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PCT/ EP97/ 07133 | m dazopyri dazines Field of application of the invention The
invention relates to conpounds which are intended to be used in the

phar mace Wi jggdustry as active conpounds for the producty

medi carre;‘?ts).%}%?\ic?\?m t echni cal background European Patent App %ﬁ’,cl)or?l%%z 040
descri bes i m dazol e derivatives which are intended to have an anti bacteri al
action. Description of the invention The invention relates to conmpounds of
the for nulg 1d er%] iLh which R1 i s hydrogen, 1-4C-al kyl, 1-4C- al kyl
subst i t ut ed " BYFEPRYIIAZIRLS | Kyl carbonyl, 1-4C al koxycarbonyl, sul fo
(-Sgerr]H or a cyclic systemor bicyclic systemsubstituted by R 11 and

R12, which gigd-gggﬁ%gg, gfrt%%moﬁgroup consi sting of pyrrole, furan,
t hi ophene, pyrazole, 1mdazole, T mdazoline, oxazole, .isoxazol e, thiazole,

thiazoline, isothiazole, triazole, oxadiazole, thiadiazole =~
t hi adi azol ernk-muehtib, refat tagahgdundsOMIYLré MhBed toRRAEENR, thddpHakHAdaGtical

pyri di ne- N-,oxi| ri i ne i mdine /Yazine, triazine, naphthal ene,
qui nol i ne, '%s L3 |“ﬁée‘f'jogé’tﬁ’lu%dgfgrlytf'%g?&ffgm?ﬁ@aﬁme@?' . benzoxazol e,

benzot hi azol e, t hi azol opyri di ne and i m dazopyridine, where Rl11 is

hydr ogen, JKrﬂGnﬁJclli:}jJ:al barkdieund/Cl oal kyl, 1-4C-al koxy, 1-4C- al koxy-1-4C

al koxy, 1-4C- al kyl carbonyl, am no, 1-4C- al kyl carbonyl -am no, hal ogen,
trifluoronethyl, trifluoro-methoxy, hydroxyl, carboxyl, 1-4C-al koxycarbo-
nyl, 1-4C &ukapeamPatentApgiatiork§32stdofdesyribes imidiZola ldkijtativdsiwnilare mtenfien

(- SJ err] Hyp niVeldnQntithidanhidcfish. Phenyl, phenyl substituted by R111, pyridyl,
pyridyl substituted by R111, | m dazolyidione, thiazolyl, 1-4C- alkyl
substituted by R111, -N(R112)R113 or-CO N(R112)R113 and R12 i s hydrogen,
1- 4C- al ky| ,Deferipfioradflitioxivivenkiod ogen, am no, hydroxyl, phenyl or
trifluoromethyl, where R111 is hydroxyl, 1-4Calkyl, 1-4C alkoxy,
carboxyl, _1-4C al koxycarbonyl, hal ogen, am nosul fonyl or-N(R112)R113,
R112 is hyid®eétyestion relates gl ceppourds oftpe formula€- al kyl car bonyl or 1-4C

R1—X
R2
N— Y—A—2 Z M
\_7/ N Y
NO,

in which
R1 is hydrogen, 1-4C-alkyl, 1-4C-alkyl substituted by R11, 1-4C-alkylcarbonyl, 1-4C-
alkoxycarbonyl, sulfo (-SO3H) or a cyclic system or bicyclic system substituted by
- R11 and R12, which is selected from the group consisting of pyrrole, furan,
thiophene, pyrazole, imidazole, imidazoline, oxazole, isoxazole, thiazole,
thiazoline, isothiazole, triazole, oxadiazole, thiadiazole, thiadiazole-1-oxide,
tetrazole, hexopyranoses, benzene, pyridine, pyridine-N-oxide, pyridazine,
pyrimidine, pyrazine, triazine, naphthalene, quinoline, quinazoline, quinoxaline,
benzimidazole, benzoxazole, benzothiazole, thiazolopyridine and
imidazopyridine,
where
R11is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 1-4C-alkoxy, 1-4C-alkoxy-1-4C-
alkoxy, 1-4C-alkylcarbonyl, amino, 1-4C-alkylcarbonyl-amino, halogen,
trifluoromethyl, trifluoro-methoxy, hydroxyl, carboxyl, 1-4C-alkoxycarbo-
nyl, 1-4C-alkylithio, 1-4C-alkyisulfinyl, 1-4C-alkylsulfonyl, sulfo (-SO,H),
nitro, guanidino, phenyl, phenyl substituted by R111, pyridyl, pyridyl
substituted by R111, imidazolyldione, thiazolyl, 1-4C-alky! substituted by
R111, -N(R112)R113 or -CO-N(R112)R113 and



al koxycarbonyl and R113 1is hydrogen or 1-4C-al kyl, orwhere R112 and R113,
together and including the nitrogen atomto which both are bonded, are a

pi peridino or norpholino radical, R2 i s hydrogen, 1-4C-al kyl or hal ogen,
A i s WOPER28Ky| ene, X is a bonding dash, O (oxygenpcwEPS7/6ass fur),
Y is O (oxygen), S (sulfur) or N-24C-al kyl and Z is O (oxygen) or

S (sulfur), and the salts of these conpounds and their N-oxides and al so
the salts of th&IRisoHdEpeen. 114Greky W‘Fgﬁ@ﬁr dalegsns agyinos hyfrexybHRlemy! &F br anched
al kyl radicals havi nglflhorbmetﬁylcar bon atons. Exanpl es which may be nentioned
are the butyl, %)Qut sec-butyl, tert-butyl, propyl, isopropyl, ethyl
and net hyl radl ca 1- 4C— al kyl car bonyl represents a radical which, in
addition to the carbBh igr obydroxybnt biCralkyne 1eAC-alkaxyab sobaxyht | 448l

1-4C-al kyl radicals. An eélﬁé!&l:é’rb&?@i ﬁ;hod‘éﬁ arhﬁomiyl &Dﬁ@u'@Rﬂ*ﬁ acetyl
radi cal . 1-4C al koxy{R ﬁqr esent s ition to the oxygen

atom contains one o e aMﬂ?ﬁ@’nt g'rfg'ﬂ °ﬂ@§'al1 4@'3"9&87"85’{' or ¢l es
whi ch may be nentioned ar@kedyearbeytemdy and et hoxy radical s.

1- 4G al koxycar bonyl ?{y e§¢‘g%.§gé?, JrQQbCa%lyl Whiisle 1N addition to the carbonyl
group, contains one Q ovementionéd 1-4C-al koxy radi cals. Exanpl es

whi ch may be nenti onBl'Zar 84t 3nieeaRst pecinalsHgg thSﬁtPS‘H‘e‘“%’P%WVE’hP%nyI
radi cal s. Hexopyranoses i sretbbedeffars @ pipkridifitcorpiicsieivo radivaint i on are hexoses

(such as, Fgr e;gq, %m %%&&p&%al&mnnose or- in particular glucose), which
de

are presen m and” whi ch are bonded gl ycosidically to the
rest of thé nol @@cﬂ%a'km"ecopyranose is particularly preferred.

3-7C-cycl oxl kyI islaRh@AGHHsA, @k&y@y‘rb,cm(sgny)l cycl obutyl, cyclopentyl,

cycl ohexyl and cyc) ohept 4C- al koxy- 1- 4C- al koxy
repr esent sYa cﬂ? R\N%l(%%aggr 'gdli"gtﬁ"fyb?r@é by 1-4C-al koxy. Exanples which
may be nen&i onets Cafoaygeh)eorr%wbﬂyet hoxy, the ethoxyethoxy and the

Tet Xy Pr OBRkife SoP ks coanpaﬁdéhkythaaﬁl%gﬂyémaryatﬁe%ai@&ﬁnéﬁ oRfdkd10 Which is
substituted by one of the abovenentioned 1-4C-al kyl carbonyl radicals. An

exanpl e which may be nmentioned is the acetylam no radical (acetam do
radi cal ). 1-4C-alkyl represents straight-chain or branched alkyl radicals having 1 to 4 carbon

atoms. Examples which may be mentioned are the butyl, isobutyl, sec-butyl, tert-butyl,
propyl, isopropyl, ethyl and methyl radicals.

1-4C-alkylcarbonyl represents a radical which, in addition to the carbonyl group, contains
one of the abovementioned 1-4C-alky! radicals. An example which may be mentioned is
the acetyl! radical.

1-4C-alkoxy represents a radical which, in addition to the oxygeﬁ atom, contains one of
the abovementioned 1-4C-alky! radicals. Examples which may be mentioned are the
methoxy and ethoxy radicals.

1-4C—alk6xycarbonyl represents a radical which, in addition to the carbonyl group,
contains one of the abovementioned 1-4C-alkoxy radicals. Examples which may be
mentioned are the methoxycarbonyl and the ethoxycarbonyl radicals.

Hexopyranoses in the sense of the present invention are hexoses (such as, for example,
galactose, mannose or in partticular glucose), which are present in pyranoside form and
which are bonded glycosidically to the rest of the molecule. Glucopyranose is particularly
preferred.

3-7C-cycloalkyl represents the cyclopropyl, cyclobutyl, cyclopenlyl, cyclohexyl and
cycloheptyl radicals.



1-4C-al kylthio represents a radical which, in addition to the sulfur atom
contai ns one of the abovenentioned 1-4C-al kyl radicals. Exanples which may
be nentioned are the nethylthio and the ethylthio radicals.

1- 4C- al kyYQ 8828288 represents a radical which, in additi onPCA/BRZFOEIB{i nyl
group (-SO). contains one of the abov&nentioned 1-4C- al kyI radi cal s.
Exanpl es which may be nentioned are th rreth bsmfhné‘lt a 4% Ko

et hyl sul fi ﬂyﬁc'?‘mﬂaﬁ%a'k%yi@'éfm ddfr 5 Sypytituted yaa 23 %Ki ch, in
addi tion tcs_xt;hﬁles whfcamydy y MeptioheSaR- the mnﬂnwcmthmcy.ohhe ethoxyetioxybod/ theent | oned
1- 4C- al kyl g ?s; | es which may be nentioned are the nethyl sul fonyl
and the et hr(}? Nt W radical s. Exenplary 1-4Cal kyl radicals substituted
by R111 which may be nentioned are the 2- nethoxycarbonylethyl, the

g ﬁt goxycarpmmkﬁ%ﬁwnymm rﬂ&ir&ﬁém\scammnwhmnt Itylsubsllhfedcay boney/naft thel , t he
ydr oxyet t he et ho

di met hyl am%ﬁmm?"egﬁ % ##\ﬁ#\ﬁ? 3%1" %%nh}ﬁé(?ﬂﬁ ?flt Rgm'fn%s u]ekyl ene

represents a;:euytamgintradltt&h(acefemldgrfMed al kyl ene radl caI s having 2 to 7

carbon atons. Exanples which may be mantioned are the heptyl ene,

| sohept yl ene érz met hyl hex Iene) hexyl ‘ﬁ’é (?1 . ¢

(2- met hyl peh#Srpikyiisio reﬁé%ﬂ?é%(ilfqgf?é hichs Inyp PH)‘/‘?" eﬁﬁ%{%ﬂa&’i%)“"tﬁ'éﬁf’?ﬂ &he,

i sopent yl enge @Bov#Riehtidnbdt1ydcaatRyl , radiexty cExhipbles avh{ch , rRaydberetehydned mrothel ene) ,

butyl ene, i vl ne, tert-butyl ene, propylene, isopropylene
and et hyl en@&ﬁ@hgé@gp%ee?ﬁﬁn.kkﬁg{ gne (-CHerr]CHerr]), the butylene

(-CHerr]CHerr]CH err] CH[err]) and in particular the propyl ene
(- CH er r ] CH-ge-alstdimyr }e)prdsaldis caa+aancaaramaf af adineh toTihe soifioyligroupy 68@)B or

Che ot her 1. se 66 fer FeeyeEERae SicA] oo e 508, U)o

the ot her h&A theccmsstgms or
bi cyclic symentiosedrie tham@hy@@lfbﬁ aD@)M@H‘Yb‘P“’M{“@é‘ﬁ& bl e position. Exenplary
radi cal s Rl whi ch nay be rrentloned are: 2-pyrrolyl, 3-pyrrolyl,

1- net hyl - rrol 2-furyl, 3-furyl, 2-ne | -3-fur 2-di | -
am norr)ét hyl ch ﬁ\§¥' 0y} TeREP P",s a Bagt"ﬁp-l‘ﬁ'?'ﬂ’et"h?é%"r{%gfeﬁ?‘wy@yﬁ9f°ﬂlf’3%,t£¥'
5- met hyl - 2- dodtajtls, one2ef the dbdviementiched 3-4Chalkyh\radicds. cExamples Jwhithi eay| be

3- pyrazol yl me,%oﬁéq {}é@le%ettgﬂs ,?E‘rfyt‘é(rld s & %ﬁﬁf%yﬂamcés (2-

di met hyl am noet pyr azol yl, 1-methyl -2-im dazol yl,
5-nitro-1- |mdazonI 2- rrethyl 5- nltro 1- |mdazonI

4, 5- di phenygxemnpiaiy d-ac&llkyi radicals isObstimeeal byrigri11 whibhcnayzbﬂ ykntiodedbaraAtd 21
4, 5-di net hy| X | S 0 o]

3. 5 di met hyPegopEagsykiny, vl W&%’waﬁzﬁ’? JFé crtposepminant, e

4- et hyl - 5- @abmsthﬂx Hbé - bydipxyetpyly | 1 esm&tha%m'w&u hz 2yt '%102‘)5?*9)?{ the

2-t hi azol i nginethPammBinbihpZal e 2-diméihPainioatalradealsl , 1, 2, 4-triazol - 3-yl,
1-nethyl-1,2,3- triazol-4-yl, 1-nethyl -1 24tr|azol 3-yl,

4-methyl -1, 2,4-triazol -3-yl, 1-(2- dln'ethyl-
ani noet hyl ) 2-1¢-alkPens represents -spaightschaini efobranched -alkylege gadiglsyhaving 2 to 7

4- et hyl - 5- Ldabdnl 46O BhaMBles Whith4nay be mentioned are the heptylene, isoheptylene (2-
methythexylene), hexylene, isohexylene (2-methylpentylene), neohexylene (2,2-dimethyl-
butylene), pentylene, isopentylene (3-methylbutylene), neopentylene (2,2-dimethyl-
propylene), butylene, isobutylene, sec-butylene, tert-butylene, propylene, isopropylene
and ethylene radicals. The ethylene (-CH,CHy), the butylene (-CH,CH,CH,CH-} and in
particular the propylene (-CH,CH,CH,-) radicals are preferred.

The cyclic systems or bicyclic systems R1 can be linked to X through any sensible
position. On the other hand, the substituents R11 and R12 in the cyclic systems or bicyclic
systems R1 can also be bonded at any sensible position. Exemplary radicals R1 which

may be mentioned are:

2-pyrrolyl, 3-pyrrolyl, 1-methyl-3-pyrrolyl, 2-furyl, 3-furyl, 2-methyl-3-furyl, 2-dimethyl-
aminomethyl-5-methyl-3-furyl, 5-(2-dimethylaminoethyl)-2-furyl, 5-methyl-2-furyl, 2-



triazol-3-yl, 5-nmethyl-1 ,2,4-triazol-3-yl, 1,3, 4-oxadiazol -2-yl,
5-nmethyl -1 , 3, 4- oxadi azol - 2-yl, 5-phenyl -1, 3, 4- oxadi azol - 2-yl,

3- phenyl -1, 2, 4- oxadi azol -5-yl, 1,2,5-thiadiazol-4-yl, 1,2,5-

t hi adi azoWOP82B299 - oxi de, 1 ,3,4-thiadiazol-2-yl, 1 PCT/EP97/07133
, 2, 3-t hi adi azol - 2- yI 5- nethyl 1 3 44 t hi adi azol - 2- yI 2-am no-1
, 3, 4-t hi adi azol - 5- -t

hi adi a
“trifluoromef¥A: 3 ‘“X%“yh %?W%‘B? HH“(ﬂy' 3 “}'Tam'y' QW@FZQZZ)'I"VXM"?"’)T"Z‘“V' 1-(2-
t hyl - 5- t dimettgiamjroethyl)-3-ppiazaiy| 2-inidazelyly dethyl-2-imidazolyl, 5-nitro-1-imidazolyl,

me
E 2-di met hy| r){f‘f’ﬁﬁrm‘lu)n dggc;lﬁt r Q%%Mhnyl 1-|mldazolyl 2-|m|dazolmyg 2-oxazolyl
(
a

t

1-

1-(4-am nosul p en tetrazolyl, 1- car trazol yI

1- ( 2- hydr ox §roxapphh - ‘E'@P W2opxarolyt, 4-isgxazalyl 5"s°"a?'yin? ﬁS'"kFthybﬁ"SBﬁiﬁ'H nyl
2- am no- 4- t pitidzany, o;mmhgthphamyiqul 4~raethyl-Sroacbogynestiyl-2-tidazalyl, Bal-dinethyi2; 3- :
am nophenyl b . henyl , 2-

chl orophenyfh'aigl%nzl oroﬁ%n F&hgwﬂﬂgggq z0l fyl i‘ig‘%ﬁé&%ﬂ%’g 14‘?1&'5?;?%%

2, 6-di chl or tbigridpt,, 3 methw @kﬂ-@ﬁ@bﬁﬁhyl 4-ﬂ28“3/1 aﬁdﬁnwb%ywenyli (2-d!methyl-
2, 4-di chlor a.lamétwn)n 5351425: oa eman 4-m3zahlyomm6myurmhwr@mﬁwh 2,4-

4-chl 2- net henyl ,
S e o PR Mg ok S5 IESGIRATRY 5 sl QudablorBl oPneny
3, 4- di met hy bphenyiyt,3,4dxadiazdl-2vgit [3yrhpindm2|4-0xadiazdh§y Meh§thiadibzeltdyll pRSAY| |

2-f1 uorOphewAd.azé\ Nl-%&ﬂ@heﬁ 4 héufaww Rﬂ?ﬂﬁlad:a?ﬂ BWFO%M@M%A-

4- hydr oxypher -"hydr oxyne 4- hydr oxynet h
2-i sopropyl H’f‘%ﬁﬁ? “Yh- sBﬁFYﬂ?yﬁ %ﬁgl'ﬂ?fa%mzs “Yhet hSs h?ﬁl“){h'%d %ﬁk%%xypﬁenyl 4-
met hoxy phentifluor@méthylii(et-thizdiapdieny,| , 5-8stibzalylretibmetyyMHsaetyazolyl? - c‘aptteomsphenyl :

4- car boxy- : . ;

4-car boxy- BB« ERANRNAGARBBLARENN b B GRIBRN o,

4- et hyi pheﬁ%FPWYBI'ﬁ‘th&'r%'ﬁ%ﬂO&YI pheh@rhydwxmyﬂﬂtﬁﬁzébhemﬂhe" 2-aihino-4-

gl met lf)lyl am ?ﬂmﬁﬂﬁwmh%ﬂm4—trﬁu&brﬂ&h¥lﬁieﬁﬂnﬁtd&iytbﬁmﬁbényl 2-am|no-pt;1enlyl 3 5

car boxyne car e en en

a-tri 11 uor oRRPRE By Rmivae Ry | B Ytembphénsl. HrEhoN.P2EnY
2-tri f | uor ofternehepynEehyerophenyly 4- mlmm!@nﬂm@rﬁwh@n@ﬁnyl 2.5gichlotpphenyl 3y r i dyl |
3- hydr oxy- drRrobHEni; Z?B'&é}ﬂ&%nﬁ Q)ﬁtdléi\‘l/drcph%)}”” BrsQﬂo%toﬂibﬁér@W 2-chioro-6-

3- 6- net 2-
3 el or o- 5. FEIVPYRVL R RTL seByPhayl 2B RERE: Rtz eyerogn. o
pyri dyl - 1- oRidimetiBgmpnyl.ri2ch-dipbthylgheapi res-dimpthyiphérgl, ng.#-dimethylpheny!, 3,5-

4- am no- 2- leHemyﬂhéMl z.gthﬁ}prﬂln@m@%yi{ﬁeﬂyrﬁ-ﬁh&b;mél\y! 4-fluorophenyl 3-fluoro-
4- am no- 6- hydr oxy- 2- l

, 4-
di hydr oxy SPRRAY rA-fyd pheﬁl"aﬁf’\%’%!p@?'fﬂll ﬁﬁy‘?{@gﬁ% ﬁ%ﬁyﬂl ‘th’Xxymemy'z
4- et hyl - 2- phyenylmi2dsopydpy!plertyt, d—ismbmmayl,p?mmdymhyl 3-methoxyphenyl, 4-
2-ethylthio L i P , 4 xy-
et hoxy. 4. premEBiy, S ApRAY:, o AHER Sy PAEERGbfbhY: z%?'r"?az. -2yl
5, 6- di hydr oR§RWL %mﬂtomcaihonwmeyw 1mﬁa¢m¥1y| 2-nigroAAgihofpmethylphen.n 3
3 ﬂ;lj pgxl ZmZmylbhédyManmdehyrll J4-metuyipeny 4.te4=rwlmml4t}netnyumophenyx 3-
benzi m dazof’ﬂi&h%g@o%e hy @h%' l)e ?lh%(r g‘f?)‘l Rﬁaﬁé gwgﬁmgmﬂgﬁeﬁ%dazol yl,
5- et hoxy- 2CabeXYGhﬁEh‘PEY'm%&Mfwemw@ﬁw ﬂﬁﬂfm&"ﬁ')vlpﬂeflyénﬁﬂﬁuaf&m?hﬂ'
5- et hyl t hi ahe%yubemmﬂmrdmmwbhenyﬁ saRlubshsthbkypRaryt, 2 29 hdd, Madarah.y |3
2- benzOxazokyérdxy-z-pzyfig)y(ﬁ%g oxyzz deYI S-nIFro E%ym[yp “%a amino-6-methoxy-2-pyridyl, 5-

trifluoromethyl-2-pyridyl, 3-chloro-5-trifluoromethyl-2-pyridyl, 3-trifluoromethyl-2-pyridyl, 2-

pyridyi-1-oxide, 2-pyrimidinyl, 2-amino-4-pyrimidinyl, 4-amino-2-pyrimidinyl, 2,4-diamino-
6-pyrimidinyl,  4-amino-6-hydroxy-2-pyrimidinyl,  4,6-dihydroxy-2-pyrimidinyl,  2,4-
dihydroxy-5-pyrimidinyl, 2-amino-4-ethylamino-6-pyrimidinyt, 4-methyl-2-pyrimidinyl, 4,6-
dimethyl-2-pyrimidinyl, 2-ethylthio-6-methyl-4-pyrimidinyl, 2-hydroxy-4-pyrimidinyl, 5-
methoxy-4-pyrimidinyl, 4-trifluoromethyl-2-pyrimidinyl, 1,3,4-triazin-2-yl, 5,6-dihydroxy-
1,3,4-triazin-2-yl, 1-naphthy!, 2-naphthyl, 2-quinolyl, 8-quinolyl, 7-triflucromethyl-4-
quinolyl, 4-quinazoly!, 4-hydroxy-2-quinazoly!, 2-quinoxalyl, 2-benzimidazolyl, 5-methyl-2-
benzimidazolyl,  5-nitro-2-benzimidazolyl,  5-suifo-2-benzimidazolyl, 5-methoxy-2-



benzot hi azol yl, 6-nitro-2-benzothiazolyl, 6-am no-2-benzothi azol yl,

6- met hoxy- 2- benzot hi azol yl, 6-ethoxy-2-benzothi azolyl and

2-im dazogP/rl dz Exenpl ary substituents RL (if they are 1-4C-al

subst i t ut WP 9§(8391) whi ch may be furt he %rmre menti oned are ?W?%?élw’&l s:

