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WO 2004/ 007505 PCT/ EP2003/ 007603 -1- Cephal osporins
The present invention relates to cephal osporins. 5 1In
won@4massett the present invention provides a cPOpPEPRA3/007603

of formula N'R I NNS HZN-~ X NANV(CHZ)n SSWO N

NEINOIl I T -CH2-NR5R6 | A -@O0ORZ R3 R4 or of fornula

Nl-TIRLH NNSHN--~1 Y-Re SSWO N/ / N~ /\

/I(CHZ)~ NNIB Ol A (CH2)mMR5R6 COOR2 R3 wherein

i.s.CHor N, R is hydroxy, (Cl-6)alkoxy,

ceph%gqsgyfb?‘-%) al koxy, hydroxycarbonyl (C, - 6) al koxy or

(C1-6) al koxycar bonyl (C, -6) al koxy, R2 is hydrogen or an

t er. noi et ' Cl-6) al kyl,
The p?%f%} qu@tf@%euafé%(@%%%ggﬁyf’ 1?3aR4yi s hydrogen or

(C .e)alkyl, Ais cyclohexyl or phenyl, R5 and R6
i nde dently. of each other are hydraqgen: (Cl.6)alkyl;
In on? asp ﬂ'lek%'ﬁ I 'nvf@?fl%?\ﬂ??ﬁ %g?r%%d;o?gormma(
(C1%) al kylL.®ar bonyl ; (Ce-t8)aryl oxy(C,.4)al kyl carbonyl ;
bonyl - (C618) aryl car bonyl ;
. g) abkyl carbonyl, wherein heterocyclyl
ing |20 nenbgls and 1 to 4

g N 0 N\L /iof‘rl‘/&HZ)n
(C1-6) al kyl sufonyl D (CH)—NRR, A
COOR2 Rg R4 2/m S

or of formula

R
N/ 1
| H
N N S
HzN\</ I Y'Rg
g—W 0 N AL 2N )\\ _ACH,);
I (CH,)—NRR,
COOR, R,
wherein
W isCHorN,

R, is hydro;<y, (C.6)alkoxy, halo(C,.)alkoxy, hydroxycarbonyl(C,.¢)alkoxy or

(Cy.¢)alkoxycarbonyl(C,.¢)alkoxy,
R is hydrogen or an ester moiety,
Rs is hydrogen, (Cy.)alkyl, (C..¢)alkenyl or (Css)cycloalkyl,
R4 is hydrogen or (C,g)alkyl,

O

is cyclohexyl or phenyl,
Rs and Rg independently of each other are hydrogen; (C,¢)alkyl; (C..s)alkenyl;
(Ce.ss)arylcarbonyl; (Cy)alkylcarbonyl; (Ce.1s)aryloxy(Ci4)alkylcarbonyl; (C,.¢)alkylcarbonyl-
(Ce.18)arylcarbonyl; heterocyclyl(C,.g)alkylcarbonyl, wherein heterocyclyl comprises 5 or 6 ring
members and 1 to 4 heteroatoms selected from N, O or S; (C,.)alkylsulfonyl or
(Ce.18)arylsulfonyl,
X is NH, O, S or N-Rs, wherein Rg is (C1.¢)alkyl or (Css)cycloalkyl,
Y isOorS, and



10

15

20

25

(Ce_18)arylsulfonyl, Xis NH, O, S or NNR3, wherein R8
is (Cl1%)al kyl or (C3%)cycloalkyl, Y isOorS,and WO
wQo@4/006§505 PCT/ EP2003/ 007603 -2 n and m PCT/EP2003/007603
i ndependently of each other are 0 or 1. In a conpound
of formula 1A or IB preferailgy W R1,R3, R4, n,mand 5
are as defined above, R2 is hydrogen, R5 and R6
i ndependently of each other are hydrogen; (CL.8)alkyl;
r rbonyl, wherein aryl is
nanc{ﬁﬁporﬁnFSHy%gtalﬁ:ﬁtthéﬁg%d’ @ 4) al kyI car bonyl oxy;
(C5 8) ar yI oxy(Cl. 4) al kyI car bonyl
) wher ei n het er ocycl yl
Ina%ﬁﬁ&hﬂ&%ﬁft&é@ﬁgﬁ%&yw&é‘{aﬂ bers and 1 to 4
W, th%aeRaat.mnttel ect ed from N, 0 or S
(Ce_18)aryisul fonyl, wherein aryl is optionally
hituted by amino or (C, 4)al kyl carbonylam no; X is
), S or NR8, wherein R8 i's (Cl-6)al kyl or a group
ormula NRORla =N -0 11 wherein RO and R10 have
the nedRiasfedredkaby®d R6 as defined above, and 15 Y
RzlshﬁdrSgelﬁn a corrpound of for mul a IA or I B preferabl y n=0
or n=1 an or an
Rs a@dﬁveﬁwr’sﬁnﬂy&f@epa Oith ar@ hvsr@aeh(%fe)@a% (@eef)@lh@wl
(ca.m?érh&aﬂbbwle\nﬁeremms apti@hsuiﬁgubeﬁkuteatﬂﬁbl,j)amwbarben oxy;

[ nd epen entI of each other substitutent define

(C&1smmp1é§&5@e@rb9m fpﬁ*%f@@fﬂyl(ﬁw)éﬂfvlparrbowowh%re@ meterocyclyl
com;ﬁ@@?glé?@ rﬁ')E; rhéthbBats %néj /l\té’ﬁ He%r&‘ﬁl@ﬁm@'s@lecféﬁ'f%nqtj OorM; 25

rOX nmet hox uor onet h oxXy
(CW@W'G\"&% d\thEﬁ'ﬂ/P'y '§|°ﬁ€mayy puRstified by alRU_‘0| of (Rygalkyeatbonylamino;

< . r ethyl;
X KB O oY R erel 3oy o GrouB Rl Rl oyl ky!

e g. nmethyl, WO 2004/ 007, BFEP2003/ 007603 -3 is
cycl ohexyl, e.g. ard™ )R; NR5B6 group is in
the ortho, neta or para sition, R5 and Re

wﬁé?giﬁ Wﬁ%ﬁrﬁ Ka\fg th& mnﬂltgtb? 'Rs3h8 R, as defined above, and
Yis S.

In a compound of formula IA or IB preferably n=0 and m= 0, or n=1 and m=1, or n=1 and
m=0.

In a compound of formula IA or IB each single defined substitutent may be a preferred
substituent, e.g. independently of each other substitutent defined.

In another aspect the present invention provides a compound of formula IA or IB wherein
W isCHorN,

R, is hydroxy, methoxy, fluoromethoxy or (hydroxycarbonyl)(dimethyl)methoxy,

R, is hydrogen,

R; is hydrogen; (Ci.4)alkyl, e.g. methyl or ethyl; allyl or cyclopropyl,

R, is hydrogen or (C,4)alkyl, e.g. methyl,
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- hydrogen; 5 - (C,.3)alkyl, e.g. nethyl, ethyl,
i so-propyl or n-propyl; - allyl; -
WO 3044y Bhky| car bonyl, e.g. methyl carbonyl; - PCT/EP2003/007603
phenyl car bonyl, wherein phenyl is optionally
substituted by (C, -4)al kyl caBbonyl oxy, e.g.
nmet hyl car bonyl oxy; 10 - phenyoxynet hyl car bonyl ; -
phenyl sul fonyl, wherein phenyl is substituted by am no
or(C, -4) al kyl carbonyl am no, e.g. nethylcarbonyl am no;
het er ocyclyl conmprising 5 ring nenbers and 1
oatom selected fromN, O or S, e.g. wherein
hetefqcyclyl is aromatic heter clyl, e.q.
i o RyHOnesyt & 5 8nd e BenaVa 6 @loupF i e aripepeta or para
e. g. tgushenyl methyl carbonyl; X is NH, NCH3,
(CH3)2,. 0, S or (C3..8)cycloal kyl substituted by
&aﬁh@ge&f@ﬁ"@édﬁﬁepﬁ%ﬂ substituted by anmino, e.g.
- hydrégenhe para position, nis 0O, mis 0O, Y is S and ﬁo
8.1s (Cl4)al kyl , e.g. nmethyl. In another aspect the
'(C1§F&éﬁt9° t‘%%ﬂ 'ﬁ?'g(ﬂpéﬂe%’ ’%‘llprEBWbound of fornula IA
-allywherein Wis Nor CH R is hydroxy or fluoronethoxy,
éS 32 R4, R5 and R8 are hydrogen, R3 is (C, .4)alkyl,
- (Crelafkyicaghony) e.g; methyloagadyly| | e.g. and the - (CH2) m NRGRS
- pheiesibohy, WherklhepHERYBs BptidPallPsubatiutd Ik§ichiBo 9.
P nlysl nd?ﬁ sl. h@% V\g) 20%4/0 7505 P(%T%Pcd%’??}kglomogylo%yheg
meﬁhﬁlcﬁ&@f‘ﬂ@’ﬁy;aspect the present invention provides a
- phe® ilicdrbdra;mul a | A wherein Wis N, R is
fluoronet hoxy, R2, R4, R5 and Re are hydrogfen, 5 R3
- phelngls%il@nzys, whetgin phenyl ispppsliyted by apyggn(Ci-galkyicasbepylamino, e.g.
meth{/SEbAYIARRZEogr oUp is in the meta position, X is NH,
- heterocyclyl comprising 5 ring members and 1 heteroatom selected from N, O or S, e.g.

wherein heterocyclyl is aromatic heterocyclyl, e.g. thiophenyl, such as
thiophenyl(C,.4)alkylcarbonyl, e.g. thiophenylmethylcarbonyl;

X'is NH, NCH3, NCH(CHz3),, O, S or (Css)cycloalkyl substituted by amino, such as cyclohexyl

substituted by amino, e.g. in the para position,
nis0, mis 0,

Y is S and

Rg is (Cy4)alkyl, e.g. methyl.

In another aspect the present invention provides a compound of formula IA wherein
W is N or CH,

R, is hydroxy or fluoromethoxy,

Rz, R4, Rs and Rg are hydrogen,

R3 is (Ci4)alkyl, e.g. methyl,

O

X is NH,
nis1and mis 1.

is cyclohexyl, e.g. and the -(CH.)-NRsRs group is in the meta or para position,
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nis 1land mis 0. 10 In another aspect the present
i nvention provides a conpound of I A wherein Wis CH
WwWo@roM00RI5 i s hydroxy or fluoronethoxy, R2, RAPCREPZNS007603
Re are hydrogen, R3 is (C -4)alkyl, e.g. nethyl, 15
is phenyl, e.g. and the -(CH)nNR5Re group is in the
meta or para position, Xis NH nis 1 and mis 1. In
anot her aspect the present invention provides a
In an6hePaspEdt He 6r@§éﬁi'|irﬁrehtfbn‘c'}ﬂ8\%€é§"a c&Apdridsof fornfdia iASwherein
f 1 uor onet hoxy, rogen or an ester noiety, R3
WisNs (c . 4)al kyl, e.g. methyl R4, R5 and R8 are
R1,shu&5ﬁg§{@, 25 is cyclohexyl, e.g. and the -(CH2) "\R5R6
group is |n the para position, X is NH nis O and m
Rz, Wstﬁn%mdwﬂwaos PCT/ EP2003/ 007603 -5 In anot her
Rsis fé:"gy,t@% REMSENt 1 nvention provides a conpound of
ormul a FNNHN/ SNH,,.NH2 SANO 7N/ /
~Q, COOH CHS H e.g. in the formof a hydrochloride.
ester noiety as used herein includes alkyl; e.qg.
pstituted al kyl or substituted alkyl, e.g. by

aryl , isphenyse.heartd/the -@CHoD«MBsRyZgroup isUl thearmeta position,
X i4- t hoxybenzyl, al koxy, such as nethoxynethyl;
3 y| oxycar bonyl oxy; al kyl; al koxy, such as gl ycyl oxy,

nis 1pdraiwmligdycyl oxy, e.g. gl ycyl oxynet hyl,
phenyl gl ycyl oxynet hyl ; heterocyclyl e.g.
5- net hyl - 2- oxo- 1, 3-di oxol en-4-yl; indanyl,
In anpihiehaspedy the prédent rvantiohrbvides @ osmpaingrof M wbeielrs Whi ch

. mw th the COO'-group a 10 physiol ogically
W'SR%QJWysabI e and acceptable ester, e.g. such as known

Ry |sh9drb2yb|yﬂ1mad>msmbkﬁ ester groups in the field of
hal osporin conpound of forrmula | may thus be in

R2, Rl‘ angd- are hyéroge
Rais (Ci4)alkyl, e.g. methyil,

O

Xis NH,
nis1and mis 1.

is phenyl, e.g. and the -(CH,),-NRsRs group is in the meta or para position,

In another aspect the present invention provides a compound of formula IA wherein
Wis N,

R, is fluoromethoxy,

R: is hydrogen or an ester moiety,

Rsis (Ci4)alkyl, e.g. methyl,

R4, Rs and Rg are hydrogen,

O

X is NH,
nisO0and mis 0.

is cyclohexyl, e.g. and the -(CH,)--NRsRg group is in the para position,
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of an physiol ogi cal |l y-hydrol ysabl e and -acceptabl e
ester. By physiol ogically-hydrol ysabl e and
WO awaeptsebl e esters as used herein i s meant anPEFERI003/M07603
which the COO'-group is esterified and which is
hydr ol ysabl e under physi ol oggcal conditions to yield
an acid which is itself 15 physiologically tolerable
at dosages to be admi nistered. The termis thus to be
i nj - . An

msrRE 5480 e G PSS oIBS BRI
easi |y hydrol ysgid@H,finder physi ol ogi cal conditi ons.
Such esters may) be adm ni stered preferably orally.

Par ent er aly ation rmpy be indicated if _fhe nH
est @LNpey/ S achy coypound or NH f Ohy'si §
occurs iNt . 20 I'f nol ot r}\?rvvi 4 def

herein, a8yl inclQUdes/C ®

group(s) may be un&lubstituted or on@ or frorefold

substituted, e.g. by groupsC@@Hconve@itl ondl in

cephal osporin chem stry. Conpounds provided by the
e.g. ipthestorm of awetochlaride.e herei nafter designated as

"conpound(s) 25 of (according to) the present

i nvention". A conpound of the present invention

An estacmaighsasauseddiprin ingludes alkyl; £@r Hpsubstitutadralkyl eesyhstitted alkyl,
A It V, |

o5 by bprhaietpholbgnil At ob 4k oAl Bl gyl

methprymethg Dakylooyeatenyloxy; plkyiaalsexk suctsgreglycyiawy, phenylghicyloxy, e.g.

oA BN P S RO BOU ) 5 REBREE LN S
indanyh ahthaddyt 3lkayraroemdeytand|estes maigdies avhighdagh with the COO™-group a
) I el
oy BRI s aHRPRBERAN, Pl KB 1 bl
ester![gjqatlgp;gi_ggje t_”,xel@ af ¢ephrlospingpd gampopnd @f_efomtda é may thus be in the form
of oS85 LGP P sttt ion S A A oate an
-accepiahie eglersAsnised heraimls rmeant ainiester indehitl the @REMWgraup is esterified
ond R s B3P L Bl plcoeo BN A S g
physigfogicalitofrsatiel abdosagesrtd ke admintsteredh Tdei term is. thus o/l wgtenstood
os TR A Sy LR o S5 BARPBL BBy S lS e
easily hxefrély@aﬂlg/unde] ohysitibgicalconditiehs. Antineststs may beatimiistéred
e ol 6] QAR aR5RLEE LB M R0 an e
compoaued or, rifghydfolysis oagdues ih3heé bload.conpound of fornmula | A or

1 not G dFeSRAAEPboro s ot AREEEE LGy 59, 1! ohDy oA lngafimay ve
unsubgituted onsnelerf marefbld bahstifuted, tetp. by lgeoupsasptoneentiohal in

e ferably R5 and R6 are (C,.4)al kyl; and R7
ceph?lég;{@_cﬁ\ygf?{z I, e.g. nethyl, nore preferably R5, RS
and R7 are nmethyl; with a negatively charged
r count eri ons "
Comftids B o e preEhiRDEgh oR P HBGH de8ReRimespomeounate)
of (agtortiing torfheprdsertt irvientign” oA eompoundasfithepresenttimaention incluties a

comp%uﬁ@lir{ ariﬂSln\’,dee.‘a. iR fre8 @r% rii'l‘jthgffor'ﬁbgf & éaﬁf lennthe form of a solvate and in

the form of a salt and a solvate.
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invention in the formof - a salt with an acid, - a

salt wwth an an amne, - a netal salt, 25 - a salt
wowar/onsne t han one acid, e.g. in the form of BCT/EP2003/007603

hydrochl ori de and additionally in the formof an

hydr oi odi de, and - a salt wf+H an acid and

additionally in the formof an amne salt, e.g. a

tri (C14)al kyl ammoni um salt, such as a

In anﬁfhgfg%%\% @?@ggegg?n@@ﬂt?m% idddi &d nkY6f the present invention in the

preferably a salt wth one or two
foomgtagall. a salt with an amine, or a salt with an amine
and additionally with an acid. W 2004/ 007505
PCT/ EP2003/ 007603 -7 In another aspect the present
Suchisalte include prferablyaharmacasdoqlly aceentable Ralts; altkqiigh pharmaceutically

omackgpil i e S5 proRAbh UM b oI
N~R H Ns H2N</ X sSSWON NNl Nk N (CH2)~ + AN |

sl e e e e n i e

amingsake? apg inRer saltsiand RBREMTTY sallRBhETe Brsaibia: Metal\saltsinciude for

crarfs s ororn Skl Sy, Forpon SodlBf i S, B 20 sats

include saiigaaf Bvcompourptiotmals limt ah @eid, e-gggyttememflumm acith fumaric

s, FEUARSEL S5 Bh o QUL Bl 4L By, ey

hydrdaobloniglagid( SALT i s a conpound of | ASALT.

Amine salts include for example trialkylamine, procaine, dibenzylamine and benzylamine

salts, e.g.the amine group attached to the ring of formula

in a compound of formula IA or IB may be positively charged, e.g. in the form of
a NHs", NHzRs", NH,Rs" or NRsRgR;" group, wherein Rs and Rg are as deﬁan above, with
the exception of hydrogen, preferably Rs and Rg are (C44)alkyl; and Ry is (Cy4)alkyl, e.g.
methyl, more preferably Rs, Rg and R; are methyl; with a negatively charged counterion, e.g.
selected from counterions as conventional, such as hydroxy, halogen, e.g. chloride. A
compound of the present invention in the form of a salt includes a compound of the present
invention in the form of
- a sait with an acid,
- a salt with an an amine,
- a metal salt,
- a salt with more than one acid, e.g. in the form of a hydrochloride and additionally in the
form of an hydroiodide, and
- a salt with an acid and additionally in the form of an amine salt, e.g. a
tri(C14)alkylammonium salt, such as a trimethylammonium salt and additionally a
hydrochloride,
preferably a salt with one or two acids, a salt with an amine, or a salt with an amine and
additionally with an acid.
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In a conpound of fornmula (SALT, e.g. a conpound of

formula | ASALT, preferably 15 - Wis N, - R is
wh20000@50%) al koxy, e.g. -OCH2F, - R2 and R4 aPEI/EP2003/007603

hydrogen, - R3 is hydrogen or (C, -4)alkyl, e.g.

methyl, is cyclohexyl, 20 -7R5, R6 and R7

i ndependently of each other are (Cl.4)al kyl, e.qg.

methyl, - Xis NHor N(C -4)alkyl, - n and mare 0,

In anﬁfﬂ? Xge%p@lé/ chQs ﬁpﬁﬁg&ynipg&%y EPQ Zgrgﬁ%uncﬁof tlﬁe é‘ﬂsbﬁt m\{entlon in

the forrmfr& sattnwhich fsr aeeorhmundmi}fomla:bnv.emledjng atcomaound of formula
corresporkdl ng conpound in the formof a salt; and

vice vé¥sa. 5 A conmpound of the present i nventi on may
exist o tIie f or rg of |sorrers and m xtures thereof;

HN-e /4. al yrs msr , dias e0| sonmers, cis/trans
cogt O gJle r;(CH pound of [ he
present invghtio tain a ptric earbon

atons and nay tthﬁjoR§XI stR| n he for WAt "Bfedtrs s
or di astereoi soners and nixtures ther of, e.g.
orof fadmammt es. Any asymmetric carbon atom may be present
inthe (R-, (S)- or (R S)-configuration, 10
prefergpty in the (R - or (S)-configuration. For
exanpl ] the group R, attached to the imno group in a
Ba.l may beyhn the syn (2Z) or anti

HN-C j—fy
2 ) gonfilgurafi nadls pre e“rablylnthesyn -
cosrfWVour & i ogr— B eyl e groupsg AN
-NR4- and - PCH2) m| NR5R6- ﬁﬁtac’]!]ed to b cﬂ%—J—NRﬁer@ B
15 or in trans coRPPBuratifn. | soneri [ Ur 28 o SALT
separated as appropriate, e.g. according, e.dg.
anal ogously, to a nethod as conventional, to obtain
wherginr e i sonmers. The present invention includes a
compound of the present invention in any isoneric
R and in any isoneric mxture. The present
tion also includes tautoners of a conmpound of
pula 1, where tautoners 20 can exist. E.g. the

gr oup» . MkfR1i Rz,iRa Be, FsnBe hdXof, mandnl ate padefipast atiove R3
RﬂS?@AQRyIPél 'rﬁétﬁ¥|ea,{3/dr ogen is in a chenical

one of the follow ng groups,
AN~ @@p@g@tlvﬁjy ehargedcauniationge.af selertethliompounterions axgorxantional,

such as hydroxy, halogenide, e.g. chloride.

Preferably a compound of formula Iga r is a compound of |AgaLr.

In a compound of formula Isact, €.9. @ compound of formula 1Asa 1, preferably
-W isN,

- Ry is halo(C,.s)alkoxy, e.g. -OCH,F,

- Ry and R, are hydrogen,

- R; is hydrogen or (C,4)alkyl, e.g. methyl,

O

- is cyclohexyl,

- Rs, Rg and R;independently of each other are (Ci4)alkyl, e.g. methyl,
- X is NH or N-(C;4)alkyl,

-nand m are 0, and
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25 The present invention includes a conmpound of the

present invention in any tautoneric form WO
wQee4/00G6505 PCT/ EP2003/ 007603 -9 Any conpounBCT/EP2003/007603

menti oned herein, e.g. a conpound of the present

i nvention, may be prepared@és appropriate, e.qg.

accordi ng, such as anal ogously, to a nethod as

conventional or as disclosed herein. 5 In another

'AN?EQS%PS'I&%%?%};&‘? ”dgl nventi on provides a process for

compound of fornula A or IB
A coropondi intlmsg presettinveption indrgecfomal ey becsomueriedNR d\edBresponding

ol bR o e %, %

/(CH2) 1 | T-(CH2)-NRS5R6 IVA R3 R4 10 or Y-R8 H2N-N

oS ook RIS o A it ond s oo

e.g. opatloalasomgsadmsienrqomsumdrs;bnsftmnmbafohﬁer_sr gédBnelbd:alusomdzrs A
come Bt} i s A} GBS0, St BB R 6 i may s

exist inethe forad of) enahtioroeisan dlasteneaisgrsers iahd mixtaesitheroph, &gn eddepnates.

any 5ot PosBhf hEF oy b8 PrBsghudng 1B G- B sl Gfdtion

prefecailly iorthé [R)- pr eohfigurationbe renoved at an appropriate

For oS, o 64180 BearSRTLIREL sy HHRS ey e

the syri.(¥) or anti (E) confi gurat|on and is preferably in the syn configuration.
E.g.,if

: is cyclohexyl, the groups -NR,- and —(CH,)-NRsRe- attached to it may be in cis

or in trans configuration.

Isomeric mixtures may be separated as appropriate, e.g. according, e.g. analogously, to a
method as conventional, to obtain pure isomers. The present invention includes a compound
of the present invention in any isomeric form and in any isomeric mixture.

The present invention also includes tautomers of a compound of formula |, where tautomers
can exist. E.g. the group

/ﬁ\
\N N/

R, R,
in a compound of formula IA, wherein R; and/or R, is/are hydrogen is in a chemical
equilibrium with one of the following groups, depending on the meaning of R; and Ry:

XH XH
/l\\ /)\
\ril N/ \N ri‘/
Ry R,

The present invention includes a compound of the present invention in any tautomeric form.



I n anot her aspect the present invention provides an
internmediate in the production of a conpound of

wo ecooriobmo3 A or | B, which internediate is a conpOL/RE2008/007603
formula I'VA or VB as defined above. 5 Conpounds of
formula I'VA or I VB are designated herein as
“Internedi ates of (according to) the present
i nvention". The internedi ates of the present

' ' ifi t.ai
sy SRMERH i AR 54 SOOI A0 fres ey, my e
preparedfas|appropriate, pigodcoording suéh 8% anajogalslyofo 4 methedazasl canventional
oras %Hs?gé‘ep‘%@r medi ates of formula | VA or | VB include

in free base form e.g. and in the form
of a salt and/or optionally in the formof a sol vent

' {

In anlgﬁgek ﬁsep%gm%r}%ggegﬁ gﬂa {utlo‘?'n Aﬁ'gwaesaé] ﬂrg@e?soﬂpy fHe mﬁro&[cigﬁ 9? ggmpound
of forntule 100t I8 coatprising rbax:tlog n\nempednd of formulet her conpound

of formula I A or respectively, e.g. a conpound of

formula A or IB V\,herqe(ﬁ R2 is hydrogen nmay be

converted into a congpundqof forrmula I'A or |B wherein

R2 is an ester M or compound of

fornmul a | Kb dif fiee fbrmmay be p

converted into g,walt a 6o of.dormula | A or

I B and vice versa. A corrp@J/nd of j/a A or IB may

be isolated fromthe reaction m e as appropriate,

anal ogously to a nmethod as ~“conw¥entional. 20 The
S

W“efﬁt" R FRT Y A% 5B R BHGR, fith Ao FRGH Bffcfthula .

carried out asXappropriate, e.g. accord| ng, e.d.

anal ogougly tojla met Eﬁg as conventional .

