¢) alkoxy(C1_g)alkoxy or aryl.
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process conprises reacting a conpound of formula (1V) with a conpound of
formula (V): X@ RZZYCHR)~4 V23 @14, R 3 NiZRWR3 30 (1V)
(V) - 15 woo30870087098 PCT/ EP02/ 05708 wherein i3 is as deCirmed2/03708 or mul a
(ry; 1+, 2"~ 23, z4', ZS g RI' and R3' acre Z1, Z2, Z3_ Z4, Z5, Rl and
R3 as defined in fornmula (1) or groups convertible thereto; Rv and Rte' are

defined i | a : t
Sherei n Ro'  anbableR el Shisbl g s esfbr HEUR BTN b Yl §u83
conver t i bh&yl64y6T plghaliaylceraEps sickapaceREymsthylypivaiayl qmm@tbgbtohmetwsa
t | | the foll

b nat  BrBvapyion St - it RabofyBtortp P, BEL |12 is %“4“22%2%0 )
X i's CHR6RFamindethiyl)sarbpryiprancthgl; (@146)a11§@XW§arm‘1@F&(§laﬁ} kyl groups, spy

B?é’a:r X QoMyehgl; t h
E)It \fll)e ) X? ;Sﬁﬁéﬁ}gﬂ{‘ﬁ) ﬂg(g?ﬁe't 1@3@'&18 ?&iﬂ%ﬁﬁy@ﬁﬁ%ﬁﬁ@a}f r}éﬂﬁ)n g%ﬁSeor y
i's C(=0) Réi(Enad)atkylaminq(Ril- @alky{‘?ﬁp?}lal ‘1!1 G 1@48@@ &iii)
Xis Wor dfﬂrétmﬁnmohset@ﬂzﬂﬂxethﬂammomys distiRlhinamethyl bs disgR¥mieythyhe of X

and Y is , (CH2) qOH, CH2) gSH or
(CHZ)gscc%?@woﬁqf&a@onﬁgk%én@a%%%@ gyg}l S SO—l( and)?he ot éler |)g - CH=ENZ;
20 (xii) X-(issbuicycaritbrylipsnicHemyl aki2: (Gf(hﬁx}’qa)bOXYI)b“@@WS@We@W“@RG—CHZ
or oxjgane s Wand Y is CONHRL1 or OCONH2 (xv) X
S WL@ %Halg@(ﬂiﬁ%ethm%th\% ? enat [ on of thﬁ di at (C— )C
group; 25 in V\AﬁlﬁhWﬂEtablelIﬂ&Wh‘@?uE}?% ccgptaple gy ﬁ%f’ Vi 'hg?ﬂﬂ"bg(y,
trifluoro QY. or im dazolyl; Rx and RY are (Cl 6) al kyl ; Rz
g&?%@@ybm

is aryl o 6) al kyl ; A and NR(1: areRA\ and NR11 as defined in formula
(1), or groups convertibl e thereto; & d lrane is: sa 30 Rp R
e
0
15 wherein RK is hydrogen, C1_g alkyl or phenyl.
R is preferably hydrogen.

Certain of the above-mentioned compounds of formula (I) may exist in the form
of optical isomers, e.g. diastercoisomers and mixtures of isomers in all ratios, e.g. racemic
mixtures. The invention includes all such forms, in particular the pure isomeric forms.

20 For examples the invention includes compound in which an A-B group CH(OH)-CHj is
in either isomeric configuration the R-isomer is preferred. The different isomeric forms
may be separated or resolved one from the other by conventional methods, or any given
isomer may be obtained by conventional synthetic methods or by stereospecific or
asymmetric syntheses..

25 In a further aspect of the invention there is provided a process for preparing
compounds of formula (I), or a pharmaceutically acceptable derivative thereof, which
process comprises reacting a compound of formula (IV) with a compound of formula (V):

30
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RO wherein R6, R8 and RO are as defined in fornula (1); and thereafter
optionally or as necessary converting QL and @ to NR2'R4'; converting A",
Zl ', Z2' \Wad3/smd8 , 75, R', R2', R3', R4'" and NR11l' to ARCTEPO2/@208 Z3, Z4,
Z5, Rl, R2, R3, R4 and NR1 |'; converting A-B to other A-B,
interconverting Rv, RW Rl1l, R2, R3 and/or 35 R4, and/or formng a
pharmaceutical ly acceptable derivative thereof. -16 WO 03/087098

PCT/ EP02/ QBZR8 1 B RGRESc & foapkilD); 73, 2arBy Z4pZ8dBlemdRApmets Z8t ZPor nul a

) wherei i CH2. or, . - CO. ~Pr i okt d 1V 1
br oduces Eaodimedt poir o1y (R PhERags {avelfile il By bh@EVare,
vari ant (ia dofireddn formula @);ti al |y produce conpounds of formula (1) wherein

AB IS ORPICRRRITOGESSrff orbia mbrihd bioih RE GRURES ,eORPOUTRS 291 for mul 2
15 oo .
(1) wnere O e e AL

CHR6- NHR1 r Ve aaily bydteoted Std &r@lyh:y produces conpounds of fornul a
%orgeﬁ_egfcﬁlglsanl\l%ﬂiﬁﬁ_}’ﬁ; e grolpy P!

(1) wherei R9. Prg.cetss variant (viii) initially produces
conpounds asd Xragdnimay (beth 1R8 ROTBOEUONS: cHp . 15 Process variant (i x)
initially @rodesess KemAoDISOsRETaad AR dtherNRCHSIRHR™Br ocess variant (x)

initially jprodyce eun of ~ £ la (1) wherein one of A and Bis CH2
and the ot(!%er 3@8@@%@ 3“&5{ ]§.C(Pr6§igg’§)s variant (xi) initially produces
cormpowods (i) f of BOR &PRZwer €inCEBRs OCH2 or CH20. 20 Process vari ant
(xii) initiall rQduaes qgﬂs:pmﬁr.e AB is NHCO NH or NHCO O
Process vi]rvi?an?(%m i @ﬁl rﬁﬁggﬁl y produces g@g{q Uﬁjc; wh mC %0 and AB is
CRE6R7SO2NRD), AoneoRizndrX GRERMCARNIRE othede BEE  va %ﬂ?‘ﬁ% @ duces
conpounds ({\fﬁer & ABIR 1NRLY YR o=M0r3@x0s CED)RP ané ¥sis ht (xv) produces
conpounds where_ AB | CH2CQH2- gk oFFCH . I n process variants (v) and
(xiii) (sé&‘@nd&&rﬁ%&} %‘ﬁ?ﬂ%ﬁ&}{o ’ls a standard am de or urea formation
react ifgn i(Giwyp! W RgWeordOH ahd YAt CHa®Hon of a carboxylic acid (e.g. to an
acid chl oride, 'thﬂgth ' ive ester, O0-acyl-isourea or other
speci es), (H‘gd t}{nbs nt ﬁ%{qgr{? G‘]&’ne Qgli aruso ’\@Bé V‘?(lé{le)n%io J.F. in
The Cheni gkry oheplicaidRas (CpyW grdhe phenis (CH2)q L @2y ocheni stry
Zf I_A‘(]:i d DE(EF%Ié%ﬂI—YS?(Cﬁ&)qStdﬁ”Wﬁewﬂwl?‘nd Sons, 1979), pp 442-8; Beckwth,
SRl (xi) oneof X and Y is OH and the other is -CH=N>;
20 (xii)) XisNCOandY is OH or NHy; '

(xiii) X is CRER7SOyW, A'COW, CR6=CH) or oxirane and Y is NHRZ';

(xiv) Xis W and Y is CONHR11 or OCONH;

(xv) Xis W andY is -C=CH followed by hydrogenation of the intermediate —C=C-

group,

25  in which W is a leaving group, e.g. halo, methanesulphonyloxy,
triflnoromethanesulphonyloxy or imidazolyl; RX and RY are (C1-g)alkyl; RZ is aryl or
(C1-g)alkyl; A’ and NR11 are A and NR11 as defined in formula (I), or groups

convertible thereto; and oxirane is:

RO A LR
,>A<R9

30 ' .

wherein RO, R8 and R are as defined in formula (D);

and thereafter optionally or as necessary converting Q! and Q2 to NR2'R#; converting A",

71 ZZ', Z3', Z4', Z5', Rl', RZ', R3', R4 and NR11' t0 A, Zl, 72 Z3, Z4, ZS, Rl, RZ, R3,

R4 and NR11'; converting A-B to other A-B, interconverting RY,RW, Rl R2, R3 and/or
35 R4, and/or forming a pharmaceutically acceptable derivative thereof.

-16 -



Chem stry of Functional Goups (Ed. Patai, S.) Suppl. B: The Chem stry

of Am des (Ed. Zabricky, J.) (John WIley and Sons, 1970), p 73 ff. The acid
and am newearog/ogpres erably reacted in the presence of an a®CiDERDY/ORJORgeENt
such as 1-(di et hyl am nopropyl)-3 35 ethyl carbodii m de hydrochl ori de (EDC)
or 1-hydroxybenzotriazole (HOBT) or 0-(7- azabenzotriazol- 1-yl)-N N, N

N -tetramet hyl uroni um hexaf | uor ophosphate (HATU); or 2, The specific

met hods of : - 1Frod@sO@LeeOusitRUY/MERbRepsauads phicsmule Ehwherst 4B & an
acid into~ph 1 c onent by a nodified Curtius reaction procedure
(Shioiri Cﬁ)hél{%@g%{ag @g Hamada, Y., Chem Phar Bul | . % %US 2698) b.
in situ converBiogessomrigpie(ih éRibalkvypAOGHESS COTIRPER srﬂ?f%?'&aéﬂl B ArRdsr
neutral ceplRVice@on(Villeneuve, G B.; Chan, T. H, Tetrahedron. Lett.
1997, 38, 6489). 5 A" .may,.be, for .exanple.. protect ne. The
procesy vari an%’ro iglsi‘iafla’(‘{%%rW‘\Q‘F}ilﬁlﬂ?wp‘sodg&s‘foaﬁn}gpé&l gs gég‘frﬁﬁ;{r@ %ﬁ%ﬁﬂgn
using nmepwgsC CRRnown to those skilled in the art. The process is
preferably caryied out. | .. i t Wik L y_n the
presence of anf)’iﬂp ‘q?n‘fagaﬁ{;@z Hgﬁglllﬁrtogﬁ%? E%@B%‘?‘%deéed}f%ﬁ?‘%a ng?fggé;Av%?% gg’t
(xiii) (foridlord®ia@0) the coupling may be effected in acetonitrile at

roomtenperatu ' E i RIREs SSiotaleof fopinuld ([ whiereReAahior at e
as catal yst PI%CE%I&%E? @?ﬁgﬁﬁ%?y%fm Chat eauneuf et aljl J% g. Chem, 56,

gene
5939-13@421,\111@%50% eérably with ytterbiumtriflate in
di chl or onet hanpyockéy veRRBt G4 Qstiaily protieses cettpbemiserfdomnea §I) sheasn 40B-is 70 C
maybe benef iﬁi 8%8 gl ternatively, the conpound 15 of fornula (V) may be
treated a“BaBe; such as one equi val ent of butyl lithium and the
resul ti ng sal t Proeasstvenfiant ¢viii) ingiadlyipredueed epmapouindept fosmmladt wherein A4 is
tetrahyerf_ an, preferably at an el evated tenperature such as 80C. Use of
a chiral €poXx

2de will afford si ngl e di ast ereoners. terpatiiyel y, mxtures
of di B8t er eonePcassyvasiantdpbiniiiadly pagducss ‘é‘ﬁ%ﬁ’%‘r‘ﬂ’%@’%’m%d?&&}lg@ﬁventi onal
resol ution thr ppughsCraahl)isiihilpproafhicdabhpohndswdorn2ila if) ovhepdin rae A ds.
The process_ vari antqngx'bi) is.%ﬁﬁqﬁld@rd urea or carbamate formation
reaction PrbEis CHg goddbe PHST B s 8{/§nate with an am ne or al cohol and
i s conduct ed bypromeshvadimnneli) initkitypmoduses bospowids bf famuh a(hwherein AfBis
exanpl e s %}%/ar c(I;H . Advanced Organic Chem stry, Edition 3 (John Wl ey and
Sons, 198@}, Zp%% 23y The process is preferably 25 carri o(% in a polar
sol veR® such a®raqess viriant W;)fmlﬁgy}p@épcqsrpog}p@g@@%wa%{Se}?H) ﬂ\iﬁ&r ocess
is two stegicld.pstly a condensation using a base, preferably sodium
hydri de or al koxi de, sodani.de ithiumor Jithium

preferably in BFPCEHT ATt QSP)/’;%W?J“ . l ° LB’F?\%?IPP%QEL St ebee%ksgdn%l;&(‘g%g%nngleiu
hydr ol ysi gROR7SD 2,iAU£E(QBIRI2CDr£@RQR Cﬂﬁﬁﬂkzabl y HO in aqueous organic .
oL, 2 Hl R N i A eI g
C ai sef met hodPragys variaé Sonipsedicehcmapotrgs whereAB 1s —CH)CHy- or ~CH=CH-.
In process variants (v) and (xiii) (second variant) the reaction is a standard amide
or urea formation reaction involving e.g.:
1. Activation of a carboxylic acid (e.g. to an acid chloride, mixed anhydride, active ester,
O-acyl-isourea or other species), and treatment with an amine (Ogliaruso, M.A.; Wolfe,
30  J.F.in The Chemistry of Functional Groups (Ed. Patai, S.) Suppl. B: The Chemistry of
Acid Derivatives, Pt. 1 (John Wiley and Sons, 1979), pp 442-8; Beckwith, AL.J. in The
Chemistry of Functional Groups (Ed. Patai, S.) Suppl. B: The Chemistry of Amides (Ed.
Zabricky, J.) (John Wiley and Sons, 1970), p 73 ff. The acid and amine are preferably
reacted in the presence of an activating agent such as 1-(dimethylaminopropy!)-3-
35  ethylcarbodiimide hydrochloride (EDC) or 1-hydroxybenzotriazole (HOBT) or O-(7-
azabenzotriazol-1-y1)-N, N, N', N'-tetramethyluronium hexafluorophosphate (HATU); or
2. The specific methods of:
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Pr.Kom Mat. Przyr.Poznan. Tow. Przyj. Nauk., (1962), 10, 15. In process
variant (ii) the reaction is carried out in the presence of a base,

pr ef er ablwomsgsmesret al | ic or netal hydride e.g. NaH, [ithiPGWEP02/05708

di i sopropyl am de or NaCEt, 35 preferably in an aprotic solvent, preferably
THF, ether or benzene at -78 to 25C (anal ogous process in Gutswller et al.
(1978) J. Am Chem Soc. 100, 576). -18 WD 03/087098 PCT/ EP02/ 05708 in
process vay r;amsva(mqsr)p e Acidviptd the atvarsecanepansaicy 2 modifiedffuting sasclionad3, |
K-H an al k g gkolimf Yrur w4, a*y aé}l&%'fdz«arﬁ BuzzN@@Etzs Q@d@jﬂ de or
I|th|umd|§q<% -1 5o0propyl ahi de. i

descri bed b mwmmmewé@@@%qntnﬁp the f{?fl@% 8 @%Pe@@rﬁosaﬁlonsgz

205, as welknamudaxh.as,; hadlT. H.IAFAIARSLAR 196218, GASON process var | ant

(vi) the reaction’is standard redyc al k ion using, e.g., sodium
bor ohydri de or %dﬂ%hﬁ’t?‘i%i@&%?(%‘ﬁ?‘ﬁﬁ‘if&qﬁ é.h}a'lﬁ e, G W in Encyclopedia

g 1(‘) N, Re zig S g ts f onzecgflga@ys %ﬁﬁnﬁ(gmz (third Ednaﬂ%iqtmamlard_add@ior( Battironiidiey . an :j o
reaction \Rﬁﬁ}thg%%%ﬁ E%l g'g)sigqﬁ?(d e‘!él%i[E nTﬁ g{ 1 SSIS % {)e?% ng,%raﬂjé?ﬂ erlgtdan

al cohol orpoaandiigams sctlvenatte@ avgtomitrie lrathlcylreShmq Qfeamqrgamﬁ a%?re%ence of a base

(for exa E?ngmh J; Advanced Organic Chem stry, Ed|t| on 3 (John
Wley and p364 366 and p342-343). The proces referabl y
carri dd out | nh@rp@ﬁsaﬁa@@t&@ﬁi(gwhvw thFGP‘i‘l%’t"r%fﬁ%‘P n process

variant (Xjcbiohitfild a&%omaémﬁwaﬁué ehé preéicenfofe aqlﬁf/ﬂaﬁiaffdlﬂﬂuingfm)ﬂﬂmmi@ 15

formation reaction well t eskll ed. in t art be e.g.
the react iaatpdyst QS%%H@HWW‘HIJCE @afﬁa‘c“ﬁ éﬁ l?ﬁ] Qre t%"‘%emr os&é@jf/%%m
(viii) whero®1¥Xof oW predralily with mmumnnﬂmamémbmgmyth@m Imrsome cases an
trifluor ongt hgeﬁﬁa" lp%bq?lgglsg%\:\l%as 4&' Hvé B%ﬁeq{eﬁyt@clhln AltérﬁatWeF}f HeA¥pound

converted ere |s an reaﬁimant of _an
al cohals wi dfffoantdag¥) niﬁyé)etieﬁs@dl viitlpgbgsecsuchap e P%Vglalm Jof byl thyumpgnd

lithium d'thé?c%lhg e WﬁHq{elHﬂlraWﬁf & ifettSoleht suches tydhpdtyfigagup in Y
is activated un

t b dit t
(1995), 62{3“7ferah1¥ at ﬁh%lg‘l(%gg %Jem%gpa%l“ﬁols‘g W@(ﬁlzgggré’f gé’BEal eé’ﬁxgé%’fngaa?f&%
dir ec:1 ly 48% lé-@ids’@@édrﬂéts V\/!Atlﬂenﬂanﬁelgij mymltmhef@lhstatrEers miylbe §p@E)yed IDhem
Berichte 1 Qr I ce
vari ant (,B{)‘«P%fﬁfé"ér géi‘? P cong&?%%'l[r@ i t &%ﬁ%&s@alhéﬂl& of Saltd BrREACESS

IS con resence of an organic base
such am triremtopimhaads.or pyri di ne such as descrl bed by Fuhrman et.al., J.

Amer. Chem Sogy. R}ﬁ)z:essjv?a%ént 3{%2% a stflarhBh o1 or - SiPBMhate fb’mﬁ&ﬂ%&bd&l@h@ﬂn ates

anal ogous e Fecting of g stoEwtIS Wik 8F ABE B/ G0 a CHMRAHINARRPREh "t
J. Arer. Ghgfn #Phose Silledlitdhe art 8dr dLatfiple kee Maohe §s4damrah@rgaxjc wher e one
'S & ot andGrE VB TP BT Sas dop a0 s LAne R E pketErabBACL O
25  carried out in a polar solvent such as N N—dlmethylformam1de
In process variant (i) the process is two step: firstly a condensation using a base,
preferably sodium hydride or alkoxide, sodamide, alkyl lithium or lithium dialkylamide,
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
30  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.Poznan.Tow.Przyj.Nauk., (1962), 10, 15.
In process variant (ii) the reaction is carried out in the presence of a base,
preferably organometallic or metal hydride e.g. NaH, lithium diisopropylamide or NaOZFEt,
35  preferably in an aprotic solvent, preferably THF, ether or benzene at -78 to 250C

(analogous process in Gutswiller et al. (1978) J. Am. Chem. Soc. 100, 576).
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al kyl ati on described in (Ml pass, J. R, in Conprehensive Organic

Chem stry, Vol. 2 (Ed. Sutherland, I. 0.), p 4 ff.) or aromatic

nucl eophiwp®3d8®p$ acenent reactions (see references 35 ci PPEU/EPN2/05708

Conpr ehensive Organic Chem stry, Vol. 6, p 946-947 (reaction index); Smth,
D. M in Conprehensive Organic Chemstry, Vol. 4 (Ed. Sammes, P. G) p 20
ff.). This 1is analogous to the nethods described in GB 1177849. -19 WD
03/ 087098 PCT ! fl éﬁaé&5 @8anth (P a@i:(ésp-fu@aéaaen.s@o)t isgefeaatdy dlabl, KX, cemcallvyl

cont ai ns his is 3 wher e
W is an otk ogepulymeaLak Gt 6 XagBl SFibRdy bP iR Ayl & e it
a base. Tisepszyslenmdﬁ Wrmﬁ@mhymeﬂmdgadﬁwnb@bm s 3RR9H91 mdtMr(iﬁWS et. al.

i | S0P OPyoa) 1108 CAh UBL. 65 2050k o1 ol B @k oy iR 258 Um 5

met hoxi de group containih e thiga (? ;8 1s prepared by
treatnent of Bwprabessivetiag(vaIthsTcagiigniga standadTRTys: AONHSHE: &834) t
Feactton. o bbrchyRaor e B o o e
(1956) , 158%6@1}’?1‘ égfl’éf’ yrffrests Gﬁdde e ,%#)G“gggg%y a‘l&gé"“ﬁsﬁ%%%? oup et .
al ., J. MpghoyChem (1987), 30, 24, Glnen et al., J.ACS 10 (1949), 71,
3667 and di nt et al .
Org. Chem (1@%‘7)’“)3’558 %&VAII) &t ér'%é?l ve?lk;l\%ﬂon 9&% 1&?{3\%}1%9?11@ FEJS%HZV Y,
is a hydr skiled wrthe priafitrievample wirean alcokal @@b@l@dﬁ@i@ﬂeéﬁ@ﬂv(% dkdihalidgin 5) - 3
Chem Soc. th(e#;?%éﬂceiﬁﬂasel(ﬁ)r@&%ﬁﬁﬁ%eé’ﬁfakﬁf‘g AMahcthOr %ﬁﬁ@m@rﬂzst@ Bdition 3

descri bed agslﬁr%g%agé'gﬁﬁcfor o,

rec
700. 15 |Hobn8%1é®sarxda$qr§ni9%h% 41308 %@é?ﬁ&"f@f&’&s
bromp or . fihfl %%R;ehvé@ﬁla@mvmdm@ﬂ@ubhﬁamﬂactu on is the pal | adi um
catal ysed process known a kO
Buchwal d, Org. & ﬂocesszx@g@ntémf)l({és?yan\qﬁ) g%caggéﬁvaa{r]?tan c}{ vy coupfll ng of
the aggt yt@n@u@@ eotion wel)knointo thvse skitlapouthd agtl \[his mazgbe esgpthegpeaiiongifng

standard Pd- t for exanple u5| ng 20 Pd(Ph3P)2Cl2 as the
catal yst AFBR NE Ei@aﬁfig%lr?tﬁ'da% ?ﬁﬁgn of Cul _in fure of triet Bé‘ﬂﬁm ne and

di net hyl f or mani Hepropgssretentviibrivhere Xg W F'E%Cé‘raﬁi?& ogeR, methenesylp PEY Qarri ed
out conv do Ei%nNESh ﬁytﬁph?d@ﬂy gioyiptin ¥0is Bch!féi;ab@l done¢rtqaaotanaDMy t o

Gros o WYY e 1 SRt e VAR e e Oy 10

t hosepgki bigetably lh&lgaﬂi@tsucleagNaHpkﬂhmm Bsophepgildngide ion SO@qmed’ﬂheré%a"r@i or
[ithium alu ium h drld i

ot hode. QPR 0t o lhotl AEK e MO conlitichs @13t ﬁ‘%"m‘%’l

Chem Soc Spc. (1993), 621))0Altﬁmtlvﬁiﬁéhﬁ:ﬁrﬁcﬁwIY'g(FIéﬁl@HAng‘r‘PsBc 5%3‘3?‘?90‘%]}5?@ Yto CH2
by treat ”%%ct’{\%a&i&gawﬁﬁ@'%leeﬁbloﬁe@lyﬁ%aauﬁm%JIMK:)mmz Begchta 18629502997

gl ycol, at ﬁresence of potassium hydroxide. Reaction
of a car b@h}?’mg@W@Wﬁ Chegte BOOF 33 )-or ganonetal | ic reagent yields a group
25 In process variant (ix) 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=NR11'SO,W or Y=SO,W intermediates can be
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,

30 1945.

In process variant (x) where one of X and Y contains NHR!1 the leaving group W
is halogen énd the reaction is a standard amine formation reaction such as direct
alkylation described in (Malpass, J. R., in Comprehensive Organic Chemistry, Vol. 2 (Ed.
Sutherland, I. O.), p 4 ff.) or aromatic nucleophilic displacement reactions (see references

35  cited in Comprehensive Organic Chemistry, Vol. 6, p 946-947 (reaction index); Smith,
D. M. in Comprehensive Organic Chemistry, Vol. 4 (Ed. Sammes, P. G.) p 20 {f.). This
is analogous to the methods described in GB 1177849.
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where R6 or R8 is OH and R7 or RO is alkyl. A hydroxy group on A or B may
be oxidised to a carbonyl group by oxidants well 35 known to those skilled
i n the arwp oBos70ekanpl e, manganese di oxi de, pyridinium crCorEPOIOTNGL € OF
pyri di ni um di chromate. -20 WO 03/087098 PCT/ EP02/ 05708 A hydroxyal kyl A-B
group CHR7CRO0H or CR7(OH) CHR9 may be dehydrated to give the group CR7=CR9
by treatnment with an acid anhidrl de such as cetlc @Fydﬁﬁgﬁm Met hods for
conversi on of CRE¥esEss yoriadyLvhess opgo O%ﬁ“éls Pr St those

ski 'b' ed i Breﬁﬁ{}@?@rc%nvérwseeta ﬁ@?ﬁ'@fM%r 8 ubwd{e@@matan@mmétapﬁi trastiment Ogan 5
carbon as’ cata ods Ve rou
CR( O 0w kPN ORI Do e DB SRRy Tty S vy o2 o
exanpl e Hﬁnﬁﬂ@lﬁb&iﬁbpﬂﬂm&i&bmbﬁlﬁq werfor SHometal olkobidersptiabs $ndiumdes,

hydr at dr pbot at or

Fepr ostnt I i s SN IR HE B ?ﬁ&taté’vgﬁ?ﬁk"?ﬁﬁ?ﬂﬁﬁ? 59%%‘1@ {of

i nappr opr hmtleohdl®r Alkyhhalitte wﬁﬁ Boeagetigaeid or raglt Beread gudedMitsunohy

corres gong&ﬁﬂ T e ggalym% Brogp SEHGIHAbRAC The §éh%ﬂo@ﬁ1a?r'ﬁe@aﬁf8daidﬂ% ni um

A b
and di spd@@@h@hm @h@m@rﬂ@? M%@Hh% (ée ﬁgﬂéqﬂgﬁﬁa‘ﬁyg %@81 @ﬁéflexgt Io(r)n
Pﬁrhrﬁgt %rze Wizsh43 44, Bheqy ﬁﬂgapspmyt:nand(@amsb,a@e Gihngh éthé, mf as. g;gﬂp |(_£
Lo o P8 of DabE MBSt N n el DA LI PIRNH 80, ﬁ\ﬁlf@ﬁ%ggaiégl Q% by an
ami [le {4215@%% p8a) sMrHLent mateaiatlabllyme Kris O\H\@tnd Wiis GRlx\agét ydfrOXYnhacan
rot ec
P 858k bl %\!fﬁé@%@&ﬂﬁéﬁ | FRHGHR: Bl ﬁéﬁéﬁh%@ﬁg@é%wﬁsp

subsequenglf0 treat lve formul a
(VI): AB(CH2). hgﬁtooemnmm the reagtigrpisigs degcyibed Heden Helitm hodtli- BeAldE2ar e as
descri bedcf0h Ifa%%'ﬂ‘gsaﬂ@%b ),69t@onedi ates of fornula (V) are novel and as
such form part the i nve The keto of for IS reacted
T k8 AP o Enroserst Ve hOM aniae S0 ot pel OB el i
descri beduﬁhw&némmsmph@ﬁﬁsamahe seattidrdy theGpdliadimnovathlysett moomsd ikaown asthet he
IzgveR\r/l\t/ ' 0N Bl Chwaldreact 1on Bf no;gﬂﬁlg 3. §3\6|cf'x‘)vald 6% 958) 20(90 é N’@)Z 3Rz R ~3
In process variant (xv) coupling of the acetylene compound (V) with the
compound (IV) is accomplished using standard Pd-mediated chemistry, for example using
20  Pd(Ph3P)2Cly as the catalyst along with the addition of Cul in a mixture of tricthylamine
and dimethylformamide. Hydrogenation of the intermediate —C=C- group is carried out
conventionally over a suitable catalyst eg Pd/C, either partially to —-CH=CH- or fully to —
CH)y-CHj-.
Reduction of a carbonyl group A or B to CHOH can be readily accomplished
25  using reducing agents well known to those skilled in the art, e.g. sodium borohydride in
aqueous ethanol or lithium aluminium hydride in ethereal solution. This is analogous to
methods described in EP53964, US384556 and J. Gutzwiller et al, J. Amer. Chem. Soc.,
1978, 100, 576.
The carbonyl group A or B may be reduced to CHy by treatment with a reducing
30  agent such as hydrazine in ethylene glycol, at e.g. 130-160°C, in the presence of
potassium hydroxide.
Reaction of a carbonyl group A or B with an organometallic reagent yields a group
where RS or R8 is OH and R7 or R9 is alkyl.
A hydroxy group on A or B may be oxidised to a carbonyl group by oxidants well
35  known to those skilled in the art, for example, manganese dioxide, pyridinium

chlorochromate or pyridinium dichromate.
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21 z4 z z3 N wherein the variables are as described for fornula (1). -21
WO 03/ 087098 PCT/ EPO2/ 05708 Examples cf groups Z1' z2' 73" 74" 9,5 are
CRl a' whewe oRig87038 a group convertible to Y s s s s --~ , PCREPQ2/0Z08, Z2',
Z3', Z4' and Z5' are preferably zI, Z2, Z3, Z4 and Z5. R a', R ' and R2
are preferably Rl a, Rl and R2. R1l' is preferably nethoxy. R2' s

preferably hyd A@ﬂ%?gcy?ﬁc,y}) i\Sp gﬁ%rcﬁgvgﬁptﬁi &t eﬁﬂgo o ae%h y U d8flydrated

al koxycar bonyl R& nor e H qr an
N pr ot ect totgvgtngnomJGR aERY Wydresrpenitngn acip aphydrids pu ‘b?o%?ﬁw gphydride.
9-fl uorenyl met gy Ctﬁ#&ml‘}smnwé@l‘?ﬁﬁ y #duBloto CRR7CHR? areR&11 and R4'

and inter COHVGI’SI ons . .conven

conpoundskngwicty hosn dilledin thpeit, Jﬁé?*@“@ﬁﬁ%‘?ggﬁﬁggen VBPH?W%L’@W °§w tabl e
gonven?% ' Oeﬁt%xhxsdéa@aqystp MVdtREdS fBﬂctﬂTvl@tb’éXﬁT CR ®R9 tdgiveehnoke gidipwi t hout
isruptin e nol ec e |n

ar oups.  NCRIAGHMCRRS 5 GrB ChaPH e el afobl o iGe Al B el K Bkankble
exanpl e Rbye di&(ﬂahwnmd&ubmquemtredﬂcaon by memlﬂydnds@/hwamreéwdmbprwommr
lithium an i t. al.
(1973) AR BHeRIR. Bt kPR Al SRR J e gt ATl i
a suitabl swhldomrem@ndemly\b&tlhwrqu ng a IeaV| ng group such as halide and a

prot ef(? ed am “%na%%@hx%hyl gr@{ﬁ] ﬂwge %dlﬁétﬁﬂi t6lé BerreupoH@ingAndhouding a
convertible thereto, yie r | on/ deprotection, Rl alkoxy

substi t ut Eﬂﬁu@pg@ﬁﬁm@ﬁﬁhﬁﬁl %ﬂgﬁﬁ no pi peridyl, guanidino or

am di BF R3 al LAeﬁ{s\drok}Sgl‘éﬁﬁY@Atdrlﬁ fa @ehmlmoe;aaé kzito by ahtyihtmbcandtl on usi ngda

sui tabl e 20 reagent ‘su ora ol.3. n an

et | ondgPICERGR & dPAET BRIt ORIGO R ik oo AT BE by BRARI AL,

al kenyl uaiphgnﬁgmspﬁbty@tmdwrﬂé)am, andlthﬁeazmaeggemlsﬁmma}'hqd@de@ tQ HEo

skill ?g B i}h@r ar t ’%Tee Advanced Organic Chem stry (Ed. March, J.) (John
nd PEERLroETEE

W1 ey 732- 737 and refs, Xi dati on
fol | owed by hyeﬁawwmee 2 8ToNE ey el Iﬁk%:l%e 2&@?9&9‘3%%3@883“
(John W gy,vajachis 5b}n1n@}13322134?33yandmlvaftﬁmabaﬂcﬂdtmmer ein). R3 vinyl

can be chain extend rd ho ati

hydr oxyet hyl f(Wh‘Eﬂr\ég ém&?‘i r"f‘}?r8 %"XP%P%‘%JM\% %ﬁg&%%hagﬁuétg%s ected
to a Wtt leﬂlgldnedmb(ymclﬁéhrﬁubmqugltbnbmvdébRBCIdGY%ﬁ@enM[Q alvwa?ﬁnu@uaﬁu on
yield group. Openi ng an epoxi de-containing R3'" group with
azi deagni (%’Jﬁ ??f%‘\kgg?

n azide derivative which can_be reduced to the am ne.
Conversion of the amne to a car bamﬂt;ﬁs(bﬁ

U

2)n

(VD
wherein the variables are as described for formula (I)
Intermediates of formula (VI) are novel and as such form part of the invention.

The ketone of formula (VI) is reacted with an amine HNR2'R4' by conventional

25  reductive alkylation as described above for process variant ).
Other novel intermediates of the invention are compounds of formula (VII):

AB(CH,),

yﬁ#

wherein the variables are as described for formula (I).
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followed by ring closure with base to give the 2-oxo0-oxazolidi nyl
containing R3 group. 35 Substituents on R3 al kyl or al kenyl may be

i nt er conventod@svys conventi onal net hods, for exanpl e hydr @xy/EPayoijes
derivatised by esterification, acylation or etherification. Hydroxy groups
may be converted to hal ogen, thiol, alkylthio, azido, -22 W 03/087098

PCT/ EPO2/ 05708 al kyl car b‘onél , ,,am no, am ngcar bonﬁl, , oxo, al kyl sul phonyl

al keny! subipbestys obgroupn® hpE4) Phofy) Zhyare 6RIGrehers | 18 i 2 szaum eRVEFE tand

substituty Ul 5" 1 B iSdati on as appropriate
R0 A 2193 IS Ol ety H1 0P 8% 2 okl ppr op

ti an. d t v.al k j t '
Primary and seRHABEsandyRA eseprofrbleR KA bmidid dRd da i by APRORHeRE or
ketone reg é:f{af.a%g} Ig?/d%%n‘?‘l@ aAtEeominbie efpiblphydro ggs Rinys ilitoxgsarbanyl or
C e

or ganonet alTi (0] to giv secondary or tertiar | cqQhol as
appr opY i atasboxy. &é‘flﬁ)ﬁ- |oap@r§mfﬁsar}&$‘c HerD PR EF 1 EPBP g‘ﬁC%h{/ég? oxynet hyl
o s e Soat Lt o 7 kR o 1o
contai ning R3 g]PBYﬁﬁioﬂwﬁée g[?eg[gzrelgyf ?‘om.t%e mf_e(fe&é[g/rer_es ondi ng al 1c}e‘nyde by
convent i oRAland gcize oonvatinal @mmndﬂw@wlzymwa@ Aption ﬁ}lbﬂg@meéy
cyclisatipn, of the r i : apd which ddved
e s Sk Bl A
resul 16 ng owtalisropangthiedempmndgfy an be
c_onvertedpgo?ec‘ﬁ%g%}o@é%&feﬁw%db?)éo@eﬂﬂglﬁdld}@hmedur es. 15 Carboxy groups
&l conol & CHoOHEGE PHIR ROrFEHAEY & coneTpRar BiabRE oy GMGEAPRAM Rium
]g E. Rf E_- J&E@&pﬁéﬂﬁﬁhﬁsﬂhﬁe%enb%ﬁ;eﬂ%ﬂ de@;rﬂmd_iniﬂebﬁndiahgﬂ-f@%??smnay :e used

or this _transfornati : i um
trichlori &@%@@%ﬁ%?@?%’gﬁ%s A ﬁgﬁk}g%ﬁ %ﬁﬁg&%&%‘%ﬁ%ﬁ éloaQbZéJ,mgﬂr om um
tri oxisle- pyrivativedetnihg 3 leevingtgreup, sush a8 halidegndsravatected §wanos, GipAridyh1 3) |
pot assi Um&?@g@gﬂgﬂﬁ%&é %&p&ﬁ%ﬁbcﬁbeﬁble therefd, ieldsChfen |

: , °and pyri

1985, 50( 1 3 di'ni um chl orochromate (D, i .

Tet r ahedr opnverdep/deproter %,RQ@}F%X S“%’?tﬁuﬁ%?é' o@ilroﬂég%Ngsﬁlgﬁ%u %gfﬂl Af%er nati vel y

be forned iﬂ@ﬁayfbgﬁaﬁiﬂﬁﬁ%r@ﬁﬁ@iﬁss, with an initial oxidation of the al cohol
X

piglidyL, UhaSAGOBSGRSS ! oxi dation of the a
activat o0 w t h IR an b T g Ry PPt PRRGobt fRSifing 2l o0, 1

activated with a, ,
105, 3661 }eapeniiuchak Ofexshicyldiddi lilnorngec, ROMIpEe] Pt eIBFHEET Chim Int. Ed.
Eng., 1985 4 . 77), or oxidation with tetrapropylammoni um perruthenate
X reufdtion
(Ley et al® Iy em Soc. Chem Commun 1981%3. é%%gl) . . The aﬂlﬁ’ﬁ@%gﬁdg%y t hen
be separately ti2sEhydraxy pan beggrpased B g 2 TG ORI drST NG agent s
such as sigh@eddehis weli BowiRo@ho@gkitleddn thelart (36 SdgacedOgantehimistyoss,
1929), potassium per te?i Zur , B ! ch€d Bereid¥7. 70 (7),
1937), sodFanpesy gdﬁcg]%c‘gtﬂﬁy @%O%y%rﬁ’#’ez?ium %i%{?[@bfﬁge T gakat 3 et
al, Bukl . cGbeidetiGoelloid by @BSysicEEEpdvaves Pregnie Chemistn(Bf Yretnldmt e
(R S. Reddy,, .et 32339884 rk8 (Cxdd th?dR). or chroni um tri oxide
(R M Coat 101 Wijey apd Solls, 1585332, ) '
R3 vinyl can be chain extended by standard homologation e.g by conversion to
hydroxyethyl followed by oxidation to the aldehyde which is then subjected to a Wittig
reaction.
30 Opening an epoxide R3' group with cyanide anion yields a CH(OH)-CHCN
group. |
Opening an epoxide-containing R3 group with azide anion yields an azide
derivative which can be reduced to the amine. Conversion of the amine to a carbamate is
followed by ring closure with base to give the 2-oxo0-oxazolidinyl containing R3 group.
35 Substituents on R3 alkyl or alkenyl may be interconverted by conventional
methods, for example hydroxy may be derivatised by esterification, acylation or
etherification. Hydroxy groups may be converted to halogen, thiol, alkylthio, azido,
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Am Chem Soc., 1982, 104, 2198). 35 An R3 CO2H group may al so be prepared
from oxi dative cl eavage of the corresponding diol, CH(OH) CH2OH, using
sodi um pewpedasmgat al ysed by rut henium -23 WO 03/ 087098 PPURPEREZ095708
trichloride with an acetonitrile-carbontetrachl ori de-water solvent system
(V.S.Martin et al, Tetrahedron Letters, 1988, 29(22), 2701). R3 groups
contai ning a cyano or carboxy group may al so be prepared by converS|on of
an al coholalkybeaghagiyl taatine, aneiaotanepryt. G4p. @llsxlﬁulahomﬂealg sdphional org tosyl ate

b
Chy o m5 r ig%g‘llﬂcf%lm}foﬂg Sorlvelsians SUERRONYus Ah@ éllllﬂ;ﬁu(tﬁ?fh$y3ﬁé kequired 4

or the iodi de using trjiphen h&) Bl ne, i o and
i M dazol e Dy@rolysiseOXidnfion ps apRHoRTIAL OF rel"’@@%“ 2% an]?&é’é‘;% "i‘ﬁ SeREHAE esotrage i's
t he dl S pl Y bcﬁha@?nﬁﬁ@éﬂﬂ@e@dﬁﬁlﬁ@ Nyd&dmycgraﬁpsi@n t&mMSéd_‘e% drealdetiyide et
Chem §98§’r kgtgn? 1@?%@}@%@}“(1 #ﬁ%ﬁdquié P 13@1%%?111 g?ucgl %Sfo r%‘he nelg%lpcl e group
gi ves t he rdd}etliewi gieda agioddary kbir Rosamaiceholats agpropHeteeAmyhd)@éate £a8H ma2Bb¢ 10) ,
2669 |
) %myegga ¥ %hiymy@@i@i@ﬁ%w rEhHoRUEaLil JTS oBi iR A LaRAL

hydr oxi de popor t 3, 248) or enzymatically (T
Beard et abducmmnemcbﬂshﬂvm‘mml%%dﬂdﬁ(6) 1085) Ot her functional

groups in R3 ”?ﬁb?&tu?&ltﬁb%@x@bhﬁﬁﬂl’@dﬁtmﬂﬁh?m%g@ﬁﬁi a8 padpardifi Bl O
cyano roups. 15 Tetr f‘é\yeﬁ are conv ni e

Xv repar.ed hy reactjon of sodium
azi de 101 ¢ [rompwoRgingldduin by panvgnienal irgHer Wik a4lycing BIPR CARNAenom

Lett. 19%1:10\?66(& 165: cycﬁ@éigod%ﬂﬁh@fbsﬁmmglamldo alcdlied (MOBewert el 993\,nn3261e2:18]2385@r by
react | on 0 na r

i ¢ hydpbfaoenbeelé dh AhrR AT E il (1084F Y8901 8 Ao Rling 955

Chem 199exaaﬂld@m)go@m)mnmcﬂh@cmhymwmm@y@pnmteérteD!Lhez %@oupsyl

group (e.g, org Chem Lett 1993, 3 (4), 757 and W A
Ki nney, J. yl\ﬁ%g%@éljoce %92 3 4720 reﬂ by the
fol | oWPng sequérEBoxy grpppsWit Qfeé’a 7 OP@-I?’? @ﬁ@ the” 0°'1,2) is

treated WcbfredgonairtydiesoneCHS GHh(ymg diroaly awid aiﬁl'mﬂplrpinm‘apidaimo&sqthn/methanolgl ve

oive the’ SERE PESERAl is 1 a0 R, AT AT ThcRs ) Be bUIBOTRR = 7, (©,
stage sequmnsirmesoDsuch@s andipeepvr@datalcatailse@d bradhenundriekdpgde g@@ﬂ" utgler 21)
3529); (B)efe?ﬁg\? ng tr@bysﬁ}éﬁ ‘f | i8mAtfm Eriidhs- ﬁ@y@emét 41, Synth.

4-(1-neth i butyI nnyI clo i one

(Li eb@8Ki r(épr@mum 1979, 9G% a%‘%‘?%@lg# e@ﬁlfﬁ éﬂ{ait Bh of the

et hyne noicnent. qms@:i@@ﬁ 35&5\,@@& p?ﬁai‘mﬂﬁﬁ dhiosreitdrhata §DoAsHiyer oy @etratredron

pal | adi um_on 30 ?g Jé.falt al ysi s(see Howard et al, Tetrahedron, 1980, 36,
171): and fo"RES I@%Z’% e? hydrol ysis of the methylethoxyester to
generate the coFlespbondi grguBniay ditaxgtidly by firmed i aéwd st2gel PEeessg Vel mn

(R MSoll, anﬁflgathf‘gf thgaﬁsg}loll‘tgttﬁe eorﬂe@ﬁ&dﬁg a(l&e),h dédh fgf‘ﬁstance dimethyl

car bogsl | csuﬁ@p%%é%;atam@twyig@padw Bohbance b CRSa S SPRSTEID
coupling 3661) or dicyclohexylcarbodiimide (R.M.Wengler, Angew. Chim. Int. Ed. Eng., 1985,
24(2), 77), or oxidation with tetrapropylammonium perruthenate (Ley et al,J. Chem.Soc.
Chem Commun.,1987, 1625). The aldehyde may then be separately oxidised to the
corresponding acid using oxidising agents such as silver (II) oxide (R.Grigget al,].
30 Chem. Soc. Perkin1,1983, 1929), potassium permanganate (A.Zurcher, Helv. Chim.
Acta., 1987, 70 (7), 1937), sodium periodate catalysed by ruthenium 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 et al, J.
Am. Chem. Soc.,1982, 104, 2198).
35 An R3 CO7H group may also be prepared from oxidative cleavage of the
corresponding diol, CH(OH)CHOH, using sodium periodate catalysed by ruthenium
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35 agents such as 1,1'-carbonyldiimdazole (P. L. Ornstein et al, J. Md
Chem 1996, 39 (11), 2232). -24 WD 03/087098 PCT/ EP02/ 05708 The al kyl -
and al kerwyb-0308pPbonyl car boxam des are simlarly prepared PCompPhhes708
correspondi ng carboxylic acid and the al kyl - or al kenyl - sul phonam de by
dehydrati on vvith standard peptide coupling agents such as

1,1 -carbon azol e ; 9
(11), 2235 #ﬁ&ﬂhw&é{me 8%88“%&%%}%%8%‘?"&&%? S%X%‘%y??@m%ég atfin o
correspondgl, I‘I@tralﬁﬂddﬁl Dytterst 1988272 AnRd@1)coupl i ng reactions eg N. R Patel et

|, Tetrahed , t
or epar el 11 om Rod AT A oyatie bl ﬁb@fﬁh%g‘w?ﬁ?%%%s. ong and

subsequentomendeadf of alwl@l(w éﬁ‘lllﬁﬁbée le8viBE & BHYCh §S ﬂ’ﬁf&?"rﬁmq%tﬁsy 5

preparati 9&«:8{) éntﬂ?a:alt&uéleaﬁ 3T ehiesdé (MrR BetlyJ. M1, Chenet97had, B§9), or
Y. Kohar a

V4
1,2, 4-tri shegpd ‘Q-e}lﬁlngrt’énlﬁfél}’%é? n%ﬂ%‘ga? @Bdfl?“b%z?l%gé %5?]?% g&%‘& ﬁﬁmﬁ? rile by
reaction \4/99(151 20N1 433 0hid saebatestageisdhe displiatdmens of tiel leawing pyoup ewith cyamide t h

hyd JB
Polya in a%gnﬁlfé{?e@@?%gf@ e R e S d’%ﬁem
Kat rit zky Ghigh. MS?éés(MPéﬁ@ﬁ)anaﬂye@dlc h}’@‘dﬂb?rl%loﬂ Bitg}ieroup . @ﬁ‘?se‘beet al ,
Het er ﬁé hﬁﬁe%‘a%{ﬁsm%ﬁ? me gf(é)al I-i&&&wlé@h@%\’ ok eh@xybeu) '['Ee Bydrolysis ma;};1

cycl o i's converted to

nvent | ans as
ani de or alsb;bh@ﬂlamddéltm?hdﬁﬁ’ & DPEIFIHR X@Wﬂ% j) Rﬁr,g hifj’.gg
where U o3 (PrBeavde £, "R‘trdhsdroﬁlﬂwﬁhemy Loes, 4>(|6;a, 08520 CH?,

by aIkyIatlbn vvith nalk hal i or r_.al t t he
presence of b&daer %EW‘HP?IEWPP% 8r° Faé’(’:ieé%% ‘\’/og‘%é]%'%%ai ?‘ﬁ’&% i) éh&
al dehyde. c\¥ek$ opeyanefgrétbsand R6, R? R8 or RO contains a carboxy group and

t he oé?er co eﬁrﬁ%@gg hé/%é’%% &,%lﬁmq}&n a,g,gecﬁd?ﬁsfsm:ﬂ %ééaﬁhtﬁ@éfﬁn%

cyclic’ester or spon sly. during
coupl i ng @fouph(e.gc TnPhomaseta, Bigots Mad Sbep; 1y ai%? 6)3@?1‘&3%@’ é‘%gnce of
standard Rept icdRnt OL3! 9@2@93%%yrééctf6hlokamo@p@:oe@1 aam@hﬂehathnm@amcertau n
ci rcumst ances 1 nt €r converti.ons Ry er or exa y oups
in A or B zeup folews) by sriishydrelyst éyc]?bﬁ’é& ﬂ’?fﬁ gﬂg Sy S%é(%gi ?()re&gérﬁdtq'rectl on
e.g. as anMad.leher, 1996534 @if),@218). group for hydroxy and as an acyl

Rt 3D dur i ng T @%ﬁfﬁ?‘rﬁy&"@?ﬁeﬁgﬁ? Sio0t o exphp e By aeSOIIR%IOOl%SZIiD&r >0
Corrpounds Cifent. dretny| 18833 {4), 'éﬁ?chl(d\ﬂ\’ iggeowh MethSdsie £ %53147 AR e

Smth et %e é)ré ar the YoR6Wing Qe uen@@‘l@l a@ﬁmmﬂo%ﬁd)wh@fe R3 @3@1@9 a0 ()g@usl 2

see for

e referen escte b
where X |sD RMWW%%‘&&;% gap@mcg% ﬁaﬁ%&%&w that of
Ahned El Hafifily etHsh,,CH=-CBeS; sz@ehejﬂmbrﬁmmmaﬂm int8fn8&diateds giveThes

25  corresponding bromoethyne derivative (CH2),C=CBr (for this 2 stage sequence see D.
Grandjean et al, Tetrahedron Letters, 1994, 35 (21), 3529); (3) palladium-catalysed
coupling of the bromoethyne with 4-(1 -methylethoxy)-3-(tri-n-butylstannyl)cyclobut-3-
ene-1,2-dione (Liebeskind et al, J. Org. Chem., 1990, 55, 5359); (4) reduction of the
ethyne moity to -CH2CH2- under standard conditions of hydrogen and palladium on

30 charcoal catalysis(see Howard et al, Tetrahedron, 1980, 36, 171); and finally (4) acidic
hydrolysis of the methylethoxyester to generate the corresponding 3-hydroxy-3-
cyclobutene-1,2-dione group (R.M.Soll, Bioorg. Med. Chem. Lett., 1993, 3 (4), 757).

The tetrazol-5-ylaminocarbonyl group may be prepared from the corresponding
carboxylic acid and 2-aminotetrazole by dehydration with standard peptide coupling

35  agents such as 1,1'-carbonyldiimidazole (P. L. Ornstein et al, J. Med Chem, 1996, 39 (11),

2232).

-24 -



compounds of formula (IV) where X is CH2SO20H may be prepared by reacting
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vat | S I,nh turn ar
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e Mo TS Bl COMUE BB
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ng?iCEIIEI? In v\éf rh%gﬁ%és 11§P2L %rrﬁ E:Q@ngﬁagﬁgl%wg‘cﬂﬁplmﬁhgéd&ﬁp&ﬁﬂs gesyl ate
25  formulae (IV) and (V) or in the presence of standard pept1de coupling agents
Tt will be appreciated that under certain circumstances interconvertions may
interfere, for example, hydroxy groups in A or B and the cyclohexyl- or
cyclohexenylamine will require protection e.g. as a carboxy- or sityl-ester group for
hydroxy and as an acyl derivative for nitrogen, during conversion of R18" R1', R2', R3' or
30 R4, or during the coupling of the compounds of formulae (IV) and (V).
Compounds of formulae (IV) and (V) are known compounds, (see for example
Smith ef al, J. Amer. Chem. Soc., 1946, 68, 1301) or prepared analogously, see for
example the references cited above.
Compounds of formula (IV) where X is CROR7S0O,W may be prepared by a route
35  analogous to that of Ahmed El Hadri et al, J. Heterocyclic Chem., 1993, 30(3), 631. Thus
compounds of formula (IV) where X is CHpSO2OH may be prepared by reacting the
corresponding 4-methyl compound with N-bromosuccinimide, followed by treatment
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4- car boxal tig approach using trimethyl suI fonium i odi de [see
O ot |

G A Epling a 4-Carboxy denvétwgg of co%gomnds of formula (IV) are commercially available

or may be prepared by conventional procedures for preparation of carboxy
heteroaromatics well known to those skilled in the art. For example, quinazolines may be
30 prepared by standard routes as described by T.A. Williamson in Heterocyclic
Compounds, 6, 324 (1957) Ed. R.C. Elderfield. These 4-carboxy derivatives may be
activated by conventional means, e.g. by conversion to an acyl halide or anhydride.
4-Carboxy derivatives such as esters may be reduced to hydroxymethyl derivatives
with for example lithium aluminium hydride. Reaction with mesyl chloride and
35  triethylamine would give the mesylate derivative. A diazo compound (X is -CH=N7) may
be prepared from the 4-carboxaldehyde via the tosyl hydrazone. The 4-carboxaldehyde
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reacts iny} Be Heindel et al, J. Het. Chem., 1969, 6, 77. For example, 5-amino-2-methoxy pyridine
can be converted to 4-hydroxy-6-methoxy-[1,5naphthyridine using this method.
If a chiral reducing agent such as (+) or (-)-B-chlorodiisopinocamphenylborane
['DIP-chloride'] is substituted for sodium borohydride, the prochiral chloromethylketone
30 is converted into the chiral chlorohydrin with ee values generally 85-95% [see C. Bolm et
al, Chem. Ber. 125, 1169-1190, (1992)]. Recrystallisation of the chiral epoxide gives
material in the mother liquor with enhanced optical purity (typically ee 95%).
The (R)-epoxide, when reacted with an amine derivative gives ethanolamine
compounds as single diastereomers with (R)-stereochemistry at the benzylic position.
35 Alternatively, the epoxide may be prepared from the 4-carboxaldehyde by a Wittig
approach using trimethylsulfonium iodide [see G.A. Epling and K-Y Lin, J. Het. Chem.,
1987, 24, 853-857], or by epoxidation of a 4-vinyl derivative.
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The compounds of formula (V) are either commercially available or may be
prepared by conventional methods.
For compounds of formula (V), where Y is NHR1!'suitable amines may be
prepared from the corresponding 4-substituted cyclohexyl- or cyclohexenyl acid or
30 alcohol. In a first instance, an N-protected cyclohexyl- or cyclohexenyl amine containing
an acid bearing substituent, can undergo a Curtius rearrangement and the intermediate
isocyanate can be converted to a carbamate by reaction with an alcohol. Conversion to
the amine may be achieved by standard methods well known to those skilled in the art
used for amine protecting group removal. For example, an acid substituted N-protected
35 cyclohexyl- or cyclohexenyl amine can undergo a Curtius rearrangement e.g. on treatment
with diphenylphosphoryl azide and heating, and the intermediate isocyanate reacts in the
presence of 2-trimethylsilylethanol to give the trimethylsilylethylcarbamate (T.L. Capson
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temperature, such as concentrated hydrochloric acid (M. Brown et al, J. Med. Chem.,
1999, 42, (9), 1537) or with concentrated sulphuric acid (F. Macias et al Tetrahedron,
2000, 56, (21), 3409).

25 Compounds of formula (V) with a —OCONH) group may be prepared from the
corresponding alcohol by reaction with phosgene followed by ammonia.

Compounds of formula (V ) substituted by R3 at the 1- or 4-position may be
prepared from a 1-keto derivative via a cyanohydrin reaction with sodium
cyanide/hydrochloric acid in an ether/water two phase system (J. Marco ef al Tetrahedron,

30 1999, 55, (24), 7625), or using trimethylsilylcyanide and zinc jodide catalysis in
dichloromethane (A. Abad et al, J. Chem. Soc., Perkin 1, 1996, 17, 2193), followed by
hydrolysis by heating in concentrated hydrochloric acid to give the a-hydroxy acid
(Compound(V), Y=COH, n=0, R =OH and Q! is NR2'R#) or partial hydrolysis to the
carboxamide ~CONH> as described above. In examples where there is trimethylsilyl

35  protection of the alcohol, this is removed under the acidic conditions of cyanide
hydrolysis. It will be appreciated that the amine protecting group eg N-carboxylic acid
tert-butyl ester is concommitantly removed during the acid hydrolysis step, necessitating a

gD ]
o

o
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CONH2 CONHz C02 H C02Bu HONH4+ Hco3, 2 H,, PdlI C EDAC, HOAT ? NaOH 0 E
Boc20 L N~ N\ N, CQZBn CQZBn (3) CQZzBn (6) NHBoc (5) (4) Two steps can be
avoi ded byogpastpsrg with acrylam de : Ac CONH2 ONH2 r CONIPRETAPOLD702hMe ACO
t BuOK, THE BUaN+l O4, CONH2 CONHZ BnOCONHOH HO Hz, Pd/ C O Boc20 N. C02Bn

(6) NHBoc 5 Conpounds of fornmula (V) substituted by R3 at the 2- or

3-position maybe repared fr h di bstitut.ed 4
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?g am;c ne &HE%ZwFélﬂlsteonaﬁhdary, ahd HederirimmaybAdedsixyreysiobe k) gaibdmic @Clgeginﬁrz)g%
ee for ex e K. Kraj. : . ; -
(150) 5, FHBTBuFLfrogiieRif s blockis 18 amixdit ERAS AAORAATHIRBI Ol THESS
hydr ol ysedsdngers hmbeimew}ddihy%fglféﬁ@lmé@gﬂlpgléd to the lactone using 15 a

convent i oRa|l |4 1o GORVIBA Wit B, P DCC,
InRCo e Sg{[ﬁga %&gedéﬁ@ﬂﬁgtgoﬁﬁ%er 0@‘W@t’h§ SR 3 C@E@%Iiﬁl}fl\iaeé ggby

chr onat ogeisthe W@l@nsqt‘géﬁseg ﬁérh"g?’ﬁ‘g%‘?rl eeb%g_ﬁg_ﬂ:e cﬁl [‘%g‘%ﬂ%@ég niain
t et r ahydr ghuiaisell Qegin¥@-dhiop&bietizottacid)rtagbmithy ofiveptecy-esBd. \WieGBA8F098
7600 ¢ac it Pt e bt reect e Rt BR s o g M BondiCHi o
with an a-halogeno-ester. Base hydrolysis would afford the o,3-epoxy-carboxylic acid,
which on reduction (eg lithium triethylborohydride — see J. Miklefield et al J. Amer.
Chem. Soc. 117, 1153-1154 (1995) or hydrogenation over platinum oxide (see
Artamonow Zh.Obshch.Khim. 28 1355-1359 (1958)) would afford the f-hydroxy acid
15  (Compound (V) Y=CO,H, n=1, R3'=0H). Alternatively a Reformatsky reaction with
the keto-derivative and an a-bromocarboxylic acid ester and zinc, followed by acid
hydrolysis would afford the B-hydroxycarboxylic acid directly. The 1-keto-derivative
could also undergo a Strecker type synthesis via a Bucherer-Bergs procedure (potassium
cyanide/ammonium carbonate) [see T. Scott Yokum et al. Tetrahedron Letters, 38, 4013-
20 4016 (1997)] to give the a-amino-carboxylic acid (Compound (V) Y=CO,H, n=0, R3
=NH2).

An alternative route to 1-substituted compounds (V) involves a Diels Alder
reaction between butyl acrylate and acetoxy butadiene to give (1). Elimination of acetic
acid and hetero Diels Alder reaction with an in-situ generated acyl nitroso compound

25  gives the bicyclic hydroxylamine product (3). The ester is transformed to an amide in two
steps, and catalytic hydrogenation is used to reduce the double bond, remove the nitrogen
protection and cleave the NO bond. After reprotection of the amino group, the
cyclohexane amide with the required stereochemistry is obtained.
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NHBoc (crude) (crude) (1) EDC, Et3N, DCM 0 CONH2 32% NH3- H201 THE O
(pure) (rac) OH NHBoc NHBoc An inproved procedure starting from

3- cycl ohewerg/ogmpdoxyl i ¢ acid may be used to prepare singlPeT@EPANOI708Er S.

3- Cycl ohexene carboxylic acid (2) is resolved via a-Me 5 benzyl am ne salt
(Schwartz et al, J. Am Chem Soc., 100, 5199, (1978)). A higher yield of
lactone (3) can be achieved using a |arggp,excess of reggents. Lactone
opening with amtonia g(%(ygg (4), which [s*treated with lazi de to give (5)
whi ch has t he_gequi reﬁ’ ransieq miat | v sher ed®REMTst r F byt ween the ami de’
and N-substitpent.*Finally, azide red pn  and Boc & ection gives (1) a
conpound of f ORnul a (V). 10 CO ~TM5. HU CONH 2 CONH2 ¢ONH2 DVBSO NH NaN3 1)
H21 Pd/C 3 2) BOC20 O EtN1Pr2 THE OHIDMF OH _ OH CHQ 38 r NHBoc Ns
(2) (3) (4) (5 (1) R4-halides and R4-Wderivatives, acyl sidbeonHoat i ves or

al dehydes are commercially available or are prepared conventionally. The
al dehydes nmay beppr ‘B'?i'i'zed by péPWial reductogh of the corr Bondi ng ester
with Tithium al um Afumdydei d divis 1% solut vl al ugbmi um ide or nore
preferably by red Aet-6— {)cohall,_wi Pi t histm—ad u ilum hydri de or
sodi um bor ohydri de™See BReduc PN, t he M. no- and B bg;l.es in
Organi ¢ Synt hesié, ighced. , W ksey, R.Y., 1997; , 3197, 1984, g.

Synth. Coll., d 1990; 136, 1998; JOC, 4260 1990; TL, 995, 1988; JCC,
1721, 1999; Liebigs Ann./Recl., 2385, 1997; JOC, 5486, 1987), followed by

oxi dati on 26y YWhithh o RY a@idd:l ) dioxide, or by a Swern'
procedurengéﬁglc%ﬁfgyggzl%q, gor bidgﬂwgilng pot assi urgaNihr omat e ( PDC) .

The al dehydgs may al e prepareggdyfrom carboxylic aci in two stages by
conversion£o a m §8§ﬁﬁym°¢,awé or “exanyl e BOKSEE | th isobutyl
chloroforrate f#ll d by Teduction sodi Gm Bor oh e (R J.

Al abast er

,AN 04
BnOCONHOH

Ho ONH CONH,
4,
H,, Pd/C
B S ‘O
N
¥ Boc,O ~ c Oan
(6) NH Boc

Compounds of formula (V) substituted by R3 at the 2- or 3-position may be
prepared from the corresponding substituted phenyl derivative 1-Y(CH2),Ph(-R3)-4-NRo
(eg where Y=carboxylic acid) by hydrogenation at elevated temperature and pressure
using a Pt or Ru catalyst.

10 Compounds of formula (V) with a 3-hydroxyl group may be prepared from a 3,4
oxirane-cyclohexane carboxylic acid by reaction with an amine NHRZR# or azide
(followed by conversion of the azide to amino). [See for example K. Krajewski et al.
Tetrahedron Asymmetry 10, 4591-4598 (1999)]. The ester group may be epimerised by
heating in strong base, hydrolysed to the carboxylic acid and cyclised to the lactone using

15  a conventional coupling reagent (EDC) . Other conventional reagents eg DCC, ImpCO,
HATU etc. may also be used. The lactone is readily purified by chromatography. The
lactone is readily opened with aqueous ammonia in tetrahydrofuran to give the required

(racemic) amide.
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al ., Synthesis, 598, 1989) to give the hydroxymethyl substituted

het eroaromatic or 25 aromatic and then oxidation with a standard oxi di si ng
agent sucwoag/ ogwes di ni um -32 WO 03/ 087098 PCT/ EP02/ 05708 PCaiEP2/aiTe’ € oOr
manganese (I11) dioxide. Acyl derivatives may be prepared by activation of

t he correspondi ng ester. R4-halides such as brom des may be prepared from
the al cohol RACH by reaction wbd phosphorus tgojtbr om de in

di chl or onet h&§R&Pt i et hyl.am ne. I Vihereor, o@a i s and X3a is NRl13a the
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The | eaving grewp W nay be coni (? Yed to anot her(cmE;aw ng group W e.g. a

hal ogen group, by conventi onal " Met hods. Al ternat i vely the al dehyde R52CHO
and sul phonic acid derivative R52SO2W may be geénerated by treatnment of the
R52H heterocycle with 10 suitable reagents. For |exaaploembenzoxazi nones, or
nore preferably their N-nethylated derivatives|can be fornmylated with
hexam ne in either trif] oroacetlc acid or net asulf‘onic acid, in a
nodi fi ed Duff procedurg l. g}mp;{oer;": : kct. Czech. Chem Conmun.
62, 494-497 (1997)]. (2 yl - aFEbenZal 1, 4] ox
for nyl at ed usi ng @®ch Qnet hyl met hyl et her d~al um ni um chl ori de giving
exclusively 15 the 6-%or F?VI derivati ve. Reactllg,m3 of a R52H heterocycle

wi th chl or osul phoni ¢ a¥f8° gi ves the sul phonic acid derivative (by nethods
anal ogous to Techer et. al., C R Hebd. Seances Acad. Sci. Ser.C, 270,

1601, 1970). Tﬂﬁnﬁ ﬂ%a ?odaaal@ld@rﬂﬁg’ﬁbm Peyvbolmixene taybexyticacisl way be used
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convet®ing a R4’ cyanorrethc}/ group wth partial drol ysis Hgl ve the
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appropri at ey TesHasisd 1, ¥a,di @ obenwsne t S requjred
benzoi m d 2-H—gr 30—R52H oq;y;’ke r y avail abl e
or may be gpauned, by nvertk on ods pl e ef e'a

benzoxazi none i&Ckequir d a ni troph enol my bg : aI kyI at ed mé&a for exanple
ethyl brompacetate and he resulting nitro eStEé reduced fh Fe in acetic
acid (al teffati vel y znfPhcOH/ HO  or /[ Pd/ C or / Ra

g The r esyl t i ng
anmine may underfohalidentahBAuY deyivhiisest ayhderbyaives %dg?%wga yernooRuZtiche, 35
glr t (r:gglhle?]at b %@yn@lyarg Srépgf%ldcc%ﬂvgl}floﬂ% TG al (Eh§dRlrh gy Bepr@pardli bgpaatal vel y a
reduction of the corresponding ester with lithium aluminium hydride or di-
15  isobutylaluminium hydride or more preferably by reduction to the alcohol, with lithium
aluminium hydride or sodium borohydride (see Reductions by the Alumino- and
Borohydrides in Organic Synthesis, 2nd ed., Wiley, N.Y., 1997; JOC, 3197, 1984; Org.
Synth. Coll., 102, 1990; 136, 1998; JOC, 4260, 1990; TL, 995, 1988; JOC, 1721, 1999;
Liebigs Ann./Recl., 2385, 1997; JOC, 5486, 1987) , followed by oxidation to the aldehyde
20  with manganese (II) dioxide, or by a 'Swern' procedure (oxalyl chloride/DMSO), or by
using potassium dichromate (PDC). The aldehydes may also be prepared from carboxylic
acids in two stages by conversion to a mixed anhydride for example by reaction with
isobutyl chloroformate followed by reduction with sodium borohydride (R. J. Alabaster et
al., Synthesis, 598, 1989) to give the hydroxymethyl substituted heteroaromatic or

75 aromatic and then oxidation with a standard oxidising agent such as pyridinium
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be reduced to the am nophenol, which is reacted with chl oroacetyl chloride
[ method of X. Huang and C. Chan, Synthesis 851 (1994)] or ethyl

br omoacetwo®3ios7oBVSO [ et hod of Z.  -33 WD 03/ 087098 PCT/ ERPOZAPOSTOES
Moussavi et at Eur. J Med. Chim Ther. 24, 55-60 (1989)]. The sane general
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i n mamal s 4 fe tdi Qg wWhéfBRe' is R4 may be obtained by converting a R4 cyanomethyl group

with partial hydrolysis to give the 2- ethoxycarbonimidoylethyl group which can then be
condensed with an appropriately substituted 1,2-diaminobenzene to give the required
benzoimidazol-2-yl group.

30 R°-H heterocycles are commercially available or may be prepared by
conventional methods. For example where a benzoxazinone is required, a nitrophenol
may be alkylated with for example ethyl bromoacetate and the resulting nitro ester
reduced with Fe in acetic acid (alternatively Zn/AcOH/HCI or Hy/Pd/C or Hy/Raney Ni).
The resulting amine may undergo spontaneous cyclisation to the required benzoxazinone,

35  or cyclisation may be induced by heating in acetic acid. Alternatively a nitrophenol may
be reduced to the aminophenol, which is reacted with chloroacety! chloride [method of X.
Huang and C. Chan, Synthesis 851 (1994)] or ethyl bromoacetate in DMSO [method of Z.

-33-



-34 WO 03/087098 PCT/ EP02/ 05708 The anti biotic conpounds according to the
invention may be fornmulated for admnistration in any convenient way for
use i n huwar3os7ovet eri nary nedi cine, by analogy wth ot hecTaPn/ah7es i cs.
The corrpositi on may be fornulated for adm nistration by any route, such as
oral, 5 topical or parenteral. The conpositions nmay be in the form of

tablets capsul es,  powders, anyl es, . 1.Qz CHe
pr epar at i MAayssag g AL &2 of- dfedy rcg%’f’ ﬁf 2136?8«3@?@??)] as{ﬁ]()er%e ngrragi‘sjol}1 gepse 1Si ons.
The topi cgy appRedid @epas %eﬁﬁotlhlbﬁnpness[éaé far eyampledh E‘l@}ﬂ dnd FpMeisel daclas, for

i nst ance,_oi nt Qt i t Riear drops,
i mpr egnat%ﬁniﬁﬁggéqhgz%aglagr gg[fﬁ%d R?ﬁ’r ué}tme%t%f’ﬁ@ﬁ%%/gg??étge P
convent i ofiay8)iddi tarieesofiootes ase zp«radsbk\ﬁ@]?iepé@ azg gnajegiies of bergethigzinemery

penet 12t o AL SIRLLIGRYS, JghAL FRPlrsuaRd 25 eans, d1h}7@i‘&‘—1ippiﬁdo%3 4ons ray

al so cont af ven Ional carrjers,

as, nment

bases andblét,hiiazine7-esrkaldehyre sry beraspespest fTems- ﬁ@f@f? B‘éﬂ‘ glE
fLese“t oA 12{ A, @bﬁ%%n&bﬁ&tﬁ% %%&n&S%Méd {Chend. A0T0y I3 1| t- mmebyusua: ly

ey W orm up_to.abou 0 0 capsul es
for oral %Rﬂlﬁimﬁt%rﬂéﬁ fhasrinRly THE 9o ﬁ'f’ﬁ Ry’@éé nﬁ‘&’%i‘i’ﬁ 51Pn%§5n}%{rh§]n?eg€%
cont ai n cqpyetntonadeseRbidinghé Bxamples.dkheliiordin lagalagmfﬁqua@a S@b@ﬁmﬁo@ syr up,
acaci gelatl | tr.a % rs
for cbmpPahed AP Pl AR DriaRk- RN SlLllaesionl Kblie
gl yci ne; icibbptmimiysiafomammers tofpyridoge fémmeéatmgh%émm lé%&safl@s taI c

pol yet hyl &%ﬁnﬁédyﬁ%e bes@égle'n? eﬁh%n%%%ao&ﬁr ai@s'ubs@maa@bwemé @ite starch;
or accepta nts uc as sodiu r\{ sul phate. The tablets

may be comrmﬂa%@-ﬁd@l‘r?gp YRAoRsERB Ok APY R RO TR A A e ut i cal
practice. aéeéﬁlkblé Iafguincbspre@cﬁaécam the Exaiﬁylebeomhotalnﬁn&tbmpherﬁqls fnay bexanpl e,
aqueous or ol SUS I r or
may bE pr %@@ﬁ‘?lé'élt%gre gf‘%?(‘fffgit zmc ?ec%%ss(?gﬁa? [ oﬁy@mﬁ?ﬁ \(/vgl'talgréj aoer? ot her
sui tabl e wiedhent. gndaiB8Gr(E98HE BeSchazblcnpas may be ereeeeedi fenm theespriespanding

convent i onal oggdﬁotl by?éactlﬁﬂwm%wmid&% éenef&ﬁnﬁib% ERe&A 41Ol ,

nmet hyl cef 't ucose

atin r o et h cel Qse,
car boxy nebmxazoédﬂel M@ﬂedlpmﬁWﬁf%|H?HTa§‘ﬂlg‘§? é %Wdﬂg’e# THHERF- edi bl e
fats, enuhgibmbdgnE8enifes ch@be pﬁgpafmlt@ red@etibh bﬂthe&mrxbsﬁomﬂmgahm@heae er or

acaci a; non-aqueous vehj cl es e le oils), for
exanpP@ aPkRPISIYIR %Fqu;‘z‘c%tag%‘\é&@g]%ﬁs%%ﬁl oful r%uirﬂf% %@ggyl ene glycol, or
ethyl al cohol ; The aseics®R3 RENH amravmi@dqﬁmnencwlb’ oasprqmatﬁéwonvennonally For

p- hydroxybenzgat e esr@pﬁ%ér% ﬁ%&‘i‘mn?@ﬁorﬂd‘ ddiRaliVEFy réaeiivieRith @8dhmf dAdur i ng
or col our FRAFRG AR P

orres w

contain c ent| onal ;&’éﬂ’ %.I tory
bases, e.n dmmdqéfom; e @MFbtfﬁ]écpwgi% QEenaken vative

adni ni str B Hataditl-chrbih | Al@ROGR O tonLse pafaesiumtplﬂthmmGe/DIMF to
conpound a nd 'a sterile vehcl e,. Wa

preferre
depend$ ng gbis th%Bhth@létﬁlWﬂé)ﬂdieE‘Bﬂb@nthﬂ g%yﬂi%a@hon 3’&% %Heher SUspended
or di ssol Yigeraietht BAméepinalme. 1 n
Amines where X22 is CO and X32 is NR132 may be prepared by reacting an N-

protected glycine derivative HO,C-X12.NH) with X42-NH) by conventional coupling

using eg EDC.
30 Conversions of R12, R1', R2', R3' and R#¥ may be carried out on the intermediates

of formulae (IV) and (V) prior to their reaction to produce compounds of formula (I) in
the same way as described above for conversions after their reaction.

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

35  in mammals including humans.
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-35 WD 03/087098 PCT/ EP02/ 05708 preparing solutions the conpound can be
dissolved in water for injection and filter sterilised before filling into
a suit ablwowdag7oes8 anpoul e and seal i ng. Advant ageously, a@EMEPITUTIM as a

| ocal anaesthetic, preservative and buffering agents can be dissolved in
the vehicle. To enhance the stability, the corrposition can be 5 frozen
after filling into the.vial and the e dry

| yophi | i zed powB®rHRIOHHEMBAIL (ﬁwcfoﬁgﬁﬁg (Pleéﬁq;p “%c%%g%dn%pw al = of
wat er for admﬂﬂimtlb@ in amydmvsnippl Waylfor osa iedomsni qruitetertnlaef iediging, by frplogy
use. Parent sions are prepared in substantially the same manner
except th&‘t‘t%toﬂbe @%88%% I's suspended in the vehicle instead of being

di ssol ved and ?hecmmpczsatlommaazbﬁrf@ltmlﬂée@&f@ﬁmﬂi%%@@%@/yW Hopuife pugh; 96r‘PraIThe

dg t le§ poskdepsndi
fg”fﬁgé‘st rll«iaPGrvéek@ﬂtHa'ls?gvamgﬁfd?ﬁ’&iérn?ayt& ﬁtﬂé/fcﬂﬂxeomémé@ &@fs@resp B&nal ng

eous a sur ng_agent is
i ncl uded @rﬁnuha lezMges icrGaHHs QT 1@%?@?%5?@%% (?rsr?lr |°§1S{6P\tﬁe?‘fr g‘@‘? t he
conpound. Saiﬁgoﬁm(;@erngﬁ% may contain fromO0.1 % by weight, preferably
from 10- 60% by__ wei active mm L met hod of
admi ni strationl W@?‘éatlt ‘%%“%r?ﬁg]%% RTF%H‘tsm%%ﬁdrnl rgg §Qgge§gntggﬁ% % each unit

will pr ef @ﬁsﬂﬁbéj obititeats) cfenmsob MthMs, ayg ooftments@nd ey¢ orear rdgtrr@dumr?gnmfb
dosag 6‘%% %aé]gi %gés ?s?‘éh&nﬁ %ﬂtaﬁ{a%g%dé%*a{e é%%m%ﬁi %cﬁﬁbéé subigpge from

100 t I'nstance per epen n the route
and frequgmsyrvaﬁﬁv@dmlmm!é tmsmhdrugm@w@ﬁa@ga WHW‘%S@&W@@ RGNS

ng/ kg per day. ?'féﬁlﬂﬁﬁﬂbﬁs}}ﬁ ASAEshtdif céﬂhﬁﬁﬁlﬁe tonvintiohd] kgrrives, sdt&yas 20 No
e

| | d f f l
bhar e e anpiaieeah batse and sirenchor I et et g roug el L PEG %
adm ni st enegehits HIAEBRAMSS TR almmé8%aﬁamfomu@aonT%)rc osyadlyrtbeyowill or nul a
ma be the sol e In the conpositions of the invention
or a éénbl?l‘gﬂ%ﬁ’ %@%Qﬁ‘{{%@ﬂ%h@%l o‘%cs or with a 25 (3-1actamase
i nhi bi t or may teb ErpimlegsulGofyy oml ddmafistragionmay ‘(ql}“’éﬂted%éﬂ‘#@ﬁ%% nst a
W de range, x%h agglﬂ’?a{y SBaih @&lx\"éﬂhﬂﬂal e?@ifﬂ%n@sﬁéﬁ maﬂingﬁgéﬂitd for a;fanms syriupe

or gani sns. oW nﬁ; exanp str h{b@ gaﬁﬁ i on gaf Lain
conpounds acfcia, fgelatity sprpigl; ﬁﬂ%PGE“PI %Fd% XHURP PEait i o Rp BT ¥For mul a
(P 'C)T/ ag 8'2 ?%%%M%h&lé%td?@l@ teardieth ph8£bh@fegﬁmb1$o‘®r gl}&ﬁle\/\@bmﬂﬁﬁl@mﬁsants for

Tr ans 2 (%amﬁr%ﬁ@‘egﬁf‘héﬁrﬁgx ?‘X/Eg) 'Qg][y%ﬂlpl ene lycolJ or silica; disintegrants, for

example potato starch; or acceptable wettmg agents stch as sodium lauryl sulphate. The
tablets may be coated according to methods well known in normal pharmaceutical
practice. Oral liquid preparations may be in the form of, for example, aqueous or oily
suspensions, solutions, emulsions, syrups or elixirs, or may be presented as a dry product

25 for reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives, such as suspending agents, for example
sorbitol, methyl cellulose, glucose syrup, gelatin, hydroxyethyl cellulose, carboxymethyl
cellulose, aluminium stearate gel or hydrogenated edible fats, emulsifying agents, for
example lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles (which may

30 include edible oils), for example almond oil, oily esters such as glycerine, propylene
glycol, or ethyl alcohol; preservatives, for example methyl or propyl p-hydroxybenzoate
or sorbic acid, and, if desired, conventional flavouring or colouring agents.