2- hydr oxyet hyl , 2-carboxyet hyl, 2-am notthyl, 2-dinethylam noethyl,

2-diethyl amb@%nﬁ#olyl 2- 5?‘ lé% P W&azoﬁy Cl@ﬂ@fﬂ?ﬂd@Bmimld&bQKOW opyl and
2,2,2-trifluoroet e salts

of ounds” of fornula I _are both
aci d additi m?f'yﬁwf%‘v'a%'efnélal'qaé% t hztﬂ‘;%g‘am ngZ'PﬂE°'Q@F%iY'addPt°|“l9F? Zalts,
particul ar wesdoihaopy &eitrodensrthidzony, pharanime2-beizothlakalylt ol emathbey-zal t s of
t he i norgani 0 c AL b Vs ed. N phar macy.
Phar macol oglbgnﬁ%ﬁ%zaﬁ %P@?’&@?%&%ﬁl %Z&lﬁhgﬁé%'%'g%%ggmwhi tially obtained as
process products, for exanple, in the preparation of the conpounds

accordi ng t@x&rhflar‘y@é@ﬁﬁdeﬁ@ p@ﬂ(nmeyrhdélatm-akyn SaptiftitedERED MAEH Ay ibat O

phar nmacol oglu(ﬁ g&o ?@ 6@32‘%'/ processes known to the person skilled
in the art. M8 r%ﬂ??%?ﬂf ag t&¥- sol ubl e and water- insol uble acid
addition salts with acids such as, for exanple, hydrochloric acid,

hydr obr oni Czé}%@rqx;iempmmﬁt@p'zdam.ﬁuewyl @d@rﬁéa na,ﬁ.Héeﬁ oL ARiSingiRA1 C aci d,

citric acid uconi c aci d, benzoic acid (Za?c rox benzoyl )ben20| C
aci d, butyr |2@°§t¥'?@'“°§‘ﬂ¥'f ‘Hg'ﬁPWEX}'PP‘EV‘a%P’EPp’WIa@PG tf‘ orqelifyl i ¢ acid, malic
acid, fumaric acid, succinic acid, oxalic acid, tartaric acid, enmboni ¢

acid, steari A ua?b‘t\’én%F %PLW&%E&Q m%}f‘lﬂé fo Elhq alréTE&tF'§33§HJi {sé?lnéa S Qﬁd g?]ts(%th

3- hydroxy- ol ¢ acC ere e salts are e
prepar at i on beﬁfépémﬁ"agthéna%édﬁlé?n éa%nﬁﬁm‘whf ﬁﬁ?'vf'%sm%y D8 ﬂ‘aF% Qfoﬂ’éer ned

and depgn]gi } rpGarﬁiacmy.dam foldrdpld &Iﬁ%lﬁeﬂﬁérgérf’b aid @gamdrsﬂ.d%rcuaummytuaéd me ratio
or one | e

car boxyl gr (5’ ?’gfy 2’5 rﬂﬁ\?ﬁﬁﬂca@éf"téﬂ% afs ﬂb‘thsﬁa"ebgd'%{;aggl g‘ag'g? 2 pmg%s(sal o)
salts with Ipesleds fébexapblesn dfe psedarationpt the lserspauindshdacording jo he inventionened are
lithium sodhymusi@lt S3R1 WM coRbiddito m&wancanwamea‘steugaus teyt kBécdéBs

anmoni um | um ne or quanidini um sa e bases are
enpl oyed i n P9 oyihe % STKQLF? dh W a'énlné‘lfﬁlst’fgﬁmier affugﬁtfr'?&H}"\/@" %816 or one
di ffering t lrepleble oamid @ddstnmﬂseldi witht acfdsnisgetli aenfor agxamplet hgdrochiaict acith ar e
conpounds of, r n dr ogen,
1 Té_ al kyl yarbﬁ'oréﬁ :{EE!I Aspg&lc\’%& I éﬁébééd asuptgﬂd%cﬂﬂ aﬂéelrﬁkhé:%bglt adu§ glydr og
(enbodi rrent gb'f‘“b‘f a%@emmq 37(4'5¥‘§°’E¥B?ﬂ38¥]}‘?8%z°5’facl"hB“'Y't?r%ﬁﬁ’l 5“’T°s?'ﬁy'\ﬁh| ch X
l( S rrtC)) g pxygera):ndamstenakcluslahrjdkongmnoacxd,-féﬁamiak:jd succinictach, axuuf aeid, tandriadi mﬁnt
enbodi nent S L [l ich X
oS (sur 1 uff: RuehBiglHERE G Blbre HERR R mahaloRGIOh B, & Anyfbebl’. =0
conpounds ofe- rtan@hqlg)laﬁg” where jthe salts are employed in the sal preparatlon (dependmg on

whether a mono- or polybasic acid is concerned and depending on which salt is desired)

in an equimolar'quantitative ratio or one differing therefrom.

For compounds of the formula | having (a) carboxyl group(s) or having (a) sulfo group(s),
suitable salts are also salts with bases. Examples of salts with bases which may be
mentioned are lithium, sodium, potassium, célcium, aluminum, magnesium, titanium,
ammonium, meglumine or guanidinium salts, where here too the bases are employed in
the salt preparation in an equimolar quantitative ratio or one differing therefrom.

One embodiment (embodiment a) of the invention are compounds of the formula | in
which X is a bqnding dash and R1 is hydrogen, 1-4C-alkyl or 1-4C-alkyl substituted by
R11.

A further embodiment (embodiment b) of the invention are compounds of the formula | in
which X is O (oxygen) and R1 is hydrogen or 1-4C-alkyl.



which Y is O (oxygen) and Z is O (oxygen). A further enbodi nent (enbodi nent
e) of the invention are conpounds of the formula I in which Yis S (sulfur)
and Z is_S (sul fur) A further enbodi ment (enbodinment f) of the invention
are comp®f P the fornula | in which Y is N 1-4C al kyl BRYERIT1H

(sul fur). A further enbodi nent (enbodismant g) of the invention are

conpounds Rﬁur&h%?enﬁ%cﬂ?érﬁﬁém%o&n@ﬁ{ (2'3 Me-lrﬁeﬁ] %&'Mu%% ef§rrr§t)(lsiﬁ“ fur).

Preferred conpoun are ose I n which e substituent R2
is in the ®hich¥ds §(yun-n the pyridine ring. Furthernore preferred conpounds
of theforrrulal are those in which the bridging nenber -Y-A-Z- to the

pyridi ne r |s I ed. in sit]an
b] pyri dazi ft t\SF 87’%?‘# ‘Ef“é%‘%gl%ea@é’ég‘&' emhon a%e Fdrﬁeg oﬁ}r‘ld\?enﬁé gé%é’fael P hus those
of the for whicaY||§0[(@ty9?n)iametoxmBn) R2, A X Y and Z have the neani ngs

i ndi cated above, and the salts of these conpounds and their N oxides and
also the salts of the N-oxides. Furthernore preferred, c ounds Qf t he

For mul a1 Broder pRESSaRTh g abogent o B dEventpriass SRR oL TRy Pl 1

pr opyl ene. whiohydsuis gsilfopalkZ isigpleatur)zed are t hose of the fornmula 1, in which
R1 i s hydrogen, 1-4C-al kyI 1 4C— al kyl substituted by R11,

1-4C- al kyl carbonyl , sulfo (- H? or a cyclic system or b| cyclic system
subst i t ut ed fiRheReD %Hﬁ'ﬂe'l’%i%mb%ﬂ“’d‘hf)l% h§é’?"éﬁ‘t°é'd”? pstRobIAE PEUPMUEIIN st i ng of
pyrrol e, fwhighy i$§ Ritohake and¥ Isaz@lifr). 7 imdazole, imdazoline, oxazole,
i soxazol e, thiazole, thiazoline, isothiazole, triazole, oxadiazole, '

t hi adi azol e, thiadi azol e-1-o0xi de, tetrazol e, hexopyranoses, benzene,

pyri di ne, Adymtiedembodimenti(erebodiment g)dd iierieventignare parenoreds of fgrfarmuladl, in

napht hal engnicA¥iifel(by8en) aHd ﬂ@s@ksum? qui noxal i ne, benzi m dazol e,
benzot hi azol e, thiazol opyridine i m dazopyridi ne, where R11 is hydrogen,

1-4C-al kyl, 3-7C-cycloal kyl, 1-4C-al koxy, 1-4C-al koxy-1-4C al koxy,

1- 4C- al kyl egafmdydompamda@f the-far@ule kare s avwhichethe substituent dpeis in the 3-

trifluor on?ggwn,m fheip ?,I,d,y,y,g, met hoxy, hydroxyl, carboxyl, 1-4C-al koxy-

car bonyl 4C-al kyl'thio E 4C- al kyl sul fonyl, nitro, phenyl, phenyl
Furthermore preferred compounds of the formula | are those in which the bridging
member -Y-A-Z- to the pyridine ring is linked in position 6 to the 3-nitroimidazo[t,2-
b]pyridazine. '

Preferred compounds according to the invention are thus those of the formula I*

R1—X /(\’4“

NO,

in which
R1, R2, A, X, Y and Z have the meanings indicated above,
and the salts of these compounds and their N-oxides and also the salts of the N-oxides.

Furthermore preferred compounds of the formula 1 or of the formula I* are those in which
A is ethylene or propylene.

Compounds to be emphasized are those of the formula |,

in which

R1 is hydrogen, 1-4C-alkyl, 1-4C-alky! substituted by R11, 1-4C-alkylcarbonyl, sulfo
(-SO3H) or a cyclic system or bicyclic system substituted by R11 and R12, which

is selected from the group consisting of pyrrole, furan, thiophene, pyrazole,



substituted by R111, pyridyl, pyridyl substituted by R 111,

I m dazol yl di one, thiazolyl, 1-4Calkyl substituted by Rlll

-N(R112) R113 = or -CO N(R 112) R113 and R12 Is hydrogen, 1-4C-al

1-4C- al ko‘%? 98{3839 3gen am no, hydroxyl aqr phenyl, where R117PCY ’Elygmyﬂr?'oxyl
1-4C-al kyl, 1- 4C— al koxy, carboxyl, Hal ogen, am nosul fonyl or -N(R

112) R113, RL12 ? drnﬂﬂﬁ?&ﬂne oéagof'él I?Q/dxazole’L fﬁﬁzé\h kYﬂl&%ﬁrﬁoﬁi’dtmaﬂfe 1-4C

al koxycar bonyl drogen or 1- rogen,

1- 4C-al kyl or hatf@g‘é% oxadiazole, th@d@zcrec tapwomox'ge *e"az°'Ps“%¥°B!6¥m’P’ng dash,
(0>O<|y%en) or S g SpérizeRe,, pfridine, ﬁld]@e(l*DW@en)Pyﬂ&Z(rﬁm fpyirhidioe, Npyrazi@; al ké'
an i's ul fu ] t . ounds
and their N oxi dé@%ge gl %uénof ?19( R AR h}'e q%?%xahﬁ? ée;% 'ﬁqag%%'n%ggﬁggﬁ@
particularly to bnazelnmamezedjmadﬁomynié@e. of the formula | in which Rl is
hydrogen, 1yf4&eal kyl, 1-4C al kyl substituted by R11l, 1-4C alkyl carbonyl,

| f SG3 I t b bst d,by. R11 and
B SO s R s P e PRGN TS B, 1, o

hexopyr anoses, pyri di arexypyiréGlalkgeaibonyl| ceninop YIr4Gralklilcacgonyi@minonihdiagen. e and

t hi azol opyri d| ne, me{rﬁluﬁ%&\a@l h}i@ﬁ&@%ﬂh&{:‘“ﬁy | ’ca?bo%?; cy.gbambiy! .

1-4C- al koxy, 1-4C-al kox carb am no, haI ogen,
trifluoromethyl, hydr&xpenyl. cér'ﬁbi‘wthml AMWBR%EH bB‘H’?'I pheaylc BOEY | t hi o,
1- 4C al kyl sul fonyl |, pbmuthteampanw PGS piridyl sdstinyted Ayl 111 pitiidadetyidionsy T i dy!

substituted by Rlll, %%GP Ol%’kcg ﬁ@drs&sﬁ‘%@' % %kﬁc ahkﬁ/hz)w%t ig-uted by

R111 or - N(R112)R113 no or hydroxyl,
where R 111 is hydr ox§@-NRMZRIARRYY , 1-4C- al koxy or-N( R112) R113, R112 is

hydr ogen, 1-4C aHﬁIls t@ﬁro&erflq:-ct@l-é‘iw qa‘CpQM rﬁWéetRiharﬁ’no' By dPOKIr P GRdRyID
1-4C-al kyl, R2 where hydrogen, 1-4C al kyl hal ogen,

R111 is hydroxyl, 1-4C-alkyl, 1-4C-alkoxy, carboxyl, halogen,
aminosulfonyl or -N(R112)R113,
R112 is hydrogen, 1-4C-alkyl, 1-4C-alkylcarbonyl or 1-4C-
alkoxycarbonyl and
R113 is hydrogen or 1-4C-alkyl,
is hydrogen, 1-4C-alkyl or halogen,
is 2-7C-alkylene,
is a bonding dash, O (oxygen) or S (sulfur),
is O (oxygen), S (sulfur) or N-1-4C-alkyi and

N <X >3

is O (oxygen) or S (sulfur),
and the salts of these compounds and their N-oxides and also the salts of the N-oxides.
' Compounds particularly to be emphasized are those of the formula |
in which
R1 is hydrogen, 1-4C-alkyl, 1-4C-alkyl substituted by R11, 1-4C-alkylcarbonyi, suifo
(-S0OH) or a cyclic system or bicyclic system substituted by R11 and R12, which
is selected from the group consisting of imidazole, tetrazole, hexopyranoses,
pyridine, pyridine-N-oxide, pyrimidine, benzimidazole and thiazolopyridine,
where
R11is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 1-4C-alkoxy, 1-4C-alkoxy-1-4C-
alkoxy, 1-4C-alkylcarbonyl, amino, halogen, trifluoromethyl, hydroxyl,
carboxyl, 1-4C-atkoxycarbonyl, 1-4C-alkyithio, 1-4C-alkylsulfonyl, phenyl,
phenyl substituted by R111, pyridyl, pyridyl substituted by R111,
imidazolyldione, thiazolyl, 1-4C-alky! substituted by R111 or -
N(R112)R113 and
R12 is hydrogen, 1-4C-alkyl, amino or hydroxyl,



A is 2-5C al kyl ene, X is a bonding dash, O (oxygen) or S
(sulfur), Y is O (oxygen), S (sulfur) or N1-4Cal kyl and Z is O
(oxygen) or S (sulfur), and the salts of these conpounds and their N-oxides
and al soWPas2®P?s of the N-oxides. Preferred conpounds arRCTERSH7133 t he
formula 1*, in which R is hydrogem® 1-4C-al kyl, 1-4C-al kyl substituted
by R11, 1-4C-al kyl carbonyl, sulfo (-Sderr]H) or a cyclic systemor

bi cyclic system™®ffstituted by R11 and R12, which is selected fromthe
group consi sting of iRttaiohyeroxylet-4Gatsyie]-4@ptkoxyi aneNRpIARMBAI ne and

benzi m dazol e, where Is -4 ~AC-al koxy,

1-4C- al koxy- 1-4C- al kc‘ﬁ?}é f%ﬁag’ﬁgﬁa;faﬁ'ig%,&qf%@%‘fa&%f‘é%?onyI , phenyl,
phenyl substituted byR183 1isihydpgen eRI4C-8¥4i dyl substituted by R111 or
thiazolyl @®zd Righydrgby,draugsikg orviaigen,R111 is hydroxyl or 1-4C-al kyl, R2

is 1-4Cal kyl or_halogen, A is 2-4C-al kyl ene, X i s a bondi ng dash,
O (oxygen) l%r S'S(Pﬁgﬁgf?ew is O (oxygen), S (sulfur) or N 1-4C al kyl
and Z s O (oxhanding dash, © (exvaem or § (suferdl t he salts of these conpounds and

their N oxiydes @ (s @uikA drN-Ric-bRA akl OXi des. 9 Exenpl ary conpounds
accordi ng ?o t he 'ér(‘nven%on ?r ?%I sted in the followi ng tables, nanely Table
1 Conpound$ of th 99WPLS BMMWher e X= bondi ng dash and with the foll owi ng
furt her neand thgsaltsRiE these compounds anfRtheir N-oxides and alsoYthe salts of the N-oxidesi\

Z H met hyl O et hyl ene OH
met hyl o] pr op¥l ene OH chl orine
e} Preferrqgtqqmpgmgs are thosegf me ormula I, chl ori ne 0O

propyl ene in whictO
R1 is hydrogen, 1-4C-alkyl, 1-4C-alkyl substituted by R11, 1-4C-alkylcarbonyl, sulfo
(-SO3H) or a cyclic system or bicyclic system substituted by R11 and R12, which
is selected from the group consisting of imidazole, tetrazole, pyridine, pyrimidine
and benzimidazole,
where
R11is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy, 1-4C-
alkylthio, 1-4C-alkylsulfonyl, phenyl, phenyl substituted by R111, pyridyl,
pyridy! substituted by R111 or thiazoly! and '
R12 is hydrogen,
where
R111 is hydroxyl or 1-4C-alkyl,
R2 is 1-4C-alky! or halogen,

A is 2-4C-alkylene,

X is a bonding dash, O (oxygen) or S (sulfur),
Y is O (oxygen), S (sulfur) or N-1-4C-alkyl and
Z is O (oxygen) or S (sulfur),

and the salts of these compounds and their N-oxides and also the salts of the N-oxides.



H met hyl O et hyl ene S H

met hyl O propyl ene S H chl orine
O et hyl ene S H chl orine o]
propy| endv0 98/28289 met hyl o S PCT/EEOTYTIghe
SH met hyl S propyl ene SH
chlorine  exempfary compounds accordiig'¥ fHe€invention afe libted in the following @Bler i ne
S J)r opyl ene S H nmet hyl N- net hyl
et hyl ene  Mamelyg met hyl N- net hyl - propyl ene
S H chl orine N- net hyl et hyl ene S H
chlorine ap1e {\ Met Oyl pr opyl ene S 10 Tabl e 2 Conpounds of
t he fornmul ere X=0 Y =0 Z=JERR A:et.hgllene and with the
fol | owi ng fCpmpoandsefathe r{gfgr_uquﬁ where X= bonding ‘dash and with the following further R2
met hoxyet hoxykngy: met hyl acetyl
met hyl 2-pygj m di nyl met hyl 2-benzi m dazol yl
met hyI H éi R2 Y A |||::t:|y: %
met hyl net hdxyet hyl methyl o ethyleneet hyl D
- (4- hydr oxyphenyl ) -1 Hideftiyl azol - 5-¢yl met hybmﬂy-,eméri dyl o
met hyl 5-net hyl t hi o- benzi in dazol - 2-yl net hyl
5- (t hi azol -B-yl) - benzi R0l - 2-yI© met FRjYlene
5-met hyl sulfonyl - benzi pwekneol - 2- ylO nmet prppyldnephenylo 1 H-tetrazol - 5-yl
met hyl 1- (35nmet hyl - pyr i difr 2-y! ) - i m dazol - ZpMbpe Met hylg 1
-(pyridin-2-yl)-1Him a‘zr@{ -2-yl ot nmet hyl rrétrheoxyet hoxyet hyl
chl orine addtyl methyl o propylenech| or She 2- pyri mi di nyl
chlorine H chlorine (o) ethylene S

H chlorine (o) propylene ]

H methy! s ethylene S

H methyl S propylene S

H chiorine s ethylene S

H chlorine S propylene S

H methy! N-methyl ethylene S

H methyl N-methyl propylene S

H chlorine N-methyl ethylene S

H chiorine N-methyl propylene S



2- benzi m dazol yl ' chlorine H

chl orine net hyl chl ori ne net hoxyet hyl
chlorine 1 -(4-hydroxyphenyl)-1 Htetrazol-5-yl chl orine 4-pyridyl
chl ori ne WORS283A% hi o- benzi m dazol - 2-yl . chl or i n@CT/EP97/07133
5- (t hi azol - 2-yl ) - benzi mi dazol - 2-yl 0 chlorine

5- net hyl sul ol & benzi m dazol - 2-yl chlorine 1 -phenyl-1
Htetrazol -5° chlorine 1-(3-nethyl-pyridin-2-yl)-1

H-i mi dazol - 2oppound$ obtherfermula (" whetedkh O2 Yy¥ 0, £ FQ. A d@ihyleng agd with the
chl orine foleRhSrudnérondaaiapgls of the formula 1* where X= O Y =0 Z =0 A

= propylene_and with the follow ng further ani ngs: Rl
R2 et hoxyeﬁiﬁwet-hyﬁl——————————ﬁﬂ hyl acetyl

met hyl 2- py miethoglethpkyethyl methyl net hyl 2-benzi m dazol yl
met hyl H met hyl net hyl

met hyl met haxy'et hyl methylethyl 1

- (4- hydr oxy pREHPENYL H t et razol - 5-yl met MAYL- pyri dyl

met hyl 5- meplbghdirhidaeoenzi m dazol - 2-yl methyl net hyl

5-(thiazol - 2-yl)-benzi m dazol - 2-yl m;é

5- net hyl sul f'onyl - benzi m dazol - 2-yl e 1-phenyl -1 Htetrazol -5-yl

met hyl 1 -(8eWgk hyl -pyridin-2-yl)-1 Himd@®edwl2-yl nmethyl 1
- (pyridi n- 2mginbxykti | M dazol - 2-yl met hydinyet hoxyet hoxyet hyl

g T — many  SP) o1 ne 2 Pyrim diny
4-pyridyl methyl
5-methylthio-benzimidazol-2-yl : methyl
5-(thiazol-2-yl)-benzimidazo!-2-y! methyl
5-methylsulfonyl-benzimidazol-2-yl methyl
1-phenyl-1H-tetrazol-5-yi methyl
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl methyl
1-(pyridin-2-yl)-1H-imidazol-2-yI methyl
methoxyethoxyethyl chlorine
acetyl chlorine
2-pyrimidinyl chlorine
2-benzimidazolyl chlorine
H chlorine
methyl chiorine
methoxyethyl chlorine
1-(4-hydroxyphenyl)-1H-tetrazol-5-yl chlorine
4-pyridyl chlorine
5-methylthio-benzimidazol-2-yl chlorine
5-(thiazol-2-yl)-benzimidazoi-2-y! chlorine
S-methylsulfonyl-benzimidazol-2-y! chlorine
1-phenyl-1H-tetrazol-5-yi chlorine
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(pyridin-2-yl}-1H-imidazol-2-yl chlorine



H chl ori ne net hyl

chl ori ne net hoxyet hyl chl orine

1- (4- hydr |1)-1 Htetrazol -5-yl chl orine 4-pyridyl

chl orine @ﬁ?@%ﬁﬁt hi o- benzi ni dazol - 2-y, chl or i ne FCT/EPITOTLSS
5-(thiazol -2-yl)-benzi m dazol - 2-yl chl orine