I nt er mediatys” (s He e fNal s) of formula Il and

of formula IVA or|1VB are|knpwh @H,FBYNRRD be pvgpared

as appropri dte, eRg. anal 6gousiy, t0 a met hod as

conventional or as specified. Any conpound descri bed
or herein, e.g. a compound of the present invention and

i nternedi ates of fornulae 111, IVA and |1 VB may be

prepared as ap '|R@pri ate, e.g. according, e.g.

anal ogOLH;N ngé}t‘,lgd as_conventional, e.g. or as

speci fi ed heNel eonpaunds of the present
i nvention, % g. i ncl udi ng arCHpe—NR,Ror nul dVBA or
I B, exhi bi sphar macol ogi cal_-4activity, e.g. beside | ow

toxicity, and are therefore useful as
wherpimar maceuticals. E.g., the conpounds of the present
i nvention exhibit antimcrobial, e.g. antibacterial,
aCt ity against e.g. gram negative and gram positive,
bagtgria, e.g. gram WO 2004/ 007505 PCT/ EP2003/ 007603
1l negative bacteria, such as Escherichia,

Escher %, RacBi. IRs, R Rer o meare ag dgf"qgﬂbéh"é-kﬂi@t igglating a
compouna o forrfifh AHrG8 %B%ﬁ{e%rfrofr@ﬁl%%é&on lﬁ'ﬂhﬁfeo coccus, e.g.

Ent erococcus faecalis; Klebsiella, ~Kl ebsi el a
pneunoni ae and Kl ebsi eI la edwardii; St r ept ococcus,
g BP%HHBIB' 2R o‘?'i\ﬂa Riatrialsy, functi

n ol SR SSAGE r O ARDR % o 9 B ARG, i

groups, |f present, optionally may be in protecte form orin the form of a salt, if a salt-
forming group is present. Protecting groups, optionally present, may be removed at an
appropriate stage, e.g. according, e.g. analogously, to a method as conventional.
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5 aerugi nosa, e.g. and gram positive bactria, such as
St aphyl ococcus, e.g. Staphyl ococcus aureus; - in
wodor0075ms t he Agar Dil ution Test accordi ng to MNI/EP0a3/007603
Commitee for Cdinical Laboratory Standards (NCCLS)
1993, Document M7-A3Vol.13-10lb. 25: "Methods for
dilution Antimcrobial Susceptibility Tests for
Bacteria that G ow Aerobically -Third Edition, 10
Ina bac{' ggr‘/‘?a%‘ [ ﬂﬂg?églg'nnggﬁt radl on frolpn%gé}tgteg%%%g{j@gb%fa
commuing ©of fermyuld I8)or 8B,gvhichsintegmediatgiis 9 comppuad elformula IVA or IVB as
ococcus aureus (ATCC 29213 and ATCC 9144);
deﬁng{’n?g%coccus faecalis (ATCC 29212): Haenophil us
i nfluenza (NTCC 49247 and NCTC 11931); Escherichia

ComfRlra A farnupe PR 185 Vedura in S o fleian.of aeregding o

the ptex@ptinyentiod”. Thernteimesiates otbe peasentinestition g seichadsecified and

ot SECIFRY i b s B 36 i 8o g oo o

comm@ipds obfoghula2A @od 1B.daeymediatgs of farmuiaddavioni\d inclede irttermediates

n SRR ST o oot £t R RS iy o Bt i
the f@nyof,a $ait aridea sotvand| prefiecablyindhe fofroof edalti t h an 20 ED

95% of St aphyl ococcus aureus (ATCC 4995),

Strept ococcus pyogenes (ATCC 29218), Escherichia coil
A compdurat &f formmda BdorllBdhas dbthinad mayfbeaonverfesdhtiocanotiEn eolapWind of

I frer .. i DI ' i 1 h. .

omBIREP e BN BREARANR AL 2 bR Mgy morogen
may Pe chivertad ity sicompoundef fadnulails belBasheteimdRpds ankester moiety, e.g. or

a cor@ﬁgm\%% qg’rmdﬁc fA' (}’H Ié%bia?ne%%ﬁ ?Jeg‘?&ggwngﬁ ge gglﬁ%g(gé é’gé alﬁ,?’t tof a

rviving ani mal's per group o
compubamd of fdrinala |Ardr ¢8 Bnd nice 2&rs&DS Oompourelsof dérnuudeniFoomiBanayf be

gl FRoR S0 SO L rnoge et

conventiopak. i on show an surprising overall activity
spectrum It has, for exanple, been determ ned that
the MC (pg/m) of the conmpound of Exanple 1 30
The algmvemedctioh ds a eoradgpbatiot rapdtinh @f blecomairing audedpHitSHy) a carbonyl and

f ca .0.05 1o 0 2 against . Streptococcu neunpnj ae
may B cffir ubsaBuserte e e Roang) M Ay SRR
conventnal. Sur pri singly the conmpound of Exanple 1 al so

shows activtiy agai nst Pseudononas aerugi nosa. WO

2004/ 007505 PCT/ EP2003/ 007603 -12 In anot her aspect
Interinediates€startingimateridis ol farrmid Memdaf érnuUvA «flvVB lage known or may

resent inventjon for use as a armaceuti cal .
be pRPER GRS AP R0l o gn naip R Bh; T & R o EhPrienalor as specifed.
antibiotic. In another aspect the present invention
rovides, th e _of a conmpound . of, the present, 5
Any (R S e e s NG B e el FeAttioneny.
internbdiates of firmukie 11,dVBaMALIVB mayfber prepared s @ppropristepé.gaaccording,
0. SIARRb AL o FERRE DS chRlerfSRRL § O3 %38GRedEILRl o0 B

The compounds of the present invention, e.g. including a compound of formula IA or IB,
exhibit pharmacological activity, e.g. beside low toxicity, and are therefore useful as
pharmaceuticals. E.g., the compounds of the present invention exhibit antimicrobial, e.g.
antibacterial, activity against e.g. gram negative and gram positive, bacteria, e.g. gram
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Escherichia, Enterobacter, Enterococcus, Klebsiella,

St rept ococcus, Staphyl ococcus and Pseudononas. 10 For
w@b@xoersenit i cal use a conpound of the present POWEPL0BHNT603

i ncludes one or nore, preferably one, conmpounds of

t he present invention, e.g-1&a-conbination of two or

nmore conpounds of the present invention. The conpound

of exanple 1 is a preferred compound of the present

oo RGN s & il RO PEAEAGI S . i
cloache and Entepobactérdaagals; IEantgnemcua,r @@ Enferotocsys faccalis) Kiebsiella, e.g.
o e ndi . p
oot e G S SRS h b S0
pneugonige@dnd Streptachecusipyogensas; and Bsgudomonay, &@ Pseudomonas

aeru@r%gap b ?;t Qﬁrfgra'iﬁ)géﬁﬁ\%q{acﬂ% hoas ét%hﬁ&%ﬂ%se eg;g @%ﬁglopgccus

mnistration a
aureushan conventionally used with cefotaxim 20 In a

-in v} LA BRBiior st BESRERY 15 461 EBmRY Kbl Bl Slory
Stamdsatd (NCCUS) 19881 Bodument MY -A&V@ééslde Zﬁemameds foy dilution
Antr E)S”Ef ﬁ%‘ceéﬁb?l[i){ ?%sts ﬁft %{ég‘fémﬂﬁ Gri tA%rr%@a‘ilgre{'hlrd Edition,

erococcu rept 0COCEUS
Appﬂn\@prﬁtamﬁandf casd BodumentddtioAd ﬁuanambtcrbalcteelat ment

in a%%ﬂ?érﬂér%ﬁgn ft magnﬂoét 6 ?’véeao a59#?\’1’?* @ch e&o ﬂgﬂg sﬁ‘grn? ﬂft’;bdlng

Staphydewentusi aweust (AJCC 292}3 and ATGC Btt4) Erﬁteaococcus faecalis (ATCC
J | L .
22 SRS IuBRIRIT S 852 ARPARTEL {361 Edfona con aTc
25902 and AT Wﬁ);dfiebw%lg gnge?ggrr:e gﬁ@d (13 228)1 Iglﬁbgglita;dmfardsii
(AT§g:dﬁé?§ﬂ%§§Iu: | g? m)et al sgl t; or in f r eegf orm
-in vivgun the skepljcaemia hﬁuiémwidelt irﬁacs;)rd;aatee}o thé mecﬂrmmnsnidmroofNr. 159
5, pr RIS Bustr B A ery S (MR, £, 226038 01 17k 104 e

whqmrammnstererwardorsagesi frorh iabeutf051o S50apy/ikghaldy weight, tsbeh as EDsp

vl obe®, P8 388 W SR ol P e

ED Qs%lﬁfmﬂpﬂ'@ﬁ)cm RRABIATCTHAIBS), -Str%p&xacqnlsmyogémes (ATCC 29218),

escBoipi et 48 et AR O EATPONEEI SREDs yaules ater

subtutdheouduaimitistedtiontwith ancahepauind f therpresent inventiconale ichleulated by

Prob i< O he S RopadkS o EPpOURY” pEEIN AddtFRI e by

nurﬂrbﬂrgersur\nﬁngrahlmals‘ 0118 @mﬂmﬂ &Emivepen dos@n unitdiag Stafiar infection.

da e from abou
EDs alibe SFETipouns of ot aprsebentER itk oD cAn 2o B marka body
weighitiv@obtainetly adm nistered, for exanple, in divided

doses up to four tinmes a day. A conpound of the

present invention may be adm ni stered by any

The copiipseings enak invedtich sHow an ﬁkﬂfﬁlhg’:‘oﬁhﬁl%cﬂlmtw_sp@trgm, _
It ha%ggreql*g%lg% B%esnalgétgr%g&? hat [hecl\tlll%l (ungl?of thé %“mBBErtrJ gftéxgﬂw’ple 1

against, for example Staphylococcus aureus (MSSA) is of ca. 0.05 to 0.2; against

Streptococcus'pneumoniae is about 0.0125; against Klebsiella is of 0.0125 to 0.8.
Surprisingly the compound of Example 1 also shows activtiy against Pseudomonas

aeruginosa.
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i ncludi ng i ntravenous, intranuscul ar, subcutanous

admnistration; or topically; e.g. including 10
wepiogobmneous, intranasal, intratracheal PCT/EP2003/007603

adm nistration; e.g. in formof coated or uncoated

tabl ets, capsules, injectabl@-solutions or

suspensions, e.g. in the formof anpoules, vials, in

the formof creans, gels, pastes, inhaler powder,

In aanPn@F"a‘speci ih@cdrége?@ rnvéﬁtfbnsﬁrb\%és a gérﬁ nd%? 'ﬂfb)’&eséﬁt inv@ntion for

form of 'suppositories. ounds of
use a]@raemaﬂmaFW@ﬂls prsferably asenm&mr@m@lrasenﬁ ﬁUQm@s arbamﬁbemICa
15 pharnaceutically acceptable salt, e.g. an acid
addition salt, amine or nmetal salt; or in free form
In angther aspeict thejpresentinventipngirovidesahe gse of acempeindrf the pregent
mven%ﬁ?cﬁ"?ﬁe hﬁﬁﬁﬁ&fug‘o@%egﬁaﬁ% LQO r?ﬂgﬁ'ﬁé'&ﬁﬁéglbsﬁ osition, for the
treatment according to e se I nventi1on al on
treatmgent; of agaigtsibigh diseases; fon emplg,dlsegp@s oediated by bacterias, such as
& h
B R o, EaPRaols KIBIRR, S SlapRPiictus and
Pseuflomenas onbi nati ons, in which two or nore
pharmaceutical ly active agents are in the sane
formulation; kits, in which two or nore
For pbaemangutical useh |09maoumd/@f the geasent inventiep includes one or more,

t; C
prefefélﬂ%%%:b@lﬁﬁwﬂfseogg@ %@rgllé\{%{lﬁﬁ Io% né’aa éﬁ@’%atﬁn of twd d'more
compoynds akthe gresenvinvgrition. t he pharmaceutically active

agents are 25 packaged separately, but instruction for
si mul taneous or sequential admnistration are given.
The ¢ampoyod @éexamrpiedtls a ipeefpired eernpoundent theopresend inveéatiorn
I i i %4
theed S5/ BRI 162 oA tha eI o1 e cSABBITGH Bimpte
agalrphaforrmempﬂe Klabsieﬂa:pr;ﬂummjae ie ofabayb 0r0d@5.i Ibisdherefore,éndicated that
| .
or et 0o Skpob L U LB 1 sy, iy B o e
present gnfeetlcmmmslmedmnmwed fto kggexmuaramalsr fos exaraple hemans, by similar
mode?‘s,t ngleﬁglFsﬁlbn aYVEIHIIlaP 3%9895 n%ﬂ(t&”ftloﬁ ltﬁb& '\Aﬁlﬁ%efotaxim.
Izer ng os pressure
and/ or buffers, e.g. furt her conprl Si. ng anot her

Ina @%@gg{;}gﬁ%g‘%g@ﬁ&éfﬁ@@% r?pvr%)%tﬁ?é) é{n tgeoa%%gﬁ%of microbial
diseasas,€.g.ovhicteareauadtiatdd by baetega, eagladisngeelsmdia_tedebymacmas such as
escrgoid TR Eniefodro ) K eMe itk RRgudb, Btienyigpocus and
Pseudomagas, MlqhuireatmeruImhmnaes adminisiarimglte a sbbject inlneed ofsush

weatiffnh REHbe &l FneStiPauilor nbrsre PR Hitbus ¢ e Bmora

pharmacsivaldooiposibomul a WRIP2 R S 5P2-, - 6P2 N\\ H XP2

-<: | H2N-SWP2 O N/ H=EN-N-N ~R~7P2 | P2 O
Treatment includes treatment and prophylaxis.
The compounds of the present invention may be administered in the form of a
pharmaceutically acceptable salt, e.g. an acid addition salt or metal salt; or in free form;
optionally in the form of a solvate. The compounds of the present invention in the form of a
salt exhibit the same order of activity as the compounds of the present invention in free form;
optionally in the form of a solvate.
For such treatment, the appropriate dosage will, of course, vary depending upon, for
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COOR2P2 R3P2 RaP2 wherein WP2 is CHor N, 10 R1P2 is

hydr ogen, hydroxy, (Cl. )al koxy, hal o(Cl-6)al koxy,
woyanonsesmr bonyl (CL. 6) al koxy or PCT/EP2003/007603

(C1-6) al kyl oxycar bonyl (C1$) al koxy, R2P2 is hydrogen or

an ester noiety, R3P2 is hydgagen, (Cl-e)al kyl, allyl

or cyclo(Cl-e)al kyl, R4P2 is hydrogen or nethyl, 15

R5P2, R6P2 and R7P2 are independently from each ot her

exan&Yed tl?egagb(%l&ﬁ (tﬁ;% }alé%kjeéar%%?/@%ﬁl)q%f’%ro*?%négrﬂpound of the present
mvemuen enwdnypd(tﬁéuﬁ:)\adiday hesty the mydde c(f@ﬁmlmﬁbambhyahs thef reatyrie, and
sovefly 8 it ccRiion ool Kspisp e JH Rl taegmicHiciRviBsyis ntarger
mammals;rf@rrexpn'plmnmnm amdicxied daily Hbﬂ@@Zs m the rS‘;ge@rdRB BBout 0.1 g

to ab§ Efz%gégﬁé?e}'fnn eo?rieg?ﬁlﬁ d og?rb(c e&%lx 95%"‘?%8!’8(’ for

exanmte)umelmdadpesets uphte fpuratihees a dawentl on pr ovi des a
H 1P3

A oo SRR o8 brgsRf ychuot iy b eslhiplrec & dfhvzoreniaplsoute for
exanRlertrederlly, e.@5ndNRBng nasah bmnccdﬂ,, reBthR ®ral sadwyidistrgtiom; parenterally, e.g.

mcluﬂi@ ngl@é%%cguggw%a ko a?l{l}) fg'l&.l? zagmlms)fr%tlon or topically; e.g. including

epicutari®)ia) iklyarasat; anmwe(acadrﬁmtmm, WO 2004/ 007505

e.g. iﬁgﬁ;rr/g}E ’ 29 /007@%%}8? gag%eﬂs C@Eﬁ‘t‘lﬁssa %(Etg&glspwlo%or suspensnons e.g.

in thefoernaf €8$)Jalleky\hals iRéHeForm ohyrdamgegels pasiishihaleRbdWien fdams,
pgn dent | from ea&? otfher arte hydr ogen,

tinct 5 i SRS OFepersp s BT BAPh GO SCRPSHGHEAr oy

The wnyﬁc(uﬁa@baihbwz@erdnomyénnohehay mamhh@le%@lrmé eafstry|

pharr& Lﬁl@l&%ﬁc&éﬁpéﬁ%h gaarrg%éj adc? P 3/n sa?t amine or metal salt; or in free

form; optionally in the form of a solvate.

A compound of the present invention may be used for pharmaceutical treatment according to
the present invention alone, or in combination with one or more other pharmaceutically
active agents. Such other agents include e.g. other antibiotics. _
Combinations include fixed combinations, in which two or more pharmaceutically active
agents are in the same formulation; kits, in which two or more pharmaceutically active
agents in separate formulations are sold in the same package, e.g. with instruction for co-
administration; and free combinations in which the pharmaceutically active agents are
packaged separately, but instruction for simultaneous or sequential administration are given.

In another aspect the present invention provides a pharmaceutical composition comprising a
compound of the present invention in association with at least one pharmaceutical excipient,
e.g. appropriate carrier and/or diluent, e.g. including fillers, binders, disintegrators, flow
conditioners, lubricants, sugars and sweeteners, fragrances, preservatives, stabilizers,
wetting agents and/or emulsifiers, solubilizers, salts for regulating osmotic pressure and/or
buffers, e.g. further comprising another pharmaceutically active agent.
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XP3 is NR8P3 , 0, S, OR6P3 or S-R6P3 wherein R8P3 is
hydr ogen, (C1$)al kyl, cyclo(C3%)al kyl or

wa@pdonoersed o( C3$) al kyl . 10 I n anot her aspect theCPER®E3007603
i nvention provides a conpound of fornmula N RlPa 3
/RsPa N H XP4 CH- N H2N4A4- P4 O (N -, -C=N N i
-CH2 sPa -0 R OHIN COOR2P4 R3P4 RAP4 wherein W4
is CHor N, RIP4 is hydrogen or ORLP4 , 15 R1P4 is

o | Ky

Such RofpREEne ineh Bp fefiltacy ) S6<otd Y arBlpoousty o a method as
conventiopal, &9i BY (iximB Branulating.deostjed digsaiving)agiiyophilizing pyacesses. Unit
dosaé?sm gﬁ%@%ﬁ]ﬁé{ 'il"rg%fe%énﬁéééhtﬁlogy %Pagg'? hrﬁ%% er arbgéd(wg’ such as 1 mg
to abeytch09ded:, (C1$)al kyl, (C1$)al kyl - car bonyl oxy, 20

aryl car bonyl oxy, (C1$)al kyl sul fonyl, aryl sul fonyl, Xp4

is NH, oxygen or sulfur, and the CH2ZNRS5P4R6P4 group
In anethar aspect %ecnresﬁnbinthi@osﬁrwidﬁs.a campandiof farmaiipect t he

present i myention provides a conpound of ffgrnlj(La

N-RLP5 65| NS H / 8 _HZNS- 5 T ca\s NS

\N P5) R4P5 25
HIYY PSwr hgdro r L SN
PCT/ EB2003/ 0076 -1 RlPEg‘}iSs h

hal o( Cl1. 6) al kyl or hy S car bormsP{ C1%al kyl ,

wherein

Wp, is CHor N,

Rip2 is hydrogen, hydroxy, (Ci.¢)alkoxy, halo(C,¢)alkoxy, hydroxycarbonyl(C,.)alkoxy or
(Cs.6)alkyloxycarbonyl(C.g)alkoxy,

R2p, is hydrogen or an ester moiety,

Rsp2 is hydrogen, (C,s)alkyl, allyl or cyclo(C.s)alkyl,

Rup2 is hydrogen or methyl,

Rsp2, Rep2 and Ryp; are independently from each other hydrogen, (C,.g)alkyl,

(Cys)alkylcarbonyl, arylcarbonyl, aryl(C,.¢)alkycarbonyl, heteroaryl(C,.¢)alkylcarbonyl, (C.

s)alkylsulfonyl, arylsulfonyl or aryl(C,.)alkylsulfonyl, or Rsp; is missing, and N*-Rsp;Rep2R7p2

or N-Rsp2Rep2 can be in 0, m or p position, and

Xpz is N-Rgpz , O, S, O-Rgp, Or S-Rgpz Wherein Rgp; is hydrogen, (Cys)alkyl, cyclo(C,.¢)alkyl

or aminocyclo(C.g)alkyl.

In another aspect the present invention provides a compound of formula
N-Ryeq

“ /S Tsps
N N X
L ° N
H.‘,N—< W,y © N~ c=n—n—l_y Rees 1oy
S o H I|Ra rlz
COOR,,,, P3 4P3
wherein
Wp; is CHorN,

Rqps is hydrogen, hydroxy, (Cis)alkoxy, halo(C,¢)alkoxy, hydroxycarbonyl(C,.¢)alkoxy or
(C4.6)alkyloxycarbonyl(C,.s)alkoxy,
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R2P5 is hydrogen or an ester noiety, R3P5 is hydrogen,
(Cl1.2)al kyl, allyl or (Ccycloalkyl, R4P5 is hydrogen
woroo@i758y al kyl , 5 R5P5 and R6P5 i ndependent | yPOI/ERB05007603
ot her are hydrogen, (Cl.5)alkyl,
(Cl.s)al kyl -carbonyl oxy, arygl.carbonyl oxy,
(C1%) al kyl sul fonyl or arylsulfonyl, and XP5 is NH, O
or S. In another aspect the present invention provides
R %nlgé)und of fornu{ﬁg, W1l - RIP6 S sae Z N 11 H XP
zva A PYAPOCT O ATRSIES MOBBA. | | Hp P6 10 GOORR2P6 R3PS
Raps 4|§’6ydvb§d§n:|(0m)¥mﬂ allyl Gityelo(Cls)dRdP6 i s hydrogen or
ﬁl @1 ydrogen, (CL1$)al kyl, hal o(CL. 6) al kyl
Raps Jp Wa%%? APy | (C1$) alkyl, 15 R2P6 is hydrogen or

Rsps 8d R @idepondngly frEmRSach sthey dfﬂ%&iﬂogdrﬁéc_%)éﬂkﬁ WC..s)alkitearbonyl,

aryicBiBRng) SV IS BEP DN nelERE S VISR (e
arylsalfanyhorcirg (8 3)alKylslilfonya | dadl | (Cl 5) al kyI car bonyl oxy,

r r I [ kyl
oo A 531 DB By 2 I b ST W b o e
adrlamimayﬂbeagyau@l are in degrees CeI SI us (CO and are
uncorrected. 'H NWR are detrem ned at 200 MHz and in
DVMSO- d6, unl ess given otherw se. 25 The fol |l ow ng
In anather aspett theresentinvestibn pré\idds aesthpdlirdrdflfernteiaC
tert.buto arbonyl EX Exanple DVA
N, N- di net [jyl"*Acet am desMeOH net hanol  Et Ac et hyl Reeu
erature 30 Et et hangl~TEA

nr:j_lewo/ AL Tchzlofﬁgps |
| P4

COOR,p, Raps Ryps

wherein

Wps is CHor N,

Rips is hydrogen or O-Ryps,

Rips is hydrogen, (Cy.¢)alkyl, halo(C,.¢)alkyl or hydroxycarbonyl(C,.g)alkyl,

R2ps is hydrogen or an ester moiety,

Rsps is hydrogen, (C,.p)alkyl, allyl or (C3)cycloalkyl,

Rups is hydrogen or (C,_2)alkyl,

Rsps and Rgp4 independently of each other are hydrogen, (C,.s)alkyl, (Cyg)alkyl-carbonyloxy,
arylcarbonyloxy, (C.)alkylsulfonyl,arylsulfonyl,

Xps is NH, oxygen or sulfur, and the CH,NRspsRep4 group can b e in 0, m or p position.