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

other glyceride.
35 For parenteral administration, fluid unit dosage forms are prepared utilizing the

compound and a sterile vehicle, water being preferred. The compound, depending on the
vehicle and concentration used, can be either suspended or dissolved in the vehicle. In
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cycl ohexanecar boxylic acid (6-nethoxy-[1, 5] napht hyridin-4-yl)-am de oxal ate
salt OH OHN- N H i r oi 5N (a)

4- Hydr oxyw6-oamstexy- [ 1, 5] - napht hyri di ne 5- Am no- 2- net hoxy p¢TiER02es70559,
0.44rol) in nethanol (1000m) with nethyl propiolate (401, O0.44npl) was
stirred for 48 hours, then evaporated and the product purified by

h t h L 1d | Ghl feRlfd i d fil
LT ARG Shatl iy e e it g e
- ( 5

unsat ur atstedlisst eefore ¥ilisg into aGBHENG vishouRRPAWER AR Or) was added
over 3 m nut e hRtab&NlsHX hishiPahhe bl agdethafit, preserdativehed bifferimgut es at

reflux the m xture ~was "¢ooJ ed .and poured into. di-et hyl [ses
preci pi t agentmean e dipsolved 1?6{"%?’%0 & @8 Iepﬁamf’ @_‘ez%%%lﬁ{?bz%e_ &%%’%(Sgym%n be
1, 1, 1sTr igfd,sphMermiihants Wd wnl adahé dater rerndraadyinider SlonaphtFherdrdli n- 4yl ester

Pyridone (1 a) (10g,. 0. 057nol) .i.n..di ¢hl or ; iRl ng 2, 6-
| uti di ne IX@hgk?ﬁéPO%d@%’é?ﬁ%SG i‘f‘g lﬂ-th%ﬁgtai%g%gﬁ#no ér |§§|ége ?%ﬁg"%@fog 0057nol )
was  cooligéction magbanpplicd &t egontitite thd Kquid Pﬂﬁ%{z’ﬂé’ﬁe SaTnEAI SUSPARSIINS de

10. 5nlL, 0. 063nol )., . rL . E Fund 956! ded\as hed
\(Nith sat JFERTEY Shulbéxr%h%lll%{rﬁeégn %%%Fru%cg%@%%ﬁ%qiﬁ Evapor at Sgpgﬁa%d
puri fi ed thewehidle instagdlof baingrlissebied @nd sleylizafiog; GFany &CFH‘%P{‘S?@. d). (c)
6- '\/EHBOX@&JM. Judlil Rad by kRALRA Hy @@bstirs ancibflehe okidetefdre b) (8. 0g)
am ne

and pro drochlori de (15,8 in ri.ci . eat ed at

refl 5x 1? énsmnﬁ@ﬂri% therigrilg o) Fg“é}fé gﬁvﬁéﬁﬁ%ﬁ}g?ﬁag‘%ﬁ%ﬂﬁgy é%g %eil% Iu})r e

di ssol vedpdiddd idahé Eotapexitidroto facitititehufi6aomdiytrizntome theoniponnd. |

di chl or onet hane. The m xture L 1 4O i j n

extracted w tHPeolMoSHSRREE: ;@it%b%x(?gg\ﬁ}é%ﬁg& éﬁﬁgﬁggl?wqg?gqggﬁand

chr omat ogreighteo tha activd ineterigh dependig oncthp arshod of adrupsErbeRt WRRE) theo gi ve

an or,ange Sol Lo 63 ﬁ%‘#_@sa othifsCEXeh IinitdPidlreferably ShtfihHkont 50-580@8g 6 H,

), 708 ¥ g@%@gﬁ% e ‘@?g«a;gg 2% qpploged for ?iﬁﬁ?ﬁ%%m fethetPhhiPBrordfBoly ™ ®

E 4- g 6- ?E@wﬁ%é,l@bggg%mgf% %Bé gaﬁ-sfyip imlrahmat@ﬂO)mg pet dﬂygi@pbl]lcllm&ﬁbéhﬁ wutei d
ert- bu ester - J )

13, 94ml 4nd fEEqPF%ﬁﬁ’sthaé‘FP?‘B%?%% 2%‘%"83%%% fbafdtids 116 Solmgke pér 40

Suitably the dosage is from 5 to 20 mg/kg per day.

20 No toxicological effects are indicated when a compound of formula (I) or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof is administered in
the above-mentioned dosage range.

The compound of formula () may be the sole therapeutic agent in the
compositions of the invention or a combination with other antibiotics or with a

25  B-lactamase inhibitor may be employed.

Compounds of formula () are active against a wide range of organisms including

both Gram-negative and Gram-positive organisms.
The following examples illustrate the preparation of certain compounds of
formula (I) and the activity of certain compounds of formula (I) against various bacterial

30 organisms.
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cycl ohexanecar boxylic acid (3.39g, 13.94mvl) and

O (7-azabenzotriazol-1-yl)- N,N, N, N -tetramet hyl uroni um

hexaf | uorwphasgiat e (5. 30g, 13.94nmol ) were conbined as RCIIAROL/YS7DN

N, N -di net hyl formam de (70nL). To this m xture was added triethylanmne 5
(3.88nL, 27.88mmml) and the reaction vessel was heated to 60C for 10 hours.
After this period the solvent was renoved under vacuum and the residue
partitionBgalxetaseen ethyl acetate (2x200nL) and brine (50nL). The organic
phases were conbi ned and dried over nmagnesiumsulfate after which they
were concentrated in vacuo. The resulting oil urified by colum

chr omat ogEapimpleh Typns-¢ (Glydy QXhQ“@“@PCﬂVB?@Hﬁ’( ﬁ‘éﬂg‘ob‘nd net hanol 10

sol vent g o xPhON¢id 6L rhéiR SREph HyrRlind-p1y-2anidb ok slatosalt
(3. 33g, 8‘&?6%“ it xgl rdlzq4 Rﬁfl mf’ 4- Am no- a%?/cl ohexanecar boxyl i c

acid (6-nethoxy-[1, 5] napht hyri di n- " yI Anmde I(1d) (3.33g,
8.325mmol ) was dissolved in di Chll—Rl e" 20 oy this solution was
added trifluoroacetic acid (50m.) jand g resul tN ture stirred at 15
room tenperature for 2 houfPs A | atil es were renoved under reduced
pressure and the residue wa trieatgd with 4M hydrochloric acid in

1, 4-di gxan (100m). The result¥ngn“solid was filtered and then stirred over

pot aSSI um éa},{rﬁ onat e 6(4 ﬁlgyﬁ%ﬁ%@@ﬂ‘?ﬁ a mxture of chl oroform and 15%

met hanol ter ed and tﬁ} Qﬁllé trated

under vacuum té-@mm-aénftth@imgﬁmé 52 Getimed 11O

E%gng 7§,9{99m M]!é (4HRE g)44ﬁ1 @Qslstﬂ%ﬁwd br 48 ﬁ&irs ;Ehéﬂev aporgelind tﬁapﬂmlu(ct d) oo
: was di ssql'ved .j.n di onet han 0

Tri f Ingor oﬁ%ﬁ?‘&bﬁéh@n(%?ﬂfﬁ‘p hﬁae%el ﬂ’ﬁ ﬁ%n?tg%'tfstfé 20%3 o@p’g 13'%%?1 Sl%ﬁroéd at

25 rogm t@%ﬁ?ﬂ@hb&@m&t&&n@ﬁeﬂmar(m 6g H8%)eact i on was concentrat ed under
methanol " (Bansstaie TGP EPOMEH W AR AR A TOALT TR BANR Rl e

met hanol 3A nol cuI ar SI eves

(1 g), 8- Itmdutext,o wiiuniig Pewthern 4y, lsad aferaiirthop2hminutesatFrtlps t
triethyl ag &@d%&ﬁbou&dméﬁl y1 clikg. TRSpHetipigte veddl flltdradtoviise §§¢1th ed at
or

roomtenp erature hours and then sodi um borohydride 30 (116ng,
3. 05nmol ) (0B38z.a@ed. The resulti ng slurry was stirred at roomtenperature
for ajsf Uz(f?hﬂ .11BrihastosmethigesuHadit aoid Ginethoxe-[ Watnagbthyddesd-ylestére addi ti on

ggr }tN?E |e(r)ned betlﬁgéﬁn%k@\(%ﬁ:@tdg? gmli)((ag%{%gdo% &ggygmomg&%%ﬁﬂg%\iﬁsor gani c

phases wenetidinert). ddLa088ENPD and delimethtpmeinppiiding Q7 Re’ IVBDéI‘quI es were
again r erm\égﬁ 'i!ﬂgc%rand‘%f@dfeﬂ%ﬁ@ﬁ ’E‘r?fﬁib?&n@tﬁgnésﬁﬁfoﬁé aﬂzﬂd@(m@ﬁm 0\083mdY0;j ect ed

to purlflcalon on silica gel usjng hl or onet

gr adi ent . Aftdrstisiigiogded hovgs fhegaixgie é" agfv atshﬁ?éio?ig Y 61131'“16
col our IOeS %oﬁinbn( &@é@ evékf&ated 38d Yy &Bﬁiﬁ%gd?@d’]bﬂﬁﬁﬁﬁﬁﬁé‘i&ﬂ to gie @GLHAD,
250vu2) 9,48 (1 d). 83.4 (I'U, d), 807 (1H, 0), 8.04 (1H d),

7. 35-

(c) 6-Methoxy—[1,5]naphthyridin—4—ylamine
A solution of triflate (1b) (8.0g) and propylamine hydrochloride (15.8g) in

pyridine (120mL) was heated at reflux for 4 hours. The solvent was evaporated and the
75 mixture dissolved in 0.05M hydrochloric acid (600mL) and washed with

dichloromethane. The mixture was basified with 40% sodium hydroxide and extracted

with dichloromethane. The extracts were dried, evaporated and chromatographed on

silica gel (2-5% methanol in dichloromethane) to give an orange solid (3.6g, 63%).

§H (CDCls, 250MHz), 8.39 (1H, d,), 8.09 (1H, d,), 7.08 (1H, d,), 6.71 (1H, 4,), 5.25 (2H,
30  brs), 4.05 (3H,s).

MS (+ve ion electrospray) m/z: 176 (MH").

(@ [4—(6—Methoxy—[1,5]naphthyﬁdin—4—ylcarbamoyl)-cyclohexyl]-carbamic acid zert-

butyl ester
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(3H, m, 7.11 (1H, d), 6.97 (1H dd), 4.09 (2H, s), 4.01 (3H, s), 2.61-2.49
(2H, m, 2.14- 2.01 (4H, m, 1.45-1.22 (2H, m, 1.37-1.22 (2H, m. M
(APCl +) mvo 0d687008vH+) . 5 A solution of the oil (33ng) in @cahiror/eites hane
(I'm) was added to oxalic acid (6.5nmg) in diethyl ether (1 OmL) to
generate the oxalate salt. The title conpound was isol ated by

centrifugation, washing wth diethy t her an ue t dryi ng I n vacuo.
Exanpl e 2 Trandwaine(BadZd¢e, ﬁgﬁmﬁPbd‘? HABf R g}lﬁ?&' P ACHST

cycl ohex aeﬁa@&é&aﬁydat&mmdcfd% @Ehm(9’4rﬁlﬁoﬁ]aﬂd@(hﬁzawnmtﬁﬂwl - )dbﬁ de
fumarate salt

%
Benzol 1, ZW%PJQG‘?%?W %lugﬂm%thﬁ)é Ogélﬁ%gf% (f ﬁgf hi-24mmaol) were com 113?(% iC
acid (2. Oega sibdry TR NIV-Jlimethylforsmotided Omi.). Te thismjeis waaadcteémt)wlaﬁun@ ool ed

to OC Toﬁ IBP%?% i) %r@ rﬁ?_lg I{’éj{agﬁ%@@ss{ljweéq{&teg 148092 & T RJuls. fﬁﬁjtérQHﬁd by

|sobut9Ic r.QpwW se_.manner
resul t i ngpstiod the satventwias rezpvied ﬂlnéerf‘@ﬁlﬂlﬁé ang ﬁ‘erﬁeﬁétl%garélfm@?ﬁ{ bty e?‘h‘é‘ili‘yl

filtered owf‘?&tg {%xmoﬁw dYrineIOHIT). T0e @ByAhid ﬂfhsé@wB&g;onﬂﬁn&‘hiﬁJdnadrbveee

water (2 n xture was stlrred at %W utes,
evapor at enagoeHHa S&Lfa?etaé’?er 8‘%“&1 they ygie FeRceidt gy a@’f& trg%l &V

g ich lj oro n%hﬂﬁg&b %?Sﬁtlgﬂ—dhroﬁhﬁ gBipifoh Gilich @skssinga dichbrometiianeshdmettiaheh

ried qver sodi um.su

reducdd peelysy s 18“%&@%@8“5%2&8 eSIFéHaA pr ogm ggﬂg{% 518 3'2%%’W%i ch was
used w t hous (APGH)haIZAFﬂlr(Il\ﬂ{thtlon (1.50g, 81%. (b) NEt hanesul fonic acid
o ozl e Pl 25 lone B B io GBie e xﬁétﬁeﬂﬂ ﬁh&?ﬁ@l Ui-yD-a0ge0! ), was

dlssolved n dic

C and
triethylanine (omilrild) . Izﬁmﬂé’é) ‘éi@ﬁ)‘@ﬁo "ﬁﬁlllg °r° )rﬂo o
dr Opm se apd s%l'uﬁ@n Has @ﬁ%l&ﬁﬁﬁlu%%afzéﬁwdc&h{mmm&tnﬁ@he fedultiing Dﬂlxmlsmk‘f)d atThe
resulting mxture was stirre erat ur
parti t1|5ogé6°mt§‘°éflﬂﬁéﬂ“%t @0}&%%2[3165 Ogamfeﬁtvf RIBFO dI“ der ﬁe H&lﬂ ﬁgcﬂzger%r&ﬁat e
(25n) andhe fisidik o R rEkatedneitl{ 2B rk)chlotectt g:ahwlcpqaaié Omfe} dhesemyltingl and
d d d
o essur o Bl peR e RgHb] Sifed o 5%"“‘5‘%"%?’%‘1%5 oo e
puri fi cat imixture 61 pllorofonmang 15‘(@5161‘1%1!‘11 2% brfsbhd ?\ﬁf“l‘i’é’ Y’Pse@te(ri B?F[;

0. 533mol)pmas dhssfla¥&tuider Madiuntlopré e ﬁiérdéamdi@)mﬁdiﬂﬂd)as aoffiwihise sHdut i on
was added (|F1)>Ot assi um car bonate (74ng, 0.533mvl) and nesylate -39 WO
03/ 0872998 (PBZEERP2)-05708

MS (APCI+) m/z 301 (MHH).
() Title compound
Amide (1d) (796mg, 1.99mmol) was dissolved in dichloromethane (SmL) and

cooled to 0°C. Trifluoroacetic acid (5mL) was added and the resulting solution stirred at

25  room temperature for 20 hours. The reaction was concentrated under vacuum and the
residue re-dissolved in anhydrous dichloromethane (SmL) and methanol (ImL). To this
solution was added activated 3A molecular sieves (1g), 8-hydroxy-quinoline-2-
carbaldehyde (263mg, 1.52mmol) and triethylamine (0.21mL, 1.52mmol). The resulting
solution was stirred at room temperature for 20 hours and then sodium borohydride

30  (116mg, 3.05mmol) was added. The resulting slurry was stirred at room temperature for a
further 10 hours. The reaction mixture was quenched by the addition of water (2mL) and
the volatiles removed in vacuo. The residue was partitioned between ethyl acetate
(2x100mL) and brine (20mL). The organic phases were combined and dried over
magnesium sulfate. The volatiles were again removed under reduced pressure and the

35 resulting oil was subjected to purification on silica gel using a methanol and
dichloromethane gradient. This afforded the free base of the desired compound as a

colourless oil (33mg, 4%).
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(2b) (130ng, 0.533mmol). The resulting suspension was stirred at room
tenperature for 10 hours. The reaction was concentrated under vacuum and
t he resi dwe opastopg i oned between ethyl acetate (2x100mL) &ca/EP02/e5308 20mL) .
The organi ¢ phases were conbined and dried over nmagnesium sul fate. The
vol atiles were again renoved under reduced 5 pressure and the resulting oil

G et or brt HAREOD) 2NHe), ST §7R e G HEAEL R S0 LOTLACE B (IRedaZeprLe

Sl Lo o, o s S
dd), 7. 13200 (4H. A, 14‘%&%@*@ % %%‘Er g 2 65-2.62 (1H ), 2 46 2. 40

(12P(C|1T nMZS ﬁzm m1z74584{=}g%1@|q?ﬁ|1 71-1. 66 (2H , 1.38-1.20 (2H, m.
(1) Tash sotibn b e ik RE d gl i) ‘f%%r ULy ﬁ%@%ﬁ%ﬁ*ﬁ@i
(1:1, 1 Qﬁid)ethyl ag;lmn((mmh) tgerferatethatoxalotd salt. Thetitle compowshyesis

| sol at ed Cf%?iﬁ%}/&r gﬁghlglglvfl{ﬂ & 3&hé’1%ﬁﬁ‘§ubsje§u§i€mh§ iBvdd@ns- 4 [(1 H

-Pyrrol of am no] - cycl ohexanecarboxylic acid
(6-nmet hoxy-[1, 5]naphthyr|d|n 4- yI) am de fumarate salt O HV ~ N H NHN

(2/ g)g;\' N %ﬁ%?ahfvg {gﬁ;e?\zﬁﬁriﬂgﬁuiau&zapsﬂqmaﬁy -mhuip on of 7- azai ndol e

li.thi
(1. 6MG n msnemqu ic apad ( H’& i wtﬁ)if‘fl 4(ﬁ£ﬁmé? “7%’5 te gaf bon
di oxi de was bubbl ed t hrough for 001- 10 mn stirring. The
mxture was allowed to warmto Q@ an s/sevaporated under
vacuumto approxi mately hal f-y oI resh tet abydrof uran (15ml) was
added, the m xture was 25/c t\o -70C and t ext - butyl lithium (1.7Min
pent ane, 10.5ml) was added d Qp After stirring for I h at -70C, carbon
di oxi de was bubbledthroughfor 10‘ mn followed by stirring for 30 mn.
Vater (1. ayBenysis,2osidaadians- iﬂemathxﬁdlre was allowed to warmto room

L e P Gib 05 B Pheghi 0L A Tachhach das afbavagugous
The whit etetraﬂquﬁaarp(iomle) amiscoobldlt@ 8t @ AT uhis Wi %étﬂlefi driefhylamd aﬁﬂﬂaﬁ( 2.380) .
g/_s ag ;¥§ d o?ﬁl 8§1j_n§1 ﬁﬁB%){)by%@ou%ﬁaﬂMMnate (2nitBti?yd0mmol) in a dropmse
manner. The resultmg slurry was stirred for a further 30 minutes at 0°C and then filtered
into a mixture of sodium borohydride (0.83g, 21.84mol) in ice water (20mL). The
resulting mixture was stirred at 0°C for 30 minutes, evaporated to one quarter of its
volume and then extracted with dichloromethane (3x50mL). The organic phases were
20 combined and then dried over sodium sulfate. This was followed by concentration under
reduced pressure to provide the desired product as a white solid which was used without
further purification (1.50g, 81%).
(b) Methanesulfonic acid benzo[1,2,5]thiadiazol-5-ylmethyl ester
Alcohol (2a) (200mg, 1.20mmol), was dissolved in dichloromethane (6mL). This
95  solution was cooled to 0°C and triethylamine (0.22mL, 1.57mmol) was added. This was
followed by the dropwise addition of methane sulfonylchloride (0.11mL, 1.45mmol). The
resulting mixture was stirred at room temperature for 2 hours and then partitioned
between a 10% aqueous solution of sodium hydrogen carbonate (25mL) and
dichloromethane (2x50mL). The organic phases were combined and dried over
30  magnesium sulfate. They were then dried under reduced pressure to afford the desired
product which was used without further purification (241mg, 70%w/w).
(c) Title compound
Amine (16) (160mg, 0.533mmol) was dissolved in N,V "-dimethylformamide
(5mL). To this solution was added potassium carbonate (74mg, 0.533mmol) and mesylate
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Acid (3a) (1.0g) was partially dissolved in N, N -dinethyl formam de (20n1)
and nethanol (2ml) and treated dropwi se with trinethylsilyldi azonet hane
(2M i n hewarva®$7098 40 WO 03/ 087098 PCT/ EP02/ 05708 3.1m ), PCAEPI2/HI708 € Was
stirred overnight then evaporated. Chromatography on silica J. Inn" using
an ethyl acetate and hexane sol vent gradient gave the ester (0.35 g). M5

+ve ion e i I de. 5
e o gy i, i e e
lithium &hoisnil mwapn@@S(cmmmﬁa?éﬁnéﬁy‘éﬁCWBraa theregidps patitgned after 2h
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(0. 74g) f;ﬁ’éssﬂll% anflithé featiitdR ciindassubjrotedttb porifitatmnl onesilica geo uginge memamldehyde

(10) ( racivg daloniihets SeachEar BN yoBlpa 1o padlihbor gl Gllid P mfQIRRUTE T 05

in chl orojomumeéMIﬂmﬂgl 3|®%)hanol (2mL). The solution was heated to 70C for
15 5 hour f [ ure was
}g&bﬁd, @i\?fgﬁ 4.3 %%&gbovﬁoéﬁ dﬁstﬁf m’l d§ ) mi dreomicxty

led t t ’d | dded
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(25nL) . e (P& ’6'97p te combined and dried over 20 magnesi um
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chromat o using a di;chl or OBt Ay Thi s
pr ovi dedqn%ﬁ‘gﬁwg’@ %’é‘gém%fnett g@s??@g"@qgﬁgﬁéﬁ%@g@éa co %E?]Itgg%q% (74my,
229 . SHc(oﬁrpﬁjlﬂd%@M}mydbgr@no‘(alﬂfvwgmeswmz«’uelH d), 8.50 (1H, d), 8.28
(1H, &), 8.22 (1H, d), 7.84 (1H dd) 7.15 (1H, d), 7.05 (1H, dd), 6.31

1H, ), 4.11 (2H, 2.42-2.37 (1H,
Er), 2319 Exmplgezﬂﬂ rasi;s-ﬂ(l?lé i?y 1‘{[31?1"’11996 ld%géfimfa?'é a'(“%‘#?r? m. MS (APCI S‘)

mz 431 (éyﬁahexlmaﬁywﬁt&wed -nefRdkyFl1sT] aspithpyidihe-yiphindde Dimivetesile 2.
30 Exanpl

Trans- 4-[ (3- Oxo- 3, 4- di hydr o- 2H-benh4 zZy- 6y thyI) ani noj -

cycl ohexane carboxylic acid (6 rré‘f"hoxy naphu 4-yl)-ani de

fumarate salt O .01 NT/%
X N

(2) 7-Azaindole-2-carboxylic acid.

20 A solution of 7-azaindole (2.0g) in tetrahydrofuran (30ml) was cooled to ~70°C
and n-butyllithium (1.6M in hexanes, 11.1ml) was added dropwise. After 0.5h at —70°C,
carbon dioxide was bubbled through for 10 min, followed by 10 min stirring. The mixture
was allowed to warm to 0°C and the mixture was evaporated under vacuum to
approximately half~volume. Fresh tetrahydrofuran (15ml) was added, the mixture was

75 cooled to —70°C and ters-butyl lithium (1.7M in pentane, 10.5ml) was added dropwise.
After stirring for 1h at —70°C, 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 diethy! ether, filtered and acidified to pH3.5. The white

30  precipitate was collected and dried to give the acid (2.38g).

MS (+ve ion electrospray) m/z 163 (MH+).

(b) Methyl 7-azaindole-2-carboxylate.
Acid (3a) (1.0g) was partially dissolved in N,N'-dimethylformamide (20ml) and

methanol (2ml) and treated dropwise with trimethylsilyldiazomethane (2M in hexanes,
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(a) 3-0xo-3, 4-di hydro-2H benzo[ 1, 4] t hi azi ne-6-carboxylic acid -41 WO

03/ 087098 PCT/ EP02/ 05708

3- Oxo0- 3. awaoiohysies 2H benzo[ 1, 4] t hi azi ne- 6- car boxyl i ¢ aci d Po#tEryY/ 08t er
(6.749) was suspended in tetrahydrofuran (100nL) and 2M sodi um hydr oxi de
(30n.) was added followed by water (20nL). The solution was stirred for
2.5 hours, evaporated to half volunme and acidifjed with ZNLh ydrochl oric
aci d. Thed.pmbdTbe mimsre vkt siradhverpighidieneanotigh (dromaamPhE anisHIGRacuo, t o
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and evapoggt efi&lale&teos@rw)m/em‘b(MHWZ 5g). 20 M5 (-ve ion el ectrospray)
mz 194 ( ((1 T|tIe compound Amine (le) (260ng, 0.866mml) and

al dehyde 866rrm)| ) was dissolved in chloroform (5nm.) and
net hanol - ( 3n1_) Anilihe (]sabl(ﬁctﬁmg; Ovi22ecl) eed aldeinaie (Bor (129mEdB32mmoh W

mol ecul ar d1§% FV&Fin(chid %méh@ﬁ{ )hﬁa ﬁle‘ﬁ%lbp(:ﬁrﬁlg)eTﬁb $b14fin Was heaed R70°C RF 25

and sodi UM TT ) Acet oxy 550 vvas added Th xture
was Ktir?$ bourgwithhdfnmelaen ?ra"c“’d’teé(lf&)r %g”ll? grr{"&)e Rt 83) Eh

addi tion giq Wahgh tnéo%fﬂ;&ybofﬂh?dﬁdﬁ Pings2 we@mm@rmmidem Sanixtandvishe

residue was purified b chr [ i i onet hane
and et haHBredsroemn e %‘?f&*“é?’nf or lgﬁﬁogr 3 n? ﬁw?$%e%ggglggo? éé- desi red
conpound Ia Tbk eotatibssvat reridv8ng va@&%nd tB@f@SHU@dJ@ﬁEDWEGﬂ bm;hyl 10. 52
(1H, bS) ) &bk, &b?&d aﬁé'd dlover - 31
(1H, d) #3'60 338@5%%%‘}1()21?1% & n?bgpl{ag%’ﬁ 3 Hos), 3. 44
(2H, 29, masﬂe urpsulfyte thersavaporatpd( The rqtﬂﬂtms Oéévaf I@‘@ﬁ(aﬁihy Shlica 8l52-1. 47
(211, ”) , cﬂmﬁfété’gtr ﬁs%tg a Hichlo&ﬁnéthh&ﬁe arﬁlrm@thaﬁﬂ sOBPhEadiehz TARGHOHERd 35
The fumar ? teefrese ase \3?316 ceocrinp%nhgg a%%fou Alss 011 Eﬁ?nrg) 55%% -42

SH (CDCL, 250MHz), 9.51 (1H, bs), 8.68 (1H, d), 8.50 (1H, d), 8.28 (1H, d), 8.22 (1H,

d), 7.84 (1H, dd), 7.15 (1H, d), 7.05 (1H, dd), 631 (1H, 5), 4.11 2H, 5), 4.09 (3H, 5),

25 2.64-2.60 (1H, m), 2.42-2.37 (1H, m), 2.19-2.17 (4H, m), 1.73-1.63 (2H, m), 1.31-1.22

(2H, m).

MS (APCIH+) m/z 431 (MH).

The fumarate salt was prepared by the method of Example 2.

30 Example 4 Trans-4-{(3-Oxo-3,4-dihydro-2H-benzo(1 ,4]thiazin-6-ylmethyl)-amino]-
cyclohexane carboxylic acid (6-methoxy—[1 ,5|naphthyridin-4-yl)-amide fumarate salt

/O/N\ S
\l/

() 3-0x0-3,4-dihydro-2H-benzo[ 1 ,4]thiazine-6-carboxylic acid
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Trans-4-f (2, 3- D hydro- benzo[ 1, 4] di oxi n-6-yl net hyl ) - am no] -

cycl ohexawewandwog/| i c aci d (6-nmet hoxy-[1, 5] napht hyri di n- 4Pgir)EPamiiies
fumarate salt O 'IN HNH O/Oj N (a)

(2, 3- D hydro-benzo[ 1, 4] di oxi n-6-yl)-net hanol 5

o L U i s LSl
res u: t i Ngwas alspehded inasraydeduran ¢l (0mIboamd! pd Isbdiem(}fiydzﬂdzg’ de GOntirwad 3ddethe
resultin rLy wa i rned at .r.oomtenper en
queﬁc hedgfﬂﬂ[‘)u e&/i’tyé’?[ Etﬂ %L)gg}feo Oéutgoé]l ‘ﬁ%s %ﬁ géﬁ%(rg z?tog{éf’ %%Jbgﬁﬁcg@?l%ﬁder
reduced preasieraad atidefiecwith 0¥ Wpdrogdotic adid B preduss avas goliectadsveashedwith

| uti f i : d di chl th 2x50nL) .
201197l ) UAPYLAGPORIE, g and. o o oromet e (2x50re

The organi'c phases we C magnesi um sul fate then
evapor at eMSu@veionaleniwospray) Bés &M 3hr ovi de and oi | which was purified on

silica ge?}) 65 B x PmirNLer bl e thiane 3reichanol sol vent gradient. This
i ded the desifred. . il.(3,00qg,. 979 .

R e
(5a) (640w isabﬁ?ﬁgmt%ﬁognm@.onm Iwee;idﬂe;d diprisomn&ﬂtdmhﬁic(nZ\mgﬁnedﬁnig |

| ut e - : - ed.
Thi o 1GasURoRF ouheis yhendt ARENE-eE Y 43T 08 sdidP i sodfnd bR RE1 ALY
(0. 36nL, inic6ApmgSYmLYhEhe mextine wies stirsedaf 8°Cufps 1daue ﬂ@baﬁqub%rwmﬁer ature
for 2 NoufnihdhRtc2 G Bal btiRaSHIPRYIRARCRIH 4:RD ats@totmdipn of

sodi um hydrogen “car bonat e ) an di ¢hl oronet hane (2x .1 ., . The
organi ¢ prielvas, erd hegebingrrodud wasicaeleq P"as“(ggwgi“@m %ﬁ%ﬁ?gf" > Wer e
then dri eg, sipdewHirdotiadspppssure to afford the desired product which was
used witho further purificati 00g, 60%Vw) . (c) Title conpound 25
Arminely e &S@fﬂﬁﬁqt&ﬁﬂﬁé’> ﬁ%@fgﬁg)ol ved in N, N -dinet hyl f or nani de
(10) . Te)BhOso-Sol-ditiydro-2E benrieé dt lihirzines-oarbeldelysieat e (76nmg, 0. 55mol ) and
mesylate (5b) 4 %ﬁ@, 1o IPLR _ I m’mn“as stirred at
50C for 3 hourés} e Orhg}fgltlon%l/gls(ﬁ?gg{ﬁ?}rlg{ﬂgg%ﬁggr va&gtigl and the

resi due ptatiehydrofen KRA0xelenasireatadov BhBiangese SloxEai P r]ﬂo?a‘ﬁifl!@us

sol ution Qfys s@kHIaAGVEsthiem O ¥ QORRIt3dlidd2 Sgnat e (20TL) . The organic
phases were_ conbi ned and déi d %f}{&eﬁggnesi um sul fate. The volatiles were
agai n29 e GV HILFleFERFRTAY, "ﬁ?é eand the resulting oil was subjected

to purifi¢@tTifle compsihd ca gel using a methanol and ethyl acetate gradient.
T 2 op ded Al 2BAAE, hodio 2Rk aRinFRREHE7RS, 6.560kiet) 085 of |
, dissolved in chloroform (5mL) and methanol (3mL). The solution was heated to 70°C for
7 hours with 3A molecular sieves (1g). After this period the mixture was cooled to 0°C
25  and sodium triacetoxyborohydride (550mg, 2.598mmol) was added. The mixture was
stirred at room temperature for 10 hours and then quenched by the addition of water
(2mL). The volatiles were removed in vacuo and the residue was purified by silica gel
chromatography using a dichloromethane and methanol solvent gradient. This provided
the free base of the desired compound as a colourless oil (145mg, 35%).
30  8H (de-DMSO, 250MHz), 10.52 (1H, bs), 9.80 (1H, bs), 8.66 (1H, d), 8.39 (1H, d), 8.26
(1H, d), 7.31 (1H, d), 7.26 (1H, d), 6.99-6.96 (2H, m), 4.14 (3H, s), 3.73 (2H, s), 3.44
(2H, s), 2.68 (1H, m), 2.51-2.48 (1H, m), 2.04-1.90 (4H, m), 1.52-1.47 (2H, m), 1.24-1.17
(2H, m).
MS (+ve ion electrospray) m/z 478(MH).
35  The fumarate salt was prepared by the method of Example 2.

_42 -



-43 WD 03/ 087098 PCT/ EP0O2/ 05708 8H (CDO 3, 250MHz), 9.48 (1H, bs), 8.68
(1H, d), 8.52 (1H, d), 8.21 (1H, (1), 7.15 (1H d), 6.86-6.79 (3H m,
4.24 (4Hwo)o3/087098 (3H, s), 3.79 (2H, m, 2.88-2.61 (1H, m®CI/EP0AE702. 40
(1H, m), 2.20-2.15 (4H, m, 1.68-1.63 (2H, m, 1,58-1.34 (2H, M. M5
(APCl +) m z 449 (MH). 5 The fumarate salt was prepared by the nethod of

Exanpl e 2. le 6 Tr Benzo 3] thi a - thyl)-am no] -
cycl ohexaﬁéé@!’ ?I"?‘Es‘é‘d&df Péh&é“t%e% g’fll‘ﬁg]‘ T g\'ﬂ %@Yl?] £¥ yiqf ani de
fumarat e gwliéhex@nkta¥boiylit ddid 06- ﬁm}hﬁqn[zlgﬁ]nipmh’yﬁmndewl}zmldsflgmamile lsattol

Benzo[ 1, 2, 3] t hi adi azol e-5-carboxyl i a (2. 709, 15..0mol ) was di ssol ved
in tetrahydrofuran (25nL) and cool'ed ON T s added

triethylamne (2.50n, 18. Omml)””foll ved y| yI hl or of or mat e
(2.15m., 16.5mmol) in a dv nner. The resulti®ng slurry was stirred
for a further 30 mnutes at PC hd hen filtered 15 into a m xture of

sodi um borohydride (1.14g, 3 1 n ice water (20r1L). The resulting

m xture was stirred at OC f rhé"ﬁb”te (ﬁvaporatedto one quarter of its
vol ume ant®) @-Adpibydsorbenzghle d’(?éf R R rated aqueous sol ution of sodium

hydr ogen car bopatbihydzdtnzofind]dssxiyd-6-aedakicbydSHEDEPH (8- %é](ﬁ@%l c phases
were conbiped and Lies dil &y BYE @%@mggﬁ@ L5380 40, B8 pdeflred by

concentra UCG ressu rovide an oil

purified bolutad wama@dﬂdmdtuajg @tphydmh: @idleck @@Fm@lt)r hbe &?{iulélnﬁﬂ‘l%}yéﬁ ate and

?ﬁxg oo ° ngg}f&f t%gf&k}ggm@ahﬁe iR dnd itndeshdied vanoguet (@) bl ®iol | d

nesul foni.c acid ben é 3]t bi adL.azol Inethyl
ester Al cgmqenkr@wi tq deyags, und e’g‘@éﬂ??g‘l DresRgee. iﬁ E‘?ﬂ%d’v 5P t&‘mei% tb8 fdne
(() Zgiézmmrg |h;5% aq%%mgsomﬁtﬁmmamﬁmy@dgéma@@ram(zommtahgt dixtdoreméthatd i,
met hane st H}}S 'ﬂﬁ%pggaglc(pélaﬁ? Mee 8015@%% Qﬁ){(} hﬁgdrﬁ\';é?%ﬁ Slﬁﬁ%ﬁnga%} ll}?% was
stirred abvz{pwa‘ted emimrredumeépfe@suri thpuowidgrad oflewhipl mas pllﬁﬁéfﬁon pidiceugeln wat er
(25m.) ang r?% ekﬁa?l% aﬁgﬁé%}n soliAgit %faﬂ?éﬁ't CTHbARREIMREEdeskeibi ned and
M gne5| um's

dried ove were then dried under reduced 30
pressure pm(blﬂf@rajcqlh‘@k&éé’ﬂr(%eoér dekt which was used without further

glug Is I) ;1 € 2& '(IIS)nrMﬁchﬁﬁésuffbﬁic?cmwrﬂ aé\lgbﬂi@?)%]ﬂ)mﬁﬁ(ﬁ?ﬂmeﬂlyl 6&or nol ) was
pot assi um car béH&eh® 65%55% ég%ﬁw D’a‘%s ar‘}%SOT‘%d i d§c§’§%’&% n\éﬁﬁ“ﬁ)d
0. 893l )ThisHotutfodswhd ¢dm@edstu$)ﬁ€mad¢methdsrrmq (|0r7é)mlat5 }1Gmrmel e edded: dhisor
- 44 was followed by the dropwise addition of methane sulfonylchloride (0.36mL,
| 4.627mmol). The resulting mixture was stirred at room temperature for 2 hours and then
20 partitioned between a 10% aqueous solution of sodium hydrogen carbonate (25mL) and
dichloromethane (2x100mL). The organic phases were combined and dried over
magnesium sulfate. They were then dried under reduced pressure to afford the desired
product which was used without further purification (1.00g, 60%w/w).
(c) Title compound
25 Amine (1¢) (150mg, 0.50mmol) was dissolved in NN "_dimethylformamide
(10mL). To this solution was added potassium carbonate (76mg, 0.55mmol) and mesylate
(5b) (122mg, 0.50mmol). The resulting suspension was stirred at 50°C for 3 hours. The
reaction was concentrated under vacuum and the residue partitioned between
dichlorométhane (2x100mL) and an aqueous solution of saturated sodium hydrogen
30  carbonate (20mL). The organic phases were combined and dried over magnesium sulfate.

The volatiles were again removed under reduced pressure and the resulting oil was
subjected to purification on silica gel using a methanol and ethyl acetate gradient. This
afforded the free base of the desired compound as a colourless oil (70mg, 31%).
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WO 03/ 087098 PCT/ EPO2/ 05708 10 hours. The reaction was concentrated under
vacuum and the residue partitioned between ethyl acetate (2x100nL) and
bri ne (20wD)o3/0F1es8 or gani ¢ phases were conbi ned and dri ed POT@EPOZEIINRSI UM
sul fate. The volatiles were again renoved under reduced pressure and the
resulting oil was subject ed to purification on silica gel using a nethanol
5 and di et a2t (e, by, 82 bads Of 7.1h¢1Hesired
coﬁpound%gg@ 80% DUt eg él'Z-)hl8 B(Hfﬁa}j &%DCJ)% gfg ?ng% §1§1H
bs), 8. 631){6.8H-6d)P, (3815311),‘&%(4%@ ) 3d’%g 81? M;i b ‘tlH d),
7 72 (lH g@g Cgil)lgzﬁlzts(m,mml@ (BH(ZE,)m)Alml(am{QHsr)a,) 2.70-2.64 (111,

: 72 Qn&\4}_213 8 (4H, m, 1.76-1.63 (2H, m, 1.40-1.25
(2H r’r) MB (M ﬂ:@(z,,éi %9 (MH+). The fumarate salt was prepared by the
net hod ofTex@malfe falt Wi@pRpared by the method of Example 2.

Tr ans- 4 [ (3- Met hyl - 2- oxo- 2, 3-di hydr o- benzooxazol 6-yl met hyl ) - am no] -

cycl ohexanecar boxylic acid (6-nethoxy- [1 5]naphthyrj d| n-4-yl)-am de
oxal ate smiatmpla 601‘rztﬂ‘d—4-l[(ﬂemzo[m,2,3_|]5hlmd(a@yl-5-y mel hyl)-amino]-

3- Met hyl - & ﬁfﬂ@gxgne%agﬁ%%ﬁp@z&gwlﬁﬁﬂgmth?fléﬁhg%)-amide fumarate salt

3- Met hyl nZooxaz one (2.0@Q

hexanet hyl enetetram ne (3. 76g, 26. iSsptNed in trifluoroacetic
acid (20nmL) and heated at refl uxntor oﬂl*rs @ voMatil es were renoved
in vacuo and the 20 residye was tkeated with icewateP (60nL). The

resul tant mixture was stirrad fyr m nutes and then made basic with

sodi um car bonate. The solid i ated by filtration and washed with

wat er then dried under vacuum Th® solid was purified by col um
chr ongy og(raymﬁchmzﬁ]thmxm@ﬂs yllrmethang)lvmth an ethyl acetate and hexane

(3 07g, 359 Bainsti-debpbEG cton giaT ?Hm;g:m?%z%ﬁéd 7.33

(1H, d), rzetrmyc(rafa;ardqz,Sn&)wd cogled ta §° C(TB) 15 Vi (311ny,
$ - 7f7|8mm' %gkx}égﬁ)g szb%tﬂ&ggfdf@ﬂhi ; A1 SRDLD6. ﬁﬁﬁhol)iiﬁ ac:hropm*et 0 oc:OI

ri uor oace C acCl was a nd .t ne ed at
room t enpeanedy Ehg guliings ’r‘é‘glcfg ﬁ“ﬁ%ﬁg 5@3‘%’%‘%"’% %g? EIl/tgltr:elrﬁlum and

the {£Si figanaxtks60ioamn Ibaroauyﬂiylde ommgaemmlbmcmn@r (%J?mfy) dihe ressltinghol

g : gié)h yd-(la-o (é’ hi Sﬁ(%?i«%%ﬁ%édo 0%3 fg]d,)% %élé%ﬁ)to?ﬂe&%dﬂék{?ﬁ%@éﬂ%@l@fﬁe(aﬁ@)

11'SO m ne mL
2. 333m| }hen Pagtitiomsd betwegn schturateh 2aqueouyEe 1Y 8? 8%@ Bﬁ‘??%g%%
(20mL) and ethyl acetate (3x50mL). The organic phases were combmed and then dried

over sodium sulfate. This was followed by concentration under reduced pressure to
20 provide an oil which was purified by column chromato graphy on silica gel using an ethyl
acetate and hexane solvent system. This provided the desired product as a yellow solid
(1.40g, 56%).
(b) Methanesulfonic acid benzo[1,2,3]thiadiazol-5-ylmethyl ester
Alcohol (6a) (150mg, 0.904mmol) was dissolved in dichloromethane (2mL). This

25 solution was cooled to 0°C and triethylamine (0. 14mL, 0.994mmol) was added. This was
followed by the dropwise addition of methane sulfonylchloride (0.07mL, 0.904mmol).
The resulting mixture was stirred at room temperature for 1 hour and then partitioned
between water (25mL) and dichloromethane (2x50mL). The organic phases were
combined and dried over magnesium sulfate. They were then dried under reduced

30 pressure to afford the desired product which was used without further purification.

(c) Title compound
Amine (le) (50mg, 0.166m mol) was dissolved in N, N” d1methy1formam1de

(3mL). To this solution was added potassium carbonate (46mg, 0.332mmol) and mesylate
(6b) (218mg, 0.893mmol). The resulting suspension was stirred at room temperature for
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oom tenperature for 5 hours- and then sodaunaborohydri de (89ng, was
stirred- +.r:6 a+ -tvv u rsi 2.333mmpl) was added. The resulting slurry was
stirred aworoosnobenperature for a further 48 hours. The PeadEPODOSTNE Xt ur e
was quenched by the addition of water (2nL) and the volatiles renoved in
vacuo. The residue was partitioned between ethyl acetate (2x100r) 5 and

brine (2 our;r r’1]%% B GvR %ﬁ@eﬁtfﬁfeﬁ%n@l%cﬁ@ﬂ ailﬂdh@fdsﬁde(p‘dﬂftldﬁagneSI um

sul fate. s Wer e- agal n, r enpy educ ressure
resul ti ndoe@weemﬁbyl asgisfel@r tePm bﬁl}e&%&ﬂéﬁn&tﬁ CBE Bﬁaség WEEF RgpaRt “ﬁgt hanol
and di chl ﬂd%ﬁ%@@nﬁ@ﬁé&iﬁ%ulfaté’ hits idtdeweretapainfremevithemdenfreduved desi r ed

conpound as a colo rles oi |, H,
50Bh (11 pragsurepensghe senhing ol igred p pubishon Gt Gre e dinbBabdi | 1)
d), 4522 zﬁﬂl‘dhc}ﬂ&mon{btﬁlﬁle(giidllem) Thi8 affordedithe §¢ basedfiie &Bired ppmpyundzaszm (4H,
m, 1.58- 3% (]924 1.33 (2H, m). IVB(APCI+) m z 462(M—|+) The
oxal at e s%ﬂl? SOR2Me DYt he method of Exa

Tr ans- 4- [ §IB{CRE13 280MiHR) - 5 L thsh 2L L, Sl f nPlé'I msrééﬂﬁﬁ g&%‘] (1H,
cycl ohex ag%@*{gﬁ r\#‘ ﬂ%cqﬁ (&, ff%ftqnyd 4, 191 (38 by, @y00i (dHD sy} 2y40)-2.847( e, m),

f umar at e

(4- Forwl227ﬂ+41r6fbﬁ®n8)29)l%§:éﬁ én)ail7é (é:ﬂh d8h 4402 (TH BN of

4- hyd, xy@@p@p)gg@a@gqmqe (6 9g) and ethyl bronpacetate 20 (5.Q0r) in
di met yI f or mam de %250n1_ ﬁfed Wi %%Qus pot assi um car bonat e
(10g) andleeBuparae sl WA rﬁlﬁ’é’éﬁd«g’d’ sy holirs and evaporated to
dryness. The residue was partitioned between water and diethyl ether, and

the dieth 'm&e‘é THRNEE HERrerionBdo Wi Bingapdhensliod mANEly o ariingps t hen

dried ove

us so and eva orat
chr omat ogeyapetetanecarbpkylic ig‘é‘ll (Q-El ) ?Xy2$ 95 ﬁ@nﬁ’??ﬂ%ﬁﬁ% at‘? Balgf f or d

an oil (1.99). Ms (+ve ion electr
3- Ox0- 3, 4- di hydr o- 2H-benzo[ 1, 4] qQx¢ @ %}t'fgo&ter (8a) (1.99)
in acetic acid (401) was treate W t ron po 18 2g) and the mxture
was stirred at 60C for 075 Hboursfiltered and evaparated to dryness. |t
was 30 partitioned between poyg sodi um bi carbonate and et hyl acetate.

The ofganic fraction was chromatographed on silica gel (ethyl acetate) to
give a 5 8-RtA 2 BB9)din }D@oﬁaeﬂ@dxafble.lﬁasmmnyag) mz 176 (MH- (c)
Title COH%& lgg-l\%geth\ér\??)%?ée%gogxgazo l?? 86£§§0ﬁnnnol) and

hexamethylenetetramine (3.76g, 26.84mmol) were dissolved in trifluoroacetic acid
(20mL) and heated at reflux for 20 hours. The volatiles were removed in vacuo and the

20  residue was treated with ice water (60mL). The resultant mixture was stirred for 30
minutes and then made basic with sodium carbonate. The solid was isolated by filtration
and washed with water then dried under vacuum. The solid was purified by column
chromatography on silica gel eluting with an ethyl acetate and hexane solvent gradient.
This provided the desired product as a white solid (1.07g, 45%).

25  8H (CDCls, 250MHz), 9.95 (1H, s), 7.80-7.76 (1H, dd), 7.33 (1H, d), 7.10 (1H, d), 3.48

(3H, s).

(b) Title compound
Amide (1d) (311mg, 0.778mmol) was dissolved in dichloromethane (2mL) and

30 cooled to 0°C. Trifluoroacetic acid (2mL) was added and the resulting solution stirred at
room temperature for 1 hour. The reaction was concentrated under vacuum and the
residue re-dissolved in anhydrous dichloromethane (SmL) and methanol (1mL). To this
solution was added activated 4A molecular sieves (1g), aldehyde (72) (138mg,
0.778mmol) and diisopropyl ethylamine (0.40mL, 2.333mmol). The resulting solution
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Amne (le) (200ng, 0.66mmol) and al dehyde (8b) (130ng, O0.73mml) was

di ssolved in chloroform (5nL) and nethanol (3nmi). The sol ution was heated
to refl uxwofoens®hours with 3A nol ecul ar sieves (1 g). TheCT@EPIBOR788 wer e
then renoved by evaporation and replaced with N, N -di nethyl fonnam de
(2m) and toluene (2nL) The 5 m xture was stirred at reflux for a further 1
hour. These solvents were renoved in vacuo and re Iac%? Mh chl orof orm
(2m) andvamsﬁxlm&d@t *C{@:ﬁrt_e)r"p“mrarfb;(ﬁ hewrswad thegsedinm BorobrdRdrl 8988 um

bor Oh%/df L0342k { : 6,48 )regémﬁl Wa%_ E‘tﬁgéﬂ %ttrggl‘ﬁttmﬁeﬂahﬂ@ forsd m%tglre}fi) at
room tenpérature’for our and quenc addi
The volmza)&& hazgs. \ﬂ?éheéeﬁfélﬁﬁ\ﬁéﬂt‘ﬁr%w\%ﬁ%mgﬁg ﬁ@ %ﬁagw&&f ‘Wg%r (gﬂlrl’t\yaaflggh
Eeg ween %&g@g‘ RIHvEA iA Q%Qum reidde %vas phrtitiohedibeyeenethybadetté (ﬂxlﬁt)rrﬁc)di um
y ro en car bon ani c G qver
magne |uﬁ% &mma?@ﬁaﬁgqﬂ%@ﬁg%B%@%ﬁF g?%ﬁmgﬂ) %ﬁn@g%%Gnsgﬁh%'r%% Pﬁﬂa:0|
was puri fT}gjvdl;ycﬂss WBﬂaaagaﬂ renimwedramdrg reogd prsssige and thehrpsultingeil amae and
met hanol s
Aagt ;ﬁﬂ)}m i, U Qe eﬁﬁl 654 BRACEATRAUC s Agich

col our | essé1 acetate a,n ano

af f or ded Ttheaffo@edtﬂxsﬁfee usseofthenbsm@tcrmwéraﬁ@&ﬁ uglesmeyl 59@%1 4Hr (co3op,
250'\/HZ) 8} fenigh 250me), Kled A, d§1)8- 5620 gﬂaﬂzsg)a df; 240 (1HH, my])7.342703- 6. 93
3H,

52018 16(2@14;41)%%?1( BTG, by A LB g 0505 BB o
was pr epa(mﬁdngyltsbq SR eh)01 4EXa3®(2L,20). 20 Exanple 9

Trans-4-| E‘z d| hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl net hyl ) -

am noj - c;M% %@Q&}{c)am d (6-nethoxy-[1, 5] napht hyridi n-4-yl)-am de
di oxal at efrm)tala(ﬂa balDwasiptepated by the mithed of Exampie k)

5- Ami no- 2-f | uor o- 4- hydr oxy- benzonitrile This was prepared from

2-fluoro-4-hydroxy-benzonitrile by nitration oncent ed nitrigc acid in
acet i16 acExample®)Tyansot-HGridsodyt- ﬁﬁ’d’%@'@ﬁ‘&??‘!ﬂ? f loxpriLy {)Vimﬁts‘éfb of-

pal : adi uné&ﬁfﬂ%ﬁﬂne&am)oxyllc acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide fumarate salt
7- Fl uor o-

0x0- 3, 4- di hydr o- 2H benzo [1:;}} oxazi ne- 6- cgrbo itrile 30 This was
prepared by the general nethod of u Chan,
Synthesis, 851 (1984). A mi xt uré’Nof m-tvi | 'éd(m
benzyl tri et hyl anmoni um cht 1.5g) and sodi I carbonate (2.22g) in
chl orof orm (20nl) at OC was tr |ate with chloroacetyl chloride (0.632n)

in chloroform (5n) and thenrx wfed at 5C for 1 hour and then heated at

55C for 5 hours. The Xt ure to dryness, treated with -47 WO
03/ 087098(@PEHF EPB?%@%BPMHOXW%@%C BTk ATV
A solution of 4-hydroxy-3-nitro-benzaldehyde (6.9g) and ethyl bromoacetate

20  (5.0mL) in dimethylformamide (250mL) was treated with anhydrous potassium carbonate
(10g) and the mixture was heated at 60°C for 18 hours and evaporated to dryness. The
residue was partitioned between water and diethyl ether, and the diethyl ether layer was
washed with 0.5M sodium hydroxide. It was then dried over anhydrous sodium sulfate
and evaporated to give an oil that was chromatographed on silica gel (ethyl

25  acetate/dichloromethane) to afford an oil (1.9g).

MS (+ve ion electrospray) m/z 253 (MH).
(b) 3-Oxo0-3,4-dihydro-2H-benzo[1 ,4]oxazine-6-carboxaldehyde

Ester (8a) (1.9g) in acetic acid (40mL) was treated with iron powder (4.2g) and
the mixture was stirred at 60°C for 0.75 hours, filtered and evaporated to dryness. It was

30  partitioned between aqueous sodium bicarbonate and ethyl acetate. The organic fraction
was chromatographed on silica gel (ethyl acetate) to give a white solid (0.88g).

MS (-ve ion electrospray) m/z 176 (M-H)
(c) Title compound
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vvatter, and [ltered to give a solid that warns.recrystallised-from
ethanol. t0 give a white solid (0.35g). A further (0.24g) was obtained

af ter chrwowBogmaphy of the nother liquors on silica gel pCehiPor/af7e8 m t hen
met hanol / di chl oromet hane). Ms (ve ion.electrospray) mz 191 (MH 5 (c)

7- Fl uor o- 3- oxo- 3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne- 6-carboxylic acid Nitrile
E9b) §0- 29) V%nih@@leg@@mﬂgro.(f(ﬁﬁrhub) and aldehydeh(pt)y ﬂﬁanmao(émql)m vva:j e][ ;
207L) caqnt ai nj hg.sodi.um roxi;de (. Q. 11 N Tk <013+ B8R WaS he & difie
with 2M dﬁ’?‘ﬁ?’ ’I’i’l‘éﬁ‘?rek% (gﬁg‘ﬁ&ngg‘get%a?lgg.@%@ )\ivaffgE 8‘?)@?@@%3 hgirllt%d‘gt?li%g%& in vacuo
to give fordtidues sathiddh moleciBgyievasy1ph The velvera VereBeAseHPES ¥y z 210 (M H)

(d) 7-Fluoro. %b%%i}%%ﬁ‘l@@éd%‘tﬁ AHRERZAE xR (ui)end tShichie (BALPTRAr ed

from aci SV%PQF) via reduction of the m xecﬁgca hé,drl deol n.a mnner

eraﬂnal (i%gumikmr@(amégeewttfﬁhgi fﬁ’éaafu@@ﬂrildmfé.?%f? E) 2 :?s .8?? S éflegél'f g‘i)é‘ﬁr ay)
z d met . The mixture was cooled to

7- Fl uor oga - g%)(lja?cgé&g‘licr%l/(g&f)?n?gmégzan m;_;]panoa(z inagaGC{ %E%%iﬂJrQ%X aThi s was

pr epar _edOf’G@miacpcbéwdwr?l%iyldf ; g’%p% glgt“faaﬁ O ‘h manganése di oxi de

accor i il iGoR apa: (o Buauhe qietcbedhy OIS OS100).) W ve

1. 00l )Vogﬁgesé%%gﬁ?}’a%ve%%)()a‘('@l%ﬁlgt@ ie-q%m%voalg%mv%\gfrbg ol \I}gl ii% chl or of or m

d bowgle (L

SOt e e ik

0C and sSHS BET0 ride Sb , 6.?5 F . Was added Th m'ext u?e S

stirred amdem@gwmeﬁb@?eaﬂlﬁp& mlg*fgasmm%éggg .Sglr?a gfhfgﬁma'ﬁ%oﬁ@? lﬁglgt%eedé\g’di tion

of water .20l mdhmo? Solvehigiradias. T provedmivthel desiredaonpoand as he r esi due

Sol ut | on celouslsth SN SYANSEaFEBacES] S0y RS RsBEH AL ATARE

combijged,ofgiid @dired eompagrSimy, $9¥).at e and then concentrated under vacuum

acetate. ARGRIBAOMB SR St 08 gﬁ%‘”“ﬁfﬁ%ﬁ%ﬁ%ﬁjﬁ e
20555 !

ent. This 50 i
desi red 38HsoNpbhi6 RHss)aA L&(Blrde:86 GH- 52:@37"%,-6é‘f§ﬁ’
9.51 (1H, 29 1Hgo ) 1H d), 8.22 (1H, d), 7.16 (1H, d),
6. 87 ElH,l'ggslﬁg%%g’a I’I—Imzd?)zaéﬂg}_g(ZH hsg é’x;ﬂ% %( 1, sg, 3.78 EZH, s)?
2. 60-2.4dﬂ(ezﬁ4|,marat?SalﬁWE%Pf?Pef@d?’Xt,eWﬁ 0f 'of Exinig 3%2H, m, 1.39-1.25 (2H,
m. Mg (APCI+) mlz 480 (M#). 35 The oxal ate salt was prepared by the

T ans. 4 (bRt bltd Ak pRELE iy bRl ot bubiihyD-

cycl ohex anaivmi-egslphiexanecaxboxglie ﬂ@dr(é%eméw&ﬁ“éﬁi‘@q}i‘ﬁ?‘]zé'ﬂ))a-'%iﬂled e
fumarate c?igﬁlate salt

F o
-0 /Nl\
=
X N

25  (a) 5-Amino-2-fluoro-4-hydroxy-benzonitrile
This was prepared from 2-fluoro-4-hydroxy-benzonitrile by nitration

(concentrated nitric acid in acetic acid at 40°C) followed by hydrogenation in ethanol
over 10% palladium/carbon.
) 7-Fluoro-3-ox0-3,4-dihydro-2H-benzo[ 1 ,4]oxazine-6-carbonitrile

30 This was prepared by the general methed of Xian Huang and Cheng-Chu Chan,
Synthesis, 851 (1984). A mixture of nitrile (92) (1g), benzyltriethylammonium chloride
(1.5g) and sodium bicarbonate (2.22g) in chloroform (20mi) at 0°C was treated with
chloroacetyl chloride (0.632mL) in chloroform (5mL) and then stirred at 5°C for 1 hour
and then heated at 55°C for 5 hours. The mixture was evaporated to dryness, treated with
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00 H HNs o F (a) 8-Fluoro-6-nmethoxy-quinolin-4-ol 5

2- Fl uor o- 4- net hoxy- phenyl am ne (3.80g, 26.7nmol) and net hyl propiolate
(2.37nl, WO28/M8m3§ i n nethanol (100m ) was stirred for 72PoommEPS2/ai708 oom
tenperature, then heated at 50C for 24 hours. It was evaporated and the
product purified by chromatography on silica gel (dichloromethane) to give
a solid (1.669), a portion of which was recrystallised from

di chl oromtta,rmiurfelt@%*" dve Trelidithehwas oogtallised fr %@%@59«%1%4 WBswt henn A

(5m) was 8@1&19@(’3%2 ek fReHGr '@@'Q@@ Wk oﬁtﬁhédl%ﬁé}&hf&ﬁﬁtbgﬂaﬁhﬁof idthethguatt er a

further reflux Ied and poured into

di et hyl epnéﬂlcaEﬁb(cbb&fpﬁaﬁ]éﬁwgthﬁ?ﬁdg?}gﬂow 15‘1“9 the title conpound
(0.509, 6444 ( (/@)oﬂeléotﬂesﬁfayjhmpw} (Mt#pnesul fonic acid

i et g anﬁzS%g» Aot gy e R U A ng%%gﬁgg% G 598 Pt di ne
(0.48ml) was tNiﬁﬂecDbd (0Pw wes tatdd wndef tafbxam bepxahiydrofigen {20m].) anchwaterie
m xture 5@;;0 (& 9ndb L& %&SH@M@%%&W% whé a&@menaﬁnﬁmm t h

sat ur at ed um chlori or at chr onat ogr
silica gehydr@dhlonb@mdmadhlm@pdu@t veasteollgetad gud dugd @aiaruo [pgige g)whi %)5 (+ve
ion el ect g@ %)ay) mz 326 (MH+#). (c)

8- Fl uor o- hoxy- qU|noI| e A solution of triflate (1C0b) (0.699)
in pyt®di MS (-VeRm elgREospray gpﬁa%ﬁ?mﬁ propyl am ne hydrochl oride (1.2g) and

the m xt Ug ﬁBﬁfoﬁd&H ydtdytiethyfletH-béndopLis oxazikd-omeeact i on ni xture was
evapor at e Ived i S5M afify :
basified with @eﬁﬁ?ﬁ?{ Eﬁ’%(}% e g‘ko&&% \ﬁf egﬂ‘g%%d&g%l?gg?{ggﬂ%ﬁ drfdé ina

di chl or omaidnaeeanakigeus moEvtﬂmdd 4do gine sobidd948)-wer e dried over sodium

sul fat e, hed on silica gel (2-5% nethanol in
di chl ororrei)trﬁg Qectfc{égraﬁg}{r{%ﬁ)?gg%ﬁp OA g 8%2’1 Ig\]/% g( i on

el ect ilﬁ)spl(@)y'))-FmOZO 1%0( enzo 1,4Joxazine- ‘boxald hy e

[ 4- (8- Fl uor o- 6-11R{ fexre Mea@&drmmoudlqaa)t(amgybyezmatloﬂmm thaeganbsendioxidei d

Zeﬂ ;angut élﬁ‘iorg‘@gdﬁ mé?r}gﬁe%\w %ﬂéf&méi?) t%%exaneca%%ox%)l ic acid (1.68g,

6. 943mmol M8 ide@di éleazﬂbmyzm/zﬂaémmyl )- -49 WD 03/087098 PCT/ EP02/ 05708
N, N, N; N -tﬁ%.ﬁggjg U?Q)&Hdom um hexaf | uor ophosphate (2.64g, 6.943mmol) were

conbi ned s as in N, N -di net hyl formam.d To. t hi m xture was
added20ri et hyl e 8/ le) (300mg, 1. OOmmol)yand aldehyde ?9es (?M‘r&g, POmmo were

dissolved in chloroform (5mL) and methanol (3mL). The solution was heated to reflux
for 4 hours with 3A molecular sieves (1g). After this period the mixture was cooled to
0°C and sodium borohydride (230mg, 6.05mmol) was added. The mixture was stirred at
room temperature for 10 hours and then quenched by the addition of water (2mL). The

95 volatiles were removed in vacuo and the residue was partitioned between chloroform
(2x100mL) and a saturated aqueous solution of sodium hydrogen carbonate (20mL). The
organic phases were combined, dried over magnesium sulfate and then concentrated
under vacuum. The resulting oil was purified by silica gel chromatography using an ethyl
acetate and methanol solvent gradient. This provided the free base of the desired

30 compound as a colourless oil (43mg, 9%).
8H (CDCl;, 250MHz), 9.51 (1H, bs), 8.68 (1H, d), 8.51 (1H, d), 8.22 (1H, d), 7.16 (1H,
d), 6.87 (1H, d), 6.70 (1H, d), 4.56 (2H, s), 4.10 3H, 5), 3. 78 (2H, s), 2.60-2.40 (2H, m),
2.16-2.05 (4H, m), 1.76-1.66 (2H, m), 1.39-1.25 (2H, m).
MS (APCI+) m/z 480 (MH+).

35  The oxalate salt was prepared by the method of Example 1.
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(1.93m, 13.87mmol) and the reaction vessel was heated to 60C for 10 hours.
After this period the solvent was renoved under vacuum and the residue
partiti orn®o obeswesn ethyl 5 acetate (2x200nlL) and brine (PORIEPO2/T4T88 Or gani c
phases were conbi ned and dried over nmagnesiumsulfate after which they
were concentrated in vacuo. The resulting oil was purified by colum

chronmat o | AR-Piaistha)co@mbpanol  sol vent
gr adi ent %@Wegpﬁ?gé gﬂ%?])dgzéll%gé%iylpgkﬂgﬂas an ﬁl)Whlt llaoI| §‘ . 670,

589 . Nsycmamcmbpmu@a@mjﬂum—%@ﬁ WrﬂHBO‘éﬂ/érydié%ﬂ% BB‘W S acid
(8-fluoro-6-net hoxy-qui nolin-4- yI) a de b (1.47g, 3.525mMmol)
was di ssol ved in dichl oronethang, dh‘ t oI ution was added
trifluoroacetic acid (10Om.) and t eresutlng stirred at room
temperature for 3 hours.~PheAolatl es were rem)ved under reduced pressure
and the residue was treated i h 4M hydrochloric acid in 1, 4-di oxan
(50m.). The resulting 15 solrg was filtered and then stirred over potassium
carbonate (1.95g, 14.1mmol) iA a mxture of chloroformand 15% net hanol

(2x 100mgy thﬁ,ﬁJg%éﬂoW@ﬁbhﬁw@d and the filtrate concentrated under
559 INB 2&8&#%?@3@1%1?' ERIESIEEHE 3 8. 2B JRlho At froBipopiofhid 150

4- Ami no- qgat7ahexa6fnel) homygthanolad DAYV stivied f@- Ht WX JLIGEMHEMPALAULG] ) - ani de
(10e) “%ﬁg?%eﬁ?eéa% SR, 0L 350hYBekobtdd ardd mepiRbLEVhTaTRY de (5NL). To

this sol pot assi um car bonat e
me!t hanesdﬁmawg@phﬂoms@ﬁaﬂﬁﬂﬁéfh‘gpf thapento g ‘b nﬁ(é @Igiﬁtﬂﬂy{lg%gfer (5b)

(215n, QVI%&#WEQQ sH1Bsddepsthididiordmetisapdvsien was stirred at room
t enper at ur e

our s. The. reactjon was [ r at e m and
the A@si dthe yspwraiehesier (BOOFLEVITH Wéll:eé‘i“af‘gg § "’éédrﬁ?d 8"%’%” ngesu‘?zon)
The or ganefuig TRswtherhe Aqesiil et aftct afuither Zﬁ/rarnulmgim esflunths mikre wag he

as subj el ecpepth FCE b ThF PRETRLV EEmERL RGN et 1o o

was subj Q0 on’si using a nethanol and
di chl or orﬁiirﬂilmmadgﬁédg,eﬂ%) Thi s af forded 30 the free base of the desired

conpound afg@%}oeﬁahalésuifaﬁmm 80bro- S bh{ITRGIRInAGOME psteB. 81 ( 1H

n a%gg (L " Rytidaseiston (isg) dnd dispfpfeifingnade Modehith cHffomdendde (1
2. 68 ( 1H, (zmm) 211d4§6(1ﬂtﬂhné‘f'lo A1) Rvab t@5te4hpwips with S, my(hque (08 mh an$- 1. 25
2 0 A i 5o R 15 g e
Trans-4-[ irﬁmBnﬂtﬂwhibﬂd@@md{ avanpratedy bnd erpmgiogrAphyd SRSHSP 8
Klyg ohexapgaar A n6) AGietbrd §yRRSNAEHA QIE9Y! i n-4-y1) -ani de funarate salt O
20 MS (+ve ion electrospray) m/z 326 (MH+).
() 8-Fluoro-6-methoxy-quinolin-4-ylamine
A solution of triflate (10b) (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, dissolved in 0.05M HCl, washed with dichloromethane,
75  basified with sodium hydroxide solution and re-extracted with dichloromethane. The
combined organic phases were dried over sodium sulfate, 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").
30 (d) [4—(8—Fluoro-6-methoxy—quinolin—4—ylcarbamoyl)-cyclohexyl]—carbamic acid rert-

butyl ester
Amine (10¢) (1.333g, 6.943mmol), 4-trans-teri-butoxycarbonylamino-

cyclohexanecarboxylic acid (1.68g, 6.943mmol) and O-(7-azabenzotriazol-1-yl)-
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HN.,,,H/O/ I \' N (a) 4-Am no-6-nethoxyquinoline 5 Curtius rearrangenent
of 6-net hoxyqui nol i ne-4-carboxylic acid (Exanple 51 a of W99/37635) (4g,
20nmol ) wwohs@spbenyl phosphoryl azide (4.3n, 20mmol ) andPCTrEPe2/bsIENM ne
(3.5m) in tert-butanol (25nl) at 85C gave, after chromatography (silica
gel, ethyl acetate-dichloronethane) the N-tert-butoxycarbamate (2.479).

Tr eat ment Ay v aGHERS, ORIRE Rboifverditioshhate (2654s18.943 Bidod)weretyombined
DA oA E e RS Ml B ek SR Gad e eAThPARO! e
(0.74g). Th#s Na e

4- hydr oxygﬁ%;fﬁLﬂlpa(_m@l a}nﬁ&h@;ﬁacfic}srl oafsgelaﬁdSMamdttm6@%&}1H@rhwr33>ﬁrf®drltbi!si de,
Lo e e &eggfvg&uevgsorean%%;d ugdﬁ@uuntfznd %%%&@%ﬁf%%gﬁm ne

[ 4- (6- Vet heptyte {Ri200MiLs) -aad Pprina (Fmby The oyganistiheyés) wergchmbiredapiddiriadraveb ut y |
ester 15_Am ne . @l 24 : o

A-trans-t 8}3@1}%‘31@1(&%%1@23 aﬁér incﬂ thgy vg%%{@éﬂwntrated in vacuo. The resulting oil was

carbonyl am no- | ohexanecar b.OXf/| ic acid (6.02q,
24. 77nmol purifierl by ¢dlumpabeemaogiaphy po siligp gel uying adighlorrnethans 3 Betianeim
hexaf | uor Qﬁbfi?trg%&i@m.( Db bréhid&fthé GERID confolnd @8 SEUvhiRSsold (L 67EY58%).

N, N - di rret%g/ or mam de gl . To this mxture was added triethyl am ne
(6.89m., .G‘ﬁ%ﬁ))mféﬂ& Ftleaction vessel was heated to 60C for 10 hours.

Af t er 10 hi ge)20ARERé-05clblexanedarsoxylivasidr(8inest6unethoxy-qeinalindrd)-aiide esi due

titi d bet o ; : .
e Y
wer e concéis satton was eddedariflbroaceiidcid 691 m) landyiee Teprlting pgtugsyst

chr omat 00; 4Ye 08k Shld £2 346 ThEGofifls G OFATDYCH aRBeraBeh B phaRRL a0l vent

gradi ent. This provi > si.red npound as, g. whi s 9.50g, 96%.
25 VB ( APtheapsigne wagregigspith AHhydrog %-aegﬁepﬁw’éama@f%ﬁlj :T?IE g%%‘?‘b“gg
((]I 6- m??klog xomlgv!a@ h}t&e&aﬁ?%h@@tﬁﬁgg%ﬂpotééhidnb%a}rbdl&t@gl&@ 18.18mol) n was

i ssolved i.n dic ro ane. {, .
trifluor og%’i“ir%ogﬁlﬁ 0?%5}7?3‘?5% I‘E‘%@W%g% ltoltOH{gLs)m?% %ﬁl{e&&%@?tee al th Som
t enper at urfidrite cofcentrated undérevacoiattd peyidwthe desired\cothperod ps areaifvdtiteotidsur e
and 30 th%6?§%%e/)vxfas treated with 4M hydrochloric acid in 1, 4-di oxan
(100mL) . i re@sulting solid was isolated by filtration and stirred over
pot assi umMS(ABRENenZA8dBHID1. 75mml ) in a mixture of chloroformand 15%
met hapgl ngﬁggggﬁmunﬁwe slurry was filtered and the filtrate concentrated

O ALyl TR R Ml BB A 07,
conmpound Anbd)€1¢6m¢,0). 5472001, waB.ds6Tlved i) Nnhsdidietindformdmide (SmL). To this

NN -di mts«%tifogrwr%%rgdggd potassium carbonate (130mg, 0.939mmotl) methanesulfonic acid 2,3-

dihydro-benzo[1,4]dioxin-6-ylmethyl ester (5b) (215mg, 0.881mmol). The resulting

25  suspension was stirred at room temperature for 10 hours. The reaction was concentrated
under vacuum and the residue partitioned between ethyl acetate (2x100mL) and brine
(20mL). The organic phases were combined and dried over magnesium sulfate. The
volatiles were again removed under reduced pressure and the resulting oil was subjected
to purification on silica gel using a methanol and dichloromethane gradient. This afforded

30  the free base of the desired compound as a colourless oil (130mg, 48%).
§H (CDCls, 250MHz), 8.81 (1H, bs), 8.67 (1H, d), 8.16 (1H, d), 7.12 (1H, m), 7.08 (1H,
dd), 7.01 (1H, m), 6.88 (1H, m), 6.80 (1H, m), 4.21 (4H, m), 3.96 (3H, s), 3.77 (2H, m),
2.68 (1H, m), 2.46 (1H, m), 2.12-1.95 (4H, m), 1.58-1.53 (2H, m), 1.32-1.25 (2H, m).
MS (APCI+) m/z 466 (MH).

35  The fumarate salt was prepared by the method of Example 2.
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(1Om). To this solution was added potassi um carbonate (276ng, 2. O0Omol) 5
nmet hanesul foni ¢ acid 2, 3-di hydr o- benzo[ 1, 4] di oxi n-6-yl net hyl ester (5b)
(488ng, WwOOMEMWPY. The resulting suspension was stirred RCTHEPONVS708
tenperature for 10 hours and then at 60C for 2 hours. The reaction was
concentrated under vacuum and the residue partitioned between ethyl

acetate (2x100n) and an_aquequs. sal ution qf saturated . sodiu hydr ogen
car bonat eEggmile - Transeh-§2 ‘Pl?y‘ﬁ%’gge%&e‘ﬂa%' T “%ﬁwlg?%%fﬁ]éver 10
magnesi UmgddKexhRecalbexyliv) id (Gmetksy-qaablindeylpaedde fubpnratedalted pressure
and the resulting oil was subject t urification _on silica gel using a
nmet hanol and di chl or onet hane gradi A o€ he free base of the

desired conpound as a col ourl es$oi l rrg,H 48% . ISH (CDC13, 250MHz), 8.68
(1H, d), 8.32 (1H, d), 8. , 8.00 (IH dy, P 39 (1H, 15 dd), 7.12
(IH, d), 6.84-6.76 (3H, m, | (4H, s), 3.93 (3H, s), 3.71 (2H s), 2.58
(1H, m, 2.44 (1H m, 2.20° NC4H, m, 1.75-1.55 (2H, n), 1.25-1.10
(2H, m. M (APC +é mz 448, ( ). The fumarate salt was prepared by the
Tt hod. of (BAaNBHS-6 Mo BANIHES 12

Tr ans- #- [ ( Benz givd r&drt dvigashenrzaf 6-metHongginojneatrcabpx yliy adid Exeamde 41 Dok y | i ¢
id (6- - qui nol i n- 4- yl) -.ani i . J
1ot 7 ORGSR et e el S iRb B3R, (4. fal, BodldanP, 0
N - di net hyidtioylarmime . 5m(I3rih Yert-Potanol (25mb) a 85 on sewes adecBdyopstogephy tsiieg bonat e
(169nmg, 0 glg%ggll ch&ge-g%hﬁ?({ﬁ?%hﬁéé%&Afat‘é;'t-dzuﬂﬁ@'é%&mgteﬁhmigﬁqiré‘&ﬂ:ﬁﬂen@wi&hm3t hyl
t)'g ( ng, 0.69muol). T

ester (2b I e resulting .suspension was stijred.at room
t enper at upguepns hydyoeidore ?Cltffﬁéfqﬂé‘échﬂt?ﬁ’edéé’ bagifrtion s axdra ‘i‘ﬂi’e\"lt{} &&Y& m and

the re§i dygrRakhd thenegnidegumemeomdg)acet ate (2x1 0OmL) and brine (20ni).
The organjc. phases re conbi ned a drj ed. over nesil Lfate. The
vol at i IgesTﬁié‘Pch&QH’il nﬁ%ﬁ&?ﬁ% Rfﬁ%?yggla]u%ﬁﬁdr%gg érﬁgtgog%%ﬁ'ﬁiz%rb sul ting oil
was 30 subhleghsibntwitipphodphoatsioaycldorids, lto give dlad 4-ghlonepuanotinehiptloved by

di chl or onet han i i the free base of the desired
corrpound@S%@%%ﬁ%‘%@é?’%ﬁ%%%@% . SH ygcocgs,_zso rﬁ 8. 71 (1H,
d), 8.16 (WH4-(EMetBoxprqyinplindyylcabamoyhrqyclhexyyl-gart %i?lmm({/fgz uytylesteroo (1,
dd), ;5 00 (1H Addine i}%(&@ﬁ, 281)7711%118% {-Bhhs-Byi-bRoRfcatidnylaino2. 44 (1H, ),

pCT/ Epos) oBiotxansartivali arid P2 s oD and CuBiaprir e Tl o e s

was prepanes By -tdtenistyloodnafim Exeafilosophosibeten(dl4d g124.77mmol) were combined
Trans-4-[ (2- Oco- 2, 3 A Beliy ikl 600083 Do fiks AbllicAtisdfied bt f1indrre
(6.89mL, 49.54mmol) and the reaction vessel was heated to 60°C for 10 hours. After this
20 period the solvent was removed under vacuum and the residue partitioned between ethyl
acetate (2x200mL) and brine (50mL). The organic phases were combined and dried over
magnesium sulfate after which they were concentrated in vacuo. The resulting oil was
purified by column chromatography on silica gel using a dichloromethane and methanol
solvent gradient. This provided the desired compound as a white solid (9.50g, 96%).
25  MS (APCIH) m/z 400 (MH+).
(¢) 4-Amino-cyclohexanecarboxylic acid (6-methoxy-quinolin-4-yl)-amide
Amide (11b) (13.0g, 32.58mmol) was dissolved in dichloromethane (200mL). To
this solution was added trifluoroacetic acid (50mL) and the resulting mixture stirred at
room temperature for 3 hours. The volatiles were removed under reduced pressure and
30  the residue was treated with 4M hydrochloric acid in 1,4-dioxan (100mL). The resulting
solid was isolated by filtration and stirred over potassium carbonate (12.66g, 91.75mmol)
in a mixture of chloroform and 15% methanol (2x 150mL). The slurry was filtered and
the filtrate concentrated under vacuum to provide the desired compound as an off white

solid (6.00g, 62%).
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5 am no] - cycl ohexanecar boxylic acid

(6-met hoxy-[ 1, 5] napht hyridin-4-yl)-am de oxalate salt OH NO HNHT ON
Ns \ | WON3psioH- Met hoxycar bonyl met hyl sul f anyl - 5- ni t r o- RCEEPOTITTORCI d

met hyl ester A solution of 6-chloro-5-nitro-nicotinic acid nmethyl ester
(1.09) [prepared as 10 described by AAH Berrie et al. J. Chem Soc. 2590

-2594 (1951 in dichl oronethane (l1OrL) containing triethylamne (0.76nL)
was treat W@W@é@@@%‘@tlc acid nmethyl ester (0.44n) and the
sol ution 1Ak bohpsufe roomterrper ature for 1 hour and evaporated to

d di b, b I dd d d .m xt

ext T act ed wi t h AR L bheo Bl T SiTrEel) Pan A SE Y St afayieg

(e\l\//'e_lﬁ;)r at e@thﬂLO(iToalfﬁg@gIﬂluanS&@lsIaddc(dl &gs)smnw&xbdnme (2561, Edi0naaphay) rﬂlz 287
0 | OX I C

i o bt hipetsrapon g i el ATyl d dnlh R AR TSR RRBLY

treat ed thGﬁ)mmmi]n Thewdsdtifd m;pensmmwamlrmdm o {garpasatore 19mur$emied at

60C for 't 6040 R AR il rb 2418l wak U6 denlrhdef R d vl ARAL RERMe

treated WI sodi um bi car bonat uti on an extracted wth wa

chl or of or mﬂﬂmnecb@etﬂpe@athybmm @xd 09l and FLAqUSPRS SOA%OIW%S&&%@@@O@I&HQ. ve
621 g(n tg g gﬂ% %I(Qarﬁ&‘;b)tl e 2&%111 Y+TBe b %}ds@ﬁd@é@bﬁhbﬁi{ea aaaalnea/uvér (% "

0- | ro | azZl | C_acCl e
ot er 1§ 1 ampepdng e Ty %ﬁ%@%@ LR T AR sty and g
t et rahydr eésmtﬁng diywidebieetddad pofifiExtimmdresilichegel usingfafroetiamolsotli d (2. 5g). MS

[ t

(7 \Iflsdlr 8>r<]y ros&mg%//% g{ e%lﬁ%gj?ﬁ%‘? hr‘?|(jfa£:)ze|br8115620foﬂrrllg d?ﬁredccé)r oxyfll c acid
(13c) (2. ¢81g>)1rlm3)11r(§amgeé|8%ﬁ)t h isobutylchloroformate and 30 sodium
bor ohydri %P{ @Dél?,ezs'ﬂiﬁmibds%fs (Eroap lses2((4h) 5,8, @fgmr sm | (L, G 730) 1ERf t er
ooy LAl LSt ol L9 SRR LA PR Gsn, A ek O SE R, 0P @)

2- /O(O 2, 3 ﬁyql DH}IH) rmo-d@[limﬂ-h;]){h 1L75L](1t5|5:§amme ﬂzﬁarmm dte)gyde -53I WD
03 087098 égg 7 aiccthoi (13d3 1.22 g -,vas oxidise ;xitl~ ,x
aflgranes ﬁé“ﬁ'f‘@%é%ﬂhod of nmpl e (4c) to afford a SO|Id (0.7

g). M5 (- \The |fumamteexaﬂtr\0$mreg@redrbz tlrgpgaetpm p§ Example 2.

20 Example 12 Trans-4-[(Benzo[1,2,5]thiadiazol-5-ylmethyl)-amino]-
cyclohexanecarboxylic acid (6-methoxy-quinolin-4-y)-amide fumarate salt

..... N /N\
HN H S
\N/
/OC@
P
N

Amine (11c) (138mg, 0.45mmol) was dissolved in N, N'-dimethylformamide
(3mL). To this solution was added potassium carbonate (169mg, 0.69mmol)

25  methanesulfonic acid benzo[1,2,5]thiadiazol-5-ylmethyl ester (2b) (169mg, 0.69mmol).
The resulting suspension was stirred at room temperature for 10 hours. The reaction was
concentrated under vacuum and the residue partitioned between ethyl acetate (2x100mL)
and brine (20mL). The organic phases were combined and dried over magnesium sulfate.
The volatiles were again removed under reduced pressure and the resulting oil was

30  subjected to purification on silica gel using a methanol and dichloromethane gradient.
This afforded the free base of the desired compound as a colourless oil (67mg, 33%).