5- et hyl sul $44)¥ k- benzi m dazol - 2-yl chlorine 1

-phenyl - 1H-Teifrazol - 5- vl . _cploripge 1-(3-nethyl-pyridin-2-yl)-1
"Hi ni dazol -%9’9P°""8§1P€V‘Fr{‘éfmf'a-'( popEdtO2 Yy §>L 4 'I—éi ‘rﬁﬁ‘d%{ﬁ'iﬂ'e};'ﬁ-aw wih chl ori ne
12 Tabl e 4 fovewigfadseradeanings:fornula |* where X='S, Y=0 Z =0 A=

et hyl ene angywith the follow ng further meagjngs: Rl

R2 met hoxyeTNoxyet hyl nmet hyl acetyl

met hyl 2- pymPHP¥eRipryethyl methyl met hyl 2-benzi mi dazol yl
methyl H  acetyl methy! met hyl et hyl

nmet hyl nmet hgxye I nmet hyl

1- (4- hydr oij%"erAni{i/%ml- 1 Htetrazol -5-yl mer!r%vtl hyl 4-pyri dyl

met hyl 5- me2-hgnzmigazolybnzi ni dazol - 2-yl methyl met hyl

5-(thi azol -g-yl)-benzi m dazol - 2-yl méilj hy|

5- net hyl sul fon}/I - benzi m dazol - 2-yl rgeii hyl 1-phenyl -1

H tetrazol -BEYPY met hyl methy

1- (3- net hyl mpthoxyethgt 2-yl ) - 1H- i m dazol - 2-y| met hyl 1
- (pyridin- 21-?!-tl)ydﬂdi‘s,br{&wﬂﬁm-\eh%za(-'ﬁ-yl Mghdmyi et hoxyet hoxyet hyl
Yy

chlorine ace chl orine 2-pyrimdinyl

chl orine 2-H8AEY dazol yI methyl chl ori ne

5-methylthio-benzimidazol-2-yl methyl

5-(thiazol-2-yl)-benzimidazol-2-yl methyl

S5-methyisulfonyl-benzimidazol-2-yi methyl

1-phenyl-1H-tetrazol-5-yl methyl

1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl methyl

1-(pyridin-2-yl)-1H-imidazol-2-yl : methyl

methoxyethoxyethyl chlorine
acetyl chlorine
2-pyrimidinyl chlorine
2-benzimidazolyl ' chlorine
H chlorine
methyl chlorine
methoxyethyl T chlorine
1-(4-hydroxyphenyl)-1H-tetrazol-5-yl chlorine
4-pyridyl chlorine
S-methylthio-benzimidazol-2-yl chlorine
5-(thiazol-2-yl)-benzimidazol-2-yl chlorine
§-methyisulfonyl-benzimidazol-2-yl chlorine
1-phenyl-1H-tetrazol-5-y! chlorine
1-(3-methyl-pyridin-2-yl}-1H-imidazol-2-y! chlorine

1-(pyridin-2-yl)-1H-imidazol-2-yl chlorine



H chl ori ne net hyl

chl ori ne net hoxyet hyl chl orine

1- (4- hydroxyphenyl)-1Htetrazol - 5-yl chl orine 4-pyridyl
chlorine W)oﬁ&"f@;t hi o- benzi mi dazol - 2-y| chi or PREEP97/07133
5-(t hiazol -2-yl)-benzi m dazol - 2-yl 12 chl orine

5- et hyl sul,gfpd - benzi m dazol - 2-yl chlorine 1

- phenyl - 1HTetrazol - 5-yl . - chlorine 1 . :

- (3- net hyl -%Wmmdﬁ-‘*é-‘@ﬁ/?mlﬁ nveese §F - - F CchFPi AG VIBAnE fitR 188 vy - 1
H i m dazol f&iowing further meanirigs:or i ne 13 Table 5 Conpounds of the fornula 1*
where X= SpqY =0, Z =0 A = propyl ene and whth the follow ng further

nmeani ngs: RI R2 met hoxyet hoxyet hyl
met hyl acetgthoxyethoxyethyl methyl met hyl 2-pyrim di nyl
met hyl 2- begaiym dazol yl : methyl nmet hyl H
met hyl nmethyl . .. met hyl net hoxyet hyl
met hyl 1 - %EYHVH’I"Hkyphenyl )-1Htetrazol - S-VF"M met hyl 4-pyri dyl
met hyl 5- mextreptitidagolyjenzi m dazol - 2-yl methy! met hyl
5-(thiazol 42-yl)-benzi m dazol - 2-yl mg{ﬁ%,hyl
5- net hyl sul f onyl - benzi m dazol - 2- vyl net hyl 1 -phenyl-1
Htetrazol -’%Q'Q)f{ met hyl 1- (3™ABYhyl - pyridin-2-yl)-1
H i m dazol naethydxyetngdt hyl 1- (pyridin-2-yl)-imethylm dazol - 2-yl met hyl
met hoxy et Noxy&Lahkyphenyl-1H-tetrazol-5-yi méfjior i ne acetyl
chl orine Z-EQ/‘}.Pm d"ipnyqy) @ y & chl orine
2-benzi m d&2Ryrigyl mefYlor i ne
§-methylthio-benzimidazol-2-yl methyl
5-(thiazol-2-yl)-benzimidazol-2-yl methyl
5-methylsulfonyl-benzimidazol-2-yl methyl
1-phenyl-1H-tetrazol-5-yl methyl
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-y! methy!
1-{pyridin-2-yl)-1H-imidazol-2-yl methyl
methoxyethoxyethyl chlorine
acetyl chlorine
2-pyrimidinyl chlorine
2-benzimidazolyl chlorine
H chlorine
methyl chlorine
methoxyethyl chlorine
1-(4-hydroxyphenyl)-1H-tetrazol-5-yl chlorine
4-pyridyl . chlorine
5-methylthio-benzimidazol-2-yl chlorine
5-(thiazol-2-yl)-benzimidazol-2-yl chlorine
S-methylsulfonyl-benzimidazol-2-y! chlorine
1-phenyl-1H-tetrazol-5-y! chlorine
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(pyridin-2-yl)-1H-imidazol-2-yl chiorine



H ' chl ori ne net hyl

chl ori ne net hoxyet hyl chlorine 1

- (4- hydr xphe |)-1 Htetrazol -5-yl chl orine 4-pyridyl

chlori ne({é t hi o- benzi m dazol - 2-yl chl or i RET/EPHT/O7133
5-(thiazol - 2 yI ) - benzi m dazol - 2-yl 13 chl orine

5- net hyl sul nyL- benzi m dazol - 2-yl chlorine 1

- phenyl - 1H zol - 5-yl chl ori ne

1- ( 3- net hyl| Coppiudis olthg Iformuld- i mihe@zXs S2Y A O, & ¥l @r A rfepropylene and with the
1-(pyridin- %nawlggf’ghhérmé;ﬁ,;, -2-yl chlorine 14 Table 6 Conpounds
of the fornula 1 where X=0O Y =0 Z =S5 A= ethylene and with the
follow ng f : R2 R2
met hoxyet homygthbiyethoxyethyl nmethyy| acetyl

met hyl 2- pyr ., di nyl : met hyl 2-benzi m dazol yl
nmet hyl H MBW' methyl nmet hyl net hyl

met hyl et h&Ryrmigipyl methyl  net hyl

1- (4- hydr oxy.pbestyibdzoly H t et razol - 5-yl ety | 4- pyri dyl

met hyl 5-negt hyl t hi o- benzi m dazol - 2-yl met hyl

5-(thi azol - H. yl ) -benzi m dazol - 2-yl r%e[t'%l _

5- et hyl sul mewyll - benzi m dazol - 2-yy meethiyy| 1- phenyl - H-tetrazol - 5-yl

met hyl 1 (,aegpgg,py}g rpyridin-2-yl)-1Him dazghwe-yl nethyl 1

- (pyridin-2: I met hyl’ met hoxyet hoxyet hyl
chl ori ne acbk%,gydroxyphenyl) ﬁite"am"%'y' mely! chlorine 2-pyrimdinyl

chl ori ne 2-4pyridyim dazol yl methyl chl orine

S-methylithio-benzimidazol-2-yl methyl

5-(thiazol-2-yl)-benzimidazol-2-yl methyl

5-methylsulfonyl-benzimidazol-2-y! methyl

1-phenyl-1H-tetrazol-5-yl methyl

1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl methyl

1-(pyridin-2-yl)-1H-imidazol-2-y! methyl

methoxyethoxyethyl chlorine
acetyl chlorine
2-pyrimidinyl chiorine
2-benzimidazolyl chiorine
H chiorine
methyl chlorine
methoxyethyl chlorine
1-(4-hydroxyphenyl)-1H-tetrazol-5-yl chlorine
4-pyridyl chlorine
5-methylthio-benzimidazol-2-y! chlorine
5-(thiazol-2-yl)-benzimidazol-2-yi chlorine
S5-methylsulfonyl-benzimidazol-2-yl chlorine
1-phenyl-1H-tetrazol-5-yl chlorine
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-y! chiorine

1-(pyridin-2-yl)-1H-imidazol-2-yl chlorine



H chl ori ne net hyl

chl ori ne net hoxyet hyl chl orine
1- (4- hydr oxyphenyl)-1Htetrazol - 5-yl chl orine 4-pyridyl
chl ori neWs2 P828294 t hi o- benzi mi dazol - 2-yl chl or i NMECT/EP97/07133
5-(thiazol -2-yl)-benzi m dazol - 2-yl 14 chlorine
5- net hyl sul fonyl benzi m dazol - 2-yl chlorine 1 -phenyl -
Htetrazol -ERjg& chlorine 1-(3-nethyl-pyridin-2-yl)-1
Hi ni dazol Gbmﬁoundsmfohé foemdla ('pyhierelXs-Q-y =) © 1B 8] daz ethyléheydnd with the chl ori ne
16 Table 7 qﬁg% r{“P,?forrrulal* where =0, Y =0 Z=S5 A=
propyl ene an hE°? ow ng further neanings: Rl
R2 et hoxyeﬁ'hnffyéf hy| R2 _nethyl acetyl o
met hyl  2- pyhéthdsgethddlyethyl methy! met hyl 2-benzi m dazol yl
met hyl ' : thl met hyl net hyl
met hyl met H5&Yet hyl methy net hyl
1- (4- hydr oxérpidienidjnly) - 1H-t et r azol - 5- yl methily| 4- pyri dyl
met hyl 5- rreg_ggﬁg,magmpenm m dazol - 2-yl methyl met hyl
5-(thi azol -2-y1)-benzi m dazol - 2-yl et hy
5- net hyl sulf onyl - benzi m dazol - 2- vyl . mﬁ@i"hyl 1
- phenyl - 1H-mehbylazol - 5-yl meinktjy!
1-(3- rrethyl 2-yl) - 1H-|mdazol 2-yl efimt hyl 1
- (pyridin- g?{ )&%Ml m dazol - 2-yl ﬁﬂﬁ met hoxyet hoxyet hyl
chl ori ne aclketyydroxyphenyl)-1H-tetrazol-5-yl met chlorine 2-pyrimdinyl
chlorine 2-fogmaym dazol yl methyl chl ori ne
5-methylthio-benzimidazol-2-yl methyl
5-(thiazol-2-yl)-benzimidazol-2-yl methyl
5-methylsulfonyl-benzimidazol-2-yl methyl
1-phenyl-1H-tetrazol-5-y! methyl
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl methyl
1-(pyridin-2-yl)-1H-imidazol-2-yi methyl
methoxyethoxyethyl chlorine
acetyl chlorine
2-pyrimidinyl chlorine
2-benzimidazolyl chlorine
H chlorine
methyl chiorine
methoxyethyl chiorine
1-(4-hydroxyphenyl)-1H-tetrazol-5-yl chiorine
4-pyridyl chiorine
S-methylthio-benzimidazol-2-yl chlorine
5-(thiazol-2-yl)-benzimidazol-2-yl chlorine
5-methylsuifonyl-benzimidazol-2-y! chlorine
1-phenyl-1H-tetrazol-5-yl chlorine
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(pyridin-2-y!)-1H-imidazol-2-yl chlorine



H chl ori ne net hyl

chl ori ne net hoxyet hyl chl orine

1- (4- hydr oxyphenyl)-1Htetrazol - 5-yl chl orine 4-pyridyl

chl ori ne VORREYP? t hi 0- benzi nmi dazol - 2-yl chl or i RET/EP97/07133
5-(t hiazol -2-yl)-benzi m dazol - 2-yl 15 chl orine

5- net hyl sul f onyl - benzi m dazol - 2-vyl chl orine 1-phenyl-1
Htetrazol -519351_1 chlorine 1-(3-nethyl-pyridin-2-yl)-1

H-i m dazol - Zopourdblof tHeBrmiuld PYwiet = 2, W 3 O] ZH STAGaEpylcheydnd with the

chlorine oil6 i}ll'aglgﬁgoqﬁqunds of the fornula |* where X =S, 'Y =0 Z =
S, A= et hyf Rwing flt Fi TFEUHE ol | owi ng further neanings: Rl
R2 met hoxyefiaxyet hy| R2net hyl acetyl o
met hyl  2- py piefHod ditidxyethy! methyl Methyl 2-benzim dazolyl
met hyl H thyl met hyl net hyl
met hyl met h8%§M¥t hy! metyl et hyl 1
- (4- hydr oxypipgrmidinyll. H-t et razol - 5-yl metmethyl4- pyri dyl
nmet hyl 5-ne _t%b iRldzdqnzi m dazol - 2-yl methyt et hyl
5-(thiazol -2-y %’- Leﬁ%ﬁm dazol - 2-yl met Ryyl :
5- net hyl sul fonyl - benzi i dazol - 2-yl _ nBetRY 1 - phenyl -1
H-tetrazol - eyl - methyl 1-(3-nméthgl - pyridin-2-yl)-1
H i m dazol - 2-yl hyl 1-(pyridin-2-yl)-1H jmdazol -2-yl met hyl
met hoxyet ho?;%r{%{ﬁr{ﬁyt] gﬁ%‘@i ne acetyl
chl ori ne 2- pyl#-hydrexynlyanyl)-1H-tetrazol-5-yl methyl chl orine
2-benzi m dazaglydyl Chbayii ne
S-methyithio-benzimidazol-2-y! methyl
5-(thiazol-2-yl)-benzimidazol-2-yl methyl
S-methylsulfonyl-benzimidazol-2-yl methyl
1-phenyl-1H-tetrazol-5-yi methyl
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl methyl
1-(pyridin-2-yl)-1H-imidazol-2-yl methyl
methoxyethoxyethyl chlorine
acetyl chlorine
2-pyrimidinyl _ chlorine
2-benzimidazolyl chlorine
H chlorine
methyl chlorine
methoxyethyl chlorine
1-(4-hydroxyphenyl)-1H-tetrazol-5-yl chlorine
4-pyridyl chlorine
5-methyithio-benzimidazol-2-yl chlorine
5-(thiazol-2-yl)-benzimidazol-2-yl chlorine
5-methylsuifonyl-benzimidazol-2-yl chlorine
1-phenyl-1H-tetrazol-5-yl chlorine
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl chiorine

1-(pyridin-2-yl)-1H-imidazol-2-y! chiorine



H | chl ori ne net hyl

chl ori ne net hoxyet hyl chlorine 1

- (4- hydr oxyphenyl )-1Htetrazol - 5-yl chlorine 4-pyridyl

chl ori ne WORBREPt hi o- benzi i dazol - 2-yl chl or i nRCI/EP97/07133
5-(thiazol -2-yl)-benzi m dazol - 2-yl 16 chlorine

5- net hyl sul fonyl - benzi m dazol - 2-yl chl orine

1- phenyl - H—#@éﬁazol -5-yl chl ori ne

1- ( 3- net hyl mwbdﬁﬂoﬂtmlfbrMIﬁ*iwhbdaz &l 8,2¢¥ ¥l O, Z I+l SirA meettlylene and with the
-(pyridin-2 chI orine 17 Table 9 Conpounds of
T(%{lb)v mﬁ;hﬁ’nh@?ﬁeaaéﬂbsﬁ{ _ o . :

the formul S, A = propylene and with the
fol | owing fBlther meanings—RL—  R2 R2
et hoxy et hoxjegtiokysthoxyethyl nmehdiyi acetyl o
met hyl 2- pyrL rpldl nyl methvi met hyl 2-benzi m dazol yl
nmet hyl H ¥ et hyl et hyl
met hyl net hé@pydmidipyl methyl net hyl
1- (4- hydr oxgRjagsbldhzolyt H t et razol - 5-yl Mehdigh 4- pyri dyl
met hyl 5-net hyl t hi o- benzi m dazol - 2-yl met hyl
5- (t hi azol - 2t yl ) - benzi mi dazol - 2-yl mePFioH!
5- et hyl sul fethyl - benzi m dazol - 2-yl mahdiplt 1- phenyl -1 Htetrazol - 5-vyl
met hyl 1 (é‘eﬂ? )t]aﬁi 1 pyridin-2- yI )-1Him daznq‘%tmg yl et hyl
1- (pyridin- I m dazol - 2-vyl met hyl “met hoxyet hoxyet hyl
chl ori ne acdéthydroxyphenyl)-1H-tetrazol-5-yl methyl  chjorine 2-pyrinidinyl
chlorine 2-lhgnpadym dazol yl methyl chlorine:
S-methylthio-benzimidazol-2-yl : methyl
5-(thiazol-2-yl)-benzimidazol-2-y! methyl
5-methylsulfonyl-benzimidazol-2-yl methyl
1-phenyl-1H-tetrazol-5-yl methyl
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl methyl
1-(pyridin-2-yl)-1H-imidazol-2-yl methyl
methoxyethoxyethyi chlorine
acetyl chlorine
2-pyrimidinyl chlorine
2-benzimidazolyl chlorine
H chlorine
methyl chlorine
methoxyethyl chlorine
1-(4-hydroxyphenyl)-1H-tetrazol-5-yl chiorine
4-pyridyl chlorine
5-methylthio-benzimidazol-2-yl chlorine
5-(thiazol-2-yl)-benzimidazol-2-yl chlorine
5-methylsulfonyl-benzimidazol-2-yl chlorine
1-phenyl-1H-tetrazol-5-yl chlorine
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(pyridin-2-yl)-1H-imidazol-2-yl chlorine



H ' chl ori ne nethyl

chl ori ne net hoxyet hyl chl orine

1-(4- hydroxg&?en |)-1 Htetrazol -5-yl chl orine 4-pyridyl

chl ori ne W2 R4 ¢ hi 0- benzi ni dazol - 2-y| chl or i nePCT/EPI707133
5-(t hi azol - 2-yl ) - benzi mi dazol - 2-yl 17 chlorine

5- et hyl sulf anyl - benzi m dazol - 2-yl chlorine 1 -phenyl-1
I—I—tetrazol'-l';gﬁ%?'é chlorine 1-(3-nethyl-pyridin-2-

yl)-1
H i mi dazol Comppundg laf theiferauie ' ppefed{hS2Y A Q. £ Si fitereelens-apd with the chlorine
18 Tabl e lgu6winprmtAsisnddhingdie formula I where X= O Y = Nnethyl, Z =S, A
= ethylene_and with the follow ng further agani ngs: R1

R2 et hoxygt1 Freseyethy met hyl acetyl
met hyl 2- pyrethokybthoxyethyl . methyl met hyl 2-benzi m dazol yl
met hyl H met hyl net hyl
- tyl methyl y y
met hyl net ﬁ%ex{/e_t hyl nmet hyl 1
- (4- hydr ox$M@RYINYL 1 H- t et razol - 5-yl e 4- pyri dyl
met hyl 5- metvaydididagoiypenzi m dazol - 2-yl methyl et hyl
5-(thiazol ; 2-yl)-benzi m dazol - 2-yl rggtfuﬂyl
5- net hyl suf'lf onyl - benzi m dazol - 2- vyl nethyl 1-phenyl-1 Htetrazol-5-yl
met hyl  1- (8ethot hyl -pyridin-2-yl)-1 Hini ddBgM2-yl  net hyl
1- (pyri di npRinskyetryt H-i mi dazol - 2-yl m&hfly| met hoxyet hoxyet hyl
chlorineaeél _ chlorine 2-pyrim dinyl
chl ori ne 2-%15 'ﬁ&q’%YB%%‘P'W"“'az°"5'>" methyl chl ori ne
4-pyridyl methyl
5-methylthio-benzimidazol-2-yl methyl
S-(thiazol-2-yl)-benzimidazol-2-yl methyl
5-methylsulfonyl-benzimidazol-2-yl methyl
1-phenyi-1H-tetrazol-5-yl methyl
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl methyl
1-(pyridin-2-yl)-1H-imidazol-2-y! methyl
methoxyethoxyethyl chlorine
acetyl - chlorine
2-pyrimidinyl chiorine
2-benzimidazolyl chlorine
H chiorine
methyl chiorine
methoxyethyl chlorine
1-(4-hydroxyphenyl)-1H-tetrazol-5-yl chlorine
4-pyridy! ' chlorine
S-methylthio-benzimidazol-2-yl chlorine
5-(thiazol-2-yl)-benzimidazol-2-yl chlorine
5-methylsulfonyl-benzimidazol-2-yl chlorine
1-phenyl-1H-tetrazol-5-yl chlorine
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(pyridin-2-yt)-1H-imidazol-2-yl chlorine



H chl ori ne net hyl

chl ori ne net hoxyet hyl chl orine
1- (4- hydr oxyphenyl)-1Htetrazol - 5-yl chl orine 4-pyridyl
chl ori neW$ $%28399 t hi o- benzi m dazol - 2-yl chl or i MECT/EP97/07133
5-(thiazol -2-yl)-benzi m dazol - 2-yl 18 chl orine
5- net hyl sul f onyl - benzi m dazol - 2-yl chl orine
1- phenyl - 1EpkIgd0370] - 5-y| chl orine
1-(3- get h?/bow?dnds B tRe fokmiuld 1* Mhe@iXsag, o = B-nydthyl, @ SrA s ethiiene(gpd mitblithe- 2-y1 ) - 1
H i m dazol ; 2- V. chl orine 19 Table 11 Conpounds of the formula 1%
where X= of°?’9¥'"$\£“ﬁa?rﬁ¥ﬁa,"’" '=S, A = propylene and with the follow ng
further neRmings: RI R2 R2
et hoxy et hpxiskfetoxyethyl eyl acetyl o
met hyl 2-pyrimdi ny¥ met hyl 2-benzi m dazol yl
met hyl H acetyl methyl et hyl et hyl
met hyl net beyymitinyl methyl met hyl 1
- (4- hydr ox Wi -n]];l—l-tetrazol -5-yl met by 4- pyri dyl
met hyl 5- %@EWL% benzi m dazol - 2-yl y met hyl
5- (t hi azol H2-yl ) - benzi ni dazol - 2-yl mathvhy |
5- net hyl suhfemwy! - benzi mi dazol - 2-yl metiyhyl 1 - phenyl -1Htetrazol -5-yl
met hyl 1-(3-pethyl:pyridin-2-yl)-1Himdazol-2-yl nethyl 1
- (pyri din- T—e;[}\%ﬂ%y,-l-i ni dazol - 2-yl rre"?er%h met hoxyet hoxyet hyl
chl ori ne add#4-fydroxyphenyl)-1H-tetrazol-5-yl methyl chlorine 2-pyrimdinyl
chlorine 2zpgmgl m dazol yl methyl chl orine
5-methyithio-benzimidazol-2-y! methyl
5-(thiazol-2-yl)-benzimidazol-2-yi methyl
5-methylsulfonyl-benzimidazol-2-yl methyl
1-phenyl-1H-tetrazol-5-yl methyl
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yi methyl
1-(pyridin-2-yl)-1H-imidazol-2-yl methyl
methoxyethoxyethyl chiorine
acetyl chlorine
2-pyrimidinyl chiorine
2-benzimidazolyi _ chlorine
H chlorine
methyl chlorine
methoxyethyl chlorine
1-(4-hydroxyphenyl)-1H-tetrazol-5-y! chlorine
4-pyridyl chlorine
S-methyithio-benzimidazol-2-y! chlorine
5-(thiazol-2-y!)-benzimidazol-2-yl chlorine
5-methylsulfonyl-benzimidazol-2-yl chlorine
1-phenyl-1H-tetrazol-5-yl chlorine
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl chiorine