In another aspect the present invention provides a compound of formula

“ 1P5 R R
m 5Ps\N/ 6P5
HN—< \N )—N A —G=N— | -
e | FI{ H, -

COOR,., s

wherein
Wps isCHorN,
Rips is hydrogen or O-Rps’
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3-{(E)[[1-trans- (4- Am no-cycl ohexyl am no) -i m nonet hyl ]
- met hyl hydrazono] nethyl}-7-

W@ pqoBreasnho- 1, 2, 4-t hi adi azol - 3-yl ) - (2Z) - (f] uor oP&T/BP209Y3/M7603
i no)-acetyl] am no}-3-cephem4. carboxylic acid 5 a)
Benzyl i dene derivative of -16-
3-am no-1- (trans-4-am nocycl ohexyl) - 3- net hyl - guani di ne
35 g of the benzylidene derivative of

Roes 3 SR AP IR S e ok, iy o1

Rzps tis hydrogentotammesteompietyphexane in 300 M of MeOH are

re T ' ' is stirred at RT, a
Raps ﬁ?ét‘lﬁ%gg%t(g"q%}( ﬂ;%bréﬁp%}%@rl% Gif and sol vent is
Ruprs a9 hpdrogeredr (Chblalkylapor ati on resi due obtained is

te 1 7 i it
Rees pAE RIS thlbbomichty oPedth dher2le hiidraadh, 10| BAIR, & Bl carbonyioxy,
arylcabonylexy, (Cisalkydsulfbnylioneylsufonvhramdght t o about 150 m
Xps 35W|-?6$rjé.ate is formed is filtered off, washed and

ried.” The dried, conbined precipitates are
recristallized fromH20 and the benzylidene derivative

e 4800 e A O R e o

nonohydr d¢RJrori de i s gbtained. 15 b)

3- A -4- cycl ohexyly - 3- met hyl - guani djf¥re
Frofn a\\ni redof| 24. 74 [g of benzyj|f dene Ve of
H, _m-a L ndVek- (Pr ansgA=Hj Fote —N—C Reps  lpg

3- metqul -guani@ne infthe formgf a ;konéhy hl ori de
in 79.9 nl of 2M HCl, cberzal dehyfit 1 &°destilled off
and solvent fromthe remaining mxture is evapor at ed.
wherginAni no- 1- (t r ans- 4-
DcaPeng! ohexyl) - 3-met hyl - guani dine in the formof a
Wpeg hyd?rorg'hl oride is obtained. 20 c)
Ripe 3 hy@rpgen ot @dhse ( 4- anmi no- cycl ohexyl ami no) -i mi nonet hvl ]

- - 7= -
Rove 8o PR A ebo g hdiorcarbonylGralohu. i i oy
Rape -iabpdrpgén anamestesmoiehem 4- carboxylic acid 2.78 g of
Raps (I\f-igidréggﬁr(gtég&ﬁg?)ﬁsg)ﬁa)gy%aw 1, 7- di oxo- 3H, 7TH azet o
Raps tibihgdriogerdor/ (G226 - ami no- 1, 2, 4-t hi adi azol - 3-yl)-(2) - 2-
Rspsg %@A I;&?%ﬂ{(&‘@h?@d@gp{l‘ﬁ%’écgfoﬁﬁér'a?e ﬂ)?drggé?fm(éﬁs)algﬁ, (@;E)aﬁ(glg&?bonyloxy,
arylc8rbanyloxy, (C{d)alkyisulfdnydor arytsutforyhexd! ) - 3- net hyl - guani di ne
Xoq iiggﬁ_g%lgﬁ_m of a dihydrochloride in 3.4 m of 2M HC
an .

of DVMA and the suspension obtained is
stirred at RT. The m xture obtained is poured into

In théﬁ@‘gl‘ég %ggrgﬁei,s ra\ﬁ/{/itﬂ%ﬂ%e&@\gae?aj% Iﬁrg%ég%ees (Eglgiﬁg?ci) 3nd are uncorrected.

'H-NBIR 4rE)defréminedrat 208 MMz and-in DMSO-ds, unless given otherwise.
cycl ohexyl am no) -i m nonet hyl | - net hyl hydr azono] et hyl } -
7-{[ (5-am no-1, 2, 4-t hi adi azol -3-yl) 30
The folYwitg ablreviatidrisoarg iusedio) - acet yl |
m nq} - m 4- carboxylic acid in the formof a
AcCH h;%?g°$ﬁﬁ§ri de is obtained. d)
BOC3- { ( Hertbiitoxyaanisonyl- Am no- cycl ohexyl aBXno) - i nExaonpdd hv| |

DMAaﬁeLQW%%ﬁ@%@%ﬁiieEY' %a: 37/[ §f E % - (11 M8PEet HBKDRAMR no) -

EtAcacet \dthylacetade- 3- cephem 4- car boxyl i cR&ci d Wooom temperature

EtOI-?OOA'/teQa?n%?S PCT/ EP2003/ 007603 - 18 TFA trifluoracetic acid
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30

10 g of crude
3-{(B)[[1-trans-(4-am no-cycl ohexyl am no) -i m nonet hyl ]

WO p@iloy1shy dr azono] PCT/EP2003/007603
met hyl }-7-{[ (5-am no-1, 2, 4-t hi adi azol -3-yl)-(2)-(fluor
onmet hoxyi m no) -acetyl] am ndl--3- cephem 4-car boxylic
acid in the formof a trihydrochioride are dissol ved
in 42 m of H20 and subjected to chromatography

E"a(ﬁk’ C[woprep RP18, Merck, grain size 40-63pn).
actions 5 containing the desired product in the form

3-{(&)[[1 d?]anlsr-(d#mﬂhme@cﬂxshe&glmiao)sbﬂhbnmmmqmetmydraﬂﬂql methyl}-7-
{152 2T dimrol Sy D e ethexy mingrasety | ARl hgARhem-4-

5 am no-1, 2. 4-thi adi azol -
4 lohéxyl)-3-methyl-guanidine

35 gaﬁmeddrewdeﬁé danmp@ ensAnamimythquS&ﬁubsemﬁaﬁdaedéq}{ cﬁb formof a
ydr.ochl ori Fle i s obtain NVR; 30-1

hydrgrq‘mlor@emd 32. /g of tans-14- dlﬂmlnquﬂghe)gang dn §Oq[=pl oWeQH are reﬂuxed
The N@&hre%b?a?nedh@ sﬁrrecBét RN ecnﬁrtéi@ form'éd YQﬁlté%d 8fr|ané séivent is

evap@:jpggai esqcr:\gzeygggaplﬁn refhgrg ggpemedgs Q'gateg wntg2g7+ﬁzml q@M HCl, a
precibﬁatb&@ﬁﬁéd‘ is ﬁlte7r8d off wa:?sl'f%gta'glraﬁ dngb*l'l(')l{e"‘%ﬁme of tﬁé fi Itl%@e ob]tan"_%ed is
brought tgagoq.qg SOInIHa pmlpltam§|fgg’@g§q @tqrep 9fﬁéwq§beg @ad 5§ed The dried,
comﬁﬁé@ piekpilates a%(%'&'ﬁétﬁlhﬂecpf}orﬁﬁgojana)thé Béﬂi)yﬁdé?@tdeﬁvat% ot 3-amino-

chromat ograpy is carried out optional but usi nlg
1-(transpt-apynosy o ﬁ?&m ﬁ@t%seam%m%m the fﬂrerqf@mawyproch oride is
obtaf@gpounds of formula NNRL NI NS P~ HN_~ ONNX

NRSRsIa7S/ NNI I COO—|R3R4vvhereinX W Ri1,

- nethylquaniding n TABLE 1 bel ow,
Fron% @mﬁh?e%f%@4 g B’f ben'zﬂld-éﬁghgnv]atll/é‘ of Kainfi-1 h?an@QﬁéHnBEyclohexyl

he - NR5R8 "group_ in the cycl ohexyl ring
3- mﬁhﬂ-gugddmﬂ@tf@ mpof:a mnabydrwhlqreemgﬁ;ﬁw@é, MH%bwaldehyde
is de%ﬁl%dC&fWehﬁfrblﬂ tﬁe‘%rﬁé?ﬁlﬂé ﬁflxt@@ @WH%BH{&! 333Aﬁ11n??lﬂ(trans4-

t he conpounds of exanp

am'nomédd?edww ﬂ\ﬂm‘"&!\’ﬁﬂ'dt’ﬁe" g’red'gisn oha Abpgroghlprdenis @btainedhe

cal¥ ggh,grl de and EX 10, 12 and 17 add|t| onally in
mof a trimethylamoniumchloride, i.e. the 25

2, 78@er %(1m§R§-t¢§afydm-wde¥R$ﬁmX0@H THmZBiof2, ) iret3. 4rH(1,3)-

thlazﬁﬂs% Za% -ahni ﬁ’o 1k V%thé%%% Ef_lr %@g@@g&%&ﬂ% acid amide

are added toa mlxture of 2 g of 3-amino-1-(trans-4-aminocyclohexyl)-3-methyl-guanidine in
the form of a dihydrochloride in 3.4 ml of 2M HCI and 6.1 ml of DMA and the suspension

obtained is stirred at RT. The mixture obtained is poured into AcCN under stirring. A

precipitate formed is filtrated off, washed and dried. 3-{(E)[[1-trans-(4-Amino-

cyclohexylamino)-iminomethyl]-methylhydrazono]methyl}-7-{[(5-amino-1,2,4-thiadiazol-3-yl)-

(2)~(fluoromethoxyimino)-acetyl] amino}-cephem-4-carboxylic acid in the form of a

trihydrochloride is obtained.

d) 3-{(E)[[1-trans-(4-Amino-cyclohexylamino)-iminomethyl]-methylhydrazonolmethyl}-7-{[(5-
amino-1,2.4-thiadiazol-3-yl)-(Z)-(fluoromethoxyimino)-acetyllamino}-3-cephem-4-
carboxylic acid
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-19 EX WR, R3 R4 Rs Re x P 3 N -QCH2F ethyl H H H NH
p 4CHOHCH3 HHHNHp 5CHOCH3 CHE HHHNHp 6
WORO0ODERs al |y) HH HNH p 7 N -OCH2F H H H HAWER2008007603
N-OCH2F HHHHNHp 9 N-OCH2F HH CH3 CH3 NH p 10

N-OCH2ZF HH CH3 CH3 NHp -48-N-OCH2ZF HHHH NCH3 o
12 N-OCH2F CH3 HCH3 CH3 NHp 13 N - CIZHZFCI—BHIH
NHp O =01 NH2 14 N -OCH2F H CH3 CH3 H N-CH3 15 N

100 FERRE Ui il Sy SRR i

methHVH{{B2aniino-1 2, AthidiRxdF 3 G Z)-(Mioidmdthoxgiminb)tdcetyl Gantino)-3-

ok i L f L BB A iy v an

subjettedd chfaBialotaphyCBEHropiep RP'H Nierbi] goain e MO-630H) FFiGttons

condile e BrSltaBS ok e e Sty

optioRallyRgopRiliseh. IREE )] 1FTrans-(4-amino-cyclohexylamino)-iminomethyl]-
methylhydrazono]methyl}-7-{[(5-amino-1,2,4-thiadiazol-3-yl)-(Z)-(fluoromethoxyimino)-
acetyllamino}-3-cephem-4-carboxylic acid in the form of a hydrochloride is obtained.
'H-NMR: 1.30-1.70, m, 4H, CCH; 1.80-2.10, m, 4H, CCH; 2.88-3.10, m, 1H, NCH; 3.32,
s, 3H, NCHj3; 3.42 — 3.70, m, 2H, 1H from SCH, and 1H from NCH; 4.25, part of the AB-
quartet, J=18 Hz, 1H, SCHj; 5.28, d, J=5 Hz, 1H, B-lactam; 5.79, d, J=55 Hz, 2H, CH,F;
5,75, dd, J=5 Hz and 8 Hz, 1H, R-lactam; 8.10, s, 1H, CH=N; 9.84, d, J=8 Hz, 1H, NH.

Analogously to the method as described in Example 1c) and 1d) (purification by
chromatograpy is carried out optionally), but using appropriate starting materials
(intermediates), compounds of formula

COCOH

wherein X, W, Ry, R3, R4, Rs, Rg and Ry are as defined in TABLE 1 below, are obtained. "P"
in TABLE 1 indicates the position of the -NRsRg group in the cyclohexyl ring (o = ortho, m =
meta and p = para). R; is only present where the compound is in the form of an ammonium
salt. In the compounds of examples 2, 20, 22, 27, 30 and 32, the group -NRy- and the group
N-RsRg attached to the cyclohexyl ring are in the cis configuration, in all other examples in
the trans configuration. Compounds of EX 1 to 43 are obtained in the form of a hydrochloride
and EX 10, 12 and 17 additionally in the form of a trimethylammonium chloride, i.e. the
group NRsRg is a group N'RsRgR; CI.

TABLE 1
EX| W Ry Rs R4 Rs Rs X P
1| N -OCH.F CH; H H H NH

2 | N -OCH.F CH; H H H NH
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CH2F; 5.94, dd, J=5 Hz and 8 Hz, 1 H, I,-lactam 8.09,

s, 1 H CH=N 9.85, d, J=8 Hz, 1 H NH 5 Anal ogously
wo oootloe7spet hod as described in Exanpl e 44, but PBEPD03/007603

appropriate starting materials (internediates),

conpounds of formula N ~IOgp2F H N -1y N S NHRS

H2N----~ylo NH SAN ON N1~1 )~ "Cr ON1 COOH CH3 H

wherein R5 is as defined in TABLE 2 below. ' H NWR

R ark-ereteti-s-atii-oR—dai-a—af— eSSy —a-5—4-5
EX|tW 49 are &iso ind caRed nRFAgtE Rs corpdmdd of Xex | P
0O 49 U dl U Il ey 1 Ol O] a
N-

28 h\K/)ldrochI_orl glé#‘ TAB_E x| RS H- I\/R'.ZfS 01.32 -11. 9513 P
29 [N 4H, CePEHA. 80 { 24p, [mH4H odH2; [B. 34, o, p
340 - 3.90,.Im 3H 12H frpm NCH d1 Hifrom
30 |SBH2: 4.50CHMErt of the AB-GHarfet HJ=1] 8 Wz, |1 MCHs | p
SeH b H TR eh S T acteT BTG O NTSE
31 NmzH éﬁﬂ-ﬂz'ﬁs o5] aft heeHR [ odfe b ] VO (e
32 (BLI act aﬁOCHzBZ - 7. 533-53 m GHs prorthtick Hi 7.[7ON-CHz | p

T 11 |Ur|u B- "G, S5 3 H, m'_N, 986 d,
33 JQ‘S GEHZNH 46 qu325 CH b A 4 N
34 -mcs m—OGHzFCCH2 sH 3H 4B Bl o M | p
!\ﬁr 6 UU, II| 2I_I fru1|l I\I\./II N and L LI
35 [t Noth scre CE'Z%4 par tC"E’r het agl POt | JH1g |HEPoRYH | P
SCH2; 5.28, d, J= 5 Hz, H, 1-1 pctam 5 79, d,| Jio®mp
36 [T [40 -BCHF ©°- P, " =84 Tz g5 : H,
AT T e N I xS R N L
37 |1N, CH:N'O@"B% d, | J8HHz| 1HH, Niettyy Q 1.H48 -| 1.Md8, p
1] 75 214t H2— B3, bt
38 I\I8—IC g Hz% 75, mlc% 2H frbm @I a d&TylH fro"ri‘r%-I P
39 |S8H4; 4 20CHaBr t o1 1067, A3-qﬂ|artet-propyt18 H4, 1 H NH p
40 -F’aciam. 'Q%EF ad, J 3Hz Qﬂd B M ?m?[l H r'\_. -Ia’tg'Fh P
5.784, d, J=55 Hz, PH, CH2F; 6.8P - 7.02, pnopyBH,
Rt —A—22 F—A0—m—2H “r“wa‘ H—8—108
41 [N’ -OCH3F CHy |’ B Ha H "NH
42 | N -OCH,F H CHs, H H NH
43 | N -OCH,F CH; CH; H H NH
Example 44

3-{(E)[[1-trans-(4-Acetylamino-cyclohexylamino)-iminomethyl]-methylhydrazono]
methyl}-7-{[(5-amino-1,2,4-thiadiazol-3-yl)-(Z)-(fluoromethoxyimino)-acetylJamino}-3-
cephem-4-carboxylic acid

0.6395 g of N,O-bis-(trimethylsilyl)-acetamid are added to suspension of 0.2579 g of 3-
{(E)I[1-trans-(4-amino-cyclohexylamino)-iminomethyl]-methylhydrazono]methylf}-7-{[(5-
amino-1,2,4-thiadiazol-3-yl)-(Z)-(fluoromethoxyimino)-acetylJamino}-3-cephem-4-carboxylic
acid in the form of a trihydrochloride in 20 ml of AcCN. To the solution obtained 0.026 ml of
acetylchloride are added, the mixture obtained is stirred and treated with 0.115 mi of H,O. A
precipitate is formed, filtrated off and dried. 3-{(E)[[1-trans-(4-Acetylamino-cyclohexylamino)-
iminomethyl]-methylhydrazono]methyl}-7-{2-(5-amino-[1,2,4]thiadiazol-3-yl)-2-[(Z)-
fluoromethoxyimino]-acetylamino}-cephem-4-carboxylic acid in the form of a dihydrochloride
is obtained. 'H-NMR: 1.10-1.68, m, 4H, CCH,; 1.72-2.00, m, 7H, 4H from CCH, and 3H
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s, 1 H CHN 9.75, d, J=8 Hz, 1 H, NH WD 2004/ 007505

PCT/ EP2003/ 007603 -22 EX R5 1H-NWR 48 1.15 -1.55, m
wdbkho4@Rs 1.58 -1.90, m 4H, CCH2, 2.05, s, BEI/ER20834)07603

CHs; 2.75 - 3.05, m 1 H NCH 3.25, s, 3H, NCH3i 3.32

- 3.68, m 2H 1 HfromNCH2dnrd 1 H from SCH2; 4. 50,

part of the AB-quartet, J=18 Hz, 1H, SCH2i 5.28, d,

J=5 Hz, 1H, f3-lactam 5.77, d, J=55 Hz, 2H, CH2F;

fromg:.l-gg?sg‘ds, Zaf_-f: %ﬁgﬁggﬁ-ﬁﬁ %—%@Hsfra'f Wéﬁgﬁl\ﬁ?rogﬁggm. d4,'56’ part

of thg AB-quartell JF18 NI, Nt SCHLI8R7, d9J=b HE 1HL Rdactamy 548, d,3=B5 Hz, 2H,

o B e, cheiyon 3, 19, g L7 e

4.20, part of the AB-quartet, J=18 Hz, 1 H, SCH2i

Analdoct &y the giricqs el s B 3 bl ampobridfy ifing
mate@iaB{interihe@iatesiy) cobigounts offbmmyléd - H;, 7.30 - 7.40, m 1 H,
t hi ophenyl -H, 8. Q%, g, 1H CFEN 9.76, d, J=8 Hz, 1
H, NH Exanple RO -'17( E)[[ (trans-4-am nocycl ohexyl
i m no) met hyl t hijorethy! ] net hyl hydr azono] net hyl } - 7-

([ (5-.aninh N thNadi az -yl ) - (2) - (f] uorefet hoN§Rm
inoﬁ'z“h‘cﬁ%ylyam nd} - 3- deplhem 4} "5 car bog&l i)
3-{(E)ff g,ams-4-(d1.k}/-el-i- t eth ) bopil ) ari nocyc
| ohexyl i m no) nethy Hi o- - f‘ll fil o I
net hyl hydr azonol net hyl }-7- sam noidl, 2.M-t hi adi azol -
3yl (7). (F nor ot boyvi m{éré)(?-l oty 2 Hf

wher%fﬁ%%k 'a@?;%ﬁr‘t&d iR TRER BT bAow PHIMMR dHarsttdridafiors @itd bf e Bfnpounds

of e’{aﬂw3ﬁ$54%410 (4§-Qiﬁial$9-i'2qi®t@ﬂ iRekARHE Z-QQWQ‘)}DF’E phBX dpde 48 erg
obtainka ﬁﬂggqg}-&of alecﬁ‘ﬁérﬁ’orFo%ft -butyl ester in 2.5 m of DMA
are added t

0 a solution of 0.144 g of N (1,4, 5a,6-
t et rahydr o- 3- hydroxy-1, 7-di oxo-3 H, 7
Hazeto(2, 1-b)furo(3, 4-d) (rl\gﬁtj hi azi n-6-yl)-2-(5-amn

T2 At hradrazot SOt yr - \(Z)- 2 (TP CTTOXYT T 110)
E)gcetic a%fd amde in 0.5 mM of DMA“ng‘wm xture

4500 st 1 nrezp ang20mleR, OCHYM.80N- PUR, &Y, 8HAGCARG.3.33, s,
Th obt aizrpIGHS; $.40 LrEgD, nAt3HREH fRsh NEH &t tH from
t g - et hylseH heboap sftthe ABuReRl=18Hz, 1H, SCH,; 5.28,
pr  for e, 386l HzS1H, B-lattahd; St 7 d0d455 Ne 2he tHaRK.95, dd,

drli 3 JAE) [ [ t{ryapHZand(gld, -1F, mebétshme 7 132)0/9.58, m, 3H, aromatic-
c4 am no- | H; 7.70 — 7.90, m, 2H, aromatic-H; 8.10, s, 1H, CH=N; 9.86, d,
cylcl ohexyl i m no)negM4 4RI gAEt hyl ] met hyl hydr azono] nmet hy
46 J|- 6] [£5-am no-{}, 35 21170 mOBaZOCH31.75 —2.08, m, 4H, CCH; 2.18, s,
yl)) - - _(f | uor 0"@{‘@&%! SBOW) 3ﬂ9ﬁb}43;]33@8 natso3nf 8PN eAMAM NCH
cgrboxy!l i @cachd |izhd1RerdhR SOHIS 4.84, part of the AB-quartet, J=18 Hz, 1H,
SCH,; 5.28, d, J=5 Hz, 1H, B-lactam; 5.79, d, J=55 Hz, 2H,
CHJF; 5.96, dd, J=5 Hz and 8 Hz, 1H, R-lactam; 7.08 — 7.60,
m, 4H, aromatic-H; 8.08, s, 1H, CH=N; 9.86, d, J=8 Hz, 1H,
NH
1.28 - 1.68, m, 4H, CCH,; 1.75 - 2.02, m, 4H, CCH,; 3.31, s,
3H, NCH3; 3.48 — 3.75, m, 3H, 2H from NCH and 1H from
SCH_; 4.20, part of the AB-quartet, J=18 Hz, 1H, SCH,; 4.50,
s, 2H, NCHjy; 5.11, d, J=5 Hz, 1H, R-lactam; 5.66, dd, J=5 Hz
and 8 Hz, 1H, R-lactam; 5.78, d, J=55 Hz, 2H, CH,F; 6.82 —
7.02, m, 3H, aromatic-H; 7.22 - 7.40, m, 2H, aromatic-H; 8.08,
s, 1H, CH=N; 9.75, d, J=8 Hz, 1H, NH
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hydrochl ori de is obtained. b)
3-{(E)ff(trans-4-am nocycl ohexyl i m no) net hyl t hi onet hyl

wo p@itloyishydr azonol 20 PCT/EP2003/007603
met hyl }-7-ff(5-am no-1. 2, 4-thi adi azol -3-yl)-(2)-(fluor
onet hoxyi m no) - acetyl | am ne}223- cephem 4-carboxylic
aci d WO 2004/ 007505 PCT/ EP2003/007603 -23 2 ml of TFA
are added to a cool ed suspension of 0.235 g of

\(1’ +
ESEdI nmet hyl Ef hoxy) ¢ar bonyl ) am no- cycl oﬁb!ﬂMR m no) met hyl th

, WH5Z 9IRg | yE d:Hf 1.58 — 1.90, m, 4H, CCHy; 2.05, s,
7-{ [ pB=dang,no- 1, 2 afy. thi, 281782 @053my Mk, NEH; BIdsUSr ABGHX 6,32 —

i i noj-Jacet yl ] arpizgsl nézFie@hq FOrAINCRRENRONY b %sz I58_part of the
Wof a hydgkires 498 H2, 2HGCRL: 5 @'3=591£|z OH, R-lactam;
on_obtl gi7ved, R-55H5 2H, LEGF: @ds%ﬁ YDz bAd 8 Hz, 1H, &-
eVaporated. The | gyiRi B6s 07 JEH, dHeabeﬁa%bnﬁ% 055 s, 1H, CH=N:

with H2Qg gng \g;;gqqfeqq.plm{ate formed is
he filtratée obtained is Iyophilzed and

the fo

chr omat Qgr ap hy Bi 7@ ry 8HepH FQDBBNCHdeH frethGiﬂl,s2H from NCHz and
' dii frara SCtond 3 rpartof hecABdguadet, dFt8 Hz, 1H,
SCH,; 5.12, d, J=5 Hz, 1H, R-lactam; 5.70, dd, J=5 Hz and 8

or@maum(m. o35 Hal2k CH,B; 6.80 - 7.00, m,

/f | vor-ohet hnvyl

ic acid in the formof a hydrochlorldels obtalned
Exam#thBOl?S m4HCCH2188-212 m4H
64, s, 3H SCH3i 2.90-3.18, m 1 H
3-{(E2[[@r3n3-4remlnﬁcmlqhesvllmmmhmmetbyl}mﬂmmmolmethyl}-7-

{[(5-%253% HZzllzt{llﬂlaﬂgwlfgﬁégﬁoﬁnej@g}{@%Fﬂ%t@rﬂH@}"—S-%Ephem-4-

carbpgylicagidm 5.77, d, J=55 Hz, 2H, CH2F; 5.98, dd, J=5

a) %@%ﬂ%&@%@ﬁﬁm&do&eﬂhmﬁMethvltﬁ;o “methyl]-

l A 1 0¥ 20 112
o, ' Y;l;,)j -3-yl)-(2) - (f1 uor omet hoxy

A solutnmof)o F: (¢50) y>f ntmns-ne(}S—aanln@ﬁrﬁedméthybBoﬂhmuydnda:)cwmtﬂlel ¢arbamic

oo 1T n QTG B BBLA G FEEFHENTR g o
tetralyuioo-8hydag-1, Gdiare-Biy7 mmo(a,nsb)fumqsmwm 8)-thidzin-6LylP2-(5-amino-
124§haa%gﬂz’§§'§(% -(flugf nq%%lﬁlﬁg)r acnd}> ag\lglse g 0. %r,q?ofi@}zb the
mixtuBe Bbtained iststitad aNa-0y165 meof, 2\NBCI arbGdded. THe, mSUr bbiGind js stirred
o g o ol v b g B R s
filtratel] offHwa$hed. a8, drigd. SLf(_E)[[tans-ﬁ-(H , HElinethgletosty erbanylhéaino-
B SBBH R TR obre Bl 5 e .24 o -
y)-(Z)-¢fiquoemethonjimino}-atstal]drino)BcephemW-carbbxyliRaciddn the form of a