§H (CDCls, 250MHz), 8.71 (1H, d), 8.16 (1H, d), 8.04 (1H, d), 7.95 (2H, m), 7.67-7.60
(2H, m), 7.22 (1H, dd), 7.00 (1H, d), 4.05 (2H, s), 3.98 (3H, ), 2.65 (1H, m), 2.44 (1H,
m), 2.17 (4H, m), 1.75-1.71 (2H, m), 1.33-1.25 (ZH, m).
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(f) Title conmpound 5 This was prepared fromamne (le) (200ng) and

car boxal dehyde (13e) (129ng) by the nethod of Exanple (4d) to provide the
free basewofo3nsmgiesi red conpound as a colourless solid @C3sPYY/0576H
(CDC13/ CD30D 250MHz), 8.65 (1H, d), 8.52 (1H, d), 8.22 (1H, d), 8.10 (1H,
d, 7.28 (1H d, 7.21 (1H, d), 4.15 (3H, s), 3.90 (2H, s), 3.60 (2H, s),
2. 74 (1H, MIB.,(+% D2 elddtospihy) mE4B QUHERH, m), 1.70 (2H m 1.40 (2H n). M

(+ve ion alt was prepared by the
met hod of eé}?gﬁ’r‘ﬂﬁﬁ‘? %‘)x‘é{?ﬁo?fgp"fﬁdw;fr‘ﬁsm &fgé’?@%i}%; di hydro-1 H pyri do[ 2, 3- b]
[1,4]thiazin-7-ylmethyl)- 15 am no] - cycl ohexanecar boxylic acid

{6 met NoXyp O Sﬁl?hk"l‘r‘&nﬁ'&gﬂfﬁ%‘iz,@@ﬁ&&s fx("i zlglrﬂ(ﬂh 3N?j|9 411!E sz-’/'?ﬁ eh ( 3e)

I/ This wa car
(129nmg¥ wnmnhcymh@@neea@am acid4frymethopy-bh Pbﬁwrwl@e‘i-masa@l@p t he
desired cqypposhigs a colourless solid (43ng). 20 8H (CDC13/ CD3CD 250MHz) ,

8.55 (1H,d), 8.07 (1H, d), 8.02 (14, d 790(1H dy, 7.43 (1H, d), 7.38
(1H, dd), 7.30 (1H, d), 3.97 (3H, (2H, s), 2.60 (2H,

m, 2.10 (4H, m, 1.70 (2H, rr) #N"30 ( ve on electrospray) mz
478(M+). The oxal ate salto ared by the of Exanple 1 25
Exanpl e 15 Trans-4-[(3, 4 Di ydr - 2H benzo[ 1, 4] oxa2| n 6-yl met hyl ) -am no] -

cycl ohexanecar boxylic aC| d ( y [1 5] napht hyridi n-4-yl)-am de oxal ate
salt OHN NHNH Di .hydro- 2H-b

enzol 1, 4] dﬁh@Mﬁt@owcythﬁwm@rwﬁw-émﬂﬁ?wn&ﬁ?ﬁBF el methyl 8¥fyde (8b) (1.45g)
in dry tetrahyds gbutian ofmm;b M&o—ﬂlécﬁmﬁce@bl&wﬁeﬁl}&lei;tbﬁ (sowg;t[pnpamﬁalsl t hi um

glCEIJ_;nEglgg;nGE dy IeQ%y'&I—P.IB é/ et aeit.lii eéhegnzﬁ”t)zs% 255'43 (195§ﬂ 11\4\(310%%0r9m681

(10mL) containing triethylamine (0.76mL) was treated with mercapto-acetic acid methyl
ester (0.44mL) and the solution was stirred at room temperature for 1 hour and
evaporated to dryness. Sodium bicarbonate solution was added and the mixture was
extracted with dichloromethane, dried (anhydrous sodium sulfate) and evaporated to

15  afford a solid (1.0g).
MS (+ve ion electrospray) m/z 287 (MH+).
(b) 2-Ox0-2,3-dihydro-1H-pyrido[2,3-b][1,4]thiazine-7-carboxylic acid methy] ester

The ester (13a) (1.0 g) in acetic acid (50mL) was treated with iron powder (10g)

and the mixture was stirred and heated at 60°C for 1 hour, cooled and filtered. The filtrate

20  was evaporated, treated with sodium bicarbonate solution and extracted with warm
chloroform. It was dried (anhydrous sodium sulfate) and evaporated to give a white solid
(0.85g).
MS (+ve ion electrospray) m/z 225 (MH+).
(c) 2-Oxo0-2,3-dihydro-1H-pyrido[2,3-b][1,4]thiazine-7-carboxylic acid

25 The ester (13b) (2.8g) was hydrolysed with aqueous sodium hydroxide in
tetrahydrofuran by the method of Example (4a) to afford a solid (2.5g).
MS (-ve ion electrospray) m/z 209 (M-H).
(d) 7-Hydroxymethyl-1H-pyrido[2,3-b][1,4]thiazin-2-one

The carboxylic acid (13¢) (2.48g) was reacted with isobutylchloroformate and

30 sodium borohydride by the method of Example (4b) to afford a solid (1.3g), after
recrystallisation from chloroform-methanol (9:1).
MS (+ve ion electrospray) m/z 197 (MH+).
() 2-Ox0-2,3~dihydro-1H-pyrido[2,3-b][1,4]thiazine-7-carboxaldehyde
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m xture was heated under reflux for 18 hours. It was cooled and a solution
of saturated sodium carbonate was added cautiously. Chloroformwas added
and anhydwows/oswmgs um sul fate and the mi xture was stirredPCOEPR2/OOM and
filtered. The fitrate was evaporated to afford a white solid (0.70g). 5 M
(-ve ion electrospray) mz 164(MH). (b)

3, 4- Di hydr o- 2H- benzo ll 4] oxazi ne- 6- car boxal dehyde and

4H benzo[ 1, 4] oXag iieeh@-(12dr(h GRa1) gamyaeimdssith FiapRansee figg! %%’&h‘épe(ﬂl%?f

(0. 229) |Exgh}glgl@gqg§ff@ﬁpgsc(ﬁmjgyvas stirred wth nmanganese di oxi de
(0.69) for our It was f @{iﬁ ed, evaporated and 10 chromat ographed
on sili cal\@%ﬁ-vel@rl&é%tr@sw%m% i‘n to give a mxture of two aI dehydes
as an oi | (ff 98ompdeni+ve ion el ectrospray) mz 162 and 164 (MH#+) (c)

Titl e conpound.This was ared fr re of
clar boxsgtl ggh;deghl Ifgas(pfgﬁ? Cf%ﬁ%mlge?@?@r%’?@oa&@cﬁ I(bég;ﬁglll (?erkig'%)rﬁ%‘%?n)é%lrjoduct
in tetrahpytiefmethod 6 Brdnpled4d) trprdradothe feedats olihs d@&l@étc@mnmnﬁ agadi um

cyanoborop(;/l dﬁg (g g@)ggj%r 18 hours. The m xture was evaporated, treated
with water and exira [

t h chl or of or m met hanol (a%:l , dried SOdI um
sul fate), 5H\(§P§dﬁ@&d®%%ﬁﬁéh’§tﬁ§9@5pﬁb§ i1 - &2y @é*ﬁ 5 Gibrdh 72Ben
th | t3.60 {e:) 101007 8) f
ol oﬁpf’esglmg ol fg;‘%j@%@m@“ s 250k B85 Cin ). 8 50
(1H, B9, 82944Hm), 1430 (2 ¢ 6.75 (2H, m, 6.60 (1H, dd), 4.25
(1H, n'), Mgﬁvéﬁnélsctﬁc)spra?y)%ZGZﬂW) 3.40 (4H m, 3.00 (111, m, 2.65
445, %E%O’ﬁa&%e&l Pgreé)a]feﬁdb\%a}hmnetﬂ%%({% ‘ﬂlel et hod ot Dramn

448( M—I+) repare e nmethod of Exanple 1
Exanpl e 16 Trans-4-[(Thi azol o[ 5, 4- b] pyri di n- 6-yl net hyl ) -am no] -
cycl ohex iﬁ?ﬁﬁk&oi%i‘i‘&nsa@{& éﬁoiiei-tiﬂf&ﬂrﬁ-l}ﬁbﬁﬁﬁb[mm [@j4aAazih)7-Pm Ry al at e

sal t

5- Ani kﬁ) eamqiwclphexwma’?‘a%'m% Wemstb@émﬂsw?%“am gids exalatgsall, A

m xture of sodium sul fide nonahydrot 17 Sf uo (0.29g) was heated
in boiling water (20nl) until tfy O wa hQrmg neous and added to a
solution of 6- chloro-5-njtro-ni otlnlc aci d Lster (see Exanple 13a)
(3.10g) in nmethanol (50n’|i§’. ¢ Wy xture was boiled for 15 m nutes and

cool ed. The resulting disul $ collected -55 WD 03/087098

PCT/ EPO2/ 05708 N
This was prepared from amine (11c) (200mg) and carboxaldehyde (13¢) (129mg)

by the method of Example (4d) to provide the free base of the desired compound as a
colourless solid (43mg).

20 8H (CDCl:/CD;OD 250MHz), 8.55 (1H,d), 8.07 (1H, d), 8.02 (1H, d), 7.90 (1H, d), 7.43
(1H, d), 7.38 (1H, dd), 7.30 (1H, d), 3.97 (3H, s), 3.90 (2H, s), 3.55 (2H, s), 2.60 (2H, m),
2.10 (4H, m), 1.70 (2H, m) 1.30 (2H, m).
MS (+ve ion electrospray) m/z 478(MH).
The oxalate salt was prepared by the method of Example 1

25
Example 15 Trans-4-[(3,4-Dihydro-2H-benzo[1,4]oxazin-6-ylmethyl)-amino]-
cyclohexanecarboxylic acid (6-methoxy-[1 5]naphthyr1dm-4-yl)—am1de oxalate salt

Raiase

(a) (3,4-Dihydro-2H-benzo[1,4]oxazin-6-yl)-methanol
30 A solution of carboxaldehyde (8b) (1.45g) in dry tetrahydrofuran (100mL) was
treated with a 1M solution of lithium aluminium hydride in diethyl ether (24mL) and the
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.C .,:tl..., +t Hve yellowa. |li . (2 4647). "The sal .d_(5-g).~. ~
acetic. acid at-3d iv=a~i3.:u-irv aii vv cZcer ~C6a 7 .. 2. } ~"u. >

ud. sd ~-awoas/gmednl) and 4M HC in dioxan (50nlL) was tre®@CEEPH2/0310%i nC
dust (12g) and the m xture was stirred at roomtenperature for 30 m nutes,
filtered and evaporated to dryness. Sodium acetate and sodiumsulfate were

added andmmﬁ tﬁéaﬁcd%aeﬁéhﬁﬁ%rq@ Hedutd) Immd@lddmxﬂrmmmnaofckamrated

chr omat ogr ap nS| ica el uti hchlor rmth n;. et h

chl or of orﬁiﬁd%nsff‘ Pondie oy et subpiy (Sh1ipformies s g BFOR SRS v -
185( M) {ubthteldnidae bk dredwhyd gtnfsdo[bﬂiahsmceardu‘dxqred d‘hacﬁtnhtmh yvapesited torhe
amne (16 0.7 ted in formc acid (30nm) under reflux for 30 10
m nut es a%goé\/é @%ﬁa%a(pgg gnd chr omat ographed on silica gel (chloroform
to gi ve aI\/ISs(waudn(eﬂhcﬁﬁ@ray)\lﬁ/z(HﬁﬂéM-Ha el ectrospray) mz 195(M+#) (c)

Thi azol of %;Zrﬂ%l d 6 Qy) in
dry tetra‘% g’r g‘q‘) H‘W ?Fl'slﬁ %BQH@B ry d? ?ﬁ?g*ﬁhé e? Ee?ﬂ%nrﬁégl q)ggglﬁgdﬁtgo

- 45C, vvascalrbmi@b}’d#t h a 1M solution of lithiumalumnium hydride in

di et hyl ether Alsoﬁxﬁi&a)oﬁﬁeialk&ﬁﬂmsangz ﬁdlw@dred;eumde(mnem wixs §tirtedl 8
hours. It  was cool ed xﬁ&i & ﬂf‘s sql u gﬁ 3{] e[ai]tgurat %?? odj um car bonat e
was addedVihmanggagsy dioxpic: Eulss Was ARG CEBRHRT &l fat e were
added; @ndcHrb@atbordphiee owaﬂloargler ehiding frath chiforofornt, ésgiand rhixturepétivo The fitrate
was evapor te%ilto aff white solid (95ng). 20 M5 (+ve ion el ectrospray)
mz 167( YOgs a5t %? 516£yr| di ne 6 car boxal dehyde The al cohol (16c¢)

(65nD) mMS’ﬂan@mclﬁctwmy))nm eind F&MHOh manganese” di oxi de (200rg) for
5 hours, V\“ tg ;rl11 gévaporated and chrorrat ographed on si lica gel,
ch

elutin or oret hane t hen chl ive a I|d 5 . 25 M5
(+ve i gn el ecth@pYWePﬁfid fremy appag (163@% gr?aé‘dg ‘%‘E?UEYH O\ﬁé@ g‘? ared
E)r( om lpgn ? ntghyl theg%ekt]mf ﬂE{ah@X@QM?h'yﬂepﬁoﬂﬁd)m(t&mm&dﬁman(mmn hod of
anpl e ro e fre se .0

cal or | esgncirarss%a g 38 e BBl b 63y e‘i@'@“%??%@éh%g (i
s), 8.70 (Ré&kmivdire @ags&vmtatecmreatsd 8éth(watpr and)extrgeted “(lmhlqtpfonn-lpet el d),
4.12 (3H, 1.70
(2H E’r) 1(9}%}5)( éﬂ‘;@ ga%@%lfaté ﬁakéd s{ﬁ}i ch?orﬂ@toér n?hed’@rb %11"\)1/'4:4% l(érlﬂbkoof?%? e
salt was meemb@wlqm@omh@a@) t@ﬁf%%é‘?r%‘ﬁéﬂ blpgouta s aps A
PCT/ ER®2/ Q@@@Sn%)_arrpl el Tans d f(81ly rny-1- -

5H (CDCls/CD;0D 250MHz), 8.65 (1H,d), 8.50 (1H, d), 8.18 (1H, d), 7.22 (1H, d), 6.75

(2H, m), 6.60 (1H, dd), 4.25 (1H, m), 4.15 (3H, 5), 3.92 (2H, s), 3.40 (4H, m), 3.00 (1H,

m), 2.65 (1H, m), 2.25 (4H, m), 1.70 (4H, m).

MS (+ve ion electrospray) m/z 448(MH+).

25  The oxalate salt was prepared by the method of Example 1

Example 16 Trans-4-[(Thiazolo [5,4-b]-pyridin-6-ylmethyl)-amino]-
cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide oxalate salt

(0]
N

i N =
AU RE e
\N s
”ffﬁ
~

X N

30 (8 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-
chloro-5-nitro-nicotinic acid methyl ester (see Example 132) (3.10g) in methanol (56mL).
The mixture was boiled for 15 minutes and cooled. The resulting disulfide was collected
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T 1 P T A e =~ .- X~

_-nxn~2"rl| ~hvdl r 0- ?s~-~zu~~l ~nl i n~ ~_yl .. methy4~_ am noj

-cycl ohexwopasastoxyl i ¢ aci d (6-met hoxy-[ 1, 5] napht hyri di n- 2cyIEPoza§7oke

di hydrochloride salt 0 HNHHN NOOH 5 (a)

Et hyl 2- net hoxynet hoxy- 6- net hyl benzoi ¢ acid A sol ution of ethyl

2- hydr oxy- 6- met hyl benzoi c acjd (4,56g, 25 3 n . ..

di i sopr opyhikwhsHegmitewates togive 2 pgllarnsphid ?%A%&mﬁg%%ﬁ%cﬂﬁ&ﬁ% trshe 26%on) was
c 33' gd : n “m]ﬂgga%a v CIGh AR QRRS 6HL) Wad fedtedivivarzidc3iBB8(12g) bt themidtirewas
added sloWmy a

: the mxture was .allowed stand at 0 C rmng slowy
to room t &peined ptdoonipRporsire rr@d?’él\{‘\%sf %&Trﬁé F‘“‘%SY%FPS?‘FG%FO ‘ot omet hyl
met hyl et kgdinfnlacRtamd Ind\asliad detfatamard klediand theemisars Waf dxtratted oidth warm
tenperature overnight. The ni xtur H@gpl i it L acid,
wat er gndcﬁf’f‘ﬁ%r,m 81?(?81&“’ go%?f%g_rogtsﬁatgtgﬁgpl\}e thgg%%*ﬁoég%%gtﬁ\%h%?%%,
100% .  MBhlprofern tnaffdrdct yadlopr sofid (A32)-225 (MH+) . (b)

8- Met hoxy -1- - i f gmger 3-carboxylic acid ethyl ester 15
n-Butyl i ﬁélﬂﬁféﬁ&g%?l %gpﬁ@zﬁ%g,g@ GO?rL 25.5 mol ) was added to a solution
of dii sofr)othiazellad-blpysdine-6-ombaxylicagidmethyl ester

N, N, N'h, l(;l' - ]E et r@ﬁ(@%{gﬁﬂ{f(%ﬁ} g);?@i%ﬂayg&@tedﬁﬁllg&ﬁiﬁ_ aci253(|ﬁnh)mh_ der irefludkr fior 30

t et rahydr of ur an at’” - ter n_ a.sol ut e . er
(17a, 18, 1oynutevand wagppya Fﬁtﬁ‘f g %F?‘EEVH?B?%Q % Sl&li%ﬁ%d"%g’é&gﬁ’a}e% %?%%wi se,
keepi ng t Retid (M&Ig)al tenperature <-60 T. The deep red solution was stirred
at -78 C 0 .40Mm n Iet alate (3.101m, 22.8 mmmol) in
tetrahydrM%F%ﬁleﬁgﬁyo%ﬁggﬁa@&elggw 5 mn. The mxture was stirred at
-78 C for (6. Bhidwolo[§,4-blperidin-eal-stheneh 10% citric acid. After warming to
room t enmperat urgg 1@1‘:‘0&89&%& (\1}6696(2@@{@@@9 tettlydddeiras (ESIE) andnigelisthsl

tracted with et tate, Th ' i c. ph hed with

br | ne 15 et Himlol spPaiers Enrarirg) Joy DR saluioR S S Gty

af:et at e/ Ihgaﬁaeeﬂq) ' digtﬁ%rgalhér (tltﬁsfxﬁIL)tdnd thoomi md;vl {sthe@teg, und2eeflui/Bor h8/kotrent
ectrospra 0SS O . :

6. Net hoxy T aRsa 213 2 aHg s SPLifh BP S Eldkpatin? Blebbiinte wof haded caytionsly,

ester Thoitlsorimaherandknbyd@ugsaivm sglfatawisrg added and dhemixipgaras diaredx wit h

anmoni um adGpitd HaatiPlte #398MpbraAt @ to2Afdn@ e hiteSolid s
evapor at eg‘&g{n%&ﬁe relgiirg(tljgf Wft%(g%%o%dri n gt hyl acet gtelag%ﬂrag)taer. The

aqueoud pM§é+Vm@n@kQC¢T§éﬁréﬁ)n‘éﬁ | acetate and conbi ned organics were
washed wi tf) Y@heslo] TU-b neb-6apokaltiedde Chr omat ogr aphy on silica gel

0
(50-100% et’hyl _acetate ave, q 86 A8
i sochronene. The§ ?‘%"@rl @S?f tlgﬁh%)gga}:d{ﬁ&&nfqrﬁﬂg&’n%%%%er% ‘gcet atg i3 ) in
-97 dioxide (200mg) for 5 hours, filtered and evaporated and chromatographed on silica gél,
eluting with dichloromethane then chloroform, to give a solid (65mg).
25 MS (+ve ion electrospray) m/z 165(MH+)

(e) Title compound
This was prepared from amine (1e) (181mg) and carboxaldehyde (16d) (90mg) by

the method of Example (4d) to provide the free base of the desired compound as a
colourless solid (89mg).

30 &H (CDCl; 250MHz), 9.50 (1H, br.s) 9.15 (1H, s), 8.70 (2H, m), 8.55 (1H, d), 8.38 (1H,
d), 8.25 (14, d), 7.16 (1H, d), 4.12 (3H, s), 4.10 (2H, 5), 2.70 (1H, m), 2.48 (1H, m), 2.20
(4H, m), 1.70 (2H, m) 1.40 (2H, m).
MS (+ve ion electrospray) m/z 449(MI+).
The oxalate salt was prepared by the method of Example 1

35
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WO 03/ 087098 PCT/ EP02/ 05708 refluxing ethanol (50 ni) .f_or_48

boura, t beu worked up as before, The..crude material was conbined with

t he initiwbodopuwee product for chromatography on silica geCT(EPOR85708

met hanol / di chl oronet hane). Eluted nmaterial was re-chromatographed (50-100%
et hyl acetate/ hexane) to gi ve the title conmpound (0.87g, 42% . 5 M5 (+tve
ion el ect rosprayi) ni z 278 f

8- Hydr oxy Ezampls biy paenddl "zﬂyﬂé‘%ﬁu BEPL2-dihydro-ispauinglin-3ylmethyd-c59, 2. 38
mol ) andaﬁmﬂidkwcmfeﬁﬁw&hm@x)(lﬁ atfD(6-MethoXyL S naptithy Fidai-ad )-amidd | uxi ng

tert-butangl (3 Mhi | e met hanol (0.6nL) was added over 1 hour. Heating
was conti Hﬁ'é’(‘} ‘ghz’?&/(ﬁ] ’L'}?s then the cooled mxture was partitioned 10

bet ween et hyl acetate and water. h aqueous phase was re-extracted with
ethyl acetate and the conbined oggar ere washed with brine, dried and
evaporated to give the title ﬁorrp un 51 0 . M5 (+ve ion

el ectrospray) nmz 236 (M—Hf)

8- Met hoxynet hoxy- 1, 2-di hydr o-l_- gxo- ilsoqui noI| pkal dehyde 15 The

al cohol (17d, 0.518, 2.17 nol) wasttlrred with gnese (1'V) oxide
(3.12g) in 1:1 dichloromet hane/tetrahydrofuran P40y at room tenperature

for 5 hou f vaporated to give the al dehyde
(0. 329 § @/@Eﬂ;@% g*&fég‘?“‘ﬁth‘é*?iéﬁiﬂé% g’%yf‘ﬁ@ G835 (M (

4- [(8 Met hoxy mét jon afilay] @lwda%y@mmélb%fmom%(‘w%& é%ét3ﬁylnyl)é\wno] 20
cycl ohexapgept hilamasd g3(2@nm9ﬁ6hﬁ?ﬁbi)[1ﬁd5} &amtdwéthdmm@nﬂb WwakodrRdihe

o denyte (L0l Eurmistondes by Bl TR0 36 mpeela s o RBE S BAPEHBE hanol

(I'mL) f or mixtuleowsassalloAfddetd stamdlat 6JC, wahhingslomila cetooxy tenipepaei AéeX 36 06g, 5

10l ) S A0 A0 o 9 AN HOF w3y B A0 FAGUACIRES AIAES ol Qfund

days I’ an oroneg ane we aqueous
basi fi ed wis lefsaidpemtenptreivae everpight Mihe agixbue Wa§ thengvashebwi Dﬁ(aﬁérlc

Conbi ned Qélaapatelsamr@neﬂfaﬁg&qna\w oNREL 1@l=,rﬂhe@1ﬂer¢en$\saﬂ@ d100%).
Chr omat ogr aphy qn 5| i ca g %\)(Zz thanol/ di chl or onet gave t he

title coMpolfivgipmelpstyespr “ion el ectrospray) n1 z 518 (MH). 30
(g) Tit : e(%@%Fmdyﬁém_ dsf@uhox%LmHhWhrmmmdr(bbiﬂtq addd w@gest% 3 mol ) vvas
arti i ssQ in rochl ori n |

gnd s % r )r/ed at n?%@?@?@%ﬂa%?%ﬁm?aﬁ S 31%@ leé’(u%rssg %&l ‘% g qldc??\” ag%lﬁ[‘ﬁ%g; £ gave
the titl edismppapybaning.(3.64mlo 8%, mbl)(cCHGLIE, N 'mmmethnlzthw&nemmmrm s),
11 92 (1Hy fokin , ) 1H,

5. (5 0 étj?mla)% % gg%ch? rh&l)y egafgl%ggg &l A@Emﬁ) at6 87983315‘ Aber jlg;;ug)aggﬁttf%% df d)
4 24 (3H, the ester (K2 51302m2. 331@@1) mfyy teiyahy; ﬂ@bra(lﬂ-ﬁm Waéa drepwisp, 2. 15
(2H, m, fedphhg fidhhtefal tenfferature <-60 °C. The deep red solution was stirred at 78 °C for

20  40min, then diethyl oxalate (3.10mL, 22.8 mmol) in tetrahydrofuran (18mL) was added

over 5 min. The mixture was stirred at —78 °C for 6.5 hours, then treated with 10% citric

acid. After warming to room temperature the phases were separated and the aqueous

phase was extracted with ethyl acetate. The combined organic phases were washed with

brine, dried and evaporated. Chromatography on silica gel (20-40% ethyl acetate/ hexane)
25  gave the title compound (2.05g, 32%).

MS (+ve ion electrospray) m/z 235 (loss of methoxymethyl from MH+).

(c) 8-Methoxymethoxy-1,2-dihydro-1-oxo-isoquinoline-3-carboxylic acid ethyl ester

The isochromene (17b, 2.04g, 7.34 mmol) was heated under reflux with

ammonium acetate (4.99g) in ethanol (200mL) for 24 hours. Solvent was evaporated and
30 the residue was dissolved in ethyl acetate and water. The aqueous phase was extracted

with ethyl acetate and combined organics were washed with water, dried and evaporated.

Chromatography on silica gel (50-100% ethyl acetate/hexane) gave impure product and

recovered isochromene. The latter was treated again with ammonium acetate (1.3g) in
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WO 03/ 087098 PCT/ EPO2/ 05708 Ms (+vaioxt. electrospray) mz: 474 (VH),
Exanpl e 18

Tr ans- 4- [WD,03/08i0b8/dr o- [ 1, 4] di oxi no[ 2, 3- b] pyri di n- 6-yl met hplCxrAent/exsps
cycl ohexanecar boxylic acid (6-nmethox y-[1,5]naphthyridin-4-yl)-am de
oxalate salt 0 .1~ MNNO HNVH/ONO 5 N(a)

o o SR B AV BB RS B Sk e

(1M 30nmidamindst witheéhdrantodl ifapwepnbduch ﬁnrzmmﬂla)to graphy awleitida deldpvii%6e and t hen

the sol ut re was

extract edfngw%h%}gg%ﬁ% %(ejzuﬁﬁgwatéj 2%?126 80 @3%‘383%? (J%Q% aésﬁ;1 t hen

back ext ractatuheanp) teqievis tilsciomponydioiizl 42 %o ut| on (1M 50nL). The

or ganisL pmsﬁve‘f@ﬁelgﬁfcﬁﬂr Y&l/z g\qﬁm){m sul fate and the vol atiles renoved
0

in vacuo to afford 5| red duct 1(_5. 26g) which was used w t hout

further pd RriydPxyA: M@B”(YRF‘@P ispqvinolipepne 15 (b)
6- Met hyl - 2, 3- dnlie/sht@r {11 @@Bg(ml%%ﬁoﬁah&iﬂwmﬂﬂm&ﬂld@fdh 0.144,896 nfrRe1$29,

23. 37mol s di ss e in | f and ol ed to OC
To this Eltgﬁ % EFW‘H ?E%ﬂ%) ll‘imf n°1 @860% d(f:g }ed
copper (OhcﬁﬁgHeﬂn@m:mﬁo)mamﬂ oo phenssl, Itl)enxhé achdedl niQvigg wadfartilomal ). The

resultg G S UL YR COEALE R TAR% s AN S A0 LB R B AL YRR 20

ure t hyl
acetate mithocpmbingd @rmc@rwe(rg siashed wWitle bong slpied amﬁ gsoraied 0 guedieidte and
dried ovelompmgn §|5q4%19;11% yate then the volatiles renoved in vacuo. The
resi due was, subj ecte urifi on on silica gel using a
di chl or on%sﬁéﬂél% e“r‘fﬁ?ﬁ%ﬁﬁ”@?%‘éﬁ@iﬁ‘t This afforded the desired product
as a broww) swsﬂaakﬁhaﬁoﬁpllmdlw&amgox umaﬁnévscéﬂa@hw):hydez 152 (M#). (c¢)

(180) 1 100, Sk (b S 207 fuah Faeiieedd B siEiiehe YD el oo o

to OC. Taintlhl dlchbirmmetbnan@mahmieﬂume@é)ndhlammtmmm fac d Gouxs3BBery,

1. 26mmmol ) Il gltltéaqg J fhe F1dR 03l @) t enperature. The
30 vol at il?lgggr\fﬁdg fglgér%%%/e ? Ce eresgﬁez( an§ th}ég residue purified
on sil i caM§etve iQBielRgtraspIAYInG and net hanol gradient. This provided

the desir vt yaetidxyVot® 1 2adihgtirb4 018994 1m &5, 1{-ARE off ) nz 168
( M_H),’ZO (d f‘ﬂéiifrlléec iilzld acu(ii (g' %a {hoxg/][ﬁ]]n:ﬁfgn%{nzﬁd) jt%/% di n 6-yl met hyl
ester
The aldehyde (17¢, 0.23g, 0.99 mol) and amine (1e, 0.30g, 1 mmol) were heated
with 3A molecular sieves under reflux in dry chloroform (8mL) and methanol (1mL) for
7 hours. After cooling, sodium triacetoxyborohydride (1.06g, 5 mmol) was added and the
mixture was stirred at room temperature for 3 days. Water and dichloromethane were
25 added, the aqueous phase was basified with sodium carbonate and extracted with
dichloromethane. Combined organics were washed with water, dried and evaporated.
Chromatography on silica gel (2-10% methanol/ dichloromethane) gave the title
compound (0.157g, 30%).
MS (+ve ion electrospray) m/z 518 (MH+).
30 (g) Title compound
The methoxymethyl compound (17£, 0.157g, 0.3 mmol) was partially dissolved in
5M hydrochloric acid (10mL) and 1,4-dioxane (10mL) and stirred at room temperature
for 3.5 hours. Evaporation to dryness gave the title compound (0.16g, 98%).
8H (CDCls, 250MHz), 12.88 (1H, br s), 11.92 (11, s), 10.30 (1H, s), 9.69 (1H, br s), 8.91
35 1H, d), 8.68 (1H, d), 8.50 (1H, d), 7.59 (2H, m), 7.09 (1H, d), 6.92 (1H, s), 6.86 (1H, d),
4.24 (3H,s), 4.16 (2H, m), 3.19 (1H, m), 2.29 (1H, m), 2.26 (2H, m), 2.15 (2H, m), 1.59
(4H, m).
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WO 03/ 087098 PCT/ EPO2/ 05708 N__- xide_ (lgcl _(146ng._ 0_874mmol) was.

di ssol ved in acetic-anhydride (5m Q- The solution was heated to reflux for
10 hours wabtoanswbs ch tine the volatiles were renoved. ThipeTafPhDOzIe’] t he
desired product which was used without further purification. (e)

(2, 3-Dihydro-[ 1,4]dioxino[2, 3-b] pyridin-6-yl)-methanol 5 Ester (18d)

(182ny, 0¥ di ss xture of tetrahydrofuran and water
(1:1, 4n gﬁ‘c’ﬁ’(‘%}eeg%a" S N A (70ng; - 1. 74nmol ). The -
resulting solution was stirred at roomterrperaturefor 12 hours after

which ting, I #"&Iﬁ!t uct
obt ai ned I'n |§%f1; §3ﬁ gaygi}u oﬁimﬁedyﬁﬁg,rp%gﬁ I ca ?”2% 8F(f)

2, 3-Di hycnysloﬂlsxmmabb@xybpzcsl @}mym%lyn&ﬁn@ahmwwé -Amidhexalategsalt
(145ng, 0.87mml ) was di ssol ved inydi gfitgro hape (&nlL) and treated with
manganese di oxi de (151ny, 1. 74nnml"éé%h®l%y was stirred at
roomtenperature and after 5 hourjs a f her ba nganese di oxi de

(151mg, 1.74mol) was aad lurry was stirred’for a further 10 hours
and the volatiles renmoved in vacuo. The

residge was purified on SI|IC g to afford the desired product (95ng,
669 . I\/IS conpound Thi s vvas prepar ed from
am ne (| e)ﬁ%ggd%én864 r%&géreﬁ})%gfdehyde 20 (18f)

0.576mol) by % £98) 2¢ SrpRRly | Wes ﬂﬁ@olff%énrﬁals@qmouﬁhe

gezls r?ilH%m n@kg&m%ﬁ di’bbﬁli@ EMSQJOML ( 22026B0cBBA6]. ( é,&ﬂn(mﬁnnﬁﬁH DiHE) D 1
(1H, d), aélﬁqu( % ﬂ%&sﬂ’(@zﬁ‘ﬁ “%“ was %%a" %H’ 1§§’%i 1§h(° Tﬁ‘? §g(2H
S), 2076 mixtke W&,exﬁaté’tEd fvitH, chiljrcfoMQxZOOiﬂJ)(ﬂid ther):ombm@‘doﬂgaﬁilc Iﬂtﬂsbs then 25
M5 (+ b
e e A BRI Sl (W U AL R

[ 2, 3-c] pywasd dnewoybmmbslumrﬁ%}ﬂ a@cﬂ:éhq) Nelati c@mmgdm ageg do afford the

(6- met hoxysdrdg éﬂoa ts%g) %&hﬂvva\él&se@wﬁﬂ@utomﬁhaﬁﬂmbaon 00 3 H-0--- HN~

| s (a pyridi ne-2-carboxylic acid ethyl ester
4,5-Di hy%%@)})@ﬂ %YQ(MQWJOXW ic acid (844ng, 5.45m nol) was dissol ved
[

n etshang) 6{Me)-2,3Gibpdos 1 Ajdooiabl203-bipyeidid was bubbl ed through the
mxture for 5 \yihol (18a) (6.52g, 23.37mmol) was dissolved in N,N-dimethylformamide
(30mL) and cooled to 0°C. To this was added sodium hydride (60%w/w, 1.12g,
28.04mmol), powdered copper (0.62g, 9.82mmol) and copper(Il)sulfate (1.87g,
11.69mmol). The resulting slurry was heated to 100°C for 18 hours and then the solvent
20 removed under reduced pressure. The residue was partitioned between ethyl acetate
| (2x100mL) and water (25mL). The organic phases were combined and dried over
magnesium sulfate then the volatiles removed in vacuo. The residue was subjected to
purification on silica gel using a dichloromethane and methanol gradient. This afforded
the desired product as a brown crystalline solid (480mg, 14%).
25 MS (APCI+) m/z 152 (MH+).
(c) 6-Methyl-2,3-dihydro-[1,4]dioxino[2,3-b]pyridine-N-oxide
Pyridyldioxin (18b) (190mg, 1.26mmol) was dissolved in dichloromethane
(10mL) and cooled to 0°C. To this solution was added meta-chloroperbenzoic acid
(388mg, 1.26mmol) and stirring was continued for 5 hours at room temperature. The
30 volatiles were removed under reduced pressure and the residue purified on silica gel
using a dichloromethane and methanol gradient. This provided the desired compound as a
white solid (146mg, 69%).
MS (APCI+) m/z 168 (MH).
(d) Acetic acid 2,3-dihydro-[1,4]dioxino[2,3-b]pyridin-6-ylmethyl ester
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mnutes whilst it was cooled in an ice bath. The solution was then heated
to reflux for 2 -60 WO 03/087098 PCT/ EP02/ 05708 hours. This procedure was
r epeat ed wofoansgtoes two tinmes and then the m xuure heated fPom/EP42/03708irs. The
vol atiles were renoved in vacuo and water added (5nlL). This was al so
removed under reduced pressure. The hydrochloride salt of the desired

product vas i agUGRLA ks MR YASTbIRH ol LRRR R (SHIGPEhE™ S
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pot assi um car onate was added. The m xture was slurried

by stirr{®d2.3rRpvdre 1a1111§1101<1120[d43d?]ﬁ intpapr-meshanoly | 5. 90nmol ) was added.
The regaction wRgy mg%@sﬁﬂ o, L8 7hiM0 Qvasmssbmasnafrﬁlﬁfuravbftétrahydfsfdraeaﬁ@l vent
r

O ot SRS o) e B éﬁlﬁn@oda R OO b ke’ SO e RS ABTIAnE

gr adi ent solitibs wek aviide cht trbem despérathre dorpilihcuraafier vhiakntims dhé dolvEBdwys

oyt i =0 nePR BERpIE M hy SEREHR MR MM
in tet ratﬁgaﬂmmpunﬁnat(dncm_) and cooled to -30C. A solution of lithium

| | d d i Th | uti
i i ?yﬂﬂ‘%%%%]dﬁ%%ggq“g@ AT o oG hgurﬁrgf ter which time the
reacti on was dveehaddlSay( 14mga@ 7@?&9 WS digselved shfiichloreraethiang, Gymt) F‘g wer e

removed iRadaGiith ﬁﬁﬂ &ﬂb@e Uﬁﬁmwgsmafgt l1t7l4ﬁﬂ1%1) bpﬁe/\@emuﬁg isniny was stirred at

acet at e/ chl orof orm x200 %{ a sa a t| on of s Q%dro en
car bonat EO0TR AGHPFIAtEFR Atigh gh g%ﬁ%é"s mﬁ%esar 18’81 v

nagnesi umzlgirhel) evasTettEleds ®he ahirrywevss lsan'ed/efdr arfdftherr Hd howd qmdeémnrfdte;mdi t he
r esi rifi i I | .

o vont aupbEPTR s SBuARS MARD A vl "ML BE WL BINAGPBE STl

oi | (98rr@qaff®f121)the wlr(eﬂlmpdqct ASma 66 PNH) . (d)

2, 3-Di hydlg Cﬂ qh;%xy c] pyridi ne-7-car bal dehyde Al cohol (19c) (98ny,
0. 587r m)l ) di ssol In d| chl oronet hane (1 Onl) and nmanganese di oxi de

(152ny, 18 @ﬁ]ﬁﬁp?lpﬁki% added The slurry was stirred at room 30 tenperature
for 3 hours arhi§ Wasipapated dronbamate (Qé) (260pgNe 8 641linoX) uid chibRalgehytder 6nmol )

Femmata’ 6y (Frr ki Bmhh S5 et b RIT RTRGTE} Wi B Caee
pressure dbsirqzﬂramhptandheacdbsrlpECBopd(ﬂ&ng,\BﬁfV@)h was used without further,
puri fi catshoepM 4 ARFE), 9eZ(1168), BT, dpB deQiHTidh, 24 @Ry 18 BilE, d),
7.14 (1H, d), 6.91 (1H, d), 4.45 (2H, m), 427 (2H, m), 4.13 (3H, s), 3.99 (2H, s), 2.76
(1H, m), 2.45 (1H, m), 2.20-2.15 (4H, m), 1.74-1.51 (4H, m).
25  MS (+ve ion electrospray) m/z 450 (MH+).
The oxalate salt was prepared by the method of Example 1.

Example 19 Trans-4-[(2,3-Dihydro-[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)-amino}-
cyclohexanecarboxylic acid (6-met110xy-[1 ,Slnaphthyridin-4-yl)-amide oxalate salt

/O /N I SN (o]
. g
30 N

(a) 4,5-Dihydroxy-pyridine-2-carboxylic acid ethyl ester
4,5-Dihydroxy-pyridine-2-carboxylic acid (844mg, 5.45mmol) was dissolved in

ethanol (20mL). Gaseous hydrochloric acid was bubbled through the mixture for 5

minutes whilst it was cooled in an ice bath. The solution was then heated to reflux for 2
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WO 03/ 087098 PCT/ EP02/ 05708 This was prepared fromam ne (le) (176ng,
0.587mmol ) and al dehyde (190 (65ngy, 0.392mmvl) by the nmethod of Exanple
(4d) to pwowddgrophe free base of the desired conmpound asPaTEMDETDESS
solid (120ng, 68% . 8H (CDCl13, 250MHz), 9.47 (1H, s), 8.69 (1H, d), 8.53
(1H, d), 8.25 (1H, d), 8.08 (1H, s), 5 7.16 (1H, d), 6.87 (1H, s),

4., 40-4. 30, (4H, 4,13 (3H, 4.04. (2H 2.7 H, 2.4 1 ,
2.30-2. oehé'if%;nﬁ% ?mf?%‘g?&‘?%f@f%)&ﬁd %#‘?—”m%?é“’&*\‘s)ﬁési Bi té?‘ié?ﬁ%@a\%%ﬁﬁ& igky "
(M) . Thbhowsallh¢ eoddiles wase prrepadent bycubhandretaberdaddbd Efaily)) &his whe danpl e
20 Trans- 4 -0 _ | 0% i i di. N-7ay) et hyl ) - ami. no] -
cycl onoxal Eioye el te ey eSS ROhaaciBbReE o, el SR kol Aohs

oxal at e sEroducey inthin weyendnsedyitbosr forthenpyprifightien.2, 3- di ol Thi s conmpound was

nmade azconm pd@) ke 184 re of Dallacker, F, Fechter, P, 15 Mies, V
Journal Z N%gl;or s_gh, 979, 34b, 1729-1736 from 2-fural dehyde. M5 ( APCI +)
m z 190/ 167 23vHilydre-bl.4idigxineig.clpyrdng drearpaxvaicdickhathdestes- b | pyri di ne

Diol (20a) (13E506(198](4BmenQIosmtes) el S ind 3 Hish Ay MBI gL EndFXarTpl ¢
(0]

VB (hpct SRS cleBngS | pol SRRRSN i ded OE Tultfurd waS huficdsy iling ? - 2
di oxi no[ 2rapiddy pyd i Aidibromacdrdne 9.5 i mLasO0mmil)vae sdde. Biordactor| ®AOheHed
| urried § t i th t f
car boid ol BE 2 hns GAET ARG ERCRIAR S BE G Do et bISA:
(0. 50mL, Bhawaidup was subjeetad thedverichraneriograpion sili¢egehmsing eand 1, 3 25

bi s(di phegizhiBRsARATROIRIAEBNE] G965, THs BRAATE! the WEGread ' e was
heated to Ogg undziegO an at nosphere of ggr bon rm%oxi ge g@?oﬁchﬁsoﬂ)fé he
vol at i | esSH8&S4 &% kmoved under reduced pressure and the residue

partiti onef$ @GRCIep/220y (MEE9t ate (2x100nmL) and water (20nL). The organic

phases. we Lo} _ ed over . i um sul fate. The sol vent was
onceelzjgai @?Fééﬁo%\/%iég“e’?ﬁv %lg)%ingﬁldg)fﬁgy?@%ﬁzr@%ﬁ% jected to purification on
silica gel enpPuydyldioxin @Ohy(28dmet hB6mard) Waxdiselewl iudettahydrofaiaail 0mIhi s
provi ded f e I} o) : : i . , % PCl +)
mz 238 (M—|+)0.@Fe§c}§) ?(Z)ﬁ%-%gﬁl%ll?%? [Plllﬁl%tﬁ:égiﬁggﬁhgq]ﬁ%p@%%ﬂn- -’y%'?i}'% anol
-62 WO 03Vasatsisd dpryispohessintion wasiallpwed b Vama do Hogksmpstrting over 2

t et r aby drigdurs afedt vhi€itine the feas@biva®GuetBed 63 kRAIHR0A G WHer 250} Ui Of
it hlj’(l)m a\'folfertntllgé \lzjvfsr}ehr\ér%rolvg in Qacgtg tarrl ’H}/e rresc,}allljé g'c{]rti‘gig'r%d b?’e't\ggen ethyl
acetate/chloroform (2x200mL) and a saturated solution of sodium hydrogen carbonate

(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
methanol and dichloromethane solvent gradient. This provided the desired compound as a
25  colourless oil (98mg, 43%).
MS (APCI+) m/z 168 (MH).
(d) 2,3-Dihydro-{1,4]dioxino[2,3-c]pyridine-7-carbaldehyde
Alcohol (19¢) (98mg, 0.587mmol) was dissolved in dichloromethane (10mL) and
manganese dioxide (152mg, 1.76mmol) was added. The slurry was stirred at room
30  temperature for 3 hours and then another batch of manganese dioxide (152mg, 1.76mmol)
added. After 10 hours further stirring at room temperature the oxidant was removed by
filtration through Celite and the solvent removed under reduced pressure to provide the
desired product which was used without further purification.
MS (APCI+) n/z 166 (MH+).
35 (e) Title compound
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3.68mmmol ) was added dropw se. The reaction was stirred at OC for 1 hour and
then quenched by the addition of water (2nmL). The volatiles were renoved
i n vacuo wWoMd3nemIH residue partitioned between ethyl acet Ce/EP8x12®B1) and
wat er (20m.). The organic phases were conbi ned and concentrated to provide
t he desired conmpound whi ch was used wi t hout further purification (320nyg).

VB (APCI +) nf 2,16 1 -h

] pyl(’l di nJer) 7- c; “{‘fgl@ﬁ% gfjéﬁ;l‘ﬁ Mﬁ%ﬁ%&%@%@gﬁ%aﬂ%‘el(ﬁ% an

al dehyde @6mgs 63AZmhml) trethe notlestloEExansde (4d) tEpavidesthé ﬁ@d)oaserfﬁ the pr ovi ded
ERA?H?ESI ( %r%x??(}ﬁﬂﬂ&gldaa% aabc?%%%%éoqm%ﬁlg(&grgg frog:/()am ne 1oy +)25r271 2 166
0. 836mm1§ 4§68 CH, 38 ) 26E(LH, (Sl%%(lfg BB Ao, By tZﬁélHeé}aéd)%lPEﬁhnpl e
g gldl) dt5?1875 @&'(ﬁ@ ®. g‘m g@w@ﬁ ﬁdmz depised 3(1{)@041041 é @) Qoﬁwem qg@Sl
(1H d), ggél ) 2¢30- 2% f@{(fh}hl L. 5)714130111% 1H, d) 7 15 (1H a) 4 50 (2H,

m, 4.27 M8 +v€)one4€c1ﬁ)sf>ﬁ1|yf)nﬁj45(3(m+()2H s), 2.73 20 (1H m, 2.48 (1H,
m, 2.20- 1.55:1.40 (2H, n). MS (+ve ion

eI ectrosp g5 ai#%éﬂg%aiWﬁre&?ﬁgh%’i?ﬁfhé?méﬁ§éﬁw }ﬁaHsAfpr epared by the method of

Exanp Iel Exanpl e 21

IL?P %ﬁ#ﬁ%}%ﬁéﬁﬁrf 1G3PRhRBE AL PR A bih Mo P ppingt- | o

HO - - N H ¢yclohexandcayboxgdic a(cay (6-methox y-[1 5]naphthyr1dm-4—yl)—am1de oxalate salt

2- (4-tent - But oxycar bonyl am no-cycl -3- thoag qui nol i n-4-yl)-3-0x0
- propionic acid nmethyl ester e\ rrﬁ
(4- Tent - But oxycar bonyl am no- cycl opexyl cetl C hyl ester (1.00g, 30

3.69mvol ) was di ssol ved rofuran (2om_) an8 cooled to -78C. To
the solution |ithium hexa t\hyl di gsi l azide in tetrahydrofuran (1M 11.0nl,
11.0nrnol ) was added dropw S¥" e reaction mxture was stirred for 20

m nut es ?)SYB%&“%&%%‘#I?&@ -d{gt hoxy- qui nol i ne-4-carboxylic acid nethyl

ester (1. was added as_a solution_in tetrahydrofuran (1QOm).
The mi xture mghléPP@ﬁﬂﬂnq Wanads eerordingia bapercstvreot Hadackss, Kidy e@b?%é‘m%

PCT/ BRO2/00€8)8/ Jditrhdl R Wdt@fordéh, 979, 34b TIE20r EBG! fr@h 2Wataldghgdehed by the
addi tion ofs wal G0 57 do/158 Gum).
(b) 7-Bromo-2,3-dihydro-[1,4]dioxino[2,3-b ]pyridine
Diol (20a) (13.50g, 71.43mmol) was treated in a similar manner to Example (19b)
to obtain the desired compound as a brown oily solid (1.14g, 7%).
20 MS (APCI+) m/z 216/218 (MH+).
(c) 2,3-Dihydro-[1,4]dioxino[2,3-b]pyridine-7-carboxylic acid butyl ester
Bromide (20b) was slurried in butanol at room temperature and degassed with a

stream of carbon monoxide gas for 10 minutes. 1,8-diazabicyclo[5.4.0]undec-7-ene
(0.50mL, 3.38mmol), palladium dichloride (30mg, 0.169mmol) and 1,3-

25  bis(diphenylphosphino)propane (139mg, 0.338mmol) was added. The mixture was heated
to 100°C under an atmosphere of carbon monoxide for 12 hours. The volatiles were then
removed under reduced pressure and the residue partitioned between ethyl acetate
(2x100mL) and water (20mL). The organic phases were combined and dried over
magnesium sulfate. The solvent was once again removed in vacuo and the residue

30 subjected to purification on silica gel employing an ethyl acetate and hexane solvent
gradient. This provided the desired product as a colourless oil (0.436g, 54%).

MS (APCI+) m/z 238 (MH+).
(d) (2,3-Dihydro-[1,4]dioxino[2,3-b]pyridin-7-yl)-methanol
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sol vent renoved in vacuo and the residue partitioned between ethyl acetate
(2x100m) and water (20nmL). The pH of the aqueous phase was adjusted to 10
t o obt ai rwOla/08T98i mum degree of extracted material into Poe/EPIYEITIE
phases. The organi c phases were 5 conbi ned, dried over magnesium sul fate
and the vol atiles renmoved under suction. The resulting residue was

pur 11 ed by COLUI AL OTH AN BRI A0Sl 4eltphid Aty BhlWs o 5':}&59 and

hexane sol vent” oun as a col ou ess oil
(190ny, ﬂlﬁ%andl\zﬁ SoRRIn+P{ dittruds Fugikiim hydride)in tetrahydrofuran aM, 3

2- (4- Am g%ggggg(%lgg@zgya{d)ds& ﬁ‘%‘?ﬁﬁ‘% hﬂa@/r&\ejﬁapwa@ s‘élrﬁéh)atetﬂtaﬂﬁnﬁ hbﬁﬂéﬁ@ hhéﬁ' de

Ket one ( was _di ssolved 1 n an aque us sol utlgnh(ig
or 5

hydr ochl gnénched by ﬂ(16 mditioront yater k2mi oy The welailies Wess FImeE dﬁd’éF"%Pﬁ
hour s; anggidfa ﬁlﬁ&léﬂoi)&{)v'eé@%tﬁfw ra@eﬁaféﬂ‘@iﬂdOﬂnﬂL V.m@U\@ateﬂ' li2 GmpYy. oVhel @dgdniie
?m; ed( gr a;geléJ %Erg Scoglbmeyi gn%ccon%%t%at to pr(gvﬁe qgg des1red corﬁﬁbcﬁ%cﬂ)vh% :>9 9

{4- [2b(GuMﬁﬂmmmlpuﬁﬂéatwr%azemgp et h%I] cycl ohexyl } - calr bami c gm d e
tert-but ochloride (21 2.77g, 8.28mo was di ssol ve
in dichl ﬁ%@ﬁgﬂéﬁzgwﬁt riethyl am( ne %3(46n1_g 24. 84mol g was then
added. Die)t23-DibyidryH 1 dijdiaxibof?st-b Ip@dline78etpal&hydymol ) was added to the

sol ujhon and e FERE! (A Wkl HREHR iR A aliO0Mc! RERALA W/ @ bofiuRour s.

The gani ¢ phase was r at ol utlcg Sf n(g ?

hydr ogen uset reple 2t9d)) ThivpeoGerhiedesis go%gungrqsgdc VAt eSﬁﬁ’a S 0%
sul fate %P the vol atiles renoved in vacuo. The residue was purified on
silica gel Using.a , di chhﬁ% nmet hane and net hanol sol vent gradient. This
pr ovi dedM%éAﬂggT)r@/& 150d0t)-as a 25 colourless oil. M8 (APCI+) mz 399

(M) . (@d Hitde E@mplyaidoxy- 2- (6- met hoxy- qui nol i n-4-yl)-ethyl]- cycI ohexyl}

- ' t- b t

i ssdtved | n 120 BrPopbE: (R Rt Bl mach s R nd sk 208

this, socqizﬂmg;c@r&@mnpla@y(tnezm@xod@f@ﬁmlg(%@ riavide thenfgee § éﬁ%og&w ti ng

slurry sty gdﬁqp%oqﬁp&]gd %cglomﬁggssso’ijé €9540¢ akdyes were renmoved under reduced
e

pressure an e residue partitio @%Wﬁe@%ﬁi&%ﬁﬁ@ﬁc@%%%e and

wat er ( 2@HLICDCEER25QVHzh 9% YA Hs &
sul fate angh pihgnat hqsqthamm 5@ (X enh),| 12V §2pm),Thi3 (Pdos)i ded @hHe shie%V?v ed

d 5 PCl+) m
701" ot (R C 25 (RSB dsindd o w2 S00RHE mLirssear B0 A chnol -
(71d) vvasl\/Iﬂl(&se)ionesdeamsphay}mn&r 4Y0e@MHm®, cooled to 0 C and treated with

The oxalate salt was prepared by the method of Example 1.

Example 21 Trans-6-({4-[2-Hydroxy-2- -(6-methoxy-quinolin-4-yI)-ethyl]-
25  cyclohexylamino}-methyl)-4-H-benzol[1, 4]thiazin-3-one oxalate salt

&QUT

(@) 2-(4-tert—Butoxycarbonylammo-cyclohexyl)—3—(6-methoxy—qumohn—4—yl)-3-oxo-
propionic acid methyl ester
(4-Tert-Butoxycarbonylamino-cyclohexyl)-acetic acid methyl ester (1.00g,

30  3.69mmol) was dissolved in tetrahydrofuran (20mL) and cooled to —78°C. To the solution
lithium hexamethyldisilazide in tetrahydrofuran (1M, 11.0mL, 11.0mmol) was added
dropwise. The reaction mixture was stirred for 20 minutes at —7 8°C and then 6-methoxy-
quinoline-4-carboxylic acid methyl ester (1.60g, 7.38mmol) was added as a solution in
tetrahydrofuran (10mL). The mixture was allowed to warm to room temperature and
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trifluoroacetic acid. The solution was stirred at roomtenperature for 3

hours and then concentrated under vacuum The residue was treated wth an

aqueous swbusiognmof sodi um hydroxide (1M 10nli) and t henPcoampenoizet ed in

vacuo. The residue was dissolved in 5 chloroform (10m ) and methanol (5nL),

al dehyde (4c) (170ng; O.825mmp1l) added, and the m xture was heated at

reflux with 3 cular sieves (2g) for 12 hours. The slurry_ was then

cool ed an®i¥&s Pﬂ)ﬁ?’?%c&%?%%ﬁ%ﬁﬂqgﬁ@‘#@% @‘%ﬁl&gﬁﬁﬁ%@%@&&}; i s was

séte : rred aﬁaow@omm@raaeh 3héticcanidahe ﬁe%idmﬁlpﬁﬁitioﬁg@béﬂ\ntﬂéﬁyétﬁﬁoﬂiﬁcététb E@fl@d}lrrm)f ough
ite an cancent rat ed- | cuo. The residue.was. purifi by, col um

chr omat og%‘ﬁ%ero@%g}lﬁi ige E;Iglo\f% PEHRIRES Way F‘@ﬁ%@ E‘h& I?aﬁgalgﬁhe net hanol

sol vent gmaxiiremt degrhé of gricactedevatetia inteshe exkanierphdsest Ths omanieighasasol ¢d

(226 57.%.: . 68 A . I 7. 6 IH d),

Voaad 335 ng;)d%g&)%% m%%%g 4%%3“,“%17‘3. %?tf%?ﬂé}‘iszgﬁgb ‘?Reg%‘r}‘i‘m&: Pl (2H,

s), 3.95 1egHiingyesidesnasprkified py cgluman chromatogtanhyrgp, silicazsl psing an 3yl |

1. 91- 1. 65,deftd auft) hexchn® Bolferft Qrdddt tbrovidedRe de@Rd(Bhpolhd as 4 SollréARH +) 2

478( M) . The oxalegte sal t \%T/as pr eﬂgﬂd byet%e netﬁ%)g of asExa?rpNFre 1.ogE><arrpI e

22 Trans-@29me] ¥2%3- bi hydr o- benzo[ 1, 4] di oxi n- 6- yl met hyl ) - ani no] -

cycl ohexyMs-(APH-+yri/hoxy (MEIHOIl | n- 4-yl ) - et hanol oxal ate salt HO -uN fO / |

\ O

0 ) . o :

5. (a0 2. ) Bt miposre ooy ek Came hony ringlng Y. shhongne BYEPIHESSN ) - 1- 6 e
hoxy- qui nol i nKdtone Y2le) KEMorE O4Rimeoywas diskdlved thean| iispuy BBy of. 697mol )
was di ss ir ' i I 1 i Ssi um
car bonat ?@%&%&%SS%W%? efgﬁggggvg . ? %}’_F])xg%e-ﬁgd%ﬂ;ﬁ &gﬁi‘tastl{e%{ﬁgé( 256ny,
1. 045l then theerolatiles Weregi@ovsd yvgguet Thivpevidseis dastipd prasiuctids gour s and

t hen the melr@hld@se g&ﬁr@szﬁﬁgpved in vacuo. The residue was purified by

col u C r ica gel using a nethanol and dichl oronet hane
sol vg%t %%@+?%2¥§8%9@H+bjed the desired product as a col ourless oil
(42nmg, 1480 {4-NV5(¢-ARGhexy-qiinolddtZ {2 Joxo-cBiy1]-bycldhexlyh - cavbgmicradidetrdneyl 22a)
was di ssolg e%d in iso-propanol (Inm) and cooled to OC. The solution was
treated w sodi um borohydride (7ng, 0.168mmpl). Stirring was continued

at room t enperAmirehydspchioridrlidd) @l g Resmmpad) wes disseleed ingdiehlexpmaiiane
reduced p(fzﬁﬁi‘),rt?iethg]_ inE €S UEME, msmmagmdm@@ addddl D& butyPiidSrBnate

48
di chl or onet han n t han sol,ven 5 03/ 087098 PCT/.EPQ2/ 05708
_grad en?aﬂﬁgsg-agmcﬂiwai ﬁ@eﬂrt%@%sgilgwaf e RSP SHITRE b
col our | estgmpetati(rg Foip holr®Mhe BEhr(iCPhds8, waR BRivhipd with Alsafulited dplutiBn 6L ( 1H,
d. 7.55 éo%lhlim ggldroé'er:l)’ @arg%#dte f&ii))mL).? Tilié5 oﬁgjahkc phase was dried over magnesium

sulfate and the volatiles removed in vacuo. The residue was purified on silica gel using a

dichloromethane and methanol solvent gradient. This provided the desired product as a
25  colourless oil.

MS (APCI+) m/z 399 (MH+).

(d) {4-[2-Hydroxy-2-(6-methoxy-quinolin-4-yl)-ethyl]-cyclohexyl}-carbamic acid tert-

butyl ester

Ketone (21¢) (862mg, 2.17mmol) was dissolved in iso-propanol (10mL) and the

30  solution cooled to 0°C. To this, sodium borohydride (125mg, 3.25mmol) was added and

the resulting slurry stirred at 0°C for 3 hours. The volatiles were removed under reduced

pressure and the residue partitioned between ethyl acetate (2x100mL) and water (20mL).

The organic phases were combined and dried over magnesium sulfate and then the

solvent removed in vacuo. This provided the desired compound which was used without
35  further purification.

MS (APCI+) m/z 401 (MH+).

(e) Title compound
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d), 6.76 (3H, m, 5.42 (1H, dd), 4.22 (4H, s), 3.92 (3H, s), 3.69 (2H, s),
2.59-2.50 (2H, 5 m, 2.21-2.08 (111, n), 2.08-1.95 (2H, n), 1.85-1.60 (4H,
m, 1.35-wo2G/0¢8p nm), 1.17- 1.00 (2H, m. M (APCl +) ni z P¢FEPOMFYI8 The
oxal ate salt was prepared according to the nethod in Exanple 1. 10 Exanple
23 Trans-4-[(6-Ni tro-benzo[1, 3] di oxol - 5-yl net hyl ) - am no] -

it TN O e G wissaied s gleigribliRhe colegrto B e beBlF s 1

mm)l ) ?ndrrrli@uﬂﬂoﬁéam%ﬁlz dt, sahﬂbﬁmds atifred @tafbbm:c tdmbyﬁaué (ﬂorZKLgouré add t‘Ha_nI ) i n

C or or or net, rre ol I es tl.n

reci pi ¢ deaeriieCindE et Jb s astaleg i agechils IORARRENATS )

and t r eatlgdrasiidd(13ddl Gl panddhgrdeangentf86d imyacio ZTheretiflue whs dissélved fre mi xt ur e
t iy f t

Grt edBand HSRES ROLIPRR b (Sl Ay Blo) (AL 0F i S bAGKE. S

el uting vihe mlﬁurﬁewmhwtedeqtﬁyﬂu@w&hééem@p&m @ﬂYeSa@gbﬁoaéa %PH@ Theslupase of

the titl eW faosaed Qndl&ﬂmrﬁ%‘@cet b&oh QSI%EWMO% Rfde(Ths ), 8.70

1H, d , 7.10 (1H,
g) 6. )10 él;oonhtei@e(aéwe f§5 3 pobs 7(7194 ur%x was figgied t@@ugﬁaghfﬁznd 7 40. 5 5
(1H, &n@&ﬁr&téﬂ@n(v@zbﬁo Mhe rdsi@-iaHr{fizd, byrt)olurﬁn Sbroinaldbripdty, omilicdviel( +ve
;EQOﬁh.eﬁérn‘@ b O ferdeuta S Bl BT SE RO TSl e R Bbsired™ |
Tr ans- 4- [I(radlmwummm&mﬂwzso[ld(mﬁdigpﬁa%ﬁ yl nmet hyl ) - am no] -
| oh n;aég'n I d
i oxal at EEORIYLSOVTE, S AT LTTAS (it Bl P 0. B T Grome P2,
conpound (H36Y), 7 T0AE, db S22 M), fhy 8 $THns) d3- 8§é’r¥§btﬁ)o’n44 ﬁzﬂ*ﬁé bitddhte of
10% pal | adeu M) MEBE. B3R, 6Bl PON-1S6HER, )| 285T).40 GIH, &), 12861 ¥(£8/,487098
PCT/ I%POZ/I\(/E CI+) m/z 478(MH+).
The oxalate salt was prepared by the method of Example 1.

Example 22 Trans-2-{4-[(2,3-Dihydro-benzo[1,4]dioxin-6-ylmethyl)-amino}-
cyclohexyl}-1-(6-methoxy-quinolin-4-yl)-ethanol oxalate salt

0
H
/0 X 0
! =
N

(a) 2-{4-[(2,3-Dihydro-benzo[1,4]dioxin-6-ylmethyl)-amino]-cyclohexyl}-1-(6-methoxy-
quinolin-4-yl)-ethanone

Amine hydrochloride (21b) (233mg, 0.697mmol) was dissolved in N,N"-
dimethylformamide (SmL). To the solution potassium carbonate (289mg, 2.09mmol) was

20

25  added followed by mesylate (5b) (256mg, 1.045mmol). The mixture was stirred at room
temperature for 10 hours and then the volatiles were removed in vacuo. The residue was
purified by column chromatography on silica gel using a methanol and dichloromethane
solvent gradient. This provided the desired product as a colourless oil (42mg, 14%).

MS (APCI+) m/z 447(MH+).
30 (b) Title compound
Ketone (22a) was dissolved in iso-propanol (ImL) and cooled to 0°C. The
solution was treated with sodium borohydride (7mg, 0.168mmol). Stirring was continued
at room temperature for 10 hours and then the volatiles removed under reduced pressure.
The residue was purified on silica gel using a dichloromethane and methanol solvent

- 65 -



5 hours-the catalyat was renoved by El trati2nn_ tbrQugli.Celite

aud_t he. 50l vent renoved under reduced pressure. The residue was purified
by col unrwohsosmbogr aphy on silica gel using a methanol &QWU/EP02/05708

di chl oronet hane sol vent gradient. This provided the free base of the
desired conpound as a col ourl ess oil (56nmg, 60% . 5 8H (CDC13, 250MHz),

. d

(i &) et TR rigvited W s st hg gl sbobitt afdcorbudfis ol osfle, 2, °°
M), 2.435000H, n), 2.21-2.15 (4H, rr), 1.75-1.61 (2H, m), 1.32-1.26 (2H, ).
M5 ( APCl + 5 h I d

anal( ogousg)% gﬁ?ﬁgt 95(@@:?& ?TlﬁPdl 10 Eiﬁi%ﬁi %@ﬁ{%ep%?ﬁ{%)% ’I‘?T(f!ﬁ

A a6 Gtk s A LT ) A, U L 1Bl A 60 2Es B 24791550 (2H,

aci d(g- "%jﬂgﬁtliés%iﬂ%?tzmgt@s eETAmY, 1,957 49 (gri{atn?ttesﬁqlzto @, H), O1 NH N\ >

S (a) Ben? azol-5-yl’car boxyliic acid 15 4 ['of 0- 3-ni t robenzoi ¢ acid
(229, O. 110R( =\K%)s suspended in water, sodium hydroxide (4.33g, 0.11nvl)
and sodi wgg mptjl a(\eH{$29) were added, and the mxture heated at

reflux f 2 ur After |d|f h hloric acid the
mi xt ure \%}?‘BS?F Eaﬁte?fawrf?ﬂarg‘ﬁﬁ%or &%ﬁ’gmeﬁt )f%‘@tl%?v\ere dried over
magnesi um sul fate and evaporated under reduced pressure. The product from

TR L S S ﬁmtao-té%&fﬂ @ﬁ%ﬁglﬁtetmm%ﬁ&r d and heated at

reflux in résence o e m xture was

al | owned taycbboxamarbmhe@n@eﬁﬁrmtwmhé&nanlﬁhmé@ 4yhesuidecoxalate saksi due
was diluted with water and neutral {sedwi th s tur ted cagueous sodi um

hydr ogen carbonate. Extraction w tkb § ethyl acetate (1:1)
gave a pale yellow solid (0.48(;” that ds purlf silica gel using a
met hanol 25 di chl or onet Faqt . (b) Beazgt hi azol 5-yl car bal dehyde.

This was prepared from carbpxyl| cid 23(b) bythe nethod of 4(b) and (c).
8H (CDC13, 250 MHz), 10.17  9-14 (I Hs), 860(1H d, 8.12 (IH d),

8.00 (1H, dd), 30 (c) T|tIe co ound Ani ne 0. 66mmol ) and
benzot hi azol - SAypphuion &I gewyedd e) (-8 d, mmgl) @’Pﬁt%dtg‘ \39@ gé&‘g%"lﬁt&r eflux in

met hanol  {\#didersae @btg)rtotf ﬁl'iﬁBlI ﬂarﬂmomfbrmhﬁeth@ﬁcﬂ@ﬁﬂa 16af) W sineddsr fior 8
Eg—lf-/r Sélﬁo 2/ %@gthgag premplta?e {fmme? was d'{s(s)olﬁzgd) {Rz %her’g()iglrt%%uorf Fudte %etl?a?no}ﬁe 0%{ 087098
and treated with sodium borohydride (80 mg, 2.2 mmol). After 1h the mixture was
partitioned between chloroform and water. The organic extract was dried and evaporated

to give an oil (0.4g). Chromatography on silica eluting with a methanol-ethyl acetate
gradient afforded the free base of the title compound (0.16g, 33%).

20 8H (CDCls, 250MHz), 9.50 (1H, bs), 8.70 (1H, d), 8.55 (1H, d), 8.20 (1H, d), 7.50 (1H,
d), 7.15 (1H, d), 7.10 (1H, s), 6.10 (2H, s), 4.15 (3H, s), 4.00 (2H, s), 2.65-2.60 (1H, m),
2.40-2.35 (1H, m), 2.20-2.10 (4H, m), 1.80-1.60 (2H, m), 1.30-1.20 (2H, m).

MS (+ve ion electrospray) m/z 480 (MH+).
This was converted to the oxalate salt according to the procedure of Example 1.

25
Example 24 Trans-4-[(6-Amino-benzo[1,3]dioxol-5-ylmethyl)-amino]-
cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide dioxalate salt

o}
SRMEN 0,
o g y
O
_O N ‘\ H,N
NN =
N

This was prepared from nitro compound (232) (100mg, 0.223mmol) by
30 hydrogenation in the presence of 10% palladium metal on a carbon support (20mg). After
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sodiumtri acet oxyborohydride (0.4g) added. After 24 hours further sodium
triacet oxyborohydride (0.3g) was added and a further addition (0.2g) was
made aft ewoO oangtobeer 8 hours. After stirring for 14 hours POE/EPOX0IT0E Was
diluted with nethanol and solid sodi um hydrogen carbonate added. After
stirring for 0.25 hours the mxture was 5 filtered and evapor at ed.

gave t ho e sdaabi pagsrieth bt ERo Sy b ORE ARy 5

MHz), 9. Amdéreduce), présso. Thetfesalue V&sa@nmmbydplurr& dgoBaRgraphyonrglics. 26

d 20-4.0
g %n rrg g%l %%né %gﬁtﬂn)ol Zré@égﬁl%%é%&%ﬁrﬁ %n{ %ﬂé‘gwﬁ{j JThis/ pr%%d@& !ﬁaezﬂ%% bézke 00 ?4H7
M, 1.72-of faadesirer cogppountrspoloyless yil (5 (M—I+) The oxal ate salt was
prepaked gy é]b@l;,”@ﬁdl@ﬁﬁb 5@@!91015? 8170 (Elqa |89512 @ HT B2 A ¢, 4) Ok 06 41 H, d)

AR ﬁéﬁ,%@ﬁgma@ﬁ%w, R D) qamae ﬁaﬁété‘%ga@éﬁ”eb%? RS |

/2 / o HN 11115nd)l 2 MRXISUHH, 6f), arxsne&(%zﬂ), n2915911(2(1)6 (ggmmll ) 7and|) ( .
chloro pyri m di n-4-one g, mo prepared by
t he rreth 2&@%&8@%@@4&% Hei nrich, Arch Pharm 1977, 310, 26) and
pot assi urihealitraibatt sal{ ¥a2pgparkd®yramebthod analquﬂsdd)ﬂ'ethflEmeﬂarﬁ.de (15 m) was
heat g at 400C for 16h. The m xture was 20 partitioned between et hyl
acetate and water. The organic extract was dried and_ evaporated.

Chr omat odxample & ”%l‘aﬂlﬁ'c‘a[(gémzoéh@FPln@'YW?ﬁya -apaingleyslohgxangcaphadylice gr adi ent

af f or ded dchﬁmnﬁ@cﬁokaggﬁsyf{ ridinkay- fegkahite ga1c 0i | (0.17g, 22% . 6H
(CDC13, 250 bs), 9.0Q (1H, d), 8.70 (1H, d), 8.55 (1H d),

8.20 (1H, 7.70 (1H m, 7.60 (IH, d), 7.20-7.10 (2H, m), 6.55 (1H, s),
4.10 (3H, s) '3.90 (2H, s), 25 PN65-37607(1H, 1), 2.40-2.35 (1H ),

2.20-2.10 (44, m, 1.80- 1.&0 N2 H, D:1.20 (2H, M. M (+ve ion
el ectrospray) niz 459 (MH). ed to the oxal ate salt
according to the procedure o . R
Trans- 2-{4-[ (2, 3- D hydro-benzo[ 1, 4] di oxi n-6-y i hyﬁ>) -am noj -

cycl ohexyl } - 1- ( 6- net hoxy- qui nol i n-4-yl)-et han Oofal ate salt -68 WO

03/ 087098, PRIL SRAZ A3 ABarbBxtic &id
15 4-Chloro-3-nitrobenzoic acid (22g, 0.11mol) was suspended in water, sodium
hydroxide (4.33g, 0.11mol) and sodium sulfide hydrate (32g) were added, and the
mixture heated at reflux for 24 hours. After acidification with 5M hydrochloric acid the

mixture was extracted with ethyl acetate. The extracts were dried over magnesium
sulfate and evaporated under reduced pressure. The product from this reaction (1g,

20  5.9mmol) was dissolved in formic acid and heated at reflux in the presence of zinc (0.1g)
for 6 hours. The mixture was allowed to cool and was concentrated under reduced
pressure. The residue was diluted with water and neutralised with saturated aqueous
sodium hydrogen carbonate. Extraction with tetrahydrofuran and ethyl acetate (1:1) gave
a pale yellow solid (0.48g) that was purified on silica gel using a methanol

25  dichloromethane gradient.

(b) Benzothiazol-5-ylcarbaldehyde.
This was prepared from carboxylic acid 23(b) by the method of 4(b) and (c).
8H (CDCl3, 250 MHz), 10.17 (1H,d), 9.14 (1H.,s), 8.60 (1H, d), 8.12 (1H, d), 8.00 (1H,
dd),
30 (c) Title compound
Amine (1e) (0.20g, 0.66mmol) and benzothiazol-5-ylcarbaldehyde (0.11g,
0.67mmol) were heated at reflux in methanol (1mL) and chloroform (4mL) in the

presence of 3A sieves for 8 hours. The mixture was then cooled to room temperature and
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N Am ne hydrochloride (21b) (233ng, 0.697mv1l) was dissolved in N, N

di met hyl formam de (5nlL). To this was added potassium carbonate (289nyg,

2. 09mmol )woandstesyl ate (5b) (256ng, 1.045nmol ). The resulPCrmEpoz0TIngy was
stirred at room5 tenperature for 48 hours and then the sol vent was renoved
under reduced pressure. The residue was purified by colum chronatography

I h t.h nt dient. Thi
orovi ded PHETR PR R (e e bito a2 oL ehg 5 imy “si( cocta,
igOg/l;)z) ﬁa%o(yﬂddrolg/)indB (@3g) it added aﬁc)i a Jurflieiaddijion 70.85) waHmady after 412( éT
(2 o, 9L 3Tyt dhgeDegyting By oy Bisiye w8 gt i Sha
1. 37- 1. 25sofigiodingn hydragenicaghoneteraddad.. Afsstiring fordh2 & hews ﬂlaﬁslpwgtyye Wiy 447
( M_I-rl-ri) 5 Thﬁl%er%%c?%}ﬁ@fatt&g I‘lﬂlﬁclaﬁoﬁ’eﬁlhﬁikﬁ cSadltiRCH IR HefthnbPdichRroegarer e of
4-1(3- momsitwa Bﬁ\gﬁdheﬁzc hﬂ%?é?fztb‘f title P {Od A3 AR AY 1 ) - ami no] -
cyZ Imoggx?m CaDEDXY40 NIERS) 9144 @rmest) I‘UQQIZ/(H!LLISWH 6¢141,)d),) 8.5818(B9 (@ ,En gs QHT) Hweﬁ S
heat ed at 1?@% &878@% #a%%ﬁrﬁgfdﬁﬂ g@ﬂﬁc‘ﬁs ﬁ%%ﬂ%?g"@ (tzﬂiqe "&' gglgnce of
3A si eves(3H26), RAr5-B30 GLH sm), PES-23 K (1, ena S 3t2h@h(4ddhahp d. 2ol AD Ml mixper at ur e

and di tIANRGE |de (0.83g) added. After 24 hours further
sodi 31% tbﬁpflsa etoxg/ﬁlyo% r 2 (0. 559& After stirring for 48 hours the

m xt ure VBl exadgiopalt was pignaed bb’éhﬁj@é ogroé&xample Ipuri fication on silica gel
eluting with nethanol dichl oromet hane m xtures gave t he free base of the

title conpo) ﬂ Rs(gi lllggngsfig@g Ijglﬂ% §PM-IZ) 9.98
1H, g %% 43 (1H,
Gy 7 2 lﬁf wﬂ% 4? (inettxye]1 Slpdphghyr i“ré' {‘)21"-}“ ?lf& HoH
s), 2.69 (1H, m, 250(1H m, 2. 1. 56- 49(2H m,
1.37-1.23 (2H, r’r). VB (APCI +) g . 30[]- 69 WD 03/ 087098

PCT/ EP02/ 05708 F ram | R 29 Trangp-L" | _ _T®] di ins
i di ' Poxalate O HN 1--c

C _ylrr~ethyl)-amnol- c @
N

[ 6- (3-am no-propoxy)-[1,5]n
15
A mixture of amine (1e) (0.5g, 1.7 mmol) and 2-chloromethyl-pyrido[1,2-
a]pyrimidin-4-one (0.32g, 1.7mmol) (prepared by the method of W. Boehme and K.
Heinrich, Arch Pharm, 1977, 310, 26) and potassium carbonate (0.25g, 1.8 mmol) in
N,N-dimethylformamide (15 ml) was heated at 40°C for 16h. The mixture was
20 partitioned between ethyl acetate and water. The organic extract was dried and

evaporated. Chromatography on silica gel eluting with a methanol-ethyl acetate gradient

afforded the free base of the title compound as an oil (0.17g, 22%).

8H (CDCl;, 250MHz), 9.50 (1H, bs), 9.00 (1H, d), 8.70 (1H, d), 8.55 (1H, d), 8.20 (1H,

d), 7.70 (1H, m), 7.60 (1H, d), 7.20-7.10 (2H, m), 6.55 (1H, s), 4.10 (3H, 5), 3.90 (2H, s),
25  2.65-2.60 (1H, m), 2.40-2.35 (1H, m), 2.20-2.10 (4H, m), 1.80-1.60 (2H, m), 1.30-1.20

(2H, m).

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

This was converted to the oxalate salt according to the procedure of Example 1.

30  Example 27 Trans-2-{4-[(2,3-Dihydro-benzo[1,4]dioxin-6-ylmethyl)-amino]-
cyclohexyl}-1-(6-methoxy-quinolin-4-yl)-ethanone oxalate salt
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HaN,,Nl_.z OH N N OS5 (a) 8-Amnol-H[1,5]naphthyridin-2-one

hydrobrom de A suspension of amne (lc) (4.20g, 24mvol) in concentrated
hydr obr orwo 0208798 ( 35nmL) was heated at 1200C for 2h. The ®CIEPEOIBS Set
aside in the fridge for 2h, then filtered, washing with small anmounts of
cold water then diethyl ether. Drying in vacuo afforded the product as a
white solid (6.1 g, 100%. 10 M5 (+ve joRn el ectrospr%y) mz 162 (MH). (b)
[ 3- (8- Am no-[ 1, 5] napht hyridi n-2g I OX p, -acid ‘benzyl ester
A suspensi on of hydrobroni de sal ty(29a)}(1. @;\@f&hu n N, N

di met hyl formam de (I OrL) at QC was treated w th"potoassi um car bonat e
(2.1g, |I5mmol) then after O ]vm h a sol ution of

(3- brono- propyl ) - carbam ¢ acid D | ester 15 (2g, 7.4muol) in

N, N- di et hyl f or mgm de_(5nlL) mxture was heated for, 4h at 400C, then
evaporated to éﬂl}lﬁ‘ébléqum@nﬁi*’e@@ﬁléz% ;9&§r9t7m93}1%(65 gistlBehingVAy acet at e
and dil ugiign ﬂﬂﬂﬁnﬁMSM)Cmelﬁlbd@s%@& &muﬁhmeémmzsmg RaSmmey dried

d I h hed
i1 ca ot mEse A Gainenor semoh’ T Bpufin SRS iR B ¢ he
product asnmpecit@arfondd h(ﬁlirs @gd tlﬁ:ﬂ%)e scﬂ@en‘t/@as fmovadmrﬂbemiuoesimrags)lrdﬂmeSSS
MH+
(1 5] Lapﬁlf eﬁlhﬁgl ns%ﬁnﬁ%&;ﬁ am)y 198&%1 %ﬁf S{gi&?‘ arr]i1 Jcm%ad%fh omrtne% ester
A sol uti owme@m@kvm‘emd@m Wﬁb’dﬁ@'l eriged yanpisdasacalasiess md aci d
(0. 79, 2. dtrlethylamne(o 43m., 0.3g, 3.Immol) in

NP LB%% oS, 3 SR Bre 0B ST ey RO Lo B:55HARaf) oo phat o

(1. 1g.0 2. e rwl@ 82 @, ai), 3.234Hhe), 3s2B8H( 9B )9 (2H09, 221 §3HNAPRD)57:048

for 22h. ChanestRc A (el 4 L BE PR ATt F 28 el PE 0 Refomdy *°
bet ween eMSy(+vacet eleerapthy) WZéﬂ%(Md]ﬁéous SOdI um chl ori de sol ution. The
organi ¢ e"l‘ﬁr%%fs BRvertlits thePSidi #é’@aﬁ?ﬁﬁ% f %R) tﬁQRHic)é@m% o@'ii‘%ﬁf}’ngé‘f (2.1 9)

Thi s was chromatographed on silica e met hano thyl acetate
gradient affording the product as a clear oil (0.9, 55%. MS (+ve ion

el ectrspEaxhphy 28 ’5Fﬁ?ns( JOx4¢-3) 4-d1hydro-2-I—I-benzo[lg]thlazm-@ylmethyl) aminoj-

[S?ngghi L;ll?éc&‘?hr?mﬁﬂg‘ia% lcyﬁ'(%‘i)%/q'}“t ‘?%g %‘EH 4&‘9% H& f ester -70 WO

03/ 087098 PCT/ EPO2/ 05708 A sol ut| 039N 0.62mol ) in
trifluoroacetic acid/dichl oronetdy ne /‘E'Sfm_) rra ntai ned at room
tenperature for 0.25h they evaponated to dryne resi due was
partitioned between ethyl exand saturated aqueous sodi um

=

N
Amine (11c) (389mg, 1.295mmol) and aldehyde (4c) (250mg, 1.295mmol) were

heated at reflux in methanol (1mL) and chloroform (4mL) in the presence of 3A sieves

20  for 8 hours. The mixture was then cooled to room temperature and sodium
triacetoxyborohydride (0.83g) added. After 24 hours further sodium
triacetoxyborohydride (0.55g). After stirring for 48 hours the mixture was evaporated
under reduced pressure. Purification on silica gel eluting with methanol dichloromethane
mixtures gave the free base of the title compound as a white solid (311mg, 56%).