1-(pyridin-2-yl)-1H-imidazol-2-yi chlorine



H chl ori ne net hyl

chl ori ne net hoxyet hyl chl orine
1- (4- hydroxyphenyl)-1Htetrazol - 5-yl chl orine 4-pyridyl
chlori ne@%@?‘ﬁ?gt hi o- benzi m dazol - 2-yl chl or i nRCT/EP97/07133
5- (thi azol - 2-yl ) -benzi mi dazol - 2- yt 19 chlorine
5- net hyl sul | - benzi m dazol - 2-yl chl orine
1- phenyl - 1I—&%¥|’%zol -5-yl chl ori ne
1- ( 3- et hy| Cpppéudiis ofthg FormalpHy whege X (O, X-5 N-meadinfl,é& ¥ SeA = propylene and with
1- (pyri di n- gre¥dnbwihbHidRefRésngs: V! chlorine 20 Table 12 Conpounds
of the formula 1* WnereX:gY:S, Z =S, _A==¢ethylene and wth the
fol |l ow ng f Blt-her—reant Arers—RE Ra R2
met hoxyet homgthbkyethoxyethyl matbyy| acetyl
met hyl 2- pyg g, di nyl thvi met hyl 2-benzi m dazol yl
met hyl H 5&&9.! . memy met hyl met hyl
met hyl net h&Rydeidipy! methyl gt hyl
1- (4- hydr oxypbeinidazolt H-t et r azol - 5-yl mamiy! 4-pyri dyl
met hyl 5-neghyl t hi o- benzi m dazol - 2-yl met hyl
5- (t hi azol - -yl ) - benzi ni dazol - 2- | NPy |
5- met hyl sul fretmd - benzi m dazol - 2-yl maovhyl 1- phenyl -1
H-tetrazol - Beboxyethyl met hyl 1-(3pa@hyl -pyridin-2-yl)-1
H i m dazol -2-yl ° nethyl 1- ridin-2-yl)-1Him dazol - 2-yl met hyl
met hoxyet ho%‘%?%"yphe“yo'1H'{e@éz"" el 0% i ne acetyl
chl orine 2- pypyidyl di nyl methyl chl ori ne
2- benzi m dag glelyithio-benzimidazol-2-yi héthyp! | ne
5-(thiazol-2-yl)-benzimidazol-2-y! methyl
5-methylsulfonyi-benzimidazol-2-y! methyl
1-phenyl-1H-tetrazol-5-yl methyl
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-y! methyl
1-(pyridin-2-yl)-1H-imidazol-2-yi methyl
methoxyethoxyethyl chlorine
acetyl chlorine
2-pyrimidinyl chlorine
2-benzimidazolyl chlorine
H chlorine
methyl chlorine
methoxyethyl chlorine
1-(4-hydroxyphenyl)-1H-tetrazol-5-yi chlorine
4-pyridyl chlorine
5-methylthio-benzimidazol-2-yl chlorine
5-(thiazol-2-yl)-benzimidazol-2-yl chlorine
5-methylsulfonyl-benzimidazol-2-yl chlorine
1-phenyl-1R-tetrazol-5-yl chlorine
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(pyridin-2-yl)-1H-imidazol-2-yl chlorine



H chlori ne net hyl

chl ori ne net hoxyet hyl chlorine 1
- (4- hydr oxyphenyl )-1Htetrazol - 5-yl chl orine 4-pyridyl
chl ori ne W2 P8438NM t hi o- benzi ni dazol - 2-yl chl or iR€I/EP97/07133
5-(thiazol -2-yl)-benzi m dazol - 2-yl 20 chl orine
5- et hyl su - benzi m dazol - 2-yl chl.orine 1-phenyl-1
I—I—tetrazoII-ng % chl orine
1- ( 3- net hy[Comppunds f theyfolmulat*i whedtaX A 0.2¥ I S, L RISHrA Aeethylene and with the
1-(pyridi nfamwn% ruhbled MaARge! - 2- Y chlorine 21 Tabl e 13 Conpounds
of the fornula I'* where X = O Y = §, Z:’%A:propylene and with the :
fol |l ow ng g-r—t—he—r——nfea-m—nge—ﬂ——————- R2
met hoxyet hmeftekyeoxyethyl metid hyl acet yl
met hyl  2- pygdyyi di nyl th met hyl 2-benzi m dazol yl
met hyl H W . methy! met hyl net hyl
met hyl net Boygadim methy met hyl 1
- (4- hydr ox pessimidazolyl H-t et razol - 5-yl Rty | 4- pyridyl.
met hyl 5- hyl t hi o- benzi m dazol - 2-yl m met hyl
5- (t hi azol T2-yI)-benzi m dazol - 2- I 4 hy |
5- et hyl sulrfethwy/| - benzi mi dazol - 2-yl metel hy| 1
ip?gnyl;ﬁ I Wegmgy: 1Him | -2 ”Fﬁéibﬁ)lth I
-(3-net hyl - pyr| di n- 2- - | azol - 2-y y

1- (pyri di n-‘z(?'is’(%"!"!?bﬁ"ﬁ%'ﬁi%ﬁa?‘ﬂgw rf’épttn?l net hoxyet hoxyet hyl
chlorine adeygdyl methyl chlorine 2-pyrim dinyl
chlorine 2sheagimbYesfthihzor-2-yi methyl chlorine

5-(thiazol-2-yl)-benzimidazol-2-yl methyl

5-methylsulfonyl-benzimidazol-2-yl methyl

1-phenyl-1H-tetrazol-5-yl methyl

1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl methyl

1-(pyridin-2-yl)-1H-imidazol-2-yl methyl

methoxyethoxyethyl chlorine

acetyl chlorine

2-pyrimidinyl chlorine

2-benzimidazoly! chlorine

H chlorine

methyl chlorine

methoxyethyl chlorine

1-(4-hydroxyphenyl)-1H-tetrazol-5-y! chlorine

4-pyridyl chiorine

5-methylthio-benzimidazol-2-y) chlorine

S-(thiazol-2-yl)-benzimidazol-2-yi chlorine

5-methylsulfonyl-benzimidazol-2-yl chlorine

1-phenyl-1H-tetrazol-5-yl chlorine

1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(pyridin-2-y!)-tH-imidazol-2-yl chlorine



H chl ori ne net hyl

chl ori ne net hoxyet hyl chlorine 1
- (4- hydr oxyphenyl )-1Htetrazol - 5-yl chl orine 4-pyridyl
chlori ne@ﬁ@%%éh hi o- benzi ni dazol - 2-yI chl or i RET/EPS7/07133
5-(thiazol -2-yl)-benzi m dazol - 2-yl 21 chl orine
5- net hyl sul - benzi m dazol - 2-yl chl orine
1- phenyl - 1lﬁgﬁ%zol -5-yl chl ori ne .
1- ( 3- met hy|Coppoimtisref Zheyfojmuia Irwhetedd =P Y=y§. Z ©IS v T AEoPYlene and with the
1- (pyridi n-fg,roy,;“)f-fg,.{ﬂ-e}%gﬁzgg; -2-yl chl orine 22 Tabl e 14 Conpounds
of the fornmula I* where X =S, Y = §, Z:§2A:ethylene and with the
fol |l ow ng Rt her—rean rgs—RE - : R2
et hoxy et hangtedxgsthoxyethyl moethyll acet yl
met hyl 2- PYdchi)t di nyl methyl Ethyl 2-benzi m dazol yl
met hyl H . met hyl net hyl
met hyl net Royisdip methyl et hyl
1- (4- hydr oxgypdneiidakzoit H-t et razol - 5-yl maethyll  4- pyri dyl
met hyl 5- hyl t hi o- benzi m dazol - 2-yl methyt. TELhYI
5-(thiazol -'2-yl)-benzi m dazol - 2-yl metﬁ‘ugll
5- net hyl sulmehyl - benzi mi dazol - 2-yl n®efyYl 1-phenyl - 1H-t et razol - 5-yl
m(at hyl d_l-(gﬁglﬁg,gwth pyridin-2-yl)-1Him dazgkthg-yl nethyl 1
-(pyridin-2- -1 I m dazo| - 2- vl met h met hoxyet hoxyet hyl
chl ori ne aC%Mydroxyphenyl)-1%tetrazol—¥yl lelhyI chiorine 2- pgri m di nyl
chl ori ne 2-4pymigyim dazol yl methyl chl orine
5-methylthio-benzimidazol-2-y! methyl
5-(thiazol-2-y!)-benzimidazol-2-yl methyl
5-methylsulfonyl-benzimidazol-2-yi methyl
1-phenyl-1H-tetrazol-5-yl methyl
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl methyl
1-(pyridin-2-yl)-1H-imidazol-2-yl methyl
methoxyethoxyethyl chlorine
acetyl chlorine
2-pyrimidinyl chlorine
2-benzimidazolyl - chiorine
H chlorine
methyl chlorine
methoxyethyl ‘ chlorine
1-(4-hydroxyphenyl)-1H-tetrazol-5-yl chilorine
4-pyridyl chlorine
5-methylthio-benzimidazol-2-y! chiorine
5-(thiazol-2-yl)-benzimidazol-2-y} chlorine
5-methylsulfonyl-benzimidazol-2-yl ' chlorine
1-phenyl-1H-tetrazol-5-yl chlorine
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(pyridin-2-yl)-1H-imidazol-2-y! chlorine



H chl ori ne net hyl

chl ori ne net hoxyet hyl chlorine 1

- (4- hydr oxyphenyl)-1 Htetrazol - 5-yl chl orine 4-pyridyl

cfﬂ ori ne‘@gﬁmﬁﬁ'g?t hi o- benzi m dazol - 2-yl chl or i nePCT/EP97/07133
5-(thiazol - 2-yl ) benzi m dazol - 2-yl 22 chlorine

5- net hyl sul.‘fg y14 benzi m dazol - 2-yl chlorine 1 -phenyl -

Htetrazol - chl orine

1- ( 3- et hy|Compounds ref 2heyfoimuai® wheda Xat S2Y\A S, € 81 A rfeethylene and with the

1- (pyridi n-fgromnbﬂp,{ﬁ-e;mgﬁégl - 2- yI chlorine 23 Tabl e 15 Conpounds of
the formul a Wher e = Z =S, A=propylene and with the

fol |l ow ng ﬁJ-r—-t—he-r——ma-m—ag-s——R&:——————ﬁ— R2
met hoxyet hoxatiixisthoxyethyl methylyl acetyl

met hyl 2- pyr. L, di nyl met hyl 2-benzi m dazol yl
mothyl H - ecedf S methyl  ethyl net hyl

met hyl net Rowjaidiyl methyl et hyl

1- (4- hydr oxyRigmdareaH-t et razol - 5-yl nméthyll 4- pyri dyl

met hyl 5- hyl t hi o- benzi m dazol - 2-yl met hyl

5- (t hi azol T2-ylI) - benzi m dazol - 2- I Ry

5- et hyl sulmedy| - benzi m dazol - 2-yl meth¥iyl 1- phenyl -1 Htetrazol -5-yl

met hyl 1- (%éﬁﬂ{x byt PYridin-2-yl) - 1I—I—|mdaz,ggmy’{ yl et hyl

chi 671 ne. gééﬁifw "the"nb A Srazcr sl et " o ori ngyew?: mi di ny!
chl ori ne 2-4kpyridyl m dazol yl methyl chlori ne

5-methyithio-benzimidazol-2-yi methyl

5-(thiazol-2-yl)-benzimidazol-2-yl methyl

5-methylsulfonyl-benzimidazol-2-y! methyl

1-phenyl-1H-tetrazol-5-yi methyl

1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-y} methyl

1-(pyridin-2-y)-1H-imidazol-2-y! methyl

methoxyethoxyethyl chlorine
acetyl chiorine
2-pyrimidinyl chlorine
2-benzimidazolyl chlorine
H chlorine
methyl chlorine
methoxyethyl chlorine
1-(4-hydroxyphenyl)-1H-tetrazol-5-yl chlorine
4-pyridyl - chilorine
5-methylthio-benzimidazol-2-yl chlorine
5-(thiazol-2-yl)-benzimidazol-2-yi chlorine
5-methylsulfonyl-benzimidazol-2-yl chlorine
1-phenyl-1H-tetrazol-5-yl chlorine
1-(3-methyl-pyridin-2-yi}-1H-imidazol-2-yl chlorine

1-(pyridin-2-yl)-1H-imidazol-2-yl chlorine



H chl ori ne net hyl

chl ori ne net hoxyet hyl chlorine 1
- (4- hydr )-1Htetrazol - 5-yl chlorine 4-pyridyl
chl ori nqué‘rg}et y%t hi o- benzi m dazol - 2-y43 chlori ngCTIEmmﬂ”
5-(t hiazol -2-yl)-benzi m dazol - 2-yl chl orine
5- et hyl sulfW4s benzi m dazol - 2-yl chlori ne 1
-phenyl - 1HTetrazol - . chI or
- ( 3- met hyl -{RAACYNGS- & *S'ﬁ/ oyl Vivhese 1= 5. ¥ %| or #he propylene and with the
1- (pyri di n-feloping-firther meskiagst - 2- y| chI orine 24 Tabl e 16 Conpounds
of theforrMa 1* where X =0 Y O Z = OgrA = ethylene and with the
fol |l ow ng fUOrther meant ngs. RL R2
2- hydr oxy et™Rgthoxyethoxyethyl mef8§W! 2- car boxyet hyl
met hyl 2- ardceget hyl methyl et hyl 2-di met hyl am noet hyl
met hyl 2-di noet hyl nmet hyl 2-acetyl am noet hyl
met hyl cycl%ﬁ’%ﬂﬁ%t hyl methyl met hyl 2- oxopr opyl
met hyl 2, 2,2baneinfidazolyloet hyl methyl net hyl
i m dazol - 2,4- di on-5-yl Mefdaipyt 4, 6- di met hyl pyri m di n-2-yl
nmet hyl 4rreth|pyr|md|n2yl nmet hyl
4, 6- di am ndp§Y'mi di n- 2-yI me Mg

4- hydr oxy- tmehdyrtpgar bonyl pyri m din-2-yl  methigly|
1-(3-chlor [ ) zol - 2-yl yl 1
-(4-chl orogp%lﬂdgk%ey ) 1%%%%%? -2-yl kh
1- ( 3- net hoxijlw'ﬂyldl n-2-yl)-1Hi ni dazol - 2-yl me% hyl
1h|( 4- met hoxg pythiithidibeAzilidazditd-y) M dazol 2- Y| methpt hyI 2- hydr oxyet hyl
chl orine

§-(thiazol-2-yl)-benzimidazol-2-yl methyl
5-methylsulfonyl-benzimidazol-2-yl methyl
1-phenyl-1H-tetrazol-5-yl methyl
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-y! methyl
1-(pyridin-2-yl)-1H-imidazol-2-yl methyl
methoxyethoxyethyl chiorine
acety! chlorine
2-pyrimidinyl chlorine
2-benzimidazoly! . chlorine
H chlorine
methyl chlorine
methoxyethyl chlorine
" 1-(4-hydroxyphenyl)-1H-tetrazol-5-y| chiorine
4-pyridyl chlorine
S-methyithio-benzimidazol-2-yl chlorine
5-(thiazol-2-yl)-benzimidazol-2-yl chlorine
5-methylsulfonyl-benzimidazol-2-yl chlorine
1-phenyl-1H-tetrazol-5-yl chlorine
1-(3-methyl-pyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(pyridin-2-yl)-1H-imidazol-2-yl chlorine



2- car boxyet hyl chl ori ne 2-am noet hyl

chl orine 2- dinethylaninoethyl chl orine

2-di et hy chl orine 2- acetylan1noeth
chlorine‘igéﬁgg opylnethyl chl ori ne BETRESF0 %B?I
chlorine 2,2, 2 trifluoroethyl 24 chl orine

I m dazol -2, 4- n-5-vyl chl orine 4, 6-di net hyl pyri m di n-2-yl
chl orine 4= | pyrimdin-2-yl chl ori ne

4, 6-di am ncﬂwmppmddlomt@-fytmula i* where X = O, Y'&hDOZ imn@, A = ethylene and with the
4- hydr oxy- JsRiiA %@,r,{q%pyri m din-2-yl chlorine
1-(3-chlorq yr| Him dazol -2-yl _chlorine
1-(4-chlor Rt ori ne
1- ( 3- et hoxyhyurokydithyt 2- vyl ) - 1H-i mi dazol - 2- ylmetiftl ori ne 1
4- met hox ' | )-1H i m dazol - 2-yl ori ne 25 Table 17
o SOl ) ) Yy Ay

Conmpounds of rmul a 1* where X= O y 2 Z =0 A = propylene and
with the f@amitgetiyl f urt her meanings: R1 methyl
ot iyl 2- et O Pyl 2- i et hyl armi noet hy!
gt hgl 2- di ﬁ?ﬁﬁﬁ“f?&@{ hyl methyl et hgl 2- acetyl ;m noet hyl Y
met hyl cyclRegseiglamingethyiy | methyl et hyl 2- oxopropyl
met hyl 2, 2,c%£régyimypet hyl )i met hyl o
I m dazol - | on- 5- rret hx 4, 6-di et hyl pyri m di n-2-yl
met hyl  4- m@tPOPPRH i mi di n- 2-yI met hyl
4, 6- di am n@@2-rifticioathyl- y| marhétipl
imidazol-2,4-dion-5-yl methyl
4 ,6-dimethylpyrimidin-2-yl methy!
4-methylpyrimidin-2-y! methyl
4 8-diaminopyrimidin-2-yl methyl
4-hydroxy-5-ethoxycarbony!pyrimidin-2-yl methyl
1-(3-chloropyridin-2-yD)-1H-imidazol-2-yi methyl
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-y! methyl
1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl
2-hydroxyethyl chlorine
2-carboxyethyl chlorine
2-aminoethyl chlorine
2-dimethylaminoethyl chlorine
2-diethylaminoethyl chlorine
2-acetylaminoethyl chlorine
cyclopropylmethyl chlorine
2-oxopropyl| chilorine
2,2, 2-trifluorcethylt chlorine
imidazol-2,4-dion-5-yl chlorine
4 ,6-dimethylpyrimidin-2-yl chiorine
4-methylpyrimidin-2-yl chlorine
4 6-diaminopyrimidin-2-yl ' chlorine
4-hydroxy-5-ethoxycarbbnylpyrimidin-z-yl chlorine
1-(3-chloropyridin-2-yh)-1H-imidazol-2-yl chlorine
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(4-methoxypyridin-2-yl)-1H-imidazo}-2-yl chlorine



4- hydr oxy- 5- et hoxycar bonyl pyri m di n-2-yl  net hyl
-(3-chloropyridin-2-yl)-1H i m dazol -2-yl et hyl

1- (4-chl ldin-2-yl)-1Himdazol -2-yl nethy
1-(3-net %QSB/%%}?%M n-2-yl)-1Him dazol -2-yl neth
1- (4- met hoxypyridin-2-yl)-1Hi m dazol -zf-yl met h
chl orine 2- hgxyet hyl

chl orine 2-1%'% | am noet hyl

1
|

yl

PCT/EP97/07133

yl 2-hydroxyet hyl
chlorine 2- am noet hyl

chlo

2-di et hyl a,ﬁonwggryémf the formula 1*where X= O, Y g1, & T s A5 EREP@Y'?’F%?ﬂdHW@tth?/I
chl orine 2-oxopropyl

chl orine cyglonigmterMbinings:

chlorine 2, 2 trlfluoroethyl chl orine
i m dazol - 2 #=—ttomr="5=yi thiorirne 4, 6-di met hyl pyri m di n-2-yl
chl orine 4a°nytitmyvq®|w|| m di n- 2-yl methyl  chl ori ne
4, 6-di am n%émo;@é{ip“n 2-yl chinethiine
4- hydr oxy- 5- et hoxycar bonyl pyri m di n-2-yl ch| or| ne 1
- (3-chl oroﬁy‘ﬂ“ﬂ‘? W5yl )-1 Hinidazol-2-yl M8 orine 1
- (4- chl or opzydimethylaingéthyl 1 H-i ni dazol - 2- yI methjlor i ne
1- (3-netho )-1 Himdazol - hl ori ne
1- (4- net ho%&géﬁ I%h'no thI )-1 Himdazol - {" g‘hl orine 26 Table 18

Conpounds @facetylamingelll a 1* where X= S Y me'@" Z =0 A=-ethylene and with

t2 hﬁ L ol | ovmcgg?ﬁrwylmlm meani ngs: Rl methy!
et %ylr OXyef% ro ”ﬁ.&ﬂ}’.'
met hyl 2- di2g&, %Vlﬂawp#b)ét hyl methyl
met hyl  cycligpasiglsomsnay methy!
4 ,6-dimethylpyrimidin-2-yl methyl
4-methylpyrimidin-2-y| methyl
4,6-diaminopyrimidin-2-yl methyl
4-hydroxy-5-ethoxycarbonylpyrimidin-2-y} methyl
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl methy!
1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl

2-hydroxyethyl chlorine

2-carboxyethyl chlorine

2-aminoethyl chlorine

2-dimethylaminoethyl chiorine

~ 2-diethylaminoethyl chlorine

2-acetylaminoethyl chiorine

cyclopropyimethy! chiorine

2-oxopropyl chiorine

2,2,2-trifluoroethyl chlorine

imidazol-2,4-dion-5-yl chlorine

4 6-dimethylpyrimidin-2-yl chlorine

4-methylpyrimidin-2-yi chlorine

4,6-diaminopyrimidin-2-y! chlorine

4-hydroxy-5-ethoxycarbonylpyrimidin-2-y! chlorine

1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl chlorine

R2

2- car boxyet hyl

nmet hyl
met hyl
met hyl

2-di met hyl am noet hyl
2- acetyl am noet hyl



2- oxopr opyl met hyl 2,2,2-trifl uoroethyl

nmet hyl 1 m dazol -2, 4-di on-5-yl nmet hyl
4, 6-di net hyl pyri m di n-2-yl met hyl 4-net hyl pyri m di n- 2-yl
met hyl 4,WO@&B2#dhopyri m di n- 2-yl met hyl PCT/EP97/07133

4- hydr oxy- 5- et hoxycar bonyl pyri m di n-2-26l nethyl 1
-(3-chloropyridin-2-yl)-1 Himdazol-2-yl nethyl
1- (4-chlorojahiétB n-2-yl )-1 Himdazol-2-yl nethyl 1

- (3- met hoxygyhpddhdy é’r tMJ.' )brﬁaul'a"‘l‘ whelasals, 3}’ ¥lo, 8L BY I =Lethylene and with the

- (4- et hoxy r| di n- -1 Himdazol-2-yl nmethyl 2-hydroxyethyl
chl ori ne 2 y'é'teﬁé\e nings: chl ori ne 2-am noet hyl
chlorine 2- Ei rret th am noet hyl R2 chl orine
2-di et hyl am, chlgfiine 2-acetyl am noet hyl
chl ori ne cycﬁﬁgig Yrret hyl y chl ori ne 2-oxopropyl
chlorine 2,%c¥ qx,ypt Y'uoroet hyl methyl  chl ori ne
i m dazol - 2, 4aflinoéthy- Y| Chiemyii ne

R &w ne 4-nethyl pyrim di n-2-yl
chl orine

4, 6- di et hy%_% hmammoel%yl

chl orine 4, m di n-2-yl
4- hydr oxy- 52-élemm|ﬂmma¢lbxlnyl pyrimdin-2-yl o&thgrine