4 methyl, R4, 30 R5 and Re are
“yd'%y‘g’r”ggés"b‘ﬂ'“ 1, mr 1, is cyclohexyl and Rl is as

b) 3-{1Egc(trartse@ammom@ﬁlimmbmm\ammmimmhva&"zoh_a]
methyl}-7-{[(5-amino-1,2,4-thiadiazol-3-yl)-(Z)-(fluoromethoxyimino)-acetyllamino}-3-

cephem-4-carboxylic acid




10

15

20

25

30

TABLE 3 indicates the position of the -(CH2) m NR5R6

group in the cyclohexyl ring (m= neta WO 2004/ 007505
wEOHBPAND3/ 007603 -24 and p = para). |In the POIYpP2081007603

of exanple 52 the group -NR4- and the group -(CH2)m

NR5R8 attached to the cycloel@xyl ring are in the cis

configuration, in all other exanples in the trans

configuration. 'H NVR characterisati on data of the

2 mERTPRUF Sl S Bbin o 265 AL

dimethylethaxy)cart®nliaminottydoheiyliminopadthyathioxneathylimethyliNdraZoBo]methyl}-

U SR Bt SO Rl e«

carbaxy®acidip the doresf, a bydt@chitride a2 n86HZH.Clp aP& QG TheSokdtion dbtained

s stiffeq and 8RR opbrated. Tl SVapdiontbbia & Btainga 1Py dtEa with Ho0

and @ p@¢ipitate farngedHs filtrated of IThB Jilt@kEEbtAINEQ is-lydphllded and thl,

lyoprﬁgé@bryjqosgige o?gay%% is %Q%Hmbr%mwg é\%g s%ldho@ |qf)tracﬁed is

subjedtidto cBravatograph (iCiepiep RP bcandrimcﬂorﬁ(honmﬂqgj thet dtsired

cond b 55 vt G kg

thlomﬁhyllmelthylhwI'amna]mweﬁy@-g-{[@ -amiind-} ZGFtthlaioszl-yl)mZ)-J 8

(uoidhreripriblhEindhe ctpbdn Sibodie Big b B8 on iy, ™

hydradHjorid€liLobtained. 'H-ISMBO 1.30+-1.28], mM:HHZCCB; 348 -s2.13Hn, 4H, CCH;

2ol FH o8rE2 858 W of R A7 0 By e o g o

SCHS 3—&8—411 2im, 1H| NCHth326pﬁrGof the AB-gijarteti J=t1 8 Hzz OH, SCH1 4,30, d, J=5

ety o entimath SHES Wb PG Mectam:

838kmt1|—l,1€H:=gl /88 opf=8cHx 18, &AH. i ng materials the
conmpounds of Exanples 55 to 58 are obtained: 10
Exanpl e 55

Exarmiple(3) [ [ 1- (3 (am nobenzyl am no) -i m nonet hyl ] - net hyl hyd

@ ARame b IR fas D iminmetul sty iy srazoacy methyi)
7-{[(5-2%6‘-@?2ﬁttﬁ&ﬂiaﬁmﬁx/gﬂmﬁdlﬁeth@&iﬁ\ N(élqgaééiﬂgirﬁf -Qf-ce%hem-4-

drochl ori de part
carbsn'!%%c's&tindbarfm of 3.bydrqghloride), sCrp: 4.50 - 4. 75,

is obﬂaﬁhé@ aé&dnr%ﬂogli&fg‘%ms%gg%e? ufé E%ﬂ'\ﬁg’p bu@a{r%:thg gpélgﬁnate

Staft'ﬁa majerials. HAWMR 04D - 1193ﬂm |19H, 8id &rom C@Hz8nd 2H fem CEH; 2.58 —

2854rh' 2ﬁfr@@ﬁg('3fosH 3%81% 28; NCHi,;'3.3455FM, NCHS 3.6 antiP5821B-quartet,

J= 18 Hz, 2H SCH,; 5n}2)8 d, J=5 Hz, 1H, R-lactam; 5.78, d, J=55 Hz, 2H, CH,F; 5.95, dd,
J=5 Hz and 8 Hz, 1H, R-lactam; 8.10, s, 1H, CH=N; 9.84, d, J=8 Hz, 1H, NH.

According to the method as described in Example 1, but using appropriate starting materials
(intermediates), compounds of formula IA wherein W is N, R; is hydrogen, R; is methyl, Ry,
Rs and Rg are hydrogen,n =1, m=1,

is cyclohexyl and R, is as described in TABLE 3 below, are obtained. "P" in
TABLE 3 indicates the position of the —(CH,)»-NRsRs group in the cyclohexyl ring (m = meta
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3-{(B)[[1-[3-(am nonet hyl ) benzyl am no]

t hyl hydrazono] net hyl }-7-{[ (5- 20
wa@arimoesp2, 4-t hi adi azol - 3-yl ) -(2Z) - (fl uor onet horgt/EP1003/607603

acetyl ] am no}- 3-cephem 4 carboxylic acid (in the form

of a hydrochloride) 'H NVR-23.-41, s, 3H, NCH3i 3.52,

part of the AB-quartet, J=18 Hz, 1 H, SCH2; 3.88 -

4.12, m 2H, NCH2i 4.40 - 4.80, m 3H, 2H from NCH2

and Bbafe)cinuhe Bl o s3opt 2370 affe et ot Ugroup ricre

NRsReattachid toxthe c@iiohexylgirgaare ifdthe J::sszonﬁgu{attprg in-al| othet-examples in the

- 1 . i -
ranggorpaidn, "R charaflersdlon teha QTR REoNds T BlamBles b2 0 54
are aigo indicatet! in TABLE 3t Gempaunds of EX G2tdSd e obtainediim thedorm 6f a
hydr{g@l&r&gnyl Xis NH R is OCH2F, R3 is CH3, R2, R4,
are H n =1, mrl and the -(CH2) m NR5R8 group
|n the phenyl r|ng is in TABLB& a position. 'H NWR

201

F"ﬁ SCH2 3. 90 4. 12, 4.50 4. 80,

SCH FfHOTEKGJfDWH%% GCH,; QVSQHQ Q@HQH bNéﬁ 0 1338 m, 2H,

1A, (NCHJ 584, 8%H, RCFB: 3.40 adF2 30 EB- q%’éhet&h"g 8 H2- 4P SCH,:
355 Hizs. 89160485 HE, 1+, tHactant, 539t 8M0=55 125 2H. GHEP.5.90) dd, J=5
4H, ar QmBdrd® H, 4, Biactim; .10, s FHENEHN: 83‘.‘84,‘2!1, J95HZ, 1H, NH

-1 m nonet hyl ] - me

%‘3 _&_E%_#

—_— -
[a]

H
erF
mo
OHP Rj
15

—h

4 flovdeerhbepi

| 84
: S,CMME@ -‘fac'te{ht

'§7FO0 - EP‘i@”P\'
. ABRQUAR,
Q;] 1

90,
'3@75“?9%4 NG, B

J18Hz, BH, BE

oNny4, 3o>§n'§H

O >S>wOo
()N 0)

Ition. an

T .7o’—.31 RaH, ECR, TH0 1,
) . C 3 57, AB-qu:
8 He, '%"39 bag Jﬁsfééna

- s,
0- 7. %gazﬁaét@b 2R! AFCELG, Ly b ,d.E.JFfBg%

u', . ZU 1 I\III:I'(IVI: I ATES LAAITJT © A
3- Am no- 1 (trans 4 am nocycl ohexyl ) -guani di ne a)
Accdrding testhé nfe3hdétt aodescrbébimBxatripleolirbeit dsihg approhsate Istartingoaaterials

:15}'1.& t t a solution of 1.10 ¢
the 0 Pgﬁ%rﬁfn%{abp%%# a%og%a;ghgc acid tert-butyl ester
Example255 n1 of Et Ac

0.58 m of |
SR PR B B8 PRl i

1,2 4-tHIidﬁﬂ-mﬂ(zoqﬂheﬁmthbxﬁhﬁid)sdc@tﬂ]%mlno}-3-cephem-4-carboxylic
rans- 4- - t hi our ei do) cycl ohexyl ] car ba

Et hoxycarb nyI
ac'drﬂ“cthﬁcfi’ﬂ" &’@Ft"yﬂm‘% er i s obtained. b)
'H- NtMeR: ?w&] té irmlmwaelscw pAE bPIBAB-qudrfet, RRAB HZA§HUISCH,; 4.50 — 4.75,
m, 3H, 2H from ’%CHz and 1Hfrom SCH;y; 5.29, d, J=5 Hz, 1H, R-lactam; 5.76, d, J=55 Hz,
2H, CHJF; 5.95, dd, J=5 Hz and 8 Hz, 1H, R-lacatm; 7.25 — 7.60, m, 4H, aromatic H; 8.17, s,
1H, CH=N; 9.75, d, J=8 Hz, 1H, NH

Example 56

T ~

&

®

D~ D ()
PN
N O

&
op

3-{(E)[[1-[3-(aminomethyl)benzylamino]-iminomethyl]-methylhydrazono]methyl}-7-{[(5-
amino-1,2,4-thiadiazol-3-yl)-(Z)-(fluoromethoxyimino)-acetylJamino}-3-cephem-4-
carboxylic acid (in the form of a hydrochloride)

'H-NMR: 3.41, s, 3H, NCHj3; 3.52, part of the AB-quartet, J=18 Hz, 1H, SCH,; 3.88 — 4.12,
m, 2H, NCH,; 4.40 — 4.80, m, 3H, 2H from NCH; and 1H from SCHj; 5.28, d, J=5 Hz, 1H, R-
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WD 2004/ 007505 PCT/ EP2003/ 007603 -26 7.4 ml of 4M
NaOH are added to a suspension of 1.69 g of
wQ tooans?sds ( 3- et hoxycar bonyl - PCT/EP2003/007603
t hi our ei do) cycl ohexyl]carbamc acid tert-butyl ester
in 10 mM of H20 and 15 m of25Et OH. The m xture
obtained is kept at 900 for 30 mnutes at RT. The
precipitate fornmed is filtered and washed with
. @t e r r I y Cc
Iactag'lé ?J‘@/ gr%i% Hz (ZhégftéF % 361 g&bgﬁaﬁ% agé{ 8 r;%“?ﬁ RAatAhLATS C 758,
m, 4 anematic HZBI\‘!Ht aiyliH, |CH'I?[N1|908A di ¢ Hz,vid, direxyl | - car bani ¢
ert-butyl ester A mxture of 1.19 g of
Exar?{iie%é 4-t hi our ei do-cycl ohexyl)-carbam c acid
Compeund dfiforphulz A inrthe fodmGaf 4lhydrdchtofideahésgin odi de in 50 ni
of MOH is stirred at RT. Fromthe m xture obtained

2 gnt is evaporated and
s-4-(2-met hyl -i sot hi ourei do) - cycl ohexyl ] -carbam c
tert-butyl ester in 10_the form of _a_hydroi odi de

i s obtl%lpm $ NH, Ry is OCHZF, Rsis CHs, Rz R4, Rs, Rg are H, n =1, m=1 and
the 4<t:n RNRERG érd\@étlmﬂe ;ih%ﬁ&lfﬂn@% mtﬂebafwdsﬂiaﬁxyl | - carbanmi ¢

aCI tert- %H ester a stro ng basi c i
4

"HNBIR Rty S NGH: 2 Bar GF i Araaniat 5 1 BdE, A00SEOhi90 - 4.12,

m, 28/ ﬁc&@dﬁsb M%oanﬁgﬁpgmﬂoﬁmeﬁz an&)@HQro?ri SCH;; 528, d, J=5 Hz, 1H, &-
-4-(2-me Hyg-lsot | our ei do) - cycl ohexyl |- cafbam ¢

'aCta[Hb |507 8t dr 4= 556"& yH. Ebklr5.96, ddnd=3 bz and B He, Fub'd?» RMide28 rn 7.60,

m, 4R0aroaBE H;18 @4, d N1, BHEN! e gLz, 4, NH.r red at RT, 15
the ion exchanger is filtrated off and the flltrate
obtal ned is lyophilised . [trans-4-(2-Methyl-
Exarhﬁfétﬁﬂ our ei do) -cycl ohexyl]-carbamc acid tert-butyl
ester in the formof a hydrochloride is obtained. e)
Compewnchef-farmuiaAindhe fesii atiarhydeachlprijewhersiry cl ohexyl | - car b
anmic acid tert-butyl ester 0.183 m of hydrazine
jydrate are added to a solution of 1.11 g of
s 4 (2-nmethyl- 20

boror IS pheih %15 BHC B SOt Rorttle e BTt Ra B, F8 1/m= 1 and the
—(CHRE Nﬁg@j{w umbrmgllvrﬁ@;l? irrrftﬂe\paﬁpclﬁt@ﬁ.
N R SGRT S50 B PLine AR adastet. 4518 2. 48 SFHE 3 410,

m, 2If-I0N(IH9f44?6h)4¢l50ﬁhbHr2ld¢rohﬁNQ ahml@l fromt CH,; 5. 15 d, J=5 Hz, 1H, B-
t.rans- 4-amj noc 8I ) - 1q_l'Jam di ne

lactaify 14 ai-S1 RGP Be, T, [-iactam: & Chi hidizol; 7.20 - 7.55, m, 4H,

aromlati€ #78:1%; § MHIGHENI @) 78YdngreHPYIH, M nocycl ohexyl | -carb
amc acid tert- 25 butyl ester in the formof a

hydrochloride and 4.2 m of 5.4MHC (in MeOH) in 50

INTERMEDIATESOH is stirred at RT. The vol ume of the
m xture is reduced and a precipitate forned is

ExampletAat ed of f, washed and dri ed.
) - uanidine in the
A"?ormgpang.“d?@wgé% gk?‘g.gyllséﬁo Z\i )neg H-NI\/R 1. 10

To a%gﬁlﬁﬂi 1330 @‘félp%fﬁ atrtgg aglu é@ﬁ'gtgfeﬁé’r in 35 ml of EtAc

0.58 B @frpthexycart!mvl-la@hngyampamddaﬂ @nd ther mixtuge obtaineidas stirred at RT.

Qr'ﬂ?a%ﬁ 5%2 ABLE 4 below in

The {”%8' ogﬁn ﬁﬁeér oc or| a'pgd'% a?e%—ed 1H NVR dat a
[trana-ﬁd%&tb@(yg@bomd{th|¢urerAEuﬂoldexyI]carbam|c acid tert-butyl ester is obtained.
b) (trans-4-Thioureido-cyclohexyl)-carbamic acid tert-butyl ester
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TABLE 4 WD 2004/ 007505 PCT/ EP2003/ 007603 -27 EX

Conmpound of formula 1H-NMR NH 1.08 - 2.20, m 8H,
wEgkK2/00B000 - 3.28, m 1 H A2 NCH 3.60 - 3.B8I/EP3003007603

H NCH, 7.72, b, HZN~, NJ~ N 2H, NH 8.48, b, 3H NH

HHNH2 NCH3 1.00 - 2.20, -$-8H, CCH2; 2.78, s, 3H,

NCH3; 3.05 A3 - 3.32, m 1 H NCH 3.60 - 3.85, H2NN

NJ~ N,, m 1H NCH 850, b, 3H NH HHNH ,,NH

74k e i Sfprl T o g+ oy

thiouegidb)ayclohexylleatiartic ac@ &rt-bu;ylasterm 1Q mhof Hi9 anqm;ﬁml of BEOH. The
letlg_ Rﬁ]éhnghn_.ls E%iﬁ'gpb@" for 30 rr}mut?s ?ﬁ l'?‘]'l(') C'I;/hg Pgﬁc'e('tﬁ“i foImed is filtered and

washegwvithndiethylether |(trms-4a)'h|oure|do-cyclohexyl) -carbamic acid tert-butyl ester is

obtaié' trans-4- D et hyl am nocycl ohexvl) - 3- net hyl -t hi our ea

.90 ¢ of et hyI -isothi ocyanate are added to a
: ptk : i} : C; | ester

A mn‘?tMn%' g efr@g@ef@ragsrﬂhép o afcloﬁag@.camm@gmg& o8] 1855hd 0.41
mi ofIthhyl@dtdetth mtohblePH isistirtgd at RT. rﬁmtnyhe triitangrabiained solvent is

evap?g?(?dr %ﬁgtvﬂ% 2-m etp)g rlﬁort]rg%urado%g(clc?tsexyﬂ] ?rtc)jamlctaﬁ:lq tert-bu{yl ester in

the fmruumfeaahytslmodade,nsmbwn@i 50 g of

Thaltic. g
40 mbof arsttdqgl basdzl mreexczhaegerrm etiloade farm (AmbmhtdwlRAﬂO& (@1)B) are added

toa %@?ﬁd{ﬁggﬁ al '3? [t}lazﬁs-t%r @Hﬁétﬁ&lq&gtﬁng%@? fgdf&%%lgisérggmlc acid tert-

butyl sisten irgthb derimeofi aalnydemodhda @e50 mhofdtldQo Tihd eniktorenotaifet) éx dtirmed at RT,

t
e Bl S AR A 1o AT R o e
|sothpu5&ndq£)+cydobexymcaibaenb add tert-butgltester af thedordh ohehydrbthiaride is
obtalﬂgd ained is lyophilized. 1-(trans-4-D nmethylam no- 15

cycCl ohexyl ) -2, 3-di net hyl -i sothiourea in the formof a
e) [trapshd € (Hvd mlmbéamummmtlmamnbcvclbhékvll-carbamlc acid tert-butyl ester

0.183 é{nf)ﬂ&d?gz&ge; AlSorfafth Bl h%dd%ﬁ“t@?%glu%ﬁéfy 37§ of [trans-4-(2-methy-

isothibutelda}icyrelbheryrcarbacycacith eeribytylaster dn 5®tr1hyf Eﬁ()}httlhn mixtra

obtaiaf Ep R En8 o al i Prgfor S iarBriplimiemblon

aminocyclohexyl]-carbamic acid tert-butyl ester in the form of a hydrochlonde is obtained.

. f)_3-Amino-1-(trans-4-aminocyclohexyl)-quanidine

A mixture of 1.15 g of [trans-4-(hydrazino)iminomethyl)-aminocyclohexyl]-carbamic acid tert-
butyl ester in the form of a hydrochloride and 4.2 ml of 5.4M HCI (in MeOH) in 50 ml of
MeOH is stirred at RT. The volume of the mixture is reduced and a precipitate formed is
filtrated off, washed and dried. 3-Amino-1-(trans-4-aminocyclohexyl)-guanidine in the form of
a dihydrochloride is obtained. '"H-NMR: 1.10 — 1.60, m, 4H, CCHy; 1.72 — 2.12, m, 4H, CCH,;
2.75-3.08, m, 1H, NCH; 3.30 -3.60, m, 1H, NCH; 8.30, b, 3H, NH.

According to the method as set out in Example A, but using appropriate starting materials,
the compounds of Examples A2 to A4 of TABLE 4 below in the form of a hydrochloride are
obtained. 'H-NMR data are also set out in TABLE 4.

TABLE 4
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refluxed. Fromthe m xture obtained solvent is
evaporated and 3-am no-2-(trans-4 20

walzovesbmam nocycl ohexyl ) - | - net hyl - guani di ne | PCT/BB2003/007603
formof a dihydrochloride is obtained. 1HNWVR 1.12
-1.55, m 4H, CCH2; 1.75 -1288, m 4H, CCH2; 2.30, b,
6H, NCH3; 2.70, s, 3H NCH3; 3.20 - 3.80, m 2H, NCH
WO 2004/ 007505 PCT/ EP2003/ 007603 -28 According to the

ll-‘l 0 WB“WEW, ' '
EX {arting rra((!a?rgﬁlrmmathee conpounds of Exanple B2 and

B\S of TABLE 5 beI 8y | N 1 feng-02.200mm, a-imcﬂngm.r.am,a{QH,
A2obt ai ned. N a off NOH; 30807 03.88(IMm, PH] RCHEH.72r'.,

al so B8t BUE 5/ 2B, NABBR8Db,B3H,GtHirpound  of

f)rrrula N!\%leS,,N(CI—B)Z(DZO) 1.22 - 1.70, m 4H,

CcCH2; 1.90 28NH. B2 H2ZNM u m 4H, CCH2; 2.70, b,

6-INCI—I32953452 NfNHHmmM 2H NCH 3 NHCH3 1.10

-1.88, 6H, ; 90 - |23.008; 2.20, AHBHNGER,;, 2588, €CBR, NCH;; 3.05
a32{37. s, Scjk D. 76| —3.3Birh, THONESH;8.60< 8BS, H 1

2{83, HA 3PN . 32| m,3IH RCHN8.5b, JIGHNIEH3

Exanpl e (ﬂ ﬁ

rans- 4- ((Hydraznmo) meghyl i mi nomet hyl ) ami nocycl ohexyl
1trinethyl ammm um 10{chl oride _a)

e —_—
—t

({rans- 4-,5&4 Dt - if 4 oot b8P end G‘)Utidh@(‘yﬁlmt m, AH,
asethvl a I iy | de A|fGH2£40gf3. ,&H from

1] (MM M axi_po- cycl ¢ h@g:g‘dﬂﬂ‘rfé@m C H-3ur 865, m, 28,
ml of MeOH Hand 0.36 n IybiddiNd is stirred at

RI. The mxture obtained is refluxed and solvent is

evaporated. A residue forned is treated with H2O, the

Exa“?#] Yepus m xture obtained is stirred in 15 the presence
a strong basic ion exchanger in chloride form

3-Aminor2€(trans-d-diRkthylomircicyBlohexyl) tmethgl-gnahidine filtrate

MY TIEICMER M R IR

0.90 g sbMethyliisethitwyanate Iacmaﬂdpb]te arsoliomyf &fdgrof tramédatimeibylamino-
S _obt ai ne
cycloppanamine, '“%’Pr%}'a‘?f ENHIVRERYIS RRABRE ISR A RIcSAYem iy
evapcbr‘atedandm(ﬁwmmmmnumbbbexw)%—meﬂwl-ﬂﬁom isfobtained.
4 .d ! . nC cl ohexyl]-trim
i Prara—o. 118 nl  of
A mmyrdrcﬁmameg mphgﬁdfeatymmmoyefohww)ce iethyl- t‘rﬂtmréahm 10 sk 6fMeOH,

116 Y pEoN b1 (PR oy TR BRS MRiMAesiee I ttrastoh BT, Erom the mixure
obtaiteksolyent tsrévapbﬂa}/édaamhé evagdratidndesidse obthined éitrédied With H,0. 10
mi offaostrong basuc lalndéx%ﬁanger in c IonJ+ tN orm (Amber?te IRA 400 (CI)?) are added to
the aqueous mixture obtained and the mixture obtained is stirred at RT. A precipitate

obtained is filtrated off and the filtrate obtained is lyophilized. 1-(trans-4-Dimethylamino-
cyclohexyl)-2,3-dimethyl-isothiourea in the form of a hydrochloride is obtained.

¢) 3 -Amino-2-(trans-4-dimethylaminocyclohexyl)-1-methyl-guanidine

A solution of 0.71 g of 1-(4-dimethylaminocyclohexyl)-2,3-dimethyl-isothiourea in the form of
a hydrochloride in 40 ml of EtOH absolute and 0.126 ml of hydrazine monohydrate is
refluxed. From the mixture obtained solvent is evaporated and 3-amino-2-(trans-4-
dimethylaminocyclohexyl)-1-methyl-guanidine in the form of a dihydrochloride is obtained.
'H-NMR: 1.12 - 1.55, m, 4H, CCH,; 1.75 — 1.98, m, 4H, CCHy; 2.30, b, 6H, NCH3; 2.70, s,
3H, NCHj; 3.20 — 3.80, m, 2H, NCH.
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1.70, m4H, CCH2i 1.82-2.30, m 4H, CCH2; 2.80,s, 3H, NCH3;
3.05,b,9H, NCH3; 3.30-3.50, m 1 H, NCH 3.60-3.80, m
wda 2044/006Gbs 25 According to the nethod as set OBPCT/EP2003/007603
Exanpl e C, but using appropriate starting materi al s,
t he conpound of fornula WD-2804/ 007505
PCT/ EP2003/ 007603 -29 C - NH,,,NCH33 H2N~ N) N
EXC2 HHin the formof a hydrochloride is obtained.
"HHNWVR 1.18 - 1.70, m 4H, CCH2; 1.88 - 2.30, m 4H,
CCH2; 3.05, b, 9H, NCH3; 3.20 - 3.68, m 2H, NCH. 5
Accotginghiol the Brethod as set out in Example B, but using appropriate starting materials,
i ! - 3- pet.hyl -
the c§m§‘5n ) c;? E§<E|Jn|q% éﬁ %gcﬂé3 §fef'{\1% 36%%&{‘.%’9{4; }orr% afa my\él'ocﬂféﬁde are
obtaiedh HrHrwamataLofzme bompwrﬁswbtaumﬂyarb alsersgt putdn TABLIE5.
guani di ne S-net hyl - 2- et hyl -i sot hi osem car bazide is
reacted with trans- 1,4-d iam nocycl ohexane 10
accord| ng to the net hod oTAEkEﬁpI e la). Beside

ala IAX ")

& forlmof a rmnohydr"belm%rl de, a

ST ae ol 0,y

ohr ot ogr @gdﬁsz&o k,‘gbc 4ﬁ ﬁ@ﬁz 1,90 — 2.28,
Bden: y,L, |Nden ve of | m,4H, CCHj; 2.70, b 6H, NCHj3; 2.95-3.45,

3- am rfo- i

S- ns-4-an noc&cl ohexyl) - 3- et hyl - gua
nidinelr'l"th formof a dip NGtide is obtained.