25 §H (d°-DMSO, 250MHz), 9.98 (1H, s), 8.62 (1H, d), 7.98 (1H, d), 7.90 (1H, d),
7.60 (1H, d), 7.43 (1H, dd), 7.27 (1H, d), 7.00 (2H, m), 3.95 (3H, s), 3.79 (2H, m), 3.45
(2H, s), 2.69 (1H, m), 2.50 (1H, m), 2.09-1.90 (4H, m), 1.56-1.49 (2H, m), 1.37-1.23 (2H,
m).
MS (APCI+) m/z 477 (MH+).

30
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bi carbonat e sol ution. The organic extract was dried and evapor at ed.

Chromat ography on 5 silica eluting with a nmethanol/ethyl acetate gradient
af f or ded wo 03i087009. 159, 60% . MS (+ve ion el ectrospray) WCI/EPEBO(TMH). (e)
(3-{8-[(1-{4-[(2, 3-Di hydro-benzo[ 1, 4] di oxi n-6-yl met hyl ) - am no] - cycl ohexyl } -
met hanoyl ) -am no] -[ 1, 5] napht hyri di n-2-yl oxy}-propyl)-carbam c acid benzyl

ester A.sol uti f ;
2, 3-di hydra® e [@aﬁégﬁ%&*@h%‘?%bh‘g%%@%%%ﬁ&% paBylamigol oy i
net hanol /cgiélohbxmmenmtbioapkic 4AdJ64(3-antinp)prapexy)tl Stnaphthyridir-dadhamidet i vat ed

3A nol ecqlli alﬁ]ﬁeves and heated to reflux under argon for 2h. Sodium
triacet oxyborohydride (0.21 g, Inol) wgs added and the m xture was stirred

at 40C for | h. The m xture was partitioned between ethyl acetate and
sat urated agueous sodi um bi car bonat®”sg on. The organic extract was
\ 3 :

dried and evaporat ed H, e hy on silica
eluting with a nethanol /et hyl , ﬁan oil (105 ny,
54% . M5 (+ve ion el ectrospray) W 26 (MHH) . Noke conpound A

sol ution of (29_e)h§00rrg, 0.17mmol ) in ethanp| (1OM) was treated with 10%
20 pafl adiimiaring ha-CedlnapbyrdinsrerehuboRiPiifeat er,* 60ng) and hydr ogenat ed

L O(rj 2h. l\/brg A@&@p@ﬁ’dfib@ﬂf a;tﬁin@m@f(amg;ﬂmﬁrﬁ@@Iﬂi!é&oﬂ&&ﬁtrﬁddiﬁgldmbﬂ)mibacm ]>c<t ure
ydr ogenat or rt . ~Fidtration _and evapor ati ol ve,t he free
base of Rhonb Sas bearabet FhraR: i SeBRy Al Sy R Mo SRef R My
8. 65( 1H, filjered wabhifd MiththmalBar@@urtd of cadd war 68n(déthyldither7DBging irHyacups d)
7.00-6.80 {3 5 (2H:t) s), 3.90 (2H, s), 3.20 (2H t),
2. 90- 2. 7@&@9‘;&@{0‘&5@%_%16& %q}ﬁ,d(‘sﬁ]i%: LN (3H, m. M5 (APCI+) iz
492 (OH+HMS Thee oxalestrosprayx m(D2MMAS prepared by the method of Exanple 1.
30 Exanpl g, @Q(Sgk?ﬁ?ﬁd-[lﬁ naphthyridin-2-yloxy)-propyl]-carbamic acid benzyl ester
4-1 (3- Ox0-"3; 4-di hydr g-2- H behzo[ 1,4 I n-6-yl methyl) -
am noJ - cycl ohex SHPERTHHYR Y‘goéré’%ﬂﬂi %ﬂﬁ?dzgér@'zgﬁgmwaﬁi nol i n-4-yl)-am de
oxal at e QidethiiforNde (TE@hL Bat /00 wisltredRed8ith fFR&BuRCaHeR6®/(09g08 A ne
(10e) (225my, 0..710 S.re b bl [ _ Jrmol )
accor di né%f’u"?lgg’eﬁrag%gééﬁ ﬂ%‘flﬂl aé(‘ogt#ﬁneﬂﬁ%r%???%%%é%ﬂﬁ%Y%nez%é%e of
the 15 (2g, 7.4mmol) in N,N-dimethylformamide (5mL). The mixture was heated for 4h at

400C, then evaporated to dryness. The residue was partitioned between ethyl acetate and

]
),

dilute aqueous sodium chloride solution. The organic extract was dried and evaporated to
give a brown oil (2.2g) This was chromatographed on silica eluting with a methanol/ethyl
acetate gradient affording the product as a clear oil (1.0g, 57%).
20  MS (+ve ion electrospray) m/z 353 (MH+).
(c) {4-[6-(3-Benzyloxycarbonylamino-propoxy)-[1,5]naphthyridin-4-ylcarbamoyl]-
cyclohexyl}-carbamic acid terz-butyl ester
A solution of trans-4-zert-butoxycarbonylamino-cyclohexanecarboxylic acid
(0.7g, 2.8mmol) and triethylamine (0.43mL, 0.3g, 3.1mmol) in NN "-dimethylformamide
25  (3mL) was treated with O-(7-azabenzotriazol-1-y)-N,N,N', N"-tetramethyluronium
hexafluorophosphate (1.1g, 2.84mmol). After 0.5h the amine (29b) (1.0g, 2.84 mmol) in
N,N'-dimethylformamide (7mL) was added and the mixture was heated at 60°C for 22h.
The mixture was evaporated and the residue was partitioned between ethyl acetate and
dilute aqueous sodium chloride solution. The organic extract was dried and evaporated to
30 give a brown oil (2.1g) This was chromatographed on silica eluting with a methanol/ethyl
acetate gradient affording the product as a clear oil (0.9, 55%).
MS (+ve ion electrospray) m/z 578 (MH+).
(d) [3-(8-{[1-(4-Amino-cyclohexyl)-methanoyl]-amino}-{1,5naphthyridin-2-yloxy)-
propyl]-carbamic acid benzyl ester
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desired conpound as a white solid (74ng, 21% . 6H (d6-DVSO, 250MHz), 8.64
(1H, d), 8.08 (1H, d), 7.47 (1H, m, 7.38 (1H, dd), 7.25 5 (1H, d),

6. 98- 6. 95WO2BtosTOps 3. 96 (3H, s), 3.69 (2H, M, 3.43 (2H, PLI/EPIL&7(LH, m),
2.49 (1H m), 1.98-1.90 (4H n), 1.50-1.46 (2H, m, 1.15-1.00 (2H, m. M
(APCl +) mz 495 (MH). The oxal ate salt was prepared by the nethod of
Exanple 1. 10

T ane- 4- [ (- Ofo I HeRp RPaPs 0o ByPmpa i ifpponag s iddioplsrpmetiaps )

am noj - c;(&ﬂnmff'ﬂmla)wmnbmwmdcatacord t@tﬁpmmlrmfoyﬂ[lﬁhs]lm@fﬂphmtﬁjﬁomrmgss) am de
oxal at e thel_lj'%ﬁl'.le \9}1%{5 ﬁ é&ﬂg”twé\énfgﬂ?h' abbtfle éla)sat@ra%‘& Meoﬂ%d@fﬁmdo [3,2-b] [

1, 4] oxazin- 1t on o am no- (5.79, 46

mol ) (prbemlpcmtewlutw@dmh@ prganisfexgapayapydried- aﬁﬂtemoawaﬁmwgra@wwrm ng to

the pgoc e[ adiMeChffdiedmn &0 (4.149,.6 1 (1987)]
in di ?ret %;ﬁ/ g%ﬂlgfﬁlgyléﬁmeﬂﬁlﬁw&hyl ?/ggt ed 1 with sodi um hydri 329?44 mol )

under ar g¥n (ﬂ&flpéreel?t@ﬂ’rﬁ Lhl oroacetate (4 nL, 5g, 46 mml ) was
added amte)t (89{83[(11{45[@ B@hgatoaﬁeni@[(lg]ﬂmmnsa-sdﬂmhyls-amme] -eyeddickoh}- mi xt ure 20

| 0 nL
}Aﬁanuenﬁ?&ﬁWHboanﬂnggéﬁaP@ B%é{adﬁ ﬁep%ﬁgﬁ ?6 ‘Fg{a b%hzggm c%ext r?atct s
wer e dr| ed andA salua@oofi28d) éntbg, ASnmesl) dmb2ﬂabhth'pdlmzdgr"délh§mee@ uting with
0- 20 t whi t
cryot | (AL RERLRIE (55 8?%“;5@?%@@?‘2‘%@@6@&?%%%30%9#%?a”% ). 2
(b) 6- I\/Ettt‘v;%tedémﬂpijfﬁﬁhéwaf@v A mojecyjar sigxes #ndsheainde Ti% wdenazgonfes on of
( 31a|) E 4. 2@189]9d1%§1t tﬁHPét%xjH&r&iﬁﬁh@ (@UES, hang) Wé@&ﬂd&ﬂb&%‘t}l&ﬁlm wisrstiaed &t vm th
a sol ution of nmeta-chl groperbenzoi.c agi -55% pur e
di chl or orft¥PfafREe -1 80e mixtu eA‘f"‘E‘seﬁ’arﬁtl‘Png ﬁ%‘?ﬁé‘ eﬁ@gﬁcitﬁtie ﬁ@%ﬁ‘g?ﬁ%(’%
(1.79) M@%dlﬁdﬁe&boﬁté eblutiofi. UFtehepariic bxiracs wab dried xudieapossed wagheda di rect | y

of addeo oS sl uE R R o PR @F‘%&&b%‘%wa aB A o ouct

as a whi taéfowdq;bammlﬂ@émg)li%)(B 59, 70%. MS (+ve ion electrospray) mz 181
(M) . ( 626 (MH+
3- oxo0- 3, j\hg %1091 I%yl?ra%il)wz ﬁ[l Z1] oxazi n-6-yl methyl ester -72 WO

ydr o-
03/ 08709€if)l5@ﬂPEP’@12P@‘§€08 A solution of (31b) (3.0g) in acetic anhydride
(20mL) was treqERitivh bb(Ze(M00ng) 0ATnteolf B diansl | 1Cank) Westremed with @DYuix

over ry > htpallgcrllﬁmr%ﬁ( cﬁjarrgoa\fv?ﬁ) of 4 81'rs1aotnev91th water, 60mg) and hydrogenated for 2h. More
10% palladium on charcoal (100mg) was added and the mixture hydrogenated for a
further 2h. Filtration and evaporation gave the free base of the product as a white solid
(75mg, 90%)
§H (CDsOD, 250MHz), 8.65(1H, d), 8.55 (1H, d), 8.20 (1H, d), 8.03 (1H, d), 7.30 (1H,
25 d), 7.00-6.80 (3H, m), 4.75 (2H, t), 4.25 (4H, s), 3.90 (2H, s), 3.20 (2H, t), 2.90-2.70
(2H, m), 2.40-2.10 (7H, m), 1.80-1.40 (3H, m).
MS (APCI+) m/z 492 (MH).
The oxalate salt (90mg) was prepared by the method of Example 1.

30 Example 30 Trans- 4-[(3-Ox0-3,4-dihydro-2-H-benzo[1,4]thiazin-6-ylmethyl)-
amino}-cyclohexanecarboxylic acid (8-fluoro -6-methoxy-quinolin-4-yl)-amide
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dryness and the residue partitioned between ethyl acetate and half
saturated aqueous sodi um bi carbonate solution. The ethyl acetate extract
was filtewedsnsmesigh celite and the 5 filtrate evapor at ed PCTIEP02/€¥DgIue was
chromat ographed eluting with a gradient of 0-10% ethyl acetate in

di chl oronet hane affording an oil (1.0g). Analysis of this material showed

t t b 2:1 t th d d sta {

e St £ BRSNS BB L,

el ectrospo. ay()nmmblz) azé’cﬁd(ﬂgl-ﬂcb)he h0cdiiye fir Exenipde pdeTiny prottitiquythe dee baseofithe [

1,4 |yt 1.0 lent to 3.5 I
and] g)(;gIZIU SHy%?d%i’%]m%O g‘ i é)qfl dl(gEllﬂr?fa/rg)flgl) o§<an gl7e?rllf} \?ig riE) vvgs sti prrrgd)
at room tﬁmﬁéF]aMﬁQa %@M@)d&ﬁé (1H811)L BO8 (48] dwdst TddHetn)ands (HE, &b V.8ht was

renoved t e I

di chl or on@%\(a 2113%1263 %?g%c? 3069]1@%[5/\?11‘1) BUM (Zﬁcg)t Qté% (Im /g? 249

(+ve ion @H}@l)rb%T a%("fﬁ ) 850 Ap-§2H, mp)y 1.15- 1.0 (2H )

3- Oxo- 3, 4M@ Ak #y3 (daisg. 2- b] [ 1, 4] oxazi ne- 6- car b(ﬁxgl dfehyde ,(Algol lrjr;t_ll (ig
of (31d oro ioxan/tetra r of ur an

5o e wgaé?éaataﬁsar@éefe&befﬁ SHEEEHBH e (5 %) for 3 hours.
FiItration and evaporatlon af forded the product as a white solid (0.14g, 70

+ve )
m st e cpeaplel DA UGIBKE s itat ot Miidola ity o 3)@%*“‘1%8
mol ) anamBi]eptlebexanecarhoxybic awdc(mmtbpby-nﬁl,ﬁhtmrl@m-w fﬂl!!ldlﬂ) was
heat ed to,{) fddux for 5 hours, then stabilised at 40C. Sodi um
triacet oxyborohydride (0.25g, 1.2 mmwl) was 25 added, and the m xture
stirred at 400C for 0.5 hours. Watgr (2 nL) was added and the resulting
white solid was isolated by filtwativ Thi s solid was partitioned between
ethyl acetate and half satursted. aque bitarkonat e sol ution. The
ethyl acetate extract was i and evapcifat Bl ving the free base of the
title conpound as a white s I 0 ngy, 43%> (d6- DVBO, 250MHz):
8. 65( 1H, d% 8. 35 yrﬂ;% (] % 7.25 (2H, m, 7.00 (1H m, 4.65
(2H s), @) 6M¢thi- H)p OBSZ{DM; eyazip3®oe (1H, ). 2.37 (IH rr), 1.90 (4H,
4540 (2H,  RdsolutiodQr(Zhnind-6- n&@lﬂwdi@mo@tmi rmmm) @3 (M) .

g:grrfplr gelxpeagsgélo\é%}rg;&gt\ﬁgfrk -ergtrg-%y;[d n- O?Lc%gfdlgg Jto th proceggl)e o 35 kamm hOd of

Trans- 4- [ 44 [J. 21ed) Chemgdaznl) ol 14103 DY in diivetiGAsulptetdid (60 anf) mak treated with
cycl ohexanee st Byl g 66 FPLOGE Lb AT B frodssbbAA AT, Al ot

-73 WD 037
46 mmol) was added and the mixture heated at 100°C for 3.5 hours. The reaction mixture

20  was quenched with saturated aqueous ammonium chloride solution (10 mL), then

partitioned between dichloromethane and water. The organic extracts were dried and
evaporated and the residue was chromatographed eluting with 0-20% ethyl acetate in
dichloromethane affording the product as a white crystalline solid (4.7g, 62%).
MS (+ve ion electrospray) m/z 165 (MHH).
25  (b) 6-Methyl-4H-pyrido[3,2-b][1,4]oxazin-3-one N-oxide
A solution of (31a) (4.58g, 28 mmol) in dichloromethane (100 mL) at 0°C was
treated with a solution of meta-chloroperbenzoic acid (8.75g, ~55% pure, ~28 mmol) in
dichloromethane (100 mL). After 1 hour more meta-chloroperbenzoic acid (1.7g) was
added. After a further 2 hours the mixture was loaded directly onto a silica gel column.
30 Chromatography, eluting with a solvent mixture of aqueous ammonia:methanol:ethyl
acetate (3:27:70), afforded the product as a white crystalline solid (3.5g, 70%).
MS (+ve ion electrospray) m/z 181 (MH+).
(c) Acetic acid 3-oxo0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]oxazin-6-ylmethyl ester
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HNHI \ 1 / N(a) [1,2,3]Thiadiazol o[5, 4-b]pyridine-6-carboxylic acid
net hyl ester The amne (16a) (1.3 g) was suspended in 0.5 M hydrochloric
aci d (200wD)3msm98 cool ed to -3C. A solution of sodi um nit PCTEPOAE708g) in
water (3 nL) was added 5 dropwi se over 10 m nutes and the m xture was
stirred for 2 hours when the solid product was collected and

chr omat ogr apheq gw)gﬁ% ﬁ%gé)@,gh' or Ef o rpdmde A Y KR R hdaditPaW M

(+ve ion el ect nz-
[ 1, 2, 3] Theldadiidez@l 18] ]} abd bya‘tecbltoneﬂﬁx oaevrbwny ITihe raiskute Wee cusparated 82a) (0. 949)

vas_hydr 0&@8& a}%tu{gﬁgm‘a%ﬁggﬁﬂwﬂémgﬂ &ﬁ%ﬁfcg’ca@e aﬂ@hauf;a&&fa é&réﬁhie'&%” by the

nmet hod of ord I on el ect rospray)
mz 180 (mdmx iqathonpte soputsThhe gihak enctpiq @ctmacbma@ fiftgred-teropeh gelits and therhe

car boxy!l i ﬁu@a@é éba él%@d gﬁe %@@%uﬁwgés dﬁ&ﬁ&t@ﬁaﬁh&dklﬁﬁﬂ?%&' Lhboesf sroreaee and
e ne (0]

di b fford li.d
it Ot S e N e Rl
[ 1, 2, 3] Thitagbez ol iohbtdrel e p@una—@d@mmmhﬁahy@ebmthmw 1903 %t31d ( 0. 10

g) was oxi d.with n se dioxide by the nmethod of Exanple (4c) to
afford a ggﬁth © ?fpﬁﬁg&t@n?we ion electrospray in methanol) mz 198 ( M+

for methams (ﬂddmcd:l)&ctr@ra(}e)m/'z'iZtZBMﬁr)pound This was prepared from am ne

| 02 Qﬁ%\%{.ﬂﬁ 5)12&%2 th t hod of Ex | 4d
Eslez)m}(orled@ &OQ%Q@%E iU r| t%g&ﬂ oro yaﬁﬁ sg mranx?urg of ?m)ng ((amd)
product was reArS@bAfm Q/ﬁlmu&(@llé) @cQBia Efitﬁlﬁ%l@”ttéﬂ bsomg}ﬂlh?“rdosé’ hydroxiisyr s)

to pr OVI dgs Bendl C{%@w%ﬁalo%n(mn@m mg?w@@mm rasmacBpb@tiit 85 |
(44my

&8k d
13 b 9 ;
8. 70 ( 1H, Sbbca g8 w3 g ané} ¢ @?@?@ﬁre@}ov’éf@m@é@'ﬁy %?"i%g w%ﬁo(@m 11
(3H, s), ethgBacetakt lnr’dlchlaro&ﬁetﬁaﬁh@ffcﬁ&bd thy prodiict74s 4 Rhite fdam (.35 3e2H, m). M

+ve | tros The oxal ate salt was prepared by the
et ol o ﬂéﬁ@%ﬁﬁ%‘{)?e thos 3"% J6Y e, Prep Y
Tr ans- 4- (B%)@(@xaﬁﬂ-diﬂlhshdrﬂileivlnldeﬁzibpllilA]QMZ@@T%@BIBO?SEG@}WWI am no) -

gg%ggggg“gg 1; Reylide ﬂgt’;@d}((g i‘@’ﬁﬁhBl})n?hﬁ@Rﬁéﬂﬂ/ﬁid%ﬂhé&aYero@@aﬂ%lo 74 \WO

ml/10 mL/S ml) was heated at 40 w1t manganese dioxide (1.5g) for 2 hours.
Filtration and evaporation afforded the product as a white solid (0.14g, 70 %).

20  MS (+ve ion electrospray) m/z 179 (MH+).
(f) Title compound

A mixture of amine (1¢) (210 mg, 0.7 mmol), aldehyde (31¢) (0.14g, 0.78 mmol)

and 3A molecular sieves in chloroform/methanol (3 mL/0.5 ml) was heated to reflux for 5
hours, then stabilised at 40°C. Sodium triacetoxyborohydride (0.25g, 1.2 mmol) was

25  added, and the mixture stirred at 400C for 0.5 hours. Water (2 mL) was added and the
resulting white solid was isolated by filtration. This solid was partitioned between ethyl
acetate and half saturated aqueous sodium bicarbonate solution. The ethyl acetate extract
was dried and evaporated giving the free base of the title compound as a white solid (140
mg, 43%).

30  8H (d6-DMSO, 250MHz): 8.65(1H, d), 8.35 ( 1H, d), 8.20 (1H, d), 7.25 (2H, m), 7.00
(1H, m), 4.65 (2H, s), 4.08 (3H, s), 3.65 (2H, s), 2.60 (1H, m), 2.37 (1H, m), 1.90 (4H,
m), 1.40 (2H, m), 1.20 (ZH, m).
MS (+ve ion electrospray) m/z 463 (MH+).
The free base was converted to the oxalate salt (170 mg) by the method of Example 1

35
Example 32 Trans-4-[([1,2,3] Thiadiazolo[5,4-b]pyridin-6-ylmethyl)-amino}-
cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide oxalate
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Il \' N (a) 3-Oxo-3,4-di hydro-2H benzo[ 1, 4]thiazine-6-sul fonyl chloride
Powdered 4H benzo [ 1,4]thiazin-3 -one (7.0g) was added cautiously,

porti onwiwe 03smwes 20 m nutes), to chlorosul fonic acid (1PCwEEPI2/e08 ed in
ice. After 1 hour the blue 5 solution was allowed to warmto room
tenperature and it was heated at 45C for 2 hours, cooled and poured into
ice. The solid was collected, washed w wat er, and hexane, and dried in
vacuo, to give a white solid (7.0g {b) Tt e~gonpewrd A sol ution of am ne
(le) (0.20g, 0.66 mmol) in dichl 8fonet e 20 ) wasHlO treated with
triethylamne (0.23 nL, 1.%Z_m% hen the sul fomyl “6hl oride (33a) (0. 28g,
1 mol) was added in one pa@ . After 1 day the mxture was filtered,
washing with dichl oronet han Rg“resulting solid was recrystallised from
boi i ng hanol to_afford e title compound as.a white solid (7 ng, 2%.
SH ( d6- ,1,%§W&§1?Z°1@[T5gbbfpynflm8' -cargoydic aeid Myl esterso 11 4) | 8. 38
(111, d), 8. 25Thel&minkH164))(1.37%)Mas(shigendet) in O/5 BOhydrdchidyic acdidd30FmBYaf®H, n),

7.25 (1H _d),, 4. (3H.. s. .57 (21: v 2 , (111, m,
1.95 ( 211‘,’002[5‘1, toig(%é ‘%fﬁ}u%%ﬁ’ oi.sgéumf.u%é %L%)Izl,mé%%ét%em %Wa%?(g(% rospray)
m z 528 (dddpyviseBxveanid midses and the mixture was stirred for 2 hours when the solid product

Trans- 4-[{7s é:chféj?{eﬁ'aﬁfi Rildnindendbibiciniuiittd RP A4R(rbrothd) b Ao Lot (0.90g)

yl met hyl ) -am no[-cyc xane yl1¢c aci

( 6- met hox)LS (rvelaregiestrnspray) AYa 196 (MB4)i de oxal ate salt OH ~ccx s N (a)

o iyl est o B2 B L. 95 conaant r at ed
e est ef cqoled to nd. treated with. oncentrate

sul %/uri c acid [&e %&82@&8&4& "Y%rhyﬁﬁﬁfﬁeg?"flﬁ‘ %‘Fﬁus(s\?ﬁg}ﬂ}?‘y&%@%ﬁ?xt ure was
stirred feiraRydicfuis &y theGahed dfBxanpse (4a) toakfordredoliddn.8dgrhl or onet hane
2x50nL wat e 2 . { C phase was back extracted wth water
5 ) g&td(ﬁ‘éenmére?eg% °§%r13@r“@ggr%’g@?'m i t "

(25m.) an ] magne sul fate and concentrated in vacuo.
Thi s provicigl2 Slehiadiszaleld,£bmyodid6-yhmethappl t e solid (5.00g) which was used

wi t hout furt heﬁh@&ﬂrﬁ&i}qﬁta{cﬂﬁgﬂg?(d o) was reacted with isobutylchloroformate and

2- Fl uor o- 4- et hoxycar bonyl met h ul fanyl -5-nitrq-benzoi ¢ acj thyl ester
-75 WO 0379@rnder gy hsgrghod pEEEHIRIg 44D) to E?f@fég? S%@%‘ﬂ%@ﬂ?%& er

di ssolsvedclirbmeioghtipd neihang! (GlsrXorand triethyl amine was added (2. 04ni,
10" oamol {0 Hke HTRiIHIaRF LIt PR nled at 0C for 3 hours
af ter whi ch tiWie sloehaldB2¢)i(D48 ghevas oxishesd edth mangengse divkilebydhaimethad ©f
Example (4c) to afford a solid (51 mg).
MS (+ve ion electrospray in methanol) m/z 198 (MH+ for methanol adduct)
20  (e) Title compound
This was prepared from amine (1e) (102mg) and carboxaldehyde (32d) (51mg) by

the method of Example (4d) (slow reduction with sodium triacetoxyborohydride so
mixture of imine and product was retreated with extra sodium acetoxyborohydride for 72
hours) to provide the free base of the desired compound as a colourless solid (44mg).

25 8H(CDCIl; 250MHz), 9.50 (1H, br.s) 8.95 (1H, d), 8.89 (1H, d), 8.70 (1H, d), 8.52 (1H,
d), 8.25 (1H,d), 7.15 (1H, d), 4.16 (2H, s), 4.11 (3H, s), 2.68 (1H, m), 2.45-2.15 (SH, m),
1.70 (2H, m), 1.35 (2H, m).
MS (+ve ion electrospray) m/z 450 (MH+).
The oxalate salt was prepared by the method of Example 1

30
Example 33 Trans-4-(3-Oxo-3,4-dihydro-2H-benzo[1,4]thiazine-6-sulfonylamino)-
cyclohexanecarboxylic acid (6-methoxy-[1,5|naphthyridin-4-yI)-amide
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5 purified by colum chronmat ography on silica gel using an ethyl acetate and
hexanes sol vent gradient. This provided the desired conpound as a yell ow
solid (2.wbg@p/0870e9 PCT/EP02/05708

7- Fl uor o- 3- oxo- 3, 4- di hydr o- 2H benzo[ 1, 4] t hi azi ne- 6- carboxylic acid ethyl
ester This was prepared by an iron nediated reductive cyclisation of nitro

conpound (34b) using a nethod si . : j%) This provided the
by Cardboxylic acid This was

desired conpound as a 10 white sO
4@Y\¢S| ng Yhe nmethod of Exanple

7- Fl uor o- 3- oxo- 3, 4-di hydr o- 2H begRz0
prepared by hydrolysis of jethyl g¢ste
(4a) to give a white sol1’d 1. 909 (e)

7- Fl uor o- 6- hydr oxynet hyl - 4HQe , 4] thi azin-3-one 15 This was prepared by
reduction of the m xed anhydri deNof acid (34d) according to the nmethod of
Exanpl e ((éébz 0x-Yidihydre-2d-bervol 1,4 BhigAngy-6-sulfonglAblinde 214 (MH) . (f)

7- Fl

OXi dgt(:) |r gn of g)lo%i%{ﬁ%l%i)eﬁlz Oinﬁ‘lﬂﬁ%ﬁl[?’aé%%g@) eag%gﬁﬁgﬂglg?ggggaclggr di ng
to 20 tHKever20nsidutes), McIanmplf@n(:A@)l (13 mly; cmlqdm leg. dehoua tredyye (g)

Tt L1 ©5COMBNORATGwEd R it 1f SiiEEhyelalralir o) Achodie abohay Snddd) |1 1

t he sanme manner as I’OVI de ree § “of the
desi red @ﬂ@é@h@P&Wéﬂntoﬂﬁﬁ i é&lﬂ‘? ‘cYﬁS 691 egted; was g|W1ﬂ2gat§ﬁ@n§$1§ 't was
gener at efhﬂeazﬁbwcuéatmglbaﬁmmﬁasaﬁd Exegple 1 M5 (APCI+) miz 496 (IVH+) 8H
(d6 DVBO,  260M 0 (1H, bs), 9.76 (1H bs), 8.67 (1H, d), 8.39 (1H,

8. 26 (b)Y hifle cg PO‘?“ 2 (1H, d), 7.22 (1H, bra), 7.11 (1H, d), 4.14 (3H,
s) 3. 40 (2H, /53oluBoR6f fife (33), (0.20£7@6G titholyn dizhlﬁmmqshanerﬂzo nzL)o&sas( AH M),

ol L I AR AR .
am no] - cynﬂno])mméd@d m«gpmoxtlmlﬁeﬁe(ré g thowipsture vas) tHigsed, W‘Whlé}gﬁﬂ yI ) - ani de

lat e -G NOhRRpE7 7 bholhdh@l fo sBidR N2 N
(2 6N rhaldf oxﬁia%ﬁ%eg’@?‘agg’%f“?ﬂ% O ear e e Chr banal tey e The

car boxal dbhijdecqmpgundps gghitas s stirred and cooled in ice, while
5H (d6-DMSO, 250MHz): 10.85 (1H, bs) 9.70 (1H, bs), 8.62(1H, d), 8.38 (1H, d), 8.25

15 (1H, d), 7.75 (14, d), 7.50 (1H, d), 7.45-7.30 (2H, m), 7.25 (1H, d), 4.10 (3H, s), 3.57
(2H, s), 2.95 (1H, m), 2.60 (1H, m), 1.95 (2H, m), 1.75 (2H, m) 1.50 -1.20 (4H, m)
MS (+ve ion electrospray) m/z 528 (MH+).

Example 34 Trans-4-[(7-Fluore-3-oxo-3,4-dihydro-2H-benzo[1,4]thiazin-6-
20  ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-
amide oxalate salt

(a) 2,4-Difluoro-5-nitro-benzoic acid ethyl ester
2,4-Difluorobenzoic acid ethyl ester (5.33g) was cooled to 0°C and treated with
25  concentrated sulfuric acid (3.5mL) and then fuming nitric acid (3.5mL). The mixture was
stirred for 2 hours at 0°C and then partitioned between dichloromethane (2x50mL) and
water (25mL). The organic phase was back extracted with water (25mL) and then dried
over magnesium sulfate and concentrated in vacuo. This provided the desired compound
as a white solid (5.00g) which was used without further purification.
30  (b) 2-Fluoro-4-methoxycarbonylmethylsulfanyl-5-nitro-benzoic acid ethyl ester
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fumng nitric acid (0. InL) was added. The m xture was stirred at room
tenperature for 3 5 hours then diluted with water and extracted with et hyl
acet at e. wbhaspgtesacts were washed w th brine, dried and @capFaoTR

Chr omat ogr aphy on silica gel (0-1% nmethanol in dichloromethane) gave a
solid (0.16g, 71%. (b) Title conmpound A solution of the amne (le) (0.30g

1.0 | d | 8 i
was Sti1roq. at e S0dp 2R PRI aavep & Ephi AR cRah ity )
tri acet oxyibibylshyuk wee a@‘leddzéb‘mﬂa§4§5ml)iﬂalet%uﬁ? eiagceoled ite Peeland r oom

t enper at t 1 PO Hy hed W th
me'[rﬁanol ‘theth ic,il%loélﬁas/aze gdqu%}nlﬁcg?b@na? 2 ﬂ%%ged if '? gggeggﬁﬁgn%\g?srfbégﬁf or 15

minut es. @8 Go LPRITRAGET Whig Avalatilcs m%ﬁﬁwﬁmw P FestdpiegEds (2

- ;Oz%)hget b!ﬂﬁ’i'ed 'bg cOivihh @E@ﬁﬁtdg@ﬁtﬂl)y onlsBlichhe] tkixg uh ethglacktdvendaiest anas ?g ﬁrﬁ) 103
us oDt al hed Was olved. .l n, e orm

gOdl um t riP (?B'E gR{sBt mrpﬁgea@ﬁ@éye%@%ﬁ%’é&sgr?)gnf)ﬂ' sofiﬂ,.(%)gge stirred at

room t enpey aFluceoBesx 23, 4hdihydrp-Arberref1 %}ﬂdamne-ﬁrqaahmmszlaouddﬂ%d estge (0.

T MR e ik A L L ST

gi ve the B#b) 1tsln3220n1©tiw§cmrndald9 Exagple @ébbﬁ@e@m\o he eredmsn(pwa 29 A

el ectyigospy, ye)sdﬁ/dgl(l@g% ( M+) 6H (CDClS 250|sz) 8.68 (1H, d) 8.52 (1H, d),

8.25 (1H, @} %‘ 7. %&) 6251‘%) % 62 (2H, s), 4.36

(2H, s), @) 1Fyagp3- %750 32‘ hygro 0[451?]th1221£8f HePRyHIG act 1.78 (4H ).

25 The oxal at eTfiahias pRgpapanARtiolyys P ehyRtsrad34d) Ekaht melhol afibgiatpto of

the title orrpou i\t r o- 3- oxo- 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi n-
6-yI met hyf L8 od Wg‘}&%‘ﬁ‘iiﬁﬂ@ar boxylic acid

( 6- met hoxy) 7-[&7]ucﬁb¢6abydrbyyrndhmk4H5he)lzo[Mthi§tztrﬂ3@5@g) was al so obt ai ned

during chromat cﬁ;sgféﬁ d anhydride of acid (34d ding t

Tr ansq%4 [ (8- Anﬂ%tg) 3’:38 4- {]ﬁlro%%gl—hebehxzeo X oxeaozfar‘l:1 6(y )rr%ccﬁ§llll)lg °

ami no] - ¢ m@lmrmfd%mmey(4w@ewet%alm 923[1 5] napht hyri di n- 4-yl ) - ani de
oxal ate -7 WP 31@\9[@145>CT/ EP02/ 05708 O H ~, N o N HN H NHZ N The

m xture o ound 3 nd 8- nltro- di hydr o- 2H
benzol[ 1, Aéfbi‘ggf%"% %%ﬁX&P%gﬁm@ﬁc‘%mgﬁﬁgc &eﬁ élam dy( 6- met hoxy) -
[ 1, 5] napht hyr i Okidtadety bJ alacial €3 4d) twdthneehdanesa cEmadplmas pe8bimediacosdiy)g teas

di SS% VEdthe procedure of Example (4c), to give the aldehyde (1.00g).

(g) Title compound
Amine (1e) was reductively alkylated with aldehyde (34f) in the same manner as

Example (4d). This provided the free base (30mg) of the desired compound after
purification on silica gel.

25  The oxalate salt was generated in the same fashion as Example 1
MS (APCI+) m/z 496 (MH-+)
SH (d6-DMSO, 250MHz) 10.60 (1H, bs), 9.76 (1H, bs), 8.67 (1H, d), 8.39 (1H, d), 8.26
(1H, d), 7.32 (1H, d), 7.22 (1H, bm), 7.11 (1H, d), 4.14 (3H, s), 3.40 (2H, 5), 3.30 (2H, s),
2.70 (1H, m), 2.54 (1H, m), 2.05 (4H, m), 1.51 (2H, m), 1.10 (2H, m).

30 m/z (APCI+) 496 (MH+).

Example 35 Trans-4-[(8-Nitro-3-0xo-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethyl)-

amino]-cyclohexanecarboxylic acid (6-methoxy)-[1,5]naphthyridin-4-yl)-amide

oxalate
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5 et hanol and hydrogenated over 10% pal | adi um on charcoal for 18 hours.

m xt ure

cont ai ni

The

was filtered through kiesel guhr and evaporated. Chromatography on
silica gewo(34409 nethanol/DCM then 5-10% net hanol / di chl @cemPbhesTes
ng 0.5-1% NHAOH) gave the title conpound as the free base(0.13g).

M5 (+ve ion electrospray) mz 477 (M+) 10 6H (CDC13 + MeOD, 250MHz), 8.68
(1H, d), 8.51 (1H, d), 8.22 (1H, 6.5 (1H 's), 6. 33
(1H s), 4.52 (2H, s), 4.12 (3Hh ; PHY; ) (1H, m, 2.44 (1H
m, 2.19 (4H m, 1.72 (2H m, L. : oxal ate salt was prepared
by the nethod of Exanple- I i pl e§ were prepared by

anal ogou
Li nker
synt hesi
benzo[ 1,
pyrido[ 2,
5-nitro-
5- am no-
2, 3- didhy
oxazi n-7-y
106 b 6-
acid] 10

~0,,,, RL NHER N

s nethods. A by Exanpl e 29 B, by nethod of Exanple

hl Y | 100 NH2 NHCO G
SE‘Q?’E‘%F&‘ FaxeP %E@V‘ﬁ”olgigxa 6&@‘8&?@‘@ ° di hydro-1 H
3-b] Thelcafbaweaddhydd (Sh) (LORe,B.GmEM) NEODireed and cooled in ice, while

e dnd Sy B3 s PR B i o el 0 o
charsltep ilingd[vaittgwatey mwtmsredw&gghﬂ@pﬁEMﬁmm@ts Wprervasied

o\éh brine: Qﬁ'ﬁeﬁ\ aﬁa (e%@&t%&df@hwﬁ%@xpmlbﬁnw%a (811% | Hieﬁ?ahﬂt r one-
NHCO A 0X0- 2 y ro benzo ] thiazin-4-yl)-acet

Aigh 1610@\%11%%@3‘@ 55915l §0807 BAYi hydr o-

4

Method R1 LINKER salt R of G oxal ate

G

6-yl
ic

benzo[ 1, 4L§mn&ﬁkﬂn Q) - acetic aC|d tert-butyl ester] 108 d 6-Ove NHCO G

1,1, 3-Tri oxo-

10

15

20

25

30

A so u’tlo o%tche me?le]) (0.30g 1.0mmol) and aldehyde (35a) in methanol (2
ml) and chloroform (8 mL) was stirred at 56°C over 3A molecular sieves for 7 hours.
Sodium triacetoxyborohydride (1.04g) was added and the mixture stirred at room
temperature for 7 days then at 56°C for 7days. The mixture was diluted with methanol
and solid sodium bicarbonate added. After being stirred for 15 minutes the mixture was
evaporated and chromatographed on silica gel (2 —10% methanol in dichloromethane).
The mixture of imine and amine (0.103g) thus obtained was dissolved in methanol (2
mL) and chloroform (5 mL), sodium triacetoxyborohydride (0.13g) was added and the
mixture stirred at room temperature for 24 hours, further sodium triactoxyborohydride
(0.13g) was added and stirring continued for 24 hours. The mixture was worked up as
before and chromatographed on silica gel (2-7.5% methanol in DCM) to give the title
compound as the free base(0.036g, 7%).

MS (+ve ion electrospray) nyz 507 (MH+)

SH (CDCl3, 250MHz), 8.68 (1H, d), 8.52 (1H, d), 8.25 (1H, d), 7.77 (1H, s), 7.28 (1H, s),
7.19 (1H, d), 4.62 (2H, s), 4.36 (2H, s), 4.15 (3H, s), 2.63-2.20 (4H, m), 2.18-2.00 (2H,
m), 1.78 (4H, m).

The oxalate salt was prepared by the method of Example 1

A mixture of the title compound and 4-[(8-nitro-3-0x0-3,4-dihydro-2H-benzo[ 1,4]oxazin-
6-ylmethyl)-imino]-cyclohexanecarboxylic acid (6-methoxy)-[1,5naphthyridin-4-yl)-
amide (0.059g) was also obtained during chromatography.

Example 36 Trans-4-[(8-Amino-3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin-6-ylmethyl)-

amino]-cyclohexanecarboxylic acid (6-methoxy)-[1,5|naphthyridin-4-yl)-amide

oxalate

-77 -



| 6- benzo[ 1, 4]thi azin-6-yl 109 e 6-Ove NHCONH AY qui noxalin-2-yl cis

stereochem 110 f 6-Ove NHCOO free base 3-o0xo0-3, 4-di hydro-2H trans

pyri do[ 3,®0pfpd7094 t hi azi n-6-yl stereochem 111 g 6- Ove NHEODHPIEES7ThHEaSE

3-0x0- 3, 4-di hydro-2H cis benzo[ 1, 4]thiazin-6-yl stereochema Prepared

from Exanpl e 102 by hydrogenati on over pall adi um carbon follow ng the

Met hod of Exanple 36 b Prepared ﬂ om anple 107 by4react|on wth

trifluoroacetic acid in dichlorong ne G.RrEp ;;Tﬁ‘kylatlon of Exanpl e
o]

(4c) with tert-butyl bronpacetat® fol d%y eacl i with amne (1c) and
sodi um tri acet oxybor ohydrpde/ t hod of Exanpl Prepared from

al cohol (4b) by oxidation with jm chl oroperbenzois,acid followed by
manganese di oxide and reac t he carboxal dehyde wi th am ne (1 c) and

oTe It or t -but RLERkBRY o campd R0 SHETLanilne-ore3 A Bhydro -

2: gfn_t Egéybénz‘alnam‘ahwé -(linfethyd)- 1mll$lg];y?d;;ﬂiﬁaﬁecaﬂﬁ&§hedc1ﬁl’(6-gi}16ﬂ![icad}§ 19 grou
forl bnas El STRESR0gape frabait bk B FORD PR BY S hicRBe Plad Ao lVEg8 9" ouP:
reacti®dn wihtuolphd dydrogenatbd overd O&Kyp@lladunm an cltdreoalrfess 13 hourg The rmxture was
trans-(4- ﬁ?c&x%?r@iﬂﬂlgmﬁe%%l yéva e{eémﬁa@d&qﬁ QH&aV el fﬁﬁ@fgr was then

coupl ed w accor ing tot lum ca se rocedure
of (300d) tREHBIUPCH thene -1 rimehanekdlichiasemgthape erdeining. quﬂéﬂ gave
reduct i vetigltiil RiipgdintMal Fheatrsbediyel® 1(3§ f1d) using sodi um cyanobor ohydri de

accor di ng 3ll e f the final conpound. g Prepared from
ci s- 4- ani P&@éﬂedﬁﬁgﬁ%‘?s%@))ﬂ?é 4&2 t hodol ogy as (f) above, except that

al dehyaie PHATDE3 + MsaD,250MFE)eS 68 (LdbIe o (1301, BP2 (T8, 407.03/(0R7 RS

o Err 887 b BRS04 B O 8 bl K008 (LG i

car aci d
(6- nethoxgllmn)a]zrﬂ&p(l%hm)sbﬂa{ ym) 1a2ﬁ@é{m)al ate O/ NO HN H O%\ 5 \ |
(a) (RS Tﬂeb%l&te%ﬂ&%%% R ANeNTle gnecar boxylic acid 5 A
sol ution of potassium hydroxi de (259, 446 mmol) in water (30 nL) was added

dropwi se to a vigorously stirred solution of
4- t er {5 buTh YslRivag Fxafip e cyet prepxed Ofenalogdussdethoés. 8 Mol ) and

benzyltriethyl a chlo Lde (0.15g, 0.64 mmol) in bronmform (25 ) at
0C. An exgtﬁé i]%g%}f 2lé)curred, the internal tenperature
B: by method of Example 4

” g
N
Example | Method | R; LINKER | salt R
of G oxalate
synthesis A Hydrochloride
AY Dioxalate
100 A 6-O(CH,);NH2 | NHCO G benzo[1,2,3]thiadiazol-5-yl
101 B 6-OMe NHCO G 2-0x%0-2,3-dihydro-1H-
pyrido[2,3-b][1,4]oxazin-7-yl
102 B 6-OMe NHCO G 5-nitro-3-0x0-3,4-dihydro-2H-
benzo[1,4] oxazin-6-yl
103 a 6-OMe NHCO G 5-amino-~3-o0xo0-3,4-dihydro-2H-
benzo[1,4] oxazin-6-yl
104 B 6-OMe NHCO G 2,3-dihydro-1H-pyrido[2,3-
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isocyanate

afforded the final compound.

Th% extracts were dri e
REH e i on el ectrospr4

d. Prepared from alcohol (4b) by oxidation with m-chloroperbenzoic acid followed by manganese dioxide and
reaction of the carboxaldehyde with amine (1c) and sodium triacetoxyborohydride by Method of Example 4

e Prepared via cis-1-tert-butoxycarbonylamino-4-aminocyclohexane and 6-methoxy[1,5]naphthyridine-4-

f Prepared from trans 4-aminocyclohexanol by tert-butyloxycarbonyl protection of the amino group, followed by
conversion of the hydroxy group to aminocarbonyloxy by reaction with phosgene followed by ammonia. The
resulting trans-(4-carbamoyloxy-cyclohexyl)-carbamic acid tert butyl ester was then coupled with triflate (1b)
according to the palladium-catalysed procedure of (300d).Removal of the tert-butoxycarbonyl protecting group
and reductive alkylation with aldehyde (301d) using sodium cyanoborohydride according to Example (311e)

g Prepared from cis-4-aminocyclohexanol by the same methodology as (f) above, except that aldehyde (4c) was
used in place of aldehyde (301d)

)

i

y)

-79 -



benzo[ 1, 4] t hi azi ne- 6- car boxal dehyde (Exanple 4c) (0.064g, 0.33 mml) in dry
chloroform (2nL) and net hanol (0.2nL) was heated with 3A nol ecul ar sieves
for 15 IwOres/087Pg er cool i ng, sodiumtriacetoxyborohydri deCrEP85e708. 65
mmol ) was added and 15 the m xture was stirred at roomtenperature

overni ght. The m xture was basi fied wt h aqueous sodi um bi car bonate and

t he phas wer. e t 0 S

di chl or o%ﬁ‘ﬁ'&‘f}i‘élgﬁé&{ﬁ f@b q‘gﬁggrq ¢s” wfﬁ%‘é‘%ﬁ %ﬁ'a&tvﬁge%gham'%” r'i ed
and ev apmydbhdx—l@memabmgﬂmphyd (6ﬂnstliuxye[1@nanlﬁhywm-4-yl)-amlde oxalate

met hanol / di chl or omet hane) gave the t++{ e conpound ﬁis fy ee base (0.08g,
51% . 20 8H (d6-DVBO, 400MHz), 1(&492. Et}w . s), 8.69 (1H, d),
8.43 (1H, d), 8.28 (1H, d), (1M 7. , _d), 7.00-6.97 (2H, m,
6.91 (1H, br s), 4.10 (34 2 (2H, s), 3742 ¥2H, s), 2.74 (1H, m,
2.67-2.37 (3H, in), 2.08 ( 1.98 (1H, m, 1.51 (1H, m. MS (+ve ion

el ectrospray) mz 476( MH) . e oxal ate salt was prepared by the nethod
of Exanpl

(R'S)- Zp [@é&%ﬁ%’f% IBﬂt?’f‘?fcﬁ{?O%l&]im@'y}(crlr%l}eﬁ( fn%cr%br?o]yhc 89 ohexene  car boxy! i c
aci d 66- met hoxA s¢lirtioh o potdssimindiydrakigd (25gnd4femmad) l@tveat@f (R0-mIN was pided s

30 (a) Be &Z%%ee ﬁdzg%,ga@gﬁ ¢ sﬁuﬁ%ﬁ?@ﬁ%ﬁ%Y&ﬁrcﬂ%ﬁyl%&o‘ék&@ﬁé;%oﬁé‘

oxi dati on " I adi azol nganese
di oxi de i(h3.03gHi3ck mmmalhankbengyitrrthytampicaivn chlosids|( %&&641@5)0 | e

?%m])_gu nd 6) %ﬁofﬁ?ﬂc@é Q@Lf)a&%"@ Ak Ef&ggﬁﬁz %ctlgn GccﬁﬁfdgE télg gﬁtﬁrﬂah?gf}fei’atﬁﬁr ( 130:)
mo al de | 1 N r

chl or of orrﬁﬁc@mﬂ_%o %(ﬁj h%fpwatﬁﬁyng %m?]l‘?ﬁ) X’&gé‘ﬁgﬁ gﬁ‘g%gl’ Wa%g\or%wgg{?ﬁ %\P o evgs

f 0% : 10 P;wa@r a&% gﬁhlo@@gbﬂthg@ W_Sl@dlﬂﬂéﬂ tnid the hasey lvmr?kqurateztb The ag&epus f r8

1 o was adde n e 1or

nours TSR WS Ve tant (EaBl b RRaShbIAT I nSARE PR IS

ext r act echydiddhloriti aclrd)mndmtramiewuhrrdechéo«pmﬂxa@e v@?eeeX&ianédVeéiﬁéﬂ@i'a%r ated.

Chr omat o met hanol / di chl or omet hane) gave the title
conmpound a é}ﬁteﬂ%gwe'tggg&?g 7% 45,%)530 g_ éCCDCIS 25 37 (1H, s),

8.70 (1H, (b)i§R/S%4stsrf(HIH0Xmarb081YE11ﬂl{K1ﬂY°18 ex-}egecagbaiglic pgf ((élikz’e"h?xy'7 64 (1H,
dd), 1% 16[1% iBn-94y1J- a,IHldebr s), 4.10 (3H, s) 4.08 (2H, s), 3.06-2.91
(1H, %ﬂ ( - m. M (+ve
ion eI ectros prﬁ?}—ﬁaﬁélﬂgﬁlg f%ﬁgmggﬁbal)? 5§$’t %)v\r/g%1 gep red b t he
met hod ofdi@darophethdne (20mL) was added 1,1'-carbonyldiimidazole (2.26g, 14 mmol)
mixture was stirred for 7 hours at room temperature, then evaporated. The residue was
dissolved in dry DMF (20 mL), 6-methoxy-[1,5naphthyridin-4-ylamine (Example 1c)
20 [RN 249889-69-8] (2.49g, 14 mmol) and N,N-dimethylaminopyridine (0.15 g) were
added and the mixture was heated at 100°C for 48 hours. After evaporation of solvent, the

residue was partitioned between ethyl acetate and water. The aqueous phase was re-

extracted and the combined organics were washed with water, dried and evaporated.
Chromatography on silica gel (0-10% methanol/dichloromethane) gave an impure

25  product which was chromatographed again (silica, 1-2% methanol/dichloromethane) to
give the amide (1.15g. 29%).

Method B. To a solution of the acid (1502) (5.0g, 20.8 mmol) in dry DMF (40mL)
were added O-(7-azabenzotriazol-1-y1)-N,N,N'.N'-tetramethyluronium
hexafluorophosphate (7.98g, 2 1mmol) and triethylamine (5.88mL, 42 mmol). After 0.5

30  hours stirring at room temperature 6-methoxy-[1,5]naphthyridin-4-ylamine (Example 1c¢)
(3.64g, 20.8 mmol) was added and the mixture was stirred at 50°C for 48 hours. Work-up
as for Method A and chromatography on silica gel (1-3% methanol/dichloromethane)
gave the amide (5.73g, 69%).

MS (+ve ion electrospray) m/z 399 (MH+).
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15 Exanpl e 152

(RI'S)-4-[(Benzo[ 1, 2, 3]t hi adi azol - 5-yl net hyl ) - am no] - cycl ohex-1| - ene

car boxyl iwoaagiog70f6- met hoxy- [ 1, 5] napht hyri di n-4yl) am de oxZCatEPoDos7BN H N N
S .1110 NI N (a) Benzo[1, 2, 3]thiadi azol e-5-car boxal dehyde Thi s was
prepared by oxidation of benzo[l, 2, 3]thi adi azol -5-yl -net hanol (6a) with 20

Tt Lo corolba Tru ki Epar B AR i TIPSt AT By,

met hod ofamidanpl e 151 (0.75g, 47%). 8H (CDC13, 250MHz), 9.85 (1H s), 8 69

(IH 4t 7. 15 T it 5y iﬁiﬁ g ol in by () g
2.94 (1H, tn:ﬂporozcgo: wid $Sblandrjhe splmipnwagallopiad toftand agpom tsmpesiyrepr I\/B

(+ve ison £}&Gk rtﬁapé@a)bbrmc? ﬂlézesﬁadéﬂzas dEEs%m&%atsﬁlamadoqumggfm&aaé gshitin t he
met hod of, Exanp

i
(R ) 4° [kigerbRens, c3sifieryep B L1 gyt i 208iuBy Padraic ead eHIartd therpughly
a g1 noj hCW}itﬂme% ﬁletelﬁﬁ%lﬁﬁﬂg@mﬁdﬂﬁna@othl 125mL). "ll‘he extragt;, w\%e 8517% %% o

met ho a t ridaln oxal ate -
PCT/ EPOZ/%’@%@@?J%O%IW%SMW@&I&) \186%)(1N Ns NAsolution of the anine
(150c) (GMSBQgye forBdectmspjaypndz 299@dH2)3- di hydr o- 1 H-

pyri 2, gzi ne- 7- car boxal dehyde (Exanple 13e) (0.064g, 0.33
nmol )q(b[ @?tﬂtielﬁﬂés%orm 2nm.) and net hanol (0.2n) was heated with 3A

mol ecul ar si evéssoilmonﬁﬂ@e Wiwqﬁiﬁ {@10% 8613 W@Ol)s%ﬁﬂil Jufixo-3,4-dihydro-2H-
triacet OXB/é?l%Bhdﬂﬂﬁﬁﬂﬁe 6Qaieltalddh R (EBIEIlr%\IeV@ S (Gdeed oagzcinmb Den Rt ure was

1 neet o RIS 9 mat AL S arda bl Phi AT, ght

The m Xt Wicrs. \éﬁ&erlﬁashﬁg,e;ddﬁm thiaectoeyhesolsdeida §0.85 g,al. &ﬁamatoe) wndadded apases
t T
d| c hi g"ep?}é-?ﬁﬁﬁ%ﬁgeﬁ gﬁa!%‘lfjf gtl%é XB (gaerﬁgﬁ 83(7%{11%?1{ eﬁle%&ﬂlre was basified with

aqueous sodium bicarbonate and the phases were separated The aqueous phase was

extracted with dichloromethane and the combined organics were washed with water,
dried and evaporated. Chromatography on silica gel (5-7% methanol/dichloromethane)
gave the title compound as free base (0.08g, 51%).

20 8H (de-DMSO, 400MHz), 10.49 (1H, s), 9.88 (1H, s), 8.69 (1H, d), 8.43 (1H, d), 8.28
(1H, d), 7.33 (1H, d), 7.24 (1H, d), 7.00-6.97 (2H, m), 6.91 (1H, br s), 4.10 (3H, s), 3.72
(2H, s), 3.42 (2H, s), 2.74 (1H, m), 2.67-2.37 (3H, m), 2.08 (1H, m), 1.98 (1H, m), 1.51
(1H, m).
MS (+ve ion electrospray) m/z 476(MHH).

25  The oxalate salt was prepared by the method of Example 1.

Example 151 (R/S)-4-[(Benzo[1,2,5]thiadiazol-5-ylmethyl)-amino]-cyclohexene
carboxylic acid (6~-methoxy-[1,5]naphthyridin-4-yl)-amide oxalate
0

N =N
HN H S

~. 7

Z | A N
N N/
30 (a) Benzo[1,2,5]thiadiazole-5-carboxaldehyde
This was prepared by oxidation of benzo[1,2,5]thiadiazol-5-yl-methanol (2a) with
manganese dioxide in dichloromethane by the method of Example (4c).

(b) Title compound
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10 were washed with brine, dried and evaporated. Chronmatography on silica
gel (2-5% nethanol/dichloronethane) gave the title conmpound as the free
base (0. 056g3/08%5% . 8H (CDC13/ CD30D, 250MHz), 9.93 (1H, spCT&PEHO{7AH, d),
8.55 (1H, d), 8.21 (1H, d), 8.10 (1H, br s), 7.23-7.19 (2H, m, 6.94 (1H,
br s), 4.12 (3H s) 3.84(2H, s), 3.55 (2H, s), 2.93 (1H nm, 2.80-2.45

Loy e et ot o dkg (@ 0 18 Wbl A ELESLIRRANSTOE

154 (R S) (0409570 BBhmial) Brdrx@hmrdfodn I3l p eiHiethanol (0, 4 lopwas heatsd with 3A

| hyl h
{6 et mo OJor Uk Rt B0 75 oS ASELORE, b dlaretprybordie 0358y .
HNH /0 N6$mmol)\kv?r$1a®ied/as Preapixted WaS@ﬁrm'ﬂlet meimempesoyp fed8 lpgrs.ols3

Tg;%fg Jﬂe%%@ba%ﬁf%l%ﬂ@%%%ﬁﬂn%gl:a%ﬁ%fé[alﬂddekﬁé@téd W?thG car boxal dehyde

Chr onat o 18 raeth gmq i Ee gyéacte 2‘135‘%11251 #act svanerte: @hrﬁménﬁéfearﬁ’gﬁ@}l sifitresel he

title co SBnkasa Othtgitle29Mpousdiad GPEE3 bagddb@\G)E, 9. 86

(1H, s) S%antgaﬂcggﬂuf}g 55 (1He)(gg‘)’ 8%5 (?L@I?Io d) at(? 16 (1H d), E 6.93 (1H,
br s), 6.8%°)}1H, d), 6.72 (1H, d), 4.60 (2H s), 4.10 (3H s), 3.84(2H s),
2. 90 (1I-5Hr@3DC23 7BOMHED), 03M,(1H) 5), 2.7041H, 008 G3HLH), SL1G3H( d), 7.9%8.03ve i on

<t obrtn] 31 QTP 30 B b o 5P Rt b e o
(R'S) - 4 [ (121, 50 2803239 KRHm), 21320307 (L.omB-16]9-1.44(3amd-n- 7- yI net hyl - ani no]

-cycl oh 1,5 ht hyri di n- 4-yl d
OigfageeXMﬁ@%Qﬂr{NQEH@#ép?aﬁﬁvMﬁﬁ&mﬁ?oxy[ ] napht hyri di n-4-yl) - ami de

6- Et hoxycrgh%@%l%@é?]ﬁ&ﬁ@ﬁ%ﬁpﬁﬁgbdth?Eﬁhﬁ@%@ml%t hyl ester A solution of
ethyl glyoxalate (2.80g) in dry dioxan (100nm), cooled in ice, was treat ed

heat off at Xl b7 @S ERIBARSIE e SMybtufios ity SRtn Gl fnd ™

6- chl or o- éarbiokylie aciddtimethoxe{ldSInaphthyridin-4yl)amide oxalate
o
N
N N
N | P
N

(a) Benzo[1,2,3]thiadiazole-5-carboxaldehyde
This was prepared by oxidation of benzo[1,2,3]thiadiazol-5-yl-methanol (6a) with

20 manganese dioxide in dichloromethane by the method of Example (4¢).

(b) Title compound

This was prepared from the carboxaldehyde (152a) by the method of Example 151

(0.75g, 47%).

SH (CDCl3, 250MHz), 9.85 (1H, s), 8.69 (1H, d), 8.61 (1H, d), 8.54 (1H,d), 8.20 (1H, d),
25  8.05(1H, d), 7.73 (1H, dd), 7.15 (1H, d), 6.94 (1H, br s), 4.14 (2H,s), 4.09 (3H,s), 3.08-

2.94 (1H, m), 2.80-2.43 (2H, m), 2.33-2.08 (2H, m), 1.82-1.53 (3H, m).

MS (+ve ion electrospray) m/z 447 (MH+).

The oxalate salt was prepared by the method of Example 1.

30 Example 153 (R/S)-4-[(2-Oxo0-2,3-dihydro-1H-pyrido[2,3-b][1,4]thiazin-7-ylmethyl)-

amino]-cyclohex-1-ene carboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide

oxalate
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met hyl ester (5.25g) [prepared as described by AH Berrie et al. J. Chem
Soc. 2590 10 2594 (1951)] in dioxan (40nL) was added and the sol ution was
stirred awo0®ogwmps 30 m nutes and then at roomtenperat ur @CoEPONOIM . The
reaction m xture was evaporated to dryness, sodi um bicarbonate sol ution
was added to pH 7, and the m xture extracted with chloroform dried

(anhydrous sodi um sul fate) and evgpor dto affordFNla sgm -solid that was
chr omat ogr aphed on silica gel [di%&h ney e ng(‘:l) t hen

di chl oronethane] 15 to afford the pr ct P(4. (+ve ion
el ectrospray) mz 285 (M) N
2- Oxo- 2, 3-di hydro-I H pyri dg| 2, -b] 1, 4] oxazi ne-7-carboxylic acid methyl

ester The ester (155a) (1.0 acetic acid (80m) vvas treated with iron

ool o and 11 | hapbiionlossmiee {{0e) 0 40E O RmPRE - Plosddtidiser iy or ols

sodi um capﬁmgz 8- hmmulﬁﬁﬂadrbmh]idehmmﬁmﬂnbmk%fe))(m@@%t 038ohmoDanAyy |t

\(/vgs 28; I ed gc}él—n{ @ﬁn %ﬂsla;l}%gg(?ﬁlﬁl);% @&gg Be%%ﬁ%?ﬁ%‘t %oie%uﬂa'r “eva ke solid
2- x0-52, ?hdxrmﬁcﬁtambbhpggrspdia{lﬂtﬂacmnﬁwwqw,dﬁ ﬂéﬁg,daﬁimxml) waspaddgd28d The

t 15§
oot oo ghe SR DGR M oGBS, REp R DIC O N

(-ve ion T@laéﬁpxﬂpﬁ@}b)@‘ldﬁj@ lﬁggwqq\;q.qqegl anct gyrring continued overnight. The mixture
7- Hydr oxyyed bastfiddHvian bq@&h@ s@dlﬂh[bloaﬁ%cmaaezm th §1 h&sed: {iferefs%baﬂatédETMe i nsol ubl e

T R et
and sodi [ ia
sol verit VWSretveishedlyvdmdfrmeadne(d%ﬂmy)lpomteﬂo@hﬂomamgraﬂm_c)n sahch gel (2-5%

di net hyl f
qlugre t e?l vgr%ﬂﬁd{l{)%ha&ga%‘;&ggh 1? ﬂh&éhﬁaaﬁeﬁ\@ﬁeﬂ%ﬁ% %ggous 19 p:ct i on
evapor at edH{(EDElyeBsOD, 280Mi), 9N DI 9B Wlﬁbdﬁlfbﬁﬁﬁ dyi Ss%b(%dl)i %10

met hanol - Qi @f of AL K1y %)He}ﬁ scdmr@mpvopg)r anbe(gﬂog) §Isf\1/gqu syed. 54 (vet, Rinod3

di chl or omet hane % @; ﬁ 3 g %(h ve ion

el ectrosp@ )m)rr? 0% %@fllp% 1@(-,()2 m), 1.67 (1

2- X012, 3MS (hydien ¢lebtpysptayPinZz 37HMEF}] oxazi ne- 7- car boxal dehyde 5 The

al cohol 5d of,ur and chl orof orm (100nL

Was OXi dli‘é%o%al%tﬁséxgg)gggr Ereh Bgéeiﬁl .Iht)é’%?’ g(’%& Hﬁe met hod of Exarrpl(e (403 to
afford the required product (0 30g), containing 17% of al cohol (55d) by

NVR M5 (g xgmpmﬂ (293}-95[%?“1)0&132019023 4-(d\ﬂ1yfh)o-2H(ﬁe}ua_ﬂlt4 16x#anteound 10 This

was prepare romthe am crud rboxal dehyde
(155e) ( OvlowsByD-gyningl: cmlrrédl-srﬂew e agd @%%)f- RYUGIIdiptd-ca gel
(2-10% npphhadiakofhkibé or onet hane) gave the free base of the title conpound

as a solid (0.0909). 0 Ho o
| YT
/o\@ﬁ F 0
N | N

This was prepared from the amine (150c) (0.10g, 0.33 mmol) and 7-fluoro-3-oxo-

3,4-dihydro-2H-benzo[1,4]oxazine-6-carboxaldehyde (Example 9¢) (0.065g, 0.33 mmol)
by the method of Example 153. Chromatography on silica gel (2-5%

25  methanol/dichloromethane) gave the title compound as the free base (0.071g, 39%).
SH (CDCls, 250MHz), 9.86 (1H, s), 8.70 (1H, d), 8.55 (1H, d), 8.22 (1H, d), 7.16 (1H, d),
6.93 (1H, br s), 6.84 (1H, d), 6.72 (1H, d), 4.60 (2H, s), 4.10 (3H, s), 3.84(2H, s), 2.90
(1H, m), 2.78-2.43 (3H, m), 2.24-2.00 (ZH, m), 1.63 (m).
MS (+ve ion electrospray) m/z 478(MH+).

30 The oxalate salt was prepared by the method of Example 1.

S

-83 -



8H (CD30D, 250MHz), 8.55 (1H, d), 8.50 (1H, d), 8.20 (1H, d), 7.86 (1H, d),
7.38 (1H, d), 7.28 (1H, d), 4.84 (2H, s), 4.17 (3H, s), 4.02 (2H, s), 2.93
(1H, m, WOWB§EE n) 2.25 15 (4H, m, 1.75 (2H, m 1.45PCTHPIM70E (+ve

ion electrospray) nmlz 463(MH). The oxal ate salt was prepared by the nethod
of Exanple 1 Exanple 156

(R'S)-4-[Carbo yrret 2H—b [[1..4]thiazi

vl ot hy] )uwﬁ%]sgyﬂ w .1,._ i perital£3: o Rh A8 S Rredidn).

(6- net hoxaminb]-Ez}rﬂahhi-m;e)hbéhnboﬂththQﬁnnﬁ&hbxy&(l SnfaphthyridietdyDiamidet O H N

HN ~ N SNxéHa?t O N (a
(R'S)-4 ( ¢ But oxycar bonyl met hyl,am no) - cycl ohex | - enecar boxylic acid (6-

met hoxy-[ 1, 5] naphthyridin-4-yl)-am de 25 Othe am ne (150c)
(0.20g, 0.66 mmol) in dry DVF (B « reate thtert but yl
bronoacetate (0.107nL, 0.66 gnol ) and potassiu nate and the mxture
was stirred overnight at” rggmie rature. After evaporatlon of sol vent,
the residue was chronmat ogr d_en silica gel (0-2%

met hanol / di chl or onet hane) to gi V& the ester (0.093g, 34%. 30 M5 (+ve ion
el ect s0s p(raﬁ@Etlid)@cérbBﬁWIIe)thth)S-mtro-n1cot1n1c acid methyl ester

SRQ]S% h|4a[2;[ ﬁrg RBu ﬁ%l;:{)c%{f? niéé :ﬁthe éé %R@lﬁ ?]heog('g?g O%ﬂg)l_%gcﬁné?n {ce was

( 6- met hoxiyeapet] \Bith apdivhmhyiddide (d(l/y Id)Spe@mnde oilg5.30¢) 0B/ the MUYBrEETS Eewd 05708
A sol uti ) ﬁ,ffmt it inay ar{djc%@fbd)lﬁq)cé)% Q)lutfbn%f'mamiroaﬁﬁlt?b ﬁ?&@ﬁﬁm‘hcﬂi hydr o- 2H

benzo[ 1,4 |a2|ne- 6- car boxal mml) in dry

1, 2- di chinethybesterde-268hipyenaees %é’féﬁ@&’egxﬁdgﬂ @‘elr%etvﬂlt‘ﬁ C%’;&%P%(?épgr si eves
for 405 hpoug195 jhﬁmoﬁ@pdmﬁg)tv@sraaaéﬂ A1RNe kalutibe was egliredt 0°C for 30

tri t b h d t

over ni gt A St A oo S e B i ah, J0° rereadn s “at Swdtcd B 14q)

wer e addedi'yﬁéssj godamy dicarbauatiersglutionh cvastadded tohd] /) atduhe mizisirdexdtastedumile r

reflux g g&ga@ﬂgdl%gggm 's%ﬁﬁt‘%gﬁ&?& Rt EURLUBLAALS, P added
ases éepar ase

and the ueous S re-extracte

di chl oro rmsmiemamrqphed Ot BiklS dighipapmethapg-hexang S d i theptdichlerosethane] ed

and §wapolalRed tHeProdRk V@hy on 10 silica gel (2-5%
met hanol / di chl or, orret han ?ave §m+b<yl ated product (0.012g), plus a 2:1

m xture oS4 BEERE%CIS‘HHJSB | (0.046g). Ms (+ve ion
el ect r osphaR)Oxd-2,3530 ddoHH- pyndo[2 3-b][1,4]oxazine-7-carboxylic acid methyl ester

The ester (155a) (1.0 g) in acetic acid (80mL) was treated with iron powder (10g)
and the mixture was stirred and heated at 60°C for 2.5 hours, cooled and filtered. The
20 filtrate was evaporated, treated with anhydrous sodium carbonate and extracted with
warm chloroform-methanol (98:2). It was dried (anhydrous sodium sulfate) and
evaporated to give a white solid (5.2g).
MS (+ve ion electrospray) m/z 209 (MH+).
(c) 2-Ox0-2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazine-7-carboxylic acid
25 The ester (155b) (4.5g) was hydrolysed with aqueous sodium hydroxide in
tetrahydrofuran by the method of Example (4a) to afford a solid (3.0g).
MS (-ve ion electrospray) m/z 193 (M-H).
(d) 7-Hydroxymethyl-1H-pyrido[2,3-b][1,4]oxazin-2-one
The relatively insoluble carboxylic acid (155¢) (1.20g) was reacted with
30 isobutylchloroformate and sodium borohydride by the method of Example (4b), except
the initial solvent was tetrahydrofuran (350mL), chloroform (50mL) and
dimethylformamide (10mL). The reaction mixture was evaporated to one quarter volume,
extracted with dichloromethane, and the aqueous fraction evaporated to dryness,
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(c) Title conpound. The pure ester (156b) (0.012g) was dissolved in

di chl oronet hane (0.5nL) and 15 trifluoroacetic acid (0.5n) and the

sol uti on wav3agioesved to stand at roomtenperature for 2 RCWEP2/E76$0r ati on
to dryness gave the title conpound (0.018g). 5H (CD30D, 250MHz) 8.88 (1H,
d, 8.83 (1H, d), 8.38 (1H, d), 7.57 (1H, d), 7.43 (1H, d), 7.24 (1H, dd),

578 (11 dl%%”"%ig o 191%59%%1‘31%?’ draroihatothaRod St bilgd ecln@fhabgth, o),

m, 1.95di rom@laﬁf(lﬁ/ﬁtmﬁfer%w&@cﬂ rgbspr ay) n12 534( MH+) . The fol | owi ng
Exanpl es Mgr(g,e%@g@a@gsp%)@mhqg Mer;et hods. Linker MO HER 25 N Exanple

(GH2) ane (©3b0r hEsREREs By s Nl er CSamaRionsca NHCONH AY
qui nogal i n- 2- yThe al€holl ( 1 maag;um mpaaydmﬁﬁary(zooﬂﬂ@ MDcHRABARIB00mL)
S aa%%? ionfE oy e (e o |

| ~ s a Reqpedguiodich (€B6g), ¢orttanmgtil}’1°/®ﬂ§/da®lbdrﬁ§5<ﬁrhym ami nocycl ohexane and
6- met hoxwg)gqgllblggre Yrb%g)%%ggtlw dgi ﬁ?epar ed fromtrans-

| -tert-b 'ycar bonyl a ami nocycl ohexane and 6-met hoxyqui nol i ne- 4-

i socyanat(® Gitlpeepaeert f rom
4-ci 3ot ent - butxy Gas B wearﬂda@ﬂceyﬁhﬁbwmsegamgwhd 6ruds lcdrb%ﬂﬁlldehyde

6 b esit PtTahseoer MR iy 1 20 M
6- net hox waethawilidivdldronethahexgdvie thaafreabdsy of Hee titket doothoohd Bx awplid (0L02DE).
§H (CDsOD, 250MHz), 8.55 (1H, d), 8.50 (1H, d), 8.20 (1H, d), 7.86 (1H, d), 7.38 (1H,
d), 7.28 (1H, d), 4.84 (2H, s), 4.17 (3H, s), 4.02 (2H, s), 2.93 (1H, m), 2.70 (1H, m) 2.25
15 (4H, m), 1.75 (2H, m) 1.45 (2H, m).
MS (+ve ion electrospray) m/z 463(MH).
The oxalate salt was prepared by the method of Example 1

Example 156 (R/S)-4-[Carboxymethyl-(3-0x0-3,4-dihydro-2H-benzo[1,4]thiazin-6-
20  ylmethyl)-amino]-cyclohex-1-enecarboxylic acid (6-methoxy-[1,5|naphthyridin-4-
yl)-amide bis(trifluoroacetate) salt

H
N.__0O
N
aysae 8]
_ON N Ho\e s
I o
N 7
N
(a) (R/S)-4-(tert-Butoxycarbonylmethylamino)-cyclohex-1-enecarboxylic acid (6~
methoxy-[1,5]naphthyridin-4-yl)-amide
25 A solution of the amine (150c) (0.20g, 0.66 mmol) in dry DMF (SmL) was treated
with tert-butyl bromoacetate (0.107mL, 0.66 mmol) and potassium carbonate and the
mixture was stirred overnight at room temperature. After evaporation of solvent, the
residue was chromatographed on silica gel (0-2% methanol/dichloromethane) to give the
ester (0.093g, 34%).
30 MS (+ve ion electrospray) m/z 413(MH+).
(b) (R/S)-4-[tert-Butoxycarbonylmethyl-(3-oxo0-3,4-dihydro-2H-benzo[ 1,4]thiazin-6-

ylmethyl)-amino]-cyclohex-1-enecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-
amide
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e Prepared fromcis- 1-tert-butoxycarbonyl am no-4-am nocycl ohexane by
reaction with [R]-2-(6- nethoxyquinolin-4-yl)oxirane f Prepared by

anal ogouswprosogwos es to t hose of Exanple 110 Unl ess ot her mcs@&EPst/adresl, t he
foll owi ng conpounds were prepared by anal ogous nmethods 5 by reaction of an
appropri ate carboxal dehyde and am ne with sodium triacetoxyborohydride

Ster cochen o r i Reap{oRd bt oo SN2 hinbl ot AGES MRt O
Hydr ochl obdrge[l ﬂthiazmsfdfccadmxeldﬁhﬁde @z@m@@@}m 864 QdS)S mmghsin dgy 1,2-
3- (x0- 3, 44 %@y%&%aééggg%Wagﬂ%@@ﬁn@f ﬂﬁlﬁltﬁ 4] &Bleéﬂl%f‘él@?és%l% thé)u?s? WO

03/ 087098 exene - ro-2H
singl e behftsr gooling]te Feous femmsrature, é@fhﬁmutaﬁ%qtowbot%%vﬂe 1275£ w&aéﬁ%&ene B
3- Ox0-33, 4arﬂ1 1Y diQtuEhva$ btﬁ%cﬁo%@xﬂéﬁi Mcﬂ']a kbdigal tﬁa&tos&ybomayahd@ 92g-)><an>a0 213 b

trans- Fl uor cl ohexane

LTEITT: ] Jaléilx‘/d@ (Brléﬁ%“’er@ aég%f R 33 %W‘lgo%’ﬁ‘fh e he mlé‘iﬁwes ﬁ?ated under

cycl ohexafglukl ovérridin- Aqueols bc)dinm bisaabonatoinddi2dlbromdihiarsyerB added and the
phases separated. The aqueous phase was re-extracted with dichloromethane and the

combined organics were washed with water, dried and evaporated. Chromatography on
10  silica gel (2-5% methanol/dichloromethane) gave the alkylated product (0.012g), plus a

2:1 mixture of product and starting material (0.046g).

MS (+ve ion electrospray) m/z 590(MH-+).

(c) Title compound.

The pure ester (156b) (0.012g) was dissolved in dichloromethane (0.5mL) and

15  trifluoroacetic acid (0.5mL) and the solution was allowed to stand at room temperature

for 2 hours. Evaporation to dryness gave the title compound (0.018g).

8H (CD;0D, 250MHz) 8.88 (1H, d), 8.83 (1H, d), 8.38 (1H, d), 7.57 (1H, d), 7.43 (1H,

d), 7.24 (1H, dd), 7.17 (1H, d), 7.04 (1H, br s), 4.49 (2H, s), 4.23 (3H, s), 4.06 (2H, s),

3.78 (1H, m), 3.46 (2H, s), 3.00-2.85 (2H, m), 2.85-2.55 (2H, m),2.44 (1H, m), 1.95 (1H,
20 m).

MS (+ve ion electrospray) m/z 534(MH+).

The following Examples were prepared by analogous methods.

25
Example Method of LINKER salt
synthesis G oxalate R
AY Dioxalate
200 a NHCONH G (CH;);Me
201 b NHCONH G (CHy)sMe
trans stereochem, ‘

202 a NHCONH AY quinoxalin-2-yl
203 d CONH AY guinoxalin-2-yl
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Unless otherwise stated, the following compounds were prepared by analogous methods
by reaction of an appropriate carboxaldehyde and amine with sodium
triacetoxyborohydride (Method of Example 153).