1- (3-chl orogggét)qgrmngemgi) 1H i m dazol - 2-yl m@{p.},prl ne
1-(4-chloro i di n- 2- -1H i m dazol - 2-yl orine
%gppromlrﬁe

1- ( 3- net hox yI )- 1H i mi dazol - 2-yI ™8} ori ne
1- (4- met hox3pxapragyin- 2-yl ) - 1H- i m dazol - 2- yl methll or i ne 27 Table 19
Conpounds 0%? hewbR E_ fyl @ 1* where X S, Y gefdy Z = O A = propyl ene and
with the follow ng further meanings: Rl :
R2 2- hydr oxyridaagh2: 4-dion.5-y mefgh hy |
4 6-dimethylpyrimidin-2-yl methyl
4-methylpyrimidin-2-yl methyl
4 8-diaminopyrimidin-2-yl methyl
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl methyl
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-chloropyridin-2-yl)-1H-imidazol-2-y! methyl
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-methoxypyridin-2-yl)-1H-imidazol-2-y! methyl
2-hydroxyethyl chlorine
2-carboxyethyl chlorine
2-aminoethyl chlorine
2-dimethylaminoethy! chlorine
" 2.diethylaminoethyl chlorine
2-acetylaminoethyl chlorine
cyclopropylmethy! chlorine
2-oxopropyl chlorine
2,2,2-trifluoroethyl chiorine
imidazol-2,4-dion-5-yl chlorine
4 B-dimethylpyrimidin-2-yl chiorine
4-methylpyrimidin-2-yl chlorine
4.6-diaminopyrimidin-2-yl chlorine
4-hydroxy-5-ethoxycarbonylipyrimidin-2-yl chlorine
1-(3-chloropyridin-2-yl)-1H-imidazol-2-y! chlorine
1-(4-chloropyridin-2-yl)-1H-imidazol-2-y! chlorine
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl chlorine



2- car boxyet hyl met hyl 2-am noet hyl

met Ey: 2-di net IhyI am noet hyl nmet hyl 2-di et hyl am noet hyl
met hyl 2-acetyl am noet hyl met hyl cycl | et hyl
met hyl 2WSBFHBy| met hyl "é’p"P‘P‘%T”&c’jr oet hyl
met hyl i nmi dazol -2, 4-di on- 5-yl 27 met hyl

4, 6-di met hyl pyr,im di n-2-vyl nmet hyl 4-net hyl pyri m di n- 2-yl

nmet hyl 4, G&E%#nopyri m di n- 2-yl met hyl

4- hydr oxy- Sompondly ofthedorpiuayi* iwiieei X =3, W = Qe hifdl, A = propylene and with the

1- (3-chl or i m dazol -2-yl  net hyl
1- (4- chl org‘g'é‘??‘@*‘”‘“%”“ﬁ""%ﬁi i dagol - 2-§| et h§|

1- ( 3- et hoﬁ}-p*m-d—m—-Q—-H—)—-lH—i—#i—el-a—z-ePQ—yl—&%t hyl 1
- (4- met hoxgmydroRiethyR- yl ) - 1H-i m dazol - 2-yl metbgihyl 2- hydr oxyet hyl

chl orine 2, car] bo h I chl ori ne 2-am noet hyl
chl orine chfafre )%?amynoet hyl methy! chl orine g
2-di et hyl aﬁrammenyl cReBYli ne 2- acet yl ani noet hyl

cm ori ne (szécd"gaﬁﬁa?(,ra@wnyl ol methyl chl ori ne 2-oxopropyl

chl orine | oet chl orine

i m dazol - 2; Zfi'%hyiaﬁ" %h g RPBY ne

4, 6- di net hytqnynyiamndemVIZ yl chnetoyli ne 4- met hyl pyri m di n- 2-yl
chlorlne4§ bRy i mdin-2-yl methyl chlorine

4- hydr oxy- 5-et ho %car bonyI pyrimdin-2-yl ch ¥)I’I ne
1- ( 3- chl or@WP?"Bﬁ’ 2-yl)-1H i mi dazol - 2-yl ™&Yorine
1- (4- chl or epyz-irididtesiny! ) - 1H-i mi dazol - 2-yl methjtor i ne

1-(3-net hox¥ﬂxzrolj 4%:0%5\1 () - 1H i m dazol - 2- le jj]l orine

1-(4- rrethoxyp r )-1 Himdazol - chlorlne
4.6- dlmethylpynml in-2-yl me hyl
4-methylpyrimidin-2-yl methyl
4 6-diaminopyrimidin-2-yl methyl
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl methyl
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-methoxypyridin-2-yl)-1H-imidazol-2-y! methyl
2-hydroxyethyl chlorine
2-carboxyethyl chlorine
2-aminoethyl chlorine
2-dimethylaminoethyl chlorine

~ 2-diethylaminoethyl chlorine
2-acetylaminoethyl chlorine
cyclopropylmethyl chlorine
2-oxopropyl chlorine
2.2,2-triflucroethyl chlorine
imidazol-2,4-dion-5-yl chlorine
4 8-dimethylpyrimidin-2-yl chlorine
4-methylpyrimidin-2-yl chiorine
4 6-diaminopyrimidin-2-yl chlorine
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl chiorine
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl chlorine



28 Tabl e 20 Conpounds of the forrmula 1* where X O Y =0 Z =S A=
ethylene and with the follow ng further neanings: Rl

R2 2-hydroxyet hyl met hyl 2-carboxyet hyl

‘met hyl ~ 2-VERPHEPRy | net hyl  PCI/EP97/07133

2-di net hyl am noet hyl 28 nethyl 2-diethylam noethyl

nmet hyl 2-acetyl am noet hyl nmet hyl cycl opropyl net hyl
met hyl 2- ox I met hyl

2,2, 2-trif| Ganpoehds/of the formula I* where X = O, Y = Qrel AiyF, A Friethlend et Wittdthen- 5- yI
rret hyI 4, 6- 2-yl met hyl

4- et hyl pyrfl3 &gﬁmémﬁe%gdsn '

net hyl 4, 6-di am nopyri m di n- 2-yl
met hyl = 4- hyELox-)L-é—e-t-hoagccar-bonpr-)Lr-L-m—di—n&-yl met hyl .

1- (3- chl or opyydrékyethd- y! ) - 1Hi mi dazol - 2-yl nﬁ;myhyl

1-(4-chloro yl)-1Hi m dazol - 2-yl t hyl

1-(3-net hoxfﬂl)égf °xd&Ry%2 yl)-1 Himdazol - yf" t hyl

1- ( 4- met hox3ppinoethyl- 2- yI.) - 1H i m dazol - 2- yI methgt hyl 2- hydr oxyet hyl

chlorine 2-sailatyMeiidd¥thyl methy! chl orine 2-am noethyl
chl orine 2-di net hyl am noet hyl chl orine
2-di et hyl anf" H'S@V'ﬁélme hyl BESL i ne 2- acet yl ani noet hyl
chl ori ne cyz-hcaylayiydatat hy| methyl chl ori ne 2-oxopropyl
chlorine 2, %c%prtowlrfnlatﬂflr oet hyl "m chl orine
I m dazol - di on-5 orine
4, 6- di net h yFBEAPIRYIdi n- 2- y| %Y i ne 4- met hyl pyri mi di n- 2-yl
chl ori ne 4,32ditemiomnetylr i m di n- 2-yl methyl chl orine
e ramaiEaboeny Pyl o 2vl G e
4 6-d1methylpynmldm-2-yl methyl
4-methylpyrimidin-2-yl methyl
4,6-diaminopyrimidin-2-yl _ methyl
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl methyl
1-(3-chloropyridin-2-y)-1H-imidazol-2-yl methyl
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl - methyl
2-hydroxyethyl chlorine
2-carboxyethyl chlorine
2-aminoethyl chlorine
2-dimethylaminoethyl chiorine
. 2-diethylaminoethyl chiorine
2-acetylaminoethy! chlorine
cyclopropylmethyl chlorine
2-oxopropyl chlorine
2,2, 2-trifluoroethyl chlorine
imidazol-2,4-dion-5-yl chlorine
4 8-dimethylpyrimidin-2-y{ chlorine
4-methylpyrimidin-2-yl chlorine
4,6-diaminopyrimidin-2-yl chlorine
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl chlorine
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-y! chiorine

1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl chlorine



1- (4-chloropyridin-2-yl)-1H1i m dazol -2-yl chlorine

1- (3-nmet hoxypyridin-2-yl)-1 Himdazol-2-yl <chlorine 1

-(4-nmeth L. di n-2-yl)-1Him dazol -2-yl chlorine 29

Oorrpound;wééltg&% 2gbfor mula | * where X = Og Y=0 Z2=S5, A =¥§?§%§%@ﬁgé3 and

with the follow ng further meanings: R

R2 2- hydr oxyghby nmet hyl 2-car boxyet hyl
n#ﬁ@tjhyl [

met hyl 2-amn t hyl am noet hyl

thyl 2-d b
met hyl 2- di €PARAUART AiciBe fRpnula I* where X = O, ¥ = O, Z = Swrlgfr%?"!’%-"s:?g& Vf"\ﬁmenoet hyl

met hyl cycl ppévaiy/fuftdrimganings: met hyl 2- oxopr opyl

met hyl 2,2,2:trifluoroethyl nmet hyl

i mi dazol - 2%—1—m—m i TRy 4, 6- di met hyl pyri ni di n- 2-yl
met hyl 4- me2-hydrggyetmi di n- 2- vyl methyl et hyl -

4, 6- di am nofkEbGHydinp- 2- Y| L Merelyl

4- hydr oxy- 5- et hox%car bonyl pyri m di n- 2-yl rr"ewﬁ | 1

- (3-chl or op§PMPRMY. y1)-1 H i ni dazol - 2-yI y-?;yl 1

- (4- chl or opgdintbthytedrindedyll H-i mi dazol - 2-yl medivhyl

1- ( 3- net hox e (Ml |)-1Hi m dazol - 2-yl hyl

1-(4- et hoxﬂg%p{ly ﬁ]h-o%f-h?I )-1H i m dazol - 2-yl mé@ hyl 2-hydr oxyet hyl

chl orine 2- €AFBYIPEPHMN . methyl " ¢hiorine 2-am noet hyl

chl orine 2- eicioptdpyimatiyinoet hy| _ methyl chlorine
chi or1 no oy PRl et SR 1 T e 2 oxopr opy|
chl ori ne 2, 222-tifiyofdethgt oet hyl methyl chlorine
imidazol-2,4-dion-5-yl methyl
4 6-dimethylpyrimidin-2-yl methyl
4-methylpyrimidin-2-yl methyl
4 ,6-diaminopyrimidin-2-yl methyl
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl methyl
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-y| methyl
1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl
2-hydroxyethyl chlorine
2-carboxyethyl chlorine
2-aminoethyl chlorine
2-dimethylaminosthyl - chlorine
2-diethylaminoethyl ' chiorine
2-acetylaminoethyl chlorine
cyclopropylmethyl chiorine
2-oxopropyl chlorine
2,2,2-trifluoroethyl chlorine
imidazol-2,4-dion-5-yl chiorine
4,6-dimethylpyrimidin-2-yl chiorine
4-methyipyrimidin-2-yl chlorine
4 ,6-diaminopyrimidin-2-y| chlorine
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl chiorine
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl chiorine

1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yi chlorine



I m dazol - 2, 4- di on- 5-yl chl orine

4, 6-di met hyl pyrim di n-2-vyl chlorine 4-methyl pyrim din-2-vyl
chl orine 4, 6-di am nopyri m di n-2-vyl chl ori ne
4- hydr oxyWO- 828Ry car bonyl pyri mi di n-2-yl  chlorine PCT/EP97/07133

1-(3-chloropyridin-2-yl)-1 Himidazol -yl chlorine

1- (4-chl oropyt,idin-2-yl)-1Him dazol -2-yl chlorine

1-(3-net hox?%%géi n-2-yl)-1Hi m dazol -2-yl chlorine 1

- (4- net hoxy fympetinds 2f thee foridla Ifiwieneof =8, W = Q.1 18, fe= ethy8fe Babivith Bi2
Conmpounds OfoubdaRg fuRhéPtheanihgs:Where X = S, Y = O Z =S, A ethylene and
with the fokliovm' ng further neanings: Rl

R2 2- hydr oxyethy R2 wet hyl 2-car boxyet hyl

met hyl  2- ani+hgdrotygthy! methyl | maéI hyl o .

2-di net hyl ag] y! 2-diethyl am noet hy

nmet hyl 2- ac?tcy, girﬁgﬁg'et hyl 'f??ew nmet hyl cycl opropyl net hyl
met hyl 2- oxéprégthyi methyl  net hyl _

2,2, 2-trifl pamettyiinoethyl ARty im ﬂalzol -2, 4-di on-5-yl
met hyl 4, 6-gdi et hyl |,m di n-2-vyl met hy

4- met hyl pyrlg'r‘#g'ly%%{hyl r‘Fbef'Priu 4, 6-di am nopyri m di n-2-yl

met hyl - 4- hyéweestyamsineathwbxycar bonyl pyri ni di nathyl et hyl
1- (13- chl or ogyelobfbipfiméthyll ) - 1 H-i m dazol - 2-yl mefgt hyl
1- (4-chl orog_érl di n-2-yl)-1H i m dazol - 2-yl net hyl

1- (3- met hoxy B Y h-2-y1) -1 Hi mi dazol - 2- yMetikt hy
1- (4- met hox8.ppriiftioreetbyly| ) - 1H- i m dazol - 2- y| mettwt hyl  2- hydr oxyet hyl
chl or! ne 2'&@&42912(2(@&i9¥5-yl methyl chl ori ne 2-am noet hyl
chiorine 4 6-dimethylpyrimidin-2-yl methyl
4-methylpyrimidin-2-yl methyl
4,6-diaminopyrimidin-2-yl methyl
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl methyl
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yi methyl
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-methoxypyridin-2-yl)-1H-imidazol-2-y} methyl
2-hydroxyethyl chlorine
2-carboxyethyl chlorine
2-aminoethyl chlorine
2-dimethylaminoethyt chlorine
2-diethylaminoethyl chlorine
2-acetylaminoethyl chlorine
cyclopropylmethyl chlorine
2-oxopropyl chlorine
2,2 2-trifiuoroethyl chlorine
imidazol-2,4-dion-5-yl chiorine
4 ,6-dimethylpyrimidin-2-yl chlorine
4-methylpyrimidin-2-yl chlorine
4,6-diaminopyrimidin-2-yl chiorine
4-hydroxy-5-ethoxycarbonylpyrimidin-2-y) chlorine
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(3-methoxypyridin-2-y1)-1H-imidazol-2-y! chlorine

1-(4-methoxypyridin-2-yl)-1H-imidazol-2-y chlorine



2-di net hyl am noet hyl

chl ori ne 2-

acet yl am noet hyl

g%ft??;g%@ﬁéﬁ%l f | uor oet hyl

i m dazol -2,

4-di on- 5-yl

4, 6- di net hy r L di n- 2-yl

chl ori ne 4,% nopyri m di n- 2-yl )
4- hydr oxy- 5Cempryrds ofr the formpiarlt whete X-2Sy ¥ = @hEGT P = propylene and with the
chl orine

é:{ul ori ne

| ori ne
1- (4- met hox@bydrixgethyi2- yl ) - 1H- i m dazol - 2- yl mediyl ori ne 31 Table 23

1-(3-chloro
1-(4-chloro
1- ( 3- net hox
Compounds o

R2 2- hydr ox

oM 'ﬂi}m?er}‘rle)aniﬂ{fi m dazol - 2-yl

i m dazol - 2-yl

ridin-2-yl)-1

urt her neani ngs:

Zemingeiy

met hyl 2- anp-amettyldminoethyl

2-di et hyl ag{u@ﬁifamr!oetthwyl

nmet hyl 2-ac
met hyl 2- ox
2,2,2-trifl
met hyl 4, 6-
4- met hyl pyr

m noe

Speatylgminoethyl

;{?‘#@?ﬁw’“ﬁ;"?’i m di n- 2-yl

SRRRIRL Y |

chl ori ne 2-di et hyl am noet hyl

chl ori ne

chl ori ne 2-oxopr§%¥_lmmm7133

chl orine
chl orine 4-nethyl pyrimdin-2-yl

chlorin

chl ori ne

ith the f %’Fg'g&ﬁgm?m a 1* where X = S, Yoy Z S, A = propylene and
W e 1ol 1 owm

metybt hyl  2- car boxyet hyl

methyl
WYy !
methyl
iRy |

RS |

met hyl 4- hy2le@tgfisroethigoxycar bonyl pyri m di n-ngethyl
1- (3-chl or opyaddis-doybhr 1 Him dazol - 2-yl R4 hyl

4,6-dimethylpyrimidin-2-y!
4-methylpyrimidin-2-yl
4,6-diaminopyrimidin-z;yl
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl
1-(4-chioropyridin-2-yl)-1H-imidazol-2-yl
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl
1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl
2-hydroxyethyl

2-carboxyethyl

2-aminoethyl

2-dimethylaminoethyl

2-diethylaminoethyl

2-acetylaminoethyl

cyclopropylmetﬁyl

- 2-oxopropyl

2,2,2-trifluorocethyl

imidazol-2,4-dion-5-yl

4 6-dimethylpyrimidin-2-yl
4-methylpyrimidin-2-yl

4 6-diaminopyrimidin-2-yl
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl
1-(3-chloropyridin-2-yl)-1H-imidazol-2-y!
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl
1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl

methyl
methyl
methyl
methyl
methyl
methyl
methyl
methyl
chlorine
chlorine
chlorine
chlorine
chlorine
chiorine
chlorine
chlorine
chlorine
chlorine
chlorine
chlorine
chlorine
chlorine
chlorine
chlorine
chlorine

chlorine

met hyl

2-di et hyl am noet hyl

nmet hyl cycl opropyl net hyl
met hyl

i m dazol - 2, 4- di on-5-yl
met hyl

4, 6-di am nopyri m di n-2-yl
met hyl



1-(4-chloropyridin-2-yl)-1 Himdazol-2-yl nethyl
1- (3-nmet hoxypyridin-2-yl)-1 Himdazol-2-yl nethyl
1- (4- et hoxg&gn din-2-yl)-1 Himdazol -2-yl nethyl 2-hydroxyethyl

chl ori ne ¥¥O83(288%yet hyl chl or i NRCERSWOTEt hy|
chl orine 2-di nmet hyl am noet hyl 2 chlorine

2-di et hyl ani_noet hyl chl orine 2-acetyl am noet hyl
chl ori ne cS%pyl met hyl ' chl ori ne 2-oxopropyl
chl ori ne 2, Sp@pduntdd bfitbe ernbiy lI* where X = O, Y = N-methyl, Z = I ©ethplene and with

I m dazol - " chl orine

4, 6-di met hyﬁ‘egr@‘&mg irmTamngs chlorine 4-nmethyl pyrim din-2-vyl
chl orine 4, Rz chl orine

4- hydr oxy- S2@ydrengg@@r bonyl pyri m di n- 2- yI @,{Hugrl ne

1- (3-chl oropyr d|n -yl)-1 Himdazol - h| ori ne

1-(4-chl orog%? 8‘”“‘ -yl)-1Hi m dazol - 2- yI eﬁq Lri ne 1

- (3- met hoxyggmingethyl2-yl ) -1 H-i ni dazol -2-yl metiyi orine 1
- (4- met hoxy pyimetylimanagétnyr 1H i mi dazol - 2-yl  gdplypri ne 32 Table 24

Conpounds o formula 1* where X = O Y—N-rrethyl Z =S, A= ethylene
and with th 'dFB\yﬁaBWOH Yt urt her meani ngs:
R2 2- hydr oxg-etdtylaminoethyl methgt hyl 2- car boxyet hyl
met hyl 2- a”hﬁﬁ:%fo?ﬂnethyl methyl Bl hyl 2-di met hyl ami noet hyl
met hyl 2-di et am noeéet hyl met hyl 2-acetyl am noet hyl

met hyl cycl G'BFW‘rret hyl methyl et hyl 2- oxopr opyl
met hyl 2, 2, 22pniifiuotbethgiet hy | methyl et hyl

imidazol-2,4-dion-5-yl methyl

4 6-dimethylpyrimidin-2-yl. methyl

4-methylpyrimidin-2-yl methyl

4,6-diaminopyrimidin-2-yl methyl!

4-hydroxy-5-ethoxycarbonylpyrimidin-2-y! methyl

1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl methyl

1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl methyl

1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl

1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl methy!