Bdi di[ng m n t e farmof a trfGGHeEEMW. 6 3UENCH:a,(ﬂ9163ISn3H NCHa.

' NACH, |1.10—
3-Arn no- bi sNaH, ("ns A-"anj nogyc1l% ex IC)CF!? 1g?h %18 my 2H,

3- afi no- bi s 1¢@- (trans-4-anj nocycl ohe

from the" ?’ | dene derivafjyg iy NGHs; 332 - 3.62, m, 2H, NCH
met hyl - guanl d| ri‘e in the form of a di hydrochl oride

Ll NINAD:

dlUCUl UI Ty 1o lIIC IIBLIIUU UI I:)Kd.l'lpl T J. U). I'F NIV,

Exan%%? 1.20 -1.60, m 8H, CCH2; 1.80 - 2.18, m 8H,

[tran rfzmo)'geﬂyql'"ﬁﬁ%@ﬁﬁ‘mﬂn'"ngaﬁNggﬁﬁﬁmg&hZYE'%'ﬁm%

chlotide Exanpl e D, but using appropriate starting rmt er| al s
1

A mmmeajfmmo oH Nvanemymrﬁhecy&l@tcexy% rﬁemylLtmoTy%BhuEzﬁ m|2>5MeOH
and q.,&B g'Eot6 @gﬁzhocg?%lg sp rr%é 1'2&[' :ﬂ’i‘ue mlxﬁ_ ure c'\ﬁamed is re%uxed and solvent is
evaporated. A residue formed is treated with H,O, the aqueous mixture obtained is stirred in
the presence of a strong basic ion exchanger in chloride form (Amberlite IRA 400 (CI)¥),
filtered and the filtrate obtained is subjected to lyophilisation. [trans-4-(2,3-Dimethyl-
isothioureido)-cyclohexyl]-trimethylammoniumchloride is obtained.

b) [trans-4-((Hydrazino)methyliminomethyl)aminocyclohexyl]- trimethylammoniumchloride
A solution of [trans-4-(2,3-dimethyl-isothioureido)-cyclohexyl]-trimethylammoiniumchloride in

EtOH and 0.118 ml of hydrazine monohydrate is refluxed and from the mixture obtained
solvent is evaporated. [trans-4-((Hydrazino)methyliminomethyl)aminocyclo hexyl]-
trimethylammoniumchloride is obtained in the form of a hydrochloride. 'H-NMR: 1.40—
1.70,m,4H,CCH,;1.82-2.30, m, 4H, CCH_; 2.80,s,3H,NCH3; 3.05,b,9H,NCHs; 3.30-3.50, m,
1H, NCH; 3.60-3.80, m, 1H, NCH.

According to the method as set out in Example C, but using appropriate starting materials,
the compound of formula
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D1 1 H NCH 3.20, s, 3H NCH3; 3.52 - 3.85, N~ N
"J~Na H I HNH2 m 1H NCH 7.75, b, 2H, NH, 8. 40,
wW20036p753H3 NH WO 2004/ 007505 PCT/ EP2003/ 00760BCT/EBD0M97603

,,,»NH2 (D20) 1.25 - 1.60, m 4H, CCH2; 1.82 - D2 2.18,

m 4H, CCH2; 3.00 - 3.20, 4B9-3H H2N~- |1 H from NCH3

and 1H from NCH, 3.22 CH3 3.45, m 1 H, NCH NH2 (D20)
1.50 - 1.90, m 8H, CCH2; 3.09, s, NH 3H NCH3; 3.20

- 3.40, m 1 H NCH 3.50 '0 D3 H2N - 3.68, m 1 H,

NCH ~N NI H CI—BNH,,,,NHCI—B DEH2N -1 NN I H CH3
D5 NH (D20) 0.50-2.00, m &I(t;m om CCH2 H2NNI N) ~
N NH and 2H from 5, 2H H 2 NCH2,

2.92- 3. 30, m Ciﬁofro CH3 and from NCH2
D6 NH ( D20) . 8H from H2NI -1 NN
NH and 2Hfrom - 2.80-2.95, m 2H H 2 NCH2;

. 2. 98- 3. 25, 5H, 3H fro 2H fraom NCH2
in therforyq! BHYBTOCIoRGE is Qhlaing. ‘Q@ﬁ%dﬁ H%CCH@W 2.30,
m, 4N~¢>bH5n3 68;1b, $Hl RCRMIEIL2 388Im2 PHI NCP. CCH I H

. 62-2.85, m 2H, NCH2: 2.90-3.25, m CH3 .,,,,NH

5H 3H from NCH3 and 2H from NCH2 D8 NH (D20) 3.17,
Exarfiplelyl, NCH3; 4.09, b, 2H,

3-Amino-bis-1,2-(trans-4-aminocyclohexyl)-3-methyi-guanidine
a) Benzylidene derivative of 3-amino-bis-1,2-(trans-4-aminocyclohexyl)-3-methyl-

guanidine
S-methyl-2-methyl-isothiosemicarbazide is reacted with trans-1,4-diaminocyclohexane

according to the method of Example 1a). Beside 3-amino-1-(trans-4-aminocyclohexyl)-3-
methyl-guanidine in the form of a monohydrochloride, a side product is obtained which is
purified by column chromatography (Li Chroprep RP-18%, Merck). The benzylidene derivative
of 3-amino-bis-1,2-(trans-4-aminocyclohexyl)-3-methyl-guanidine in the form of a
dihydrochloride is obtained.

b) 3-Amino-bis-1,2-(trans-4-aminocyclohexyl)-3-methyl-quanidine in the form of a

trihydrochloride

is obtained from the benzylidene derivative of 3-amino-bis-1,2-(trans-4-aminocyclohexyl)-3-
methyl-guanidine in the form of a dihydrochloride according to the method of Example 1b).
'H-NMR: (D;0) 1.20 — 1.60, m, 8H, CCH,; 1.80 - 2.18, m, 8H, CCHj; 2.95 — 3.20, 5H, 3H
from NCH; and 2H from NCH; 3.22 — 3.48, m, 2H, NCH.

Analogously as described in Example D, but using appropriate starting materials the
compounds of Examples D1 to D10 as set out in TABLE 6 below in the form of a
hydrochloride are obtained. 'H-NMR data are also set out in TABLE 6.

TABLE 6

EX Compound of formula 'H-NMR

" 1.10 - 2.25, m, 8H, CCH,; 2.88 — 3.12, m,
D1 N /U\ Q 1H, NCH; 3.20, s, 3H, NCH,: 3.52 - 3.85,
2SN N NH m, 1H, NCH; 7.75, b, 2H, NH; 8.40, b, 3H,

CH, NH




H2NNI
CH3 H NH2 4H, arom H D9 NH (D20) 3.18,
W@ 209/001305 2H,
7.20-7.55, m
PCT/ EP2003/ 007603
CH3 Exanp

N |
H2N, % N) ~ N NH

-31-
le E

N NCH2; 4.42, b, 2H, NCH2; 7.20-7.48, m

s, 3H, NCH3:
2 4.43, b, 2H, NEHRPEP2003/007603

cH3 H2 4H arom H WO 2004/ 007505
D16 3gH H2NI

N~ NNL2 | H

[trans 4- ((1 Met hyl hydr a2| no) i m nomet hyI )am nocycl ohex

Ben

zyl i de% derivative of

yl J —tTT et llyl =—anmont uuwﬁ Of Hj:zo'_) 1025 D&fl66vll,nl hlﬁlIECH 1.82 -
derlivative g ¢~ >N 2

D2 4mi no- | - ( ran nocycl pBd48yvin) 48; GEHE\d.0QyH 3170 #He3H
The pitos ohapof 5 g DholNechengy i A8RNCH; 3.22 -
derlvatlvlé of {B-ami no-1- (traps-4-ani hocycl o

hexyl ) - 3-Cret hyl - guani di ne i n| 848, Mmodkh NCHa
norjohydrochioride in H20 is adjusted to pH 13.6 by

addi ti (D20)dHME+ hS80, ms8dxCCHg 13D, s,
Iﬂ t 58H, NGHg i 31201- B340 mi, dH, HOHI; 3.50
Sol bA8\a4, derlél, EH vat i ve of

3- ani nzo\JN

4-gm nocyl:l ohdkyl ) - 3- net hyl - guani dine i s obtained. b)

+ hvl

heX
Dt
of
3-9
in
Sti

x
alID hI'

\J. IICLII III ul

yll-tri ggt hyI
hyl i odi ¢le
1H@§"\of/ﬂ\e% i dene

m no- (t rians- 4- am nocycl
AcCN.cHhe m xture

15 obt
rred at RT Solvent is ev

na
I LILIL IIUIICL Ilyl

ride 1.295 g of

of AcQ\l are added to a solution

derivative of

bhexyl ) - 3- net hyl - guani di ne
hi ned is refluxed and

hpor at ed, the evaporati on

D&S
a g
sus
fil
lyg
t he

i due oblrhi ned is treated
tpqp%ﬁa¥§lc i on_exc anger
pehstnon Tef miy

t rat el,pbt Hi ned
philizdte obtarred is trea

solution obtained is adffl

Amzlm)iezm-arm i, 1 OH 28H fromafCH;

|
bt 272 ERk: 26822 sk, 2H.
2lSICI"lQ 2 92—'3{3@, h’l SH{ Blﬂlfl'omeeHa

S s

NaOH to pH

0.
t he
to
l'ya
sub
gr g

4, the MH xture obtained i

aq, aw)@us hase oht ai nefl
pH 2 nnd > wfie e a

phi | i te”obt. dis dis
j ected?t o chromatOgraphy
in size 40-63 pm Merck).

> I}Bzﬂ)IOaEU—QKd)OV\hﬁ noIgH8HHrém CCH,

a2 don GER Febdp mygbt

>Nbvgd2 98-31430maBH, 3H from NCH;

B, 20 FRNE B i ni n

taining the

DieS
ben
[tr
(in
de

I red pragluct are collect
AN den der| vat | ve of

ans-Yy ( dra2|no

1norreé ylb")am
in th 3f or m of

2 (D, @) 0. 72008 ) AL CHAEl.32-1.88,
m, 6H, 4H from CCH, and 2H from CCH;
y| b.ebra, wmxdmmmw zgulzalzy m,

Jrlde is 25 obtal ned.
5H, 3H from NCH3 and 2H from NCH,

D8

NH

(D20) 3.17, s, 3H, NCH3; 4.09, b, 2H,
NCH,; 4.42, b, 2H, NCH,; 7.20-7.48, m,
4H, arom. H

D9

(D;0) 3.18, s, 3H, NCH3; 4.09, b, 2H,
NCH,; 4.43, b, 2H, NCH,; 7.20-7.55, m,
4H, arom. H
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c)
ftrans-4-((1-Methyl hydrazi no)i m nonet hyl ) am nocycl ohex

w@ kdo4moisoet hyl - anmoni untchl ori de hydrochl or i deP@I/EP2003/007603
m xture of the benzylidene derivative of
[trans-4-((1-nethyl hydrazi an@i(-i m nonet hyl )) -
am nocycl ohexyl ] -tri met hyl ammoni untchloride in 1.7 m
of 2N HCl and H20 is treated by 30 steam

mell Fat Fromthennixture obtarnmed sotvent——s

evgpor at ed trans 4- ((1- Metpyl hydrazi no)im nomet hyl )
am nd‘!>§I .~- A anproni unchl onde in the form
of 004/ 075 s / EP2033/ 007603 -32

hycrochl GHyde is u z H NVR:

1.35-1.72, m 4H, CCH2i™ 1. 82 2.0, m 4H, CCH2; 3.05, b,
9H, NCH3; 3.20,S, T H, NCH3; 3.30 - 3.72, m ZH, NCH
Exanfple®Ee d, J=4 Hz, 1H NH 7.74,.b, 2H NH 5 Exanple F

[tran%-Ag‘éJMémythMaé ?ﬂniﬁﬂmw)%hﬁnsewah&ygtthmawam di ne

nzyl1dene derivative “of
am"{Q"ﬁlanSb"PﬂElGhydr azi no) i m nomet hvl ) am nocycl ohexyl | - 1- N-

g)_%@rﬁb%neaw.)& 4 fenifd-13trandl aftin AV 6aARGhe

O fOormc acra rs.5

The gid [ofiaisolptiert ofH @ of g\edfenbydldglye dereia&v&i@rii -gminov(teins-4-aminocyclo

nexyf; AL AEdiIdh AR s A YSRGSl AL DS gk el 18 oH 13,6

are ad are
by adxdifioncof BN; &aOHv'Bpmmaqttﬁd obthineddy exttacted with €HsClgl Tde organic phase

obta??& %' d?%ﬂ anﬁ {\Jlgﬁttlg gy%@o&% gnﬁe%z@ﬁgﬂg&ﬁ;a’&ee 8Pé Hﬁ\ln%n1 (trans-

4arrmczwcl¢1letxut)é mdhmlegﬂansilrfe is obtag@dof f, washed and dri ed.

Q_Ba}s/g%gg Zﬂ%b{(é‘j ﬁg :‘302 ﬂtlea r?éﬁ Jll )‘Irﬁeltl;tﬂ{l rn/)g {a‘zmo )mmomgthxl n-amlnI gjcyglo-r |
heyﬂ@'mmhmMIumhmanl ned. b) Benzylidene derivative
1.29?%;&5l H]e:(hlll?(tl ein 1nO mhof dt\caCZr\f %r g]e ton% §%Iu 3 ?n 1 n%SW:’F 8eH@Qdene
derivative df-3|>am|h0f1n(1kansl-é aﬂwnoouclmhexw))f-B -theftyl-glanidine innAdGM diheamixture
obta@gglsorg L%(eﬁ%l P hr%]d 8{ RIP.' éohgenﬂs MSOJ%%?!Z mei eq/%BSration residue

erlva Ve
obtaiped wtseaﬂec(\(/llh Hy@ aad witb 2Qinntiof a strohy basm:nonmymmgbe iydhjoritle form.

vl 5y A B PR Bl

lyopﬁilrsatmm Xhalyophitizate wbthined is réated aith #h0, tHeepHTofxthel selution obtained is
. Qbt at.n iy p

adiuglgl BB s o 133 el plaRed i BlaRe g iBcticr. he

aquedas phasel obtaindd is adjusted with 8N HClI to pH 2 and the mixture obtained is

voprilefh Qﬁw‘i‘]’faf&h%k%"ﬁ%% ST A e shoamatasraphy

(Li-Cheopodyt RIP1180,. graih sizeAt0-63pm 1Mefck). ﬁaetlénaommammg the desired product

are CBR%:Xng orbcfly%/q{@fzsgﬁthh\” @%ﬁl@%g% :dgl Qﬁ?”lvg/ ef @ans-ﬁ Rt r%'eﬂwylhydrazmo)-

(|mlnbtrlethyE))a#ﬂr@c(cyelehéwyl]hmdemmanm)omumchIonde in the form of a hydrochloride is
bt dnom&*t hyl') am nocycl ohexyl]-1-N-fornmam de in the form
° 3'8? a hydroiodide in 10 mM of H20 and 10 m of strong

c) [tréress4-¢(1iMethghinadins iminomethlinmifecychaxilstrigie thyl-&@moniutnchloride
hm!' xciﬁr.g obtained is filtrated and the filtrate
is treated with 2 ml of 2N HCl, benzal dehyde
A mixtoi df thiebenzylidene derivative of [trans-4-((1-methylhydrazino)(iminomethyl))-
aminocyclohexyl]-trimethylammoniumchloride in 1.7 ml of 2N HCI and H,0 is treated by

steam destillation. From the mixture obtained solvent is evaporated. [trans-4-((1-Methyl-
hydrazino)iminomethyl) aminocyclohexyl]-trimethylammoniumchloride in the form of a
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acid are distilled off and solvent is evaporated.

3- Am no- 1- (trans-4-am nocycl ohexyl)-3-ethyl 30
w@uo@aioaisn® in the formof a di hydrochl ori de i SPCT/EP2003/007603

obtained. 'H NVR (D20) 0.88 - 1.75, m 6H, 4H from

CCH2 and 3H from CCH3; 1.8032-2.35, m 4H CCH2; 2.90

- 3.70, m 4H, 2H from NCH2 and 2H from NCH.

According to the nethod as described in Exanple F, but

' lat (A [ . ORRO, .
nyertiisie 8 BRI LENPISE 13557 220 BESSY Y 4325538, FoBRERA a.s.o,
9H, NEHAN: 203, 1H, NRFR; 3.3 372, rh@Hf NEhl 845ad.hirdribem HHoNHI .74, b, 2H,
NH. IS obtained. 1HNVR (D20) 1.20 - 1.65 m 4H CCH;

1.80 - 2.22, m 4H, CCH2; 3.00 - 3.20, m 1 H, NCH,
3.22 - 3.52, m 1 H NCH, 3.88 - 4.20, m 2H, NCHZ;
ExamplegF - 5.40, m 2H, C=CH2; 5.55 - 5.88, m 1 H CH=C
3- Ar5inExh(t;dlts-GaminocycIohexyl)-3-ethyl-guanidlne
h

foamammt i ve of

AmBes @% r@ﬁiasﬁté%%bs STl A ARAE %*ae?ﬁl 0*gpa a

solutign@fl5i.4 ¢ bf benzglit;elnelde?vattwaom-amlrmler -dar?:addefwowclﬂ?;exglf)-

oua RIS Pl e e FAEEA PO BRI 8L

evapomtéd: (e evAporation fesidue kmbmmedds treatbd with ¢tiOvaridith® pR o8 agolution

ol 55 D BT 6 RGP G981 G i ac

driech dtie henzyliperedgriviatecoff{tansedh((hidrazind)irhinomethe)arhinocyclo-hexyl])-1-N-
ried. The benzylidene derivative of

f vvasJ1ed S{;d

°rmRL“|fE'f 2 4- ((1- net hyl -

b) Benatidenenderivativeastitrdnsl4-{(dwethythydcizinbivnidometiyijaminocy §16-e8yyll-1-N-
fI !aceé am de i s obtained. b)
S -N-rtrans-4-((1-nethyl hydrazi no)i m nonet hvl ) am

A mintaeeyofl P& iy bf émvlibemie-aneldf heolatiorilef 0°5 i of the IBerzi/lidén dedvative of

[tranR|;41-(&41 ﬁ}((?rgﬁé )I |I dr?o?nq.}&ﬁ V%g&g%%gﬂ-fmgmldfds refluxed. The mixture
obtaimed Wkédt avernighy@ﬂ Rihany fusthed ethiiolide e aydddathé amttae dbtained is

refuif e Pt sklaed Spaim et at 2B A piecitpEdoms, whih s fitered

off afid Afied) q-'hu't{ehfﬁ'ﬂénérdér(vétlve of [trans-4-((1 -ethylhydrazmo)lmmomethyl)amlno
CyC'%eerQﬁ é%%rhlpoh@% {;;?rﬁn?)gp)ﬁg&modld% 3/ oL gﬂgéyl ] - benzene-

¢) 3 -Amino-1-(trans-4-aminocyclohexyl)-3-ethyl-quanidine

A suspension of 0.34 g of the benzylidene derivative of [trans-4-((1-ethylhydrazino)-
iminomethyl)aminocyclohexyl]-1-N-formamide in the form of a hydroiodide in 10 ml of H,O
and 10 ml of strong basic ion exchanger in chloride form is stirred. The mixture obtained is
filtrated and the filtrate obtained is treated with 2 ml of 2N HCI, benzaldehyde and formic
acid are distilled off and solvent is evaporated. 3-Amino-1-(trans-4-aminocyclohexyl)-3-ethyl-
guanidine in the form of a dihydrochloride is obtained. 'H-NMR: (D,0) 0.88 — 1.75, m, 6H,
4H from CCH, and 3H from CCHj3; 1.80 —2.35, m, 4H, CCHj; 2.90 - 3.70, m, 4H, 2H from
NCH, and 2H from NCH.

According to the method as described in Example F, but using appropriate starting materials
the compound of formula
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di hydrochloride is obtained. 1HNWVR 1.10 -1.40, m

4H, CCH2; 1.50 -1.80, m 4H, CCH2; 2.65 - 2.90, m 1
woRooM@#508. 10, s, 3H, NCH3; 3.20 - 3.50, m 1 HpCINEPL003/007603

6.85, d, 25 J=4 Hz, 2H, aromatic-H, 7.52, d, J=4 Hz,

2H, aromatic-H  Exanple H-33-

3- Am no- 1- (trans-4-am nocycl ohexyl ) -2, 3-di net hyl - guani

dine a)

(trans-4-(3- A no- 3- net hyl -th| oure| chcl ohexyl | car ba

mc acid tert-butyl est GNHV\D 007505

PCT/ EP2003/ 007603 - 34 nmet hyl hydr azi ne are

added to a sol ut HM ans- 4-i sot hi ocyanat e-

cycl ohexyl ) carbam c dci d ﬁert but yl ester. The m xture

obtained is stirred 4t RT and petrol €tBer is added. A

precipitate forned || s filtrated off, washed and dri ed.

[trans-4-(3- Am noA\3- et hyl -t hi our ei do)

cycl ohexyl]Jcarbam €T %acid tert-butylester is obtained.

théfo?,)n f a hydrochl t 'H-NMR: (D,0) 1.20 -
in rar?s-a ziroc ondel_sobalraed NN -|(sot¥1| oure1| %Som 4I-|I %CH 1.80

2 22.|m 4Gl 8.09c 320ant 1mwghéﬁ%r3 52, @uékieN@Hoa 86f- 4_==2Q,7n, 2H,
NCHg £dg — 540 , 2H, C=CHy; 5.5 588 , 1H,
? tFans- 4-{ 32 am no-3%met hyl -t hfnour el 'c-ilo) cycl ohexyl ] car ba
mc acid tert butylester in 30 nmM of MOH is treated
034rr1 of nethyliodide, the m xture obtained is

e ﬁﬁ%ﬂ‘?%db%g, AR 08K e

sulfcmasmdeng basi ¢ ion exchanger in chloride form The

dhle Ifa heﬂvl]acetamlde

h

237 i@eﬁ@"ﬁ@ﬁﬁ gt asete ey B e Rla suspension g0 g gfthe
benzglldeae dbyivhtioe ]?f Buairdreo- II&trmﬁt&am&ﬁcyddhdi&lmzyhetﬁﬂ@anldlne in AcCN.

t . , . .
A sofifitn, 18bipE8 s eated with Q.378 . ArAceanine-Bepaangay oy isuids and
stirreldlat R'J"aﬂ'bam mlxaﬂé dbtatrted-348 ml ofd4JCYACCN ate 3dddd, afpretipitaid formed
is fi It@t%&b H%q ?'&% ezgz Ethe% Xzy?dgr{eede%%gt?vde gf?\l [3}1 [Strelzn%u &? rr?éthyl-
hyd réz’anaaim|mé’(h)3)]aimnvlebywhekﬂaﬁlfamynejhdngl}ayethy lobtaivigdan

sun’ohamrded |s stl rred AcCN |s evaporat ed and a

A i S B B BB A RS S b R Sgonmine
methpr)]emurwcyabmexf/l@umdoyl)@hémynbcaammeqé freatwsha@ AafloN B! and

20 b ljd de t
H:O. e Aabeatiy St B aited i Efcenifptee aoe e S Ag LY ekl
meth&[h?dﬂéblﬁmurﬂmoﬂx@tk@l)ﬁtﬂfrbc&dlﬂ%kﬁfb@fzehé‘-shIhﬁmaftﬁd!éThQﬁe form of a

hi d I . d ljd d t
dinydgpchionde is obtained"HPRMIRF Jo 1 485 4H, €&, 350 L4 88 m, an,

CCH,t @53 édolnvﬁltrM@Mdéqyé‘@H TeERY! 3 8hnoss ghm W#TNEH: 6.85, d,

cycl ohexyl [ carbdm ¢ aci d’t'ert’-butyl ester slispénsi on
J=4 bz, PH2arpnudtic-He7 [52n dy U+4i &lze 2He aromaticskl. of
[trans-4-(3-am no- 2, 3-di net hyl 25
i sot hi our ei do) cycl ohexyl]carbam c acid tert-butyl ester
Exampletthe form of a hydrochloride is treated wth 0.126

3-Antthoat(trans AydrainoegcloBaRyl)-2,3diketiniguaniiite st i rred. From

the t re obt ai.ned olvent i evaporated and the
ranss4 At 3-met ei lS exvilcarba lcactldtert-bu lester

- et hyI hydr azi no) ( rret hyI



10

15

20

25

30

i m nonet hyl ) am nocycl ohexyl ] carbam ¢ aci d

tert-butylester is obtained. e) Benzylidene derivative
W©@£004/007505 PCT/EP2003/007603

3-am no-1-(trans-4-am nocycl ohexyl ) - 2. 3- di net hvl - guani

dine 30 10 M of TFA are a@ded to a solution of 0.2 g

of the benzylidene derivative of [trans-4-(1-

nmet hyl hydr azi no) (et hyl -i m nonet hyl ) am nocycl ohexyl ] ca

0.49 Hvemnc-:th?myalrakﬁétar@aaaédetataegomtﬁn 9219 of (eénsw?sshﬁocgsn&e-

ure tained 1s stirred RT, sol vent

cyclobgxybisarhaeic agiditerthutylpstas Jhe d@ﬁ@r%@talm is\adirred at RT and
Ny | i
petro%TﬁéFlQé’dded Np?&:i%ééﬁmrﬂ@&)@ﬁl%@&%ﬁ)w&’sr@d‘ynﬁgﬁ q{sia?ﬂ-'(s-

uoroacetate 1Is

Amm@ Q@mm@nw@)mwmgab@omm tertsgltquter is obtained.