0

HN/H\[::l\
MeO N\ X N R
P H
N
Example | Method of Stereochemistry | salt R
synthesis B
(aldehyde) Dihydrochloride
A Hydrochloride
R
Trihydrechloride
210 (Example 301d) | trans- B 3-Oxo0-3,4-dihydro-2H-
cyclohexane pyrido[3,2-b][1,4]thiazin-6-y1
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A m xture of carboxal dehyde (4c) (69 ng) and am ne (300e) (95 ng) in
chloroform (4 m) and nethanol (4 m) with 3A nol ecul ar sieves was heated
under refw03/08p8 3 hours, cooled, and treated w th sodi ulCT/EP02/05708
triacet oxyborohydride (191 ng). After stirring at roomtenperature for 4
days, the m'xture was diluted wth chloroform (20nl) 30 and washed with
agueous ‘a&@aﬁ&}ﬁﬁaﬁl? §50b W%reﬁﬁé%ﬁ@ﬂﬁLM%1vE@re%§16 afahteehers) Wiich vekd or of orjm and

the COﬂt néartaﬁ,a{naeé T12 @ dnOdASw-Huhienk O Yxafile BY 8o fttedhnigd
chr omatc ARBEG) B ethbl biG&agRE 15084Ut 1 Ng W t h 2- 10% et hanol - di chl or onetjhane

to give wﬁ@or@@s.am@iro bdago[ 1, 1 Tilokin€ 6 tavekia1aEh{ B Prepmdd frohtb-MMR-BE-GBEES/ cosour)
1. 5- 1. 7 |(Rido[ 1M dioxde Br. Dabfkak &id] Chnjja, 298; . (2), §9 bl remyipn & dBlofotrethyl rdBhyhdther 3. 45
(2H, S),| 234 Bonike@trachldsided. 17 (3H, s), 6.92 (1H, d), 7.02 (1H, dd), 7.24 (1H,
d), 7.37 ¢ 3(4liblnykh-251-Ben2d)1 § itAzine bcarBoxaidetyderepabyd fréin SOx o AHdihgtyo-2B (+ve ign
el ect r oS!, Ahidzitt Sloafobiyti} aciBlethDeB3 bPBAABWRCT EFARhRE#(BdidE hdlofeee base

i n chl or|ofyeaidtRE Wianalgared: dokidwas treated with 4M HO in dioxan (0.5nl)] and
evapor at|etPrépared fiyra ess;-l,ZFhiﬁyck@isbcdim&s—%qaibbmdaltyéd[m Modieet ¢lelndiark J. Cher- & gnd
dried in 6aere79lto provide title conpound (85 . 5 Alternative
pr epar at|i edepafed Exarpi-empeoBidheatec@arybrpoiii(6- mthmﬁgwflmﬂl@dme -4-yl)-amide
cycl ohexytelderivbdftineciaeicidhaxenst L oxdieagHoxdis poid moner iy pyfer gy the Paﬂadmm-
2- Acet oxlyeaiglybed ieewnisgy efifixenplp 300d) hycangiegops pathiody to the frarps-sgtica fxample 1 ut adi ene
(30.1 g, 0.268 nmol) was dissolved in tol uene (20 mL). To thi s was added
butyl acrylate (37.9 niL, 0.265 nol) and hydroqui none (0.14 g). The 10
col ourl ess solution was heated at 120C for 26 h under argon. More

1- acet oxyExiample30adiHydr (xyo-4[G-0x®-B35lihpdro-21-henrzold i thiazint6-ylmaethyhen

added, 2 niiERl el By liD b (UkMEky B sThaphify Ay Brustifle cOO! o

t hen evapora n vacuo to scous ol whi ch was
used &t ihydraghlaxide puri f | catl on. 6H (CDC13) 0.91-0. 95 (3H m, 1.3-2.2
(11H, m, 2.6-2.72 (1H, m, 4014163H(2H m, 15 and 5.48-6.07 (3H, in).
(h) Cycl ohexa- 1, 3-di enecar boxyl wj utyl ester Crude butyl ester (3009)
(55.25 g, max 0.207 nol) was disgol ve dry tetnahydrofuran (320 nL) and

cooled in an ice/salt n- ot er 1 h, potassium
1 M 220 nif I) After 0.5 h water 20
amd t he mxture | teT ed qui ckly through

t-butoxide in tetrahydrofur

and petrol eum et her were ad

ki esel guhr. The phases were separated and the aqueous extracted with nore

petrol eum et her (x2 The . conbin or extracts re washed with

brine, dr(?bda&?{ﬁs'éﬁlr&dap‘éﬁewd%“@?ﬁgo}é?x% lﬁ?ﬁﬁéﬁn ﬁﬁly?f%T 85 g, 86%,

whi ch was us ed(4-OR®diclbledxy e drbantic afcuhfehfdmtydwsief (50mt R3O mnedY) weD@Id to

0 93- 3H m,
é% %qsly)rﬁlrreg H}}X%“%éfl e}h@s]?c{a%ﬁé 81 rrftre% (a(ﬁ? I&La’cép(%(flmi') C%ngdlI(J%E

2 Q<a 3- abdimnhydrbg@rﬁcaﬁbﬂlaib@(‘l‘(@) endpatassiuin eErbd(A3ec3 Fommad. Bz 0 est er

1-butyl %tﬁg, the phases were separated and the organic extract washed with water then brine.

The ethyl acetate phase was dried (MgSO4) then evaporated to give a pale yellow foam
(55.2 g, 100%) which was used without further purification.
15  MS (+ve ion electrospray) m/z 241 (MH+).
(b) trans/cis-4-Amino-1-hydroxy-cyclohexanecarboxylic acid amide hydrochloride
The cyanohydrins (300a) (27.6g, 115 mmol) were dissolved in concentrated
hydrochloric acid (300 ml) (caution - mildly exothermic on this scale, and evolution of
CO2). After 2 hours the mixture was evaporated to dryness, azeotroping with toluene
20  then chloroform (ca 3 times each). The material was used crude.
MS (+ve ion electrospray) m/z 159 (MH+).
(c) (4-Carbamoyl-r-4-hydroxy-c-cyclohexyl)-carbamic acid zert butyl ester (Method A)
The amine (300b) (approximately 115 mmol) was dissolved in 2M aqueous
sodium hydroxide (200 ml) then treated with a solution of di-fer#-butyl dicarbonate

25  (26.7g, 123 mmol) in dioxan (125 ml). The mixture was stirred for 2 hours then filtered.
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Crude butyl ester(300h) (31.84 g, max 0.176 nol) was dissolved in

di chl oronet hane (300 nL). To this was added N hydroxy carbam c acid benzyl
ester (39093987088 185 nol ). This solution was cool ed i n aRCr@POzei7o8 bat h
then a solution of 30 tetrabutyl amoni um peri odate (80.1 g, 0.185 nol) in
di chl or onet hane (100 m_) was added dropwi se over 1 h. After stirring for a

further 1 h, wth cool| he m xture was, re ed tqg,a.snal| .vo in
vacuo t heﬁ"s@??ﬁeé"éﬁ“\ﬁ“ﬁg}‘v‘@ﬁg IL?“W‘?P et VA aentig (i %‘gﬁg@g&nﬁ@m{ﬁ“ #:}1¥IQ#PUIT2{F@

m XL u (rj e Rarfid éﬁtﬁfcﬁday\g@&heﬁgﬁme})hnwdhbd Cﬂn)ﬂtehyﬂoretbﬂedi giv'EgBNIﬁlgd idlﬁlt(ea was t he 3
washed wi ous sodi um bi,sul.phi te [i and..evapor at e
to give QVC}BabWS YRroxHyg es}y Félsf%)étuf(/\agf %flﬂs??l %aE%F%P toélg?lé %%/éibn
silica gellutn@hwth 20-M% meftnel m&ﬁ’eldomwhanegt@nentmfﬁaﬂccbﬂewmm her, to give
a vis ous,, 0, aminated with a little
benzyP al€d Eé‘)‘ £Sa%‘%ﬁ\%‘g?(®%@ggﬁ‘%§f%§% 814, (CDC13) 0.94 (3H,
t), 1.35-MST5veoH elagjrosmay)sn’z259 (M), m ), 42-4-.35 (2-H, n.)) 484- 4.89

(1H m, (é) %24%}5?0&%&56%@&&{}5@1 ﬂnZ%tﬁ%ﬂmmylcﬁﬁﬂmgy@&cz?/cmef(ﬂ]i m. ()

2- Oxa- 3-aza-hi.c -5-ene-1, 3-di carboxylic acid 3-benzyl ester To
a sol uti c?ﬁfbﬁm%lﬁcléé‘f”é‘bu‘(yéeﬁp) (42.13 g, 0.122 nol) in 1,4-di oxane (250 ni)
was 5 added aguaRtise §ﬂﬁeum1dre/@x)oxy @e55g), vésimn céﬂ;oﬁaﬂb’l(OBS@ gil, 0.125 nol).

The rre S F (X3
The Iquedtefiiedtlnts-mekivaRatilg) RIpgh 3P ier Hrti s uolhotindnd)
extr act ed , WittiimphtHyy [77a4:BIgamed1(}o@9>xan'Rlﬁé nglp mhdan @dgonp mganpmwicaisd faadils wer e
washed wi br.i R o 53
84% . 10 SH (- Eil/ b g?‘i@%%l\é%ﬂs?‘{ﬁ sﬁd%%&h&%/g E@g@ﬁ&hgyﬁ%%éz 4g89
(1H, m, (Gbn®-&E mvaS(a@lldle ipd thee mxtgregmas(sipyed apd hegted at BOUR . (k)
1- tCar baqﬁmhgﬁa 6@qﬂre%§ct&§ 8%6@|c@61%dZﬁEJr@@tan@ﬂﬁrlﬂtratd?@Jag@ﬁatédl #daci d benzyl
ester e benz

1- hydﬁoxfhvola%ta%féﬁli o1 sibigy g1 ?léglé%wg‘%% Mﬂ@cﬁ@%@’é’& in DVE (100
m.) then diclgbloyletidméYokBfodd avdty ((ABS pppr opyl )car bodi i mi de hydrochl ori de
(8.79 g, d r for 5 m n amoni um hydr ogen

car bongt sé-"ﬁezloée?Tg&e?%%g 2%41#%@ Four further smlalul pgrtlgns of
ammoni um(h}/dﬂegmmceéﬂh’dmg-vwﬂ@eambwﬂﬂc 0@ (rbydroxyh 1.5 imsehthygidingde was
t hen Stl‘l‘a}; ngiéernl ght, diluted with water and extracted with ethyl acetate

4 d t d 5% t d
{heh 201 [ ne. 20T qaeereante R 60 &5 him GOgPoBelFog PO fAY Ve SIS o g
? 2 %Ca bl\/ﬁnﬂihﬁﬁ)abém: RiEGS0OMAY ﬂbﬁ'fl otk 2n@ 8Gapoidttd. . Wty anf(l sodium carbonate "

r banoyl - r - cyc r e
benzyl osPbiiopssaRpaeE i pE KRt AR RN, SRbd ﬁ%%%@%%%% 150
mL) and waiceo, t()ﬁfford_z)wmtdshwt(b@%g)it ed over 10% pal | adi um on carbon (50%
aqueous c}gé %5031%%@“%@9,‘{?;"/2 ql 55 psi for 68 h. Mire catalyst (2 g)

h

was adde xture hen filtered through kiesel guhr,
washi2fg vl Titlgicompeuad di oxane and wat er.

A mixture of carboxaldehyde (4¢) (69 mg) and amine (300¢) (95 mg) in
chloroform (4 ml) and methanol (4 ml) with 3A molecular sieves was heated under reflux
for 3 hours, cooled, and treated with sodium triacetoxyborohydride (191 mg). After
stirring at room temperature for 4 days, the mixture was diluted with chloroform (20ml)

30  and washed with aqueous sodium carbonate. The aqueous was re-extracted with
chloroform and the combined organic fractions dried (NapSO4) and evaporated and
chromatographed on silica gel, eluting with 2-10% methanol-dichloromethane to give
free base of the title compound (80 mg).

IH NMR §(CDCl3/CD30D) 1.5-1.7 (2H, m), 1.8-2.0 (4H, m), 2.0-2.2 (2H, m), 2.72 (1H,

35 m), 3.45 (2H, s), 3.85 (2H, 5), 4.17 (3H, s), 6.92 (1H, d), 7.02 (1H, dd), 7.24 (1H, d), 7.32
(1H, d), 8.20 (1H, d), 8.57 (1H, d), 8.65 (1H, d)

MS (+ve ion electrospray) m/z 494 (MH™)
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To this solution was added 2 N sodi um hydroxide (25 nL, 50 nmol) foll owed
by a solution of di-tert-butyl dicarbonate (11.12 g, 51 mmol) in

1, 4-di oxawe o3/g70sd.) . The reaction mxture was stirred forCH/HP2/6N r educed
in volune in vacuo, before extracting 30 with ethyl acetate (x5). The

conbi ned organi c extracts were dried and evaporated to give a white solid

(5.96 9), was ph on silica.(400..4d) ut.i on W 0-6. 5%
net hanol ?PH‘* e&ﬂqﬁo%‘ﬁg WM%&&‘@ ‘g‘%)tﬁsﬁ%@m(‘vgﬁ“@f‘f@% q\gldsté"l%t)l cal t(:)
':)he mat erdndlevapradd cedrygass The solbHvidBitDMBD)with Shdr, ﬁﬁel((;aiﬂﬁhld deied iiBvdchiof 1H,

r s 4.95 6. 71 7.0 (IH s 35 and7.14(1H, s -92 WO
03/ 023709&0&&5?/1@%@6%%%“5&%?3}%%“ ve pﬁepar a%. on of ( .

1- car banoyl - 2- oxa- 3- aza- bi cycl o[ 2. 2. 2] oct - 5- ene- 3- carboxylic acid benzyl
ester 5(3 | -

1- Acet E)xyﬂiéré&g&e é?&;drﬁtl?ggf‘];gaﬁ@w@mé (ﬁoc(ly?lb\%/aﬁ?&d%sfg | n toI uene (21
m). 5 WCWWIM@W@@C%WW@WH@WMM%OQB0 168 m)l) and hydr oqui none
(0.111 g)(g) fﬂ&et&?&ﬂléﬂ&sﬁeﬁ@akﬁdx‘yﬁcﬁ@&b g}%ﬁd at 1100 for 116 h under

ZL%"Reath’LS conberioat puadiets (el e mofives dimtieg it ilfhesdf X hen

di chl or ormeg mammd bufhib asrytend @7 DMINAL6H uidly arelchyyoquBh@iea@el 475. The

70 viDc o fotiest S Pathed e j20%c Fadewdd flebh. MiFe b STPOTE 57
1.85 - 2.but{ddéde (19.6 ;20095 .m0l ingtoh@ne 52—{m[;)jwas titen) added and heatlng continued

Oyl oheX%o}ame?egﬁaTﬁewhtI&n %f]gocﬁsa fien I{:»fpo@ﬁ&@{n &&99%& ofvbG A&olls 89

nmol ) was ed In t et rahydrof ur an and cooled in an ice

bath. To Xehpw %@9£dd\§hlcgl"‘6\§/ﬂ5§e ‘dﬂz‘@?‘ltcf‘%hfﬁpu é%% umt but oxi de 15 in
tetrahydrgg mmg()b M-0.98Q3HLm), 108 200@l H, mAf 2.62. BX (1, inig 4500r4. 06 H) iy, t h

cooling a roomtenperature, ethyl acetate was added and the
sol utllr%on %gg‘ﬁ%@% t(ﬂﬁa ittle water. The organi c phase was dried and

evapor at git) Cgclghsse- b 3klienmarbokyl{cadddbhtyl bérs was used i mmedi atel y wit hout

flurC;Pg;rrg;I” f2I g@gegﬂg%%§% @OO?) ?3 25 gZ]ma():(to 7507enr%81)§V T dls[dsoweflll%dlgm d benzyl
ester 20 telr@idér@fma@&(?@wﬂ)an(imﬁleé@l ariseisaliathgile %Fmag‘?ﬁdcﬁl‘é‘ﬁb’opm hane
( 150 rrL) mTé)-EPdshﬂfnst -DIRSxiad seudhefueany( 1qarmrmcoaglxﬁiol N0 ?ﬁivﬁﬁer( 15.61

| | d f
Dot r it ﬁmﬁ}eﬂgﬁggﬁgg'{a@aﬁe& s e 9155 I N R R AR
nL) was agsldess werogepBstedund tHe dubousAfktracted s/nthrmmmg)efroleum dthiert(k2). Thd h t he
et o o SBRAESH SGh R Bpl Blete YA il brfRCH%d BRfyERodlddh Sl bl v

acet at e( re was
bi sul phi t«xa(lgﬁ&)ll (3Arh wri6fe), witichewasarsdd mp@ﬂ'@hewlth@u@llﬁbﬂéwcﬁw sol i d.

Thi s resss HepLas) QU bf9l96§HbﬁlgBl 9t1&9@1}i ChnoBi a9 @pw1-an @H, hsaa 0809 9) .

el uting npefroleumether to give'a white
Sol't 2% 0. GH.aD. m@% 7.02 (1H
(i) 2-Oxa-3-aza-bicyclo[2.2.2]oct-5-ene-1,3-dicarboxylic acid 3-benzyl ester 1-butyl ester

Crude butyl ester(300h) (31.84 g, max 0.176 mol) was dissolved in

dichloromethane (300 mL). To this was added N-hydroxy carbamic acid benzyl ester
(30.9 g, 0.185 mol). This solution was cooled in an ice/salt bath then a solution of

30 tetrabutylammonium periodate (80.1 g, 0.185 mol) in dichloromethane (100 mL) was
added dropwise over 1 h. After stirring for a further 1 h, with cooling, the mixture was
reduced to a small volume in vacuo then stirred vigorously while adding diethyl ether (1
L). The mixture was filtered washing well with diethyl ether. The filtrate was then
washed with aqueous sodium bisulphite (x2), and brine, dried and evaporated to give a

35  brown oil. This residue was purified by chromatography on silica gel, eluting with 25 —
28% diethyl ether in petroleum ether, to give a viscous pale orange oil (42.41 g, ~69%)
(contaminated with a little benzyl alcohol).

~-91 -



H(CDC13) 1.52-1.62(1H, m, 1.75 - 1.86(1H m,2.12-2.24(2H m,4.81-4.88 30
1H m, 5.11 - 5.23 (2H, m, 5.6 (1H, br s), 6.51 - 6.64 (3H m, and 7.3
7.4 (SHNOrtr)s/.0870Es<anpl e 301 PCT/EP02/05708

1- Hydr oxy-t-4-[(3- oxo- 3, 4-di hydro- 2H pyri do[ 3, 2-b] [1, 4] t hi azi n- 6-

yl met hyl ) -am no] -r-cycl ohexanecar boxylic acid

e b s e .8 AP 00

3- ox0- 3, 448D l(nyfel,rm) mzpmoqaﬂsng ©F9-6,74](2Hj ap)j aret B2BAIEH, al)e A sol ution of

ethy! 2R GRRLoRERL B Lol é;gofgszeneq DRyl heii3ondeor spg) od © and

treated I'spersion ). After 1
hour rret hyI 6Tamsnb1t15’nmfdmﬁ?1r G3@D @2%&!@)&)&%@@&)@11(134 dioxafe @50Kel) waand F.
Lang, 8 s8dium ﬂﬁﬁ&ld@@&ﬁﬁ&@@ 3M, ‘Q@@ nRA AL h PRy gvaa@ﬁ'e fq&‘thi‘g Was
stlrredfor 1 ours at roomtenperatu solutlon uted with

Et OAc (1 $tirtadefpr SQuan depnivesheda dlfthylﬁﬂmdm The piecpus RhascayasHg) utect Ot 0

about 10 ?Hz WithES th c&o@lﬂbh@l ad¥d Sarldi dxt@éte@v@mlfetm%mfe hed). Wihk Romiblddat | e 10
EtOAc to th

t . 95 Cl - M 1009
A A AL
sol uti on @9.8,84%)301a) (788 ng) in dioxan (120 m)/water (30 m) was
t t 0 i d
over nf e SHRPPCTS B RE L33 T e o A REVER Sl 0 BB (AR B30T e
2N HO  t o(2bhin), §13€- @6%62@mhtaed73s’6ﬂl(gHm§; filtered off, washed with a

|1 I ] \%S3
?K?’CI ) ;’0 Z(gegb f\)flr L 3R 3d£2aﬂﬂ g?il&[?rz %@@cbﬂl&ié—? caﬂioX?h@aé& Ibbitzyi Et6FD) -

6- Hydr oxynet hyTh% Hl gs t@‘-@ﬁﬁl)&}% g#b@mra@@ gnfg lﬁqyd{ogy-lr]a%qbie%qtﬂ@zoi@ A
tsol UE ion @244 et6&ﬁﬁi@®xwéﬂeca1@@1v@dﬁraﬂm (1(ogeﬁnpﬂ1en ll-e'ﬂ'rﬁ 3( g3An) vv:c th
rne am n OI’
Ly a0 SRR R S0 £ e s B0l SR S0 Al
ki esel guhforiSmin emmbnisnchydregen mlbmlatec(ﬁ %fg,ﬂﬁémmlbwaslaﬂdhd Heul(ﬁlmwrrg) in
water (8 C%Hﬁ%&%n emdfrﬁmﬁfﬂl hgﬁgg agia g%r'age& Bfer? g%ﬁéﬂ%?q‘ pg0 7 with

dilute H [ was ev triturated under

wat er . Th@lw@d’z@tthmgtnwd ovarBig g& qHuigd Vé@l \Maféfe%nd/%@emitmﬂgﬁbﬂ agelife t e
solid ( 34@191)The|\65n(1ﬁﬁ’§ oﬁaﬂifc%xﬂraés {leMd wlshed K9 5% hgRdokRRUic 66 then brine,

O AR SAe s Py PR D e e o o
MS (+ve ion electrospray) m/z 289 (MH).
(c) (4-Carbamoyl-r-4-hydroxy-c-cyclohexyl)-carbamic acid tert butyl ester
The benzyl ester (300k) (9.75 g, 33.8 mmol) was dissolved in 1,4-dioxane (150

mL) and water (60 mL) and hydrogenated over 10% palladium on carbon (50% aqueous

25 paste, 3.3 g) at 400C and 55 psi for 68 h. More catalyst (2 g) was added after 4 h. The
mixture was then filtered through kieselguhr, washing well with 1,4-dioxane and water.
To this solution was added 2 N sodium hydroxide (25 mL, 50 mmol) followed by a
solution of di-tert-butyl dicarbonate (11.12 g, 51 mmol) in 1,4-dioxane (10 mL). The
reaction mixture was stirred for 5 h then reduced in volume in vacuo, before extracting

30  with ethyl acetate (x5). The combined organic extracts were dried and evaporated to give
a white solid (5.96 g), which was chromatographed on silica (400 g). Elution with 0-6.5%
methanol in dichloromethane gave a white powder (5.52 g, 63%), identical to the material
produced earlier.
8H (dg-DMSO) 1.3-1.76 (17H, m), 3.17 (1H, br s), 4.95 (1H, s), 6.71 (1H, d), 7.0 (1H, s),

35 and 7.14 (1H, s).
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30 M) was treated with manganese di oxide (730 ng) and stirred at room
tenperature. Further manganese di oxi de was added after 1 hour (730 ng) and
16 hours WB0G/osmys After a total of 20 hours the m xturePaagEPb2/hi7es ed
t hrough ki esel guhr and the filtrate evaporated. The product was triturated
wi th Et OAc/ hexane (1:1) and collected to give a solid (180ng). -94 WO

03/ 087098 / 2/ 0570 9 E 9 5 (1009

(e) Titl eA(f:%grlr-pa (})rﬂpﬂ{aifol?rl\@]of”g gkogifﬁw a?ﬁ%%%?&l‘%?:&}"‘?éewg- aEld aﬁ ne

(300e) (1lewboyylic anlddiehz:ylcﬂsmrr(SQ(ll{)S m)/methanol (1.5 m) wth 3A nol ecul ar
ted th di

creves, o AEIUL St SuOM R PGBl oy eated W D sodium

di | ut ed W|th clnﬁe;ﬁmrhﬁ(bz&ﬁdmn)e (2hd0 @ad 87 malX Wasdjswdves iNAVIOSE: (ZThal).

aqueous V%tlﬁ@w@%‘h&@é&"a%@yl&‘ﬂnﬁ&é (@hb@ bqsmmaﬁdl?ydffgmﬁ&%cko%g?g fpd ractions

dried over SO4 and evag onat ogr (E) e res
( CHC13/ VeI YisserplgEom was ?ataia%tel 107 é’%bkﬁeh ypderisgsan. Mere doegioudidl 3100 ng) .
]2.0615 yl\/F?ﬁﬁcﬁB@l@/ (D3 A5 11mb1) Ivaé thetHhddadl, and 1Raind c&rﬂiﬂue&fi‘or aZufthér ’24"» flzl'z Hd) m,

7.24 (1H, %e)% lm‘%bwt‘ﬁ?ﬁ’o(i%‘ihen éickg’r?‘fﬁi‘a‘b‘% ad%)édsﬁhlé PP}(“aal)‘ wag PB@?‘?PD’ d) This

mat eri al Bistagesl abrdroatograpbi twice baositicag? haﬂr@ﬁlg)io givealse titleedmgsbusidtds alM HC
in et r@)er g&uggﬁ)(zgryg%eyfxpg ‘gﬁl@ﬁ]d&ﬂhﬂé&/ ?dl;l;ge solid was triturated under

et her, rovide the title conpound

(112mg) %(@D@s). b%eﬂ&c(&%%é@fﬁwﬁ%ﬁf@m 1009 Exanpl e 302
1- Hydr oxy(mt)y-@ydidixaX93-diedesr 1@'ahid‘a%‘iﬂéd0[3 4-b] [1,4]thiazin-7-

(V'G”‘?éthﬁ'o)xy""[“l “@%ésﬁ%é&?ﬁfﬁfﬁgfﬁ%b‘” s disolyoya ot mshidielion A0 1O H
MeO N O thi Nandscodied m)arbie&buihr Do ﬂﬂ@wa@hddw shbvaby] eheer DitEh q;roearmrlﬁi {-BitoRRR

ved. Kned B freny 37, TOHERE. Loounlfon NP srinBaon 5 R Sitiaanda (105
m) and Isgwobintempbishire, edbyldic¢tate, veasradyledvaryd Sieisplugidn atash&Gvithd litdeat ed
dropwi se oumef. The or%grﬁ@‘ﬁl?a%e stthe@ aP&’E %oﬂitéc“otg‘?ve( %%ﬁ%@h&% 10-5%13‘81 ution

was maintained at This tem. treate
pr ecool edVasgised gramediptely ja h@&}rfuathﬁrm%ﬁ@a%ff qui ckly transferred to a

flask andky D@Bﬁn@ltﬁohﬁxmﬁbi@bEQ@QlZ@&t—tSOenezﬁ@rboﬁ'licQ{ci(ﬁtérﬁw &ferl O
20 Crude amide (300m) (max 89 mmol) was dissolved in dichloromethane (150 mL).
To this was added N-hydroxy carbamic acid benzyl ester (15.61 g, 93.5 mmol). This
solution was cooled in an ice bath then a solution of tetrabutylammonium periodate
(40.49 g, 93.5 mmol) in dichloromethane (50 mL) was added dropwise over 0.5 h. After
stirring for a further 14 h the mixture was reduced to a small volume in vacuo then

F!

25  diluted with ethyl acetate(500 mL). The mixture was then washed with water, aqueous
sodium bisulphite (x3), and brine, dried and evaporated to give a yellow solid. This
residue was purified by Biotage 75 chromatography on silica (800 g), eluting with 22 —
60% ethyl acetate in petroleum ether, to give a white solid (9.47 g, 37%);
8H (CDCl3) 1.52 -1.62 (1H, m), 1.75 - 1.86 (1H, m), 2.12 — 2.24 (2H, m), 4.81 — 4.88

30 (1H,m),5.11-5.23 (2H, m), 5.6 (1H, br s), 6.51 — 6.64 (3H, m), and 7.3 —~ 7.4 (5H, m).

Example 301 1-Hydroxy-#4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazin-6-

ylmethyl)-amino]-r-cyclohexanecarboxylic acid (6-methoxy-[1,5naphthyridin-4-yl)-
amide dihydrochloride

-93.



30 warmto approx. 20C and standing for 3 days the hexane was decanted and
2M NaOH sol ution added until basic (pH 10). The m xture was filtered and
the filtraoasestooeacted with dichl oronet hane (10 x 200 m PCT/HEPe2/037¢%8NI C
solution was dried, evaporated to 200 ml and treated with

m chl or operbenzoic acid (26.5 g). After stirring 16 hours the sol ution was
washed with excess aqueous sodi um kg carbonate and the aqueous re-extracted
with -95 WD 03/087098 PCT/ EP02/ 057 di chl oronmet hane (10 x 200 m ). The
organic fraction was dried and v.oe and the ,residue chronatographed

idi_ne rl (APCl +) mz 128
- 2-|pi col i e N—OXI! e 5 The pyridi ne N oxide
~a@h i ce-coole e of fumng nitric

(MH, 1009 (b) 5-Fl uoro-4- ||tr
(302a) (2.12 g) was treated w
acid (7.1 m) and conc. sulfuric aci d (7.1 mM), heated at 35-40C for 1 hour
and 65-70C for 5.5 hours, cooled and ice (45 g) added. 10M NaCH was added

to pH 10 (anuieihie 3%)&6—31,21&1113961‘6&11 Bokidd[8 2-Bf IOMEhiednu-63Qrdxylatg he or gani c
fat L on s Ok SRR S By PR Sk ol ({73 il BV Eld (st Bored M

(APCI+) mz 1
5- Et h&ycmdlmayddn\etthyd)dmnﬂayﬂmde (540 mgplf aéD%@sWsmn o). yfier 1 hour methyl

2- t t th
od um hy SAEAES Brgrhogshidthe Dafld ks e¢31%‘3é’2“?)&<%.| 4ETR I LRBh L o
The pyri di% 4681463 BorEyd apd the f@)‘%éﬂr&@d@d amgustat Fequn pmpesatiemt i nued
for 3 daygnhe YWhiedn Waddifhtbd ¥xhVWae Aadd afired) %sh&?wﬁﬂﬁirdtéﬁ@%?, O0RED, Qe dnld

chl oroform (3 x 50 ., Ih r nlc r.acti nd. ev rated to
give a yeF‘fa%Waé‘?Sllth‘@?ét. lé)lmg). © 5394}’5"‘ r#ﬁ re}l\;@?ma% e(100% (d)
2-ACEI(DXyEEDAw{o-tﬁee§tpr(mSg)bonyl rret hyl t hi 0- 4-ni tropyri di ne A soI ution of
the ester o, € anhydride (43 m) was heated to 20 80C
for 6 hou]r\éssgé\@& /3322289{ %fyl{ila /fgo added and evapor at ed.

Chr omat og(taBHOx®8B, 4 dlhydnoew@wetdé@l,lré}[ﬂ Athi@eisetfesahexylicldcidgave t he pyri di ne
(1.03 g9). (e) Z-¢ Pgdm%y@?gg n@g)%nquﬂ(pzd Iﬁgmtbld@b?rm?‘v}%k tleated

1, 4] thiazine A so ut| on of ac| acetic

ridine (30
aci d (27. Sropjse\Qysr 2 bpwt‘@&i(kﬁ @paqso%améﬁ 11%“3;63 %‘quﬁﬂg%fd 2 e?faoc for 3
hour s35 f i béapbreioh it :%mbx k3 ﬁﬁe\bg 5m12&a@ﬁuﬁee\aa@am1t{e:utd sHAITHREsEcipitatdr at ed

bi dd d d
it h B AP e N L e

resi due vvgﬁrelaedh&é@iiémm) in acet ic acid (30 mM), heated to 100C for 24
Sold ¢ %ﬁ%ﬁ@ﬁ%&@k@%ﬁ%‘@p@ﬁ @&?ﬁ b R0 o5 (100% (1)
7- Hydr oxyfr drpxypstipl$-eag.drdihyduo %3@ ZHI #Hhiatingi azi ne A sol ution
of thgy pyri dot ki RN the8@Box{IRARIABD1b)T500@x R TR 4B svitly eat ed
triethylamine (0.396ml) was cooled to -10°C and isobutyl chloroformate (0.339ml)
added. After 20 minutes the suspension was filtered through kieselguhr into an ice-cooled
solution of sodium borohydride (272 mg) in water (8 ml), the mixture stirred 30 minutes
and the pH reduced to 7 with dilute HCI. The solvent was evaporated and the residue
25  triturated under water. The product was filtered and dried under vacuum to give a white
solid (346mg).
MS (APCI") m/z 195 (IM-H]}-, 50%), 165(100%)
(d) 3-Oxo-3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazine-6-carboxaldehyde
A solution of the alcohol (301¢) (330 mg) in dichloromethane (30 ml)/THF (30
30  ml) was treated with manganese dioxide (730 mg) and stirred at room temperature.
Further manganese dioxide was added after 1 hour (730 mg) and 16 hours (300 mg).
After a total of 20 hours the mixture was filtered through kieselguhr and the filtrate
evaporated. The product was triturated with EtOAc/hexane (1:1) and collected to give a
solid (180mg).
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dropwi se over 2 hours with 0.5M NaOH (3.7 m ), stirred for 18 hours and
evaporated. Water (10 ml) was added and the product filtered off, washed
wi t h wat ewoanasmes ed under 35 vacuumto give a white sol iPAT(EP8Xoay)8 MS
(APCI-) mz 195 ([MH -, 100%

2- Oxo0- 2, 3-di hydro | H pyrido[ 3,4-b][1, 4]thiazine-7-carboxal dehyde -96 WO

03/ 08709 dot h 226 On
nanganesg\'dgi%gégd? %gégzﬁ%% &%F}%g%soéo § %(rjl 102 Idficzzlhijglrjge'g hane (2)2 5m)
was heat g@) a‘htleG&ﬁ;‘nﬁcﬂmdw hours under argon. Fil trat| on through k| esel guhr
56 (APa ) oo br R EB bR e i 1D B Slido W adtrd it e
Sﬂa; ;)oxal dﬁlwdkn(‘li{@.’ég)ﬂ)(rﬁ@hw)l (bAdnlpwithé A BOBehlaf &@@emas fefluxedh$ bowfspr m (1. 5
ours,
cool e ?\‘%8 eggé?egmeh‘w | umﬁ?%c?g)gg?%%?%or oh Zwﬁl&z %J%%&%%ig by %fh&h
stirringt @m@xﬁwg&dﬂut%whnc}ammr%%ﬂ ) andewasied wikimagedisdVaHCO0. ¥hg and
washed wi becﬁ@ $RRYS-ex AR th AR rsMuAQHS d @ibiRdd ¥RanicTrRNbAPE I &Fovdrt | NeS

over it 20% STeha e st 6 CRAPBIORERYY B o0 (e sty REBES) oo N
95 5: 0 5)9595&(\76 Eaecfrdisisase of tHeltitlet dobdppuad (fPOung). (88 ng). 15 1H NWR

%ﬁs’%ﬁw@%ﬁ%ﬁﬂs -1 GIF pby{ 80 Pl iy 2f2 g Gzl 5.2 40, 7
8 37 (1H(B)m).s. 501(2}(15913&)(%3%(71(% @), 6138 € Hyddd.eh-24(1HKgl) a7 éb(lH,lct)n in
chl oroforgnf%wg za?)cgﬁl(ljﬂ T,ggil with IMHCG in ether (0.5 m) and

evapor at ed ness s dried_ under vacuumto_provide the
title 2&@%@%&&5@7@%@ 1n|\¢é1<(f¢§°ém(1’6‘?fh@l°ééf1r8§iﬁfﬁ%ﬁ9d Frith %ﬁqlwthqooc%)
Exanpl e 303mly dhdksve; Mra&e&to[&%e@g%@,SShQMydﬁ@rdté&wer g0ke fitekdd and dried

[1 4]th| azi,n m -r C ecarboxyllc aci d
6- meth Ndfrlvaﬁ]l%?gepﬁ‘gvﬁ%%ﬁﬁtﬁpﬁ’in-poé%(l@H’? #&)di hydr ochl oride O HN HO H
I\/EO ~aN MO+ iBn e@@)ro?pmmammmmﬁﬂ A%t ure of the carboxal dehyde (13e)

(37 mg) and ami ne (300e) (55 ng) in 30 chloroform (4 m)/methanol (4 nl)

with 3A nol ecul ar sieves was refluxed for 3 hours
Example 302 1-Hydroxy-7-4-[(2-0x0-2,3- dlhydro-IH-pyrldo[S 4-b}[1,4]thiazin-7-

ylmethyl)-amino]-r-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-
20 amide dihydrochloride

rﬁ@ﬂf

(a) 5-Fluoro-2-picoline N-oxide
The preparation was based on E.J. Blanz, F.A. French, J.R. DoAmaral and D.A. French,
25 J Med. Chem. 13,1970, 1124-1130. 5-Amino-2-picoline (12.5 g) in ethanol (105 ml)
and 50% fluoroboric acid (44.5 ml) was stirred at -5°C and treated dropwise over 45
minutes. with n-butyl nitrite (31.25 ml). The solution was maintained at this temp. for 3
hours, treated with ether (100 ml, precooled to -20°C) and the solid filtered off, quickly
transferred to a flask and covered with hexane (precooled to -20°C). After allowing to
30 warm to approx. 20°C and standing for 3 days the hexane was decanted and 2M NaOH
solution added until basic (pH 10). The mixture was filtered and the filtrate extracted with
dichloromethane (10 x 200 ml). The organic solution was dried, evaporated to 200 ml and
treated with m-chloroperbenzoic acid (26.5 g). After stirring 16 hours the solution was

washed with excess aqueous sodium bicarbonate and the aqueous re-extracted with
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cool ed and treated wth sodiumtriacetoxyborohydride (300 ng), portionw se.
After stirring at roomtenperature for 7 days, the m xture was dil uted
wi t h chl owofoatsioahd washed with agueous Na2CO3 sol uti on, PATIEPd2/a8768 Na2SO4
and evaporated The residue -97 WO 03/087098 PCT/ EP02/ 05708 was

chr omat ogr aphed on silica, gel, eluting wth 2-10% net hanol -di chl or onet hane

t i f b tl d 30 13/ CD3CD
155 7° dsorpefiang i S 200D it ofesgl Wioh ot altlna spbndfited bgone’ 5,0
S), 4. 17 résdhde chyom&ofbphdd{15)% E’rK)H/Et()AIeI) todgiye ﬂleafyr(dim&; Nebxid3(513)( 1H, d),

8.18 (1H, pl) 62 (1H, d) This material as a solution in
chl oroforNr[§ Mﬁawéizg%ms ’tlr,ogg ed with 4AMHC1 in dioxan (0.2 nl) and

evapor at €o) §-dFlarygresidro-2rpicotiot Ndoxide dried in vacuo to provide the title

d (35 Ex I
gggpgygy d§ OXy'T?L)eRyf{?lrfeW%xi&Q?)@iag@ 'i@%ﬁv%é’)re&é& \A/f@lSan(&@'Eoolé@%turéQf anpl e

[

[ 1, 4] t hi dsmgeipicasth() mdhasogone. %l@ﬁ%ﬁ@ﬁéﬁééﬁﬁb‘?ﬁ%q% éc‘&oac(fler hEOHbXY -
[Bl ?] ?aﬁ/ba%@nsgdpof&ybhoam gevlet imdcia@gisl @rddded. 810Mm¢@{§vasl‘dla&dﬂto ][‘ﬂo 1th|

r (a am no r a1 bo e A so n me
o i mo- S8 s TRRIE i ectal BRIRNe & 106 R e sorgafay dhisd Bed' | g
J. Og. @hzqmratédto §i986,yeloR30li683)6 gh chl oroform (570 M) was 20 treated
dro se Q Pr. in chloroform (115 nl) and
sti ﬂf’gd 1\}i%‘ehou t}mljﬁsi’]w Mﬁl 03?1)@1 PZ?\(AQOQ?’& wi th excess aqueOt(Js sodi ﬁm
bi car bon4t)e3-Fdhixggabodylnesfhyltrietiadtro-Criieeliie N-9aideon from Et OAc/ hexane gave

'[23(79 brzgg‘)?{(r)b% A (Zgélm%rcﬁ ﬂ)acet&@ (( APGh #) dibk# é@%ml ﬁﬁde@& I{Mﬁreaﬁ%ﬂhz 95,

b
1, 4] t hi aspdiBmedaE 633 laltg@f azﬁé’%ﬁisgefx?aﬁg)%fbéb%nfgﬁrg 9%1 HiPpiraine ) |
6 am no -oxide 3 (nm)mms @) Res Adeal hidsiiraigewad dohtinbe) fdm ddye. Weiterqdo ail)

( 100 é}\%g ]édggd andl Ie\fnelxt‘rl’lre e)glraclv% vgﬁh gfxlgl)of (§ )({) §O n%? Sﬂfe orgamg’ Qr@tio%z 1 273
7- Br onp- 3vasxinied add dvipodatod RHgivy riydd$8 selidb{3.1] g)-t hi azi ne- 6- car boxylic acid
Th| S corr?@%? ,%&gg?r( Y 7890%)75%3@1‘0?)% ester g03/3342213b¥4t5h((3[ &etc?%o_lu of 30
100% ( YA 2Ehesioxyanathyir WYWWQHB’IIB%BY ig-AmikrgBYOUIBEL pyri do [ 3, 2-b] |
1, 4] thi azi ne A solution of the ester (302c) (3.31 g) in acetic anhydride (43 ml) was heated to
20  80°C for 6 hours, evaporated, xylene (100 ml) added and evaporated. Chromatography of
the residue (eluent EtOAc/hexane 1:1) gave the pyridine (1.03 g).
(e) 7-Acetoxymethyl-2-oxo-2,3-dihydro-1H-pyrido[3,4-b][1,4]thiazine
A solution of the pyridine (302d) (1.03 g) in glacial acetic acid (27.5 ml) was
treated with iron powder (1.75 g), stirred at 60°C for 3 hours, filtered through kieselguhr
25  and evaporated to dryness. Saturated aqueous sodium bicarbonate (300 ml) was added
and the mixture extracted with EtOAc (3 x 200ml). The organic fraction was dried and
evaporated. The residue was redissolved in acetic acid (30 ml), heated to 100°C for 24
hours, evaporated and chromatographed (eluent EtOAc/hexane 1:1) to give a solid
(340mg).
30 MS (APCIY) m/z 237 (IM-H]-, 90%), 195 (100%)
( 7-Hydroxymethyl-2-0x0-2,3-dihydro-1H-pyrido[3,4-b][1,4]thiazine
A solution of the pyridothiazinone (302¢) (340 mg) in dioxan (9ml) was treated
dropwise over 2 hours with 0.5M NaOH (3.7 ml), stirred for 18 hours and evaporated.
Water (10 ml) was added and the product filtered off, washed with water and dried under
35  vacuum to give a white solid (231mg).
MS (APCIY) m/z 195 ((M-H]-, 100%)
(g) 2-Ox0-2,3-dihydro-1H-pyrido[3,4-b][1,4]thiazine-7-carboxaldehyde
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Thi s conmpound was prepared (80% from carboxylic acid (304c) by the nethod
of Exanple (301lc). -98 WD 03/087098 PCT/ EP02/ 05708 M5 (APClI+) mm z
275, 277 (WbBH3/02008 a) , , . 257, 259 (100% (e) PCT/EP02/05708
7- Brono- 3- oxo- 3, 4-di hydro- 2H pyrido[ 3, 2-b] [ 1, 4]thiazi ne-6-carboxal dehyde
A m xture of the 7-brono-pyridothiazinone (304d) (518 ny), manganese

258“ dg (870 Amhixtubblef (S yHdbttAdanche %Izb ﬁ@%%&ﬁaﬁméﬂéet ﬁﬁfgﬁ Teat ?g7gt
un e r 0 se. di oxi de.wa e er ours

m5) and 28214 ﬁsﬁnég@fy%rom 22,575 oS Gpaisd ah@%?ij for 1 B et BEStigh

ki esel gthlltmrdneMa»pgh &idselgubi argladvupstatigayfsotvens ghvelhe p2Eg) as MoffAGte ) nl z
271, 27305&) élgl]/ 1% 40% 152 (100% (f) Title conpound 10 A m xture of the

car boxal (87 mg) and the amine (300e) (100 ng) in chloroform
(2 M)y rreIVISa(MCI()ZnMI)B\MMFHBAIOﬁS/B)ecuI ar sieves was refluxed 18 hours,

cool ed angly t sodi um tri acet oxyborohydride (237 ng). After
stirri ngr@?/ell;n%ﬁg Mcﬂe m xture was diluted with chloroform (20 m) and

washed with acieeirsaktesarbrreldehyledd02e)(p3cma)ndwatne G0 (180me®) ini t h 20%
et hanol i dh1&BFRRAMY MIAREHLAS (€S Rath 32 nRy18HMrGidvied Wab BTRixE4 k&b 4 MySO4)

and evapor at ed romato ra f the residue H40H .95: 5: 0.5
e T i dogled und Gepien A sod o B oo RS A THECh BHBaes. 1 0. 3 7
S, 2T7 IE%H dlveBight? theGhix twfe wad .dbhuiedSvifH dhlore)fornd( 2B Imi) 2iid V\()’&S)led BithQ (léH'd.S s), -
im0k B Adidon hodortRad fbtbxabied & e ith 2% ot %hliro '
treat ed windrthd dorelgined orgniefractiod. BEd Ly cxMgSOyapdrextpatated. drpmasegrapiye sol i d
was trit lof e the
P b Corahe LRI O FORD AN S) Bhy ol BE YR B E8
1009 25 Bghnpl e 305 1- Hydroxy-t - 4- [ (3- oxo- 3, 4- di hydr o- 2H pyri do[ 3, 2- b]

[ 1, 4]1oxazimNVIRY( (mtdl?ob ADDY0L-1.7 48 18)) @D qEHDaRY2. 52 ACIH] m), 3.48 }H,mo \

S e L RSN o R AR e R

3- Hydr oxy[d B d), 13- @hfltl,dhne (20 g, 0.143 nole) was dissolved in methanol (400
m) and 'ﬁn? Bla%a? Bs Qfsolatri%’l ﬁ?ﬁ{l&r@f&ﬁyﬁ@ﬁhﬂ& f:?vﬁ@%@f&ﬁlwi{ﬁﬁ\/{rﬁel in &ﬁerml e)

was added _ )
(0.5 ml) and evaporated to dryness. The solid was dried under vacuum to provide the title

20 compound (78 mg).
MS (+ve ion electrospray) m/z 495 (MH*, 100%)

Example 303 1-Hydroxy-z-4-[(2-0x0-2,3~-dihydro-1H-pyrido|[2,3-b][1,4]thiazin-7-
ylmethyl)-amino]-r-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-
25 amide dihydrochloride

(a) Title compound
A mixture of the carboxaldehyde (13¢) (37 mg) and amine (300¢) (55 mg) in
30 chloroform (4 ml)/methanol (4 ml) with 3A molecular sieves was refluxed for 3 hours,
cooled and treated with sodium triacetoxyborohydride (300 mg), portionwise. After
stirring at room temperature for 7 days, the mixture was diluted with chloroform and
washed with aqueous NayCOj3 solution, dried over NapSOy and evaporated The residue
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roomtenperature. The m xture was stirred for 30 mn, then was cooled to O
C, and bromne (7.2 m, 0.14 nole) was added slowy. The reaction was then
stirred awo®3@sfogs -99 WO 03/087098 PCT/ EP02/ 05708 ' 10 miPoirmPOI@ITosvas
guenched with glacial AcOH (2.5 m)-_ The solvent was renoved in vacuo to
afford material (30 g, 96%, which was used w thout further purification.

VB (ES) nggs ddSmbio nheél"bﬁ ﬂmp)ze E&mﬁhgﬁﬁmbz _00%-mietRbAd1 Gt brogH dade ] OXY)

acetate 5.Th drox r| dl gwp 30 g, 0.14 nole) was suspended in
acet one (%%%ﬁi ee bag 8 fhsitleso E‘é‘lg’ 48k (39 g, 0.28 nole) was added,

fol | owed hymnﬁ(cmmm@m B5-1(ARH, n), 1.892.246 ) £3.65 TN, 3060 Q@H, WS

ai rut ed A e RS e o BRI T T, s PR TR 18 T, o

t he fisl trcﬁt&Sﬁ/zﬁkHcabh&ﬁﬁt(ﬂHl dd in vacuo to afford material (38 g, 89%,

which 1 t 0 (M +
|—|)I+C (c) rom) gﬁg\%yrl gygﬁ%?%h Iao@a% n- Mé%t(ﬁg@f g}ﬁﬁt%?g yl’l(dl ne
(305b) (380@11 2) meefﬁpwa@dd@ desiesse dne polil was émedowcuqcmsmromd; thend iron
powder ( 2QibonthodBd RS Rig)was added. The mi xture was mechanically stirred

15 and heated at 9 led t t t d
il ut ed WSH? Eé‘mc%@mpw?mmﬁ RORD%bs i1tered through a pad of
silig® gel and the filtrate was concentrated in vacuo and the residue
t al d f 2 d
o< (- sovgimeit sy 3 4o Broio AR5 ob G Rbitids) i ol e
(305c) (eIl '@]thMuﬁG-ryﬁmleﬁn)yl)ammq]-&ﬂsfcmhphwbvbmdhb@mlrﬂ@nedmxd- (3.9 g,
26. 3 rrm)ll\gl\}sthr\i]\ﬁ:;jl gyﬁﬁl? x)ﬁgfhﬂdel?iﬁgﬁ&?hmdé 150 m) and the solution was

degassed 4Pd 0 ng, 2 mmol e) was added, followed by a
solution of potassiumcarbonate (6.9 g, 50 mmole) in H20 (20 m). The
reaction was heated at reflux under argon overni ght, then was cooled to
roomtenperature and diluted wt 5, ENQAC (200 m ). The sol ution was
washed sequentially with H2O an dr i ed K‘Na 04), and concentrat ed
in vacuo. The solid resi'f po i fed ™ ashy” C omat ography on silica
gel (5-10% Et OAc/ CHC13) to a d 4 solid™2. \g, 389 M5 (ES) mlz 253.0
(M + 1) +. (e) 3 - Oxo- 3, 4- di hydr o-
1, 4] oxazi ne- 6- car boxal dehyde 30 The pyrldlne (305d) (1.2 g, 4.8 mmole) was
di ssol ved, | 2C 20 and the n was cooled to -78 C. Ozone
was bubbl (@ M%Bhéﬁmg%géﬁéﬁwyﬂfim‘?' s, ??f #° until a pale blue col or
appear ed, t henAtsotutexed sisethyl dremines3-bemopedding-bedrbbiyigie §30:621) (T.Rr ough t he
sol ution 15 h I 1 4]%@ to the
sol uti on,égli?aal%%g ]?aeéc{n@; V\%lé%#lsﬂ ﬁ?{gé ?tagf[/ggébﬁjf%r hﬁ%rn &?ﬁgﬁygﬁgr oom
t enpélat Ureat@bdropwisei ayiet 2 hohws vt wentinaeso2 mhdn eblorefovn ¢ L, mbradishieredesi due
vas tritufeh&ifls Wht QolEtidPwas washed with excess aqueous sodium bicarbonate, dried and

evaporated. Crystallisation from EtOAc/hexane gave the bromopyridine (13.5 g).

MS (APCI) m/z 309, 311, 313 (MH™, 70%), 295, 297, 299 (100%).

(b) Methyl 7-bromo-3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazine-6-carboxylate

25 This was prepared from methyl 6-amino-3,5-dibromopyridine-2-carboxylate

(12.75g) by the method of Example (301a) to give 5.85g.

MS (APCI™) m/z 303, 305 (MHT, 30%), 271, 273 (100%)

(¢) 7-Bromo-3-o0xo0-3,4-dihydro-2H-pyrido(3,2-b][1,4]thiazine-6-carboxylic acid

This compound was prepared (73%) from the ester (304b) by the method of
30 Example (301b)
MS (APCTY) m/z 287, 289 ([M-H]-, 3%), 243, 245 ({M-COOH]-, 100%)
(d) 7-Bromo-6-hydroxymethyl-3-oxo-3,4-dihydro-2H-pyrido[3,2-5][1,4]thiazine
This compound was prepared (80%) from carboxylic acid (304c) by the method of
Example (301c).
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(50 mM). The collected solid was washed with additional Et20 and dried to
afford a solid (700 ng, 82%. - 100 WO 03/087098 PCT/ EP02/ 05708 MS (ES)
mz 179. OWOMBes1dys-. (e) Title conmpound A m xture of the cacChmrat/aobyde
(305e) (0.5 g; 2.8 mml) and am ne (300e) (0.93 g; 2.94 mmol) in methanol
(35 m)/dinmethyl formam de (35 m)/acetic acid (3.5 m) was 5 heated at 800C

with 3A rmhegtpg}ﬁ) g/zezgsﬁ@yﬁ-rh /ﬁ&fﬁoﬁyﬁi 6‘9‘3 treated with sodi um

cyanoboro ydri rri’ng overnight at room

t enper at U -B:ﬁ)@no ﬁﬂ&@tﬁr & difysra Hupsesidold. 26 et hiarane-espibostldehyder: 1)
filtered and t Renikivré batR EMRRRL ﬁl@thlﬁﬁn&feym@@ (518 ni’@smﬁ ﬁﬂé&‘hl&(fd@

i e (soar AR ?m%%gidb%@?“e s ) S PG e Skt B of ¢ i

Fé‘iﬁ‘?? of the
resi dége (Ruthefmamgiiasediodtidehiaradded hksre) hqgay G70mRe) atmam) Iofurd (600 nhg t I e

d 1 0 (4H,
2. 0- 2t o of $Shaug ByhYEn iRt ko) g Faboreul sollont beye 2,
(3H s) s611@6310]3&g) d, 7.25 (2H, m, 8.18 (1H, d), 8.53 (1H d), 8.62 (1H,

15 Thjs s@lu}tl m nmet h | 1:1 t ted
W|th excels§ (%%Itﬁléf%lzﬁl}%dﬁo a%gﬁ%q\?épgbé j’f{) d;n;neggo The s\glﬁisd \r/vgg ©
trituratd® Wittecosppamd fi|tered and drledln vacuo to give the title
conpggnd, as aA Wikhfe §P{Hed;arb|8§alﬁ el(MSJ (&L E?ﬁﬁ’d the)andthe (3008) (IMophg)20

Exanpl e 306 d 3 dro-2 32 b
Crt At i SahoE e R e D o ro M?%%%F%%@Fvgér K boxy.
[1, 5] napmbbgemaﬂdnreéteyllmt}amcﬂmnmwmxgbmbhydm @37 ki) M Bestirinloterlighy CI 5
T 25

So uti on Rk YaRMAS Rl AR ArE ORGP i SHBAIBESERMICOR. Sne
acid ( 9001qnec)usvﬁa@tlaudw rbd%mmcgwb eP¥i ethanel (m@ﬂgwfg)n amhthe nemba@dl t ant

sol utison Pag,ic haafiGt Md§%6§ bnd e%;&ateci f@ﬂ&%wgk@ny%ﬁaetleﬁau@vapor at ed

and treated wth excess ous sadi um bi carbonate” and extracted w th

di chl or orfeHdaRes H@Hﬂ@%?%g@r%cg@?’%ﬁee frss o tireclet W@ngéﬁ% - to give the
?L ;Jduct h(mmgs C /(Cﬂg@mpnsal BEH,8p13Y). 2I(OHZm2,623?-af&j(12§7n)( 3/1531.(2EH00%)
Met hy r
[1, 4]t hi a“éﬂ he? Eikiaﬁb%@?%lg’)% %@)ﬁj &5;7.85 BAE/5.%.5s ik, .54 (111, @), .63
(14, d)
20  This material as a solution in chloroform/methanol 1:1 was treated with 1M HCIl in ether
(0.35ml) and evaporated to dryness. The solid was triturated under ether, filtered and
dried under vacuum to provide the title compound (90mg).
MS (+ve ion electrospray) m/z 573 and 575 (MHT, 100%)

25 Example 305 1-Hydroxy-¢-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b]{1,4] oxazin-6-
ylmethyl)-amino]-r-cyclohexanecarboxylic acid (6-methoxy-[1,S|naphthyridin-4-yl)-
amide dihydrochloride

(a) 2-Bromo-5-hydroxy-6-nitropyridine

30 3-Hydroxy-2-nitropyridine (20 g, 0.143 mole) was dissolved in methanol (400 ml)
and a solution of 25% sodium methoxide in methanol (33 ml, 0.13 mole) was added at
room temperature. The mixture was stirred for 30 min, then was cooled to 0 °C, and
bromine (7.2 ml, 0.14 mole) was added slowly. The reaction was then stirred at 0 °C for
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WO 03/ 087098 PCT/ EP02/ 05708 This was prepared (51040) fromthe ester
(306a) (23.8 g) by the nethod of Exanple (301 a) to give a solid (11.8 g).
M5 (+ve WO oalogwps ospray) mlz 257 (MH, 100% (c) 7-Chl or ®C3/EP02/05708

- 0X0- 3, 4-di hydro-2Hpyrido [3,2-b] [ 1,4] thiazine-6-carboxylic acid 5

Thi s conmpound was prepared (96% fromthe ester (306b) (11.84 g) by the
En[eula] d ofqgl%@nméﬁ M%Eﬁd&& uﬂthvggac%glsﬁé%)ﬂ (£.3161) 9he VB vEMRFA s tbrd®vEd 443

7- Chl or 0vecR/ig aﬁm é%8@&6%%4“/&&%9’&&8&8mwbtypph%lﬁberzp%]ﬁqaﬁﬁn 4] t hi azi ne
Thi s comag sm&mpqp@y[edﬁ (70% fromthe carboxylic acid (306c) by the 10
nmet hod of 301¢) ve, | Iec rospray) mz 231 (MH+, 1009% (e)
7- Chl oro(@l%@g}?égbg ?d’?lgoﬂyi{%ﬁpr%éf Xé’ i [ 1, 4]thiazi ne- 6- car boxal dehyde
Thi s Sonpound Theshydreqyayeding {20%r) (mmmmwmbumﬁ@mﬂ)inwemhe(mm)d of
Exanpl e | m z
229 (W(a?i@@g?%éu? %}Ibe‘i“mta es(gb h%gﬁr’?g’]li?%as %d%e&@°¥l3‘2('ﬁd by S ogﬁ‘ﬁd&r%]yée %306e)
(134 ny) (&nd mlh@lémﬁmeleo 36beyeaet1c817wmj}eatqdratmﬁl@r@rdﬂrhr,(thenﬁw pealpditml (3

m) with, 34, I r eat ed
hp s e Hgérgdu@é arid GRS WA E&% %@&&éﬂ&%ﬁs renfoRel 89 sadthd

et oxybor ohydri de ter stlrrl oV ght
the mixt Jﬂeamamthﬁ%&atw@ cepmt@FeéﬁﬁWﬁ%etO(d@% :%a%@@m
aqueggs wWRhictBwithbe: ReHeossificait.i on was re-extract ed with 10% net hanol in

di chl oro e ned organic fractions d d sS4 d
evapor at ﬁé@@@gﬂ%hsﬁgbl t he rgsi elue (C:I-lZICIZESNeE]I-legO:( g/g) g?ﬁtvgnfree
base of t(tke6iBrohm-4EnoidoB,2-81 1 AgoxazibH-B-NMR 6(DVBO) 1.4-1.5 (2H, rr) 1. 7 1.9
6H, , 2.49

6,05 (1H 5 o) Fhediy ab‘?‘*%gé oy gDz pasigibisgd i Ak R0 2
(1H, d), ml). 2ad iompovster €30 mH).36 mele) ragladded. aTlsednmmr@rwaSﬁnechamcaﬂy stlrre

di chh gr ongh hensa FEIMeO Tor Slhrltﬁéﬁswatsrc%afeﬁ% %cﬁﬂi‘te’iﬁﬁdf@hrd dhd diuedaneh (0. 1 Om)
|turate und filtered

and evapqrate eSS h

and dri edt Qﬁ@e(?lega ﬂh‘? ’611’&”8\7’1’3&3111 eﬁi‘y\%ﬁ‘} GRS t?a(gﬁgafﬁ’gtﬁ‘ %% AMREAE+ve
i on Sl eciconstased zmvzzczwamc(twéﬁremdlﬁ(}%rystahaeq)ﬁmnMOH (15 g, 52%).

1- Hydr ox % -tetrahydro-[1, 8 napht hyri di ne- 2-

yl met hyl ;ﬁdgrﬂé‘ﬁ%’%’]r% hex necar boxylic acid

( 6- net hoxg) [63(B)- S‘azpwt)ﬂﬁ -pyrided3.4-b]{A, ’}J%a@ﬁlnlé-@iehydr ochloride - 102 WO
037084098 PCT/ ﬁ%%ﬁ%dﬁl@(ﬂ\ﬂcf@@g, 26.3 mmole) and frans-2-phenylvinylboronic

acid (3.9 g, 26.3 mmole) were dissolved in 1,4-dioxane (150 ml) and the solution was

degassed with argon. (Ph3P)4Pd (230 mg, 0.2 mmole) was added, followed by a solution
of potassium carbonate (6.9 g, 50 mmole) in HyO (20 ml). The reaction was heated at
reflux under argon overnight, then was cooled to room temperature and diluted with

25  EtOAc (200 ml). The solution was washed sequentially with HyO and brine, dried
(NapSOy), and concentrated in vacuo. The solid residue was purified by flash
chromatography on silica gel (5-10% EtOAc/CHCl3) to afford a solid (2.5 g, 38%).
MS (ES) m/z 253.0 (M + H)™.
(e) 3-Oxo-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazine-6-carboxaldehyde

30 The pyridine (305d) (1.2 g, 4.8 mmole) was dissolved in CHClp (200 ml) and
the solution was cooled to -78 °C. Ozone was bubbled through the solution with stitring
until a pale blue color appeared, then the excess ozone was removed by bubbling oxygen
through the solution for 15 min. Dimethylsulfide (1.76 ml, 24 mmole) was added to the
solution, and the reaction was stirred at -78 °C for 3 hr, then at room temperature

35 overnight. The solvent was removed in vacuo, and the residue was triturated with EtpO
(50 ml). The collected solid was washed with additional EtpO and dried to afford a solid
(700 mg, 82%).
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MONNNO H ~ N (a)

6- Anl i no-5- ((E) - et hoxycar bonyl -vi nyl ) -pyridi ne-2-carboxylic acid nethyl
ester To woddgs®msed sol uti on of nethyl PCT/EP02/05708

6- am no- 5- br onopyri di ne- 2-car boxylate (1.06 5 g), ethyl acrylate (2.49
m), tri-o-tolyl phosphine (280 ng), triethylamne (3.18 m) in

di net hyl fmsr@mgﬁz {200 + Vg8, added tris(di benzyli deneacet one)pal | adi um (0)
(211 ny) and .the resu tant solution was heated at 50C for 72h. After
stirring (GQ/él?lﬂ‘?@?fflPO‘% m xture was evaporated and the residue treated

with f" chlt or orm:d;:@tltge/wﬂaerﬂaiboaame i ed5e)\(0t5trg mmmhrgn?ﬁm@wbo@qo?gn was
re-extrac W % | rone ne
organic f¥ (;2% Wlm@%%ﬂﬁ%ﬁ)z dig @9’&% %%%ﬁl%ﬁ‘é‘?q “g%?g”ﬁ Wehe

resi dée (It ﬁ@?@wldummdimlﬂatsi’qx’bs for St latues, 4061)3dgad(ﬁeatlaév\pﬁmﬂxinhn(360 Ny,
31 9. 1.

6- An/? no-g@é()b%?%llgg car {ﬂﬁy(h quf?/errlgt?i&l g - éfg[ cfol(ng)teénc?e&aunl{ee[’ ei ester
A sol uti dmxémretvw@ Islt@rth omﬁ)anetsgdor@rm d: l\)le@lﬂel(egtanmﬂ)e ﬁh@thpoga@tht ed
over 15 paj.adi ‘ImNQQtrEQtE@%h(aﬁge@us(sgéluﬁgémﬁﬁ{at@ﬁldbxtfﬁ%ds(%ﬂﬁ' on was

filtered and evaported o glve c(ﬁ(lpr O(ijuct (+ve ion

el ect r os P& ynql iorgfp\gm(w dqqg]d@@ sulfate), and evaporated to dryness

7- OxQ-05, GCHroﬁIatcfgfrﬁ;ﬂfyy(ﬁTtﬁe febidak (2 bYduhymbadinEcRofonidittit) Eevatdbd¥ebiiyle est er
A sol ut|o of am nﬁé ig )7%& 45 ng) in acetic acid (20 m) was heated at

100C 20 tfbercoﬂpo“? icid was then evaporated to give a solid (276
ny, 98% . | HBIMR\MCDEH 3RO b e {2 Hilm), 2(362.0N#H, m:t,cm%2 (2(2H, m), 2.6-2.7

7- Ox0- 5, 6, t dno I
Compound WWhk iy S35 A ?g%%o?fh ?E*Zr(%%{ﬁ'@?%éfﬁy Chaget, Ay SRR g
of Exarrpl?eS%eldLbB 8.62¢iHeda solid (263 ng). 25 (APCI-) mrz 191 ([ M H] -
199, 1547 fihi Mrﬁgﬂ'aﬂas a 308%0n id éh)loroform/methanoll lwas treated w1th excess 4M HCl

7- Hydr oxy, dlh dro-1 napht hyri.di n- 2- i s. coppound was
pr epar ed IPS’BQ)g/anf ?‘Eﬂw‘?‘fa‘ﬁ’@ (5]%35}‘}‘?[5% ﬂ% sl 355 fitugRje ‘fwgﬂ ’hft?)‘ﬁe BCFE‘Ei:arrpl e
(301 c). df=d(irvaciow tretlieﬁﬁ&p:b ouid,zas hkhi{eddtid. 10099 30 (f)

7- Oxo0- 5, 6M§O(§l %efr& o a&i’”ﬁ mp@\g h- gi ne-12-car boxal dehyde Thi s conpound
was prepa ( ? rrg {%0 g; by the nethod of Exanple (304e) to
give a solid (72 ng). M5 (+ve ion electrospray) mz 229 (M+, 100% -103
VO 03/008 R28nple B! 0%%21%39?-1:-4(—[17-&16&% 6B AT J Jﬂiymo Bf2-t he

b

(r:ﬂa; /ngal dﬁgj;na;l%%%:ém-mylﬂﬁ ﬂyﬁro&lé‘%ﬁg &?' ﬁlgt "soc

80CW|th

25

(a) Methyl 6-amino-5-bromo-3-chloropyridine-2-carboxylate
To a solution methyl 6-amino-5-bromopyridine-2-carboxylate (20.04 g) in acetic

acid (900 m]) was added N-chlorosuccinimide (13.96 g) and the resultant solution was
heated to 120°C for 1 hour. The solution was then evaporated and treated with excess

30 aqueous sodium bicarbonate and extracted with dichloromethane. The organic fraction
was dried and evaporated to give the product (21.98 g).
MS (+ve ion electrospray) m/z 265 and 267 (MHT, 100%)
(b) Methyl 7-chloro-3-ox0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]thiazine-6-carboxylate
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3A nol ecul ar sieves for 3 hours, cooled and treated with sodi um
cyanoborohydride (0.6 5 g; 9.5 mmol). After stirring overnight at room

t erper at LW®O,030%m9811 xt ure was diluted with nethanol - chl or eComPoz/ds5709 ,
filtered and the filtrate evaporated to dryness. It was treated wth
aqueous sodi um carbonate and extracted (4x) w th methanol -chloroform (1:9),

dried di | h
oot due. (0100 Bis R naral\G1 MRAD B a0ty 028 2) § IRTRL A BP X1 e
conpound (3082 tegivespsglid dd- 819k NVR 5(DVBO) 1.4-1.5 (2H, m), 1.7-1.9 (6H m,

2.47-2, SIMSlthoThn cReiGndof Tk 287 (VD" 160%%-3-31 (4H m, 3.75 (2H s),

08 _(1H, . 1. 04 (1H, 33 (\1H, . . (.84 (2H, , 8.27
(iR ), 6 UnChioRs 3ot inr ey d a1 higrina flcarinolF bl as b
i oxan. and. paporal bt b fmass. . Thor a0l 1 ves €11 Lurat od wi th ether
filtered &Y Oafgfﬁ%?ﬁngbﬁ @R?%gﬁi&ei%sogﬁ\@%t@é title conpound, as a whi té
io:_liy g. N@{&Wﬁbﬁ?él%t(fkisﬁﬂ-a%),rﬂ!%_(Wﬁ@ﬂ;ﬁ]), llefajzmpl[ e 308
- r OXYed - - =3 - = di = : -
[1, 4] thi A nﬂ%{ﬁz%edt%rié%aﬁg]ir‘;icg%j;%%%%’@? . 1}%%@ rzlggzé%;é’;fg‘;get hoxy- 20
1, 51napht hyri dpycQ WigBrega 71 8 CardboKRpaHoL Y8R /N NTO N
I[: S (1%?pkﬁ%{);]\rbh_o§mgj?§;}lgob@pm-3 -fluoropyridi ne-2-carboxylate 25 A m xture

of nethyl_6-am no- ronopyri dipe-.2-car, late (19.8 T. R Kelly and
E Lang MY & 6eientowid) oS T BESIR ang (100 9 ’

1- chl or ong) MyChtbréBume3 A.dkydlo-22bpyridi[ 8,2 ch]pl, 2]tiadhe-Gataboxaldehyde

bi s(tetrafl i AN

neated o 400 THF cBhpbubdadpitbalcd (A05) B e b ohoi30Bd Ny M GO0, as
partiti onExamplet(3@4e) teEeimae sahd (Rt €. (500nl each) the aqueous fraction was

re 30 sext{ac % ERcED Yi3P020 Nrandogdrg conbi ned organic solution dried
with MpSO4_ and evaporated. Chromat ography” (20% t hen 30% Et OAc i n hexane)

separ at ed® ARICHPEPWRAr oducts fromthe required ester (2.09 g). MS (+ve ion
el ectrospray) R mixdd? offitt cABdoxaMdhydel(3068) (B4 mg) and the amine (300¢) (187 mg)

Met hyl 6- am no- 5-et hax r bon thyl thi,q- 3-f | uor opyri di nes2- carboxyl ate -
Toa" W0 0B GErREERar REREE) gam%”gg?&‘}i%ﬁc% IV s %glagg}ﬁ‘%%e (1.15
M) in D\WodléDamitiré¢atedvarith sediuwmaokedoxybaeohydride (376tmgatdibr wiitringsydinght,
hydrige (42Qy; ; oSty dtRarf (50 nAN GaPivhdel WitHiuebyd! | was in
sol ut%bg(;n ?‘ég%ll%tqlrgivﬁggﬁ)g%a%g{?@?e?d}?308a%; (2. 28&) Wase adlg}g%%det%e m xture
al | oved tBak&iQn- (Thepapeaus divptiompas st e¥irastedovidh Y greethanobe dichiorompethang, s
added, 't handbths @bibirRA orpstieHadidnd dnRl evghdy) dadevipbratéll iChéoraadgrYBPOrF at ed.
Chr omat ogr: aphgz of éﬁ]e .
the'residue (CHyCly:MeOH 90:10) gave free base of the title compound (84 mg).
1H NMR §(DMSO) 1.4-1.5 (2H, m), 1.7-1.9 (6H, m), 2.49-2.54 (1H, m), 3.59 (2H, s),
25 3.89(2H, s), 4.10 (3H, s), 6.09 (1H,s), 7.33 (1H, d), 7.95 (1H, s), 8.28 (1H, d), 8.44 (1H,
d), 8.69 (1H, d), 11.09 (2H, br s)
This material as a solution in dichloromethane:methanol 1:1 was treated with 4M HCl in
dioxane (0.10ml) and evaporated to dryness. The solid was triturated under ether, filtered
and dried under vacuum to provide the title compound (75 mg).
30  MS (+ve ion electrospray) m/z 529 (MH+, 100%).

Example 307 1-Hydroxy-t-4-[(7-0x0-5,6,7,8-tetrahydro-[1,8]naphthyridine-2-

ylmethyl)-amino]-r-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridine-4-
yl)-amide dihydrochloride
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resi due (30 then 40% Et OAc i n hexane) gave the product as an oil (1.7 Q).
M5 (+ve ion electrospray) mz 289 (M+, 100% (c) Methyl

7-f1 uor o-BO®RO8®Y8L- di hydr o- 2H- pyri do[ 3, 2-b] [ 1, 4] t hi azi ne- @CaaPbveyThat e A
solution of the fluoropyridine (308b) (1.7 g) in acetic acid (100 m) was
heated 10 at 110C overni ght, evaporated and dried under vacuumto give the
product as a white solid (1.55 g, Ocont aining 0.33 equivalent of acetic
acid). M5 (+ve ion el ectrospray) 43 (MH, 85%, 211 (100% (d)

7- Fl uor o- 3- oxo- 3, 4- di hydr o- 2H'ph b] [ 1,4]thiazine-6-carboxylic
acid This conpound morere\ro e_es /(\1 08 t he met hod of
[3/2-b] [ 1,4]thiazine

Exanple 15 (301b) (86%.
om'i*:ar boxylic acid (308 by the net hod of

7- Fl uor o- 6- hydr oxynet hyl -
Thi s conpound was prepar ed

Exanpl e (301c) (73% . Ms (-ve ion electrospray) mz 213 ([MH -, 100% 20
(f)

7- FI uor o- @ dkémaing-So((&yathax yarhnmyl-yinyh-pridiner 2-gabaryiq #6dd grethyl 581651 dehyde A
m3xt7 gr e) of theTd afdeg@srsed m&nmio@tt’meth&h@aﬁxg@maméwlml ,caf%ﬁg%f@fle%(g iCoxi de
l(Jnder 5grg H&é’? act Qt%@@dmﬁ,:ﬁ }@p’}l’%ﬁ %’We @ggg’&@e{g#}ﬁ’mﬁ?‘%ﬁ%ﬁg%@& ation of
sol vent gdiwestlayl Swiathiddh(SOmWhass addéd tusalibhzyindrmeadetadaipahlasiane(0) (31 lang)

col l'ect ed, Adﬁﬁ&g;r%)mm%%omowa% Hegead%tggdad%mgyxlﬁg% ﬁ&%&&%@ #HP0%  (9)

Titl e conpoun m xture of the car and the am ne

(300e) ( 1121@%@%5 tyappratndang ths (esidge mew@r% romethage\(S¢mihamhwaghiedc ul ar
si eves Wa@lthq{ O'XF}Q: eoﬂkq}b[cﬁon SR8 k@-@xt@é&@edﬁﬁﬁq@% MethBn$ GAlt tiid:'ﬁloromethane

trlactox . Afte ring,for u m.xt ure
AR pge L S cﬁva AR SRR e et R 9
NaHCCO3. Time reeqmmn(tﬁ@ 80 petiolemm wiher-ethylkeacketaterd @Yl gavictthe plRuet Bahalg, Bm%)

chl orofor t-h r ns dried (l\/gSO4) and evapor at ed.
Chr omat ogr gaﬁq'elf’gte e?,{FSé rl]%g ?%ﬁ@%& Ef@f‘—fﬁlma—l 95:5:0.5) gave the free
base of t€e GtAml@o édﬁmﬂmdcz(rmyyl@yl) -Bwidipe- &Marmmagﬂ@mm)es@m 1.7 (2H

(2i—| 1.8- 2401234%613%5&'1%8(3%1 ke gstér%kb%{g'@SO 1%& 1121\/[% I;S;U ml%as%iléﬁgél)gdﬂe d 8ve r5 (1H
815)63 palladiyy Onfe@%‘ﬁ%) éém@a Oibé‘r,hE ‘??‘6"9? 1 VRS glt?ra@ é?‘i? Yapggteg

sol ution togiediRmbaidN(34sthagmi%)l: 1 was treated, with IMHCL in ether
(0, 5m1) Bk Puangs 8 SRS e gl s 11 Lurat od uner echer,
(+ve ion @) @cOxosSu, 3 tetmhyd®t, §Inephthryoidoge-2-6arboxylic acid methyl ester
A solution of amine (307b) (345 mg) in acetic acid (20 ml) was heated at 100°C
20 for 1h. The acetic acid was then evaporated to give a solid (276 mg, 98%).
MS (+ve ion electrospray) m/z 206 (MH+, 100%)
(d) 7-Oxo0-5,6,7,8-tetrahydro-[ 1,8 naphthryridine-2-carboxylic acid
This compound was prepared (96%) from the ester (307c) (272 mg) by the
method of Example (301b) to give a solid (263 mg).
25 MS (APCIL-) m/z 191 ((M-H]-, 1%), 147 ((M-COOH]-, 100%)
(e) 7-Hydroxymethyl-3,4-dihydro-1-H-[1,8]naphthyridin-2-one
This compound was prepared (80%) from the carboxylic acid (307d) by the
method of Example (301c).
MS (+ve ion electrospray) m/z 179 (MH™, 100%)
30 () 7-Oxo0-5,6,7,8-tetrahydro-[ 1,8]napthyridine-2-carboxaldehyde
This compound was prepared (28%) from alcohol (307¢) by the method of
Example (304e) to give a solid (72 mg).
MS (+ve ion electrospray) m/z 229 (MH+, 100%)

-103 -



Exanpl e 309 1-Hydroxy-t-4-[(2-o0xo0-2,3-di hydro.-1H pyrido[3, 4-Db]

[ 1, 4] oxazi n-7- ylmethyl)-am no]-r-cycl ohexanecar boxylic acid

(6- met hylwpb3s$nmepht hyri din-4-yl)- amde 0O HN HOH MO RCWEP02/G57D8 N H
a--, o 10 (a) 5-Hydroxy-2-nethyl pyridine N oxide

5- Hydr oxy- 2- net hyl pyri di ne (25 g) was suspended in chloroform (500 m) and
treated whhrf.chloLpRer benzoic acid (57 g of material described as 57-86%

pure). Aft®r stirring for 1 hour the solution was dried with MySO4 and
poured onto a élml?@bfe@cﬁIﬂlﬁrﬁ@rbOXEN?hV%(lQﬂDWEmBA@nd @mm@@@eﬂﬂﬁe ow)dns and

th th n
122n(m m%@raﬁ@log'%ﬁ?dlm& f&‘ﬁ?anﬁi@&%s nﬂﬁa&egre agigq@ls (\xga)% yh_%gt}egm mﬂfesgﬁ 3.) 'z

N- oxi de A3§6M?<f B BeVes Ww.cﬁe eﬁi%ﬁﬁi@@ 430 mcw ofprahydiie(Q850 ni )

was trieat gob.5 wirhél) pofteSsbiting @ﬁrﬂ@ﬁﬁit&odrﬁ@erﬁpﬁhtu@@ the ﬁi}&ﬁfg Wk di"%\fﬂéd Wi‘éht h
ol yen

hyl b 20 d h

ovapor at cReReaTAlrE {: fisfed RS e AR TRE T Hined (Vi e i ¢ 1
chl or of or withGgu&0s sodipm chreonatendridrexttacted éw)ovittomothanel-sidsrofisrired :9)adtied
Cyonc s o LA et ST LBERPflok R A, ARl 0" e

5- Car boxyméthaml iphleraopgthang) ga\terﬁsm/basqpﬁ@emtlmodf@onh@{mme; RN oxi de
(309h)o (18R vBavSOF 2l veebrimp 1crh 9 (Whﬂrm@fz 5‘1tcyfmnga) igs I @7 f\%ﬁd (90
n d | f

over i gt O e b} éoi‘éz?&g% o g A Dt 0 A (i Skt

a](cj](c:led. ) vvlem(memp c&zmmﬂmalsad (1Hh@), m@st(wﬂgd);\aesshakesl and sol id fi I tered
off. The

t d
ot hor ' and ameHc T et ae SR aRIGR Bt L Sap Fbi st el g
the produintdi¢gindary] cvayBratedse drymesel Brtsolid praayitundted X248 efidriiltczedand
154 0 g4-nit di N- d -
To6. o 04 Sk7dE %%%’%‘é%ﬁ%q%%y%%ﬁ’%ﬁlﬁ&yaéaﬁ”%z acid (500-c) (B.4g in
DVF (100 MS) (fiXgdon eleetrasgray) 4z $ok dm car bonate (7.6 g) and i odonet hane
(2.8 nl) and stirred for 3 days. After evaporation of solvent, water (200

m) was ded 0. mns fil d off and
i ed underappla PR Rl G a3 sgydte-th-pyridef5 5°
b][1,4]thiazin-6-ylmethyl)-amino]-r-cyclohexanecarboxylic acid (6-methoxy-
20  [1,5]naphthyridin-4-yl)-amide dihydrochloride

rﬁﬁnr

(a) Methyl 6-amino-5-bromo-3-fluoropyridine-2-carboxylate

25 A mixture of methyl 6-amino-5-bromopyridine-2-carboxylate (19.8 g) (T. R.
Kelly and F. Lang, J. Org. Chem.61, 1996, 4623-4633) and 1-chloromethyl-4-fluoro-1,4-
diazoniabicyclo[2.2.2]octane bis(tetrafluoroborate) (34.3 g) in acetonitrile (340 ml) under
argon was heated to 40°C for 1 hour, 60°C for 1 hour and then 80°C overnight. After
partitioning between EtOAc and water (500ml each) the aqueous fraction was re-

30  extracted with EtOAc (300 ml) and the combined organic solution dried with MgSOy4 and
evaporated. Chromatography (20% then 30% EtOAc in hexane) separated various
byproducts from the required ester (2.09 g).