2-hydroxyethyl chlorine

2-carboxyethyl chlorine

2-aminoethyl chiorine

2-dimethylaminoethyl chlorine

- 2-diethylaminoethyl chlorine

2-acetylaminoethyl chlorine

cyclopropyimethyl chlorine

2-oxopropyl chlorine

2,2 2-trifluoroethyl chlorine

imidazol-2,4-dion-5-yl : ' chlorine

4,6-dimethylpyrimidin-2-yl ) chlorine

4-methylpyrimidin-2-yl chlorine

4,6-diaminopyrimidin-2-yl chlorine

4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl chlorine

1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl chiorine

1-(4-chloropyridin-2-yl)-1H-imidazol-2-yi chlorine

1-(3-methoxypyridin-2-yl)-1H-imidazol-2-y| _chlorine

1-(4-methoxypyridin-2-yl)-1H-imidazol-2-y! chlorine



I m dazol - 2, 4- di on- 5-yl met hyl 4, 6-di net hyl pyri m di n-2-yl

nmet hyl 4-net hyl pyri m di n-2-yl. nmet hyl
4, 6-di am_nopyrim di n-2-yl nmet hyl
4- hydr ox - 9é‘ﬁ‘ﬁﬁ’%ycar bonyl pyrimdin-2-yl nmethyl 1 PCT/EPS7/07133

-(3-chloropyridin-2-yl)-1 Hinidazol -23% et hyl
1-(4-chl oro%é q;n 2-yl) - 1H—|mdazol 2-yl  methyl

1- ( 3- net hox in-2-yl)-1 Himdazol -2-yl methyl
1- ( 4- met hox gpypowhids oPthy formgla it wirereld #¢9,-Y2= wmethmzhyﬁ A=tpyenyteng anhyith
chlorine 2-gar chl orine 2-am noet hyl
chl orine 2- g@@%ﬁ:ﬁgﬁwﬁggﬁn;/ngs chl orine
2- di et hyl anfleethy- ehR%+i ne 2- acet yl ani noet hyl
chl orine cyqlrgmfyeyiyrret hyl methyl chl ori ne 2-oxopropyl
chlorine 2, or oet hyl chl orine
I m dazol - 2 érb%x &MJ : ch"l"t%ryll ne
4, 6-di met hyIZWWQﬂM! n-2-vyl chivet®y ne 4- et hyl pyri mi di n- 2-yl
chl orine 4, Qdﬂh@mlmgy&nym di n- 2-yl methyt chl orine
4- hydr oxy- 5 ox car opyl pyrimdin-2-yl chlorine 1

-(3-chl oropﬁrdi -1 Himdazol - 2-yl rﬁ?ﬁ’ (Brl ne

1- (4-chl oropyicetdlamm@etwl) 1H i mi dazol - 2-yl méhri ne
1- (3- met hox yddrdbyimettiyy| ) - 1H i m dazol - 2-yl mghyorine
1- (4- et hox%%?@oq n- 2- yI )-1Him dazol -2-yl chlorine 33 Table 25

Conpounds o Yormul a 1* where X = O Y™ tﬁ*&'—'methyl, Z =S, A = propylene

and with theXxtihmmetg f urt her nmeani ngs: Rimethyt

o on iYL 2 carboe
4,6-dimethylpyrimidin-2-yl methyl
4-methylpyrimidin-2-yl methyl
4,6-diaminopyrimidin-2-yl methyl
4-hydroxy-5-ethoxycarbonylpyrimidin-2-y! methyl
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-chloropyridin-2-yl)-1H-imidazol-2-y! methyl
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl - methyl
1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl
2-hydroxyethyl chlorine
2-carboxyethyl chlorine
2-aminoethyl " chlorine
2-dimethylaminoethyl chlorine
2-diethylaminoethyl chlorine
2-acetylaminoethyl chlorine
cyclopropylmethyl chlorine
2-oxopropyl chlorine
2,2, 2-trifluoroethyl chiorine
imidazol-2,4-dion-5-yl chlorine
4,6-dimethylpyrimidin-2-yl chlorine
4-methylpyrimidin-2-yl chiorine
4 ,6-diaminopyrimidin-2-y! chlorine
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl chlorine
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(4-chioropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(3-methoxypyridin-2-y1)-1H-imidazol-2-yl chlorine

1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl chlorine



2-di net hyl am noet hyl met hyl 2-di et hyl am noet hyl

nmet hyl 2-acetyl am noet hyl nmet hyl cycl opropyl net hyl
met hyl 2-0xo0 g I met hyl 2,2,2-trifl uoroethyl
net hyl .ma&’ 32/ 4- di on-5-vyl net hyl PCT/EP97/07133
4,6-dinethy|pyr|n1d|n 2-yl 3¢ nethyl 4-nethyl pyrimdin-2-yl

met hyl 4, 6- di am nopyri m di n-2-yl nmet hyl

4- hydr oxy- 52Ble@8xycar bonyl pyri ni di n-2-yl et hyl
1- (13- chl or aytpotids of the! fhrrkit i*iHdAZ RI= 3; YI= sRthE] A = ethylene and with the
1- (4-chl orggﬁrl di n- 2 ﬁ 1H i m dazol -2-yl net hyl

1- (3-netho V‘n‘r’(tﬂﬂrqe M9¥H i ni dazol - 2- yl  met hyl

1- (4- et ho)Rﬂnvrl din-2- vl)-1 Himdazol-2:-yR2 pethyl 2-hydroxyet hyl
chlorine 2-gg 9{94.@; hyl methy! chlorine 2-am noet hyl
chlorine 2- d| rret am' noet hyl chl orine

2-di et hyl afrfi5@ i‘ cREBYi ne 2- acet yl ani noet hyl

chl ori ne c;aedmsmopyl nmet hyl methyl chl ori ne 2-oxopropyl
chlorine 2 et hyl chl orine

I m dazol - %ﬁetﬁﬁér@h&ﬁ?ﬂyﬁ’ crﬂftg¥'i ne

4, 6-di met hﬁ%’?ﬁ'%'@ﬂ Q yl cR#BYi ne 4- et hyl pyri ni di n-2-yl
chlorine 42€acétryiaﬂiiria@tpwl m di n- 2-yl methyt chlorine

4- hydr oxy onyl pyrimdin-2-yl ¢ rine 1
-(3-chl oro% pdoopﬁm? F) 1H i m dazol - 2-yl %%b@r ine 1
-(4-chl orop?;RXPI@fPWJ 2-yl)-1Hi m dazol -2-yl méthdri ne
1- ( 3- met hoxypytinebrabtgt Y1 ) -1 H-i mi dazol - 2- yhetnghl ori ne
1- (4- et hOX%QXZO‘g“_ o yyll) 1 H 1 mdazol - 2- yI chI ori ne 34 Table 26

ethyl
4,6-dimethylpyrimidin-2-y} methyl
4-methylpyrimidin-2-yl methyl
4,6-diaminopyrimidin-2-yl methyl
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl methyl
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-chloropyridin-2-y)-1H-imidazol-2-yl methyl
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl
2-hydroxyethyl chlorine
2-carboxyethyl chlorine
2-aminoethyl chlorine
2-dimethylaminoethyl! chlorine
2-diethytaminoethyl chlorine
2-acetylaminoethy! ~ chlorine
cyclopropyimethyl chlorine
2-oxopropyl chlorine
2,2,2-trifluoroethyl chlorine
imidazol-2,4-dion-5-y! chlorine
4 6-dimethylpyrimidin-2-y| chlorine
4-methylpyrimidin-2-y! chlorine
4 6-diaminopyrimidin-2-yl chlorine
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl ~ chiorine
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(4-chloropyridin-2-y)-1H-imidazol-2-yl chlorine
1-(3-methoxypyridin-2-y!)-1H-imidazol-2-yl chlorine

1-(4-methoxypyridin-2-y!)-1H-imidazol-2-yl chlorine



Conpounds of the fornmula 1* where X =0 Y =S, Z =S, A= ethylene and
with the follow ng further neanings: Rl

R2 2- hydr ox ethI met hyl ZCarbo et h

met hyl Vﬁ?r}?/ hyl ?/ret hyl /EPS ’07133

2-di net hyl am noet hyl 35 met hyl 2-di et hyl am noet hyl

nmet hyl 2-acetyl am noet hyl nmet hyl cycl opropyl net hyl
met hyl 2-0 yl met hyl

2,2, 2-tri f losaipo@ids of the formula I* where X = O, Y-= Sye2 8, Al Fripchpgierie shddwithi the- 5- v |
rrethyl 4, 6- .n-2-yl met hyl

4- et hyl pyrﬂlg“%”?% %E’P’rﬁémngé net hyl 4, 6- éi am nopyrim di n- 2-vyl

met hyl 4- h)BiLDAQL.E_eLhQX-)LGa.Lb-O-D-)LprLi—ﬁi-dJ—nB@-—yl met hyl 1

- ( 3- chl or opyHylRkybt .gﬁyl )-1 Himdazol -2-yl memphyl 1
-(4-chloro |d|n yl)-1 Himdazol - 2-yl thyl 1
eI mal

- ( 3- et hox yl)-1H i m dazol - 2-yl ’('hyl
1- (4- et hoﬂquynoeﬂwh 2-yl)-1Hi m dazol - 2- ylmethdt hyl 2- hydr oxyet hyl
chlorine 2 g%y,ﬁﬁ,gg(,l,yl methyl chl ori ne 2-am noet hyl
chl orine 2-di et am noet hyl chl orine
2-di et hyl ar%%@ﬂwvoet yl BHMr i ne 2- acet yl ami noet hyl
chl ori ne cycddcepramaokiigt hyl methyl chl ori ne 2-oxopropyl
chl orine 2 r oet hyl chl orine
I m dazol - cﬁd%’r%?rﬁhg 'w) CFIPOI’I ne
4, 6- di net hﬂ'%??fpm'dl n-2-yl Beth¥r i ne 4- net hyl pyri m di n-2-yl
chl orine 4,262211;@@;5&@1“ m di n- 2-yl methyl chl orine

4- hydr oxy-5 ﬁogé%cdg)r t}%g?yl pyri m din-2- yI I%Ie*\h)(q]ri ne

1-(3- chloré 1 Himdazol-2-yl “cnlorine
1- (4-chlor dpﬁﬂlmdﬁhvlpﬂwdhy-myl H-i mi dazol - 2- yimethylor i ne
1- (3- met hoxgyRshhislriRidi-2.y) - 1H i m dazol - 2- ylmewfil or i ne

4 ,6-diaminopyrimidin-2-y| methyl

4-hydroxy-5-ethoxycarbonylpyrimidin-2-y! methyl

1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl methyl

1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl methyl

1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl

1-(4-methoxypyridin-2-yl)-1H-imidazol-2-y! methyl

2-hydroxyethyl chlorine
2-carboxyethyl chlorine
2-aminoethyl chiorine
2-dimethylaminoethyl chlorine
2-diethylaminoethyl chlorine
2-acetylaminoethyl _ chlorine
cyclopropyimethyl chlorine
2-oxopropyl chlorine
2,2, 2-trifluoroethyl chlorine
imidazol-2,4-dion-5-yl chiorine
4,6-dimethylpyrimidin-2-yl chlorine
4-methylpyrimidin-2-yl chlorine
4,6-diaminopyrimidin-2-yl chlorine
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl chlorine
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(4-chloropyridin-2-yl)-1H-imidazol-2-y| chlorine
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl chiorine

1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl chlorine



1- (4- et hoxypyridin-2-yl)-1Him dazol -2-yl chlorine 35 Tabl e 27
Conmpounds of the forrmula 1* where X =0, Y =S, Z =S, A = propyl ene .and
with the follow ng further nmeanings: Rl

R2 2- hydr BRBER»P met hyl 2- car boREaERPTO7133

met hyl 2-am noet hyl 36 met hyl 2-di nmet hyl am noet hyl
nmet hyl 2-di_et hyl am noet hyl nmet hyl 2-acetyl am noet hyl
met hyl cycl%l met hyl met hyl 2- oxopr opyl

met hyl 2, 2, Chnipouddsudntieetoryibla I* where X = S, Y = 8, Z = S[TR{=hgthylene and with the

I m dazol - Z’élo%na'?ﬁréubwgeani s met hyl 4, 6-di net hyl pyri m di n-2-yl
met hyl 4- et hyl pyrim din-2=yl nmet hyl

4, 6- di am ndBy—i+ri-dina2.y] mE2hy |

4- hydr oxy- 2-gidforyatigdr bonyl pyrim din-2-yl  mehiyl 1
-(3-chloro Ldin-.2-yl)-1Him dazol - 2-yl nethyl
1- (4-chl or%\é{/arréq’g’(eﬁ'lyé-y| )- 1H- i ni dazol - 2- y| ety hyl
1- ( 3- met hox&3wineettivh- 2- yl ) - 1H-i mi dazol - 2- y| methgt hyl

1- (4- met hoxydwiehglaindetith ) - 1 H-i m dazol - 2- y,lnethwst hyl 2-hydroxyet hyl

Chiorne SR hoet ny memiChof g 2% 1ot
2- di et hy| arg-avewytainroethyl ciktayli ne 2- acetyl ani noet hyl
ol orine oxsbaRBMAR Y| ey Sfl o e 2-0x0pr opy
i m dazol - 2,2°%4P8R¥ 5- y | chetyli ne
4, 6- di et hyg2sArifdrekitiyt 2- | crktayli ne
imidazol-2,4-dion-5-y} methyl
4,6-dimethylpyrimidin-2-yl methyl
4-methylpyrimidin-2-yl methyl
4,6-diaminopyrimidin-2-yl methyl
4-hydroxy-5-ethoxycarbonylpyrimidin-2-y! methyl
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl methyi
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-methoxypyridin-2-yl)-1H-imidazol-2-y! methyl
2-hydroxyethyl chlorine
2-carboxyethyl chlorine
2-aminoethy) chlorine
2-dimethylaminoethyl chlorine
2-diethylaminoethy! chlorine
2-acetylaminoethyl chlorine
cyclopropylmethyl chlorine
2-oxopropy| chlorine
2,2, 2-trifluoroethyl chlorine
imidazol-2,4-dion-5-yl chlorine
4,6-dimethylpyrimidin-2-y} chlorine
4-methylpyrimidin-2-yl chlorine
4,6-diaminopyrimidin-2-yl chlorine
4-hydroxy-5-ethoxycarbonylpyrimidin-2-y! chlorine
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl chlorine

1-(4-methoxypyridin-2-yl)-1H-imidazol-2-y! chlorine



4- et hyl pyrim di n- 2-yl chl orine 4, 6-di am nopyri m di n-2-vyl
chl ori ne 4-hydroxy-5-ethoxycarbonyl pyri mdin-2-yl chlorine
1-(3-chloropyridin-2-yl)-1 Himdazol-2-yl chlorine

1- (4-chl O¥YQB¥R328P n- 2-yl ) - 1H-i mi dazol -2-yl chlorine 1 PCT/EPI7/07133

- (3-nel hoxypyridin-2-yl)-1H i m dazol - 87yl chlorine

1- (4-met hoxypyridin-2-yl)-1H i m dazol -2-yl chlorine 36 Tabl e 28
Conpounds ¢¥ab formula 1* where X =S. Y=S, Z=S, A= ethylene and
with the faddnpstss dfiid oahuaeamergX’= &LlY = S, Z = S, A = propylene and with the

R2 2-hydro t hyl N met hyl 2-carboxyet hyl

net hyl = 2- aﬂ'ﬁ’&'ﬁﬁ her meanings: net hyl 2-di net hyl am noet hyl
met hyl 2- diRt hyl ami noet hyl R2 met hyl 2-acetyl ani noet hyl
met hyl cyclopqRRvdthgEt hyl methyl Net hyl 2-oxopropyl

met hyl 2, 2,23@{“ Iﬁsgroet hyl met hyl

i m dazol - 2,2cateseta y | nBe’YY 4, 6- di met hyl pyri mi di n-2- I
met hyl 4- med-éyihestingt m di n- 2-yl methyl et hyl

4, 6- di am napyri mdine. 2.yl |
4~ hydr oxy- ?%@‘ﬁ@’?’é‘g‘ﬁﬁ‘éﬁw pyrimi din-2-yl rrﬁrr%%w
1- ( 3- chl or GSiethyamingeti) = | H- i i dazol - 2=yl ™M5k¥hy|
1- (4- chl or opydetytliniinodthyl ) - 1H-i ni dazol - 2-yl memyhyl

i- E ?1- rrrrg': Egi%g'%r:ogy:'ﬂ?tngﬁ ll%i-Hl- Irnmdggélol- 2-2y?/I mr?em?tg?” 2- hydr oxyet hyl
chl ori ne 2-Zexopwpyet hyl methyl chl ori ne 2-am noet hyl
chl orine 2-gj sRiriyloanjinoet hyl methyl chl orine
2-diethylam noet W) dion-syi chlgil ne
4 6-dimethylpyrimidin-2-yl methyl
4-methylpyrimidin-2-yl methyl
4 ,6-diaminopyrimidin-2-yl : methyl
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl | methyl
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl methyl
1-(3-methoxypyridin-2-yl)-1H-imidazol-2-yl methy!
1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl methyl
2-hydroxyethyl chlorine
2-carboxyethyl chlorine
2-aminoethyl chlorine
2-dimethylaminoethyl ' chlorine
2-diethylaminoethyl chlorine
2-acetylaminoethyl chlorine
cyclopropylmethyl chlorine
2-oxopropyl chlorine
2,2, 2-trifluoroethyl chiorine
imidazol-2,4-dion-5-yl chiorine
4 6-dimethylpyrimidin-2-yl chlorine
4-methylpyrimidin-2-yl chlorine
4 6-diaminopyrimidin-2-y! chlorine
4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl chlorine
1-(3-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(4-chloropyridin-2-yl)-1H-imidazol-2-yl chlorine
1-(3-methoxypyridin-2-yi)-1H-imidazol-2-y! chlorine

1-(4-methoxypyridin-2-yl)-1H-imidazol-2-yl chlorine



2- acetyl am noet hyl ' chl orine cycl opropyl net hyl

chl orine 2-oxopropyl : chl orine
2,2,2-trifluoroethyl chl orine i mdazol -2, 4-di on-5-yl
chl ori ne WO®8@8288t hy! pyri ni di n- 2-yl chl or i ne PCT/EP97/07133

4- met hyl pyr| m di n- 2-yl 38 chlorine 4,6-diam nopyrimdin-2-yl

chl orine 4-hydroxy-5-ethoxycarbonyl pyrimdin-2-yl chlorine
1- ( 3- chl orc?aymeoﬁaﬁs & RA PmPRINRPHAS SrRIZ Y40 29 @Rd Bl Nepxides and also the salts
- (4- chl or oy thedN-oidesy| ) - 1H-i mi dazol -2-yl chl orine
1- (3-net hoxypyridin-2-yl)-1Him dazol -2-yl chlorine
1- (4- met hoxypyridin-2-yl)-1 Himdazol-2-yl chlorine 37 Table 29
Conpounds ofhet epgppedan Acgording W dhee inxertiog, cay ke grepdred: aBalogouslypusingythene and

with the f CHr&dé&!eQGeschSédhﬁrlntéfﬁalahél%tenﬂppncanons w095134554 and WO95/15324

R2 2-hydroxyet 2- car boxyet
net hyl y2 a gﬁ/ Wlstamng compounds described there or obtamablenamam?us]y In pamcu?z-/lr

2- di met hyl ane mmnohgds according to the invention can be preyianed as2leskiribedinl redteraretally |
met hyl 2- aggtyd %ﬂo@ﬁ?ﬁt E%mples or using analogous process s@%ﬂ%{d By GeQbP P! mEt Nyl

met hyl 2- oxog Qfglﬁ
2,2, 2- trif 1A78PeRplf gptainable starting compounds. net hyl i m dazol - 2, 4- di on- 5-yI
met hyI 4, 6-di net hyl pyri m di n-2-yl met hyl '

4-met hyl py r'l'h@f&il'oﬂlgg ey%]moples illus rate ﬂre mventnon G;n Hr% erl]?ﬂetaﬂ/l w@h _sLtri&OnBytr I\llng;I din-2-yl

met hyl 4-hydr ox car
-(3- chI or oﬁ"ﬂﬂ%hmzmw 9mm+m1nrfwdalz@p(s)zhy¢r hohféﬁ)-lﬂﬁc for decomposmon DBU for

1- (4- chl or opydisGbRyclols s bludddci7dmdazol - 2-yl  met hyl
1- (3- net hoxypyridi n-2-yl)-1H i m dazol -2-yl net hyl



1- (4- met hoxypyridin-2-yl)-1Him dazol -2-yl nethyl 2-hydroxyethyl

chl orine 2-carboxyet hyl chl orine 2-am noet hyl
chl orine_g2- hyl am noet hyl chl ori ne

2-di et hy@r&@%yl chl orine 2-acet yYGHERYAIM

chl orine cycl opropyl net hyl 39 chl ori ne 2-oxopropyl
chl orine 25?52 trifluoroethyl chl orine

i mi dazol - 2 =¥BPER- 5- yl chl ori ne

4, 6- dlnethylpyrlnldin-Z-yI - chlorine 4-nethyl pyrimdin-2-yl

chlori ne 4s%nm%%%BQRH§i m di n- 2-yl chlorine
4- hydr oxy- 5-ethoxycarbonyl pyri m din-2-yl chl orine

1-(3-chloropyridin-2-yl)-1 Himdazol-2-yl chlorine

1- (4-chl or epyr i gi(hMErcuptyprapytduifanyhlanadthyloyridin-2edlinmthanel 1

- (3- et hoxypyri di n- 2-yl ) 1H i m dazol -2-yl chlorine

1-(4- rrethoxyprldlnz | )-1Hi m dazol -2-yl chlorine 38 and the salts of
t he conpouddsolugen pheotqsawme%a@nete ®Y gnd Mohidp 1.3\ efvaerds Ypteh il 1the sal ts

of the N Opidiefeditil48DEROUNHS) aﬁd“earadmﬁ@gehmm@hmvaﬂtneemqaraoixe Ar epar ed

anal ogously usin [,ocC es . .des ed i n LM ELD i naI Pat.
Appl i cati o%g' nggg}g‘g Sh%gg? ?gﬁ 'FO' ﬂgm%’ °l” %ﬁét grgtl r%o ﬁ%%unds
descri bed tHef water isdhenoaddad H@pulﬁabb@tsugdnyeramw Wity vigarensaptirting Weringdhpounds

accordi ng tegudd6r db@l‘ltefﬁ 1198 fRiRirels a%ﬁd?n@ﬁﬁéhr@é afl86 € 89€G0r 18 WhRAIEH detail
in the follow n exa | es or using anal tﬂous rocess steps and by reaction

of anal ogo§e9'se 1B FABPEtuEs- ARET sSBaraNg AE e 2aUeqiPhass. 5 Ar9RgicERasF es
i 11 ustrat e tiested anemtenem 5 1) apd eablexd vdthtwadtér @ix hQUThe ergénic phidsads then M p.

stands for gl cddyi\in BRY b @2 1t f dnjorld 129 hQ £éo%); tdfe6 and O

decorrp05|t|on B&% ? HQ mngag,a %5” g ré or 2 c? 3 en :gn
the residue is recrystalhzed from |sopropanol 159 g (6 %) of the mle compound are
isolated. The crude product is employed without further purification for the synthesis of

the compound of Example 1.

A2 8-[3-(2-Chloromethyl-3-methylpyridin-4-ylsulfanyl)-propyisulfanyl]-3-nitroimidazo-
[1,2-b}pyridazine

A solution of 3.6 ml (49.8 mmol) of thiony! chloride in 30 ml of dichioromethane is added
dropwise at room temperature to a solution of 15.0 g (38.3 mmol) of {3-methyi-4-[3-(3-
nitroimidazo[1,2-b)pyridazin-8-yl-sulfanyl)propyisulfanyl]pyridin-2-yl}methanol in 400 mi of
anhydrous dichloromethane and the mixture is then stirred for a further 18 h. 1t is then
cooled to 0°C and aqueous sadium carbonate solution {100 m) is cautiously added
dropwise. The dichloromethane is distilled off. The suspension is then treated with 400 mi
of water and stirred at 0°C for 30 min. The precipitate is filtered off, washed with water,
dried at 40°C in vacuo and then suspended in 300 mi of acetone. After filtration and
drying, 15.3 g (97%) of the title compound are isolated as a beige powder. M.p.: 155-
166°C. '

B1. 3-(2,3-Dimethyl-1-oxypyridin-4-yloxy)propan-1-ol

A solution of 1,3-propanediol (193 mi, 2.66 mol) in 50 mi of anhydrous
dimethylformamide is added dropwise at 0°C during the course of 2 h to a suspension of
sodium hydride (24 g of 80% strength suspension, 0.8 mol) in 110 ml of
dimethylformamide. The suspension is then stirred at room temperature for 18 h and
subsequently heated to 50°C. 4-Chloro-2,3-dimethylpyridine-1-oxide (84 g, 0.53 mol) is
added in portions during the course of 15 minutes. The mixture is then heated to 120°C



Exanpl es Starting conpounds Al.