A susﬁenﬁm otaa,»ﬂ 7y ¢fdt§ar§-@é3 ammarmeﬂwi-mmlﬂ@)clclohexyﬂcarbamlc acid
tert-b(x%{l@sﬁ@f ||43@ 1 3P 8 exedvith @WHTBF r|ﬂ¥{h' i Jiﬁlxidﬁe obtained

form o a trifluoroacetate in
is refluxed pnd solgntys eveperajed. Jine cuPpariST eRduS @btamedumwpeeded in H,0
tli:ér?f&ﬁ\{ﬂﬁﬁ é‘gﬁ"g?gaﬂé’s @Bn@xgiggngér @tcrhi?fr’lle RS, "‘I’hg‘?ﬁlxtﬁ?‘ecm%é is

or | ormare a m xt ure obt al ned
stirredtat Ri ethe ion exahapgerds firred off aad ther fillsate obtainad is lyppbilised. [trans-4-

(3—Arﬂf%a% ?83"% %&eﬂﬁ%ﬁhﬁgggﬁ‘é\éﬁ’eﬁgﬁéﬂé éc?d; tert rf‘blflﬂb&@ﬁ}ﬁ Hheform of a

hydrqnhlwldmccmt@nedie i s obtai ned H-NI\/R 1. 30 - 1.65, m
. D, g G . 1

lac t ” e, NCH; 819 b 3H NH 10
1.3 nﬁ%‘f QN Yei %n&% %d@éldg%ﬁféd&%% a"ﬁqfaii%%'r 6.40" 0'g dé?tfltrans-4-

appropri star
(3- armﬁo-deBr dmieiml smrmurmmquxm}cammlc acid H@t-butylestaf irethe form of a

hydrdbft R M@ﬁgj %ﬁ%?b il ggﬂcc@’ﬁ-ﬁ rh'&l\lﬁri ﬁbié@é@stﬁ%mm is

evaptratet] gl a splutitid, obtiihed isZxBacted @ith @them The i ofNBelagBeels, phase

oty S Do gh P gl s ) B B o
benzylidene Gefivativéiof ftansdd-(B@ind42)3-dimethiy-isidthioureido)cyclohexyl]carbamic
acid tert-butylester in the form of a hydrochloride is obtained.

d) Benzylidene derivative of [trans-4-(1-methylhydrazino)(methyliminomethyl)amino-

cyclohexyl]lcarbamic acid tert-butylester

A suspension of 0.2 g of the benzylidene derivative of [trans-4-(3-amino-2,3-dimethyl-
isothioureido)cyclohexyl]carbamic acid tert-butylester in the form of a hydrochloride is treated
with 0.126 ml of methylamine (33% in EtOH abs.) and stirred. From the mixture obtained
solvent is evaporated and the benzylidene derivative of [trans-4-(1-methylhydrazino)(methyl
iminomethyl)aminocyclohexyl]carbamic acid tert-butylester is obtained.

e) Benzylidene derivative of 3-amino-1-(trans-4-aminocyclohexyl)-2,3-dimethyl-quanidine

10 mi of TFA are added to a solution of 0.2 g of the benzylidene derivative of [trans-4-(1-
methylhydrazino)(methyl-iminomethyl)aminocyclohexyl]carbamic acid tert-butylester in 10 mi
of CH,CI; at 0°. The mixture obtained is stirred at RT, solvent is evaporated and the
benzylidene derivative of 3-amino-1-(trans-4-aminocyclohexyl)-2,3-dimethyl-guanidine in the
form of a trifluoroacetate is obtained.
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| CH3 "HNWR 1.00 -1.92, m 17H, 9H from CCH3 and 8H

from CCH2; 2.56, s, 3H, SCH3i 3.00 - 3.25, m 1 H,
woad4/08758L, s, 3H, NCH3; 3.68 - 3.92, m 1 H PXCZEP{II@7603

BOC protecting group is renoved with TFA). 20 Exanpl e

I [3-Am no-1 -(trans-4-am nggycl ohexyl)-3-nethyl]-urea

a)

(trans-4-(3- Am no- 3- net hyl - ur ei do) cvcl ohexvl - carbami ¢

-carbam c
1.6 miof dINtI-KPItarebadda;ttera sfbluatlohuuf D(?.rg of the béﬁalhgene derivative of 3-amino-1-

ok iR 25 Bt B P AR o
(benzaimwéeilswpllmff) Ti%e vdlurné ofithe mrxture nthln@:ﬂ)s congtentnated and 20 ml of

sronf b 4132004 00K1505. T EPZR0H R B0tcs 35.i001 st

filtratethand nelderd diomethe fitmate vbiatnedtiseevapodated. 3-Amino-1-(trans-4-aminocyclo

nexyh 2l Bt RE inhB TRy i B BB PRI 1.30 -

1.65,m, ARHECH4H178en2.CEHA, 4i,0CaHL; f2. 70w E0BR2m, 2HHFEH froBONCHy and 1H

v N, 3 et S AT A 90, 10 .

A mxture of 0.34 g of

n Johexl-cra'c
Aocordi D i R Pt A e eS8
matekils, the moMpﬁlﬂ)da of farmulaecEXat ER; dnarEX,, othe $ornFofanhydnechloride
are o xteure obt ai ned sol vent is evaporated, the
é’bgl‘atl on residue is treated with H20 and the pH of
m xtare Ok ai ned is adjusted with 2N HCl to pH 2.
eC| teforrredlsflltered 10 off. The filtrate
HN\ | yophi | i zed.
F' A no- 1 (t rEas- 4- ami nocycl o- hexyl )-3-net hyl ] -urea

G the form of a dijamAs RIS, 50) 3 20 R0, 4lFXGER) A 78 -

202% 4H CCH, .80-3.10, H, NCH ;
no- 12 trﬁns 4- grr? noc(3:/c|%ﬁgxsyl%I NCEIsd3 r8r%t ﬁ‘y?s & 1HéNCH

(4 Met hyl am no- cycl ohexyl ) carbamni ¢ acid

5 A mxture of 3.31 m of nethylamne (33%
te EtOH), 4.63 m of acetic acid and 75 ni

& MEOH are addedx,gropwi se to a solution of 10 g of

oxo-cycl ohexyl )carbanmi c acid benzylester in
MeOH. To the m xfthe BOShpretasting aroyplisitamnyedwith FgClm MeOH).
sodi um:yano mor hydr| de in 25 m of MeCOH are added and

th ed is stirred for 72 hours at 20 RT.
jirr\lt xture obt ai ned solvent is evaporated, 45 m
HN are added and the mixture obtained is

ept at 60 for 4w nutes. The nixture obtained is

éﬁi racted with CHZ@HZNMRt ﬁ‘@oofﬂgé“rﬁ 1784, OH fRth @OM: Gkl BH from
ed and sol vent is evaporated he evaporati on

CCHg 2ot 0+ 325, Dot G h 4 b NGt 5,68 - 2.92, m, 1H,

NCH{theEB 00 piotecting gfotlp i8 réRaa vaiiTEA)e suspensi on obt ai ned
is refluxed for 30 mnutes. The m xture obtained is

filtered. (4-Methylamno

Example |
[3-Amino-1-(trans-4-aminocyclohexyl)-3-methyl]-urea

a) [trans-4-(3-Amino-3-methyl-ureido)cyclohexyl-carbamic acid tert-butylester

A solution of 0.435 g [trans-4-(3-amino-2,3-dimethyl-isothioureido)cyclohexyl]-carbamic acid
tert-butyl ester hydrochloride is treated with 0.18 ml of NH; (2M in EtOH) and the mixture
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25 cycl ohexyl ) carbam c aci d benzyl ester wherein
(4-trans-net hyl am no-cycl ohexyl)carbam c acid

whewapbmsi er is enriched (precipitate) and PCT/EP2003/007603
(4- Met hyl am no- cycl ohexyl )carbam c acid benzyl ester
wher ei n (4-ci s-net hyl am no-&gcl ohexyl ) carbam c acid
benzyl ester is enriched (filtrate) is obtained. From
the sanple conprising enriched (4-cis-nmethylam no-

obtaiﬁé(&ls%%%g)aﬁggﬂg y Gt R ﬁoﬁﬁﬁé%ﬁﬁlteeébt A&y ¥&Vér}t iSevaporated and

evapor at e enric eotalne
[trang-AddtasiinanB ety meld@)cyczmnqmlrcarbmc gaid fentrbutylestasisobtained.

1HNM us? h gs%f 4]3_{-11?4 Mgﬁ nd Al oR écﬁbtﬁéd‘?go' th 4H, CCHy; 3.08,

m xtur e obt al ne
s, 3"b t38§-3vﬁ0om CH2088CH Fromthe orgam c phase obtai ned

b) r3§t%u‘r48 AL (trjaﬁs-ﬁva"i‘ﬂ%&fcﬁﬂexﬁ)-f Fn%c ‘"tu$ea

yT amt no- cyct onexyl am ¢ aC| d benzyl ester

A mlauramfiﬁ)e?r@ af [transr g 3antiee- aym%thylmel@qf)cmmll-garmlbamddert-butyl

estel‘g@_ﬁ g@%%&%ﬁ%@%&hﬁ _oggl(l W&ﬂ%%ﬂg P&y 2ORT for 4 hours. From the

mixtyre iobtainedsolyghtinierapasgiet othe eyaporatianiyesidue isdresited with H;O and the
pH oﬁﬁ??ﬁ%ﬁ% %g?lhé? %c%j%?cgw O?NCVC I*P% ﬁig ﬁlprQal%l ate formed is filtered

off. Theriittate obteined. islyophilized. [StAroine4-(¢rans-4- amlpocyclo-hexyl) 3-methyl]-urea
in thé‘%%ﬂfb%ﬂ{y'a}&%ﬁ éﬁseodté‘ingdm of CH2CI2 is adde

V\nsetoaso ution f 0.5 g of the enriched
(trans 4- et hyl am no- cycl ohexyl ) - carbam c acid
Exarnél'az.lyl ester in 10 M of CH2Cl 2, the m xture obtai ned
stirred for 16 hours at RT and fromthe m xture
3-Amihb - (trats-dsarhinotycloherylfic2-alimdthyl-guananidine

a) [4[!Q_t! éi 3- Di rr%toggl -!;t hll!our. eégggécx%lspelgexyl ] carbam c acid

A mixturielof 3, BI- rht ofrmeéthylbmireqBB%dn absalatp -EtQH), Ohﬁﬁéml bleaueie atid and 75
e, ar

ml ofeqH 3 GG BrwBe e soplen &, 0 ot i Gres bR ShPedtare aci
benzglgsten me27yrn] sfMMedIH] 'Do e rdlthﬂdl}ﬂaﬁsdi arsolutioR 6f 5y afsodiamdlano-
borh)é%%\g é’h? ! 8{3@'&@2{ e @gded Elr(leci lhléxrﬁlgj(tufreocr)bta%ég ishs(i#rre% fgr% hours at
RT. Erém(the fhixdurkr OU’@héﬂ/ bolvmisfe\/@pbleleﬂp)ls ol of ONNAOH afpadeediand the
mixtl{%f)pg}callqgg kfse gs;}{ a?gb‘ﬁfor Ad‘ m|nu es. ‘H\e m?)ztur% or@(adlrrleod is exg'acteg with CH,Cl,,

the of’g“aﬂé&lg#’éﬂdbwriecﬁs drig@ bhd bolgera iy éVaponated: ThB ¥ sipdratdri@Bidae
acCl e

obtaifad fs e Wit 4 ) PL2 Tistindaas Gy PreqRe e ye Frsepsin obtained

is refuxed fdr802Kih6tet EThd mixture obfainegd |§)flte?ed])(4”MEtlﬁ>,darﬁmoar e

cycloR oA BAMRAq PHEYIS s ML S RPTr R HEE TSR anea Larbamic
acid Béhiytebt%r fs éﬁribﬁé&(m@élﬁtafﬁ@nui’wmmudmhé cloﬁé)@l)carbamlc acid

I i sat and w
benzy BT HherB (st meiEn G arReN T DRRaC APY BE S Y RariEhed
(fi Itratéf) ig Qﬁtb'ﬁé@d:rf)ﬁ’f the s&nbﬁtdoﬁlpﬁglﬁg fehﬁdfﬁefdr(ﬂ ois-phk %mlno-

solvent is evagJor at ed 4- Am no

cyclog\e)gj%pr,péwmm% DeRAVIESIES) SANeRt @t?éié‘?’fteear bam c aC| d
Each@ﬁn&ﬁé&ﬁrﬁ;ﬁle obtaire’ i§ Geate@vith 50)AI'0P 2 19CI, R susBension obtained is

fteregl 1A R ohthe Slteate bleiper snadiynisd to pH & Rond e qusioraisbiaingd i

extra&féld bﬁrlthU,‘H{dz 9rd§ﬁ)tr@ d?éanlc phase obtalned solvent is evaporated

ani no- - di net th uani di nog gc ohexyl ] car bam
2 Prqgus ,be (4-methy|am|no-cyclo exyg carbamic acid benzylester

a. wherein (trans-4-methylamino-cyclohexyl)-carbamic acid benzylester is enriched
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benzylester in the formof a hydrochloride in 25 m of

CH2CI 2 is treated with 0.77 m of 25 bortribrom de.
wab@400500r e obtained is stirred for for 30 ni POL/EB2083/007603

RT, the precipitate formed is filtered off and washed

with CH2Cl 2. The precipitat@7ebtained is dissolved in

H2O, treated wth 10 m of strong basic ion exchanger

in chloride formand strirred for 2 hours at RT. From

o g b 4 BB DA B el B k'
are oBtamamo 1- (4-am nocycl ohexyl ) -1, 2-di net hyl - guani di ne
i A A . ét&' ned. The

A soldtrdraefeﬁsM gof nmtt)yhsotlﬁneymbé |K73nlmﬁ01-bCIb is adde dropwise to a solution

of 0. %é %; )ﬁ/]e e ?l%&o %ﬁgﬂr}ﬁé%bl)aannozcyifohgwwﬂzm%%%m bdén'}ﬁeﬁ)er in 10 mi

deHe d rivat
of CrgCiprtheaniktufe distaifed i stioreddorottehours atlRP-add fieththe nojxtare alitained

solve'i\?l.f\s/;\eQagg 86=,{d0 &78%5DPCYA)§PI%8\S}§ d89 Z?c?&exyl?c%rﬁ%n‘? 8 adl Ej b%nzy?ester is

obtanBedam no- 1 (cis-4-am nocycl ohexyl) 1, 2-di met hyI guani di
. f 4 m

0.18 h&bﬁ aietl'lyhgdide aféfmidad da selutuh‘t = 0]@4:!9 I[G(Eﬁﬂhndﬂylﬂmburﬁldo)-

cvclob SR RaBani s BetalBaler BT AL oradty s BMLES obfingd i refuxed for

2.5 hobes andusbévebtis 2yapatated. [4- (dﬂ?.-Vﬂher isbthioureido)-cyclohexyl]-carbamic

. 3-anm np- L [,oh 2-d hyl di
acid RerleRfein thg B o LT B aed 2 Cbtai ned and
d) [4€(em_rmnbecﬂ-ﬂumeﬁm-qummm)awhheédcﬂ@kbamme id Rendyiedter

0.84 YR 112 By eSS Rk1on S i il R R e St e form

of a iekdivditie dme stkred with 10 mi of of a strong basm ion exchanger in chloride form. A

suspasion Spalped o i esF R e R PR PO & oISt s Hdlste i

treatdd@itiy 5 ol oA BtGId aad with 9(ﬂ8uhl af hyaifazine maoHohgérate. The mixture obtained

. eri yat of . . . .

s refiigi K524 Fodth and fram the syirs aigingd oMt s veRgTetSsty s Aamino-

1,2-direethpirguanidineg-elcohiekel]-carbamit acid Behayletter HMhbiaésh dfca drochloride
éql the m xture obtained is extracted with CH2Cl 2, the

is obfiniedhi ¢ phase obtained is dried and sol vent is

e) 3-¢\Wu444aduno“ébaolhmwl -du ﬁguam@h gve of h3 N
am n NocC 0 ani, din
A sobfon 50506 145§ BRI S e ralanin by phedicdamc add

benzkl@*st%r i‘i’rtﬁg gbfglf@rzy HW}dmtd’iMé im23enet dJMiOlz uwebtéJdamHmW Al ef
ma
bortrBgaHE. T TR obanga i Sfecpriol B0 aNPHIGS RLRT 6 precitalg formed

is filtéred cmarmwusheé witRICHIC),) n'rwee&eaufméta lobthfheldas amboIeeY i |n rﬁod treated

a solution of Q.54 enzyl i dene derivative of 3-
with &w gt $trqng; hasie. '%ﬁrP’FFgéWﬁ’d’h 6'939'[“391 form apd strirreg forg, B?Hfa ahBT. From

the nh!i&uﬂe Ststaifibd He 6@ ék@h‘én?&" il fi I?é’r@d afidnd sol@éﬂﬁ%%or&@@ from the
ure obtained is stirr over ni ght T. Sol vent

fi 'tfatP§b£ﬂFéﬁS’o Bxf\naigo-dr4- W@oezeloew&m %‘FI’B‘?{"Y'&J?G'Q@%M"& feg of a

dlhydrécﬁlérﬁi%t@ gotéinkel, 1 ratio %né‘/&@ls diyut -8 (WﬁNMd%é-bQﬁhatlon)
btained is adjusted with NaOH to pH 13 and th

mxtrue obtained is extracted with CH2Cl 2. The
Exargplgdhi c Iayer obtained is dried and solvent is

3-Aminaridcis-taminpeyciehexy))il@3drimethyl-guaniding [ ci s-
a) Bz b RAL 104 BP S b dT1 RORRLdhihdcy B RTTb AR A ine
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c) B enzylidene derivative of
3-am no-1-(ci s-4-am nocycl ohexyl )-1, 2, 3-tri net hyl - guan
WO doonmo7525 A mi xture of 0.59 g of the benzyl i dB@EEP2003/007603
derivative of [cis-4-((hydrazino)nethyl-imnonethyl)-
met hyl am nocycl ohexyl ] - 1- N.fagr-mam de in 40 m of AcCN
and 0.29 m of nethyliodide is refluxed for 4 hours
and solvent is evaporated fromthe m xture obtained.

Aoy 8853 S S i o o

of a dihydrochderidedn A0 milloé HSO :Epmidlf elhwnttbzul HGE cinddreatad widhd0.88 ml of
ed of f nd

|t
venzplgefill. the il Bl 8 IaSHIo oo A abEeaGes
benzfaldeugrdems eatnac?emwnh dethymultere.cm aqhécxmssblaaom of mélckddmtbengyhdene
for ours (conplete re an
dernpfife ot aming: 5 R PR oA ety S g B s 3B of o
hydrd)tfthdrrddes obtainbdahy _stédité@ to agamatogruphwucampfetp Rgmtﬂ‘pwlerck
.t he { opt al ned .I.S
arainy e, 3 il Eratb St The adeTar irodlet srecomtpirge, Tue
benzylidere gwnt/dmvd IoEBJfayHu&i-lhgdZs-gTéf?mnecyg?/U 9 é))ggggm@t%lgjuaaldn@dn the
I su t
form,of, AGHRIICDYT RO F CRPUIo P S 51 ARUGRS SRLER B B iigne
deriviative desameﬁ-p(dsduamlmyclamim)n @ldlmeﬂwi-g&imdlhé monohydrochloride
is adfsfER ﬁlﬁ (s@%g-l {ghp‘jfn?ﬁg@ gﬁg)%p%‘?ﬁédvgtext‘ﬁa‘?cteé with CH,Cl,, the
orgaﬁuc%hasé ?btaﬁgmd drigdanddoivent i evdporated T behzylidene derivative of 3-
chl ori de
aming- ﬂ{ﬁ?% f"r'a%dahea%?ﬂ?&me&!}%{gﬁ%f}'d'&e i oblgipedyp hy! - quani
b) BénzyidéneRiivative o 6hiasinbineBylipdiforhétAy)-metiyidnhih€cyBlohexyl]-
—§ benzyl i dene derlvatlve of 0.32 g of 3-
1 iE’HB—a—'I'lqém s- 4- ami nocycl ohexyl ) -1, 2, 3-t nnet hyl - guani di
A muﬁlﬁré of 1.08emi offornait asidhund TOCEZNnDdSﬂ dtetic AnHydriae isdtirreforatthninutes

at 0°(amg(e§ agﬁycmgh ?orm aé(ltpglr, gn so utlon o? 8 |5X %Q}tf blersizyef‘lde eocrientvgt?ve of 3-
amm@ﬂ‘l- ; hl|)ﬁex§«l)-3 ﬁlee;tHWbbthd@% .08 ﬂﬁof %rﬁl&%cf@ér@added
roc ai

dropy'smmrr%«qrﬁ Ohleines e AL aHerIg 3t Ble SONOLIS REARRatedanhthe

eva;io?’étiﬁﬁ rédidlie cbtAidd R trbated with 40 ml of Hzo The pH of the solutlon obtained is
rans- 4-di et hyl am nocgcl ohexyl ) - x%/ guani di ne
ra

adjugyd Bith QM N@@Héo g@ﬂ,?:\pé‘p,t @ Miptrug ogﬁﬁupﬁsi.li e cted with CH,Cl,. The
organi(:tléy%F §btérn%8 Ry 4l dHaCOReRtig W&ﬁdrgfeﬁefﬁ'é’ﬂ)er&‘}mn@'déﬁvatwe of [cis-

and ‘benzyl i dene derivative o

4- ((hxdraﬁmbnqhx'mrmﬁ@,ethylhméthyiﬁmnacrﬁyﬁl@hwmh%twmarmd ife@htgined.
Idyrivaivéo‘fgldfﬁih&a iRo&ychh b

1 Wlmd%g%nldlne
rans-4-amn onhe
A mlﬁgfqm Q@Q@ﬁf @pﬁ@nmger@p dgnvmwemf [cis-4- ((hydy azmo)melsll'ly -iminomethyl)-
metﬂyra‘?ﬁlﬁwdgelbhé&ﬁfﬁm&rﬁﬁnﬂ&e In'4 (94& SHACHIN a%%\'zb%ﬁo? fidt odide is

et hyl 1 odi he m xture obtal ne
refluxed fop 4 dgurs@ndsolygntis emr@tgd \trem the gnixtaresgiiained . heﬁevaporation
resi e EIINS reated it 40,7 L0 206,10l of yppo bl jop pchiger i
chloridgi faem.i Thet susperGidnoebiaiogd is stirrag trddidup at BE, thadon exchanger is
. L | an . 2. el
e BF SR Aol ST MY R e bR bt s
subjestechioratenm distilladinn fariddwmuss (bomiplede rereoval of3he farmyt group and partial

remog/%fjﬁfalﬁ‘é bénZ Le%t@&ﬁé‘qr&gkﬁx?ll ordet BRI prot8YafH E hydrazino

benzyl rdene "der
grouartaensnlgthn thavaa@; iszstigried with 0. 3ghinhefheokaldehyge for2 heursipt RT and

extracted three times with diethylether. The aqueous solution obtained is subjected to




10

15

20

25

30

guani dine 25 A solution of 1.29 g of a mi xture of

3-am no-1|-(trans-4-ethyl am nocycl ohexyl) - 3- net hyl -
w@uoeniooisng in the formof a di hydrochl ori de anBCT/EP2003/007603

3-am no-1-(trans-4-di et hyl am nocycl ohexyl ) - 3-

nmet hyl - guanidine in the formgaf a di hydrochloride is

treated with 15 m of a strong basic ion changer in

chloride form the suspension obtained is stirred for

cvrte B g 5 £ B 4 Ay e b RSmoines,
solven:J ] a/ap?dgtrdmrﬂahe bemyﬁdm?rcmuhatn@df Granoipod ﬂ::ilaﬁiﬁri?gd’y?hexyl)-
st T S G R R e S

d) 3-Anics ¢-(¢is-4tamsindeyclohetyllal .2 Bvtdmethiyl-guandiineand t he
menz3eghoc S IREHE Hina Sofle st beparighas gfvative of 032 of 3
amin3-1ng:iish4hbﬂg1my{ﬂd;ex?|‘))-i1ﬁ 3 tmné?thr{l{gu_almg?fhrymedom of a tydractdoride in 5
ml of RIS Brd i b ofeindi s cvamoed gdramines (s
amind€yclihe4y1B 0, 258 fintethiyl-gEaxidiné (HRe &am of4DdiRairoskidridd obfained.

benzyl i dene protecting group fromthe benzylidene
de |vat|ve of 3 am no- 1-

Ex 4- di | t di .
AR BTG SR A T R
3 ArﬁIHS-1ﬂﬁiéﬁ§¢-8fetrﬁilﬁﬂm&ylﬂoﬂhxylﬁgmtﬂyl%érﬂ’dihBe met hod

Bk escrlbed |nt ame L, but u3|tng approprlate startlng o

.....

o bd ncfeﬁé dolati9e BY SR PUAIRLHR: Pérﬁln@ (o BRI B rfothyl-
npoun o)} or nul a ~

quanidine® yNH aPN~/\CHZ H2MN \ | H CH3 H L3 NH

A solutidh oﬂQY@g oTtheCBenEylidene derivative of 3-amino-1-(trans-4-aminocyclohexyl)-3-

methyl-guanidine and 0.47 ml of N-ethyldiisopropylamine in 40 ml of AcCN is treated with
0.28 ml of ethyliodide. The mixture obtained is refluxed for 6 hours and solvent is
evaporated. A mixture of 3-amino-1-(trans-4-ethylaminocyclohexyl)-3-methyl-guanidine in the
form of a dihydrochloride and 3-amino-1-(trans-4-diethylaminocyclohexyl)-3-methyl-
guanidine in the form of a dihydrochloride is obtained.