MS (+ve ion electrospray) m/z 249 and 251 (MH™, 100%)
(b) Methyl 6-amino-5-ethoxycarbonylmethylthio-3-fluoropyridine-2-carboxylate
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5 M5 (+ve ion electrospray) mz 243 (M+, 100% (e)

5- Met hoxycar bonyl net hoxy-4-nitro-2-trifl uoroacetoxynet hyl pyridine The

pyri di ne Woamgiogmogf 309d) (3.8 g) in trifluoroacetic anhydriPde/EPA2@5708 ) was
refluxed under argon for 24 hours, the solvent evaporated and the residue
partitioned between chloroform and agueous NaHCO3 (50 ml each). The aqueous

fraction was rg Jgext @%@%\Aﬂ%ga@ﬂa r ggg@ &I’,Ph)ﬁ@ m%%}a‘pgs %Q&Q%%Hbl ned

organi c sol ution drie evapor at e M5 (+ve

i on el ect ¥¥iepAEAPN, Wgatedwith spdivm hyslymly (429 mEiof @O @lﬁpersmn in 011) and stirred

5- met hoxyga{1RARVASTE kERYn ﬂawui [ *Bo&')t Thé ésve@r(mﬂpxxgwwa{dax& 'tﬁé REx @R
2- hydroxygFth | -5 rret hox ar bon | .met hgx y-4-nitr d;génbl}%ag en materi al

(309e) wa R Gesorges ey iStigreg evernjght. tEt p pddadothsacet vl

gr oup 50c csoluitésh Washgd \A&tlf[\hﬁep@&dw@tm dﬁddlraﬁ}ld ey@orated. Chromatography of the
T RO A g AN ok Mo, e, e
with i ronM[SdeenOI(de@rogpraamw/zlw(fMH+a10(EGI: for 1 hour, cooled and filtered
20, U it il 4l AL SR AR e
NaHCO3( 100 m Hpion af the fluqrppyridine (3 08b) (lr%g)omeacmcbwé élQ%marWiaSs@@mdat i on

of the Iaatque°c bbanag}wee%ﬁorafeacahu%eMﬁdér%@mﬁﬁ@& tHd Sldau&hk aredigy m (1 Ox
50 m) and dried an evaporated to give

t?? onbi hed or(gg i ¢ .sol utlon
product (SPhd xﬁ'g’?@tﬂ}@"’(& POHValrR Qi ase s iz 221 ([MH -, 100% (h)
7- Hydr oxyMist(hyk ichr dlearapy)l wa/mzaa\mﬁpw%m[w(mmml 4] oxazi ne A sol uti on

o oner ot @ BREe 3 Bb S, iR Ao 3 2 B B Flind. b SafPokEaciy oot o

reduced to 6 Whis IﬁOl@tpoCEWB@reamtdtﬂm thel egien (3080 bipy thetmeethod\af Bxal(ap',lern) was
addeds thgg (rgg justed to 30 6 and the solid filtered off and dri ed under

vacuumto duct (877 mi) M5 (-ve ion_ el ect rosbpraX 179
([MH - fgﬂ }fl r -6-hydroxymethyl-3-oxo-3,4-dihydro-2 H-pyrido[3,2-b][ 1 thlazme

2- Ox0- 2, 3- di hy@m@cbﬂﬂpmﬂmd@m arell [flond L AKagjREcH GORDLXAhdeREe] 4f M Xt ure

of the hy ro i none (309h) (584 ng), manganese dioxide (2.3 @),
THE (50 rﬁ’} ‘%%‘g%%% &g "oroet hane (50 m) was heated at 60C under argon

for 35 2{SHewr ien electrosmby)on/ztAB ¢IMdHK] B¥8b)guhr and evaporati on of sol vent
gave 128 2 red off and
dri e(%%( 33@ 3 mbﬁc@g" ?@,3 4 gfr}f&gﬂr e%}tq&’gﬁag?% Eﬂfﬁﬁ@%ﬁ?%ﬁaé‘xa@%g}f - 107 WO
03/ 087098 PCT/ &maixtuye pbthe 7-flyorpipyrigo mmmd B eni( luma),cmartgweese dioxide
<(:gr g0>r<nal) fk@fmdg)t d (rﬁ@r&’(vf» n{lﬁ&ldm)z cﬁaggfdaﬁllaﬁ ’Ifcﬁn()meﬁea{ea?a@éom uhder a Squf orm

an mol.ecul ar .’si was re ours,
Cooted nrb BBl fpR Hahl e Py R G Rsar iy ey 55 ighd Sy as
stirring thiturafddhadesEtOAc/hexane 1:3 and collected (608mg).

25  MS (+ve ion electrospray) m/z 213 (MHT, 100%)
(g) Title compound
A mixture of the carboxaldehyde (308f) (94 mg) and the amine (300¢e) (120 mg)

in chloroform (2.5 ml)/methanol (2.5 ml) with 3A molecular sieves was refluxed 18

hours, cooled and treated with sodium triacetoxyborohydride (285 mg). After stirring for

30 6 hours, the mixture was filtered, diluted with chloroform (20 ml) and washed with
aqueous NaHCO3. The aqueous fraction was re-extracted with 10% ethanol in
chloroform and the combined organic fractions dried (MgSO4) and evaporated.
Chromatography of the residue (CHCl3/MeOH/NH4OH 95:5:0.5) gave the free base of
the title compound (117 mg).

35 1HNMR 8(CDCl3/CD30D) 1.5-1.7 (2H, m), 1.8-2.0 (4H, m),2.0-2.2 (2H, m), 2.6-2.7
(1H, m), 3.50 (2H, s), 3.93 (2H, s), 4.16 (3H, s), 7.21 (1H, d), 7.47 (1H, d), 8.16 (1H, d),
8.55 (1H, d), 8.63 (1H, d)

- 105 -



5 at roomtenp. and 1 hour at 60C, the mxture was filtered, diluted with
chloroform (20 m) and washed with aqueous NaHCO3. The aqueous fraction
was re-exwpacngdosn th 10% ethanol in chloroform (6x 10n pcarmpor/ssogonbi ned
organic fractions dried (MgSO4) and evaporated. Chromat ography of the
residue on silica gel (CHCL13/ MeOH NHAOH 95:5:0.5) gave the free base of the

m | en;:oqupg%zmr@mmﬂoq 4%@&%@@@;@ CRREBIrchic il 142HC) m@thér 820
(2H, s), G5ed) qnﬂwvamrgkﬂ to grymess- Tél? solgd yas fllrateéi)unqe’sea}gra ?1 @%‘4 (1H,
treated Wb i o %Wﬁ&hbﬁ*lewm@"ﬁ“wgs‘?véb(?r3?23?2"5?5‘3222”"%2 ol d
was tri t&é?’é@’lﬁ’ﬁ%@“@?ﬁ@’ m{zlq(lge(}\/@aﬁ)@/@“ ed 15 under vacuumto provide
the tstle corrpound (98ngy). MsS (+ve ion electrospray) ,n/z 479 (MH+, 100%
Exanpl e 1-Hy. 7- (78t ﬂé;&- 2- b]
[1,4]thi ﬁf%fﬁﬁ%r%x&ng OQX 2§d gn.ggt{i%ﬂ}ig §4 %ﬁl %61“3 m?t hoxy 20
[1, 5] nap Mmythyt)ramqur)C—yamh@Ealmcny'dmb’bh lagid (@emeth ﬁﬂnam@@hw -4-3R-N H
I N N3C_g,i4a) Methyl 7-nethyl-3-oxo-3, 4-di hydro-2H pyrido[ 3, 2-b] [

1, 4] t hi azi ne- 6- car boxyl ate Methylg o

7- br ono- 3- oxo- 3, 4- di hydr o- 2H pyri /“[3 2-b] 1, 4] t hi azi ne- 6- car boxyl at e
(Exanpl e 304b) (1.50 g, 4.95 rmm g arrethyltln 1.71 nL, 12 mmol) and
25 bi s(triphenyl phosphj,pg) pajl adj t chloride (On84 g, 1.2 mmol) in

di met hyl fonnam de (30 nL te at'N120¢ Zif The m xture was
filtered through Kiesel guht, ‘ | acetate and
evapor at ed. Chromat ogr aphy on si'Wica gel (10- 5%e?hy| acet ate/ petrol eum

gggegm)qy)eslmﬁ_rgk}t, ben&ayRoHAme N-oRde 85% . MS (+ve ion electrospray) nfz

7- Met hyl - 3- oxc§ équ&VT?y’a‘F@yﬂWq @52 s syseendgd inichlorafors QA ik ¢ aci d

Agqueous Sjbdtedlﬁ'lﬂyﬂlr-ﬂﬁmdﬁelbaﬂdeaﬁd 137 g bf materip] dexsribettiasds & Babippre)oAdtest i rred
ThoPens ol HRl ug gaﬁ%gﬁvf% e Ayt MIIB) Janh Boh A FGAEN bRk S M)

The m xt or ne t1on tirre room
t enper at (Rletidrowita 4O Actie remeset bm«vcbutwnﬁﬁh@t With 291:5@?/&13@1‘1% EtQ4g é@ﬁ@ phase,
cont @F ggegr E'%v g@am pitate, was -108 WO 03/087098 PCT/ EP02/ 05708

The.ext r ABLAPRERINGZBAMERD ATApSIALUB o gi ve the product (0. 87g, 835 .
M5 (+ve i@ seMetiok9ebeimethaxz2oméliyibyridine N-oxide
A solution of the pyridine N-oxide (309a) (21.12 g) in DMF (450 ml) was treated
with potassium carbonate (26.2 g) and, after 30 mins.,with methyl bromoacetate (16 ml),
20  and stirred overnight. Solvent was evaporated, saturated brine (500 ml) added and the
mixture extracted with chloroform (6x 200 ml). The combined organic solution was dried
and evaporated and the residue chromatographed (20% EtOH in EtOAc) to give product
(18.5 g).
MS (APCIT) m/z 198 (MH™, 100%)
25  (c) 5-Carboxymethoxy-2-methyl-4-nitropyridine N-oxide
The pyridine N-oxide (309b) (18.5 g) was dissolved in a cold mixture of fuming
nitric acid (90 ml) and conc. sulfuric acid (90 ml) and heated to 40°C for 1 hour, then
65°C overnight. The mixture was cooled, poured onto ice and EtOAc (250 ml) added.
When the ice had melted, the mixture was shaken and solid filtered off. The EtOAc was
30 dried and evaporated, the residue triturated under ether and solid filtered. The solids
filtered off were combined, giving the product (8.4 g).
MS (+ve ion electrospray) m/z 229 (MHT, 70%), 154(100%)
(d) 5-Methoxycarbonylmethoxy-2-methyl-4-nitropyridine N-oxide
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(c) 6-Hydroxynet hyl - 7- met hyl - 3- oxo- 3, 4-di hydro- 2H pyri do[ 3, 2-b] [
1,4]thiazine 5 This conpound was prepared fromacid (310b) (0.87 g, 3.9
nmol ) by wbesngtobod of Exanple (301 c). After neutral i saPCBEP2/ORI0OST Xt ur e
was extracted several tines with ethyl acetate. The extracts were dried
and evaporated and the residue was chromat ographed on silica (1:1 et hyI

acet at e/ hexane, then ethyl acetate) Ive a solid (0.48g, 599 . VS
(+ve ion el ectFhesprbopylinfeid $3690) I(ﬁ~|4=)%) @H‘SM?E VEOrD vas treated with “Qta“l"m

- 0X0- 3, 4- daﬂaﬁqfeq-z%'-g)m mﬁn{eaw@m@ s[mﬁ,aﬂalwﬂr@dzfo?@ HiyS A AP AL ﬁgﬂg}iéﬁw )

\smg!s ! !s? |n rsggﬁgbgf?qﬁhe?k%%@@éw "Hildﬁil tg% np)ztuse ﬁWeétllopIBg’:%CQ@gﬁrS’g@é{ ligred o ranéah

E.“ﬁm”‘ L o g a1 Lo giwe the {1116 compound (0. 34
gnt ;{ﬁgq ?jeg’ CCHPSRE @#raégm @é%met hgl hem acet al . I\/Brr?+ve i on

eI ect ros HeR$}Mothox 2shdnlyhigthox e -nliro-Retriflnnmacetox jihethglpgetinde (310d) (0. 13

04 883, moL) BRLARANCERTBOEIA0ED i Gyfodocel Gyl R gy oL ous

mol ecul arreBixedamdar argowfor2drhovet thergoleent evaporatesl ansigtie mﬁldue partitioned

(triacet M&%r&wgfdnﬂ%na%qﬁ&lﬁ)Nm?@ﬂ% em%trh@ a&ﬁé&tuH 'ﬁ%cM@r?wﬁE Lgred at

room tenperature f d he m xture was basifie .sodi um

bi caﬂ@on%agﬁ@l“ﬂmcﬁi%ﬂfor%@ﬁ59|“@P|P’6‘?8W§PF¥5’H§ Tt or Ptlonr edgitbous phase
was ext r@h@&a&a\t@gi&l@tﬁdmauw(ujg @5 10% net hanol / di chl or onet hane and t he

cor ned 59201 £ LR SERNET b dneig O o0, o eveporates
base of t(['DeMlxtulreoﬁ@mﬁm&ca(rﬁoﬂydﬂgtho&ﬁ%—mtmﬂ NMROBQE@%ksmemyﬁaﬁidinc( ad m,
S it Sl gl ), %02 (05
11. 04f1H, s) NEhenyatarigh(39Pervrodpprpiosmphed oy siliveigsl, Prgial f%%ase in
chl or of Ortﬂﬂﬁ@i%a&é’tﬂaérgﬁb ¥édubred t@gi%\t@é PRUsct@hixBrd M hydrochloric acid in
di oxan. ap70r aétl on e% lsoloveg &. d.tr ur altdé)[%n4 X\j E '1 (?Xtagﬁlr gave the
di hydr ocHBbr/raectexympethylabox0-2rs yérfl PyL [1.4]
1- Hydr oxy- t - 4-Tie/midtiny lof Bitypgridings @ ANAT7S 72hinplk) i e¢eBicactl] (55 ml) was
L T B P B g g b
PCT/ BP0?2/tBfngB kicse ¢ifiltrppseowas gamed to\l k8°C overnight, evaporated to dryness and
partitioned between chloroform and aqueous NaHCO3(100 ml each). After filtration to
remove iron salts and separation of the layers, the aqueous fraction was re-extracted with
chloroform (10x 50 ml) and the combined organic solution dried and evaporated to give
product (1.17 g).
25  MS (-ve ion electrospray) m/z 221 ([M-H]J-, 100%)
(h) 7-Hydroxymethyl-2-0x0-2,3-dihydro-1H-pyrido[3,4-b][1,4]oxazine
A solution of acetate (309g) (1.17 g) in dioxan (75 ml)/water (15 ml) was treated
dropwise with 2M NaOH solution (3 ml) and left overnight. The pH was reduced to 6
with dilute HC1 and the solvent evaporated. Water (5 ml) was added, the pH readjusted to
30 6 and the solid filtered off and dried under vacuum to give product (877 mg).
MS (-ve ion electrospray) m/z 179 ([M-H]-, 100%)
(i) 2-Oxo0-2,3-dihydro-1H-pyrido[3,4-b][1,4]oxazine-7-carboxaldehyde
A mixture of the hydroxymethyloxazinone (309h) (584 mg), manganese dioxide
(2.3 g), THF (50 ml) and 1,2-dichloroethane (50 ml) was heated at 60°C under argon for
35 20 hours. Filtration through kieselguhr and evaporation of solvent gave a solid which was
triturated under EtOAc/hexane 1:3, filtered off and dried (383 mg).
MS (-ve ion electrospray) m/z 177 ((M-H]-, 100%)
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HN S CH3 (a) Methyl

7- et hyl - 3- oxo- 3, 4- di hydro- 2H pyri do[ 3, 2-b] [ 1, 4] t hi azi ne- 6- car boxyl at e

Met hyl 7-Wooa08B9%Hx0- 3, 4- di hydr o- 2H pyrido[ 3, 2-b] [ PCT/EP02/05708

1, 4] t hi azi ne- 6- car boxyl ate (Exanple 304b) (2.00 g, 6.6 muol),
tetraethyltin (3.17 nm, 16 mmol) and 5 bi s(triphenyl phosphi ne)pal | adi un(11)
chl ori de \él._lz g, 1.6, mol) in dinethylformamde (40nlL) were heated at
120C f or @Q4hitlerRBmRind ure was fil tered t hrough Ki esel guhr, washed through

with ethyl acef atiguenst tby apboadléchyd S aMpGSgngng the amire (860€)&ll 20 Afk) iR0%

Compounaantrosd (s MR ERCTIRs B S A bIERa it b RuER R g ™

acet at e (cBolkd afid tuetipd enitrsod 386 trdcpiakllamplydruie (285 ). ABer stigling ford hmepher e,

oot EoLGUbI 68 8o A s YRR BN 06 gtk 001 11
7- Et hyl - 3alpred Yaghedi wighiagreops NoHCQRs. [r5¢ aqugoup fraction Wpsta-erdragtedav k0 ¢

2 s ST S L e e

R i o Aot A AL T
) EM5a05) Lo ()] ¢ , 0.8 mMmo was added.

After sti Sy D@e {:ﬁe |D§§ Ehﬁ 1 X1 uy @ y@s,reva ?b?%ffle 1;[? 35} due was

di ssipvec}ﬁ%fgg{:. g?@ ?’b ¥ 'p(lzg’gnd ‘?he’ F e’crfl)gl'ta'e Wa's ’ipzl'é'efed of f,

washed wi(lH, mt3e85 @) siird. EH(ED syidved QIE6),icBY (1 H25Y,7. 3504, dp@.- Ms(1H\, i on

el ectros (d\/gﬁ

7- Et hyl - ?%@%@nﬁ%ﬁ% -3 L%PQH% hydr o- 2K pyri do[ 3, 2-b] [ 1, 4] t hi azi ne

Th |t f, gonﬁguﬂgaﬁ@l w?fé@";)w lrlrcmﬁra@m/e(t@%b}-lom?d&ﬁd Eiefeﬂﬂeyédjn piack he)

met ho cQ4TEtHRGb Bitut > aiedradde

gave theqa'l4co§ol @vg.{ollvqtodﬁ%/?' 25gl\/g@£ +\S/e ion el ec?tgrogpray) mz 225 (M)

(d) 15~ under vacuum to provide the title’compound (98mg).

7- Et hyl - 38x0vaick deduodpray it 49 @EHS, L8P 1, 4] t hi azi ne- 6- car boxal dehyde A
solution of alcohol (311c) (0.11 g, 0.49 mmol) in dichloronethane (10 ni)
was stirred with nmanganese di oxi de ( roomtenperature for 16h.

0.7 g) at >
The mi xt JExannple 319i 1-Hydeaxy-hrid(TrmethdsEpyerdd-dihyd red - pyiddefR-2n t h

dichloro h t &L j LhétBo% ound
(0078 gt aRas ,*3Z“‘i%‘h?ﬂﬁﬁ’mwf"gﬁg%ﬁﬁﬁfﬁﬁﬁ’ﬁﬁé?ﬁ?l O Sag ol VB (+ve

{.th
i on épect[iléiwwwﬁﬁw-ﬁg?%wdlﬁz/éw compound - 110 WD 03/ 087098
PCT/ EPO2/ 05708 The al de yde (311 _¢@) (0.078 g, 0.35 nrnol) and am ne
(Exanmpl e 300e) (0.11 g, 0.35 mmmu| i

,/@iet hyl f or mam de/ net hanol / aceti c
acid (10:10:1, 11. 5m) s heat gdi© H
= N/ H,C ™ s

(a) Methyl 7-methyl-3-oxo0-3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazine-6-carboxylate
Methyl 7-bromo-3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4}thiazine-6-carboxylate
(Example 304b) (1.50 g, 4.95 mmol), tetramethyltin (1.71 mL, 12 mmol) and
25  bis(triphenylphosphine)palladium(II) chloride (0.84 g, 1.2 mmol) in dimethylformamide
(30 mL) were heated at 120°C for 24h. The mixture was filtered through Kieselguhr,
washed through with ethyl acetate and evaporated. Chromatography on silica gel (10-
50% ethyl acetate/ petroleum ether) gave the title compound (1.0g, 85%).
MS (+ve ion electrospray) m/z 239 (MH™)
30 (b) 7-Methyl-3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazine-6-carboxylic acid
Aqueous sodium hydroxide (2M, 2.5 mL, 5 mmol) was added slowly to a stirred
suspension of ester (310a) (0.99 g, 4.16 mmol) in tetrahydrofuran (25 mL). The mixture,
which gradually formed a clear solution, was stirred at room temperature for 24h, then
extracted with ethyl acetate. The aqueous phase, containing a heavy precipitate, was
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over 3A nol ecul ar sieves at 80C for 4h. After cooling, sodium

cyanobor ohydride (0.066 g, 1.05 mmpbl) was added and the m xture was
stirred aworoeosnobenperature for 16h. The 5 m xture was evaperERvres7ehd t he
resi due was basified with sodi um bi carbonate, diluted wth water and
extracted several times wth 10% met hanol / di chl or onet hane. The conbi ned
organi cs were dried and evaporated. Chronmatography on silica (2-10%

met hanol /agidifitdtoatsl echedtragtedaseverel imeewith sthybacataie/mathane . Shepotmats( 0. 082

, 459 2H, 1.88(2H, d
g 97(2/?4 @; 'Hg{'é%gég%%&a@é@%@vét&%r%ﬁw(d %’/Zg @?( q) 8 EZH, Sg,
3. 90( 2H, (+&emq1®ﬂoswy)mzz?@(51 7.68(1H, s), 8 18(1H, d), 8.54

(1H d), @ %m&&&mﬂkthwmﬁemyumx@hecm %&@Em%yﬂﬁé[ﬁa[(l MithlazZiee free base

hl_or of or n jjet hanol treat 4aM.__hydr ochl
aci d P di oxarl EGARBPUES BF BFDLEH oM St (IoP) (T I 5 Rapeh bRt e Yo ( ne-

15 di hydraf@xaaipl€lE0sa). AfteEnallmﬂBat&ﬂIQ the mixture was extracted several times with

Ly oxyh 4. LR 80c 6 Bl SHh DY A28 O A fodthud ol ¢ a2 -3

yIrrethI) f-CcycC necar oxI

(6- net homcfmatsmabm m/sﬂldaﬁL b ethiy) aceé&te/h@wdlcﬂhdm oyl agstate) 10 givd\e sdH O MeO
N ~aN T y\# (a) 4- Am no- 3, 6-di chl oropyri dazi ne A suspensi on of
3,4,6-tri chI topy

i dazi ne (pre red g)y the nethod of B. Kasnar et al,
Nucl d8si dd§ (éﬁ@llmLFé?’Céf@FPl@@)st 459) (10.0g) in conc. agueous

?mrmm a l(la 721;51etﬁypae<gmh§al(ﬁ1@l>{c&6 2?5@11‘1@[3 e, Jm?%ihmwaebmmeﬁyﬂ@e% rat ed
0O a sna VO n I "es,.\W ace e
extracts were ‘&églﬂfg‘an\?ff‘lf‘? ﬁ? (ﬁgoﬁgﬁzé g\%dnm89é]bg} tlbﬁge tﬁ)t}?i‘é‘) p8duct

was r ecr yssit@t vitedafgamasedibhyide §2.8tg erdom ginperatire for bﬁiudihe n{istud8yhrs (b)

B B 0T

wel | -stirred suspensron
mol J15i n ea'amrdtf:ddg gtiierthe Hile p@mpamﬁ 349, mryalamg@m th@j@mpsm@w
mer capt 0ag&h3t fenlifect®, "L, 7.9 mMmol ). After stirring at this tenperature for
20 m n, solution of am pe (1.29 g, 7.87 mmol) in
di met hyI fMS&ﬁWH@%ﬁWOﬁB?YMéZ%{#Q@%JH jLThe m xture was stirred at room
t enper at UepTitRrcokfpound hen nost of the solvent was - 111 WO 03/087098
PCT/ EPO2/ 05708Th
e aldehyde (310d) (0.13 g, 0.63 mmol) and amine (Example 300e) (0.20 g, 0.63
20  mmol) in anhydrous chloroform/dimethylformamide/ methanol (10:5:1, 16mlL) was
heated over 3A molecular sieves at 100°C for 16h. After cooling, sodium

(triacetoxy)borohydride (0.60 g) was added and the mixture was stirred at room
temperature for 3 days. The mixture was basified with sodium bicarbonate and diluted
with dichloromethane and water. The aqueous phase was extracted several times with
25  10% methanol/dichloromethane and the combined organics were washed with water,
dried and evaporated. Chromatography on silica gel (5-8% methanol/dichloromethane)
gave the free base of the title compound (0.143g, 45%).
1 NMR §(CDCl3) 1.9-2.2 (8H, m), 2.13 (3H, s), 2.96 (1H, m), 3.38 (2H, s), 3.99 (3H,
s), 4.02 (2H, s), 7.06(1H, d), 7.31(1H, s), 8.15(1H, d), 8.46 (1H, d), 8.62 (1H, d),
30 11.04(1H, s)
MS (+ve ion electrospray) m/z 509 (MHT™)
The free base in chloroform was treated with 2 equivalents of 0.4 M hydrochloric acid in
dioxan. Evaporation of solvent and trituration with ether gave the dihydrochloride salt.

35  Example 311 1-Hydroxy-z-4-[(7-ethyl-3-0x0-3,4-dihydro-2H-pyrido[3,2-
b][1,4]thiazin-6-ylmethyl)-amino]-r-cyclohexanecarboxylic acid (6-methoxy-
[1,5]naphthyridin-4-yl)-amide dihydrochloride
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removed in vacuo. The residue was diluted with water,, the precipitate was
filtered off, washed wth water and dried. Chromatography on silica gel
(0- 2% netwarslog®pg hl or onet hane) gave the product (0.21 g, PCIPO2/0IVEB (+ve
ion electrospray) mz 202/204 (M#) 5 (c) 6-Oxo-3-vinyl

-6, 7-di hydr o- 5H pyri dazi no[3,4-b][1 41 thiazine To a m xture of the
pyridazi not hi azi none (312b) (0.15 g, 0.75 mmol),

bi s(triphenyl phosphi ne)pal | adi un(!l}) chloride (84 ng, 0.12 nmol) and
lithiumchloride (63 ng, 1.2 nmat) - msthylformam de (3 nm.) was added

tributyl (vinyl)tin (0.3fdL, n1. mxtu s heated at 110-120C
for 16h, then evaporated. e Tesi 0 \Nas iined bet ween water and
ethyl acetate, the aqueous s extract with ethyl acetate

and the conbi ned organics were dfied and evdporat ed. Chromat ogr aphy on
silica gel (0-3% nethanol/dichloronethane) gave the product (45ngy, 31%.
VB (+ve i(@n Mtedt T aapl-BpkorB & dﬂﬁ/drc( W yrilib[ 3, 2Hp][ 1,4]thiazine-6-carboxylate

suspens] on of VPYT EBHBSURT o SEIU0 b2 grid S NP AR RS AEINASe (007
n) was g@denplesItAbn(2ed g.ox6 dEnQI)L%ﬂraeﬂwdth 1’2k, 16 on8eh androl ), SOdI um
peri ogat ebls h%ﬁyl?hos%h%h }imﬁgqﬁ') \gﬁfgglﬁe (?ﬁz g;;f 6 nthi61) 7 r%fi%rﬁtﬁyl‘f@rﬁl 1ﬁée r :ﬁ dat

roomtenperature ter an or onet

phases sdf8mad agre hfﬁléﬁdaﬂj d@@ s fr@4pnBhemprtareavas iHisredithrop shdigselaubro o,
et hanol /\fi<pBh of-SRE VAR 8D sedidte af@ ewp@eéﬂed (Uhﬁﬁﬂatﬁgra‘pﬁy on@flicaGeR20-

t h Ldi.chl
Gave. the SraERybE: a@%% Ol s 4 RGLbRT Sk TS G0 7 B SRS hy
hemi acet g. 29(§)Tﬂis tﬂlﬁtuceawpmhydi‘ogﬁaﬁmnmhedmuethy%@tb)te (BanGf) ml.) 4vemir§]% and
' 300 0 j ,
St gl oynpaiyk eyt (b AUE(oeh Beoifrc {5 W 6L Bl "U2S
di | ut ed wmmmthnmmgﬁ%ﬂhem@chﬂm)nt) and sodi um
(triacet quw)( b@é%yéjié g?ﬁ ,wzsﬁg +pdded. The mi xture was stirred over 5

d th f d t t hydri d
IAHENC LNt Wi o&ﬁ?&ﬁ@f@ﬁaﬁzﬂﬁ bRaRoR K vapor at od {0

a smal | vol uneAqudoas E@ﬁuﬁiugfdw&ede (me{;(iﬁtdLy\l 83 mragjel® oas aédndlls]mwbaotaonat e and

tragted, f i t { dried
and a9apatsedauinsion it 'Fiet Bh1aTTL20 0L E R Pt By WS AT, HEES 10
met hanol /mlmmmvas sttrbd ntet)oonote@p@aatmméot 1@@t1@a§édlt1@naltq¢éntm Wérowﬁﬁ%%d

(31ny, 16(9/9;%3? 5&&33/ @@}3@9)1 éf&]aﬁugiﬁergﬁ thd n#Pmie W SHpotited. 2. 65
(1H, H d),

8. 18( lH e re@dsmwea ﬁ!ss‘elyedo g WG{ fﬁdlﬁsd to I9§3(@P\¢éh? chmg@&w 6‘%%\‘ 9(% o2 496
(MH) - LZshAOwad/ WOt Bl tEROR D&l{dig0.25g, 95%).
20 MS (+ve ion electrospray) m/z 239 (MH')
(c) 7-Ethyl-6-hydroxymethyl-3-ox0-3,4-dihydro-2 H-pyrido[3,2-b][1,4]thiazine
This compound was prepared from acid (311b) (0.25 g, 1.05 mmol) by the method
of Example (310c). Chromatography on silica gel (ethyl acetate) gave the alcohol (0.11g,
47%).
25  MS (+ve ion electrospray) m/z 225 (MH™)
(d) 7-Ethyl-3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazine-6-carboxaldehyde
A solution of alcohol (311c¢) (0.11 g, 0.49 mmol) in dichloromethane (10 mL) was
stirred with manganese dioxide (0.7 g) at room temperature for 16h. The mixture was
filtered through Kieselguhr, washed through with dichloromethane/methanol and
30 evaporated to give the title compound (0.078 g), containing some of the corresponding

methyl hemiacetal.
MS (+ve ion electrospray) m/z 223 (MH™)
(e) Title compound
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The free base in chl oroform nmethanol was treated with 2 equival ents of 4M
hydrochloric acid in dioxan. Evaporation of solvent and trituration with
et her gawwotobeswphydr ochl oride salt. 5 Exanple 313 PCT/EP02/05708
1- Hydroxy-t-4-[ (3-o0xo0-3, 4-di hydro-2H pyrido[ 3, 2-b] [1,4]thiazin-6-
yl met hyl ) -am no] -r - cycl ohexanecar boxylic acid [ 6- (2 rret hoxy- et hoxy)
[ 1, 5] napht hyri di n-4-yl ]-am de_ di hydrochl orjde O HNONNNOMHI N
/ (a) 6-(2- mtmd@wﬁe@yw{) {0. @T%ap%%mqi} w%arwnér@ﬁ@nnb 3PREL(UnbkEpr epar ed
'2 32% yi (ﬁﬁkszi nfrdolP m%mfe’lf Eﬁﬁrﬁf&eﬂnétﬁ&@)l/aﬁ&ﬁpal[cikh? ©: 1001, eSmPy KesHedted f or
((al 2c% r\émsgqvgp;%&r Om)%éﬁy et !3(8"@; ttg)?ilhagﬁ(tar c%o ng,yso 1Iu|n{] gyan%gorohyg/s dc(, (OV(?Gé on
8- Br ono- (l%ﬁﬁﬁirﬁ@ﬁ)x&/as&tdld@dw)d ﬁhﬁb rhixiap Intab gtitred merodmseptiaame dbr (W1 3aE (1. 99,
8.7 I ) er(l]l ul m de
(3. 6ng0 4th ?fﬁ% (e ?’I)°§ g%?% i %‘dﬁ‘%‘ﬁaﬁ ﬁgﬁ%tﬁ&%ﬁ%%?%gg té”gﬂt&{e reat ed
at 0C wi t\Imthiwsatﬂr ancil extraptedsseaerabiimies mithel 0/Qmethand lsthlnmn)lethatnwv’a"her (18 nl).
The m xt ur, then

B PorBhi Y el i HOMR B! éﬁ%ﬁf@}éﬁh Vficdl2%10%8

heat ed at ure was 1t en dj I ut e

aqueous smdﬂlamﬁMMﬂ@Qmﬂla@é] %ﬁ"ledhﬁ frgebaseokiie t&ké-’tom@umﬂﬁ%o%? gat? @)-ext r act

was dri edly NNIR \GIDPT.24 €34, t],necs(2Hi gue. 8I8/€§-I?d§ pbmrm tdgar.eg2er on
| | hi di

g o L et RSyt bR SRty g

{r-4- Hydrng§HH;, gﬁg(lz(rmtd)pxﬁ4Q1HQX)y)s6p (IH5Dnapht hyri di n-4-yl car barmyl] c-

cycl ohexy. 55[ ar bam.c .aci d ster 25 This was prepared in
I

appr oxi Iféln‘?lecttmtsPrag ’f/’l/ze?iéw from (313b) according to the
pr ocedur eTlmef fr@dmsp irecllg@dorm/mehapel was @Wt@l with 2egpivalentsg 041 (M) . (d)

t-4- Am nog ﬁ‘p% @g@g@rg t
[1, 5] napht yr| gdn- i dﬁ?lé%h de 30 %@Mﬁeﬁéﬁp@%ﬁﬁ%@% -ae%{r}iézO%

yi el d5(28@hﬁ‘é}?°}ﬁ9n@‘?%‘é ment with trifluoroacetic acid followed by a basic
wor kup according to the procedure of Exanple (300e). MS (+ve ion

el ectrosppay) 102 P dn o) ra-{§ox 6 1-inS ATD SPA Dy ridasino[3,4-5][1,4] thiazin-3-
ylmethyl)-amino]-r-cyclohexanecarboxylic acid (6-methoxy-[1,5|naphthyridin-4-yl)-

rﬁﬁﬂf

(a) 4-Amino-3,6-dichloropyridazine
A suspension of 3,4,6-trichloropyridazine (prepared by the method of B. Kasnar
et al, Nucleosides and Nucleotides, 1994, 13, 459) (10.0g) in conc. aqueous ammonia (1
25 L) was heated at 75°C for 16h. The mixture was concentrated to a small volume and
extracted several times with ethyl acetate. The extracts were washed with brine, dried and
evaporated. The crude product was recrystallised from ethyl acetate to give the product
(5.03g).
(b) 3-Chloro-6-0x0-6,7-dihydro-5H-pyridazino[3,4-b][1,4]thiazine
30 To a well-stirred suspension of sodium hydride (60% in mineral oil, 0.35 g, 8.5
mmol) in anhydrous dimethylformamide (10 mL) at 0°C was added methyl
mercaptoacetate (0.70 mL, 7.9 mmol). After stirring at this temperature for 20 min, a
solution of amine (312a) (1.29 g, 7.87 mmol) in dimethylformamide (10 mL) was added.
The mixture was stirred at room temperature for 16h, then most of the solvent was

amide dihydrochloride

20
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WO 03/ 087098 PCT/ EPO2/ 05708 This was prepared fromam ne (313d) and

al dehyde (301d) by reductive al kylation with sodi um cyanoborohydri de
accor di ngwoe3nsmpr ocedur e of Exanple (357), affording tRreTRPeRITOSE Of
the title conmpound as a white solid (62 ng, 29% SH (CDC13, 250MHz): 8.62
(1H, d), 8.45 (1H, d), 8.15 (1H d, 7.55 (1H, d), 7.15 (1H, 5 d), 6.90

1H, d 4.65 (2H, 4. 00 3.85 (2H, 3.80 (2 45 (2H,

g) 3. éoreng@ﬁd(vsyfmg) Ble {@f}dwﬁ?iﬂ’* d@)ubﬂ@ ‘ﬁlﬂS@ﬁf%#‘-@ gi!ie"%a%‘%@%%?[?ed o, *° {

el ;‘CLF Ofﬁiaaiéh\WEwét%%ﬁdvhﬁad Cmmamgﬁapﬁﬁﬂﬂgﬂicegeg(@ E%(%e title conmpound (70
e sa rocedu a

23141 Xyd%:ﬁsﬁ digfﬁle@%%?%a@?&%‘hﬁm‘b‘{“@mp@ﬁ g%{ 2-b] [1 4]th| azin-6-

yl met hyI MSrvieadn slectyaspedyd xan 202200 MET aci d

2, 3- 1,4 di hyd hl oride O

16 i o K?c;rﬁo%g AR s 0 A0 o ne Byl am ne A

sol ution of 2T3adnhylﬂﬁofﬂamm{dazmpﬂmazm0ﬁ363%béﬁ@ he g(835gmol mol) in

di chl | 8 m,

212 m%??ﬁh%ﬂﬁ‘yicﬂh°§?ﬁlf#§?ﬁane‘“ﬁl%e {Hide (0 a8, 22 %0(1{?@&2‘“‘?“’“9@ It Bfofiad:

mi xt ure (eismet 1.2 padol)in digesthyl f%ﬁ*ﬁ&l‘éﬁ @L) was 3d4ed FibpENL §Hé§g\§nnﬁhﬁ
saturat eg ﬁﬂdﬁQU?h@ﬁﬁlxtufe \bhé?h?éab@lr&ttl%&gb‘lﬂ @ 680then ev@omta@, EhessEitihe anount

f di t Th t ted
o1 £ oFi ngreaRagtPnehbINEEL W EIT arheugr At s Al S il Rt PR > ©
di chl or orgthhaing at&atafahdrie amﬂmnéd ()ﬂganﬂs wereadded aﬂﬂ&V@pmetedon eI ect rospray)
nmz 231 30
5[ (7-Br o réatééT&%'HX/SHSIhﬁ ﬁf&?ttéino}]/d’ghlof%%etﬁ%?e)r%vﬁtqeep ucf (Ome: ot hyl
- 25 [1 3]iti)oxane- 4, 6- di one A mxture of aniline (314a) (14.8 g, 64.3
mol ) , 'i\%ﬁ@é'mﬁ’%fe@%ﬂﬂﬁ%%/z@z g 77.2 nmol) and
2,2-d t d id 77. 2 |
in ei%gﬁé‘ﬂ)ﬁﬂ?fo'rﬁ% dWeYé“h f@’d”dﬁlﬁl%g %illq‘it?’faé?nei %%P)g%%%hyl%gxt ure Warsn"m :
allowed to cawla duepémion dforipdrcatipoend (BdacY (0Ld gredly mmedhimb4wiedandbBanol
th th t ford I 9 1 : 4
el ect r oo YR gimf 'ﬁ‘ﬁd SRkl S8y (3 pitlo), Kot eriolile
1, 4] di OX|(héB 2, 8.7 fugal) mot iweterd, Qﬁéa)EﬁhﬁﬁWéw(eS"l@PoS}m(eQ?t oF teppReraErler
portion g%ethteﬂ dflﬁlfeh%{mftgp%&‘&'&ﬁ%fmﬁéﬁaﬂ@ and pRURS o d¥hted! Bt aghbbey a

further mnutes at reft Ccoo om -
20 phase was extracted twice W1th 109 pq met anol/\ga?ﬂoromet% ane and (e combmeﬁ
organics were dried and evaporated. Chromatography on silica gel (0-2%

methanol/dichloromethane) gave the aldehyde (0.206 g), containing some of the

corresponding methyl hemiacetal.
(e) Title compound

25 The aldehyde (312d) (84mg, 0.4 mmol) and amine (300¢) (0.13 g, 0.4 mmol) in
1:1 methanol/chloroform (10 mL) were stirred over 3A molecular sieves at 65°C for 16h.
The cooled mixture was diluted with 1:1 methanol/chloroform (20 mL) and sodium
(triacetoxy)borohydride (excess) was added. The mixture was stirred over 5 days with
periodic further additions of sodium (triacetoxy)borohydride. The mixture was then

30 diluted with chloroform, filtered and evaporated to a small volume. The residue was
basified with aqueous sodium carbonate and extracted four times with 10%
methanol/chloroform. The extracts were dried and evaporated, and the residue was
chromatographed on silica gel (2-10% methanol/dichloromethane) to give the free base
of the title compound (31mg, 16%).

35 1H NMR §(CDCI3/CD30D) 1.61(2H, m), 1.80-2.15(6H, m), 2.65 (1H, m), 3.70 (2H, s),
4.06(2H, ), 4.17(3H, s), 7.04(1H, s), 7.22(1H, d), 8.18(1H, d), 8.54 (1H, d), 8.62 (1H, d)
MS (+ve ion electrospray) m/z 496 (MH™)
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WO 03/ 087098 PCT/ EP02/ 05708 tenperature. Ethyl acetate/hexane (10 mJ120
m) was added and a black solid isolated by filtration. This residue was
di ssol vedwprsjgitoosret hanol (400 m ) and filtered through Rerg®Poyedms Water
(800 M) was added and the m xture stored at 50C overnight. Filtration and
dryi ng afforded a pale yellow solid (10.3 g, 61%. 5 Ms (APCl-) mz 281

[ M H] hydr Xin i nol i.n-10+0 A Sy ensi on
of (3140 %&eg e 1&?&%@%&“‘}%&&@ ZWaﬁ%éSawéé%e%W%@nﬁgé@%gy g%d Wit h
1M aqueoesid sodiowan. Fraposatige of spluentand tarptiopdyidyether gaye dhedihydmeblosideadi um
on charceal. (1.5 g) for 20 hours. The mxture was filtered then acidified
with 10 5M aqueous hydrochloric acid. On concentrating to ca 100 m, a
solid began to crystallise out. The m xture was staored at 50C overnight.

Fi |t rat i Sxample 3k il rilydraxyricd(3z0%0a3-4-dilyydnoH-pyridel3 2-td §l.4lbigzin-615

(APCI -) Biife tgﬂgz{lﬁﬁlbﬂ-rﬂ: tlokCx A eeiPoky fic dtilty [H-@-nethoxy-ethoxy)-

1, 4] di oxi iy fih R l]'a‘%m&édfhyﬂ%&mﬁdef (314d) (2.5 g) and phospor us
oxybr om eated at bZOC for 0.75 hour. After cooling to room

terrperature the m xturewas treated h water, basified with potassium
carbonate and extracted with ethyy ad e. The organic extract was dried

and evaporated to affor 5 0D ,1 g on el ectrospray)
mz 268 (MH). 20 (f) 4%15;[‘

[4-(2,3-Di hydro-[1, 4] dioxin qui nolin-1 arnoyl ) - r-4-hydroxy-c-
cycl ohexyl]-carbam c acid tert-butyl ester This was prepared in 25% y| eld
(0.2 g) (DénixMeiwxyateontlhgnphtiEdprbyemipe of Exanple (300d). M5 (+ve

It 02 Xbect rstErpgys)wgg cllfr%\ftﬂ‘% y1é15(( 9k) from Example (29a) according to the

m no-1 - r OX ohexan
(2, 3- di hyeresd ‘)[/ri fon éﬁﬁ)(ﬁ{g[Zzbrgmopﬁlygrg?tﬁﬁqt%erfé%@q glkylaling 2890 was prepar ed
f ro][nI car hagrpt 1618 hbirosprayd A PREI(MHB0 ng) by treatnment with
t fo : di to th d
o ExanpiD E-pity Copthety Hheth R SRR o Ty by Tt e
conpound Thi s A/\&Elulmmp%éaa)f(ﬂ&r& &mm@ok)smyr( éulﬁhﬁélﬁ‘ira& 9{6370@11%{)1) pRd
redugki VSo @% @3%%@4%%%{5\&»@9 ﬁﬁlﬁﬂ-yéi:ﬁd/ﬂfét}ﬁlﬁsp@@lrﬂ]glgﬁl s

d fford. t f f th d
DO et G0 i pscl g o DEFS AR OEo o A Paavisie ¢ i) Sy AP e
(1H, d), nﬁxﬁ?e wakallsWed 1 &hd tbhood)temperdiurd dvér 0. ﬁhour]tlﬁﬁ hedtkd akjﬁ)QO(ZlchS (2H,
m, 4.42 ( urqjhe m1x%ure (Vas ‘palscktioned égcw(ezrt'dﬂ&tla aqaeo% s&&l'ﬁkn Ilpdiromae gcﬁu&oéo (8H,

0.
m -115
and ethyl acetate. The organic extract was dried, filtered and evaporated. The residue was

20  chromatographed on silica eluting with 0-50% ethyl acetate in dichloromethane affording
an oil (1.1g, 45%).
MS (+ve ion electrospray) m/z 284 (MH+).
(c) {r—4-Hydroxy—4-[6-(2-methoxy~ethoxy)-[1,5]naphthyridin—4-ylcarbamoyl]-c-
cyclohexyl}-carbamic acid zerz-butyl ester

25 This was prepared in approximately quantitative yield (1.8 g) from (313b)
according to the procedure of Example (300d).
MS (+ve ion electrospray) m/z 461 (MH+).
(d) t-4-Amino-1-hydroxy-r-cyclohexanecarboxylic acid [6-(2-methoxy-ethoxy)-
[1,5]naphthyridin-4-yl]-amide

30 This was prepared from (313c¢) in 40% yield (280 mg) by treatment with
trifluoroacetic acid followed by a basic workup according to the procedure of Example
(300e).
MS (+ve ion electrospray) m/z 361 (MH).
(e) Title compound
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WO 03/ 087098 PCT/ EPO2/ 05708 M5 (+ve ion electrospray) mz 522 (M+). This
was converted to thetitle conmpound (18 ngy) by the sanme procedure as for
Exanpl e WB®3)s7098 Unl ess ot herwi se stated, the foll ow ng EXarmpozes7oer e
prepared from am ne (300e) and the appropriate carboxal dehyde by anal ogous
nmet hods to that of Exanple (300f) O OH HN MeO N~ : NR H N Exanple Method
of salt R synthesis B (al dehyde) drochl ori de drochloride R

Tri hydr ochl or iTdés waepregagd4rqm %W@ﬁ@llg@é@é@ﬂ@dé%@mﬂ y reductivpN 321 B

2, 3-Di hy%@yl&%&@x&}ls&dﬂm aRoKorHydride adebidin EXS Y fro&&durdof Example §35733

(7552‘&8{3 @@3@3@ lfelff@gﬂl ‘gﬁsg ;??Qtﬁtggeo‘inz%‘llﬁé %% %’yx fgish 1‘6&% e 2400s N 324 b B

7- Fl uor o- &H aEpc Qsmbﬁ)zszbl(m{ cﬁ)px Up{BI)d), 8.F5 (1HFA)HND BN BB ANTEL5 (1H,

gcg/ [E)Eﬂil ? (13? &ﬁbégﬁg%@ %Q,]z’gg@ h3E PSR4 CHL m), 345 QH, 9), 330
(3H s), 2.65 (1H, m), 2.20-1.50 (8H, m)
MS (+ve ion electrospray) m/z 539 (MH+).
This was converted to the title compound (70 mg) by the same procedure as for Example
300.

10

Example 314 1-Hydroxy-#-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazin-6-

ylmethyl)-amino]-r-cyclohexanecarboxylic acid (2,3-dihydro-[1,4]dioxino[2,3-
flquinolin-10-yl)-amide dihydrochloride
0

H
;/\o HN .
o No _N_ O
PR ROUS
Hoo
N Z g

15  (a) 7-Bromo-2,3-dihydro-benzo[1,4]dioxin-6-ylamine
A solution of 2,3-dihydro-benzo[1,4]dioxin-6-ylamine (32 g, 212 mmol) in
dichloromethane (1 litre) was treated with a solution of bromine (10.8 ml, 212 mmol) in
dichloromethane (100 ml) at 00C. After the addition the mixture was stirred at room
temperature for 1 hour then washed with saturated aqueous sodium bicarbonate solution
20  containing a small amount of sodium sulphite. The organic organic extract was dried and
evaporated affording an oil that was chromatographed on silica gel eluting with
dichloromethane to afford an oil (14.8 g, 30%).
MS (+ve ion electrospray) m/z 231 (MH+).
(b) 5-[(7-Bromo-2,3-dihydro-benzo[ 1,4]dioxin-6-ylamino)-methylene]-2,2-dimethyl-
25  [1,3]dioxane-4,6-dione
A mixture of aniline (314a) (14.8 g, 64.3 mmol), triethyl orthoformate (12.7 ml,
77.2 mmol) and 2,2-dimethyl-[1,3]dioxane-4,6-dione (Meldrum's acid) (11.1 g, 77.2
mmol) in ethanol (70 ml) was heated to reflux. After 1 hour the mixture was allowed to
cool to room temperature then filtered, washing with ethanol then ether, to afford a white
30  solid (22.9 g, 93%).
MS (+ve ion electrospray) m/z 385 (MH+).
(c) 6-Bromo-2,3-dihydro-7H-[1,4]dioxino[2,3-f]quinolin-10-one
Enamine (314b) (22.9 g) was added portionwise to refluxing Dowtherm A (45 ml)
over 3 minutes. After a further 3 minutes at reflux the mixture was cooled to room
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326 ¢ B 2,3-Di hydro-|I Hpyrido[2,3-b][1,4]thiazin-7-yl H N N S 327
(nmesyl ate 6b) B Benzo[1, 2, 3]thiadiazol-5-yl N 328 d B

3, 4- Di hydwo-02i8esmzo[ 1, 4]t hiazin-6-yl H N s 329 (Exanpl @CT0P)2/&708
2,3-Di hydro-[1, 4] dioxino[2,3-b]pyridin-7-yl ON O 330 e B

3,4-D hydro-2H pyrido[3,2-b][1,4]thiazin-6-yl N NS 331 f R

3, 4- D|hydro 2H pyrido[ 3, 2-b][ 1, 4%oxa2|n 6-y N N O 332

5, 6, 7, 8- Tempataipee.dthyl ?@}aﬁ@@ﬁmmw 1@} mI/20 ) WM ajded and3a bﬂﬁcg solid isolated by
3-T

hi a-1, 1%13%%&{ ﬂ?@reblaq%aﬁdiéholb@&ﬂ\hot %é%ha(nbl (4063141) @hé& fileRABhrdBgh

dro-2 enzo 1, 4%3% 3R
Benzot hi a&ejpel 5‘1}?{ Wafe% %8003 ‘j"a %@P‘I‘Wle I’E“PFF‘EE 8106‘?‘155‘@ ﬂ( ‘b‘SPPPl&Ltn Fg"f@{m 117
WO 03/ 087:9191% ﬁg/aﬁﬁ’ﬂ%ﬁ(}%ﬁ yello?w‘ Aatid W0.3%, 88%)( Exanpl e 16d) B

M-

Thi az%l o[ ridi h]_
(d) 2,3-D1hydro-7H-[1,4]d10x1no[2,3—ﬂquinolin—10-one
A suspension of (314c) (3.4 g, 12 mmol) in water/dioxan (150 ml/80 ml) was
treated with 1M aqueous sodium hydroxide solution then hydrogenated over 10%
palladium on charcoal (1.5 g) for 20 hours. The mixture was filtered then acidified with
10 5M aqueous hydrochloric acid. On concentrating to ca 100 ml, a solid began to crystallise
out. The mixture was stored at 50C overnight. Filtration and drying afforded a pale
yellow solid (2.8g, 100%).
MS (APCI") m/z 202 [M-H}"
(e) 10-Bromo-2,3-dihydro-[1,4]dioxino{2,3-f]lquinoline
15 A mixture of (314d) (2.5 g) and phosporus oxybromide (7.8 g) was heated at
120°C for 0.75 hour. After cooling to room temperature the mixture was treated with
water, basified with potassium carbonate and extracted with ethyl acetate. The organic
extract was dried and evaporated to afford an oil (475 mg, 14%).
MS (+ve ion electrospray) m/z 268 (MH+).
20 (B [4-(2,3-Dihydro-[ 1,4]dioxino[2,3-f]quinolin-10-ylcarbamoyl)-r-4-hydroxy-c-
cyclohexyl]-carbamic acid tert-butyl ester
This was prepared in 25% yield (0.2 g) from (314e) according to the procedure of
Example (300d).
MS (+ve ion electrospray) m/z 444 (MH+).
75 (g) t-4-Amino-1-hydroxy-c-cyclohexanecarboxylic acid (2,3-dihydro-[1,4]dioxino[2,3-
flquinolin-10-yl)-amide
This was prepared from carbamate (314£) in 52% yield (80 mg) by treatment with
trifluoroacetic acid followed by a basic workup, according to the procedure of Example
(300e).
30  MS (+ve ion electrospray) m/z 344 (MH™).
(h) Title compound
This was prepared from amine (314g) and aldehyde (301d) by reductive
alkylation with sodium cyanoborohydride according to the procedure of Example (357) to
afford the free base of the title compound as a white solid (21 mg,17%).
35 §H (CD30D, 250MHz): 8.60 (1H, d), 8.50 (1H, d), 7.65 (1H, d), 7.50 (1H, d), 7.35 (1H,
d), 7.05 (1H, d), 4.55 (2H, m), 4.42 (2H, m), 4.15 (2H, s), 3.50 (2H, s), 2.62 (1H, m),
2.20-1.50 (8H, m)
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N S 338 k B 2-Met hyl -benzot hi azol -5-yl > M S 339 1 B

4- x0-4Hpyrido[ 1, 2-a]pyrimdin-2-yl O I N\ 340 M B

5- Ani no- 2w¥B-0diosmpas o- [ 1, 4] di oxi no[ 2, 3-c] pyridin- 7-yl N PCOEPNAS7811 n B
Thi azol o[ 4, 5-b] pyridin-5-yl NN "> 342 0o B

8-Chl oro-2, 3-di hydro-[1,4]dioxino[2,3-c]pyridin- 7-yl CN 343 p

6, 7-Di hydro 1, 4]d|0X|no[ 3- in-2-yl /N~ ON/ [/ O a Prepared
from 4-f1Mar Y?ﬁnﬁé?ﬁl@ﬁ?ﬁalzd\a’f %Z(E\/Egjf hoxal dehyde, itself prepared from
3-f1 uor o-THeWaeE@TvErted & amlﬂec@npmﬂqus aig) biytthe grnyeplocedac iagl fdrdxanvstd by
oxi dati on t h manganese di oxi de

7- Fluoro(é&b di hydr o- benzo[ 1, 4]d|0X|ne 6- car boxal dehyde prepared from

6-fl uoro-2, 3-di hydro- benzo[ 1, 4] di oxine [V. Daukas et al d zenya, 1999, 10
(1), 391 by reaction of dichloronethyl nmethyl ether and titanium

tetrachloride - see Exanple 213. c Prepared by reacting ester épr) wth
li t hi um dUnlassritharwiseditited thofallewsee Byarepdesiwercarendred froppsrghedde0aiapdi de to

give the yetal¥o &Pto that of Example (300

3- oxo- 3, iﬁgiﬁﬁdgﬁggE%%gﬁgg ]thlggldgﬁ%a%grb%xy lic aC|§ ngthgl ester with
I|th|un1alun1n|un1hydr|de follomed by OX|dat|on w th manganese di oxide to
gi ve the carboxal dehyde e Prepared by Qﬂptlng ester (301 a) with lithium
al um ni um hydride followed by oxidati, t\ manganese di oxide to give the
car boxal dehyde f prepared by reactjng (30 mnth l'ithium al um ni um hydride
foll owed by oxidation with &ﬁﬁﬁaff%j:%?ﬂ Nd“gmve t he carboxal dShyde
-118

Example | Method of salt R
synthesis B
(aldehyde) Dihydrochloride
A Hydrochloride
R
Trihydrochloride
320 a B 4-F1ugro-1H—benz01rrudazol-2-y1
,LN;:
321 B 2,3-Dihydro-benzo[1,4]dioxin-6-yl
0]
)
322 (Example 9¢) | B 7-Fluoro-3-0x0-3,4-dihydro-2H-benzo[ 1,4]thiazin-
..yl
323 (Bxample 32d) | B [1,2,3]thlad1azolo[5,4-b]pyridin—6~y1
DD,
N s
324 b B 7-Fluoro-2,3- dﬂlydro-benzo[l ,A]dioxin-6-y1
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2-Methyl-thiazolo[5,4-b]pyridin-6-yl
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Exanpl e 350 (1S, 3S, 4S) - 3- Hydr oxy- 4-[ ( 3- ox0- 3, 4-di hydr o- 2H pyri do[ 3, 2- b]

[1, 4] thiazin-6-yl nmet hyl)-am no] - cycl ohexanecar boxylic acid (6-nethoxy-
[ 1, 5] naphwbyosioslions 4- yl ) - am de di hydrochl ori de and

PCT/EP02/05708

5

(1R 3R 4R) - 3- Hydr oxy- 4- [ ( 3- ox0- 3, 4-di hydr o- 2H pyri do[ 3, 2-b] [1, 4] thi azi n-6-
yl met hyl ) - am no] - cyclohexanecarboxyllc acid

( 6- met hgxy—t4-"Smaphthyritim=—4=yH)= i =
03/087098 PCT/ EP02/ 05708 | O OH HN p [N X HNOHMN NNNO H(a)
(1R 3S,4S)- and (1S, 3R 4R)- 4-tert-Butox ylanlno 3- hydr oxy-
cycl ohexanecar hoxylic acitid methyl ester 54ﬁh'° was—pr-epared—essential |y as
descri bed by K| (Btagipleadspkl Bet al Tetraﬁgdmdﬁ4*M#s¢nﬁeiry 10 (1999)
4591- 4598, and |cont ai ned fabout 20% of rt-
but oxycdr bonyl am no- 4- hydr oxy-r egi oi sio . _|ADortion was purified hy
silica gel chramatography| (hexane- eth& fétate 2: 1) and recrystall}i sed
fromether-pentiane to affprd crystal s} t hat _gave an X-ray structure 10
conf i r mng—theconfiguratigm above. 3S, 45 d (IR 3R 4R)-
4-tert - But 88 carkbonyl ani np®3- hydr oxy- %V%%g %ﬂﬁé%ﬂ?ﬁgxylic acid nethyl
ester The crude ester (350a) (21.19 g t&anol (200 M) was [treated
with 25% sodi Um net hoxide in methano ( and heated at 70C flor 3
days. It was cqooled in 15 ice—neutrali-sed-wth-2N-hydrechloerie—aeHd, and
evapor atledsso driyness. WAl Br was adde(é-@nd4H-haideld Seallityiimigiingofli d col | gct ed,
washed wi th watler and driped to give the pioduct (8.0 g). Extraction of the
aqueous fractign with dichl oronet hane} f by silica ge
chr omat dgr aphy (296nethano|-dich|oronet hne ga e a further 4.3g of |l ess
pure mdterial.l 20 (c) (18, 3S,4S)- angd
4-t ert - Butoxycgrbonytam NpL3- nydroxy- clo X ester
(350b) ([2. 44%) ™ di oxan [200 m) and &é‘ P@%Xs‘%‘rﬁ%’)a[wa@%m%[g? i N
sodi um Hydroxide (6.6 m)|and stirred| &G¥er ni ght at roomtenperature.} The
m xture was adidified with 2N hydroc Eha evaporated to one jquarter
vol ume, |extractjed (5x) 25|with ethyl shed wth a little water,
dried (sodiumsulfate), and evaporate to
341 n B Thlazolo[4,5-b]pyr1din-5—y1
D
2
342 o B 8-Chloro-2,3-dihydro-[1,4]dioxino[2,3-c]pyridin-
7-y1
Cl
0]
1)
\rﬁjo
343 P 6,7-Dihydro-1,4]dioxino[2,3-d]pyrimidin-2-y1
\\\H/N\ o:]
N A

a Prepared from 4-fluoro-1H-benzoimidazole-2-carboxaldehyde, itself prepared from 3-fluoro-
benzene-1,2-diamine by reaction with glycolic acid followed by oxidation with manganese dioxide
b 7-Fluoro-2,3-dihydro-benzo[ 1,4]dioxine-6-carboxaldehyde prepared from 6-fluoro-2,3-dihydro-
benzo[1,4]dioxine [V. Daukas et al Chemija, 1999, 10 (1), 59] by reaction of dichloromethyl methyl
ether and titanium tetrachloride - see Example 213.
¢ Prepared by reacting ester (13b) with lithium aluminium hydride followed by oxidation with
manganese dioxide to give the carboxaldehyde
d Prepared by reacting 3-oxo-3,4-dihydro-2H-benzo[1,4]thiazine-6-carboxylic acid methyl ester with
lithium aluminium hydride followed by oxidation with manganese dioxide to give the carboxaldehyde
e Prepared by reacting ester (301a) with lithium aluminium hydride followed by oxidation with
manganese dioxide to give the carboxaldehyde
f Prepared by reacting (305¢) with lithium aluminium hydride followed by oxidation with manganese
dioxide to give the carboxaldehyde
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give the product as a foam (2.4 g).

(MH) (

d) ((1S,4S,5S)-and

M5 (-ve ion electrospray) nmz 258

- (1R 4R, 5RP-0308%008 6- oxa- bi cycl o[ 3. 2. 1] oct - 4-yl ) - car bam ¢ &cir@Por/es7v8 but yl

ester -
9)

120 WD 03/087098 PCT/ EP02/ 05708 The carboxylic acid (350c)

(2j 6

in dry dlchloront ethane (50 nt) mas treated mnth tr|ethylan1ne (1 01 g)

and 1-[3
and stirjr
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extracte
chr omat agr
a white
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chr onat

net hanol
el ectros
(1R 3R 4
]naphthw
(10 m)

evapor at
extract e
evapor at
317 (M
and am n

Q.

G- 'lomllilanm 4
884%al mr 3

ﬁg ég 3: f?%ﬂuadf %{0 ly

reac l(ﬁl um elnzy
éim Pttt-r
otfmrh@z)m

de a — ¥ollo %
11

ca&%
one

11
of agln

at

e-z@m%we pﬁe;ret i R
na}e_v\éere ?‘ %else ! r% 0

a 5 Y dgﬂy t fe t§f gilt-s;lenil {yb%vggy

2 jg anotlc- 01 é ome n%ﬂg) to

.Y i %kf}“‘%t F?V’B’ﬁ;g@ﬂt%( %%t‘%ga?ﬁd ‘381“8*11? Epylting,
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X’lﬂ[ man 63

Athedskw
hthyrldln 4-

e mr?éi[c!xﬂ't& Do %Ltsm@made%yi aa0e)

eductlon of the esGter gvxth lithium aluminium hydride at -

g nzm%% ) and rac-
eperegéyreacag ud guﬁ Y me( %g ohi

qggﬁm (% %%??8%¥%gﬁ§t Q
ed E]xa j}g (’;19 by )ﬁ'trﬁtfih r}na% J,se @ toﬁﬁatlaﬂ- gn[e@ Iﬁ?tZ) ﬂlmﬂ&ﬁﬁ) ad
LUe&oVﬁ?dté&ﬂe rﬁc‘i@al@él de, heat 1\%%1@ tida Qi §1Q1§e 3@6(3) 2(.4:011895 foShe U8 bt q
UEmVES 061D 9 Eikhally & anedm okt N\@oupftd drkif ALiBnEUSARAbRAE BkhaRM
o ] oh silica ge eluting wwth chloroform then (1- 2%
-t §Jate @ r BRI 3040 Poyadatdn 6hitA the eddiuch shof2Imd@@aptoMplotiv €cid &Ryl
pstat) uitkgecdly gitdkiphino-2brofngp-nfelcaptd Hyrdlifp-2-caekylic acid methyl ester,
Rbiced 5 d3Bisdiidaliith GoricGHE hiQ X ad 8 eAnRldp Fridhe] WhidhGras MEL hOXY -
I debtominsted/by)ry@BE e @iof (¥ey/ Cia elnaid At TReafn@bHF Jhe €dter Zth WIATHAn GHE Bhvar on
ViESthibZo®dd seJpydidindd 5-cirbdxhlidh@deOwiti et was canedr@d foIRamply 3figr 2 hours 3§
atbrepaed frodns Ganzploxyal-Bydsalodthyb hH-paslin-aehd €01 Taited] Atukte). Sl tl PEFN360T
d11052897) Wiy thiorib@8enrveth aehtvkosehihinrdsfimaceatic adid eegive(Sshoukiylony-3-8@oredt f 3
eutdibryngihylel Apyaldintdeons. dbliotyeq @, iydi@gegjtion oEenfiovy die boayl gloprand egpriony
Ywith I 2dibrFinecthanccanfpetssiam perbrngte igreie ¥ chiom-hbdibydieHydioxeBLd) (4
e:]p(yg&g-g )yl)(rr;e@aﬁﬁ)fo qyved by oxidation with manganese (IT)oxide to give 8-chloro-2,3-
dihydro-[T,4]dioxino[2,3-c]pyridine-7-carboxaldehyde, followed by reductive alkylation with amine
(300e) according to the method of Example (300f) giving the free base of the title compound.
p Prepared from 5-benzyloxy-2-hydroxymethyl-3H-pyrimidin-4-one (A. Harris, Aust. J. Chem., 1976,
29, 1335) by hydrogenolysis of the benzyl protecting group and cyclisation with dibromoethane to
give (6,7-dihydro-[1,4]dioxino[2,3-d]pyrimidin-2-yl)-methanol followed by oxidation with
manganese(ID)oxide to give 6,7-dihydro-{1,4]dioxino[2,3-d]pyrimidine-2-carbaldehyde and reductive
alkylation with amine (300e) according to the method of Example (300f)
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Example 350 (1S,3S,4S)-3-Hydroxy-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-
b][1,4]thiazin-6-ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-
[1,5]naphthyridin-4-yl)-amide dihydrochloride

and (1R,3R,4R)-3-Hydroxy-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4] thiazin-6-

ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-

amide dihydrochloride
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chloroform (5 m) and nethanol (5 ml) with 3A nol ecul ar sieves was heated
under reflux 35 for 4 hours, cooled, treated with sodi um

triacet oxwbososyes i de (300 ng). and heated at 40C over ni gifCI/EPOB0ITIXt Ur
was cool ed, diluted with chloroformand nethanol, filtered and evaporated.
The residue was treated with aqueous sodi um carbonate and extracted - 121
WO 03/087098 PCT/ EP02/ 05708 (3x)ow th 10% net hanol - chl or of orm and t he
conbi ned organic fractions dried ,Na.SO | evapor at ed and chr omat ogr aphed
on silica gel, eluting with 2- ¥0%f P dichlororrethaneto give free
base of the title compoupd (80 oCDC13/CD3CD) 1.2-1.8
(3H, m, 2.15 (2H, m, 2. 5“5 lll—\l\ m,[ 2.72 (1H, m, 3.49
(2H, s), 3.55 (1H, m, 3.8 ), 3. 95 (1 .17 (3H, s), 6.96 (1H,
d, 7.23 (1H, d), 7.62 (1H, d), Ng. 20 (1H, d) 8.50 (1H d), 8.65 (1H, d) M
(+ve ion electrospray) zn/z 495 (M+) The free base in chlorofornf met hanol
(1:1) was treated with 4AM HO in dioxan (0.5nml) and evaporated to dryness.
The solid was triturated with et i Loered and dried in vacuo, 10 to

, Al
provide title conpound (87 ng) HNTheerri c free lp,ase was subjected to
preparative HPLC [ Chiral 0 My X 20 micron particle
size ; eluent :n-hexane-et an | (both vmtrih 0[1% 70:30 v/v; flowrate

:15.0 m mnl] to afford ster eluting si enantloner [retention
time 13.4 m ns] and a slovver eluting single enantiomer [retention tine
16.9 mns], both with 15 100%e. Exanple 351

E 1R, ]3Rh4lw'@¢) &R—Jﬁﬂf@)—yagn;ﬁlsm%a %rt?fyxiyaaﬂﬂﬁyﬁwih?@flaf&e?b]( ]
1,4]t 'aZ'ﬂPg&% g%{) lca%md,gg P,ﬁgsg ohexanecar boxyl i c aci 6- met hoxy-

[ 1, 5] napht'fi fochloride 0 OH HNH O\ NN" N HN
S 205(a) (1Rﬁgsmpmpbredm§se@h@%am dspetibqdbyK 1 Kenjewiski pt alnetrahedron:

(R -Cyclg S | hd( 2oomeptne I-led-D = +83.8 (c=1,
CHC13) %12% rl%c(?gresog\}?gggyg%dh%n%%oagégt S}(::{E;g/aretz et al, J. Am Chem

Soc. , 10(3"“07‘5’2@‘@?011?( lpogpring)--hyd Xy SBOSIMEt h tri met hyl silyl broni de and DVSO
(by the e bbAbneasdurifisdity stlicagde] cliletratopessblydhexandkthyd8det{tt29D)andt 0 gi ve a

e S0l 6 A8 Bl b i PR A GRELD) 168 (21
10  confirming the configuration above.
(®) (18,38,4S)- and (1R,3R,4R)- 4-tert-Butoxycarbonylamino-3-hydroxy-
cyclohexanecarboxylic acid methyl ester
The crude ester (3502) (21.19 g) in dry methanol (200 ml) was treated with 25%
sodium methoxide in methanol (33.5 ml) and heated at 70°C for 3 days. It was cooled in

15 ice, neutralised with 2N hydrochloric acid, and evaporated to dryness. Water was added
and the resulting solid collected, washed with water and dried to give the product (8.0 g).
Extraction of the aqueous fraction with dichloromethane, followed by silica gel
chromatography (2% methanol-dichloromethane) gave a further 4.3g of less pure
material.

20  (c) (18,3S,4S)- and (1R,3R,4R)- 4-fert-Butoxycarbonylamino-3-hydroxy-
cyclohexanecarboxylic acid

The ester (350b) (2.4 g) in dioxan (100 ml) and water (5 ml) was treated with 2N
sodium hydroxide (6.6 ml) and stirred overnight at room temperature. The mixture was
acidified with 2N hydrochloric acid, evaporated to one quarter volume, extracted (5x)

25  with ethyl acetate, washed with a little water, dried (sodium sulfate), and evaporated to
give the product as a foam (2.4 g).

MS (-ve ion electrospray) m/z 258 (M-H")
(d) ((18,4S,5S)-and -(1R,4R,5R)-7-Ox0-6-oxa-bicyclo[3.2.1]oct-4-yl)-carbamic acid
tert-butyl ester
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(1H, dddd), 2.42 (1H, ddd), 2.50-2.56 (1H, m, 2.73 (1H, br s), 4.15 (1H,
dd), 4.91 (1H, d). 30 (b)

(1R, 3R, 4SyoM3jospo- 3- hydr oxycycl ohexanecar boxyl i c anm de PCT/EP02/05708

(1R, 4S, 5R) - 4- br onp- 6- oxabi cycl o[ 3. 2. 1] octan-7-one (351 a) (2.13 g, 10.4
mmol) was taken up in THE (20 nL) and treated with .880 ammnia (5.3 nL)
at 20C for 24 h wth stirring. The sol vent lﬁas t hen rem)ved in vacuo to

give a white sq&ei@rb%"éfﬁé‘ﬁidi@g%)\ﬁ%ﬁ g)ite gy dichlpromethaned 50 gul) wagdrepied - 122

WO 03/ 08?7@9@&@%5/158&%/ (@5)71 and L[ BIBingeth A Qﬁlﬂ&bﬁr@pﬂ]ﬁﬂ@hﬂb&%oﬁhﬁhd&d)
1.73-1.8 c];[{zit r001)n temperature overm(g]"llt_| Tﬁg pro%luct wés '

3.54 (1H, Yé{C)Gthg??%é%(lifg) 2 )stn(r?
(1R SR 4Ryagoraeiide dmbysivanst a0y sodihmisambardowstd aidad k! disdtution was

10, 4 rrol e (B T A AP TR St B Bbiifibiabiiath 77 o°
m.) at 6&ﬂ1cafg3t (m&z&hmeﬂtwob(blbhlemmvthmq) éqmﬁf@rdawhmsqhd @9 Phe residue
purlfled i gol um  chromat ography (Silica gel, DCM MeOH 0-109% to

e e f%; U P B ek s gty s 2

1.99- 10 batyl&siePH, , 2.30 (1H, tt), 3.16(1H, ddd), 3.41 (1H, ddd). (d) "
1R 3R, 4R) - 4-

(1% 35 104 Sogebrian R e L

(765 mg anmasa imwiajer i O Xfune Wagw el §W%§ g/ Fapartzd 1300

n), and §HGess gﬁfwdeagbyﬂr(ggg@t ed under at nospheric pressure for 22 h. On
conpl etion” of reaction 15 the mxture was filtered through Celite(r), the

filter padSwashed eleictrospveH/zaAd (WhHE™) conbi ned organi ¢ sol utions
concent r gHef(182Sv48)andt @RPR;4R p2:#ydrexys¢l(6-andthoxgupni fns@tthyrédingd-el d.  1H NWR

5 (400 1.87-1.92 (1H, m, 1.92 (3H s),

2. (()7J52 ?gacﬁ%‘cyﬁoé?‘yéﬁf??’&%qﬁca -84 (1H, dt),( 3.58)(1H, dt§. 2osze)
((1IR 2R 4R) 4- Canigare vl the-dnide (Béxaepgoclzohg)gybs)im@amﬁmm (@sud ghert - butyl
NN di i dopeaspr i prATA PO fleg melhdtygg el ) s treated Wi
di -t ert - this(diphenylphbsphite-1(11- b@r&pgthyh(@&ﬁnmmcjmdaomndﬁamiéu(l@ angon, veasd MeOH

50 nm) f t dth d
Igu” 1) " QichR ol NG pRALKE 1 WERucHOGL AURNRAL: dcid BaGY-RAY | 1E 1ES) LS

gi ve 28 v\,f{|115§n§&ut1p§d1c@364ylrggter 61 0. a%%s)waq g%edl =, ’%leppr@weé stirre %b‘b " 1H
NVR S (400, Mdzazt 8@@3@)&% 24 Bodrs Sghdet foﬁ) Thelmﬁé’ﬂn(e%s codled Lfikded, £ th2H, ),

% g % ( |( ﬁ filgy taye eV(apyrated anla chrorzlétograpge on Hidd gél, Jufs r?g \(vjtﬁichltorgfbrm, #2 nQiL—H dt).