[ 4(3- Mercapt opr opyl sul fanyl ) - 3-net hyl pyridi n-2-yl]-nethanol A solution of
pot assi um carbonate (691 g, 5 nmol) in 1.5 1 of water is treated with 1, 3-
pr opancWi9§i28199(432.8 g, 4 nol) under a nitrogen atnosphacx/ersdomsat ed t o
80[err]C. A solution of (4-chloro-3-gthyl pyridin-2-yl)nmethanol
hydrochloride (194.1 g, 1 nol) in 400 m of water is then added dropw se at
t hi s t enpeitiostining fod a furtbergh bulftestcoeling i) SONG: imethanbldS¢omh deaddedabieut 2 h. The
m xture isanaded tnleﬁrmérleu offt drldr Wskhad witR rhéindhel erthb GiltFd .slgodaemdeat&yen cool ed

t t t. i dh
phaso- 15 RBRIOR oh EoRLAE £ s SIS AP EB IE205. 11) - The
organic p'ﬁaasf@llqwmgtmmnem thaceluedt igiuséd ack: WMWbMeMé/metaamqu'ammom) The

hydrochl o cieyp [ MSfordd & hqgt: d i sgre tallized
fromi sop?do{é%gol P Wp (a%%&(g/géﬂ\gé?ﬁ%nﬁe Ll t‘ﬁd; corrggt??? a%@dl SOl a%%'s The crude

product i%® ﬁp%’t?”%“f‘?fbﬁt = ubEHRf plihs 1 rRPIONCK o the 03Pnt @ s of the
conmpound adetatetdepirdl/dmmeéria = 50:20:1) are concentrated and dissolved a further two times

o-[3-(2- Gﬂ gbqfﬁ‘?&f*l&h%n;% el BN {arﬁiloﬁoné?rX%Eglafﬁ?ﬂyZ%z B £R%) Soplg,;ea{}m - §| ni t r o
chl ori de $ampgendyarecisolaipd s @ﬁbtmsq'@ YRl ete- ﬂr’@pmp%@nag Aresyed isenper at ur e

to a sol Urh@syedtor it fGht@r fed&iods WD adaftiohad pidicish: 4- 13- ( 3-

ni troi m dazo[ 1, 2- b] pyri dazi n-6-yl -sul fanyl ) propyl sul fanyl ] pyridin-2-yl)meth
anol in 400 m of anhydrous dichloronethane and the m xture is then stirred
for a furBhier 3@-Hydroxyméthyl3teethyipydtied-iaxy)pfopan-1-0@ and aqueous sodi um
carbonate solution (100 m ) [ s caut i ously added dropw se. The

di chl oronet hane i s disti . The susgﬁ?y on is then treated with 400

m of wat¥9 Qg =g F’é%i3 3[’“?9[3’&? P]“@W%’P""!’G ppantiQl apd 4¢84 Bl @B &als il tered
of f, washafchcelid imhydriderare deated! taa 80°€0foe 15rH. T hie rexoess Lazetitnghhivtiride is tisspended i n

300 M ofdfied 8 erne Yebile I Jgkérm%@m ail\%até}ganfl@o ngf 8&%%,&& eghe tithe

conmpound are 1sol at ted a err
3 ( 2,3-Di '?Vé@ﬁ@lpﬂqaw?rpg/mﬂ%t% %/Pcfsewfb Poﬁaﬁsalum in, thes| tresteshatoroom

8 (r]I Ogagﬁhﬁérﬁthre(alﬁ?l o3 tu&];sﬁﬁgmﬂo)mlldﬂ isefropdnobih eaaheydéé QS céticBmial f or mﬁtm;c de
|s adde ropw . se, a err ur i suspensi on o
Sod m hySPRIS = 3GiRet Spcis) e ety 8ShendieRE o whnt ifh RombRRE "1 ¢
di met hyl ffmdrﬁimi 2 o Phitheshydppehigtidenislated ﬁewsSwaw are ugpendasoim $08nmpleefat ure for
iSCth and iSWﬁWQFHa{eM MQQB%ftp@ta@Q&rﬁ k&rbénate and stirred at 80"0 for 1.5 h. The .

or o- in portions

during t he,t 8‘8'819% & @%reﬁgn?rﬂﬁﬂﬁéaée 'S'Fﬁ'éceﬂﬁ%i‘fq.ﬁ%éjq"?st ﬁ@ﬁgﬁgﬁ’f) %%e tq‘fZO[ err]C
40 wit h stompeyndgare dsolaled @s tahpale lbefyehsolighf Max: @ot°Cnihe oruge[medutCis net hanol
( 500 m ) érﬁpl@gﬁlf‘o@theﬁhﬁ:er reactions without additional purification.

B3, [4-(3-Chlorapropoxy)-3-methylpyridin-2-yljmethanol
a) 2-Chloromethyl-4-(3-chloropropoxy)-3-methyl-pyridine

A solution of 2.3 ml (31.7 mmol) of thiony! chleride in 5 ml of dichloromethane is added
dropwise at 0°C to a solution of 2.5 g (12.6 mmol) of 3-(2-hydroxymethyi-3-methylpyridin-
4-yloxy)propan-1-ol in 20 ml of dichloromethane and the mixture is subsequently stirred at
room temperature for a further 16 h. Water (20 mi) is then added, and the mixture is
adjusted to pH 8 using sodium bicarbonate solution and extracted with 3 x 20 ml of
dichloromethane. The organic extracts are washed with water, dried over magnesium
sulfate and concentrated. The residual oil (2.8 g) is employed in stage b) without further
purification.

g 0T



salts are then filtered off and washed with nethanol. The filtrate is
concentrated by distillation in a high vacuumand the residue is purified

by chror’r%8%ﬁg§%y?)n silica gel. The follow ng gradi ent of é’g&?ﬁeﬂ%@?ﬁs is

used here: acet at e/ mret hanol / anmmonia = 19: 1: 0. 6,
acet at e/ met hanol /ammonia = 18:3:0.681 and 3) ethyl

acet at e/ net hanol nia = ,.15:5:0.4 _Th f.I ions of Rerr] = 0.25
(et hyl acetBt e/ r%é@%&pf?ﬁﬁ%ﬁfﬁetg"l@ﬂ:ﬁ'ﬁﬁ:ﬂﬁetg lea’alé(;t(g)tﬁcentrat ed and di ssol ved a
further two tinmes in 250 m of toluene in each case and concentrated again.

76.2 g (72%hneQht tlohSstddela) €.6 800 RichoB i€ hdatéd 1B1106FCARr & nvth20hRi dBQlasial | d. M p.

T T e 0 b Pl el bl U SR 625 LRt OV

3- ( 2- Hydr oxandethé ydsidde rie takgh [pprin cithyl deejdte(§0 prilopwhsddiunt hydrogencdrbéhétenol ) of
3-(2, 3-di - i i P e . (1 ) of
aceti o anny iy, GO Y G sl ¥ S IQNE 7 Bing 28 rydBlibne dound ™™
anhydri de iextragiechwih 3 ¢30| rabjofosthy! aqetate. The @ganic extiagiicie washed with witerof wat er
ﬁndTﬁOO rﬂl &kd%@&qﬁ%éﬁrﬁdulfﬂﬁjﬁm&wﬂrﬁtedﬁﬁ resigudn e {28l gf mle&(}?@ga InC for _16h
: e solution isg t tre at roomtenperature a total o times wt
150 m of iéﬁﬁ%@%mﬁ“ﬁfa‘é{@%&%?am and concentrated again in a water-jet
vacuum The precipitate is then filtered off, washed with isopropanol and

dried. 32 gyof t[Kt?s-BMS%BGMﬂf-é-ﬂﬁtr@@%&i@%ﬁ]é‘ihé@i s way are suspended in 500
m of isopropanol, treated wth 38 g of potassium carbonate and stirred at

80[err]C for 1.5 h. The hot solution is filtered and the filtrate is
concent r at eal stlatiod rof .2 s(10.26nrboly o thE 0§ frofm stdge L) it RS mt ofmetando! ds weadtasol at ed as

a pal e bei ggspi %gzoohé;/}nmop ﬁgé?@%&gﬁ tEa]r&)na &mCJ_tin&aP{oQHl{%B%ér&m%WQJ pyed for

the further_reac _ itironal puritication. B3.. .

[ 4- (3- Chl or BiSroxy thes Mo pffpdith fitrate j3 Sanseriiateg) The residue is purified by

(ZégﬁgororTF;rkhydmaﬂog_('a'irhyle\ siliged puey): ethynaietayd/mptisiothmmonia solottt0.9n1.8fg 2. 3
. 7 o i.de 0 [

dropw se at (S%Eéf%egﬂ*tggmgmsugp 3& '(S:)Ar’\él%(fag;. %"q%"e?ﬁhg‘%m“ﬁamg? r?sta(ﬁze%%ﬂ%d

3- ( 2- hydr oxsjandinafpr 3-refetivelyl lopa ttionen Thia -preduigl lsperapleyed 1digrtly for Age firthes

di chl or onet adgn &EXEmpi8 8 sy Withblt'AAditisnabpiisedident |y stirred at roomtenperature
for a further 16 h. Water (20 ml) is then added, and the m xture is

adjusted to pH 8 using sodi um bi carbonate solution and extracted with 3 x
20 M of di&hl orbNigpeditysulfBhdimidagelhi2dlpyridaziret s are washed with water, dried
over nmagnesi um sul fate and concentrated. The residual oil (2.8 g) is

enpl oyed in stage_b) w thout further purification. 41 b
4- (3- Chl or op? @ngy?) %‘@Pl?né’f BAnie-P-aitRimMazpll 2iRyridazing 164 gl'l‘%‘)'%inl‘m‘f')r 8 st age
a) (2.8 g, ttighe@yimmatihanethivl hahtt€d d ¢1200@Mmei) rdf Qotassiu@ darhonate iB#01501 mbbf gl aci al

2gﬁ1(::ie$lt ?gi gcg%qe Jredhedteli 46 o8-d TP 5 PHaePH 338h YURARERIE Bter EbSing i tddHE ' s then
temperature, the mixture is fitered and the filtrate is concentrated. The residue is

dissolved in a litlle ethyl acetate and treated with 100 mi of diisopropyl ether. After 18 h,
the crystalline precipitate is filtered off and dried. 12.69 g (72%) of the title compound are
isolated. M.p.: 168-170°C.

B5.  3-Nitroimidazo[1,2-b]pyridazine-6-thiol

A solution of 1.0 g (2.28 mmol) of 3-nitro-6-tritylsulfanylimidazo[1,2-b)pyridazine in 10 mi
of anhydrous dichloromethane is treated with 0.73 ml (4.56 mmol) of triethylsilane and 1.0
mi (13 mmo!) of trifluoroacetic acid under an argon atmosphere and stirred at room
temperature for 3 h. 10 mil of 2N sodium hydroxidé solution is then added and the mixture
is extracted with 3 x 20 ml of ethy] acetate. The aqueous phase is then adjusted to pH 2
using hydrochloric acid and subsequently extracted with 3 x 20 mi of ethyl acetate. The
organic extracts are washed with 20 ml of water, dried over magnesium sulfate and



and the residue is taken up in ethyl acetate (30 m) and sodi um
hydrogencar bonate solution (30 mM). The solution is then adjusted to.pH 7
usi ng 2M hydrochloric acid and extracted with 3 x 30 ml of ethyl acetate.
The or gaNY%ﬁ‘%’?&zP%lcts are washed with water, dried over nmagRETIERATETBS at e
and concentrated. The re5| dual oil (2.8 g) is enployed in stage c) w thout
further purification.

[ 4- ( 3- Chl orfab?%e}%;f)ﬁsmfé{um Hyt3lired by adqitioneaf Rdinig disthys eher -3 9dTE®. 7 ¢

(10. 4 mmol )of @fe tiib €orBpdund IsGsI BB gale yellow bolid] Mpf 1758t7i@I0l is treated with
1.5 g (20.8 nmol ) of potassium carbonate and stirred at roomtenperature
for 4 h. The salts are then filtered off and the filtrate is concentrated.
The resi duect-s pwmloméd(wlmmmgmmqwm-gﬁmmz agefate( el uent : et hyl
acetate/rrethanol/ammnia = 19:1:0.4). 1.3 g (57% of the title conpound are
i sol ated as Iorles ch rystallizes after standing for
a relatively” 18 o 1(93[ |"Wé?) |(§VY§? &ﬁ@'ﬂ@'@%f‘%@‘é’d’)@Fr&‘lf?th)f"ﬁfhy'laﬁ‘é‘ef urt her
reacti on ( Hbydnophiaidéshd &i0tdh(3d mreadeftpotassibm maetatk iacaiaated. at BAQ°C for 27 h in

3-Ni tr0- 6- tgpl s ﬁﬂklglaé?}\éilé ﬂdj%fngbl]acagr ey Edlfﬂé%héﬁ% %ll&i & £n%QP€ quﬁpé ) Of

6- chl oro-3-nitroim dazo]| azi ne,
tri phenyl - f@teRdRdn FOJN! ‘Hrﬁi“yiﬁcef‘atﬁ’w@ﬂm MF'? "B’F‘"'ﬁdf a%?tﬁﬂﬁ%eﬁ Bo¥fige i n 150
m of di oxa;nmurartﬁcakmaatedomﬁbn%deﬂreﬁte&wim H&Ctﬂl’mladif aﬂ’fygﬁcfhta'ié meigne. After
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3-Nitroim g'éezﬂfmfg?sBf]"b?/?qnﬁ’gg'i‘*‘éf]%a?'ﬁ'ie(ﬁz A solution of 1.0 g (2.28 mml) of
3-nitro-6-tritylsul fanylimdazo[1, 2-b]pyridazine in 10 m of anhydrous

di chl or OWEtdkane {3 %hfoFoeﬁg(fghIWoéthylﬁwe?@lﬂm&]ﬁynéﬁ-zmle&laml triethylsilane and

1.0 M (13 nmmol) of tritluoroacetic acid under "an argon at nosphere and
stirred at roomterrperature for 3 h. 10 m of 2N sodi um hydroxi de sol ution
i s then addei$ gmoefd-¢hineo-#i(R{ctiomethgi)-arethyaatirell pyridink2-ydmathyl Geethte Gihd @6ty acet at e.
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diethyl etly gr 0.34 g (7699 of the title compound is isolated as a pale
yel | ow sol i ‘Mp. 175-177[err]C. C1.

3-Chl oro-4-[(2-chl oroet hyl ) nmet hyl am no] pyri di n-2-yl methyl acetate 3.0 g

(10. 3 mmol )x30f  (2-Chioroethyl)- [3-chtoro-2 pynm|dm-z-yl-sulfanylmethyl)? ndm-4~yl]methyl-
(3-chloro-2 chlorom;ty é’T} yl)-(2- chIoroethy’Smat hyl am ne
hydr ochl ori de atg"s é 'ﬁ mml ) of potassium acetate are heated at
100[err]C for 27 hin
A solution of 5.05 g (19.9 mmol) of (3-chioro-2-chloromethylpyridin-4-yl)-(2-
chloroethyl)methylamine and 2.23 g (19.9 mmol) of 2-mercaptopyrimidine in 100 ml of
isopropanol is heated under reflux for 1.5 h. It is then cooled to room temperature and
concentrated, and the residue is taken up in a little ethyl acetate/methanol (1:1). Ethereal
hydrogen chloride solution is then added and the mixture is cooled to 0°C. The precipitate
is filtered off, washed with ether and dried. 4.24 g (58%) of the title compound are isolated
as a pale beige solid. M.p.: 177-180°C. For the further reactions, the base is liberated
from the hydrochloride by extraction with 2N sodium hydroxide solution.

C4. [2-(1H-benzimidazol-2-ylsulfanylmethyl)-3-chloro-pyridin-4-yl}-(2-chloroethyl-
methylamine dihydrochloride

Starting from 1.80 g (7.1 mmol) of (3-chloro-2-chloromethylpyridin-4-yl)-(2-
chloroethyl)methylamine and 1.06 g (7.1 mmol) of 2-mercaptobenzimidazole in 40 ml of



50 m of glacial acetic acid. The glacial acetic acid is then distilled off
and the residue is taken up in 60 m of ethyl acetate/water (1l:1). The

m xture is adjusted to pH 8 using sodi um bi carbonate sol ution and extracted
with 3 xW28H82¥ et hyl acetate. The organic extracts are RESHEN/QidhH
water, dried over magnesi um sulfate ar® concentrated. The residue is

pUI’IfI ed by chromat ography on silica gel ée uent: toluene/eth acetate =
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3-chl or o- 4- (f“J(; - chl oroet hyl ) - net hyl am no] - pyri di n-2-yl met hyl acetate and 250
ng of potassium carbonate in 20 m of nethanol are stirred at room
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concentr at ed. Tfﬁzfremdue is triturated with diethyl ether. 1.43 g (92% of
the title conpo e isolated as a beige solid. Mp. 91- 96C C3.
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hydr oxi de swihudightonome@¥ane. The combined organic extracts are washed with water, dried over
[2-(1H benthsangaarﬁlsuu?auyératﬂvfaa&mhmtmw TRe ?&td@é & &ma v wﬂw L;Jmﬁo%auchl oroeth

yl - nmet hyl am nhe dlﬁ% rochl ori de tartlng from . g (7 mmol ) of
( 3- chl or o- PUERtEPLREYAFTIRASE desrrinedip step B ch or oet hyI)rret hyl am ne and 1.06
g (7.1 mol) of 2- rrercapt obenzi m dazole in 40 m of 43 i sopropanol ,

after crysta@lli ar Hina23 % etiNi- title
conmpound ar obt Qp“{) ‘%E%?g'&g%ﬁne% Cr‘i“gﬁ%&“g'“%%?@} . }s' a beige
solid. Mp. 202[%'?%"}"0 (dec ). Di. 2-{[2-(1 _
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added boiled under reflux for 2 h. After cooling to 4°C the precipitate is filtered, washed with 2-
propano! and dried in vacuo. The residue is dissolved in water, adjusted to pH 8 with
aqueous sodium bicarbonate solution and extracted with ethyl acetate. The combined

. organic extracts are washed with water, dried over magnesium sulfate and evaporated in
vacuo. The residue is crystallized from ethyl acetate to give the title compound as an off-
white solid, 7.9 g (58%). M.p. 132-5 °C.

D2. 3-{[2-(1H-benzimidazol-2-ylsulfanylmethyl)-3-chloro-pyridin-4-yl}-methyl-amino}-
propanol

a) 3-[(3-chloro-2-chloromethyl-pyridin-4-yi)-methyl-amino]-propanol

Thiony! chloride (3.5 ml, 47.6 mmol), dissolved in dichloromethane (25 ml), is added
dropwise at 4°C to a solution of 3-[(3~chioro-2-hydroxymethyl-pyridin-4-yl)-methyl-amino]-
propanol (5.0 g, 21.6 mmol) in dichloromethane (75 ml). The solution is stirred for 1 h at
this temperature, triturated with ice water and neutralized with saturated sodium

bicarbonate solution. After separation of the organic layer the agueous phase is extracted



dropwi se at 4[err]Cto a solution of

(2-[(3-chl oro-2- hydroxynet hyl - pyri din-4-yl)-nmethyl- am no]-ethanol (10.0 g,
46.1 mmol ) in dichloromethane (150 m ). The solution is stirred for 1 h at
this tenQa¥2828 triturated with ice water and neutral i ZzeBCWMEPHT/@7A3r at ed
sodi um bi carbonate solution. After sepg ation of the organic |ayer the
aqueous phase is extracted with dichl oromethane. The conbi ned organic
extracts arwitwdighierametharie. Wee eambirgediceghnig\extragisgneorashed with watere diadcover apor at ed
in vacuo. ThgodeSSindfats wmg&md iV 40 Uihe F6tie |19 BAblof¥d ithb& Bkisifhafl OF the
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2- propanol (258°kA"P! i s boiled under reflux for 2 h. After cooling to 4C the
precipitate is filtered, washed with 2- propanol and dried in vacuo. The
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3- [ ( 3- chl orwhifé-sbit] s @¢yaab)IM.p. px7-86lta)- 4- yl ) - et hyl - ami no] - propanol (5.0 g,
21.6 mmol) in dichloronmethane (75 m). The solution is stirred for 1 h at
this tenperature, triturated with ice water and neutralized with saturated
sodi um bi caPbona?-K3-Sbloter3-ayudroxamnetdyl-pyadims-sd-methybdminelethdnejani ¢ | ayer t he
aqueous phase is extracted 44 wi th di chl oronmet hane. The conbi ned organic

extracts are was i th ter, dried over magnesi um sul fate and evaporat ed
in vacuo. T‘ﬁe reg'ﬁg’”\gérP’?"\éﬁ’Hﬁ%'gﬁ'W%frﬁgﬂﬁ'aa’wggﬁﬁwgI purification for the
synthesis described in step b). b)

3-{[ 2- (1H bgApitirk Gﬁﬁi&h[o%‘-bﬂiéiHszﬁ)Wétﬁ%Bﬂ%.b o931 @MARSIPaRYLhethflading] | - met hyl -am
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3- [ ( 3- chl or BM3eLAT -4 rbMde mmalds strtd ford At 40rE: Allarcarling ) P &RFENP s ol at ed

in step a) théviscays oihisdmploged withpuiadditionral paritiaatioh ¢or (1. s¥ntesisldbsEribedtnl ) i n

2- propanol &;‘ﬁg m) is boiled under reflux for 2 h. After cooling to
4[ERR]C the precipitate is filtered, washed with 2- propanol and dried in
vacuo. The residue is dissolved in water, adjusted to pH 8 with

~b) 2-[(3-Chloro-2-hydroxymethyl-pyridin-4-yl)-methyl-amino]-ethanol

N-Chlorosuccinimide (25 g, 187 mmol) is added in § portions to a solution of 2-[(2-
hydroxymethyl-pyridin-4-yl)-methyl-amino}-ethanol (30 g of the crude product isolated in
step a), 140 mmol) in acetic acid (170 ml) over a period of 3 h. Stirring is continued for 1
h and the solvent is evaporated in vacuo. The residue is treated with 6N sodium
hydroxide solution and extracted with ethyl acetate. The combined organic extracts are
washed with water, dried over magnesium sulfate and evaporated in vacuo. The residue
is chromatographed (silica, toluene/dioxane 2:1) to give the title compound as a brown
solid. M.p. 49-53 °C.

D4, 3-{(3-Chloro-2-hydroxymethyl-pyridin-4-yl)-methyl-amino}-propanol

As described in example D3., the title compound is prepared in two steps starting from (4-
chloro-pyridin-2-yl)-methanol (15.3 g, 106 mmol) and 3-methylamino-propanol (10.0g, 112



aqueous sodi um bi carbonate solution and extracted with ethyl acetate. The
conmbi ned organic extracts are washed with water, dried over nmagnhesi um

sul fate and evaporated in vacuo. The residue is crystallized from ethyl
acetate WO he title conpound as an off- white solid, PETERITOHGY) .

M p.. 127-30 [ERR] C. D3. 45

2-[ (3-Chl oro- 2- hydr oxynet hyl - pyridi n-4-yl)-neth noj - et.hano

2- ( 2- Hydr o%goRean SubsRAUER ic '°ﬂ"%£‘P') offhe ﬁSPPeaFﬂdH%S]"y‘Et"ﬁ%? %‘Wﬂ??’d?%%f

(4- chl or o- pvBinfhd): Lieldt §.4greBbAloufed®oll g, 139 mol ) and 2- net hyl am no-
ethanol- (11.7 m, 146 mml) is stirred for 1 h at 140C. After cooling to
roomtenperature the viscous oil is enployed w thout additional
purificati dindl piodydtes synt hesis described in step b). b)

2-[ (3-Chl oro- 2- hydr oxymnet hyl - pyri di n-4-yl ) - nmet hyl - am no] - et hanol

N- Chl or osucgci ni ) e sol ution
of 2-[(2- hydr o%ﬂ@f’ﬁ(ﬁ"@&?ﬁj‘m’ﬂ‘%bﬁ blﬁ’ﬁ@% géﬁ&ﬁg‘f'%‘gﬂsiléﬁgﬁ?‘y'ﬁ“gﬂé" of the
crude product i suyigettthnpin step a), 140 rrm)l) in acetic acid (170 m) over a
period of 3 h. Stirring is continued for 1 h and the solvent is evaporated

in vacuo. The residue is treated with 6N sodi um hydr oxi gcg sql bjtl on_and
extract ed i%h9edfhspdiugy Bydiide (8§%cstrepgihi SHERPNEIPRY affe cSUSRAnASE % 330 ™86 hed wi t h
wat er, dri aerahy@rbfuranoundied amitded atnospirede. e~aplommt efd73 g (0.atuwaal) dh@-(Besi due is

chr ot ogr qg%@%%pwj@%gg -%%%Q%ﬁd.@% IfifetRanbl intQralidfSiuiah Radol ) R th@impound as

a brown solli
3-[ (3- Chl oragded mwww%wa‘gfpuw'mna@hr%ﬂwey‘m@?‘mﬂuﬂa%hﬁd?"fﬁ? 8pARolNeas
descri bed Ié&s&&ﬁeﬁ)isahaﬁstmeaherdotﬁ ieﬁxpe@fﬁwwﬁd futhep RBIAIACSblUtIN o818t PS
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of the crudeded ddpwise wrmmtmﬂ-cohrlsaptﬁ;ﬁlb@nmfm roftu(eli) stigred @n@omqtemperatweel d: 6.4g
(269, col qyf L @5Heid n. TreNAktuR R4 §oo|7ed to 0°C and cautlously treated with water

{3- Met hyl - 3-nitrol mdazo| azin y ro Isulfanyl]
pyri di n- (§{“} Wét‘?’fﬁhﬂ?“ﬁ‘@ ﬁ"’ﬂ‘gofrh%&d B S VG 'ﬁéhe(‘B%%M%‘{ PQ J&Hi %{%benm on)
are sus pendesiduens dihi@edwithof futtbérrsab yd oOwvatemandinodied toa0°Gi Theobgrige precipitshere. A
sol ution Of 7 l?esaﬁ éf %r& HanE wg{t]ar nAd' r.(r%ﬂ ina hlgh acuum at 40°C The crude product is

msrcaptoprog din-2-yl]nethanol in tetrahydrofuran
(350 m) id ?MEﬁS%‘(fGe’d 'lfl‘é?ib‘\ﬁ"@e(‘ 9 WDQI%F'SE@"tthCPYﬁthcﬁPOW &3n9% B%ber at ur e
during the saasungsm (m‘ g)ZAﬁbrrmiaeorsawame@n messotuhen.ssoncemmhm 76@ oiirand

t enper at ur qrea 2 “ﬁth o%,h,ﬁ, Sk d’lz P&(@%M&E@&r é"t Hﬁtag s@e.%f?‘onr@ ledord

6- chl or o- 3-'ni r0|m zine | uran &1 m) is
t hen added tdOSwiits stiing. Thg Rf?fép"étmﬁ figergd off agd N\earﬂﬂ'e@ ievarre @l ARG E9S¢t i rred
at room t enfRer buifRation, the product is suspended in hot methanol (1.2 ) and treated again with

diisopropy! ether (500 ml) after cooling to room temperature. After filtration and drying in
vacuo, 82 g (80%) of the title coinpound of m.p. 127-129°C are isolated.