b) Benzylidene derivative of 3-amino-1-(trans-4-ethylaminocyclohexyl)-3-methyl-guanidine

and benzylidene derivative of 3-amino-1-(trans-4-diethyl-aminocyclohexyl)-3-methyl-

guanidine
A solution of 1.29 g of a mixture of 3-amino-1-(trans-4-ethylaminocyclohexyl)-3-methyl-

guanidine in the form of a dihydrochloride and 3-amino-1-(trans-4-diethylaminocyclohexyl)-3-
methyl-guanidine in the form of a dihydrochloride is treated with 15 mi of a strong basic ion
changer in chloride form, the suspension obtained is stirred for 1 hour at RT, the ion
exchanger is filtered off, the filtrate obtained is acidified with 2M HCI and subjected to
chromatography (LiChroprep RP'®). Two products are eluted and the benzylidene derivative
of 3-amino-1-(trans-4-ethylaminocyclohexyl)-3-methyl-guanidine in the form of a
hydrochloride and the benzylidene derivative of 3-amino-1-(trans-4-diethylaminocyclohexyl)-
3-methyl-guanidine in the form of a hydrochloride are obtained in pure form.

c¢) 3 -Amino-1-(trans-4-diethylaminocyclohexyl)-3-methyl-guanidine




CH3 CH3 L4 .. ~~ NNH------ CH3 HZN~IA 1 H CH3 H
NH'~~ NyCH3 L5 HN-INCH3 | H CH3 H3CQ\ L6 N/ rCH3
wo2e0M0c8s Y HEN \ CH3 1 H CH3 WO 2004/ 00750BCT/EP2003/007603

PCT/ EP2003/ 007603 -41- Exanple M 3- Ani no- |

-(trans-4-am nocycl ohexyl ) --l40-net hyl - guani di ne a)

((trans-4-Benzyl i dene-am no) - cycl ohexyl | - met hyl - cyanam

ide 2 m of benzal dehyde are added to 2.53g of
RemB{'/él'&?tHﬂ' Eﬂwbnépﬂt@ﬁgg%ﬁ-fﬁonﬂ éﬁ%ylid@ngQematuvéopif!-lammo-1-

toluene in one s tron m Xt ure obt ai ne
(transéfqhewamrmcydohﬁm -§-mefbwrm@nldmemthe ferm ofv hydrochloride is

d and a sol ution of
perfd}hﬁg'&%&orgingﬁgﬂ%gg%ﬂhg%ﬂizgéerﬁplﬁ 0 m of toluene are
Accoa@a@ép thespathetdesrrbedrind@mie bobuiiugiad apgropriaterstarting materials, the

i
comXaB 31 L8 of FHBLET LRICRCths B of AffochiBrde oleliiined,
the evaporation residue JIAB&Er?ed is treated wth H0O

U VVI lII UItLIIYICLIICI 111C CALLT U IayCI
obt ai ned i%idrl ed and|sol vent S°g§?§b‘8p§?§§"ﬂ“'
[ (trans-4-Benzyl1 dene{am no) -
cycl ohexylll net hyl - cyanani de is o@f ai .‘MCH
1-(trans- 4= Yani nocycl ohexyl ) - 1. met yI durea 20 m of
Et OH saturated with 3|g of 'é\ fdded to a sol ution
of 4.23 g of [(trans-4-
benzyl i dene-am no) - cy¢l ohexyl ] - mst hyI cyanani de and
4.1 m of triethylammpe 1n 60 nl of H,

I
L2

NH ..\\\N\ACHz

A

I H

CH,

N
NH ST,
- J’J\
HZN\N

| H

CH,
CH,
L4
N
I NLjﬂm \/\CHJ
v L
2 \N
| H
CH,
H
NH wh s
L5 I b
HNS N CH,
| H
CH

H,c>_

L6 g s _M\N CH,

HzN\N/”\N/O \cli
by,
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15 EtOH. The m xture obtained is heated in an
autocl ave for 4 hours at 120. Fromthe m xture
wobdoaionmsads sol vent and excess of H2S are renoveBCD¥EP2003/007603

distillation. The distillation residue obtained is

treated with 20 m of 2M HCY1and 10 m of H20 and 50

m of a strong basic ion changer in chloride formare

added. The suspension obtained is stirred for 1 hour,
ExanH]? on exchanger is filtrated off and the acidic

9- E’:ﬁ? afi d2emlseclahetiiE) SR Afariahg. 0 6 50m
a) |(trbngw-gemﬁdﬂmmcsggdzﬂlwnﬂl]{m%thm@gémldbh| ourea in the
I {
2 mi BB AR 4 S F s N8Rl argignexpard iaming o 80 mi

of tolderd mtdnesmyie ﬂorﬁorg Thie mixture obtained is refluxed for 4 hours, cooled to RT,

0.9 i gf Nl GBI o e ardd S @Y Fahadspromide i

10 mbdf totaédie/hnecaﬂdéd drepwisy, Tha etixtieroblaihediisstirre @ bvernightst RB. A

preciitate fared Js Bfked ot solyent yam the Btate ablainad is exararalgpdhe
evapor@tlbﬂﬂ fesiduersbedined is ivedted WilthaH, jO0gndoéMdraatedywithadisteyiget. The

°’93’E° f@?ﬁh%bti'“F% sAfied and solyerl iR PYRRSIES- [transrhfengy lidaneArpiao)-

Lrﬁéthﬂrbyﬁﬁarﬂtdé@s &btaihed.
- tra S- noc Iohexyl,

1 2-di net hyl -i sot hi our ea
4and a hydroiodide in 40

20 mif EXOHE fltated WitheRg @FHYS hfe d4dé8 tath selutibly 8 £23 §of Rﬁans-4-

nonohydrate and the ni xture obtained is refluxed f 2
benzﬂ@eng-amamxﬁaﬂphwamqtmé cyananide and Alanif rigthylamine in Y60 m of

EtOHETRE %lﬁh%bt&lh@d %mwdaﬁ 'aﬁ %ufcﬁ%‘vg'ﬂﬁ Mtﬁé BEFL0° From the mixture
treat ed O and he m xture

obtaipgd selyan ﬁOd m«:e@ﬁ OéHs$ ?Eﬁf@"@&g‘i’ EY p@ﬁ"aé'ﬁﬁnﬁ‘@rdﬁitl"ﬂaﬂon residue
obtan‘?&i Rltjel %?edf M[H@(ﬁ%ﬁfo@ﬂ\q Eﬂ)l and'§o mi YPASH Sh@ Bo?rlil @f‘rgn%ﬁ?sic ion
our, t [ter )

irred for I on exchan er 1s _
chanmromctﬂneda fdrmrase eddwd. Tbe 4USENSOB optamqusetjmd)t@mm@ur the ion

exchaﬂg%r %bﬁlﬁ’%tgf %ffsa%\fﬁ@gcu&ié ﬁffr\égﬁo t4 gﬁlsas%gjms eﬁ fed tp chromat%qraphy

trans am nocy uani
(LiChroprep BPE18 m Merck, grahweo%ﬁ@m)dé (transabmlmc;lomarhﬂl methyl-

thloug in he foim(otf?gxdrogihlgrrﬁenlgg%.uneﬁiexyl) 1, 3-di met hyl - guani

A mlur% i '6%' %O\( y 4@%&7aﬁlmog§’c%ﬁ‘e&ﬂw)9{étkyl Jtﬁlgﬁarteg% fh%%'l'?r‘l 91' 4€
hydrc&hhmﬂa m 30 (rd obMeOH- almmwacheﬁoylioptdenmhyed fpn rhiodisn eolvent

s eviebrad ghi el 4 riib Y B60EMY 2 SRl Soufburth i R ford or
hydran:btoadeadd a$ydtdiodicmismmlnwght The m xture obtained is
d) 3-5@@r{o@F-gt?&s‘-’ﬂ-%m%'@‘@&W;ﬁj Wﬁet@ﬂ%u&“ﬁméo aqueous | ayer

hy. The product
A solutioredfit. &g ah di-(tdassi-ét-aminoi:ydnﬂtexplm-s Zadimethylvisothinlirea indheofdrm of

ryerchichi oBily HhBbeR 400 ot Bictlle sy FAD Bt eretne

mondby@@it€and the roixtyeerolotainay esrreﬂth»tedlfmeﬁ howrs d8olhesht froch the mixture

obtaiée?aai\é]%&tsgqgte?;@% vga%{%{a%rgslgpg ﬁé%ﬂeﬂ nﬁ,eac{g(r’ 'wntﬁ%vn?l o?i-lzo and to

the misttiieydbtajnediodhingf a siroobibasmmh chhangér)in Belorye fatmraee added. The
ve, of

susp?qﬁl%%éialﬂw srﬁélfrﬁg ) &}E? %Fpgsgb?rr er is filtered off, from the filtrate
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acetam de 0.06 m of acetyichioride are added to a
suspension of 0.22 g of the benzylidene derivative of
W®@2@m0omseL- (t rans- 4- am nocycl ohexyl ) - 1- net hyl - BUBERPZIDII@ 7603

and 0.08 g of K2C03 in 15 mM of CH2Cl2, the m xture
obtained is stirred for 4 hd@-s at RT and solvent is
evaporated. The 20 evaporation residue obtained is

treated with 20 m of H20O and the pH of the sol ution

obtaifBd 8bI0&xt i éva%@l'd{@d 8RH Wahdinc2M M@ihﬁ\lﬁb@{é&aeﬁbﬁ methyl-guanidine

m xture Qbtained is extracte Wi th dried an
in the farpegi @ dikydecchlasida issebtaimed benzyl i dene derivative of
[trans-4-((hydrazi no)-
ExarhPie@ et hyl ) met hyI am' nocycl ohexyl]-acetam de is

At b2 ﬁ"ﬁ“ﬁ;ﬁ%’gzﬁ} e %‘ﬁ#@%‘ﬁa'r‘n‘tn?‘”s i

A sof&ﬁ&? W (5 ?ﬁg‘%f gearn‘nP{H '(“'Snso-ft a[‘rjilﬁ oﬁe )Wﬂ@?ﬁ%mdu%mnpe form

I*am no- cy c exy ace
ofa d)hydxocmpraiedn @0 1nlnvl‘ H@(D isveeated wihl Oa® misof behiralgehyde and the mixture

obtali@y Esf%iéﬂég%%%ﬁ%t Frig' HifirBbAInEE %&Jﬂé%@h@{h@i{tﬁ&%@?&ﬁéjthe

enz dene
aquebuﬂiaybybbtyldedtsl subjected ta@heniatdbgraphy. The product is eluted and desired

fractitrcsﬁg Q é @dﬁnﬂ?l?&@/ ﬁ‘L yA(F oY Jhé sgﬁjﬁbﬁ?btg%ed s Séiu&éé‘ Slqh ‘o Na38H topH 13

ormo
and theAniktuce dbtememssextraetnfd mathyCHGlve Xheé prganid-lajemebtainieddsidred and

solve?\itps v-gsar% eﬁ THe ?E M&e Z@bﬁ?g%ﬁﬁe%%-%ﬁ@%ﬁ?(ﬁri)aﬁgAg{mipocydohexyl)-1-

metrghgmwmymﬂ Bh:btayﬂﬁd— acetam de in the formof a

acmarmdeed IS sti rred for 1 hour. The 35 |on exchanger
is filtrated off d 5 m _of 2M .
0060 petBYie b 886 so senwah sl ez et % g Gervative
of 3- arﬂa&oTharamsédt-ammoqmmemm-In&etﬁw-lguamthﬁd ahd 050.88@611 K2C03 in 15 ml of

CHe, s AR @A st B0 GHE o i shEpL i vaporgiac. The

evapbl‘d&uomre@dlreeobﬂélh@d Berbasal With20 insof F%‘Oiﬁﬁd mbqaﬂ &fitHe solution

4- h di et hyl
ODaFPRS oML RINAOLS O HacT eI GBIaeU ARl WRLSH:CL
recRGRAUARAERS BIETAET RO ATt cofvar b anSaFGhidfezino)-

e unl ess_given ot herw se)

'm'néznqtby'm?thxiamlneerf@ohezv'hecetae'dsos obtpingdy NCH,  3.35, s,

. 3.7/5 - 3.95 m ,
cyclohekyll-gcelamide 77 ' q J=55 Hz, 2H  CHRF: 5. 78, dd, J=5
A mlﬂéreacﬁd) 3 %‘%f thé bblnzyliaeﬂaé‘@érﬂlﬁ’tlvesof:[@anﬂ (@%Frgz'ngt'ﬁhha_r%ethyl)

methylaggnq—c@lomxylhecemld@@(pml qf A;QF,IN aqd Qj migf mgihylng@ﬂg is refluxed for

4 hours3From the mixture obtained solvent is evaporated and the benzylidene derivative of

[trans-4-(( 1-methylhydrazino) iminomethyl) methylaminocyclohexyl]-acetamide is obtained in
the form of a hydroiodide.
d) 3-Amino-1-(trans-4-aminocyclohexyl)-1,3-dimethyl-quanidine

To 0.30 g of the benzylidene derivative of [trans-4-((1-methylhydrazino) iminomethyl)methyl-
aminocyclohexyl]-acetamide in the form of a hydroiodide in 20 ml of H,0, a strong basic ion
exchanger in chloride form is added and the suspension obtained is stirred for 1 hour. The
ion exchanger is filtrated off and, 5 ml of 2M HCI are added to the filtrate obtained.



3.100 m 1 H NCH 3.48 - 3.72, m 2H, 1 H from SCH2
and 1 HfromNCH 3.98, m 2H, 10 NCH2; 4.24, part of

WO b@4pBsouartet, J=18 Hz, 1 H, SCH2; 5.14, d, BEBEPW)3/107603
H f3-lactam 5.79, d, J=55 Hz, 2H, CH2F; 5.77, dd,
J=5 Hz and 8 Hz, 1 H, 13-laggam 8.12, s, 1 H  CH=N;
9.84, d, J=8 Hz, 1 H NH 4 (in D20) 1.28 - 1.65, m
4H, CCH2; 1.80 - 2. 10, m 4H, CCH2; 2.82 - 3.08, m 1

H - . 3.32 -..3..6 2 d Hf . d 1 H.
The Fixtyrb Shlanécé sibisesed fo Fariistilaon (BO piotegyd Gades . the
benzfliddne Satlithe acebd gralip aleTerhiaved), figm the- ixtura@obtained $olvent i

evapblatd it Sffinor s aphotiqonb 1 268iniey iy Guanifing f the fom of a
dihydcédtidoride.i8abtained06, m 1 H, NCH, 3.35, s, 3H, NCH3;

3.50 - 3.80, m 2H, 1 Hfrom NCH and 1 H from SCH2;

3.90, s, 3H, OCH3; 4.58, part of the AB-quartet, J=18

Hz, 1 H SCH2; 5.28, d, J=5 Hz, 1 H, 13-lactam 5. 90,

20 dd, J=5 Hz and 8 Hz, 1 H, f3-lactam 6.85, s, 1 H,

CH thiazol; 8.08, s, 1 H CH=N 9.79, d, J=8 Hz, 1 H,

NH6 1.30 -1.70, m 4H, CCH2; 1.82 - 2.08, m 4H,

CCH2; 2.88 - 3. 10, m 1 H NCH 3.40 - 3.68, m 2H 1

HfromNCH and 1 Hfrom SCH2; 4.42 - 4.78, m 3H, 2H

fromNCH2 and 1 HfromSCH2; 4.92 - 5.35, m 3H, 1 H

fromf3-lactamand 2H from CH2=C, 5.52 - 6.04, 25 m

4H, 1 Hfrom1l-lactam 1 H from G CH=C and 2H from

CH2F; 8.08, s, 1 H CH=N, 9.84, d, J=8 Hz, 1 H NH 7

1.15 - 1.50, m 4H, CCH2; 1.60 - 1.82, m 2H CCHZz;

1.88 - 2.20, m 2H, CCH2; 3.00 - 3.30, m 1 H NCH

3.45 - 3.75, m 2H, 1 Hfrom NCH and 1 H from SCH2;

4.52, part of the AB-quartet, J=18 Hz, 1 H SCH2,

5.28, d, J=5 Hz, 1 H, f3-lactam 5.78, d, J=55 Hz, 30

2H, CH2F; 5.92, dd, J=5 Hz and 8 Hz, 1 H, f3-lactam

8.32, s, 1 H CH=N 9.82, d, J=8 Hz, 1 H NH 8 1.28

-1.62, m 4H NCH2; 1.78 - 2.12, m 4H NCH2; 2.88 -

3.12, m 1 H NCH 3.40 - 3.70, m 2H, 1 H from NCH

and 1 H from SCH2; 4.48, part of the AB-quartet, J=1 8

Hz, 1 H SCH2; 5.27, d, J=5 Hz, 1 H f3-lactam 5.77,

d, J=55 Hz, 2H, CH2F; 5.90, dd, J=5 Hz 35 and 8 Hz, 1 .

H f3-lactam 8.28, s, 1 H CH=N, 10.82, d, J=8 Hz, 1

H NHO9 1.20 - 1.65, m 4H, CCH2; 1.90 - 2.12, m 4H,

CCH2; 2.75, b, 6H, NCH3; 3.00 - 3.60, m 3H, 2 from
and 1 H from SCH2; 4.32, part of the AB-quartet,
8 , 1 H SCH2;, 5.22, d, J=5 Hz, 1 H 13-l actam
d, J=55 Hz, 2H, CH2F; 5.80, dd, J=5 Hz and 8
, H f3-lactam 8.22, s, 1 H CH=N, 9.78, d, J=8
, H NH 40 10 1.30 -1.70, m 4H CCH2; 1.92 -

32, m 4H, CCH2; 3.05, b, 9H, NCH3; 3.20 - 3.68, m
3H, 2H from NCH and 1 H from SCH2; 4.48, part of the

AB-quartet, J=18 Hz, 1 H, SCH2; 5.28, d, J=5 Hz, 1 H,
1-lactam 5.78, d, J=55 Hz, 2H, CH2F; 5.94, dd, J=5 Hz
and 8 Hz, 1 H, 1-lactam 8.30, s, 1 H CH=N 9.84, d,

J=8 Hz, 1 H NH
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11 1.15 -1.58, m 4H CCH2; 1.65 - 2.30, m 4H CCHZ,
2.92, s, 3H, NCH3; 3.08 - 3.75, 45 m 3H 2H from NCH

w@ea4001903 rom SCH2; 4. 48, part of the AB-quartBCT/EB2008007603
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1

12

Hz, 1 H SCH2; 5.32, d, J=5 Hz, 1 H, f3-lactam b5.77,
d, J=55 Hz, 2H, CH2F; 5.95,-44d, J=5 Hz and 8 Hz, 1 H,
13-lactam 8.52, s, 1 H CH=N, 9.82, d, J=8 Hz, 1 H,
NH 12 1.40 - 1.75, m4HCCH2192-232 m 4H,

CCH2; 3dogH ]? 9H ﬁpecﬁ, m 6H, 3H fro][n
NCH3 an art 0
the AB 50 qu hg%ﬁ%%thg@gg) p

i

%;g}gé gﬁ ;%

tair\lq12 s, 1H,

2 ro
16 : 2 m 1H,
Z W he AB-
: ta B—Iagtam

nd 1H fr
%@ﬁ@@w el oo,

alH,-q d 5J~‘,57Hz aH B.lg;gam 5.90,
m35§5}_ﬁ %@rgt%zol aldeHs 1H CH N; 9.79,

i

.47: 1 H
70301, 4H, %:Hc;ng zﬁz&m 4@ C'/Cj'lz. 0 88105, 10, h.fit, NCH; 3.40 -
ma2HotF regm NEH And 2 romSEHax A 4AcAd 8afth 34 PHTGHNCH; and

from SGH,; 492705.3F, mpH, 1H mom%ch%aH from €Hefy; 5.52 - 6.04,
gopH, 31 5gm B-last r1tH féffmt‘}r@*ﬁ@ chek é’f)m G4y 848, s.11Hy CH=N;
RBp. d.J=8&lz, i, NHs5 H 13-lactam 5.78, dd, J=55
H-15 2150 pEH, £CH%; 1 86 - 1J&% Mpiz2Hh (Gt F4238 —12.2p, m, 2H, CCH; 3.00 —

£330.28¢ HigNGH:5545 5 3.75, A, 20N from NEH ang 1H frgmySCHg 4152, part of
mef@ quagtet, JE18 bz, i, A6H2 ER% d, 4=z, 1H; Rolgctam; 5418, d, J=55 Hz,
QHCHE; 592, ¢d, JsBHaandS Hz, H8 R-lactaghi8.32neHH, GHES '9.82,d, J=8
HadHMNH 1 H NCH 3.38' - 3.70, m 2H, 1 H from NCH
ahd8 + 163, mmkls{j%,z; 1.78 —2.52 m,it, INGH; Blﬁé —-AB13unr thhtNCH; 3.40 -
JE18, miz2H, 11 HfrorsNEH aad 28 fram SGHS, 4448, partiaf the AB-quaret, J=18 Hz,
518,85 Ch; 52758, J15 HZHAH, BHastams55.34, d,akd 55 Hz52Hy CHsfd 580-dd, J=5 Hz
1and 8 Ha, 1hd¥-laatang 8288, sh1H,2GH=NHD.82,8, &8 He, 1H, Nl  CH=N;
01.84 ~ 165, M FHACCHe; HO0 M. 12, 1, 4H) CCH.70.75nt, 644 NGEIGEH3,00 — 3.60,
1m88H -2 froNChirand HiH fEBHSCHZ; 4882, part o the ABgBart&t, 0818 Kz, 1H,
98CH,; @23 d, $=5492,-1H3 RSactam; 539, d 21456HmRNOEH$.30, idd, J=5 Hz
farghg BZHH, Mlabtam; 82, sofH.tCl=MD.28% dyu=8 Het 1HINH8 Hz,
1H30 SAHED, g 4P CCQiH,; 9.98 +232, Im,HMH, ICGH28 080, 9H, NGH«13.20 - 3.68,
Jm53H 2H fréid, NCITHAE 1 HFradb SCiHY; 4.48, part aiitie BB+duartét, b=18 Hz, 1H,
fSCHa&t28d, 8539z, 1, RAkaktand18,788d,68-5654Hz, ZHHCHGRENG4, dd, J=5 Hz

and 8 Hz, 1H, B-lactam; 8.30, s, 1H, CH=N; 9.84, d, J=8 Hz, 1H, NH

1.15-1.58, m, 4H, CCH,; 1.65 — 2.30, m, 4H, CCHj; 2.92, s, 3H, NCHj3; 3.08 - 3.75,

m, 3H, 2H from NCH and 1H from SCH,; 4.48, part of the AB-quartet, J=18 Hz, 1H,

SCH,; 5.32, d, J=5 Hz, 1H, R-lactam; 5.77, d, J=55 Hz, 2H, CH,F; 5.95, dd, J=5 Hz

and 8 Hz, 1H, R-lactam; 8.52, s, 1H, CH=N; 9.82, d, J=8 Hz, 1H, NH

1.40 - 1.75, m, 4H, CCH,; 1.92 — 2.32, m, 4H, CCH_; 3.04, b, 9H, NCHs; 3.25 ~ 3.80,

m, 6H, 3H from NCH; and 2H from NCH and 1H from SCH; 4.58, part of the AB-

quartet, J=18 Hz, 1H, SCH,; 5.27, d, J=5 Hz, 1H, B-lactam; 5.78, d, J=55 Hz, 2H,
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9.84, d, J=8 Hz, 1 H NH 18 1.10 - 2.22, m 8H CCHz;
2.90, d, 3H NCH3; 3.08 - 3.32, m 1 H NCH 3.40 -

w@280/007505 2H, 1 H from NCH and 1 H from SCH2; PGI/BHB2003/007603

13

14

15

16

17

18

19

20

21

22

23

part of the AB-quartet, J=18 Hz, 1 H 30 SCH2; 5. 30,

d, J=5 Hz, 1 H f3-lactam .2g577, d, J=55 Hz, 2H, CH2F;
5.96, dd, J=5 Hz and 8 Hz, 1 H, f3-lactam 8.52, s, 1
H,CH:N986dJ8Hz 1 H NH19 1.30 -1.75, m

gcing-% H%an &Hz agt(eﬁg% O'; gH qﬁ é,,_? Bgl_q J=8 Hz,
fmdgﬁ %Z? SCF?% A ;5@3— 2.95,1p, 1H, NGH; 3.28,
S Ha;

fiom SCHy; 4.50, part of the AB-

ﬁ§5d E5| 9 # H; 7.4
1 i (- s - ¥ ’ =i, 2,
g arogiailg- I§Id7:s H, " -.Nr;% d§5=8 ggﬁ ’ qﬁ?mgtﬁ