[ (1R 2R, 4R3)) rethndobdighlbrdrbethend) txyEgrd, &dohid (0Lhy).i di n- 4- yl car banoyl ) - 30
cycl ohexyl fs GJL RAMLiEcRSbthy) 514 a PN GST
25 (g) (1S,38,45)- and (1R,3R,4R)-4-Amino-3-hydroxy-cyclohexanecarboxylic acid (6-
' methoxy-[ 1,5naphthyridin-4-yl)-amide
The carbamate (350f) (0.21 g) in dichloromethane (10 ml) was treated with
trifluoroacetic acid (10 ml) for 2 hours and evaporated. Sodium carbonate solution was
added and the solution was extracted (5x) with 10% methanol-chloroform, dried (sodium
30 sulfate) and evaporated to give a white solid (0.148 g).
MS (+ve ion electrospray) m/z 317 (MH+).
(h) Title compound
A mixture of carboxaldehyde (301d) (45 mg) and amine (350g) (70 mg) in
chloroform (5 ml) and methanol (5 ml) with 3A molecular sieves was heated under reflux
35 for 4 hours, cooled, treated with sodium triacetoxyborohydride (300 mg). and heated at
40°C overnight. The mixture was cooled, diluted with chloroform and methanol, filtered

and evaporated. The residue was treated with aqueous sodium carbonate and extracted
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The am de (351e) (671 ng, 2.60 mml) was reacted with the triflate ester
(I'b) (801 ng, 2.60 mmol) by the procedure of Exanple (350f), but carried
out at 60€p BOSYI¥e a white solid (889 ng, 2.13 rmol, SPUAIEPMHHIMR S (400
MHz; CD3OD) 1.34-1.50 (1H, m, 1.46 (9H, s), 1.62-1.71 (2H, m, 2.04- 35
2.12 (2H, m, 232238(1H n) 2.70-2.78 (1H, m, 3.27-3.34 (1H m,
345351(1H 7.24 (

, IH.d), 8.17 1H, d
8.60 (1H G withg wethae?r %\ Ofr%!s%}déb? C?Hﬁgln&é?f% Ci‘@tiﬁ/gg'ed 8‘1 ( »
??{3 28§0R9%VE’&I‘6A ﬁ@&ﬂﬂ@ﬁﬁgﬁatogtgﬁhed on silica gel, ehlljtmg with 2- 100/21 n}eéhano%—h (15
, 3R, m n [o ohexanecar box - met hox :
napht hyr | 1}40%’ ?‘j‘ané%gb‘ﬁgiﬁq%{“e ﬁ%%ai‘l?lfﬁgm@a%%% 040 (351f) (860yrrg, 2.06
gTSmI ) i {1 ][BDMMBtﬁ(ZﬂQMHazs CD(Eat@ER D) b.2-1.8 (FH L), Pkttt na)cRdS((lH m)) 2. 5A]1: ][ er )
i B RhV v as
col umg cmior’rgi) feié %/ lgé’ ; @{ e?3 %%%ESI?Z §8g'{ \];gya
white solsb. ?@Q 2. SWHnd)n'éﬁ?- (U804, 82681 1B=4), 3.9 (F=4d), Sr\ézllﬁ diH NVR S

400 MHz; 1 57-1.70 (2H, m, 1.99-2.10 (2H, :
(2_ 5. 5. 31M 1Hg))onlelgt9rojsp %}wa;’z"h r'@\A[H ) ( (

76- 2, 84 6 1H

5 4’ 17 THgyse ke iy chgrqtampmyghang] Qs regjed laéwifﬂ ingloven QSR o)
10 M5 ("‘\'%hdle%lp&h%ﬁttdﬁ asﬁreasy)rhmsahceﬁzzs {riithted 50 pther, ([terel atnﬂeimdﬁmm The
am ng 33&%% ‘ég gﬁ %ﬂflu@? argon in MeOH (21 nmL) and DVF (2Inl) was
treat'dd T Bo% SPHBR 384) (0.664 nol), and 3A ol ecul ar si eves (1
g), fol I TheadcdmyicAedabase whs mbjectabnupxapaxmmhmri@wramek AFB25mnix2® nmol )

dded_15 af h
vas 200eu a0 B e 4 heABHL 901 BS0Eul g oc@IBlEk) 9Dt
MeOH/ NH3 /2Mgw-artd :1He nslonmeldtto afforby Bier Aliag gngla enntiorerlseienion tmne
fracti Onﬁwe%lgﬁnsr] %ﬁﬂqlé‘fo%@'%hﬂﬁfg'sfﬂg%jexpa)ﬁtﬁ)hﬁﬁ [TeteRBbH e BIOMBLPHMPANH( Si | i ca

gel , 129 to give the free base of the title conpound
(72%1§| ellcPPA)ezo 1H NI\/R 6 (400 MHz; CDC13/CD3CD) 1.23-1. 33 (1H r‘r)
1.58-1.74 (2H, n), 2.10-2.22 (2H m, 232238 (1H, m, 2.50 (1H,

m, 2.62 lH t 4 2 (2H,  ABq),
4.14 (3H, %%‘% ?‘ﬁ?R‘@ %Ily%#}ﬁ[% gXo- 3% @h@h’ 2%338%(@8915 1H, d),
8.50 (1H b]ﬁ1),4]t31aﬁm-§ “ynethy))-amirol ey clobaxayieearhaxylic ay)i (ﬁmeﬂngsy( M—I+, 100%) .
25 Anal yt i4r-al 6 Mmi.d.; 10 mcron particle
si ze ; H%ﬁbaﬁﬂh?ﬁig%#eﬁe?ﬁg%f@h?ﬁ '{?Rvm tﬁ 0.1% DEA), 25:75 v/v; flowrate
1.2 M mn-1] indicated that thi§ materl had an ee of 69. 8%vmththe
faster el uting single enanti onernfreye n time 34.2 mns] being the

m nor conponent relative o {he gl owg ting singlie emantiomer [retention
time 50.9 nmins]. 30 Thi< ernyral sasof{gltlo |\n OH 1:1 was treated
with 4M HO in dioxane (0. l/ _

N

20
(a) (1R,4S,5R)-4-bromo-6-oxabicyclo[3.2.1]octan-7-one

(R)-Cyclohex-3-enecarboxylic acid (2.30 g, 18.2 mmol) ([o]p = +83.8° (c=1,
CHCL) = 88.2% e.e., resolved by the method of Schwartz ez a/, J. Am. Chem. Soc., 100,
5199, (1978)) was reacted with trimethylsilyl bromide and DMSO (by the method of
25  Iwata et al, Heterocycles., 31, 987 (1990)) to give a white solid, (2.13 g, 10.4 mmol,
57%);
1H NMR & (400 MHz, CDCl3) 1.68 (1H, dddd), 1.86 (1H, d), 1.98-2.02 (1H, m), 2.20
(1H, dddd), 2.42 (1H, ddd), 2.50-2.56 (1H, m), 2.73 (1H, br s), 4.15 (1H, dd), 4.91 (1H,
d).
30  (b) (1R,3R,4S)-4-bromo-3-hydroxycyclohexanecarboxylic amide
(1R,48,5R)-4-bromo-6-oxabicyclo[3.2.1]octan-7-one (351a) (2.13 g, 10.4 mmol)
was taken up in THF (20 mL) and treated with .880 ammonia (5.3 mL) at 20°C for 24 h
with stirring. The solvent was then removed in vacuo to give a white solid in quantitative
yield; [a]p=+40.6° (c=1, MeOH).
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m.), evaporated to dryness, then dried under vacuumto provide the title
conpound. Exanple 352 (1

S, 3S, 4S) -8oHpMs9 - 4- [ ( 3- ox0- 3, 4- di hydr o- 2H pyri do[ 3, 2 b] PCT/EP02/05708

[ 1, 4] thi azin-6-yl methyl)-am no] - cycl ohexanecarboxylic acid (6-methoxy- 35
[ 1, 5] napht hyri di n-4-yl)-am de di hydrochloride - 124 WD 03/087098

PCT/ EP02/.05

(1S, 4R, RN Y W@?) th\l %1‘]\13921{ T3 1R (1, m), 1.85-2.03 (3H, m),

(S) - Oyclnher23(¢Heads haaY1H,at)adsd (1H, @B 455 @31 bshmol ) ([a]D = -92.7 (c=1,
CHC13) = i SENGh t al

J. Am )Che(f‘ag é&?ﬁ% g a{@&g%@fh)&ycg%@e%mgg@ga& ed. w t%&t J; o Eg SI |yl
bromi de (4. 10(1R3R, 3$)—3 Bmmo)'a’-hWBUC}(U@ oRaneearbaxylc FHde s @S(ﬁ

NNl saps HR%(Al?WﬂI@%@%&%o&ﬁn{'&md@@l 3 gnm)l 9 mnlof) B DIIRK100 el mo&@ the

t hod He 990 te
ggl i 3 ?f;br 33 5@ The sglv%was%rgg&yg %ijqggo apgt E%&&e p@;&%ﬁhﬁ cﬂf\‘]g’% C400
Ny o Fmito o ph 111@@%911 DCMMG(()HIPQ-W%) 101gi0d a 2010 sOHH(1.89 g 3920 10 (1H,

H, , 2.73 (1H, br s), 4.16 (1H dd),
4.92 ( 1Hnmpl, 5(7b’§) f égéR?c“i gg@ 3- hydr oxycycl ohexanecar boxyl i ¢ am de
( 1S, 4R, SB)IWBra)m))OMHzaﬁDg@DD o[38. (2H111@)cﬂda -5 8L mb R (H, 48: §7914. 0
B ( i @tregdqyi t h. 880 am‘roma(?lm_) at
20C ﬁoom’aggézﬁwy% Sz?qqﬂg) o ant ?was t f]en removed in vaguo to give
a white Gk)l(lRl,SR;#lb)uéh-nmm(aB droxyszyylo@pyépnef pxylicoagt 31(1 {Lacef@é@_ 1H NVR 6
(400 Mz, Cm@@?(r%ﬂ 3@441%)111"~az1ﬁg-)3»-hy1c1r3>4y 3 cﬁ&leécaxlrécarﬁoxyﬁc 8Gd 2nide (33kc) (65
(15 36 4o A1 RE Aol - 2 B piCTRo% 500 B, anlihe
(1S, 3S, 48g, 41Ammel) 3 WPOR (bR 947 B
(1S, 3S, 4RkxtfirBydrSLchatii dnaenytyokoeic prassare fonda b. cOamodvlf(thﬁ)rea(cgoml g,
14.0 20 was trea ( ithdd @Hrrﬂqg]ﬁ1 in DVF
( 1401§rL) th&tm‘é%’ée HlTE‘?ﬁg‘ﬂlfgﬁ%e?gece@f;{m vvggé&g‘r?o‘%aesgg? N vacuo and.the residue
puri fi edcéyibinbdsteanid sotutionk conentgied phyaqueite i ajhite sxbig IGBARRRYY 2N)
0- 5°/c) to#%the a white SO|Id (1 30 g, 7.0 nmol, 50%; [a]D= +17.7 (c 1,
: 8 (400 MHz; CD3OD gg}g{ q? 139%41’13’ %E%H
(1H dt ) JEONBIR 5 $4) OMFy; @QQIOI?)H)"'Z $.58¢3kq1m). 1+$7-193 (15 (1H
ddd). (dg 1(§H3§1 4§);741Hn&)ng-83(m}y{dd'g;@5@:yld{ alhexanecar boxyl i ¢ aci d am de To
(15 38 (e): (1I?.%.II{ 4R)- 4 ?Iyar Tamoyi- 2 Cy'd?o@c%l)—(cyciao%%ﬁﬁ?%Xllbhﬁnca&dlﬁite@%tﬁ?l éséa2c) (760
The amide, acetate salt (351d) (905 mg, 4.15 mmol) was treated with N,N-
diisopropylethylamine (868 uL, 4.98 mmol) and di-terz-butyl-dicarbonate (1.08 g, 4.98
mmol) in dioxane (30 mL), and MeOH (50 mL) for 16h. The solvent was then removed
in vacuo and the residue purified by flash column chromatography (Silica gel,
25  DCM:MeOH 0-10%) to give a white solid (804 mg, 3.11 mmol, 75%); [o]p=-17.0° (c=1,
MeOR).
1H NMR § (400 MHz; CD;0D) 1.18-1.32 (1H, m), 1.44 (9H, s), 1.43-1.55 (2H, m), 1.81
(1H, bd), 1.98 (1H, bd), 2.09 (1H, bd), 2.29 (1H, tt), 3.22 (1H, dt), 3.33 (1H, dt).
® [(1R,2R,4R)-2—Hydroxy—4—(6-methoxy—[1,5]naphthyridin—4-ylcarbamoyl)—
30 cyclohexyl]-carbamic acid tert-butyl ester
The amide (351¢) (671 mg, 2.60 mmol) was reacted with the triflate ester (1b)
(801 mg, 2.60 mmol) by the procedure of Example (350f), but carried out at 60°C, to give
a white solid (889 mg, 2.13 mmol, 82%);
1H NMR § (400 MHz; CD;0D) 1.34-1.50 (1H, m), 1.46 (9H, s), 1.62-1.71 (2H, m), 2.04~
35  2.12 (2H, m), 2.32-2.38 (1H, m), 2.70-2.78 (1H, m), 3.27-3.34 (1H, m), 3.45-3.51 (1H,
m), 4.15 (3H, 5), 7.24 (1H, d), 8.17 (1H, d), 8.47 (1H, d), 8.60 (1H, d);
MS (+ve ion electrospray) m/z 417 (MH', 100%).
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ng, 4.13 mmol) in MeOH (30 nL) was added Pd/C (10% 500 ng), and the

m xture hydrogenat ed under atnospheric pressure for 18 h. On conpl etion of
reacti on wbe3887008 xt ure was filtered through Celite(r), tIreTfEPO2/€¥709ad
washed with MeOH, and the comnbined organic solutions concentrated in vacuo
to give a white solid in quantltatlve yield; -125 WO 03/087098

PCT/ EPO2/ 05708 _1H NM . (400 MHz; CD30D) L22 (1H, dal 1.4-1.54 (2H, m,
1. 76- 1. 898} {H.3R4R)-Angmp- i ‘yéqumycwexwg@b%ﬁw gid{Oo-mpthoxysy (1H tt),
2.47 (1H, 1(39ﬂaph§1y1181r{ ZU‘}H) é&fclohe(cﬁl)] amide

1S, 28 | oh d t tyl
fagt er The am &&e(@%a @%%ﬁlg_éc d ex%ﬁé?@ﬁ&g@ﬁ%ﬂrw oY
d| - t ert- hﬂﬂubrodd:eiﬁrd@im@'()enLﬁ After( @in the 96lvenmids remodted ¥aneupo3ad s , and

Voo e ol @ivistely 8 B BintF MeolBRberdol NuiiE gg?eﬂ@’i' MEGHANAD G,

5-109% t d5gbMme gwwmwhges@id@zemlrﬁj' mBo4 D 5kmol (o] 829 8° (b=l .DMe®H). 0 (c=1,

lve 1H N 43-1.56
OH) Wf%g Mﬁ% 193%’1533% 12411(%1 )(iL‘sgln‘)o 2%{) ﬁ%‘dz%dgzﬁ S

3 21 (1Hm)dt2)25 B3BAIHR), 263269 (} ,1m) 2.7 284 (1H, m) 330 3.36 (1H, m) 4. 1‘7

S 2S, 4?) QHHy)dvgﬁ%(iﬁt ﬁﬁgsgt@t(mmu) [81496(]1m1aawmrqt1¢1 ?% gzyl)c?zl ggmoyl ) 1‘{%,;' ohergfl
- carpa acCl r u anat e e nmo

was ﬂ@ac&é G e 19 lestiosp %W%S%?t(@ﬁell@?%&?? my, 1.55 mml ;Tgby t he

pr ocedur e(hpTltEmm;ioen(iSSOf) to give a white solid (400 ng, 0.960 15 mmol,

62% : 1H NWR 400. 1.71

(211 . 2. oa Tt oL b6l whndlf e Q %M?E}ézg%&)%@%@@ G,

(1H, , Wasapeag:dsuitiy mbomldehyde (1B ).664 pmpl)pend IMmalyculy: sigyes (Hg),d) | 8 49

1H, d 20
Eg) 1)5 fan éci %ﬁ%@% %@ﬁ{%\rf@aﬁi}l %{a%%&r%ﬁ (89™dg, 4135 faldh) wiORed

ohexanecar%%(l ylic acid éﬁ)ﬁget hoxy-
1, 5] Adp htqu@-riz 4099 thg AeAgEom AR EORCE cempiation tagmiiyre Wasggls Pnr%albcm
(3|0 ) vmxba@@a@jwmm with Mdc?jmraateemm MeOH/ B f(ZMD,)andAﬁé solvéii Im n the
solvent was re gua and .t [.esi L fi ol umm
chr omat odF%?BH?fFD ‘W‘@ 06& aﬁp@n dk% %éd %?BQ ?%‘ngﬁmﬁi} te solid
( 376 rrg cblirén nhoinata2shhy (Ed}dazge}(DGM( Mﬁ@HﬂVH@]@M) DHZ?JWO%IYGU@@ fieas€D3 OD)
rr)200212(2H ,227232(1H
st @%%‘ﬁé%?mﬁsé%ﬁ%@@é“ A (SR ),
7 27201H, 11 5140 MHZ&DCQ/@@@@HI 281 338( 1611 nz)a H5Sd)7 @y é- 1100%
fel lelct rospn ?}n ) 323138 glﬂﬂ) 3089%.50 &3%139 ) o2 6II(uHettp@rnmlsg (Tihj 1), 8248 pr epar ed
ol l owi n r
(3520) " 4AH 3 dehly A0S B PO B TE By ek 2 TR el B0 Fire BohaBina
(1H, d), 8.50 (1H, d), 8.64 (1H, d);
MS (+ve ion electrospray) m/z 495 (MH", 100%).
25  Analytical HPLC [Chiralpak AD 250 mm x 4.6 mm i.d.; 10 micron particle size ; eluent:
n-hexane-ethanol (both with 0.1% DEA), 25:75 v/v; flow-rate :1.2 ml min-1] indicated
that this material had an ee of 69.8% with the faster eluting single enantiomer [retention

time 34.2 mins] being the minor component relative to the slower eluting single
enantiomer [retention time 50.9 mins].

30  This material as a solution in DCM/MeOH 1:1 was treated with 4M HCl in dioxane (0.5
mL), evaporated to dryness, then dried under vacuum to provide the title compound.

Example 352 (18,3S,45)-3-Hydroxy-4-[(3-0x0-3,4-dihydro-2 H-pyrido[3,2-

b][1,4]thiazin-6-ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-
35  [1,5]naphthyridin-4-yl)-amide dihydrochloride
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in 53%vyield; IHNW 8 (400 MHz; CDC13) 1.29-1.41 (1H, m, 1.6-1.8 (2H, m,
2.15 (1H, bd), 2.24 35 (1H, bd), 2.41 (1H, bd), 2.49-2.63 (2H, m, 3.40,
3.44 (2HweBgps70%8 58 (1H, m, 3.85 (1H, d), 4.05 (1H, d) PCH/FPO2/¢Bb§ S),
4.5 (IH b) 6.91 (1H, d), 7.13 (1H, d), 7.54 (1H, d), 8.20 (1H, d), 8.48
(1H, d), 8.67 (1H, d), 9.49 (1H s); -126 WO 03/087098 PCT/ EP02/ 05708 M5
(+ve ion electrospray). mz 495 (M#+, 1 on'). Analytical HPLC [ Chiral pak AD
250 M x 4.6 mmi.d.; 10 mcron particle sbgre ; eluent; n-hexane-ethanol
(both with 0.1% DEA), 25:75 v/ winTl'eowTard - 1.2 M min-1] indicated that
this material had an ee of 39. 6% W t e faster eI UIHI ng o'5|ngle enant i oner
q P t -

[retention 5 tinme 33.5° perRpg Tk r elative to the
: retentlo*r‘n ti 5 .9 ires]. This materi al
v treated with s-Tn dioxane (0.5 ni),

sl ower eluting single ena }tl o]
as a solution in DCM MeCH &

evaporated to dryness, then dried.under. vacuumto provide the title
Comgound (a)ﬂj%&%ﬁ} -4- B;QQOCQOxabwyclclib 2.1]octan-7-one P

[81321 fﬁ) 4-[ (7S }Q[dlreﬁ—m&béxﬁlid‘a(ﬁh(l 9?84gpw7 ﬁm[lo'i) Golp) =-92. 7° (c— 1 (s
i | ohexa -
et hoxy [GL16] ﬁ ﬁ%ﬁed.rﬁsoivaﬁq%ytiﬁf%%hoaﬁ%f§ §aR S B 7 A e
(1R 3R 4Ry199; (1078} W asrreacBsdowish Bimethgistyldrrom2dé @yi( mlb, @BS anpl){IDMSXCP
t hi azi
(6 mot hool jﬂﬁ%m 3 IR VRO KRR RIS 0L Y BERIPEY. o,
Meo N N Nn ﬁpatwrmf the &eﬂ@dmﬁlmawwl rhlqtprnpnlead 31m9§4' (1890Ddp givaa whﬁgrrpound
A m xturesogﬁ 2t'gq§ arAo%ad &Iequ/gi)e qgg)jOE(é—mH@ )1 racem c am ne (3509) (74

ref LQefﬂfﬁ Rl T SBEET 1 %@@%?ﬁﬁé\ﬁﬁn L7 alh sy Balonyari de
(149 100) . (11, dedd)s 241 HoddW)£2.60-2187, (1H) en)n2 18 (11, bves3, 4116 (MIBcd) 4. 92 (1H,d
6 o o[RS L9 ARSI SpHEQUR DR, The educous
conbi ned or ganil8,4R,a8}-#Ehemdri-expbiengBEA L. ldectarv ame (2320 (2.88 g, 14.0 mmol)
was taken up in THF (27 mL) and treated with .880 ammonia (7.1 mL) at 20°C for 24 h
with stirring. The solvent was then removed in vacuo to give a white solid in quantitative
15  yield; [a]p= -55.4° (c=1, MeOH).
1H NMR § (400 MHz; CD;0D) 1.64 (1H, dd), 1.74-1.82 (1H, m), 1.85-2.05 (3H, m),
2.13-2.22 (1H, m), 2.37 (1H, tt), 3.53 (1H, dt), 4.55 (1H, bs).
(c) (18,38,45)-4-Azido-3-hydroxy-cyclohexanecarboxylic acid amide
(18,3S,4R)-4-Bromo-3-hydroxycyclohexanecarboxylic amide (352b) (3.11 g, 14.0
20  mmol) was treated with sodium azide (1.82 g, 28.0 mmol) in DMF (140 mL) at 60°C for
16h. The solvent was removed in vacuo and the residue purified by flash column
chromatography (silica gel, DCM:MeOH/NH; (2N) 0-5%) to give the a white solid (1.30
g, 7.0 mmol, 50%); [alp=+17.7° (c=1, MeOH).
1H NMR § (400 MHz; CD;0D) 1.30 (1H, dq), 1.44-1.57 (2H, m), 1.82 (1H, dt), 2.00-~
25  2.10 (2H, m), 2.30 (1H, tt), 3.16(1H, ddd), 3.41 (1H, ddd).
(d) (18,38,4S)-4-amino-3-hydroxy-cyclohexanecarboxylic acid amide
To (18,38,4S)-4-azido-3-hydroxy-cyclohexanecarboxylic acid amide (352c) (760
mg, 4.13 mmol) in MeOH (30 mL) was added Pd/C (10%, 500 mg), and the mixture
hydrogenated under atmospheric pressure for 18 h. On completion of reaction the
30  mixture was filtered through Celite®, the filter pad washed with MeOH, and the

combined organic solutions concentrated in vacuo to give a white solid in quantitative

yield;
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Chr omat ogr aphy of the residue (CH2C12: MeOH 90: 10) gave the free base of the
title 25 compound (23 ng). 1H NWR 8(DMSO 1.11-1.56 (3H, m), 1.91-2.32
(4H, m, RO3AMIEIH, n), 3.55 (2H, s), 3.7-4.1 (3H n), PCTEPOL/EHS S) ,
4.75 (1H,s), 7.3 (1H, d), 7.9 (1H s), 8.2 (1H d), 8.4 (1H, d), 8.7 (1H,
d, 9.7 (1H,s), 11.10 (1H, s). -127 W 03/087098 PCT/ EP02/ 05708 This

terial | ut i i n, dichl h t.h 1:1 ith 4M
i doERES @0 Bl L\ LT B o ek, o B3 (0.
triturat akounde1mE} #gr1.o9-2 /07 gikom),ensk (i, at), uAd¢tHydty,Butd (161, pitovi de t he
tE;;lrrSI gog%?ff&ché,%g)- = é.rbEII\I/IBIO}glj_i{-Eydrg)r(]y-%ly&gﬁerX%’ L ¥ dndl a%idst%%—lguWeste%oo% 9
(1S, 3S, 49) - 3- Htaramxide B2y (FI3ung,c+ B oxw! Bwas tiedtgdiwath 2k gry-butyb{ddapborisye

1,4]thi aziyp-6 l.) - P i -
AT e e panmn S o

(1R, 3R, 4Mhem3empupdiyvarup aud thed rggidae Burifiest 3y dadh qojurr chuqmaiography] (gilizap

1, 4]t hi ' - 1 he ' ] ; | bi i — 0°

(6 ot hose! % D B el St S0 1T N
NFS o@.MMp@HN N'~ NO NF S 15 A nixture of the carboxal dehyde

Eﬂ 3?;“ ) t ﬁ 4y FM% 6QHO_GMI@{GDB@EY’5?GX-3(IQQHU§)), 1.4 (9] Oy ?ﬂmrﬁé((frﬁ rr]n), 1.81
C r I gV I ours,
ool 30 aqbil bt 35 U HOL B9S R b OS2 0L B Sy (TR B8 A A e Aever
sti rri ng (Hac152868)-2-Hytroxypdr(dimethoxy-tlEnaphthymdnvagcabhmeyBeyclehexildd wit h

chl or of or . [ with aqueous NaHCO3. The aqueous fraction
was re- efg}rb%%\ %g&\z/lvit%%fg&)%gt

anol_in 20 chloroform (2 x 10OM) and the
conbi ned Thegartiagmate GS2PHHS0 s, éeﬁS(m@BwaSarﬁact%%%é%ﬁr&ﬁte Rl @d¥aphy of
1,155 i B sl a3y e e o0
(21, 15) , 20m9L62: br oad d) . 2,26 (1H, broad d), 2.41 (L, broad d),
2. 45- 2. 6 LERNMRIS, (480 MET£AED; QD) 1 3485508(1E5 n)1 HAGKIHL, 9, DE0(LIH, (28, m), 29)4-
g' gf ?'1ﬁsz.gfa%rpﬁjaﬁﬂzyﬂéé‘%ﬁﬁn),iﬁ(ﬁ, #9073 44 H B, 39b.3.91 821, Gl 9,
'4.16 (’3H,'s), 7.26 (1H, d), 8.18 (1H, d), 8.49 (1H, d), 8.61 (1H, d);
MS (+ve ion electrospray) m/z 417 (MH', 100%).
20  (g) (1S,3S,48)-4-Amino-3-hydroxy-cyclohexanecarboxylic acid (6-methoxy-
[1,5]naphthyridin-4-yl)-amide
The amide (352f) (691 mg, 1.66 mmol) in DCM (30 mL) was treated with
trifluoroacetic acid (20 mL). After 45 min the solvent was removed in vacuo and the
residue purified by flash column chromatography (silica gel, DCM:MeOH/NH;3 (2M)
25  5%)to give a white solid (376 mg, 1.19 mmol, 72%); [a]p= +0.5° (c=1, MeOH).
1H NMR & (400 MHz; CD;0D) 1.33-1.46 (1H, m), 1.59-1.71 (2H, m), 2.00-2.12 (2H,
m), 2.27-2.32 (1H, m), 2.57-2.65 (1H, m), 2.76-2.84 (1H, m), 3.32-3.40 (1H, m), 4.17
(3H, s), 7.27 (1H, d), 8.19 (1H, d), 8.50 (1H, d), 8.61 (1H, d);
MS (+ve ion electrospray) m/z 317 (MH", 100%).
30 (h) Title compound
This was prepared following the method of Example (351h) on a 0.657 mmol
scale from amide (352g), and aldehyde (301d), to give the free base of the title compound
in 53% yield;
1H NMR § (400 MHz; CDCl3) 1.29-1.41 (1H, m), 1.6-1.8 (2H, m), 2.15 (1H, bd), 2.24
35  (1H, bd), 2.41 (1H, bd), 2.49-2.63 (2H, m), 3.40, 3.44 (2H, ABq), 3.58 (1H, m), 3.85 (1H,
d), 4.05 (1H, d), 4.10 (3H, s), 4.5 (1H, b) 6.91 (1H, d), 7.13 (1H, d), 7.54 (1H, d), 8.20
(14, d), 8.48 (1H, d), 8.67 (1H, d), 9.49 (1H, s);
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(1H, d), 8.68 (1H, d), 9.48 (1H, s) This material as a solution in
chloroform ethanol 1:1 was treated with IMHC in ether (0.4m) and
evapor at eaotog/osiysmess to provide the title conpound (89ngPCTAPRBIANS
03/ 087098 PCT/ EP02/ 05708 Ms (+ve ion electrospray) mz 513 (M+, 100%
Exanpl e 355 (1S, 3S, 4S) - 3- Hydr oxy- 4-[ (2- oxo- 2, 3-di hydro-1H pyrido[3,4- 5
b] [ 1, 4] oxazi n-7-yl et hyl ) -am nql - cycl ohexanecar boxylic acid (6-nethoxy-
[ 1, 5] nap AR TeieR-SleoyPRra; e A@% I‘Vﬁ? @29@%?'i de and
E 1R, ]3R, 4%%@?@{,}1}&?}&&%0%@220 ﬁfrﬂkmy@iﬁm 11&1;3 pg El}idmhﬁzaﬂtédlé size ; eluent;

1, 4] oxazin-7- t hyl ) - anmi.ngl s ohexanecar boxyl i.c, acid 1-. ..
( 6- et hoi’yhf[xf?%fﬂ’gﬂﬁt §'ihi W04 % yﬁ%ﬁaﬁﬁ‘ V; ﬁwr&ﬁ%ﬂé’r Phatyd] pdisged N ¢ N
O / s Hitlt tihis bhaferidDhbiNaOet 6f 89.6%Hvith theNaerrelnting singleghattivenardrdbentaindehyde
(309i) (34 rrg% t Lne. ' 1,
i)/ e hat o4 PRk D5 o S ol oo SBWRE BRERENIEC s, 1
cool ed ardantiomsdrdcetention tmeeldQUfminslacet oxybor ohydride (143 ng). After

stirring Med matefiatssSa St RONDENMPMeaB01:2 WiRUfsatealwifp OV HOL i divk MicS(OVRS
filtered, diluted with_ chl ortglform 20, nml) an vvasﬁgg Wl.tlh aqueo NaHCCS.
The aqueddls) PYaROraigd i damess. gp Aoed wrdepivasrupy sy Prayiis e tifly cpp orm (3 x

| Orl) and the conbi ned organic fractions dried (MgSO4) and evapor at ed.

Ch t h t \d il A 20 95:5:0.5
gave 1Bne Hvemipdsy S4B et fr B iRe g SNt 8 1) cdaco)
(1.1a- 1 .n;l (bl[-1,4]nl)iazih-6—ylm&h§']3+$8mim]-zrl!deDsy-GyﬂphmapeQaltbOxyBC aoéngle,?— n)l : 421 . 2-7 2.8
(2r 5); ey fhshlipntlydn Sy dpicthng AR AL- SO FAEIT 60 (11
d), 8. 62 dikydrogdH-pyido[3athdii.Aithiagin6-yhpeyDrammol Brydesy 1 et hanol 1:1 was

treated dehriokysit hefd (63hethd iph tRya@m-fyHcarhidedr yness to
provi de &gm?ié%ig)rg%rsmggnd (5(0rrg§. N (%ﬂ/e ion el ecﬁgspra;) to/z 479 (M,

100%)! > Ex &y ¢rog 3S, 48) - 3- Hydr oxy- 4- [ (2- oxo- 2, 3- di hydro- | H pyri do[ 3, 4-

M on

HN " It

O\ N._o
Z N/ Cl X S
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)‘\O/OH

HN
MeO N\ SN /N

(a) Title compound
A mixture of the carboxaldehyde (306e )(54 mg) and racemic amine (350g) (74
mg) in chloroform (3 mi)/methanol (3 ml) with 3A molecular sieves was refluxed 18
20  hours, cooled and treated with sodium triacetoxyborohydride (149 mg). After stirring
overnight, the mixture was diluted with dichloromethane (50 ml) and washed with

aqueous NaHCO3. The aqueous fraction was re-extracted with 10% methanol in
dichloromethane and the combined organic fractions dried (MgSOg) and evaporated.
Chromatography of the residue (CHClp:MeOH 90:10) gave the free base of the title

25  compound (23 mg).
1H NMR §(DMSO) 1.11-1.56 (3H, m), 1.91-2.32 (4H, m), 2.7-2.9 (1H, m), 3.55 (2H, s),
3.7-4.1 (3H, m), 4.12 (3H, s), 4.75 (1H,s), 7.3 (1H, d), 7.9 (1H, s), 8.2 (1H, d), 8.4 (1H,
d), 8.7 (1H, d), 9.7 (1H,s), 11.10 (1H, s).
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b] [1,4]thiazin-7-ylnmethyl)-am no]-cycl ohexanecarboxylic acid (6-nethoxy- -
129 WD 03/087098 PCT/ EP02/ 05708 [ 1, 5] naphthyridin-4-yl)-am de, dihydro
and ( R 3wo043)psB®9ydr oxy- 4-[ ( 2- PCT/EP02/05708

0x0- 2, 3-di hydro- 1H pyrido[ 3,4-b] [ 1, 4] thi azi n-7-yl met hyl ) - am no]

cycl ohexanecar boxylic acid (6-nethoxy-[1,5] napht hyridin-4-yl)-am de

di hydr oc ri N N TO
HNs A ﬁlih;&ra%s&%@@&?“%%%%%@éﬂ%@ﬂ%%ﬁ%ﬂ?éb§W"% tmfddwghﬁ%ﬁr??l 3509)
(33 ng) idioxamd.[mY andl pyapetdiettsl drftess. T leéJdewannatraf@d odarsther, {itiered
refI uxed m cyanobor ohydride (13

. Aftglir}dg ‘[r?‘?de?g?é‘%l@ﬁ%ﬁﬁhgﬂté‘%&?%om&w(%)q{rgz m xture was dil uted
Wi t h 10%1\fﬁ&(h‘eﬁﬂ@tleQ\‘Ftr@mr@}‘)dﬁ/(%r5ﬁ19((hﬁ{‘i’ﬂlf)0/¢)i I tered and evaporated to
dryness. The resi due was treated with agueous NaHCO3 (10m ), extracted

h 300 . ;
¥V|r ;ct |1or{ "GP} 3@5(‘ V\Qéé%’ﬁa? ﬁj\/@gé@ [Q‘P ﬁh%ﬂ?@%&% I’%F-a ljéfeﬂ? ﬁé’g f@g’&ﬁe on
si lica gé|[1MHthiLHco3ynethyiantdabbeyclol:xanecgabexyliccacid Cemetbexyof the title
Comoundﬁﬁlaﬁm%ni ihl 2y 1B Y AfroBuidPldd AT LRIBIE ARY! @ﬁyam,a{m [t7-eat ed

with 1M n evapor at ed ynes 0 prow de the

title corﬂy@mﬁ-((@d?nﬂ')dlhw TRk o§3;2- b(]ﬁ.1 4]th1321“'6'ylmethy -aminoj-

S, 351¢95) c§c1bué§£a&>é¥ax4mk§ﬁc 2048 -(6-ndettl oYL {lT, Stualph Bryirfdin=4ly B-amidei aza-
napht hal en- 3-yl net hyl ) - am no] - cycl ohexanecar boxyli ¢ acid (6-methoxy-
[ 1, 5] napiirsdreahigridey |y _ani de di hydrochl ori de and

(1R 3R 4R) - 3- hydr oxy- 4- [ 6- oxo0-

6, 7-di hydro-5H8-thia-1,2,5-tria naphthal en- 3-yl met hyl ) -am no]j -
cycl ohexanecar boxyl i c aci d (6- 1405] napht hyri di n-4-yl )-am de 25
di hydrochl oride - 130 [\/\O 03/ 09 /EP02/ 05708H o

et o

Z / . = s

15 A mixture of the carboxaldehyde (308f) (41 mg) and the amine (350g) (60 mg) in
chloroform (1.5 ml)/methanol (1.5 ml) with 3A molecular sieves was refluxed 18 hours,
cooled and treated with sodium triacetoxyborohydride (143 mg). After stirring for 5 hours
at room temp., the mixture was filtered, diluted with chloroform (20 ml) and washed with
aqueous NaHCO3. The aqueous fraction was re-extracted with 10% ethanol in

20  chloroform (2 x 10ml) and the combined organic fractions dried (MgSO4) and
evaporated. Chromatography of the residue on silica gel (CHCI3/MeOH/NH4OH
95:5:0.5) gave the free base of the title compound (80 mg).
1H NMR §(CDCl3) 1.3-1.5 (1H, m), 1.6-1.8 (2H, m),2.13 (1H, broad d),2.26 (1H, broad
d), 2.41 (1H, broad d), 2.45-2.6 (2H, m), 3.44 (2H, s), 3.55-3.65 (1H, m), 3.93 (1H, d),

25  4.05-4.15 (4H, m including 3H, s at § 4.09), 7.14 (1H, d), 7.32 (1H, d), 8.21 (1H, d), 8.48
(1H, d), 8.68 (1H, d), 9.48 (1H, s)

This material as a solution in chloroform/ethanol 1:1 was treated with 1M HCl in ether
(0.4ml) and evaporated to dryness to provide the title compound (89mg).
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OSOH HNH MON-NO ~'" HN NNS OOCH HNH MO\ NNO HM / T
N NS A mxture of the carboxal dehyde (312d) (55 ng) and the am ne (3509)
(40 nmg) WO oBDNS7004.. 5 m )/ nmet hanol (1.5 m)/acetic acid (OPCHMP)2/0%I88
refluxed 8 hours with 3A 5 nol ecul ar sieves, cooled and treated with sodi um
cyanobor ohydride (24 ng). After stirring for 18 hours at roomtenp., the

m xture diluted with 10% L ] chloroform filtered and

evapor at 3@§§6V%Wr?g¢§gosﬁfﬁ mgﬁémg({br@at ed with aqueous Na2COB,
extracted with 10% net hanol in chloroform (4x) and the conbi ned organic
fractions dried (Na2SO4) and evaporat ed. Chromat ography of the residue on

base. of Eramine P> Arspsany > PagHR MO BRI R TG (1Y oy

1.5-158 @PH,4]o¥azi-74ylthethyDRming]-cytidhexagecaphoxylig)aciB(Gmethpxyy) , 3. 7

(2H, s), A 18 . AR A 418220 (1H,
d), 8 501{’%]%"%@)1‘,‘%“.1‘824 % @I—iﬁﬁ e.‘ﬁ%‘"ﬁéhﬁbdﬂﬁg nﬁg’%lg’t“%%sﬁg?f 4152 ( M)
Thi s mat @xpR,3-dihysrediHpysidolh4-Shlst exannmdmettnd)-apiaol r eat ed with 4M HA
in dioxa ii© aBlaNBaRethdreL[1 5| daphdhaddini4-pDeidirle, to provide the
title coQ.glgﬁg%%E?#g%y Zo%xarrpl e g.§8 apheh L

(1S, 3S, 4gibysinaghlogide s (3. oxo- 3, 4- di hydr o- 2H pyri do[ 3, 2 b]

[ 1, 41€hi azi n-6-yl met hyl ) - ami no] - cycl ohexanecar boxylic acid (6, 8-difluoro-
qui nol i n-4-yl)-am de di hydrochl orjde and

(1R, 3R, 4R) - 3- Hydr oxy- 4-[ ( 3- oxo- "

yl met hyl ) - am no] - cycl ohekanecar
(6, 8-difluoroquinolin-4- < and
PCT/ EPO2/ 05708

A mixture of the carboxaldehyde (309i) (34 mg) and the amine (350g) (60 mg) in
chloroform (1.5 ml)/methanol (1.5 ml) with 3A molecular sieves was refluxed 18 hours,
15  cooled and treated with sodium triacetoxyborohydride (143 mg). After stirring for 5 hours
at room temp. and 2 hours at 45°C, the mixture was filtered, diluted with chloroform (20
ml) and washed with aqueous NaHCO3. The aqueous fraction was re-extracted with 10%
ethanol in chloroform (3 x 10ml) and the combined organic fractions dried (MgSO4) and
evaporated. Chromatography of the residue on silica gel (CHCl13/MeOH/NH40H
20  95:5:0.5) gave the free base of the title compound (45 mg).
1H NMR §(CDCl3/CD30D) 1.2-1.4 (1H, m), 1.5-1.8 (2H, m),2.1-2.3 (2H, m), 2.3-2.6
(2H, m), 2.6-2.8 (1H, m), 3.4-3.6 (1H, m), 3.80 (1H, d), 3.94 (1H, d), 4.16 (3H, s ), 4.67
(2H, s), 6.91 (1H, s), 7.22 (1H, d), 8.13 (1H, 5), 8.20 (1H, d), 8.50 (1H, d), 8.62 (1H, d)
This material as a solution in chloroform/ethanol 1:1 was treated with 1M HCl in ether
25  (0.2ml) and evaporated to dryness to provide the title compound (50mg).
MS (+ve ion electrospray) m/z 479 (MH, 100%)

Example 356 (1S,3S,4S)-3-Hydroxy-4-[(2-0xo0-2,3-dihydro-1H-pyrido[3,4-
b][1,4]thiazin-7-ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-
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OoH HNH FNNO N HTNS FOOH HNH FIV\ NNNO HNS F (a)
4- Bronp- 6, 8-di fl uoro-qui noline This was prepared from

4- hydr oxyw®6,08/8tiop$ uor o- qui nol i ne by heating with 5 phosplrerEPo2/63708 om de
in dimethylformam de. (b) (1R 3S,4S)- and (1

S, 3R 4R)-4- (6, 8-Di fl uor o- qui nol i n-4-yl car banoyl ) - 2- hydr oxy-

cycl ohexyl] carbam c acid tert butyl ester A mxture of the am de é350e)
(0. 34 g)} ﬁ&g‘wmweg*%w&\r@n(@ (ggvésnchlorlde and (1R 3R.4R)-3-Hydroxy-4-[(

E)r i ?((jd' EQﬁc%lyi B }ﬂlo bf]g] MMIQilgéﬁﬁlnﬁtﬁyl)walﬂﬁg ]+ ac- 2( 55 rlﬂo) ;
is(dip eny g ina | OX under
ar gon, ‘%&i‘aﬂz a"i’(‘jl §¥ [41%(]3“36’:1;3‘)%" aﬁ'l‘%gq 58a) (0.32 g)
was addedhhymchhﬁ-lda xture was stirred and heated at 950C for 12 hours,
underﬁar gon. The m xture was cooled, filtered, and the filtrate evaporated

and chromat ographed on silica gel o eluting with chloroform then (2-5%
nmet hanol - di chl or onet hane, to aff@]d a soIde (0.34 g). 15 M5 (+ve ion

el ectrospray) nmlz 422 ( ). (cCHN (1 4S) and

(1R, 3R, 4R- 4- Ami no- 3- hydr @xy- Y cl'qhe r bQx Nacid (6, 8-

di f | uor o- qui nol i n-4-yl) - am}de carbangf e (|35 ) 0.34 g) in

di chl oronet hane (20 mM) wa egqped with triN cetic acid (20 m) for

2 hours and evaporated. Sodi um carbonate solution was 20 added and the
solution was extracted (5x) with 10% net hanol -chl oroform dried (sodium

sul fate) and evaporated to give ao\/\hite solid (0.245 g). M5 (+ve ion
el ectrospray) mz 322 (MH). (q) e.cpound A m xture of carboxal dehyde
(301d) (43 ngy) and am nel(358c) (72 in Ho o

\ Xy T H ] X :/I/
| | = N/ A S

A mixture of the carboxaldehyde (302g) (20 mg) and the amine (350g) (33 mg) in
DMEF (1.5 ml)/methanol (1.5 ml)/acetic acid (0.15ml) was refluxed 3 hours, cooled and
10  treated with sodium cyanoborohydride (13 mg). After stirring for 18 hours at room temp.,
the mixture was diluted with 10% methanol in chloroform (20 ml), filtered and
evaporated to dryness. The residue was treated with aqueous NaHCO3 (10ml), extracted
with 10% methanol in chloroform (4 x 10ml) and the combined organic fractions dried
(MgSO4) and evaporated. Chromatography of the residue on silica gel
15 (CHCl3/MeOH/NH4OH 93:7:0.7) gave the free base of the title compound (25 mg).

This material as a solution in chloroform was treated with 1M HCI in ether (0.12ml) and
evaporated to dryness to provide the title compound (24mg).

20  Example 357 (18,35,4S)-3-Hydroxy-4-[(6-0x0-6,7-dihydro-5H-8-thia-1,2,5-triaza-
naphthalen-3-ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-
[1,5]naphthyridin-4-yl)-amide dihydrochloride and (1R,3R,4R)-3-hydroxy-4-[6-oxo-
6,7-dihydro-5H-8-thia-1,2,5-triaza-naphthalen-3-ylmethyl)-amino]-
cyclohexanecarboxylic acid (6-methoxy-[1,5|naphthyridin-4-yl)-amide

25  dihydrochloride
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25 anhydrous dinmethylformam de (2 m ), nmethanol (2 m) and acetic acid (0.2
m) was heated over 3A nol ecul ar sieves at 80C for 2h. After cooling,

sodi um cywpebosbg/dri de (42 ng) was added and t he m xtur @CEEPOZ03708 ed at
roomtenperature overnight. The mxture was filtered, and evaporated and

t he residue basified wth sodium carbonate and - 132 WD 03/087098

PCT/ EPO2/ 05708 extracted several pinmes with 10% net hanol / chl or of or m and

t he conbined organic fractions wepe d |egHand evapor at ed. Chr onat ogr aphy
on silica gel (2-10% net hanol / din€h“g Bt hane) gave the free base of the

title conpound (50 nm). -@ 8 _63H m, 2.03 (1H,
M, 2.25 (2H, m), 2.5 (1H 5 T (3H, ), 3.78 (1H, d),
3.95 (1H, d), 6.96 (1H, d), 65 d), 7.8 (1H, m, 8.28

(1H, d), 8.75 (1H, d) M (+ve i on el ectrospray) mz 500 (MH) The free base
in chloroform nethanol (1:1) was treated with 4MHCL in dioxan (0.2 m)

and evaporated to dryness. The solfd was triturated with ether, filtered
and dried in vacuo, 10 to provid oenmpound (59 np). Exanpl e 359

(1R 3R 4R) - 3- Hydr oxy- 4- [ ( 3- oxo-é’"" ro 2H—pyr|d.o[3 2- b]

[ 1, 4] oxazi n- 6- yl met hyl ) M9 0 €id (6-nethoxy-
[ 1, 5] napht hyridin-4-yl)-am rochloﬁldelo HN H O\'\ NI \ NTO
H 15 N The ami ne (351g) (0.4 §ol ) under arg OH (15 nmL) and DWVF

(15nL) was treated with the carboxal dehyde (305e) (0.47 mmol ), and 3A
nol ecul ar sieves (1 g), followed bE/ Ac OH

1.5 ), , .
(Pol yst yryl metAynixtuee pbieyatberelde e&?%lﬁ%ﬁ 618969‘% the amgine GO Mehis
added af tI?MFd g@ %&P{m@%ﬁﬁblt(hg rﬁﬁﬁ@étic%lm@dlmma/a& eefluxep I8e{ouawithe A20 rSSI n
Wwas renove | rati ol Vv ) resl aue
was | Surimolesiysieychatoolt] e el oNEE SYPABRYSROT AR R Bt N ( 20
0-129% t QitirGhy RrtlBdobirsas rb@s eemp., theenikivré as ditytod wdthi 1093 efdtlydnel oh 1H NVR 8
CD30D/ 7 6,
NTT) SD%%%# e 3n thpd ?&tﬁfl nf@“és éhér’e'é% %“fﬁs okl Fiigfadupbhs 1)
3. 48- 3. 52\1421303, ex&amad wath76)% gethpnpbig Auanddhe cambingd organs,  s) |
6.88 (1H, nd addi MSO!%) and e@é‘po@ét@li @ﬁom&oé@ﬁlﬁf tH¥resi@udbn bilith gél) . 8. 65

1H, d +ve 10 ros in/lz 479 Th| mate | as a
ol o (ORI ato % oo o) Geres s De s it ab

evapor at eg2t@p)dr yness, then dried under vacuumto provide the title
conpound. 1 iy \MR (CDCl3/CD30D) 1.2-1.4 (1H, m), 1.5-1.8 (2H, m), 2.1-2.6 (4H, m), 2.6-2.8
(1H, m), 3.5 (1H, m), 3.7 (2H,s), 4.1 (2H, q), 4.16 (3H, 5 ), 7.05 (1H, s), 7.22 (1H, d),
8.20 (1H, d), 8.50 (1H, d), 8.62 (1H, d).
15  MS (+ve ion electrospray) m/z 496 (MHT)
This material as a solution in chloroform/methanol was treated with 4M HCl in dioxan,
evaporated to dryness and triturated with ether, to provide the title compound (38mg).

20  Example 358 (1 S,3S,48)-3-Hydroxy-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-
b][1,4]thiazin-6-ylmethyl)-amino]-cyclohexanecarboxylic acid (6,3-difluoro-
quinolin-4-yl)-amide dihydrochloride
and (1R,3R,4R)-3-Hydroxy-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b] [1,4]thiazin-6-
ylmethyl)-amino]-cyclohexanecarboxylic acid (6,8-difluoroquinolin-4-yl)-amide

25  dihydrochloride
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30 Exanpl e 360 (1R 3R, 4R)-3-Hydroxy-4-[(7-methyl -3, 4-di hydr o-2H pyri do[ 3, 2-
b][ 1, 4] t hi azi n-6-yl net hyl ) -am no] - cycl ohexanecar boxylic acid (6-nethoxy-

[ 1, 5] naphwbyosioslioss 4- yl ) - am de di hydrochl ori de -133 WO 03/ @8THEP82/05708

PCT/ EP02/05708 0 OH HNH p\ NNTO HNM aC S This was prepared by
t he met hod of Exanple (359) on a 0.449 mmol scale fromamne (351g) and

al dehyde (310d), to give the freepbase of the title conpound in 74%yield,
1H NVR 6 (CD3OD/ CDC13) 1.28-1. 40ﬁd)1H Moyl 61-1.77 (2H, m, 2.12-2.18 (1H,

m, 5 2.21-2.27 (1H, n), 2.25 (@F "), 2. 37-2.43 (1H, m, 2.48-2.55 (1H,
3. =N .77, 3.97 (2H, ABQ),

m, 2.62 (1H tt), 3.45 g(2
4.14 (3H, s) 7.18 (1H, d) 1H, s),H 8|22 1H, d) 850(1H d), 8.66
(1H, d); Ms (+ve ion el ectrQs vy nlz 509 ( % . This material as a
solution in DCM MeOH 1:1 was|treated with 4M HCl in dioxane (0.5 10 nl),
evaporated to dryness, then dried under vacuumto provide the title

conpound. Exanple 361 Q

(1R 3R 4R) - 3- Hydr oxy- 4-[ ( 2- oxo- 2, 8<di e- 1 H pyrido[ 3, 4-
b][1, 4] thiazin-7-ylmethyl)-amng]-c hexanecar bgxyli ¢ acid (6-methoxy-
[ 1, 5] napht hyridi n-4-yl) - e gy d 2 H OM \ N\ NO H

N 15 NS This was prepar t he methﬁd ofl Ex nplje (359) on a 0.470 nmol
scale fromanine (351g) andZabdéhyde (302g), ve the free base of the
title conpound in 79%yield AH NVR S (400 Mz, CD303/CDClB) 1.25-1.36 (1H,
nm, 1.59-1.72 (2H, n, 2.11-2.17 (1H, m, 2.18-2.24 (1H, m, 2.34-2.40

(1H, m, 2.43-2.50 (1H, m, 2.63 (1H, ft), 3.46 20 (2H, m, 3.46-3.52 (1H,
m, 3.83,aP 49§roﬁ?d‘589@ﬁﬂhor ulfol{idH, s), 6.91 (1H s), 7.22 (1H d), 8.20

(1H d), 8 36 W@g}e(pmg %é é‘jayd%}{y-g 8 SBmiarbt “qui ﬁdhnlv%y(hea{3 ing With

el ectrospray)
5  phosphorus tribromide in dimethylformamide.

() (IR,3S,4S)- and (1S,3R,4R)-4-(6,8-Difluoro-quinolin-4-ylcarbamoyl)-2-hydroxy-
cyclohexyl]-carbamic acid tert butyl ester

A mixture of the amide (350e) (0. 34 g), cesium carbonate (0.52 g),
tris(dibenzylideneacetone)dipalladium(0) (24.5 mg), and rac-2,2'-

10 bis(diphenylphosphino)-1,1'-binaphthyl (49 mg) in dry dioxan (15 ml) under argon, was
sonicated for 10 minutes, the bromo-quinoline (358a) (0.32 g) was added, and the mixture
was stirred and heated at 95°C for 12 hours, under argon. The mixture was cooled,
filtered, and the filtrate evaporated and chromatographed on silica gel, eluting with
chloroform, then (2-5%) methanol-dichloromethane, to afford a solid (0.34 g).

15  MS (+ve ion electrospray) m/z 422 (MH+).

(¢) (18,38,4S)- and (1R,3R 4R-4-Amino-3-hydroxy-cyclohexanecarboxylic acid (6,8-
difluoro-quinolin-4-yl)-amide

The carbamate (358b) (0.34 g) in dichloromethane (20 ml) was treated with
trifluoroacetic acid (20 ml) for 2 hours and evaporated. Sodium carbonate solution was

20 added and the solution was extracted (5x) with 10% methanol-chloroform, dried (sodium
sulfate) and evaporated to give a white solid (0.245 g).

MS (+ve ion electrospray) m/z 322 (MH+).
(d) Title compound
A mixture of carboxaldehyde (301d) (43 mg) and amine (358c) (72 mg) in

25  anhydrous dimethylformamide (2 ml), methanol (2 ml) and acetic acid (0.2 ml) was
heated over 3A molecular sieves at 80°C for 2h. After cooling, sodium cyanoborohydride
(42 mg) was added and the mixture was stirred at room temperature overnight. The
mixture was filtered, and evaporated and the residue basified with sodium carbonate and
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This material as a solution in DCM MeOH 1:1 was treated with 4M HC in
di oxane (0.5 nl), evaporated to dryness, then dried under vacuumto
provi de tWe ogiog1oes conpound. 25 Exanple 362 PCT/EP02/05708
(1S, 3S, 4S) - 3- Hydroxy-4-[ (7- net hyl - 3, 4- di hydr o- 2H pyrido[ 3, 2- b]

[1, 4] thi azi n-6-yl met hyI ) -am noj - cycl ohexanecar boxylic acid (6-nethoxy-

1, 5] napht hyri di n- 4- 1yd d 087098
b/ EPOD OB SeTAes Sy % BRI i T sem s PEa Dy ¢ he
rr:eg hﬁddOffraEQ:li%igMd?e Gﬁé&)mci)av@ofhtékBZCm‘nmhtogmgh;e ohstivazgel (2210%3529) 85<a}nd L
e 0 e in % vyie

?H ﬁuvé s“%i Omﬁl Eﬁ?ﬁ%ﬁ“&‘%@ ﬁ‘f @?%%S%éf%‘?ﬁﬂ% 5“?’85@@%’%) o2H ). Y 2.13
(1H, 5 deNMIQ&IGD(Zl@/(CDkDDW 2 2.823H; 81}, 2.83 (H@m 22AH2Fhay), Zé @H, (011, dt),
2. 65 1H 2 4.15
(o 3y 2y 240 B, S TR 60, 85 fitha) 0 o6 Aetan, S, 78S L
d); I\/IS ({VH d)o’h%ﬂéctﬁ)o&:%é . & 8. Q(\in(CDI—H 100% . This materl al as a

sol ution (_Qgc\;’g g,sp1fa /71500 (ivm th 4MHO in dioxane (0.5 10 n),
ggﬁggfjﬁg%heéggg q;eglgss;prop %11/81& gnol%' ?Was é!cugn w1‘81 AH\/I(ﬂbfjm c{loxan (btzj ml)

(1S, 3S, 4Shd 3vdppettekio diyhésd- Dhosclid3wali thiytdtated tihpathérd it8ced abfl dried in vacuo,

[1, 4% hi azi n- 7-yl cycl ohexanecar boxylic acid (6-nmethoxy-
[1,5 apﬁ?ﬁgﬂvidd‘. H{T?P%‘?B")”S%%d&‘d&?hydrocm oride 0 HNOHH | 0\ aNNO H
15 NS This was prepared by the nethod of Exanple (359) on a 0.463 nmol
scal e fr @ERaniplO859 (BRAR,4RNG-Hydedwyek [ ((30de),4- dlbytyrwwtmldtﬂéé- base of the

titl d 1.25-1.36 (1H,
5. SoMtsHsih-eyfmtsapt b Mok Rty e Rt 207 L 5P )
2. 47 (11][1,5¢ha)pht12y166m(4:511) amide dfhydrqchleridg  3.46 20 3.53 (1H n), 3.83,

3.97 (2H, ABg), 4.15 (3H, s), 6.9® (1H, s), 7.22 (1H, d), 8.19 (1H d),
8.36 (1H, s), 8.50 (1H, d), 8.63 -
HN

H
/O N\ X ""’N N\ N @)
S N/ S o

The amine (351g) (0.47 mmol) under argon in MeOH (15 mL) and DMF (15mL) was
treated with the carboxaldehyde (305¢) (0.47 mmol), and 3A molecular sieves (1 g),
followed by AcOH (1.5 mL). (Polystyrylmethyl)trimethylammonium cyanoborohydride
(0.940 mmol) was added after 20 min. Once the reaction had gone to completion the
20 resin was removed by filtration, and the solvent removed in vacuo. The residue was
purified by flash colummn chromatography (silica gel, DCM:MeOH/NH; (2M) 0-12%) to
give the free base of the title compound in 79% yield.
1H NMR & (CDs0D/CDCL) 1.24-1.35 (1H, m), 1.58-1.74 (2H, m), 2.10-2.16 (1H, m),
2.17-2.23 (1H, m), 2.32-3.38 (1H, m), 2.43-2.50 (1H, m), 2.62 (1H, tt), 3.48-3.52 (1H,
25 m),3.75,3.94 (2H, ABq), 4.14 (3H, s), 4.64 (2H, s), 6.88 (1H, d), 7.20 (1H, d), 7.21 (1H,
d), 8.21 (1H, d), 8.50 (1H, d), 8.65 (1H, d);
MS (+ve ion electrospray) m/z 479 (MH', 100%).
This material as a solution in DCM/MeOH 1:1 was treated with 4M HCl in dioxane (0.5
mL), evaporated to dryness, then dried under vacuum to provide the title compound.

15

30
Example 360 (1R,3R,4R)-3-Hydroxy-4-[(7-methyl-3,4-dihydro-2 H-pyrido[3,2-
b][1,4]thiazin-6-ylmethy1)—amino]-cyclohexanecarboxylic acid (6-methoxy-
[1,5naphthyridin-4-yl)-amide dihydrochloride
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M5 (+ve ion electrospray) nmz 495 (M+, 100% . This material as a solution
in DCM MeOH 1:1 was treated with 4MHCL in dioxane (0.5 nl), evaporated to
dryness, wben/ogmped under vacuumto provide the title conpolmPo2/@5osThe

fol |l owi ng conpounds were nmade by the nethod of Exanple (350h). -135 WO
03/087098 PCT/ EP02/05708 0 3 OH HN MeO -- 4 N~~R H N Exanple Mt hod of
Stereochem stry salt X R synthesig B (al dehyde) D hydrochl oride 380 (4c)
1S, 3S,4S/ 1R, 3R, 4R B N 3- Oxo- 3, 4-di jydr o- Zbgenzo[ 1,4] thiazin-6-yl H c(x0
381 (13e) 1S,3S,4S5/1R 3R 4R B N -di hydro-| H pyri do

[2,3-b][1,4]thiazin-7-yl § OnN 0e) 15.:8S AiS/ 1R 3R 4R B N
2, 3-Di hydr o-[ 1, 4] di oxi nof 2, i “yIY) aO N 383 a
1S, 3S, 4S5/ 1R, 3R, 4R B CH 3- Ox8: 3:4- g hydr 0- 2H- i

[3,2-b][1,4]thiazin-6-yl HNNO&s a prefared frdém
4- br ono- 6Fhiewhopnepared blyithemethodelfExpmplEa(369) d1r @ M449 menhbsopleffiomehiine 4- ol by

e
g1 et hy | S LERNMIS Sr(CBY Oy DL ARdedS- byl Hemp el -1 77 (2H, m), 212218 (1E, m,
(8- f1 gor oy Sr- Y heptymgW 9O(IH-of;2/87-2.48 11 Hendli Dyglooshti Br, hile2.82 (11, tt), 3.45
(2H, s), 3.52-3.58 (1H, m), 3.77, 3.97 (2H, ABq), 4.14 (3H, s), 7.18 (1H, d), 7.40 (1H, s),
8.22 (1H, d), 8.50 (1H, d), 8.66 (1H, d);
MS (+ve ion electrospray) m/z 509 (MH", 100%).
This material as a solution in DCM/MeOH 1:1 was treated with 4M HCI in dioxane (0.5
10  mL), evaporated to dryness, then dried under vacuum to provide the title compound.

Example 361 (1R,3R,4R)-3-Hydroxy-4-[(2-0x0-2,3-dihydro-1H-pyrido[3,4-
b][1,4]thiazin-7-ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-
[1,5]naphthyridin-4-yl)-amide dihydrochloride

0

H
A N N N °
| Aol

15 N
This was prepared by the method of Example (359) on a 0.470 mmol scale from amine

(351g) and aldehyde (302g), to give the free base of the title compound in 79% yield
lH NMR & (400 MHz, CD;0D/CDCls) 1.25-1.36 (1H, m), 1.59-1.72 (2H, m), 2.11-2.17
(1H, m), 2.18-2.24 (1H, m), 2.34-2.40 (1H, m), 2.43-2.50 (1H, m), 2.63 (1H, tt), 3.46

20 (2H, m), 3.46-3.52 (1H, m), 3.83, 3.97 (2H, ABq), 4.15 (3H, s), 6.91 (1H, 5), 7.22 (1H,
d), 8.20 (1H, d), 8.36 (1H, s), 8.50 (1H, d), 8.63 (1H, d);
MS (+ve ion electrospray) m/z 495 (MH", 100%).
This material as a solution in DCM/MeOH 1:1 was treated with 4M HCI in dioxane (0.5
ml), evaporated to dryness, then dried under vacuum to provide the title compound.

25
Example 362 (18,3S,4S)-3-Hydroxy-4-[(7-methyl-3,4-dihydro-2H-pyrido[3,2-
b][1,4]thiazin-6-ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-
[1,5]naphthyridin-4-yl)-amide dihydrochloride
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OH HNMONNNO NI / SF (a)

[ 4- (8- Fl uor o- 6- net hoxy- qui nol i n-4-yl car banoyl ) - r - 4- hydr oxy- c-cycl ohexyl | -

car bam c woiod/osmpg - butyl ester - 136 WD 03/087098 PCT/ EPORTEPIDE70A

m xture of am de (300c) (1.468, 5.66mml) and cesium carbonate (2.66 g,

8.18 mml) in 1, 4-di oxan was deoxygenated by bubbling in a stream of argon

for 5 mns. Tris(dibenzylideneacetone)di pall adium0) (0.125 g, 0.13 rnnol)

and rac-2, 2 bls(dlphenylphosphlng) 1 1 glnaphthyl (0.25 g, 0.40 nmol)

wer e added and S5 deoxygenation ti or 2 m ns. The m xture was the

sonicated for 15 mns. Tripfl aje estOb (2n o/7 mmol ) was added

and the mixture heated af 1508 overnight N Th r\e ctijon m xture was

filtered and the filtered sali tracted w chl or of or i net hanol .

The conbi ned organics were evaporNat ed and t'fie crudé product purified on

si | i ca geThielat pregaedtty themretiddarfdxadipth(360pom b 0432 umolsoake feora@mide ( 1. 29¢,
0,

10 53%). %Ezé?yé?d élﬁEhfde Sj6°8 égr?]b’é th@’ﬁzee%ﬁ“e éé\ﬂ#‘é} ﬂe(:!%pound in 85% yield;

t - 4- Am no¥ roxy- ecar box

(8- f1 uor ol ENMR OWMDJOWC@%) hﬂrﬁd@?rﬁél é%)ﬁ baRel € (Bboa) 2(18. (A& g,
2. 96 'S”D'Bdl)' Ro6loly @rp%t@@mm(ﬁg B3 (Bmchd)! 2 61 l(mrcapczeés QFRe),S. 451 111!1 ) was

RAREAREEY AU N %7@&?5&%%%&33%%3 2B P TR so B0 e
washed wi t1i, Wptgeso @M drs.ed(1H,a)gi ve a solid (0.97 g, 98%. (c) Title

conmpound am ne 0b). (0.1 CN(U% I) and car boxal dehyde (301d)
(0.099 g, Mg(ﬁelmf(“%rqsﬂl)&%f"ﬁza%o&g a'i%f) “nd chloroform (5 ) were stirred
at 650C witik nBersil ev e soligon iPDCMIMedH §:1 Whetrerted with 4V EICGllin dwsdng (9.Z ool
and sof Berthracyrd%o PFRAde M8 HIRUGRHoudd t er the
m xt Elgfej E%%S’begg&éﬁéﬁgfﬁ ysdqu aysu?temégg?lﬁlo ed and evapg(r)at ed. The
resi due was neutralised with sodi um car bonat e soI ution and extracted wth

10% net hap@dmple 363! @Ssmgy-s ﬁbﬂirﬁ%&-ﬂ%ﬁ-&xd@[ﬁdﬂﬁfﬂ?@-lﬂl ﬂd@[Bﬁr -at Ied and the
ano In

crude pr ? uri LC elutin % i

o o or bt atzgl-g-ﬁ@eﬁw@ il edcighSxmiseathodv il atla GIMIBIRG 00, 224 g
019). 1H ST IRRGHAGEHAPmidEdihylrdcioridg , 1. 8- 2. 2 (7H M, 2.72 (1H n,
3.4 (2H d), 3.5 (2H, s), 3.95 (2 s) 3.97 (3H, s), 6.92 (2H n), 7.15
(1H, d), 7.65 (1H, d). 8.35 (1H, Addi tion of 4M

hydrochloric acid in di oxan andHt‘lrlt on of the Qirem pitate with ether
30 effected conversion Lot t| 6 8 n
Pz / N = f

15

This was prepared by the method of Example (359) on a 0.463 mmol scale from amine
(352g) and aldehyde (302g), to give the free base of the title compound in 52% yield;
1H NMR § (400 MHz; CD;0D/CDCl3) 1.25-1.36 (1H, m), 1.59-1.74 (2H, m), 2.15 (1H,
bd), 2.18-2.24 (1H, m), 2.38 (1H, bd), 2.47 (1H, dt), 2.65 (1H, tt), 3.45 (2H, m), 3.46-

20 3.53 (1H, m), 3.83,3.97 (2H, ABq), 4.15 (3H, s), 6.92 (1H, s), 7.22 (1H, d), 8.19 (1H, d),
8.36 (1H, s), 8.50 (1H, d), 8.63 (1H, d);
MS (+ve ion electrospray) m/z 495 (MH', 100%).
This material as a solution in DCM/MeOH 1:1 was treated with 4M HCl in dioxane (0.5
mL), evaporated to dryness, then dried under vacuum to provide the title compound.

25
The following compounds were made by the method of Example (350h).
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M5 (+ve ion electrospray) niz 483 (M+) Exanple 391

1- Hydr oxy-t-4-[(3-0xo0-3, 4-di hydro-2H pyrido[ 3, 2-b] [ 1, 4] t hi azi n-6-

yl met hyl )werengres cycl ohexanecar boxylic acid PCT/EP02/05708

(6- nmet hoxy-qui nolin-4-yl)-am de 35 di hydrochloride -137 WO 03/087098
PCT/ EP0O2/05708 0 1 OH HN __ 0 MONNO H NS (a)

4- Br onp- 6- met hoxy- qui nol i ne This was ppepared by heati ng

6- met hoxy-qui nolin-4-ol (1 g) and phosj S; _dpxybromide (5 g) in
chloroform (40 m ) under reflux for HYX The m xture was 5 cool ed,
basified with sodi um bi car baiea W t 5% et hanol - chl or of orm
and dried (sodiumsulfate). > 3t was dhr offat ogr aphed on silica gel
(2-5% et hanol - di chl or onet hane afford a solid (0.68 g). M5 (+ve ion
el ectrospray) nmlz 238/ 240 (M#) Alternatively, this material was prepared
in approximately 90%yvield by treatnment with O0_one equivalent of
phosphgs,QuiSie tilhaided bstertoMemidiriet Nydif or manmi de.| &b ,
[ 4- (6-IMet hoxy- qU| nol i p- 4-yl car banoy !B) -r-4-hydroxy-¢-cycl ohexﬁ ] - car bam q
acid |tert-butynthesster A nixture of Bami de (3009) (0.84 g) and cesium
carbonat e (1.|2QMeliyae)l| 4- di oxan (40| Ditlyiroasisridlegxygenat ed by bubbling in ja

stream of ardon for 5\mns. 15 Tri $(di benzyli denea(:et one) di pal I adi um(0) |(60

ng) a rac-2.2-bi-s{gi-phery-phesphino)—I—t~binaghity i Y17

added [andsdledxgeenat i OIS, TN IRERSR & 2 nins. Th¥ %J%n)mdm\kgxﬂﬁﬁzo e

sonicated for| 10 mins; The bronm de|(391 a) (0.8 g) |was added armd the

m xturle heatdd at 103C overni ght. The reaction |m xt : i

filterled sollids extracted with hot chl orof or minet i

organilcs were evaporated 20 and the crude product { i

el uting WI fhic rofo rtghanol / di chljogonethang-dhydgtVepyaids ol i(d

(1.279) . R)S @é())l on (F%c%ospra% mz 416 (MH). (|¢3,3-bl14]thiazin-7-yl

t - 4- Ami no- I-hydroxy ri1cycl ohexanecarboxylic acild (6-nmet Qoxy<( jibn-&%l ) -
m

am de 25 The carbomat ¢ (391b) (1.43 g) in dichloronethane and

trifluoroacetjc acid [(50 m) was gtirred for 2 hours at erat urle
and th d.—The residue—Was—basifedw-t ...[rﬁ-q S .g

i ce-wat ergz t heepoeci pi tase4mesitetR Wi h wat er andN dr zaég Ve a so | d
(0.8 g).

L)

CcH | 3-Oxo-3,4-dihydro-2H-pyrido
[3,2-b][1,4]thiazin-6-yl
H

N N O
(1Y
L
a prepared from 4-bromo-6-methoxyquinoline (itself prepared from 6-methoxy-quinolin-4-ol by the method of
Example 391a) by the method of Example 350(1- -h)

383 a 18,35,4S/1R,3R4R | B

Example 390 1-Hydroxy-t-4-[(3-0x0-3,4-dihydro-2 H-pyrido[3,2-b][1,4] thiazin-6-
5  ylmethyl)-amino-r-cyclohexanecarboxylic acid (8-fluoro-6-methoxy-quinolin-4-yl)-

amide dihydrochloride
0

OH
HN
N N _o
MeO SN ""N N
Ho |
= S
F

(a) [4~(8-Fluoro-6-methoxy—quinolin—4—ylcarbamoyl)—r-4—hydroxy—c-cyclohexyl]-
carbamic acid rert-butyl ester
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M5 (+ve ion electrospray) mz 316 (MH#). 30 (d) Title conpound The am ne
(391 ¢) (0.162 g) and carboxal dehyde (301 d) (0.1 g) in nethanol (8 m)

and chl orwbDasws08 M) were stirred at 65C with 3A sieves POI/EP82/J08 S. The
m xture was allowed to cool and sodiumtriacet oxyborohydride (0.50 g) was
added. After the mixture had been stirred for 2 days it was filtered and

T e R, 02RO TLE L I0E o Bl Kl o0
with sodium c “rn= o

c Blr I0 ][ ?Lgﬁrﬁﬂmﬁ'gﬂ ?Jéhdsmlt\saszyghmmd bazﬂﬂlbbhﬁ%)m aa&;tmthrmuﬂarghl; fa:rrﬁtm;]iiaar:]sglr O|d ﬁ ct

8| chl or OM%WQZY%(?S&Q tqrﬁg&piﬂ?«adﬂ%@%g& ?gg &1 '&5' aﬁd }Eguﬁri (0 2 ). 5 1H
NI\/R 8( CDGisdifia@hotplind)- 81 (- Bidaphihyl (0.28 gzozlo(mol)nvyerezdéql ggiH, , 3.4 (2H,

7 42 ?lHdgégsgeﬁfl}mé% ?%p}ggcﬁg 8 )miné- @lzt( l:ﬁlﬁtta wadth@8ohigked @31‘1157mﬁ1s( TH,ﬂaﬂ‘)

H
Addi t i onester AWbh{Zd? B8chi'6 W@Olét‘ﬁaﬁl aﬁl(}?dcﬁ“é%%@ﬁﬂret}ﬁaﬁﬂlr%tlbé?éwe Y
preci pi t g¥,e Wclibn ﬁ{daﬁfe w§§ fineledne ﬂfé\&ﬁfe‘i’éd)%lfd@ ekhgctbd Wit teenpound. 10 NS

5021- 1y e bRYTPI PSSk TBe SOEPHFPHEEHS SRS erParssebind he STEotye .

yl met hyl puaAfiedon Eiicy géKH‘lﬁOﬂ@g’l@ﬁhlS%)mythaﬁolahcldoromethane to give a solid (1.29g,

6, 8-dif nol i n-4- ochIorideOC]—I HN O F N\ NO
( lé fgs}@oll/@)%ri(e ioﬁelﬁtﬁsljrag 924 ﬁ nes I fonic acid a
6 8- di f | oy G4q4.manmydmy-re@pbnhe&upuhom@racub(Seﬂ%r@rGsp@ﬂmxmumplm—ﬂ-

(0.062 g 126%% nmol ) was washed with hexane and suspended in DVF. After
cool i ng ?3 8

8-difluoro- U|noI|n 0. 20 dded and
the mxture stihercetamatoGoPa} (128 i r%mmogz)dnrﬂﬁéﬁ?ﬂomth% %%Wgta
sul foni mthﬁu((rga&ﬁcgﬁldl(laml}’g@as‘é@&ecﬁﬂﬂedloa_rfwah ttrh@nﬁbmpem&lre atd iheed é o varm L 0
room t enper at ur stjrre e s s evapgrated and the
resi dde ﬁ&?ﬁqr%tfag i ehs &aﬁfﬁ{egggﬂ}sgpgu%ﬁg% Slangva Egql{[jgrtl)us phase was
extract e@rmﬁlﬁt@w’asﬁedamﬂtaﬁammﬁidmﬁht@gwblarsetid@@@5@, @&%ﬁirl ed evaporated and

chromato r)O ]ged on silica gel eluting with dichl ororrethane to gi ve the

trlflate ° po 929% MS (+ve ion el ectrospray) é 3
The amine (390b) (0.17 g, 0.51 mmol) and carboxaldehyde (301d) (0 099 g, 0.51

mmol) in methanol (5 ml) and chloroform (5 ml) were stirred at 65°C with 3A sieves for

mad
b

20 18 hours. The mixture was allowed to cool and sodium triacetoxyborohydride (0.50 g,
2.36 mmol) was added. After the mixture had been stirred for 3 days it was filtered and
evaporated. The residue was neutralised with sodium carbonate solution and extracted
with 10% methanol in chloroform. The extracts were dried and evaporated and the crude
product purified on silica gel eluting with 0-10% methanol in dichloromethane to give the

25  free base of the title compound (0.224 g, 91%).

11 NMR §(CDCl3/CD30D) 1.6-1.8 (2H, m), 1.8-2.2 (7H, m), 2.72 (1H, m), 3.4 (2H, d),
3.5 (2H, s), 3.95 (2H, s), 3.97 (3H, 5), 6.92 (2H, m), 7.15 (1H, d), 7.65 (1H, d), 8.35 (1H,
d), 8.7 (1H, d).

Addition of 4M hydrochloric acid in dioxan and trituration of the precipitate with ether

30 effected conversion to the title compound.

MS (+ve ion electrospray) m/z 483 (MH+)

Example 391 1-Hydroxy-t-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-5][1,4] thiazin-6-

ylmethyl)-amino-r-cyclohexanecarboxylic acid (6-methoxy-quinolin-4-yl)-amide
35 dihydrochloride
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(b)

[ 4- (6, 8-Di uoro-qui nolin-4-yl carbanoyl ) -r-4-hydroxy-c-cycl ohexyl ] -carbam c
acid terwolawgiooest er The carboxam de (300c) (0.25 g, 0. cwmpbdoxokl t he
triflate ester (392a) (0.318 g, 30 1.0 mmol) were reacted by the nethod of
Exanpl e(391b) except that the m xture was heated at 100-105C to give the
carbamate (0.165g, 40% . Ms (+ve i®n electrospray) mz 422 (M+). (c)

t - 4- Am no-| - hydr oxy- r-cycl ohexanecI rBoxylic acid

(6, 8-difluoro-quinolin-4-yl)- ant¥de he carbamat e was deprotected with
trifluoroacetic acid byudohe ad o | e N39 o- 139 WD 03/087098
PCT/ EP02/ 05708 (d) Title c The anﬂne 392c) (0.067 g, 0.21mmol) was
reacted with carboxal dehyde (0.049 g, ) in methanol (3 m)
and chloroform (3 m) in the presence of 3A sieves at 650C overnight. The
m xt ure \{@s4Brbmnedntethoxyeduizadigief urt her chl orof orm added 5 (5 m) to give a
clear sol U“O'Tyé%égﬁgé&&%%%@&&%y Lcﬂﬁn&lﬁbﬁaogp PP dases cﬂﬁ@l t he

m Xture stirre hour deca fromthe

er at ur
si eves t weybrmm@@%gm@w%epé‘&% ‘t“f‘dééff‘éhl"vgf”f ig SeEsuhhe BBEEPES sol ut i on
and ext r agbied, BsiteakPth sdm@lh@mtbdnrateq edcosconieh B oG- cﬂﬂ(ﬁrbﬁtrhﬁ Meér e

dri ed t ed | . el 2-10%
O Ea ot S et Ao B SO RS ra iRk S o ShicF ol oS thddlafn 1% |
(0.076 g dichBfpmet¥Enéytoafiondasdlat(xaSgray) mz 500 (MH+). 1H NMWR

)5 o7 DR epn eelpluhd g P B D %S At ) 63 (1

d), 8. 81 Aliekpatively, thie tiatdrish wes PreRpIeddR @eprpmaéela@peﬁ Ylﬁldchﬁb‘%?rﬁmﬁﬁﬁmth
tritypatip eﬁ%wﬁlléﬁt &Fﬁﬁhﬂi&raﬁsemmdﬂﬁd@ElhﬂrNdlﬁfetlgﬁf&@taﬂﬂheconver sion to the

SR RSN A I LA
Di hydr ochéemniuélg eftet dehyde) 400 a B F 2,3-Di hydro-[1, 4] di oxi no[ 2 3 c]
A mixture of amide (300c) (0.84 g) and cesium carbonate (1.20) in 1,4-dioxan (40
ml) was deoxygenated by bubbling in a stream of argon for 5 mins.
15  Tris(dibenzylideneacetone)dipalladium(0) (60 mg) and rac-2,2'-bis(diphenylphosphino)-
1,1'-binaphthyl (120 mg) were added and deoxygenation continued for 2 mins. The

mixture was the sonicated for 10 mins. The bromide (391a) (0.8 g) was added and the
mixture heated at 1039C overnight. The reaction mixture was filtered and the filtered
solids extracted with hot chloroform/methanol. The combined organics were evaporated

20  and the crude product purified on silica gel eluting with chloroform then 2%
methanol/dichloromethane to give a solid (1.27g).
MS (+ve ion electrospray) m/z 416 (MH+).
(c) t-4-Amino-1-hydroxy-r-cyclohexanecarboxylic acid (6-methoxy-quinolin-4-yl)-
amide

25 The carbamate (391b) (1.43 g) in dichloromethane (50 ml) and trifluoroacetic acid
(50 ml) was stirred for 2 hours at room temperature and then evaporated. The residue
was basified with sodium carbonate and ice-water, the precipitate washed with water and
dried, to give a solid (0.8 g).
MS (+ve ion electrospray) m/z 316 (MH).

30 (d) Title compound

The amine (391¢) (0.162 g) and carboxaldehyde (301d) (0.1 g) in methanol (8 ml)

and chloroform (8 ml) were stirred at 65°C with 3A sieves for 18 hours. The mixture
was allowed to cool and sodium triacetoxyborohydride (0.50 g) was added. After the
mixture had been stirred for 2 days it was filtered and evaporated. The residue was
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pyridin-7-yl (19d) 0-~ (N:5/ 0 421 a B F
2-0x0-2, 3-di hydro-I Hpyrido[2,3-b] [1,4]thiazin-7-yl (13e) HO s N 422 b
B H 7- Br owo-0308m08 3, 4- di hydro- 2H pyrido[ 3, 2-b] [ 1, 4] t hi aziPaTGPY2/05708049) N
BUN s -140 WO 03/087098 PCT/ EP02/ 05708 423 b B H
:2), 3-Di hydro-[1, 4] dioxino[2,3-c] pyridin-7-yl (19d) a,- No O424 b B H
0xo0- 3, 4-di hydro 2H pyri do [ 1, 4] oxazi NNHo 425 c
B Ove 3- agyraisgd giithysedbwy Pﬂréwait%%ﬂlgﬁ%ﬁ] eﬂ“@“&?t"ﬁﬂh&%ﬁnﬁg )16130 1d) H UN S
?38661) BHEhljérﬁihﬁr %Beﬁefgc@mér@hﬁmgm?z orfdl lad@ﬁfa Audy IbﬂodédttﬂmkﬁidebnG yl
e are 0
pr epar ed SB&?atgﬁ]eelPrté?% &ﬁ&ﬁkgﬁéﬁﬁlﬂéen(%@% IBeth%OB g{ffh} At {o” gwg e
g ?E Zmﬁ ?&bdsaﬁttheﬁﬂe coinpolnd@.2g). t he net hod of Exarrpl e (391) Exanple 430
y h) :
cycl oﬂexym @éﬁy g)@jyl é }gE( fg g?i 6311 azél—zﬁ(tlgﬂﬂr}é?’%—gzﬁ d),
3.5 (2H, s), 3.87 (2H, s), 40(3H s), 6.98 (2H, m), d) 7.42 (1H, dd), 7.65 (1H,
d), 7.95 (1H, d), 8.25 (1H, d), 8.62 (1H, d).
Addition of 4M hydrochloric acid in dioxan and trituration of the precipitate with ether
effected conversion to the title compound.

10  MS (+ve ion electrospray) m/z 494 (MH+)

Example 392 1-Hydroxy-t-4-[(3-0x0-3,4-dihydro-2H-pyrido(3,2-b][1,4] thiazin-6-
ylmethyl)-amino-r-cyclohexanecarboxylic acid (6,8-difluoro-quinolin-4-yl)-amide

dihydrochloride
0

OH
0
F . Ne__ N0
AN N AN
UL
Z g

15 F

(a) 1,1,1-Trifluoro-methanesulfonic acid 6,8-difluoro-quinolin-4-yl ester

Sodium hydride 60% dispersion in oil (0.062 g, 1.55 mmol) was washed with
hexane and suspended in DMF. After cooling to 0°C 6,8-difluoro-quinolin-4-ol1 (0.20 g,
1.1mmol) was added and the mixture stirred at 0°C for 15 mins. N-

20  Phenyltrifluoromethane sulfonimide (0.47 g, 1.3mmol) was added and the mixture
allowed to warm to room temperature and stirred overnight. The solvent was evaporated
and the residue partitioned between ethyl acetate and water. The aqueous phase was
extracted with ethyl acetate and the combined organics dried evaporated and
chromatographed on silica gel eluting with dichloromethane to give the triflate (0.318 g,

25  92%)

MS (+ve ion electrospray) m/z 314 (MH+).
(b) [4-(6,8-Difluoro-quinolin-4-ylcarbamoyl)-r-4-hydroxy-c-cyclohexyl]-carbamic acid
tert-butyl ester

The carboxamide (300c) (0.25 g, 0.97mmol) and the triflate ester (392a) (0.318 g,

30 1.0 mmol) were reacted by the method of Example(391b) except that the mixture was

heated at 100-105°C to give the carbamate (0.165g, 40%).

MS (+ve ion electrospray) m/z 422 (MH+).

(c) t-4-Amino-1-hydroxy-r-cyclohexanecarboxylic acid (6,8-difluoro-quinolin-4-y1)-
amide

35 The carbamate was deprotected with trifluoroacetic acid by the method of
Example (391c).
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MO ,NN NrO NNO (a)

(4- Hydroxy-4-trinmethylsilanyl-cycl ohexyl)-carbamc acid tert-butyl ester A
sol uti on wb oBrsmes hyl silyl acetylene at -78 C( 4.14 g, 0. ®¢2/RPo2H57081 THE
(60 nlL) was treated with n-butyl lithium (29 nL, 0.042 nol; 1.6 M solution
in THF).* The 10 resulting mxture was stirred at -78 C for 15 mn. A

sol ution 4- Boc nocycl ohexanone (3 g, .014 nol; Astatech, Inc) in
THE (120 ¢ 3&. Qmé’ﬂﬂ%‘g] dr opwi se over a peri od of 30 mn. The resulti ng

m xture was sﬂiheraemna(392¢}3(0®6r7cg, 0121maﬂld was fieastes wishvearbexaldehydey30kbm up t o
room t enpe.nay gr@ZQMQ{ol)lmhnetMml (eat) argichias foraqu@nal) éal thai ;Irélseace:af BlAat ed

sol ution of ang %Iﬁlerg H?%taﬁgwg\ﬁ {ohco%tl 9&9 %ﬁﬂ%ﬁd&%& h

sat ur at ed - aq ueous g an ueou

sol utPon(s btoo%ﬁ%ﬁlc ay é‘%}%‘i‘o d&}mélaa% &%&ﬂng%@) q%fyaéﬁd {Be yi el d
an of f - whixtuze Stomed {40688 tgnparaeg for 484muaD AFroRTIYRSHOM Hnoszms?t 8 M
(+ve ion gkffs A8 BYAorated, Zcrea‘ébdzvlﬂi\&oduh& tarboBjte solution and extracted with 10%

f)?' F’:}ng ﬂ'ar[&! ﬂ{ %gl&? i‘é)\%(yﬂt)e e We?i édj el Jrat?&'ﬁﬁﬂ I%Bfrﬁ&oﬁa d’tjteldon
Wi th k2088 S ulegzwz Sacibanal i dalerormebine o gts e ey SEER T e
5 soIlOenttltINa@mpenn@éQiO'i@g,vH&@o and the residue was partitioned between

Et OAc and/S FaweiRuT]daCkpragng/zt506 (prgENi ¢ | ayer was dried (MySO4) and
gggc(epﬂt faLeR g}/@?@’ /%3)3‘66 1§§2577 r{gy‘h?@y Fs%&sﬁ"?n)' 9B3NBCHHOPRI(EM) ™ Z
1, 5] naphtsmBrS’Zj(ZH 4))4.92 Ghthy,) 7232 14dREK )] 7. €ai(bAnd)e 848 i(HHL Do 8% Hodd-y|
ester A soldiib0of Pl 1@@&&@[{@{&”@4&%@){5&&@ tgiturftidhldf thophecipitdtet wigh bthief | at e

ester (lh m xture of triethylam ne and DVF
(10 M t fef“?éd F% )“09"‘93116?@5%‘58 O\;iu“‘t}h (Ph3P) 2PdC12 (0.3 g; 4% mol) and Cul

(0.24 g, 8%m)l) The resulting mxture was heated at 70 C for 24 h. The
sol vent vag HRERURL hd¢ RE1eGREPAREED bii-togund nidlilodk5 r esi due was
partitioned between 2C12 and aqueous Nad, and the organic |ayer was
dried (MyS04), and concentrated in vacyg. The resul ti ng oil was purified by
flash columm chromat ography on silica {gebH(gradi ent: 20-50% Et OAc/ hexane)
to afford an oil (2.24 g, 50%9. M5 ( : el ectrospray) nfz 398 (M +
H)y+. 20 d) {4-Hydroxy-4-[2-(8
napht hyri di n-4-yl)-ethyl]- cyclo
sol ution of carbamate (430c) (O.
wi th 10% pal | adi um on carbon (cat
for 6 h at 40 X

cﬁ “avid tert-butyl ester A
2 ) in MOH (10 nl) was treated
ytNc) and hydrogenated in a Parr bottle

Example | Method of | salt X R
synthesis B Dihydrochloride
(aldehyde)
F 2,3-Dihydro-[1,4]dioxino[2,3-c]

400 2 B pyridin-7-yl

(15d) o\>

-0x0-2,3-di -1H-pyri 3-b

1 a B F 2-o0x0-2,3-dihydro-1H-pyrido[2,3-b]

[1,4]thiazin-7-yl

(13¢) ¥ \fo
N

H 7-Bromo-3-0x0-3,4-dihydro-2H-
pyrido[3,2-b][1,4]thiazin-6-yl
H

N N O
LT
Br Z S

422 b B
(304g)
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psi. The solution was filtered through a plug of celite(r), and the filter
pad was washed 25 with MeOH The filtrate was concentrated to yield a

yel | ow 0iwO(08/087088 80% . The product was used w t hout f uPCREP02/05708
purification. MS (+ve ion electrospray) mz 402 (M+ H+ NW analysis

i ndi cated that the corrpound was a 5:1 mxture of isoners. The isoneric

m xt ur erwas—rot—furthefr—characterized—and—was , 'E{h cI&[l%]'dlb)!n%%ETL tre
kb

remai ni hg ©¥8epsk 30 (e) B4- Ami no-1-[ 2- (6- et hox
napht hyyi di n-4|-_%b -et hyl ]-cycl ohexanol A sol utf Qarljﬁf (430d) (0.4
g, Immo|) in QH2C12 (10nl) was treatied wth trlfluoro etlc Etld (0.15 ni,
2 innol]). The| solution was allowed |to stir fof 1hatNr rrperatqre
and t he concentrated Under reduced pr-essure: ’ A

oo T T et \ZAC AVa wa )

solution was again con¢@&ntrated to rlenovel any

e i1 ng
solid was 35 d ved in MOH (5 ma) and trea rbonate resin
(1.00 g} 2.87 n@o Argonaut Technal ogi es, The 89| Wity was t hen

filteref and cpncentrated to yield g brown oi | (0.3 d 70% .| The product
was used without further purificatign. -142 W) 03/0870 P02/ 05708

M5- (+vE TOom efrectrospray) mz 302 Follet ([ 3-oxblzld EnyBRRNRE[3 A% ani ne

(430e) [0.4269 g° 0.561 |) was added to a so uijsamidyit he ~ car boxal dehyde
(305e) (0.100 o561 mmol) dissolved in DVF (3 i), M?QO" fi2 M) 5 and
acetic pcid (0p 2 nmL). 3A nol ecul ar gieves were then e 0 e react|i on
m xture| and the solution was allowed to stir 80 C flor _40 hl The soljution

was coojled to D C and|sodium borohvdride (0.042 g, 1.12"m®l) was added.
The reartigp was stirreg at amnbi ent| t enger at up eClilerp-34xh3,4-pdro-@Het i on
m xturel was partitioned between ethyl acetate Ia/ﬁép[%x%rb]élr“]ﬂﬂlﬁhleﬁdﬂgam c |l ayer

was washed withC#er (2X) and bring, dried ( 2504) 10 oentratled to
yield a yeIIovJ oil. The product was |purified using fIa qu

chr omat pgr aphy| on sili da gel (90: 10 1 CHC13/ I\/EC]—I/ NHAOHI d a yeI | ow
SOl | d L\_ 025 1 LnA AILEL,LT USMJI ol rﬁl L 4 4 I IVI 'lf L 'l' H NIVR

@ bt ,ﬁp _(’595 prayy ( )

(400 M, BERC %gthe:%ﬁj é@“‘ 1H), 8.18 (d, J= 9.0 40
(d, 15 Z e d J H),
6.8 (d, c,gre teg fr L4Ib|-|), d16_ (m

2H) . 2,55 (m 1H . 1,91 (br m 6H: 1.60 (m 2H: 1.45 (m 2H . -143 WO
03/ 087098 PCT/ EP02/ 05708 Biol ogical Activity The MC (g/m) of test
conpounds agai nst vari ous organi sns was determ ned: S. aureus Oxford, S.

2" B adbmite d30 B CHaRu PR LA e St by DR T o

5  cyclohexylamino}-methyl)-4H-pyrido[3,2-5][1 4]oxazm-3-one
OH

MeO N~ | N Ny N0
L) TYVLLT
(2) (4-Hydroxy-4-trimethylsilanyl-cyclohexyl)-carbamic acid zerz-butyl ester
A solution of trimethylsilyl acetylene at -78 °C( 4.14 g, 0.042 mol) in THF (60

mL) was treated with n-butyl lithium (29 mL, 0.042 mol; 1.6 M solution in THF).  The
10  resulting mixture was stirred at -78 °C for 15 min. A solution of N-4-Boc-

aminocyclohexanone (3 g, .014 mol; Astatech, Inc) in THF (120 mL) was added

dropwise over a period of 30 min. The resulting mixture was stirred at -78 °C for 1 h and

then allowed to slowly warm up to room temperature over 1 h. The reaction was

quenched with a saturated solution of ammonium chloride and diluted with EtOAc and
15  washed with saturated aqueous NaHCO3 solution, HpO, and saturated aqueous NaCl

solution. The organic layer was dried over MgSO4 and concentrated to yield an off-

white foam (4.38 g, 100%).
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5 NEMC1, M catarrhalis 1502. Exanples 2-6, 8, 9, 12, 13, 19-21, 23, 28,
30, 31, 32, 34, 35, 101, 150, 153, 154, 210-214, 300-305, 320-333,

380, 381, wOM®3B9MIN00, 422, 423 had M C val ues <4g/ m ver supCalHPo2/0318% e
organi snms. Exanples 10, 11, 14-17, 22, 24, 26, 29, 102, 104, 155, 156, 215,
334-336, 382 had M C 10 values <16g/mM versus all these organi sns.
Exanples_ 7, 18, 25, 27 3 1 03 05, 337 and 338 had M C val ues
<64g/ n m%ﬂ@‘m@ﬂﬂ?@ﬂ’?@ gﬁ% Q}#EJFHﬂEe MC (ng/m) of further test

gOWPOU“d lgﬁi 1&%3&11:6;6} Gmﬂaheaybaiaﬂramoamdftert Dhtydesiani sns was det er mi ned:
H

cat erji ﬁ;isl s éai??“ét}%‘ gf&ﬁ%ﬁnﬁ%ﬁ e%%%@ié%ﬁ?@?%%@ gg@@%%ﬁ)%4 426, 430

had M C waita@smﬁélgi(m) (3.83 gu&.42iniol) metﬁlrmd@ammmma@@aﬁ@pﬁ Bel, 313,

210 sl ol DA St oo g, o

Exanpl es val ues g versus sonel of these
organi s m;queoﬁ}s Ne€l,emd ity exgarizdwier Wrodrigh Me84hapd sancentated o ¥l 33y ol
ver sus at %a A of these organisnms. - 144 WD 03/087098 PCT/ EP02/ 05708

Clainms 1. npound of fornul I a pharmaceutically acceptabl e

deri vatlWfﬁ@rl%ﬁleﬁrm@&??jﬁ@\l%4%ﬁm ZZ5 RwWR3 214 Z2Z3N:;Z 5 (I
wher ei n: (§ r[@_}gfdréay 4131meZBoxyZEll 53}Iﬂdplifﬁymdanm—ylethgnyls-cﬂjﬂbhe)@rhhcetrbanroeamd nder

are %1 or %‘1&1&&? , 10 Z2, Z3, Z4 and Z5 is CRl a and the remai nder are

hydrogen or Rv and RWtogether are a bond; Rl and RI a
ar e i ndependem d;qlut&mi emmmat@m%wf’bben@ OhY thobxand thetrifbye esterdth) Gptd onal I y

15 bsti t
any ot - w EREE st 14 L Pt gl A @ ot BRI e T e

or (C | _®)ith (mwg%pgm gf‘lyérﬁ%Ol) agstHp(0 %@r%& )(C,TIELe r@f‘ﬁ?ﬁ%ﬁ‘ﬁﬁ“&e
het er ocygl, ?élh%tb@ at TEUCIBEYLHY TOY Yolvaiktwhdsht@oved mi@xyeduce@yﬂesmwncaaw oxy or

B R o S e R TS, a el yelhpser
dried (MgSOy), and concentrated in vacuo. The resulting oil was purlﬁed by flash
column chromatography on silica gel (gradient: 20-50% EtOAc/hexane) to afford an oil
(2.24 g, 50%).

MS (+ve ion electrospray) m/z 398 (M + H)™.
20 d) {4-Hydroxy-4-[2-(6-methoxy-[1,5] naphthyridin-4-yl)-ethyl]-cyclohexyl}-carbamic
acid tert-butyl ester
A solution of carbamate (430c) (0.8 g, 2 mmol) in MeOH (10 mL) was treated
with 10% palladium on carbon (catalytic) and hydrogenated in a Parr bottle for 6 h at 40
psi. The solution was filtered through a plug of celite®, and the filter pad was washed
25  with MeOH. The filtrate was concentrated to yield a yellow oil (0.7 g, 80%). The
product was used without further purification.
MS (+ve ion electrospray) m/z 402 (M + H)*. NMR analysis indicated that the
compound was a 5:1 mixture of isomers. The isomeric mixture was not further
characterized and was carried on through the remaining steps.
30 (e) 4-Amiho-1-[2-(6-methoxy—[1,5] naphthyridin-4-yl)-ethyl]-cyclohexanol
A solution of carbamate (430d) (0.4 g, 1mmol) in CHpCly (10mL) was treated
with trifluoroacetic acid (0.15 mL, 2 mmol ). The solution was allowed to stir for 1 h at
room temperature and then concentrated under reduced pressure. MeOH was added and
the solution was again concentrated to remove any excess TFA. The remaining solid was
35  dissolved in MeOH (5 mL) and treated with MP-Carbonate resin (1.00 g, 2.87 mmol;
Argonaut Technologies, Inc.). The solution was then filtered and concentrated to yield a
brown oil (0.3 g, 70%). The product was used without further purification.
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20 acylthio; (C1_6)al kyl sul phonyl; (C1_6)al kyl sul phoxi de; aryl sul phonyl ;
aryl sul phoxi de or an am no, piperidyl, guanidino or am di no group

opti onal I'wON3®sosg i t uted by one or two (Cl-6)al kyl, acyl POT/HP@/5708

- 6) al kyl sul phonyl groups, or when Z1 is CRla, Rl and Rla may together
represent (C 1-2)al kyl enedi oxy, provided that when Z1, Z2, Z3, Z4 and Z5
are CRla or CH then R is not hydrogen; 25 R2 is hydrogen, or (Cl-4)alkyl
or (C2- 4MS klemyibn ofstrospatyn/e Mt M ot®d. with 1 to 3 groups sel ected from
am no opt} N ituted by one or two (Cl1_4)al kyl groups; carboxy; (Cl
4)a|koxy&ggg@RCF?ﬁ%§§é4)alkylcarbon |; (C2_4)al kenyl oxycar bonyl; (C2 30

4) al kenyl car bayﬂilyla,mlaﬁ‘ﬁﬁé)aﬁoki&?ﬁ, %ﬁér@mﬁl)tvwé addehe yaduion ef et i onal |y
substit UE%OFMdeMr@%P (6.€80.8) @5 &Y hnmd1y SiE RIGA TR (8 ¥hL), MeOH (2 mL)

i b Cl-4 k -4) al kenyl", Cl-4) al kyl | 1wl , .
f m P Fﬁigi aﬁ@é g} e?n%/aﬁ}- égmal}%ﬂ&ﬁ%weé M%%%‘ﬁ?%&d?%fiﬂﬁ?e&ga%&%é%nyl ,
E) %; é)PSIZ%a g%rmﬂwni vﬁa(s@ar)éz)ea ds eﬁwdtmycabbfm%x.l Ths lsdllﬁﬁoré W45 Ve 8 ?8@098|
a n n .~ Cvan, e (0] ; -0X0-0XaZol,l al N
Dot onat P08 ttum HeronSaRls CRRBORYL 12 AN yhS bABEY dhirei i uRRER o Y

2, 4- t hi azanibiaht reaaievatercSoy 4 h. tRierreantion Maixftrawias patitiboed betweeR cthyl adesatol - 5- yl

opti onal | ti T 2 Ao } = 3-yl ;
(C1- 4y al e SHRS: ThbfeniialSh res a0 i a diRR) 3 brind e (Rp8830amd,
4) al Ky| , cogentptgd ke iigld 2 yetiow piy Ebﬁytcahlﬁﬁ\;wgfs purifcd using fiasheabwamy| |~ ( C2-

4) al kenyl.oheas RORY on &ifida F01306:¢ 03! CRCREMEOH/RMYOH)GSyidialak)lisw seiany | ;

(C2- 4)al kenyl sul piionyl ; of (C 1 -4)am™nosul phonyl ‘wherein the am no group
is optioﬁ%p?§g=5hﬁ§tituted by (Cl-4)al kyl or (C2-4)al kenyl; 10 R3 is

hydr ogenM®(+wien eRétragdaywnanes @vbeit). R3 is in the 2-, 3- or 4- position
and when 1Syl h - - hrd= Ist1on
and ro 1 AR PO AR, B RR3e S sk A B8, 7 Pl deny TR 1O
groupsi s Jopt.bdtmllE, 7.280 66 Vit 20dte, B0 hy = 3.0 ) H) LGB (d.WidP Oxdbie.CH,

-6) al kyl , ' I I k - ] n _ 1

(26 0 BT AR P e TS A PO L3 b SRR

(Cl- 6) alfeX¥ar-bdiH 2HY C1- 6) al kyl carbonyl, (C2-6)al kenyl oxycar bonyl or (C2
6) al kenyl carbonyl and optionally further substituted by (C 1-6)alkyl,

hydr oxy(C 1-6)al kyl, am nocarbonyl (Cl1-6)al kyl or (C2-6)al kenyl; cyano;
tetrazolyl; 2-oxo-oxazolidinyl optionally substituted by R10;

3- hydr oxy- 3-cycl obut ene- 1, 2-di one-4-yl; 2,4 20 thiazolidinedi one-5-yl;
tetrazol -5-yl am nocarbonyl; 1,2,4-triazol-5-yl optionally substituted by
R10; or 5-o0xo0-1, 2, 4-oxadi azol -3-yl; or (Cl-4)al kyl or ethenyl optionally
substituted with any of the groups listed above for R3 and/or 0 to 2
groups R12 independently selected from 25 hal ogen; (Cl-6)alkylthio;
trifluoronethyl; (Cl-6)al koxycarbonyl; (Cl-
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6) al kyl car bonyl ; (C2-6)al kenyl oxycar bonyl ; (C2-6)al kenyl carbonyl; hydroxy
optionally substituted by (Cl-6)al kyl, (C2-6)alkenyl, (C1
- 6) al koxywearobosmbg ( Cl- 6) al kyl carbonyl, (C2.6) al kenyl oxy®arhemy05708
(C2.6) al kenyl carbonyl or am nocarbonyl wherein the amno group is
optionally substituted by (Cl-6)al kyl, (C2-6)al kenyl, (Cl-6)alkylcarbonyl
or (C2 3 ,6%9 ‘Bg rbonyl am no optionally nono- or disubstituted by (C
1 -6)alk &9 Y (Cl1- 6) al kyl carbonyl, (C2-6)al kenyl oxycarbonyl,
(C2-6)al kenyl Cﬁfeli\ﬂ@ I(;,Lg/(rﬂ)lefﬁysilchmpounc(maﬁl)savmW brga GGy ad &qxetsruhpdhonyl
f_., thI EZ,ZI | 'a Ir t(P?fSy{M' urédl WaCe R 9n | pegsdiiife 1 ézbesaﬁhaﬁngﬁ%m%y :
wherein t @S bﬁvg( 5%%;0 Ia%%%ﬁ’fag%é Fﬁ%‘@f% X'lf%l’?.ﬁ'dngﬁ%h?ae
hydr oRy( (Nﬂmlalmwata@ahﬁﬂ ar bonyl (Cl1-6)al kyl , (C2.6)al kenyl,
E% gg a: kKooaAdstnBYys,.9, 1 £1r36 ) el y LB arsh o0y, 32(ﬂ23§,)mtlktewl@symmcl]glgyillzﬁrl

-6) a a p itute y
hydroxy( 0§ @Q ggétrﬁ%ﬂgéi’r#&@(’@ Jej?af‘%ﬁaa 11§ W%S%Lﬁ( ClL - -
146 WO QBés@&?g&ﬁisnBCT/ EP02/ 05708 6) al kyl sul phonyl ; (C2-6)al kenyl sul phonyl ;

Cl 6 | ;
by (CLo ol (ot} S emin 266 Bmod Pand e der oo A RGBS

1- 6) aDky |valye€z! 6 gindenysus all thege eyganicowy car bonyl, (C 1 5 6) al kyl car bo_nyl :
(C2-6)al kx%&)ﬂﬁewqrsb%% 36, %061@4 485Yd arRCRY a8\ ARG 1 végs ein
the am no I’'s optionally substituted by (Cl- 6)al kyl', TC2-6) al kenyl,

(Cl1l- 6) alalth@Sér%é‘FW$m%r (C2-6) al kenyl carbonyl ; or am no optionally nono- or
di substituted by (C 1 -6)al koxycar bonyI (C1- 6) al kyl car bonyl, 10

C2-6)al k I
(- ke omemseango) s e g o o

?g"lflg;iglr %lg}& W@l& r%@u?xg Dnfde ié&g . intfy \,ﬁ‘qogeaﬁ;r%é 40507, ! %ﬂap%al

34‘-4

rovi is7in the on
it is not“¥¥Ponal |y substituted hydroxyl or 15 amino; in addl tion when R3
i s di subSisaimple3od-310,a12yHdro350-863,892n42 1c d24-4R6 439 BachMICtvadres <dpg/rml

car boxy cont al i Ll tuent these may optionally together forma cyclic
ester or ‘am- aﬁtﬁ%e&%%,ﬂnﬁsgs ectively; 20 R10 is selected from (C 1-4)al kyl

and Q02- Hxankden/311eBl hei40034 231211 §Payad Miptvabiea L gHe/sulysesus alldpspy a gr oup

R12 as defbsngdn@bove; carboxy; am nocarbonyl wherein the amno group is

. k
optional | substl tuted d 6
o nay | <ulTorBIRRs L L Fab otk haA LAIE wibiss Kokl spsvicion S imb AN s 25
6) al koxy 0@ﬂhbﬂéb§dmplé£éxc6})iall 0l6ydnd 2108 duagt M1 CRud)<tikeriml vergesatieasy bnoof ( C2-
6) al keny ar bon and optionally further substituted by (Cl-6)al kyl or
(C2-6) al ﬁ%?l rg%{ﬁs '6) al kyl sul phonyl; trifl uoronethyl sul phonyl ;
(C2-6) al kenyl sul phonyl ; (C1- 6)al koxycar bonyl ; (Cl-6)al kyl car bonyI ;
(C2-6) al kenyl oxycar bonyl ; and (C2- 6)al kenyl carbonyl ;
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30 R4 is a group -CH2-R51 in which R51 is selected from (C4-8)alkyl;

hydr oxy( C4- 8) al kyl ; (C1-4)al koxy(C4-8)al kyl; (Cl- 4)al kanoyl oxy(C4-8) al kyl ;

( C3- 8) cycwoaBkyiop4- 8) al kyl ; hydroxy-, (Cl-6)al koxy- or (@CI/EP02/05708

6) al kanoyl oxy- (C3_8) cycl oal kyl (C4-8) al kyl ; cyano(C4-8)al kyl; (C4-8)al kenyl ;

(&4 35 8)al kynyl ; tetrahydrofuryl; nono- or di-( Cil-

6) al kyl am no( C4-g) al kyl ; acyl am no(C4- 8)al kyl; (C1-6)al kyl - or

acyl - ani nieleémpony| ( C4- 8) al kyl ; nono- or di- (Cl- 6)al kyl ani no( hydr oxy)

(C4-8)al kyl ; 0K ¢ A R 1 : = 52

where RS Zly'i S a‘% Ggﬁﬁgﬁ?%ﬁkgﬁruﬁ%ﬁﬁ?%g%%g g&%%‘?:ls él ?Pgétglréghellébg

heterocyclic ring system (A): 2 X1/X\X3 5 Y1-~ Y2 (A) 5 containing up to

four heteroatons in each ring in which at Ieae of rings (a) and (b) is
(2]

aromatic; X1 is Cor N when part of AB(CHEyQTe OR’CER14 when part of a
non aromatic ring; X2 is N, NR3, O S(O_)E{,v O CR14 when part of an
a

aromatic or non-aromatic Hié\gi/ ormy | dhfi on be CR14R15 when part
of a non aromatic ring; X3 an /XSI re i%ndepeﬁde ly Nor C Ylis aOto4
atom | i nker group each atom gfA whi

whicch ig*independently selected fromN,
NR13, 0, S(Ox, CO and CR14 wherZ par®W of an aromatic or non-aromatic ring
or mgy additionally be CR14R15 when part of a non aromatic ring, 15 Y2 is
a2to 6 atomlinker group, each atom of y2 being independently sel ected
fromN, NR13, 0, S(@® x, CO and CR14 when part of an aromatic or

non- ar oM phegeini Ng or may additionally be CRL4R15 when part of anon
aromatic ring; each of R14 and R15 is independently selected from H (C1
-4)al kyl thio; halo; carboxy(Cl-4)al kyl; halo(C _4)al koxy; hal o(Cl_4)al kyl ;
E g} 4) a: katleof 2272 23, kdryild; zfl( BN, 0|21@ iéﬁlﬂlﬁ@ﬁ&ﬂﬁrr(&gzamg?r aling(l'ﬂl,:dr one olel,

_4)a rbanyl . s5(:C2+4)hal kenyl oxycar banyl ; al kenyl car bonyl ;
(C1- j;)al %j ar gﬁéﬁllggg(}s Fé%_aﬂ%fﬁ}%gwﬁ%%rﬁ ’Cl- 4) al kyl ; hydroxy;
hydroxy(C 1-4)al kyl ; mercapto(C 1-4)alkyl; (C 1 _4)al koxy; nitro; cyano;
car boxy; i 1 I i ituted as for
correspor%igiimr?g@sl,{tcjwl;%rte?h ue go?g%d%'&@% eg eytgsbu%lhf:)honyl ;

(C2-4) al kenyl sul phonyl ; or am nosul phonyl wherein the amno group is 25

opti onal IRl gnigla hrdtipdk Mde{r@y'sél)eaﬂehﬂon@hy&%enﬁh?dx&ﬁ?yccl_@ra\lﬁdxy optionally

aryl (C1 4)al kyl ;. aryl (Cl- 4)al koxy; each Rl13.is independent H, .
17t Mor SHBTHYEL bP L1yl % SRy - SHBLEITD gF BipLaino any of hich is
optionally N-substituted by one or two (C1.g)alkyl, acyl or (C1.g)alkylsulphonyl groups,

CONH2, hydroxy, (C1.g)alkylthio, heterocyclylthio, heterocyclyloxy, arylthio, aryloxy,
acylthio, acyloxy or (C1_g)alkylsulphonyloxy; (C1.g)alkoxy-substituted (C1.g)alkyl;
halogen; (C1.g)alkyl; (C1-g)alkylthio; trifluromethyl; nitro; azido; acyl; acyloxy;

20  acylthio; (Cq._g)alkylsulphonyl; (C1_g)alkylsulphoxide; arylsulphonyl; arylsulphoxide or
an amino, piperidyl, guanidino or amidino group optionally N-substituted by one or two
(C1-g)alkyl, acyl or (C1.g)alkylsulphonyl groups, or when zlis CR12 Rl and R12 may
together represent (C1.2)alkylenedioxy,
provided that when 71,72, 73,74 and Z5 are CR12 or CH, then R is not hydrogen;

25
R2 is hydrogen, or (C1-4)alkyl or (Cg-g)alkenyl optionally substituted with 1 to 3 groups
selected from:
amino optionally substituted by one or two (C1.4)alkyl groups; carboxy; (C1.
4)alkoxycarbonyl; (C1-4)alkylcarbonyl; (Cy_g)alkenyloxycarbonyl; (Co.

30  g)alkenylcarbonyl; aminocarbonyl wherein the amino group is optionally substituted by
hydroxy, (C1.4)alkyl, hydroxy(Cj_4)alkyl, aminocarbonyl(C1.4)alkyl, (Co_g)alkenyl,
(C1-4)alkylsulphonyl, trifluoromethylsulphonyl, (Co.4)alkenylsulphonyl, (Cy_
galkoxycarbonyl, (C1-4)alkylcarbonyl, (Co_g)alkenyloxycarbonyl or (Co.
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by hydroxy, carboxy, (C 1 -6)al koxycarbonyl, (C 1 -6)al koxy, (C1

-6)al kylthio, halo or trifluoronethyl; (C2-4)alkenyl; aryl; aryl

(C1-4) al kyb;03ms8bgar bonyl ; het eroaryl carbonyl; 30 (Cl-4)alPkompozoiionyl ;
(C1-4)al kyl carbonyl ; formyl; (Cl-6)alkyl sul phonyl; or am nocarbonyl
wherein the amno group is optionally substituted by (Cl

4) al koxycar bonyl, (Cl-4)al kyl carhonyl, (C2-4)alkenyl rbonyl

4) al kenyl 4 %\ﬁg@fboqyélﬁy.ﬁl% tRiFazobH; T-ezomyarqlidip Oaﬁéﬂ ﬁ%ﬂl@ bﬁﬁéﬁér
subst | |2 t ut 16!311%1{5%1 2@‘%01(@—2}4)02@4 Kﬁm{)8 nldmsaloﬁaxsgyé}xteltﬁzdﬂr&lependent ly O,
1 or P 57 U R4.is a
group - L X% WQC% g{n 21 1/% OBfoRa %Sl&ﬁg{u%&g Sé,oxck%‘? QX@T%PJRI 5a;
5 X3a is S\Pﬁlﬂalpg& (S My]dmomﬂ@amtlylv\hﬁhmkyloptmtlyeﬁbs‘ﬁltutédibyl@ﬁ R 5ais
indep nde R14 and R15,

provi ed ‘l?ilﬁl ?f ?alﬁ%y%@?z@glﬁ?%%c éé 231@2?%%0@@( ot both sel ected
from opt |4)d&bm}ﬂombﬁ10nyh(@ﬂ.4bﬂ}]d¢m’wrmﬁl opei Ghabrlkybuinonyli(€g- ami no; or R
4a and R nmet hyl ;
(6176) al TR T ?ﬁﬂﬁlngmgll&%x%iﬂ%%w@%% O oy

or am nocabHEHE Fib%iﬁ@ﬂei)ﬁl V}r@@méﬁ Bup is optionally subst ituted by (C 1
- 6) al koxycar bonyl (C 1 -6)al kyl car bonyl (C2- 6)al kenyl oxycar bonyl ,

ligj‘u%/ bon_yl (C1-6)al kyl or (CZ- 6) al kenyl and optionally further
subst tut S a{ aI kyl or (C2-6)al kenyl; or 15 two Rl4a groups or an

R13a and \ahenRinanchB’Lqrearboadj anin tlat D408- oo gtokition and pvleadiit aral R®rmle and t he
remai ni ng, B%%%n%%gl% 13%16 ﬁl%a 39¢ PH@)%Sl?iBﬁaﬁ&Raqgve defined; or tw Rl4a

groups ang roup atons together represent bonds such
that X2a cartbx¥3& - 5) ch@bmd@mnombom whigesiy fhegymigo groug ik ontieaplly

monocycl 'sﬁbﬁ{tﬁﬁﬁ%?r giox@r rlﬂ@r&&(@ﬁ%}ﬁl&ﬂ)’ﬁhﬁo&ﬁ%@lg gaqlpﬂt f our

P gt ie h%ié"”?rg%%ée@l- kéfgsuﬂl? ffuoralylaﬁ%wwﬁ)ﬁa\w (éa plalk SV B %&?E’%_Q E5|

hal o( C1- )@erbdﬁm oC Jf;)ﬂkﬁllckﬂobnyl( @Z_é))aadehylbxyc(awmgf) at {&nyl ; (Cl-
e T oA Y SRR (b KA 3L
(Cl- 4) al mn;aoearbmrywaca)auc)yébsz 6hﬂ®n®kyya1@5tehym1gk>2(@prmaabk@myl
mer capt o(( fshg;l é%kmf | 5y 20, @ﬁydmg,b 9r09elosm@ﬂ&1 2%5}9&4#1 24 no or

ami nocar bt l.ona substi tut for correspondi Substituents in
R3; @01- thaaaplkqln@dapwéw\iﬂ tetrmirﬁaxlam@ﬁymwlphaﬁymw@ﬁ-a}ﬁmml Yhonyl
wher ei n tdi8siicd ByRIOY Br xR analilayolsihsbr t ut ed by (CL-4)al kyl or
(C2- 4) al kenyl ; aryl, aryl (Cl-4)al kyl or aryl (Cl- 4)al koxy; and
(C1-4)alkyl or ethenyl optionally substituted with any of the groups listed above for R3
and/or 0 to 2 groups R12 independently selected from:

25 halogen; (C1.g)alkylthio; trifluoromethyl; (C1.g)alkoxycarbonyl; (C1-
)alkylcarbonyl; (Co_g)alkenyloxycarbonyl; (Co_g)alkenylcarbonyl; hydroxy optionally
substituted by (Cq.¢)alkyl, (Ca.g)alkenyl, (C1-g)alkoxycarbonyl, (C1_g)alkylcarbonyl,
(Co-g)alkenyloxycarbonyl, (Cy.g)alkenylcarbonyl or aminocarbonyl wherein the amino
group is optionally substituted by (C1_g)alkyl, (C2.g)alkenyl, (C1.g)alkylcarbonyl or (Co.

30  g)alkenylcarbonyl; amino optionally mono- or disubstituted by (C1_g)alkoxycarbonyl,
(C1-g)alkylcarbonyl, (C2-g)alkenyloxycarbonyl, (Cy.g)alkenylcarbonyl, (Cq._g)alkyl,
(Cp-g)alkenyl, (C1-g)alkylsulphonyl, (Cy.g)alkenylsulphonyl or aminocarbonyl wherein
the amino group is optionally substituted by (C1_g)alkyl or (Cy_g)alkenyl; aminocarbonyl
wherein the amino group is optionally substituted by (C1.g)alkyl, hydroxy(Cq_g)alkyl,

35  aminocarbonyl(C1.g)alkyl, (Co_g)alkenyl, (C1.g)alkoxycarbonyl, (Cq_g)alkylcarbonyl,
(Cy-g)alkenyloxycarbonyl or (Cy_g)alkenylcarbonyl and optionally further substituted by
(C1-6)alkyl, hydroxy(Cj_g)alkyl, aminocarbonyl(Cy_g)alkyl or (Co_g)alkenyl; oxo; (C1.
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30 optionally N substituted by trifluoronethyl; (Cl-4)alkyl optionally
substituted by hydroxy, (C 1-6)al koxy, (C 1-6)al kylthio, halo or

trifl uor owetodps709§ C2- 4) al kenyl ; aryl; aryl(C 1-4)alkyl; @CI/EP02/05708

4) al koxycarbonyl; (Cl - 4)al kyl carbonyl; fornyl; (C 1| - 6)al kyl sul phonyl;
or am nocarbonyl wherein the amno group is optionally substituted by (C

1. 4) al kox al .k ar hon 4 e carpo C2 35
35 o hems Ry Bons s Py St ah (G ok Y TR 58 ey
substi t utg@dupis opfidnall) subbtitiitedby((C3 - @pkkykan(¢h.¢)alkédd; oD 03/ 087098

PCT/ EP02/ 05708 nis O or 1 and AB is NR11CO CONR11l, CO CR8R9, CR6R7-CO
O-CR8R9' CR6R7- 0, NHR11l-CR8R9, CR6R7- NHR11l, NR11S02, CR6R7-SO2 or

CR6R7- CRaR@roxypmptivnal osubktitutedior( (Rve)alkl, BY: - spelkeryl, {6h dp)akkd xycabhorBLi (€ 1not

L1 30 Dp5feotly o) B0 B SO IROER P 3 € 1o

R7CH
Rv/ RW ar evhevein the 150ie: grwmxmw@anqlbaﬂtubﬁé@u@ﬁ@yr@; @AMYREC2am0rlkenyh (€ 1rot  bot h

opt i onal RYRshohHtRAChYJaRSW I bord g20; and wherein: 10 each of R6, R7,
RS and R9é5|asy| ndep%ndgn?lég sellyyect edlgi‘lnr om H, (Cl-6)al koxy; (C1-

6) al kylthio; halo; trifluoronethyl; azido; (Cl-6)alkyl; (C2-6)alkenyl; (Cl-
6) al koxy caiipe rayhonaﬂl@lncﬁioalokyﬁsuhsthm&si by (Cfl%)aﬂkmyceﬂwhvk @%Mlﬂﬂbarbélﬁﬂ

o) a1 56 8 SRV, (BT SRS A0 FEL90KD REL AR EgDst ! utec
(C2-6)al I@aﬂ&lybulphtmdy(lcz @)all(e@ilsulpbm@)l@nﬁmmathnyiwhmrtb¢ nmmv@ram i0 group
is opti or@e Qﬁgﬁﬁtgdeﬂ,g}dé)%ygﬁgﬁ%ba%nﬂ (C2-6)al kenyl; or R6 and R8

t oget her pre ent are as above defi ned and each R11
is independently H, trifluoronethyl; (Cl-6)alkyl; (C2-6)al kenyl (C- 20

6) al koxy GabbRIBY that thdn BBak kyfhear p@ﬁﬁbn ity nc&mpﬁ@ﬁﬂl}b@myﬂltum&fyﬁrd’xyl be ani no
group_is optionally substituted by (Cl-6)al koxycarbonyl, (C1

- 6) allléyl cMH8nyl, (C2- 6)al kenyl oxycar bonyl, (C2-6)al kenyl car bonyl ,
(C1-6)al kyl or (cz 6) al kenyl and opti onaIIy further substituted by

(Cl- 6) al kélad&’t S%e@@ ﬁ%ﬁgsmﬁltréd%ﬁﬂ\@ ﬁgooﬁ'ﬂ& %ln@%oﬁf Eﬁjm% subsfitucRPat a RO

cont ai ns Carts grou ntalr ns or am no_ group
they may qao‘gewwgntafmngrﬁ@S@?J@M thegasmay opfjongly &egerheﬁ FE%!’Q’éa gyclic\ggter er mgide

contai ns @Gak Reskcigvdp and A or B is NH they may be condensed to forma
cyclic amde. 30 2. A Compound according to ciaim1 wherein zZ5 is CH or N,
Z3 i 20CH or CF and Z1, Z2 and Z4 are each CH, or Z1 is N, Z3 is CH or CF

and Z2, Zlql(émeléstearfﬁmee(ch4ﬁ+kﬁ.ané‘(€9mmﬂleidmmtﬂim@cltmayibg/ommﬁgi ng

%3 : ?ewger %stltuB d by a g %2 a8 rdef’ héipib%ve'acgﬂ)o%aar{lﬁlothrBBnMréﬁ tﬂesan(ﬁlﬁba it

group is optionally subst1tuted by hydroxy, (C1.¢)alkyl, (Co_g)alkenyl, (Cy.
6)alkylsulphonyl, trifluoromethylsulphonyl, (C7_g)alkenylsulphonyl, (Cy.

25  g)alkoxycarbonyl, (Ci-g)alkylcarbonyl, (Co_g)alkenyloxycarbonyl or (C2-
6)alkenylcarbonyl and optionally further substituted by (C1.-¢)alkyl or (C3_g)alkenyl;
(C1-¢)alkylsulphonyl; trifluoromethylsulphonyl; (Cy.¢)alkenylsulphonyl; (C1.
6)alkoxycarbonyl; (C1.g)alkylcarbonyl; (Co._g)alkenyloxycarbonyl; and (Cp.
)alkenylcarbonyl;

30
R4 is a group -CHZ-R5 1 in which R is selected fronu:

(C4-g)alkyl; hydroxy(Cy.g)alkyl; (C1.4)alkoxy(C4-g)alkyl; (C1.
4)alkanoyloxy(C4.-g)alkyl; (C3_g)cycloalkyl(Cy. g)alkyl; hydroxy-, (C1.g)alkoxy- or (C1i.
6)alkanoyloxy-(C3.g)cycloalkyl(C4._g)alkyl; cyano(Cy4.g)alkyl; (C4-g)alkenyl; (C4-

35  g)alkynyl; tetrahydrofuryl; mono- or di-( C1_g)alkylamino(C4.-g)alkyl; acylamino(C4-
g)alkyl; (C1.¢)alkyl- or acyl-aminocarbonyl(C4.g)alkyl; mono- or di- (Cy.
6)alkylamino(hydroxy) (C4.g)alkyl; or
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35 4. A conpound according to any preceding claimwherein R2 i s hydrogen.

- 150 WD 03/087098 PCT/ EP02/ 05708 5. A conmpound according to any

pr ecedi ngwoloaiosnosherein R3 i s hydrogen or hydroxy substi rargpor/es7osre 1-or
3-position. 6. A conpound according to any preceding claimwherein nis O
and either Ais 5 CHOH or CH2 and Bis CH2 or Ais NH and Bis CO and
AB(CH2)n and NR2R4 are trans. 7. A conpound according to any preceding
claimwherein R4 is -UR52, the group - U is -CH2-, and R52 is an aromatic

het erocy @4 ig arglrcstq) 4@‘\}{556%@@ RS, 1dari bpiprallp sebsfititédisiopeiongrBocychieser oat oms
of which_at % t\&c’) NR13 in which Y2 contains 2-3 heteroatons,
one of V\A]iliet?FP‘iy CS“%%VS DM e N, wi th one N bonded to X3, or the

het erocyclic ring (A has ring (a) ti c\sel ected fromoptionally
substituted benzo and pyrido a I‘I)I’l (q% on-aromatic and y2 has 3-5
atons including NRL13, 0 or S bo de&a 5 X Y(;md NHCO bonded via N to X3, or
0 bonded to X3. 15 8. A conpound ab—eo’r i to a )of clains 1 to 6 wherein
R52 |s selected frombenzo[ 1, 2,5]thiadjazol -

3- 0x05 3, &omaw@@@%w@mwmlﬁ.ea%lﬂn%lrw 1(3hu+ benzo[ 1, 4]

Lh' az'[g g gi"f‘aﬁteﬁét)one%fi”ingﬁ {h&)dﬁ@ a8 aRinktid] di oxi n- 6H¥|b 1 . 6y
enzo i 0X0 enz oxazi n-6-y
7-f1 uor o- 3- ox Aéi ﬁ%?@?ﬁ%@é‘ﬁ%‘ﬂamnﬁ%{ggfpw%n p?“(? ngn 3romaficyr o- 1
H-pyridoring; 3 - b]th|a2|n7yl 23D|hydro[ 1, 4]

di oxi no[ 2, 3-c] rl % di o] 6-yl
25 [1,2,3]thi Il\@flsﬁéé %r %@b%aﬁ com%ogﬁigcs%lrg%:lt%g&%rom

Tr an$04- [r{ng- dflylmhyoxydd}upnbb 1211%} n’é’hﬁypéﬂ‘aﬁﬁmaf@mléﬁ@ganecar boxylic acid
(6 et hoxy- [ Scolpapbbivhidididny oty de: 30

Tr ans- 4- [(Ben 5] thia m_no].- anecar boxylic
acid (6- met h%o& p @]%@B’ﬁ‘t ﬁﬁar ammag%méﬁgfd@mh Py g’sﬂﬁ"" ted
-Pyrrol O[f&,ﬁNlegl ol B(@)y y@meartawm ‘émh&obawyﬁiminemnec)ahbmydmauﬂm,gim( 6-
met hoxy Raé1Y Tra
- Ox0- 3, 4%’11%513% tgh%g}?o # ‘Zﬁl PR alr?%‘g{\ {"?g’am no] -cycl ohexane 35
carbosylic aciyf {6 thmmlﬁrﬂgesgmph@mh riodih of ¥ < @bwlgandmndenﬂy selected
Trans-4- dpo z 0X gﬁltgp gi Bbi I ar box
e (#o%z@' Rigusde s@ @%i%n;li ﬁkhyﬂﬂfﬁ %I;'tho)nag o by SHThARTAGC
may addltlonally 4R en part of a non aromat1c ring;
each of R14 and R15 is independently selected from: H; (Cq-g)alkylthio; halo;
carboxy(C1._4)alkyl; halo(Cq_4)alkoxy; halo(C1_g)alkyl; (Cq.4)alkyl; (Cp-4)alkenyl; (Cq-
20  g)alkoxycarbonyl; formyl; (C1-4)alkylcarbonyl; (Co.4)alkenyloxycarbonyl; (Co.

g)alkenylcarbonyl; (C1-4)alkylcarbonyloxy; (C1.4)alkoxycarbonyl(C1.4)alkyl; hydroxy;
hydroxy(C1-4)alkyl; mercapto(Cq-4)alkyl; (C1_4)alkoxy; nitro; cyano; carboxy; amino or
aminocarbonyl optionally substituted as for corresponding substituents in R3; (Ci-
4)alkylsulphonyl; (Co-4)alkenylsulphonyl; or aminosulphonyl wherein the amino group is

25  optionally substituted by (C1.4)alkyl or (Cp_g)alkenyl; aryl; aryl(Cy_4)alkyl; aryl(Cj.
4)alkoxy;

each R13 is independently H; trifluoromethyl; (Cj.4)alkyl optionally substituted

by hydroxy, carboxy, (C1-g)alkoxycarbonyl, (C1.g)alkoxy, (C1.g)alkylthio, halo or
trifluoromethyl; (Co_4)alkenyl; aryl; aryl (C1.4)alkyl; arylcarbonyl; heteroarylcarbonyl;

30  (Cj-g)alkoxycarbonyl; (Ci_g)alkylcarbonyl; formyl; (C1_g)alkylsulphonyl; or
aminocarbonyl wherein the amino group is optionally substituted by (Cq.
4)alkoxycarbonyl, (C1-4)alkylcarbonyl, (Cy_g)alkenyloxycarbonyl, (Cy.
g)alkenylcarbonyl, (C1.4)alkyl or (Cy_g)alkenyl and optionally further substituted by (C1.
a)alkyl or (Co.4)alkenyl;

35 each x is independently 0, 1 or 2;
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WO 03/ 087098 PCT/ EPO2/ 05708 Trans-4-[(Benzo[1, 2,3]th;

adi azol _5-yl net hyl )-an-tiuo]-cycl ohexanecarboxylic acid (6-

met hoxy- [WOSBnsgpbs hyri di n-4-yl ) -am de; PCT/EP02/05708
Trans- 4- [ ( 3- Met hyl - 2- oxo- 2, 3- di hydr o- benzooxazol - 6-yl net hyI ) - am no]j -

cycl ohexanecarboxylic acid (6-methoxy- [1,5]naphthyridin-4-yl)-amde; 5
Trans-4-[(3- Oxo- 3, 4-di hydro 2H benzo[ 1, 4] oxazi n- 6-yl met hyl ) - am no]

cycl ohexa é%§9@§§)52| peCHe; o (6- met hoxy-[ 1, 5] napht hyri di n-4-yl)-am de;

Tr ans- 4- [ R¥ifd geup-81 axdazx i yihyenaicBH benzo|

1, 4] oxazi n- 6- y? ; .cycl ohexanecar boxylic acid

(6 et hoxy- [1 ng}%‘fl{%y@& goé?cyl) am de; Trans-4-[ (2, 3-D hydro-benzo]
1, 4] di oxi n- ykﬁ%td‘@k}%mlﬁﬁp] cycl ohexanecar boxylic acid 10

(8-fluyoro-6- [1CEY ) ma g5a.
Tr ans%'?l [ (2, 3 ro bé(ralii f?%"%%@. n-6- Whefrﬁyr) am no] - cycl ohexanecar box
ylic acid (6- mhmqu ahd B ﬁﬁiséhngld:@enémﬂj&;elected from the groups listed above for

Trans-4- [ﬁﬁﬁ 15 @é‘lfﬂd aaﬂgﬁmé aédﬁmes lsaRTARbn ¥ &h ARexaRgaar boxylic

d (6- -
'?'(r::ams(4 [ o ozngpapl@l rbpfu iﬁyewﬁa sﬂlan%ﬁytsr}b%tﬂlwdmvwrhyu ani noj
- cycl ohexanecaR ogiethﬁmmemx;zxcﬁ 1, 5] napht hyri di n-4-yl)-am de;
T 2- Q(
L AT at ne 7ok ?% %%Eﬁb@é{c& hrtoh SR HC-
(6- net hoxg)2Bg KYR?I‘-’I?W -({Fny6)akkyigarbonyl; ahgrnmperbomw hyeipshommigersepp is
1, 4] oxazi dsptﬁmwll Mtu)teda}my (@) 5pﬂdxgb£hmq&1b@&udyl@r&&yat(cg

6- met h

gl'r azls3 40? ééﬁ)ﬁgﬁx@%ﬂ%t@ T all% %ro( 288 oﬂ}éxanecar boxylic
acid (6- wétonelby c5 mtﬁ%/by né -alkenyl9s- 4- [ (8- Hydroxy- |

- 2-di hyd I I
eors (5 b gy a&lﬁﬂ;f%ﬁ%#“w b o ELERRHIGGAL |

Tr ans- 4- [ {eprese ﬁ@nfi 1he431€ma§3en& ]éfawl&}. A ‘soups et #AbpYa defiepd; or
cycl ohexanecar bgoyik 142 goinpk 4rf-toet gtexﬁ;is o aiiqiehigtome itoethey kgpresentle;
Tr ans- 4- [60%“;; @}m"g{ﬁﬁm}d&mﬁ%%ﬂy ? .l pyridin-7-ylmethyl)-ainino]-

cycl ohexanecar napht hyridi n-4-yl)-am de;
Trans-4-[(2, 3- [iiﬁ%/mhﬁpyllor oigNdigked [r@nscw%lﬁwqrmtmr of|omeemberedani no] 30
% ?'; Ingitgx ?1513?1&@& b’dﬂt@mﬁ‘%‘ 6&2“%%&;5@&&111& E'ellé&teél%hhw S%B-Maﬁd b ﬂ@i)a(dil i no 1
“met hyl ) - Epu H%F‘%gf?y[‘%foﬁ R B R @654)%@ Kthyiop @]" Zﬁsb-y benzo[
1, 4]hdi oxi gyalieyy; Ihaks(@y lA))alkﬂxYldl]ald(‘quMkﬂy (@1-4)1291(}6 (C-g)alkenyl; (Cl-
1731 dr oxof 2By fatiit LERI Rl Rl hBRI A CoL DB AR, o
net hoxy- [a)aqun:dpmbhr}ylt ¢F nayalkpilgarborydey; (QBz)aJ@mwbm%1 REtintrozrosz08
25  hydroxy(Cq_g)alkyl; mercapto(C1-4)alkyl; (C1-4)alkoxy; nitro; cyano; carboxy; amino or
aminocarbonyl optionally substituted as for corresponding substituents in R3; (Cy.
g)alkylsulphonyl; (Co.4)alkenylsulphonyl; or aminosulphonyl wherein the amino group is
optionally substituted by (C1.4)alkyl or (Cy-g)alkenyl; aryl, aryl(Cq_4)alkyl or aryl(Cy.
4)alkoxy; and
30 optionally N substituted by trifluoromethyl; (C1-4)alkyl optionally substituted by
hydroxy, (C1.g)alkoxy, (C1.¢)alkylthio, halo or trifluoromethyl; (Cy.4)alkenyl; aryl;
aryl(Cj.4)alkyl; (C1-4)alkoxycarbonyl; (C1-4)alkylcarbonyl; formyl; (Cj.
¢)alkylsulphonyl; or aminocarbonyl wherein the amino group is optionally substituted by
(C1-g)alkoxycarbonyl, (C1_g)alkylcarbonyl, (Co_4)alkenyloxycarbonyl, (Co.-
35  palkenylcarbonyl, (C1_4)alkyl or (Cy_g)alkenyl and optionally further substituted by (Cy.
4)alkyl or (Co_g)alkenyl;
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Trans- 4-[ (6- Am no- benzo[ 1, 3] di oxol-5-yl net hyl ) -anx!i no] - cycl ohexanec. a. r box
ylic acid (6- nethoxy-[ 1,5]naphthyridin-4-yl)-am de;

Tr ans- 4- [WBanpgitobs azol - 5- yl met hyl ) - am no] cycl ohexanecar bo®¢ITiEP02/05708

aci d( 6- et hoxy- [1, 5] napht hyri di ne-4-yl)am de; 5 Trans-4-[(4-Oxo-4 H
pyrido[1,2-a] pyrim din-2-ylmethyl)-am no]-cycl ohexanecarboxylic acid

L aya ox MsELT TPy MR m%ﬁ Sy RIE B cl i rert €0, G ks tlidgpen=e |
rlrezl]h?)r(l?/ag?ln H~€ER)8R)9 R fﬂramll:sﬁ[e 2z ecarSOéoﬁll oeRSRPpenzo |
( 6- met hox&F° ﬁ@le%hfn? éﬁ f‘é‘%&’fe aotﬁ%(ﬁas}l%éfl—@% gr oﬁb%rfﬁz(g%
1, 4] di oxi or-rGis Y avet AB 1i9 NH?C@@I}JH@M@ @mhRBMIaremcm@bdnd
6- ( 3-
1oL (350 3 ORI GRORT SORR S N pP CRORTCHANE, and VR are

cycl ohexalfmé@éaobéxyl i c acid (8-fluoro -6-nethoxy-quinolin-4-yl)-amde; 15
Trans- 4- [ (3@ 11t ROUnAYEF, @nd RS E IRA0Ir8 ndt Bdthloptionally substituted hydroxy or

1, 4] oxazi n-6-yl net hyl ) -ani'no] - cycl ohexanecar boxyli ¢ aci d
(6 met hoxd0i09; 5] napht hyri di n-4-yi ) - ani de; Trans-4-[ (][
1, 2, 3] Thi gdivwizetial 5, 4- b] pyri di n- 6-yl net hyl ) - am no] - cycl ohexanecar boxyl i c

act ¢ (i MELhoxyel 47l b b B o 1y Otk 1 oo

cycl ohex ag‘)elkattlmoxhhloctrdhmdor(lﬁh}’ieamd@@(qllé)ﬁllﬂhpiﬁtzl'a)alkehyh,-(43—1yI ) - ami de;

‘{r Z]ntS h?a[é)zngékg%w 1%37 g?maﬁgﬁémé%’ gﬁgfgﬂg%%%{gcaﬁb?%yla(c 5 &6 met hoxy- [

1, 5] nap ht@?ﬂﬁe@ﬁdﬁarbf’?ﬂ) PR AMing Qi ADMOFIBORY ppeowllywbstgut& @F kSKdr 0- 2H b
(e gzo E 1, &kr dred ﬁ:bxhﬁ@hdgyﬁ R3aq01)ng]a1ky1§m§ﬂdmp>(@5%qak&gwlpmngp iofl (Cy.
met hox a ridi
Tr anst®4- [% Smgl?ﬂ i?% R{Sllx‘gy%relﬁ t%i ‘HE}%‘P&T%W ﬁé’ﬁ?%{l@lyﬂu&tétﬂeﬂbé’(§llrﬁ3?]f]f§’ = ani no -
cycl ohexatsg b@ny]l ic acid (6-net hoxy) [ 1, 5] naphthyridin-4-yl)-am de;
R'S)-4-
(1, 4] % hi a[ ?‘ée @fq%ﬁgnéﬁ xl-{7 fmd gr?gr © ¥t o(‘)’?(f/l f?%edaC| d

( 6- nmet hoxy- [ 1 5] napht hyri di n- 4- yI) am de;
g (F:%{ g») g [ né?hkg )}%sﬁl gélﬁﬂhwﬂl P’?ﬂdﬁr%%@%ﬂ )(c?rg)mh (S L pimeskengcgar boxyl i c
(R 8)204 [(()Bl%ﬁ?ﬂi‘[aib@%j @r&&ﬁ‘ﬂ%@%%ﬁj d'n%‘]‘er?:‘i}éﬁ“‘oﬂé%ol SR s
(c%/r g;JXW 'gpt%h gﬁgstlgﬁéd‘wm é)aﬂid@gﬁbbwll @IlﬂSﬁwﬁﬁbeﬁ@I (Co-
i
PRUTRTY zg%rﬁ% B o on S pplcend agd
])_

1, 4]thi az
( 6- met hoxgpt{chaBY fatier kybstitited catider (B5.¢)alkenyl;

(RI'S)-4-[(7-Fl uoro-3-oxo- 3, 4-di hydro 2H-benzo[1 4] oxazi n- 6-yl et hyl ) - am no]

- cycl ohex-1 -ene car ngyll acid get hoxy 1, 5] napht hyri di n-4-yl ) -am de;
(R/ S)25  or where one of R , R R8 or R ontams a carboxy group and the other contains

4-[ (2- Oxog ﬁycﬁ'oﬁy bygrhﬁrd dro®y thiedl a3, t&géﬁéﬂfoﬁﬂl @&?«led'es?erbk ﬁﬂidbﬂiﬂkagérbﬂol cycloh
ex- 1-e necﬁere con amg !%1 gar%gx%oﬁg )e(a}{d A (’)rsé 1sale'f¥tﬂs¥y may ge cogdekse%moqefm a153

cyclic amide.

30 2. A compound according to claim 1 wherein 73 is CHor N, Z3 is CH or CF and z1,
72 and Z4 are each CH, or 7lis N, Z3 is CH or CF and Z2, 74 and Z5 are each CH

3. A compound according to any preceding claim wherein R is methoxy or fluoro
and R12 is H or when Z3 is CR12 it may be C-F.

35
4. A compound according to any preceding claim wherein R2 is hydrogen.
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et hyl - (3-XxQ 3, 4-di hydr o- 2H benzo [ 1,, 4] thiazin-6-yl nethyl)-am no] -
cycl ohex-woanegmpdoxyl i ¢ acid (6-met hoxy-[ 1, 5] napht hyri diPeT4PytH57e8n de;
1- Hydr oxy-t-4-[ (3-o0xo0- 3, 4-di hydr o- 2H benzo[

1, 4] t hi azi n- 6- yI met hyl ) -am no] -r- cycl ohexanecar boxylic acid

(6- met hoxx [ 1 rab@drﬂm whﬂ

1-Hydr oxyi lﬁaéQX 6151)11 é ﬁébﬁfrhla dglamé ,wzherem%{ is hydrogen or

1, 4] t hi athf]IBX P flﬂ’}?‘}méh? h(?f rPOSE‘SPé‘} ohexanecar boxylic acid

(6 rrethoxy [1, 5] napht hyri di n-4-yl ) -am de;

1- Hydr oxy.t - 4- (2 0X0- jziag?ﬁrﬂlé}?g? QFSF%ﬁ glﬁ’é'&é{frhﬁﬁ’(‘% 50 and gither A is

1, 4]t hi az?‘n
(6- met ﬁox@ﬂ[@ﬂ 5t GﬁzfmidyB isiCH 0r iy NebanteB is CO, and AB(CHy);, and NRZR4 are
1- Hydr oxysfs4- [ (2- oxo- 2, 3-di hydro-1 H pyrido[ 2, 3-b] [

1,4]thi a2| n- S7 yl met hyl') -am no] -r 10 cycl ohexanecarboxylic acid

(6- et hoxy-[1, 5] napht hyri di n-4-yl) -ai ni de;

1- Hyd t-4- 3,2~ —
1 Zi%/t L .02 3217 [A(&nmdma aéc&algg%o ényglbﬂélb’egiri]ﬁe% %Egngwmfé)q(hy F. 3:52 alg]%ffz, the group

( 6 met hox [Ii—é*{gep‘ﬁﬁ%r?- Biag a&(]r% )c ra%yc ic ring (A?%avmg 8-11 ring atoms

1- Hy d1@xy irkcheéting B40wterSatéme bﬂwﬁroh -a2 &aWdﬂed@[\BorM}:” fn which Y2 contains 2-3

1, 4] oxazi p. t?]:f\éta]m Qﬁ? %}%ﬂl&ﬂ §fan(? ?&Cargye vs%%ao arIQ%)c()Xclledcto%{:3 or the

( 6 met hoxy-
1- Hydr ox yh@tenmcyc(lmrm @)chag ripg @)N@nmmm@@ﬁmpmldnﬂl@ sebitjtufed benzo and

1, 4]t hi MaTet I I B
(o harbih ﬁa $6) hion AfBg aﬁ“‘m*‘%@‘mﬁz ML IR P Sor § bopded tp
8-tetrahy F‘illy’tall‘élfor% 290 Orhonded noj -r-

cycl ohexapecar Ambyﬁpcﬁma@bebrﬂlﬁg m@mlisoaﬂﬁ/clhﬂnsﬁ] t@adohh&)éfnl Idsgj‘i@'séte&ﬂe}l am de;

1- Hydr oxy 4- di hydr o- 2H pyri do[
1,4]thi azfrﬂmé"{}'fz Jh %ngy#%lo -r-cycl ohexanecar boxylic acid
( 6- met hox§-oxd;354- dﬂ;yldtdﬂﬂrhhnm[&%a-zanﬁ@é (4H-benzo[1,4] thiazin-3-one-6-yl)

1- Hydr oxy Ve | H pyrido[ 3,4-b] [
1, 4] oxazi %%#ﬁﬁr&gb‘%ﬁﬁ[@ 41?1%1? @?pcycl ohexanecar boxylic acid (6-nethyl-]|
1, 5] napht bgaZP 2}31@&@9&2

1 ) BeXys ox§ - ity 5%‘ﬁ@[qf$°’é“zﬁ"a§ﬂéi’am Dy ool it et
(o oy bl mr ki B Ao G A QREHE R

1- Hydr oxy2-toxd—2[1—d}l§*ﬁfwﬂHaayuxloE23i-b}thlahmd7-gl 2Hpyrido [3,2-b] |

1, 4] t hi azi I hexanecarboxyllc acid
(6- met ho o Q[I?h E‘{'ﬂh?om@@i AApid

1- Hydr oxy310%@=3 éﬂM@Eﬂ ﬂ%ﬁdﬁ bW’ﬁ;ﬁ‘Vham no[ 3,4-b] [

1, 4] t48 azj1p,3tthiadRizE 94_W-5ryicycl ohexanecar boxylic acid
(6 rrethoxE/ [1 5] naphtLyrl i n-4-yl)-am de;

1- Hydroxy t-4-[(3-0xo0-3, 4-di hydro-2H pyri do[ 3, 2- b]
1, 4] t hi a&i n- 6- Almmplou;ldi}eleatemﬁ@)mr 30 cycl ohexanecar boxylic acid

[6 2 et 'P%}%Agt(@ %o;g?lcgﬁ#&@%mgp 11%]' "]2' E})Fn' ?ﬁfecgﬂ)oxyhc acid (6-

d
4 t h| azmﬁﬂ@Xw[héﬂWhtha@%}’l)fam@%l ohexanecar boxylic acid

2 ﬁ hy@{fﬂs ﬁ(ﬁk gi(br?)gtﬂ%df’dzu-ﬂ—% py“ dégl[cg)'%)ggn]eczfrﬂoglfé acid (6-
] t hi azmﬁﬂ’@XWhé Wh}h}'ﬂé}ﬁ“ﬁﬁ) %Fohexanecar boxylic acid

et hoX¥rand-4S) nEpIPysid[2) |3rb]ﬁyﬂdlh'23ﬁﬂr¢ﬁly&)3ﬁnﬁﬁ]-c clohexanecarboxylic acid (6-
R 3R, 4R) - 818% E“rgj fi gmo% ) d| hydro- 2H pyrido[ 3, 2-b] |

]th| az 3 F’ohexanecar boxylic acid (6-nethoxy-]|

1 5] nap ht "ﬁl;ansdl-[t@»@)gd-} 4ahhyﬂfo 2H1benzo[1 »4]thiazin-6-ylmethyl)-amino]-cyclohexane

R 3R, ggé)gr L 0 [3,2-b] [

1,4]t a2| n- h?)% %&éfhgﬁ)ﬁ ﬁlaghtﬂ%q%exaﬂgcar egxyl ic acid

( 6- et hoxyrans-45i( o l@ﬁnﬁo[zl,ﬂsjdl)oxghﬁﬂ'gnethyl) amino]-cyclohexanecarboxylic acid

(6-methoxy—[1 5naphthyridin-4-yl)-amide;

—
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S, 4S) - 3- 1Tydr oxy-4-[ ( 3- oxo- 3, 4-di hydro- 2H pyrido[ 3, 2-b] |

1, 4] t hi azZwo-08/0y1oa%et hyl ) - am no] - cycl ohexanecar boxyl i ¢ aci @CT/EP02/05708

(6-net hoxy-[1, 5] napht hyridin-4-yl)-amde; (1 S, 3

S, 4S)-4-[(7-Chl oro- 3- oxo- 3, 4-di hydro-2H-pyrido[ 3, 2-b] [

1, 4] thi azi n-6-yl met hyl) - am.no] -_3- hydr oxy- cycl ohexanecar boxyl i c, acid

( 6- et hox@ralt‘si‘,%qfﬁ‘ﬂﬁ‘ﬁﬁ @?r]Fha%dd%24‘]-135riflmérhya)eamﬂ}f-‘éﬁwﬂhﬂaneﬁarboxy ¢ acid (6-

(1R 3R, 4R)ethodyt[A; S RbsHiRyridti®N 01 Bardidét hydr o- 2Hpyrido[ 3, 2-b] [ 1,4]thiazin-6
yl met hyl ).- am noj - 3- oxy-cyclohexanecar boxyli.c acid .

{6- et ho@%ﬁégé?n%ﬂﬁﬂéﬂéﬂ%ﬁﬁw@faz cifogeo] b sty amino]-

S, 4S) - 3- Hytbhaandedrfcbeylit uoidqé-3nahaxyd [ #5tiapydiyadRi-pl)rantide; 3, 2-b] [

1, 4] thi azin-6; -yl yi Y am npl- I ca ny jrd

oS R QIR A PASAAES B i

(1R, 3R, 4Ryclshéfpieahoxylif @aidf(puastbog-Oxangpthtidigdrd)-2edsyri do[ 3, 2-b] [ 1, 4] th

Sehiney : { _ iy Ui ] e
l( 2_2 lmf;t hox)’ﬂ')/r_gif‘sti%ﬂ_é(r)ﬁlgﬁﬁfoﬁﬁl)xg-ﬁg gi!ﬂ?&l&%nﬁ@ %_"eﬁ’ﬂifl’,ﬂ&(saégf 6Lylmethyl)-amino]

t - - de; e~y .

S, 49) - 3- Hy@ﬂpb@gﬂmca{eb%ygi;z :acilzl,rzéﬂﬂiﬁﬁhwﬁqn%lpgﬁgé%(&n{‘@,ﬂ)raﬂde;

1,4 FrBns(4. “béin h Ra@hmk'@@@dﬂ boxylic aci
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met hyl ) - Taansd] 23Dilgliecbaenit,btgtin-®-doethyl)Bammbhoysleliexanecarboxylic acid
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1, 4] t hi aZiransrd-y(Beszeliid S]thadiael-Scylmetidkanmodncpdelexancaaehaxylic acid (6-
(6- met ho%%éthéxf%ﬁlﬁ%-hyﬁlahmeél-yl ) - ani de alnd (r ]

APTHE A SRSl ot G R S ST AE N E R LR
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1R 3R, 4R).- 3: ) 6110K0 B 172k byl thia-i 215 triazas t hal
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1S, 3S, 49 mas-Iy Areaoids U= pHiB 64 ety D nidbt-oyeldtdeidcarbbkilic 4dit 6-azi n- 6-y
met hyl ) - am nol - cloﬂex nec boxa/l_lc acid
6,8-d|f|1136tg18’961 ’%FPW-&?@P)- ﬁaaﬁ‘é %nd
1R, 3R, 4Rjrafe-# (8- Hygroty{l¢ Gecok 8-dhytirdiisngdimoliat3-plyneitid]-@nibol [ 1, 4] t hi azi n- 6-
ety |>edgfrz;ﬁgg)gg;ﬁﬁg%§lﬁgl}_%y F63h0REN | £ tnyridin-4-y1)-amide;
R 3R 4Rjrags-i(%dBihyirp-( BAlkkexisol2. blpysdin-opipgthydepandd: b] |
4] oxazi BeRn¥kREABbIYIRAcRIeNAkhof YOI ShephnseREbex ) ikidaci d

6- met hoxy- [ 1, 5] naphi Ryr i di n=4-yl ).- am de;.. .
R 3R AR Sy b PSP ElraipeF sty i, 2- by |
: é4] t thlh aﬂyﬁb%exéﬂeﬁﬁbb%ﬂi):_—a@_fﬂ (@Z&het%w@@hgkﬁpm?ignx@tyh)?gﬁdgd a o
-met hoxy-[1, ri.din:4-yl).- er..  4AR) -3 - r oxy- 4-
(2- oxo- 2?% S‘é‘ﬁ@g&gﬁﬁ%ﬂﬁgﬁﬁl%ﬁf@’%B’iﬂyﬂﬁmﬁﬂ}r{lﬁpﬁaﬁn 1 et hyl )}/ ani noj
- cy cl3ohexgnkhax dreatboxylrcicil (6emathbk gy(i ;Y ndphBymaphé hyardide; 4- yl ) - am de; 35
1S, 3S, 4S).- 3- = [ (75 P -3, A= 0] ItB- AN v ni azi n-
S ﬁfrggé-%%ﬁﬁgéé’%a%ﬁh%’éﬂgeﬁéoq%ﬁ@yﬂkﬁﬁ%fﬁéﬁlﬁ%%ilﬂﬁuml’mﬁ*ﬁ o
1, 5] napht$hiir-betizal 144 fhijziandrene; - 155
Trans-2- {4-[(2,3-Dihydro-benzo[ 1,4]dioxin-6-ylmethyl)-amino]-cyclohexyl}-1-(6-
methoxy-quinolin-4-yl)-ethanol;
35  Trans-4-[(6-Nitro-benzo[1,3]dioxol-5-ylmethyl)-amino]-cyclohexanecarboxylic acid (6-

(
1
(
|

(
(
y
(6
(1
1

(6
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1

methoxy-[1,5naphthyridin-4-yl)-amide;
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am no] - cywbebegapecar boxyl i ¢ acid (6-nmet hoxy-[ 1, 5] napht hy PCaiEPe2ie3zhg - am de;
1- Hydroxy-t-4-[ (3-0x0-3, 4-di hydro-2H pyrido[ 3, 2-b] [

1, 4]t hi azi n-6-yl net hyl )-am no-r- cycl ohexanecar boxylic acid
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Y may be %%%meﬂ’&%yig IspbitPsheD-amides” o 03/ 087098 PCT/ EPO2/ 05708 (1)
one of X paads-¥-(BOLIR R iaydto B bedzogl,4]thiadhe- 662 knylamino)-
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cyclohexanecarboxylic acid (6-methoxy)-{1,5]naphthyridin-4-yl)-amide;
(R/S)-4-[(3-Ox0-3,4-dihydro-2H-benzo[ 1,4]thiazin-6-ylmethyl)-amino]-cyclohex-1-ene
carboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;
(R/S)-4-[(Benzo[1,2,5]thiadiazol-5-ylmethyl)-amino]-cyclohexene carboxylic acid (6~

30  methoxy-[1,5]naphthyridin-4-yl)-amide;
(R/S)-4-[(Benzo[1,2,3]thiadiazol-5-ylmethyl)-amino]-cyclohex-1-ene carboxylic acid (6-
methoxy-[1,5]naphthyridin-4yl)amide;
(R/S)-4-[(2-Ox0-2,3-dihydro-1H-pyrido[2,3-b][1,4]thiazin-7-ylmethyl)-amino]-cyclohex-
1-ene carboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;

35  (R/S)-4-[(7-Fluoro-3-0x0-3,4-dihydro-2H-benzo[ 1 ,4]oxazin-6-ylmethyl)-amino]-
cyclohex-1-ene carboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;

(R/S)- 4-[(2-Ox0-2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazin-7-ylmethyl)-amino]-cyclohex-
1-enecarboxylic acid (6-methoxy-[1,5naphthyridin-4-yl)-amide;
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(it) Xis CHR6R7 and Y is C(=OR9; (iii) Xis CR7=PRz3 and Y is C(=0 R9;
(iv) Xis C(=OR7 and Y is CRO=PRz3; 5 (v) one of Y and Xis COVNand the
ot her i s WHR}08709NCO or NR11'COW (vi) X is NHR11' and YPCI/ER0ZGY/R8 or X
is C(=OR6 and Y is NHR11'; (vii) X is NHR11" and Y is CRBROW (viii) X is

Wor OHand Y is CH2ZOH, (ix) Xis NHR11' and Y is SO2W 10 (x) one of X and

{ G2) SO SR B R -6 PR erid-GhStoat el | GUDIRAIP- G OB go-orine,
(xii) X igydNHexanencéaibex@it avid ($-Riet{okyi[il )5 1ephthyGRERI-SORMAIdE; CON CR6=CH2 or
s, T%Q&a?iﬁde;éivd%%% 53 St 2 Bt G it group: in |
which Wi W@oﬂeaaﬂacagaogyhmamd é6-g1e_thtgadydl M&wﬂdm—@ry@whmey, 20
& art ob ORI S RaiRlarb B gt o Al AR PUfndih MRy T
fornmul a (t})CloltﬁKa@C@ﬁpgth:m@éﬁ-meﬂl@theﬂmpbthyaldm-wﬂ)rm@el s: pRs Rs RO
oo ol S et A RS
21, 72 , tysiohexgeparbpxyic #gid { 6-!@“"9?%1 lﬁ@zl’hﬂlé/ﬁéﬁNﬂd’i}ar{l@eA 71, 72, 73, 4,
25 R1, R&H YBoxy-F4- [@n@cdxrz‘eﬂsldmycﬁ@mmppmgm B[ 1, 9]tighsiar7- ﬂr&thymbﬁmqrwertl ng
RO T NG I e v AT e N G VR LT
5 RR'R3 REydZoty-f4-4F-m8nid-31-0x0-39-dihyda6ZH-pwid 63, DB B]] 0 43thRCik-&RMDLM51)0 8
wher ein t he. Vari 3Rl GexeCuBSx RSt ReflefBky-{ 05 MUbRn{idinl 2yfAliae, -
1-Hydroxy-#-4-[(3-oxo0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4Joxazin-6-ylmethyl)-amino]-»-
cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;

15  1-Hydroxy-t-4-[(7-chloro-3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]thiazin-6-ylmethyl)-
amino]-r-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;
1-Hydroxy-t-4-[(7-0x0-5,6,7,8-tetrahydro-[ 1,8 Jnaphthyridine-2-ylmethyl)-amino]-1-
cyclohexanecarboxylic acid (6-methoxy-[1,5naphthyridine-4-yl)-amide;
1-Hydroxy-t-4-[(7-fluoro-3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]thiazin-6-ylmethyl)-

20  amino]-r-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;
1-Hydroxy-z-4-[(2-0x0-2,3-dihydro-1 H-pyrido[3,4-b][ 1,4]oxazin-7-ylmethyl)-amino}-7-
cyclohexanecarboxylic acid (6-methyl-[1,5naphthyridin-4-yl)-amide;
1-Hydroxy-t-4-[(7-methyl-3-oxo0-3,4-dihydro-2H-pyrido[ 3,2-b][ 1,4]thiazin-6-ylmethyl)-
amino]-r-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;

25  1-Hydroxy-z-4-[(7-ethyl-3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazin-6-ylmethyl)-
amino]-r-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;
1-Hydroxy-#-4-[(6-0x0-6,7-dihydro-5 H-pyridazino[ 3,4-b][ 1,4]thiazin-3-ylmethyl)-
amino]-r-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;
1-Hydroxy-z-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4 Jthiazin-6-ylmethyl)-amino-r-

30  cyclohexanecarboxylic acid [6-(2-methoxy-ethoxy)-[1,5]naphthyridin-4-yl]-amide; 1-
Hydroxy-t-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazin-6-ylmethyl)-amino]-r-
cyclohexanecarboxylic acid (2,3-dihydro-[1,4]dioxino{2,3-f]quinolin-10-yl)-amide;
(18,3S,48)-3-Hydroxy-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]thiazin-6-ylmethyl)-
amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide and

35  (1R,3R,4R)-3-Hydroxy-4-[(3-ox0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]thiazin-6-ylmethyl)-
amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5naphthyridin-4-yl)-amide;
(1R,3R,4R)-3-Hydroxy-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]thiazin-6-ylmethyl)-
amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;
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(18,38,4S)-3-Hydroxy-4-[(3-0x0-3.4-dihydro-2 H-pyrido[ 3,2-b][ 1 ,4]thiazin-6-ylmethyl)-
amino]-cyclohexanecarboxylic acid (6-methoxy-{1,5]naphthyridin-4-yl)-amide;
(18,35,4S)-4-[(7-Chloro-3-0x0-3 ,4-dihydro-2H—pyrido[3 ,2-b][1,4]thiazin-6-ylmethyl)-
amino]-3-hydroxy-cyclohexanecarboxylic acid (6-methoxy-[1,5naphthyridin-4-yl)-amide
and (1R,3R,4R)-4-[(7-chloro-3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4 ]thiazin-6-
ylmethyl)-amino]-3-hydroxy-cyclohexanecarboxylic acid (6-methoxy-[1,5naphthyridin-
4-yl)-amide;

(18,3S,4S)-3-Hydroxy-4-[ (7-fluoro-3-0x0-3,4-dihydro-2 H-pyrido[3,2-b][ 1,4 ]thiazin-6-
ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide
and (1R,3R,4R)-3-Hydroxy-4-[(7-fluoro-3-0x0-3,4-dihydro-2 H-pyrido[3,2-b][ 1,4 ]thiazin-
6-ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5naphthyridin-4-yl)-
amide;

(18,3S,45)-3-Hydroxy-4-[(2-0x0-2,3-dihydro- 1 H-pyrido[3,4-b][1,4]oxazin-7-ylmethyl)-
amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide and
(1R,3R,4R)-3-Hydroxy-4-[(2-ox0-2,3-dihydro-1 H-pyrido[3,4-b][ 1,4]oxazin-7-ylmethyl)-
amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-y1)-amide;
(18,38,48)-3-Hydroxy-4-[(2-0x0-2,3-dihydro-1 H-pyrido[3,4-b][ 1 ,4]thiazin-7-ylmethyl)-
amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide and
(1R,3R,4R)-3-Hydroxy-4-[(2-0x0-2,3-dihydro-1H-pyrido[ 3,4-b][ 1,4]thiazin-7-ylmethyl)-
amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;
(18,38,4S)-3-Hydroxy-4-[(6-0x0-6,7-dihydro-5H-8-thia-1,2,5-triaza-naphthalen-3-
ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide
and (1R,3R,4R)-3-hydroxy-4-[6-0x0-6,7-dihydro-5H-8-thia-1,2,5-triaza-naphthalen-3-
ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5 naphthyridin-4-yl)-amide;
(18,38,4S)-3-Hydroxy-4-[(3-0x0-3,4-dihydro-2H-pyrido| 3,2-b][ 1,4]thiazin-6-ylmethyl)-
amino]-cyclohexanecarboxylic acid (6,8-difluoro-quinolin-4-yl)-amide

and (1R,3R,4R)-3-Hydroxy-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]thiazin-6-
ylmethyl)-amino]-cyclohexanecarboxylic acid (6,8-difluoroquinolin-4-yl)-amide;
(1R,3R,4R)-3-Hydroxy-4-[ (3-0x0-3 ,4-dihydro-2H-pyrido[ 3,2-b][ 1,4]oxazin-6-ylmethyl)-
amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;
(1R,3R,4R)-3-Hydroxy-4-[(7-methyl-3,4-dihydro-2 H-pyrido[3,2-b][ 1,4]thiazin-6-
ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;
(1R,3R,4R)-3-Hydroxy-4-[ (2-0x0-2,3-dihydro- 1 H-pyrido[ 3,4-b][ 1,4]thiazin-7-ylmethyl)-
amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5]naphthyridin-4-yl)-amide;
(18,38,4S)-3-Hydroxy-4-[(7-methyl-3,4-dihydro-2H-pyrido[3,2-b]( 1 ,4]thiazin-6-
ylmethyl)-amino]-cyclohexanecarboxylic acid (6-methoxy-{1,5naphthyridin-4-yl)-amide;
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(18,38,45)-3-Hydroxy-4-[ (2-0x0-2,3-dihydro-1 H-pyrido[ 3 .4-b][ 1 4]thiazin-7-ylmethyl)-
amino]-cyclohexanecarboxylic acid (6-methoxy-[1,5Jnaphthyridin-4-yl)-amide;
1-Hydroxy-t-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]thiazin-6-ylmethyl)-amino-r-
cyclohexanecarboxylic acid (8-fluoro-6-methoxy-quinolin-4-yl)-amide;
1-Hydroxy-t-4-[ (3-0x0-3,4-dihydro-2 H-pyrido[3,2-b][ 1,4 ]thiazin-6-ylmethyl)-amino-r-
cyclohexanecarboxylic acid (6-methoxy-quinolin-4-yl)-amide;
1-Hydroxy-t-4-[(3-0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]thiazin-6-ylmethyl)-amino-r-
cyclohexanecarboxylic acid (6,8-difluoro-quinolin-4-yl)-amide;
6-({4-hydroxy-4-[2-(6-methoxy-[1,5]naphthyridin-4-yl)-ethyl]-cyclohexylamino} -
methyl)-4H-pyrido[3,2-b][1,4]oxazin-3-one; or a pharmaceutically acceptable derivative
thereof.

10. A method of treatment of bacterial infections in mammals, particularly in man,
which method comprises the administration to a mammal in need of such treatment an
effective amount of a compound according to claim 1.

11. 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.

12. A pharmaceutical composition comprising a compound according to claim 1, and

a pharmaceutically acceptable carrier.

13. A process for preparing a compound according to claim 1, which process
comprises reacting a compound of formula (IV) with a compound of formula (V):

av) V)
wherein n is as defined in formula (); yAN 72 73", Z4', Z5', R1'and R3' are 71,72 73,
74,75 Rl and R3 as defined in formula (D) or groups convertible thereto; RV and RW are
as defined in formula (I);
Q! is NR2'R#' or a group convertible thereto wherein R2' and R4’ are R2 and R4 as
defined in formula (T) or groups convertible thereto and Q2 is H or R3' or Q! and Q2
together form an optionally protected oxo group;
and X and Y may be the following combinations:
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(i)  oneof Xand Y is CO2RY and the other is CHpCOoRX;

(i) Xis CHROR7 and Y is C(=O)RY;

(iii) X is CR7=PRZ3 and Y is C(=O)R?,

(iv) Xis C(=O)R7 and Y is CR9=PRZ3;

(v)  oneof Y and X is COW and the other is NHR11', NCO or NR11'COW;
(vi) XisNHR!1'and Y is C(=O)R8 or X is C(=O)R0 and Y is NHR11%

(vii) Xis NHR!1' and Y is CRSROW;

(viii) Xis W or OH and Y is CH>OH;

(ix) XisNHRI!' and Y is SOoW;

(x)  oneof X and Y is (CH2),-W and the other is (CHp)NHR!1', (CH2)qOH,
(CH)oSH or (CH2)SCORX where p+q=1;

(xi) oneofXandY is OH and the other is -CH=Np»;

(xii) X is NCO and Y is OH or NHp;

(xiii) X is CROR7SO,W, A'COW, CR6=CH, or oxirane and Y is NHRZ',

(xiv) Xis Wand Y is CONHp;

(xv) Xis WandY is -C=CH followed by hydrogenation of the intermediate —C=C-

group,

in which W is a leaving group, e.g. halo, methanesulphonyloxy,
trifluoromethanesulphonyloxy or imidazolyl; RX and RY are (C1._g)alkyl; RZ is aryl or
(C1-g)alkyl; A' and NRI1" are A and NR11 as defined in formula (I), or groups

convertible thereto; and oxirane is:

wherein RO, R8 and R9 are as defined in formula (I);

and thereafter optionally or as necessary converting Q! and Q2 to NRZ'R4', converting A,
7zl 72" 73" 74 75' R1' R2' R3' R4 and NR11'to A, 71,72, 73, 74, 75, R1, R2, R3,
R4 and NR11'; converting A-B to other A-B, interconverting RV, RW, Rl R2 R3 and/or
R4, and/or forming a pharmaceutically acceptable derivative thereof.

14. A compound of formula (VI):

1 1
R\(/Z | N2 R R®
|
2
Z%Zs

(VD
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wherein the variables are as described for formnla (T) in claim 1.

15. A compound of formula (VII):

y \IAE«:H 7’NH

wherein the variables are as described for formula (I) in claim 1.
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