ﬁg CHzH1 62 —11-$8, 5 Ao Chitesi 2001 2- 22, M. SHLECCHz; 2.54,
i .g?_ AB.TH, lHthm NEHs@ng, 1H flomyNCHy3.48-3.72, m, 2H,
oM §CHy4. i Gy tastaf t%e AB-qugrtet; 518 Hz, 1H,$CH,;
é—@% d, §=5 iz, ata '31?@?'11425 0@, drrep '97-42* GhaF: $.944 d: W5hHz and 8 Hz,
81"123-'a§ta"m 47cs=H, GHY; 9.84, d3 88 Hz, 1HNHNH 21 1. 10 -
.30~ :30 , g 4HCEGH2; £736 218 m,aH, GCH,; R1701yG310,3n,34H, i from
INCH; 1H#romsNCH33 85 - 3.79, m,. 2Hy THIfremNGHamsti fromiSCH; 3.50,
arkpfithe ABNartel JF98 Hz41H,SChig; 5@856) J3Gdiz, 181, B4actam; $.78, dd,
of=55tHze 2HRCHlRrS-84. ddd=FeHz@and 8 Ha{1HsBactars; &35, spaHs CUFN 9.85,
tfheJ-A ﬂ; Ht, J=18 Hz, 0.5H, SCH2; 5.12 - 5.22,
1n.8g- ﬂ@;t“zﬁhﬁ@"z?ﬁ)so . &»m rﬁH pGHz, 230] hcﬁthClﬁ, 238 d, 3H,
CNCU$§ 0%— 320, My3HONEH: 3881(B.7¢, m,12k, KHeom NCHnd dH from SCHy;
J4=§2,Hw,rt of rtr,le ABrqeartet, d818 Hz,. ‘6?. ,SGrhlz; 3129, ©OH2:Hz1 1HDOR-lactam; 5.78,
2,555 hiz, 2y CldFi:12;942 d6.0)=5 Hz awl 8 hiz, 1H,HR-lastan); 828D, 2HPNH,;
FBH63,CHB); ChI=M29.843d,8x8 Hg, 1BIHNHL H from NCH and 1 H
f1.40n-3CHR M, 4H1 ©CH,41.88 — 2130, m,4H, CSIt#H22.88, d,BH, N&GH:83.08) b, 9H,
INGH,; 3320 -a8188nm, S8HEZH frot NOH amd 1H rpm{STH.p4.64parbofiBe AB-
dqualteb I=#8 Hz, D, SCHRB;293d14x5 Iz, 1H, B-la@bm5.78, 85)=58 Hz, 2H,
JCI8,R:15,95] délJ=HIHz%0d B3HZ 180 R-laGadO8.3M b, 2H, NEGHR.68 25, 161, CH=N:
29.80,d, dFr8 HzZHIHOWHR; 3.25 - 3.62, m 5H, 3H from NCHS3,
1 1HOf—+ 282 NEHBH,NCCHI; 12.90; dn3IEAHCH;; 3.088- 3.32, rh81HNNCHI; 8140 — 3.80,
NEHHA H Bpomp¥CH aotl 1HTeon\SCRR3L54,(pabi0s the AB-quartet, J=18 Hz, 1H,
FETHEBZM) 8/ 06578531 H, BI6ctal:; §74r d.e1=55Hz] BHHEH,R; 5:96, 8GHES5 Hz
Sartd3 Ha, 1H,46laklam; B.92, sf ™H,|GldtNyD.86,.d7 978 Hd, 1HMH Hz and
81.304z,1.75, Ih, 8H3-OGH;! 480 .29 m,BH, TEH,; PI80 —23-:20,Ghi2IH, NCH; 3.28,
8, BH, NCH3113.40 —G-#8\m,BH{ 2H febm JEH &ird 1H friom SOHL; 24201 paf of the
-AB-qéértetny=1801k, 1¥H1SIOHNS. 051 Jab tHzEHH | m-etani;H376, HdB&=5 Hz and 8
2H3,2H, W-ladthin; 6262d, 558 H¥32H, CHIR 8.08, s 111, CHER]; 9.84,20 J=8 Hz, 1H,
SNH3H, NCH3; 3.42 - 3.70, m 2H, 1 Hfrom NCH and 1 H
f1.02-3C m, BH} &CHA2.80 of3.18) en ARt INGH; 13232, sJFANCER,; 342H.- 3.78,
SAH2H, FH #8m NCH 3R8 1HArond SBH,:13.56 étﬁé?tadﬂthéAQ%uaﬂéh J3PHz, 1H,
FHECHy8.28/1a, J5 Hi, 18 -lacthmis.78, 8Q=55.Hz] 2H, CHLF;5/84288) J=5 Hz
&and18 H3, 1H, rHactaﬁHBNZZ 8, ﬁ&cm’:N J?@z tdz J=4 Hil, 1PNHUH
1.10 - 2.22, m, 8H, CCH_; 3.00 - 3.18, m, 1H, NCH; 3.35, b, 3H, NCH,; 3.45 — 3.82,
m, 1.5H, 1H from SCH, and 0.5H from NCH; 4.10 — 4.30, m, 0.5H, NCH; 3.54, part of
the AB-quartet, J=18 Hz, 0.5H, SCH,; 3.62, part of the AB-quartet, J=18 Hz, 0.5H,
SCH,; 5.12 - 5.22, m, 1H, R-lactam; 5.70 — 5.85, m, 1H, B-lactam; 5.78, d, J=5 Hz, 2H,
CH,F; 8.10, b, 1H, CH=N; 9.77, d, J=8 Hz, 1H, NH
1.08 — 1.62, m, 4H, CCHj; 1.70 — 2.25, m, 4H, CCH,; 2.90 — 3.20, m, 1H, NCH: 3.32,
b, 3H, NCHs; 3.42 — 3.82, m, 2H, 1H from NCH and 1H from SCH,; 4.45 — 4.70, m, 1H,
SCH,; 5.10 - 5.28, m, 1H, R-lactam; 5.65 — 5.90, m, 1H, B-lactam; 5.78, d, J=55 Hz,
2H, CH,F; 8.10, b, 1H, CH=N; 9.85, d, J=8 Hz, 1H, NH
1.30 - 2.00, m, 7H, CCH;; 2.10 — 2.30, m, 1H, CCH,; 3.25 — 3.62, m, 5H, 3H from
NCHj3, 1H from NCH and-1H from SCH; 3.98 - 4.18, m, 1H, NCH; 4.53, part of the
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25 1.22 -1.70, m 4H CCH2; 1.82 - 2.18, m 4H, CCHZ;
2.88 - 3.18, m 1 H NCH 3.45 - 10 3.80, m 4H, 3H

wo p@diodiEh8 and 1 H from SCH2; 3.96 - 4.28, m RCHEP2EH07603

24

25

26

27

28

29

30

31

32

33

4.48, part of the AB-quartet, J=18 Hz, 1 H, SCHZ;
5.25, d, J=5 Hz, 1 H B-lae®tery 5.78, d, J=55 Hz, 2H,
CH2F; 5.96, dd, J=5 Hz and 8 Hz, 1 H 1-lactam 8.02,
s,lHCH:N986dJ8Hle NH 26 1.30 -

t, seH! 55 18, 955 |4 57?8%93 Hzand8
ﬁ%ﬁ%ﬁm ﬁggaz ok

P Rz %ﬁm 4 n}g
% . = |,
Mznd s f1|-§rs- ctejq;El
. p rtp(the

om0
fg%ﬁé Hz, 2H,
_’(,ﬁ_éa, A

0
m57§ , ,a 821d,Hl =8 Hz,

6.d, J=8

i\@l-i,318

%ﬁﬂg %;fyz _ ?}Zﬁg 1§%Z§;' d H,‘?\lCﬁﬂ;f3h32,
v = ;00 My ~Pio®em ; g&;%@o the
-éé’faé‘é%;%?éﬁi‘i e B R e

Q

1 Hfr 2, part B- quar t et

o A SE%%NC?B S j@é o é?ﬁ Aér@e TaAHaH from

\ i o540 o 37 1Hfrqq1NCHand1H

fgqrp %rﬂ 2@ of he Bﬂua@ﬂth-ngi % SCI—Q §Jg7 §|.q|z 1H, B-

; d, J‘ Haf115.941dd rI57 Hacams! 8 Hig. 1H.-actanm; 8.06, s,

I\Iﬁ'i'ulc*?"‘é!? 3585’ J= 83>H701 MH2H 1 Hfrom SCH2 and 1 H

(580 MUZICDLIGHQRY t ' of t he AB- quart et Hz,

sﬁzﬁ@ 058om, 2id, CGH5 1132 - 2. 1|4| mg éOlﬂafé@ldm?- 68 -72 82dm QHB@CH 3.52 -

|.§72 TP, 2I-t|_121:fror5 S&Hz a@g 1HJf£cgn INCH; AntR, galpqgf th_g AlB-quartet J=18 Hz,

£ 1Sz 15804175 Hz, 1H, Brlactamnd.78, GBEJ 5@HZJ2I$ ¢l|iaF 5. 9ﬁ, d, J=5 Hz,

NHi, $tlagtapg 8.65ps, #hh CHIN 8H, CCH2; 2. 80 -

6188 @il SNOHBHaREHE: 2478 S NOHTHS Shﬂdrom N§H3@md fAH fmm NPH 3.35

H- B78rms2iit HframiS G ansiiHoem NCH:24. 11 pert o the AB-quartet, J=18 Hz,

AR, R4 8128, 4,8 Haz 1H, Adactarmy 5.8C14R; J=55 big, 2k, CHF55/94, dd, J=5 Hz

Hand &Hz atH, &rlactemy 8.47s, 1H=5IH=#&, 9.864d, &®Hz, B0 dd,

7588 H2.10Gamy 8BIHE CHp; 2—!30 £3.1Gom, a?hﬂ 68.feom N§H3 anWH(tFuNNCH; 3.40

9- 850, m, 25~ from SCHY, andH FromDICHI; 4112 Part of tHesABquased, J=18 Hz,

CBHSCH; 329, d,31=651z, i, B#actauaHB78,31, 3255 iz, 24, CHIWELS,94, dd, J=5 Hz

3antiBHz, 3H7B-lactam 3347, 31 1Hr SHiENCBI8and JE8HZ AblnNBCH2;

ID20) 1.part2.t46, no, 8, A Hp 276 et 3.09, M EBHINCH3; 3.22, s, 3H, NCH3; 3.40 -
3.70, m, 3H, 2H from NCH and 1H from SCH; 3.90, part of the AB-quartet, J=18 Hz,
1H, SCH,; 5.22, d, J=5 Hz, 1H, R-lactam; 5.76, d, J=55 Hz, 2H, CH,F; 5.80, d, J=5 Hz,
1H, R-lactam; 7.90, s, 1H, CH=N
(D20) 1.25 - 1.60, m, 4H, CCH,; 1.90 — 2.25, m, 4H, CCH,; 3.00 — 3.28, m, 4H, 3H
from NCHj3; and 1H from NCH; 3.35 — 3.68, m, 4H, 2H from NCH, and 1H from SCH,
and 1H from NCH; 3.95, part of the AB-quartet, J=18 Hz, 1H, SCH;; 5§.22, d, J=5 Hz,
1H, R-lactam; 5.30 — 5.50, m, 2H, CH,=C; 5.74, d, J=55 Hz, 2H, CH,F; 5.65 - 5.88, m,
2H, 1H from CH=C and 1H from R-lactam; 7.89, s, 1H, CH=N
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1 H SCH2; 5.22, d, J=5 Hz, 1 H f3-lactam 5.76, d,
J=55 Hz, 2H, CH2F; 5.80, d, J=5 Hz, 45 1 H,

woé 3e0kmatsasn 7.90, s, 1 H CH=N 33 (D20) 1.25 -PAT/882008/)07603

34

35

36

37

38

39

40

41

42

43

4H, CCH2; 1.90 - 2.25, m 4H, CCH2; 3.00 - 3.28, m
4H, 3H from NCH3 and 1 H tygm NCH, 3.35 - 3.68, m
4H, 2H from NCH2 and 1 Hfrom SCH2 and | H from NCH;
3.95, part of the AB- quartet J=18 Hz, 1 H, SCH2;

535, Neh: 3.30 -
é ﬁf" %ﬁ Zjbﬁgm

ro
m, 4H,

,ni, 3H, 2H
CH;
H, B-
16H,  4f]
6”1 20, b, CCHy;

5‘&!# 3511 éﬁmcw 1Hfr°m
uaﬁatv -113 Hz ot &2 521, d, J=5
Aher G J|=|5$ Hs@*N&HzF 7.89, s,
75, d, J=55 Hz,
1.§o, ma‘w aq:ﬁ:Hg 15;@ g25,1mH4H 'CCHy;
Ngl:ﬂz apdidH 1or3@lC.H 332- 3.65,
1, om. g-l 2'1395 aﬂ@ﬁthqﬁmuartgt ¢=18 Hz, 1H,
3$C:§'dz: 1, d1)=53z. 1Hs friagtem; 844 4. %%WM@H@ 53754 d, J=5 Hz, 1H,
agtam; 7.88,s, THLCHFN M scH2 and 2H from NCH:
p@z@) 821t hd=hHz kG 1.35=1875¢m, 4hl CCitsd:905- 220 @, 4H, CCH;;
J&82 ﬁz70 m, HOH;_ (o8t Igﬁ[-la gnq74H f@m uescz apd 2I_1j fram NCH and 1H from
£3CHz 3t $3rpan ofthe AB-quattss, J348 Ha1HCBEBH:; 57289, J25 Hz, t, B-lactam;
CHEX 4L 9=8 Hz( B3.0y-lactans 5.14, dj 45542, 281 CHaFR7.89, 30H, CHEY,
niD2@H0.860-H3=7 Hzo3H, Cty; 280 n1.7Q,Hm, @GHOCH,; 4.990- 2.28, B04H, CCH,;
ng-8@ H, 3.28:n1, 6btn3Ndraen Bt 2rd RHIranBIgH.and 1H fror NG, 19G2 - 3.62,
3n32H, 1Hfram NClhand fH fronHSCHoid. $Eiartaf thelABrquadet, 3318 Hz, 1H,
350H,; 532 d, 15 Kind Hmlqciamr. 873, d.JF§5Hz, 2H, 6H.F; §342d, J=5 Hz, 1H,
H-jartang, 7.8%5, HA, CH=N| f3-lactam 5.73, d, J=55 Hz, 2H,
R0) 08674 J=THzJ6H4, Ghts; 1.80H 1.78,3n) 8kt GGHI; 7.929- 2.82, MHIH, CCH,:
GHER-306% 8, (10RO BH Trop NCH; add-#HHom BEH, Gkt 2HfrdBSNCH and 1H from
1SQH;; 386, part obEAB-quartet,-J=A8 Mz, 1M SCH,; SCHE; J=2H821H, R-lactam;
33.78,,d, IF53 HOHH, 3PHF; 6 AANGHESH®] 1HIHR flactamNCBR, sarill, 2H=N
f (Da0) N2B -ah65,In,HH,IGGH,; $O82: 2.25,98, 4HhaBCHHR.60hs, 3H, NCH;; 2.90 —
AB1Guay tHtNCHA3L20, 14z 3H,INEH;; SC32-+- 3B521h, 2H, 1HHonHECHland, 1H from
f SCHz Gt 9fypart 6f the, ABiqualtes, J248 Hiz, HH, SGH});&c2 [l J55 A4, 1Hl,R-lactam;
J5:83, d;1d=52 Hz, ZBHATH,F75.39, d,sl=5Hz11HOBRHAtSAA; 7.82,0), 10, B6I=N
t(D,O¥ T1.382; 2.25),m,BHE ;CCH,302.75 -13.28, m/MH,BH fré;aNCH,larf0tH from NCH;:
23.28 - 3085, 4t 2HCTHAtom REHZArRIOH frdmZSCH 8,96 HparBbf the AB-quartet,
NGH3 Het)d H? BCH,;8122\CGH2=5Hd, 1H,R-factam; B8, d3J=55 Hz, 2HOZH,F; 5.76,
nd, J26lHZ] 1H, R14aotarh@H &3 1H, EHENom SCH2; 3. 93, part of
t (DSONB2g U2 2@ tm, 8H; 1BCHY 2.81, §1,.3H, NCH,; 3.05 — 3.30, m, 4H, 3H from NCHs
and 1H from NCH; 3.40 — 3.70, m, 2H, 1H from NCH and 1H from SCHj; 3.95, part of
the AB-quartet, J=18 Hz, 1H, SCH,; 5.22, d, J=5 Hz, 1H, R-lactam; 5.75, d, J=55 Hz,
2H, CH,F; 5.79, d, J=5 Hz, 1H, R-lactam; 7.90, s, 1H, CH=N
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20

SCH2; 5.21, d, J=5 Hz, 1 H, 9-lactam 5.73, d, J=55
Hz, 2H, CH2F; 5.74, d, J=5 Hz, 1 H f3-lactam 7.89,
W@ 20010075GH=N 40 (D20) 0.86, t, J=7 Hz, 6H, CH3PCWEBD03/007603
1.78, m 8H, CCH2; 1.92 - 2.22, m 4H, CCH2; 30 2.82
- 3.65, m 1 OH 3H from NCHg -and 4H from NCH2 and 2H
fromNCH and 1 H from SCH2; 3.96, part of the
AB-quartet, J=18 Hz, 1H, SCH2; 5.21, d, J=5 Hz, 1H,
f am 5.73, d, J=55 Hz, 2H, CH2F; 5.74, d, J=5
Pa'eﬂgc'a%ﬁ% f3-lactam 7.92, s, 1 H CHEN 41 (D20) 1.28 -
1.65, m 4H, CCH2; 1.95 - 2.25, m 4H CCH2; 2.60, s,
éH NCH3; 3.90'- 3.15, m 1 H NCH, 3.20, s, 3H, NCH3;
_cg@pgurgf_%f oMY@ 24 1 HfromNCH and 1 H from 35
SCH2; 3.95.Rpart of the AB-quartet, J=18 Hz, 1 H,
SCH2; 5.2}, d, J=5 Hz, 1 H, 13-lactam 5.73, d, J=55

Hz, A F'nli.74, J=5 Hz, 1 H f3-lactam 7.89,
HA—¢ H| 42 .32 - 2{i25, m 8H, CCH2; 2.75 -
/H\H,f(cm . 3.40 -

3.285—W 4k 3Y
3.85, m 2H, O'Hfr from >,
part of the AB-quartegor, J= 1 HzR41 H, gc%g, NCF,SR" .
J=5 Hz, 1 H f3-lactam 5.75, d, J=55 Hz, 2H, CH2F;
Srofformiy d, J=5 Hz, 1 H, f3-lactam 8.18, s, 1 H CHN
43 (D20) 1.28 - 2.20, m 8H, CCH2; 2.81, s, 3H, NCH3;
3.05 - 330t m 4H, 3H from NCH3 and 1 H from NCH,
3.40 - 370, gn 2H, 1 Hfrom NCH and 1 H from SCH2;
3.9 W t he quartet, J=18 Hz, 1 H SCH2;
z't\é,/,J5Hz 3Iact;L“575 d, J=55 Hz,
2H, s&WF; ©. 79 NJ= AGGRS .90, s, 1
H, CH=N 45 W302004/ 0750 Pd‘/ EP2903/ 0078 485 ) NRR
Patent clainms 1. A und @& formula TCRpNERsRe
H2N~/ X NN (CH2)~ SSWO ;1: 7N N-) O1 | ACH2) m NRR8
wherjeﬁ szRS R3 R4 5 or of formula N-IRL NI NSHI f
W isCHorN,

R, is hydroxy, (Ci¢)alkoxy, halo(C,¢)alkoxy, hydroxycarbonyl(C,¢)alkoxy or

1B

(Cy.e)alkoxycarbonyl(Cy¢)alkoxy,
R, is hydrogen or an ester moiety,
Rs is hydrogen, (C.s)alkyl, (C..)alkenyl or (Csg)cycloalkyl,
R, is hydrogen or (Cys)alkyl,

O

Rs and Rs independently of each other are hydrogen; (C,.¢)alkyl; (C.¢)alkenyl;
(Ce.18)arylcarbonyl; (C4.¢)alkylcarbonyl; (Ce.15)aryloxy(C;)alkylcarbonyl; (C¢)alkylcarbonyl-
(Ce-18)arylcarbonyl; heterocyclyl(C,.g)alkylcarbonyl, wherein heterocyclyl comprises 5 or 6 ring

is cyclohexyl or phenyl,

members and 1 to 4 heteroatoms selected from N, O or S; (C,.¢)alkylsulfonyl or
(Ce.18)arylsulfonyl,

X is NH, O, S or N-Rg, wherein Rg is (Cy.)alkyl or (Css)cycloalkyl,

Y isOorsS, and

n and m independently of each other are 0 or 1.
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SSWO N N~ /\ /(CH2) ONNIB COOR2 R3 A (CH2) m NRSRB
wherein Wis CHor N, R is hydroxy, (C1%)al koxy,

wh20000@506) al koxy, hydroxycar bonyl (C - B) al koxyP©I/EP103/007603

(Cl1. 8) al koxycar bonyl (C1%$) al koxy, R2 is hydrogen or an
ester nmoiety, R3 is hydrogemg{CLl. 8)al kyl,

(C2.8)al kenyl or (C3.8)cycloalkyl, R4 is hydrogen or
(C1-8)al kyl, Ais cyclohexyl or phenyl, 15 R5 and Re

2. NGHEPAER b B g, oL oo (CL o

Vas ok car bonyl ; (C8. 18) aryl oxy(Cl1. 4) al kyl car bonyl ;

REB AR RS Ei‘%w‘?ﬁ"kré?@ﬁ%%r Fldrmetoymetopy.

RﬂlsmydmgenS or 6 ring menbers and 1 to 4 heteroatons

r_S a sul.f or
%ﬂ%%%’%gr yI's )%‘2% P% Tgﬂy‘ I&;‘etﬁ)}_l’, él@&@%‘? 8@%8 wherein
Rgis ihgdrogan 8) @1k)dlkybre.q.@$ath)8,) cycloalkyl, Y is Oor S,
and n and m i ndependently of each other are 0 or 1. WD
0024007505 PCT/ EP2003/ 007603 -49- 2. A conpound of
la A or IBwherein Wis CHor N, R is hydroxy,

et boxy, fluoromet hox

( hydr dﬁﬂ%l?'wbﬂ/ By an%éﬁﬂpmtm&& groypyis jinstheithe fefta of para
R3 |s Mfog en; (C, . 4)a| kyl, e.g. methyl or ethyl;

allyl or cycl , R4 is h dro en orpék -4) al kyI
cReAnh 4y ingbpendionty Stsachiethey pre Bicgoshm (Crahod )
'@%Il@fc@%nyls ph giééﬁbdhw Wﬁere"l"?bl%ngﬁs BBﬁéhalI? Sgpstit ey by

Re i ndependently of each er are Y rogen;
Y

(@“dgjk‘x'c@wmy'@m whenmmethyw}amonw phanylstifon wherein phenyl is
pﬁg’gt e ut%ﬁgﬁ"m 0%4 gkglcﬁ%%gg%mony?Mét%@élW comprising 5 ring

oXY;
pme QWhW@EﬂamwatQﬁ@ﬁm @L@f%ﬁyy, wher ei n pheny!
[ b a 0,
)'? I%(I?tleﬁ%% (L:N@Iq(éggs%%r@‘ gfbﬁgé%%yc@aﬂéyl‘éﬂbg%mw GHhS,
o is 0, mis

Y is S and
Rg is Cy4)alkyl.

3. A compound of formula IA wherein

W is N or CH,

R, is hydroxy or fluoromethoxy,
R2, R4, Rs and Rg are hydrogen,
Rs is Cy4)alkyl,

is cyclohexyl,
Xis NH,
nis1andmis 1.

A compound of formula IA wherein
Wis N,
R; is fluoromethoxy,



menbers and 1 heteroatom selected fromN, O or S, X is
NH, NCH3, NCH(CH3)2, 0, S or (C3..8)cycl oal kyl
wae gt ed by amino, 15 nisO,ms0, Y is S apdi/RB200%007603
C .4)alkyl. 3. A conpound of fornmula I A wherein 20 W
is Nor CH R is hydroxy ors0f-l uoromet hoxy, R2, R4,
R5 and R6 are hydrogen, R3 is C .4)alkyl, is
cycl ohexyl, 25 Xis NH, nis | and mis 1. 4. A
r A wherein Wis N 30 R is
Po?ret(ﬁ&&ér% W@& 4/ 007505 PCT/ EP2003/ 007603 - 50-
|R2|§G?4)a"@5 and R8 are hydrogen, R3 is C,.4)alkyl, is
phenyl, Xis NH 5 nis 1 and mis 0. 5. A conpound
. grmula 1A wherein Wis CHor N, R is hydroxy or
onmet hoxy, 10 R2, R4, R5 and R6 are hydrogen, R3
~-4)al kyl, is phenyl Xis NH, nisl and ms 1.
1576, !&%ﬁﬂound of formula N~OCH2F H
Xis NH,

5 nis1and mis 0.

5. A compound of formula |IA wherein
Wis CHor N,
R, is hydroxy or fluoromethoxy,
10 R2, R4, Rs and Rg are hydrogen,
R is Cy4)alkyl,

O

is phenyl,
X is NH,
nis1and mis 1.
15
6. A compound of formula

\~OCH:F

| H
N N S ~NH
HzN\</ W)\”/ \_r I /O |
—N o) —N._ _~~_ 2N /U\
S O& \ril T
COOH CH

3

7. A compound of any one of claims 1 to 6 in the form of a salt.
20
8. A pharmaceutical composition comprising a compound according to any one of claims 1
to 7 in association with at least one pharmaceutical excipient.

9. Use of a compound according to any one of claims 1 to 7 as a pharmaceutical.
25



NNS,,NH2 HZN~j 111Y NH SANON NI COOH CH3 H 7.

A conmpound of any one of clains 1 to 6 in the form of
wa@2ealob7505 20 8. A pharnmaceutical conposition CRPODEPHI0807603

a conmpound according to any one of clains 1 to 7 in

associ ation with at |east amg_.pharnmaceuti cal

excipient. 9. Use of a conpound according to any one

of clains 1 to 7 as a pharmaceutical. 25 WO

004/ 007505, PCT/ EP2003/ 007603 -5 10.. A nethod of .

10. & PRt e of Blirabialesaes whigh o, FruBBterig to a subject

inceed bb$uohi treaitrhentaansaffeicthet amount iof @ domboanid cdordiag toearty one of

‘gn ef1f ec’tive amount of a conpound according to any one

M Qi%s 1 to0 7. 5