2, 6-{3-[2-(1H-benzimidazol-2-ylsulfanylmethyl)-3-methylpyridin-4-yisulfanyl}propyl-
sulfanyl}-3-nitroimidazo{1,2-b]pyridazine hydrochloride

A suspension of 6-[3-(2-chloromelhyl-3-methylpyridin-4-ylsulfanyl)propylsuifényl]-s-
nitroimidazo[1,2-b)pyrid-azine (0.39 g, 0.95 mmol) and 2-mercapto-1H-benzimidazole
(160 mg, 1.05 mmol) in isopropanol (50 ml) is heated under reflux for 7 h. After cooling to
room temperature, the precipitate is filtered off, washed with isopropanol and dried at
40°C in vacuo. The title compound (0.46 g, 86%) is isolated as a beige solid. M.p. 200-
207°C (dec.).



for a further 18 h. The mxture is then cooled to O[ ERR]C and cautiously
treated with water (500 m) with vigorous stirring. The organic solvent is
then distilled off. The aqueous residue is diluted with a further 500 m of
wat er anWQ¥a82¥® to O[ERR]C. The beige precipitate is filtrCBHEPHIGTII3NaShed
with water and dried in a high vacuumgat 40[ ERR] C. The crude product is
then dissolved in hot toluene (1.21) and clarified with activated carbon
(25 g) and3ki es&ilyFrvetpvl-S-(gyridinAryigifapyimethl-pyseinzfey!ienyliprgryrsliznythe

sol ution is conamblirmiake, -Bpyrdzind hyairsthlofi®at ed wi th diisopropyl ether (1.2
1). For conplete precipitation, the suspension is cooled to QERRC with
stirring. The precipitate is filtered off and then dried in vacuo at

40[ ERR] C. P&B o (1r menoh) i r&-t3i(2-ahlpromethyimetngidyrigin-4-ysuianyhoregehlianyllot

met hanol  ( Fitrg-imitiaZpich- B]bﬁﬁhﬁﬁle a&ﬁb ﬁs‘fﬁ'ﬁﬁb ﬂmbgw&mféap%mne(.ﬁ% milgr af ter
cooling to roomtengerat% traélo og In vacuo, 82 g
(800 "ot ¢ HBPTRPRTD AR BRAEH ARCTSFIR 1 SR8 S SR pLinp B compgunc
6-{3-[2-( 1hhdaewz||1wddszisxilatéb yl sul fanyl net hyl ) - 3- et hyl pyrl di n-4-yl sul fanyl ] p
ropyl - sulfanyl)-3-nitroim dazo[ 1, 2- b] pyri dazi ne hydr ochl ori de A suspension
of 6-[3-(2-chloronet hyl g_rdln4 Isulfan é Isulfanyl] 3-
nitroi m dao[ 1, 9‘1%]3%“‘3@'25(%"%3/'@ yisoifagylmgthy -y HH'“Y' propylsulfa- :
2- mer capt o- 1H- baygs-Aitrcla@ioaze[1(ZL6Pyridgzinel . 05 rmDI) in isopropanol (50 ml) is
heat ed under reflux for 7 h. After cooling to roomtenperature, the
precipitate is filtered off, washed with isopropanol and dried at 40C in
vacuo. TheAt i suseensighpfind$- [(5{52 gijorgmeRglod-meWylpyisined-delfgayDaropesufenylldd-i d. M p.

20?3 [227[“/2?1&}3@:({3@6{@ 2-)b]p(§n%azﬂ\@ 23 g, 3.0 mm?l 2-mercapt rimidine |(3$33|r]pan 1 or opyl su
I - - - -
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of 6-[ 3- (2+efiok for d:56t After Dolirgt thel spsrensipmissstisred all rhem yenperawy ifed fhahrajl 1-3-

nitro-im d%ﬂ[aﬂd t%ePLtWé'fé’r%zd l‘i‘em@%ﬂacﬁbntgtﬁ u&l&?ed%fﬁ%h%d thh éfﬁ&ra?.a%epy“ di ne

in 30 nml of Isopropanol arg react as_describ (87%
of the titPEELYMPT Y vaonThe °‘1’?‘3""1‘*78?'}d i ‘P%’of‘&?%ﬂﬂ'ed 2!‘ waler (50 mi) and
6-{ 3- [ 3- Mestujm 2arbmate svlutiom (D- i) SAftefr dinialione by drying i vatue ad40’Cstheftiiay | | pr opyl
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6- [ 3- (2- chl oronet pyri opylsulfanyl] 3-
nitroi mdazo[ 1, 2- b]pyrlda2| ne (1. 23 g, 3.0 mmol ), 2-nercaptopyrimdine (330

ng, 2.9 miel) apgs- BEMawnzl(ema&ei-i Q&ﬁ-mzmﬁdﬁolrmp&u)fariymdtmpyrmnmﬂl (100 )
i s heated under SUS nsionis stirred

at room t enper af‘ﬂ'r%re'y'llf%?pygg fa?@ﬁ?m"% ?ﬁg%h e%azg‘tem ‘fer rI"Cfor 0.5 h. The

precipitate is filtered off, washed with isopropanol and dried at 40[err]C
in vacuo. Bl gq(i $2 hithdl) d¥es- [SQi-bﬁlorbﬁleih r::snmsmw ﬁmﬁﬁaywva b@bynémnyijtal and

sodi um car hgnat. I r fi i n vacuo at
40[err] C, {u rg-nr{ngﬁogl ﬂ‘] b]pyn%aéme arm 8 35 g ( gmmol otr éa ﬂuazo -2-y H%e znm azole-

2-thiol in 25 ml of isopropanol and 20 ml of dimethylformamide are reacted as described

in Example 2. 0.60 g (62%) of the title compound of m.p. 232-234°C is isolated.

6. 6-{3-[3-Methyl-2-(5-methylsulfanyl-1H-benzimidazol-2-ylsuifanylmethyl)pyridin-4-
ylsulfanyl)-propyisulfanyl}3-nitroimidazo{1,2-b]pyridazine hydrochloride

0.79 g (1.93 mmol) of 6-[3-(2-chloromethyl-3-methylpyridin-4-ylsulfanyl)propyisulfanyl}-3-
nitro-imidazo[1,2-bjpyridazine and 041 g (1.1 mmol) of &-methylsulfanyl-1H-
benzoimidazole-2-thiol in 35 mi of isopropanol are reacted as described in Example 2.
0.97 g (97%) of the title compound of m.p. 193-195°C is isolated.



compound is isolated as a pale beige solid. Yield 1.40 g (93%, mp.
143-147[err] C. 5. 6- (3-[3- Met hyl -2-(5-thiazol -2-yl -

H benzi nmi dazol - 2-yl sul f anyl met hyl ) pyri di n-4-yl -
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the title conmpound of mp. 232-234C is isolated. 6.
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9. 6-(3-{2-[2-(2-Methoxyethoxy)ethylsulfanylmethyl]-3-methylpyridin-4-yisulfanyl}-
propylsulfanyl)-3-nitroimidazo[1,2-b}pyridazine fumarate

Starting from 1-(2-bromoethoxy)-2-methoxyethane (0.8 mi, 5.8 mmol), potassium
thioacetate (0.68 g, 5.9 mmol) sodium methoxide (1.12 ml of 30% strength solution),
ethanol (12 ml), 6-[3-(2-chloromethyi-3-methylpyridin-4-ylsulfanyl)propylsulfanyl-3-nitro-
imidazo[1,2-b}pyridazine (1.2 g, 2.9 mmol), isopropanol (25 ml), fumaric acid (150 mg)
and acetone (20 mi), the title compound is isolated as the fumarate by the procedure
indicated in Example 8. M.p.: 128-128°C.



of water, dried over magnesium sul fate and concentrated. The residue is
purified by chromat ography on silica gel (eluent: toluene/dioxane = 2:1). .
The fractions of Rerr] = 0.17 are coll ected and concentrated. The residue
i s taken W 9/28282% et one (10 nm) and treated with a hot sol utricaveEPf/0188 ng of
fumaric acid in 20 nl of acetone. Afteggcooling to OC, the title conpound
Is isolated as a beige crystallizate. Yield: 0.47 g (33%9, mp.:
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met hyl pyri di n-4-yl sul fanyl ) propyl sul fanyl]-3-nitroimdazo[ 1, 2-b] pyri dazi ne
in 10 m of d| rret n%/lformarri de. The suspension is stirred at room
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m xture is cool safahg)pdiimagi-rhéthyisiiaciy-aN-pysmidki-3long the solid in vacuo at
40C; it is additionally suspended in hot diisopropyl ether. After cooling
to roomtenperature, the solid is again filtered and dried. 1.02 g (98% of
the title conpisaesoar of i 831 & el - Tasmmohalot Brés- @eshispimehyl-famethylpydiin- $4OC 11.
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nmol ) of S eat ed_under refl ux
f or Qﬁ%ﬁery v{@pe 5 %‘ﬁd i3 % H'éﬁa“gdﬁ'&ﬂ“s’ E drﬁ' hejrmefhanal ARefiteqngr r ed at
room t errperafﬂtj @ringf again30.8frign(94%hef the dite porhprued issisdlated es achatd beigevantitied wi t h
wat er, dri eglpl pss4bglh vacuum and suspended in hot nethanol. After
filteri ng and drying again, 0.83 g (94% of the title conpound is isolated
as a pale beige solid. Mp.: 244- 246[err]C

. 12. {3-Methyl-4-[3-(3-nitroimidazo[1,2-b]pyridazin-6-ylsulfanyl)propylsulfanyl}pyridin-

2-yimethyl}-1-thio-R-D-glycopyranoside

A suspension of 0.42 g (2.3 mmol) of 1-thio-B-D-glucopyranose sodium salt and 1.0 g (2.5
mmol) of 6-[3-(2-chloromethyl-3-methylpyridin-4-ylsulfanyl) propylsulfanyl}-3-nitroimidazo-
[1,2-bjpyridazine in 20 ml of isopropanol is refluxed under a nitrogen atmosphere for 5 h.
The suspension is subsequently stirred at 0°C for a further 1 h and then filtered. The solid
is taken up in water (10 mi) and extracted 3 times with 50 ml of a mixture of
dichloromethane and methanol (10:1) in each case. The combined organic extracts are
dried over magnesium sulfate and concentrated to a volume of 20 ml. The suspension is
then stired at -15°C for 30 min. The precipitate is filtered off, washed with
dichloromethane and dried in a high vacuum. 0.3 g (23%) of the title compound is isolated
as a pale beige solid. M.p. 110-115°C. |



12.

{3-Methyl -4-[3-(3-nitroi mdazo[1, 2-b] pyridazin-6-yl sul fanyl)propyl sul fanyl]
pyridin- 2-ylmethyl)-1 -thio-B-D glycopyranosi de A suspension of 0.42 g
(2.3 mMmoVP IBR82P2¢t hj 0- [ err] - D gl ucopyranose sodi um salt andPGI/BPYATE35 mmp| )
of 49
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nitrogen atnosphere for 5 h. The suspension is subsequently sti rred at 0C
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13. 6- ([j?’d(l QFPI:(SIHJW l4- i, likewise at room temperature and the mixture 1s stirred for a
-oxypyridin

-3-nitroi madazo ne So m hydri de
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filtered off, washed with water and dried in vacuo. The filtrate is

extracted W|th ethyl acetate (3 x 200 ml). The organic extracts are washed
wi t h wat er 141503-Methyl-46[3i(2-ditroirddazafl rdsyridazitstHyF oy prepoxyipydio@ntimetbydd. The
residue is di ss%letéeéj i n hot nethanol (175 m) together with the dried
precipitate, the solutionis clarified with a little active carbon,
filtered and cooled to o[err]C. The precipitate is filtered off and dri ed.
3. 26 g (60%)7 @f(7.6 memdlj bf &[BQrBdmeitiylal-exypwidined-gokypmomxyleiritrdimidga(s2] i d.

Mp.: 213- ° ft:
%fpgﬁ%éﬁllﬁ Ig?clt %Iﬂ rrrtlxl éaz m!) of aretuc anlaydnde are heated to 90 C for 5 h, After
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compound are isolated as a pale beige solid. M.p.: 148-151°C.

185. {3-Methyl-4-[3-(3-nitroimidazo[1,2-b]pyridazin-6-ylsulfanyl)propoxy]pyridin-2-yi}-

methanol

570 mg (2.9 mmol) of 3-nitroimidazo{1,2-b]pyridazine-6-thiol, 500 mg (2.3 mmol) of [4-(3- '
chloropropoxy)-3-methylpyridin-2-yljmethanol and 0.4 ml (2.9 mmol) of triethylamine in
10 ml of dimethylformamide are heated to 100°C for 1 h under a nitrogen atmosphere.
After cooling to room temperature, water (100 ml) is added and the mixture is extracted
with 3 x 50 ml of ethyl acetate. The residual oil is crystallized from methanol. 600 mg
(69%) of the title compound are isolated as a pale beige solid. M.p. 135-136°C.



active. carbon, concentrated to a volume of 30 ml and cooled to room
tenperature. Diisopropyl ether (50 m) is then added and the m xture is
stirred at O&eraCfor 1 h. The precipitate is filtered off, washed with
di i sopr oY@ 9%t%8} and dried. 2.29 g (76% of the title conBERARIHIHI3

| sol ated as a pal e beige solid. Ile . §048- 151 C 15.
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m of anhydrpatesbetiiersedald. dssvgmede under an argon at nosphere, and the
solution is treated with 0.25 m (1.53 mml) of DBU and then stirred at
50[err]C for 5 h. It is then cooled to roomtenperature and diluted with

ethyl acetdfe. ThéHBUgimiazahZyisdfanimetayletoniare-pyagitstdimatin-i-@mitr acetate
and di et hyl et hamidasg, 2bjp@iiazia-e3fsularlyljéifgaminet he titl e conpound is isol ated
as a pale beige solid. Mp. 189-191[err]C. 17. [2-(1
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16. After Qéeé@t@tﬂeltm@umum er@bfimeégpsembe.sémﬁ Mg #2-1854c66% of the title
conpound i s obtained as a pale beige solid 4-185[err]C. 18.

[ 3- Chl or 0- 2- (pyri m di n-2-yl sul fanyl rrethyl)pyrl d| n-4-yl]lmethyl-[2-(3-nitroim
i dazo- [ 1, 28b] py3-Chiami-apgringibinea-yiadryiy)radting)byriain-4¢)ntetBa 263 (nitrob@daneo| )  of
(2-chl oroet hyl) -2 . 2-yl sul fanyl met hyl ) pyri di n- 4-

yl 1 et hyl ani ne, T 5%9{5,&%?.%}%@?)?“‘%‘#“‘"%

3-nitroi mdazo[1, 2-b] pyridazine-6-thiol and 0.15 m (1.02 nmol) of DBU are

react ed i noldd gri1.0¥ mehiolywir {y-bhioosmyT)-Bhidyo-1-(perikimeagsufenyiiaathylphetih-4-n  Exanpl e
16. After ¢hyvsh@biingd P8 a0l beLREAMdaz) B8 pyridhzmd-enibCmddo. Bimit he

(1.02 mmol) of DBU are reacted in 10 ml of dimethylformamide by the procedure

described in Example 16. After crystallization from diisopropyl ether, 0.31 g (62%) of the

title compound is obtained as a pale beige solid. M.p. 174-175°C.

19. 6-{3-[3-Methyl-2-(1-phenyl-1H-tetrazol-5-ylsulfanylmethyl)pyridin-4-ylsulfanyl}-
propylsulfanyl}-3-nitroimidazo[1,2-b]pyridazine hydrochloride

0.61 g (1.5 mmol) of 6-[3-(2-chloromethyl-3-methylpyridin-4-ylsulfanyl)propylsulfanyl}-3-
nitro-imidazo[1,2-b)pyridazine and 0.275 g (1.5 mmol) of 1-phenyl-1H-tetrazole-5-thiol in
30 m! of isopropano! are heated. under reflux for 2 h under a nitrogen atmosphere. The
mixture is then cooled to 0°C, stirred for a further 0.5 h and then filtered. The precipitate
is washed with isopropanol and dried in vacuo. 0.;84 g (95%) of the titie compound is
isolated as a pale beige solid. M.p. 204-207°C.



title conpound is obtained as a pale beige solid. Mp. 174-175C. 19.
6-{3-[3-Methyl -2-(1 -phenyl -

Htetrazol | sul fanyl net hyI )pyridin-4-ylsul fanyl] -
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reflux for TBe kesudnelcsrtalanmptm 2epemi efthobageleeitde, clmifediwith agtiwe icarborh diltered,

concent rat %s'nce eJ 54 gb’lﬁmb%ftsakrﬁlnari&pcdoﬂsdag mb ‘?lfne \e@kasﬁate @sdrméoeéffto pH 9

usi ng 2N sodi um hydroxi de sol ution_and
di chl or ometMished wi t?ée‘BP‘Ej‘éFni"lf’ dried, %64 8 (5?@ V\/atgﬁé'gie WTW%fse‘F”atB? Pé& over

magnesi um spulefbaige saiddMeosrredecat ed. The residue is taken up in 200 m of

hot acetonitrile, clarified with active carbon, filtered, concentrated to a
volume of 50 ml and cooled to JQerr]C._The preci PI tate is filtered off,
washed wi t B1ace®d?itd-Mpthid-2dihd3-methulgyndin-2uh- @H('"?‘Q%" -gisvifpsyimethylpyadifipound i s

i sol ated as a palygultsiygpropabildny)d-itroidagtn RG)dyfi@Zine hyddchloride

6- ( 3- {3- Met hyl -2-[1-(3- met hyl pyri di n-2-yl)-1Him dazol - 2-yl sul fanyl net hyl | p
yridin- 4-ylsul fanyl}-propyl sul fanyl)-3-nitroi mdazo[1, 2-b] pyri dazi ne

hydr ochl or i2d8 @(513mmo]) Bf g-[mq:ryorgﬁethyl -3-methyl-pyridin-4-ylsulfanyl)propylsulfanyl}-3-

6-[3-(2- Chlnﬁ.rom&ézh zb?pyafeszl%l ahy 1, @llm-(ézthgf CIY hme&mtbﬁulntzaﬂyh-} 3-

t d
T (gmmg‘t hf/1 m'ﬂ ed? Pf'swmpa&é‘afee'%z‘e?’m"ﬁ”? :{?5(9 Pndgg a pIrBIEN s hanol

ar e heat ed atmasghere. é1hb mod!ireﬁs tBerhcogled &y 0°8, stirted dyy@rfurtiten®.§ hleod ¢henTiteredri xt ure i s
then cool eqpt 9regpﬁa’t£ ]s‘?akelﬁ%bﬁﬁ ?ﬁrﬁ of hcﬁ1 Ja{éﬂé‘ﬁﬁe@wﬁm Ebtﬁé'éarwﬁ bk hatr ed. The

precipitate 1S t water, clarified w'th active
carbon, fi Iaf"étc%'lj‘eﬂfﬁ‘e"aﬁd‘%ﬁ%érﬂﬁ r'%’t' 'F 6”&?9%‘?5%“‘“1??@“1"@%‘1' ffijtgrqdsand
cryst aI | i z@ded iaatuoSOPHs @ PIBRK) lof thé ititlé eongbuadnaredsolatedi dsra patechedge sblidlM.g (45% of
the title qgapgyipd are isolated as a pale beige solid. Mp. 180-182[err]C
22.
6-{3-[3-Met hyl - 2- (1- pyridi n-2-y| -1H i m dazol - 2-yl sul f anyl net hyl ) pyri di n-4-y
| - sul f anylekpr opyb{smbthpyt jpyddimne ik tH-midkascd-dsutfahlipsthypaadinsyR. 3 g (5.6
mrol ) of SO N :
6- [ 3- ( 2- chl or onSt Y PP TR RIFZN 2 BPYERSTS pr opy! sul fanyl ] - 3-

2.3 g (5.6 mmol) of 6-[3-(2-chloromethyl-3-methylpyridin-4-ylsulfanyl)propylsulfanyl}-3-

nitroimidazo[1,2-b]pyridazine and 1.0 g (5.6 mmol) of 1-pyridin-2-yl-1H-imidazole-2-thiol

in 100 mi of isopropanol are heated under reflux for 2 h under a nitrogen atmosphere. The

mixture is then cooled to room temperature, treated with 1 t of water and extracted with 4

x 200 m! of ethyl acetate. The organic extracls are washed with water, dried over

magnesium sulfate and concentrated. The residue is purified by chromatography on silica

gel (eluent: ethyl acetate/methanol/ammonia = 19:1:0.6). The fractions of Ry = 0.35 are

concentrated and crystallized from methanol. 0.45 g of the title compound is isolated as a

pale beige solid. M.p. 146-149°C.



nitroi mdazo[ 1, 2-b] pyridazine and 1.0 g (5.6 mmol) of

1-pyridin-2-yl-1Him dazole-2-thiol in 100 mM of isopropanol are heated
under reflux for 2 h under a nitrogen atnosphere. The m xture is then

cool ed t V93Ut nperature, treated with 1 1 of water and RCTEPOTBH3MNI th 4
x 200 m of ethyl acet ate The organi &2extracts are washed with water,

dried over .pmagnesjum sul fate and concentr at e% The residue is purlfled by
chr omat ogr &phy 8A% 'MF‘E%E‘VQ‘@WV'(%WG@M'PV”"& Y Pued- PRSI AP moni a =

19: 1: 0. 6) . The imidado[icnsjpwidaihecr r | 0.35 are concentrated and crystallized
frommethanol. 0.45 g of the titIe corrpound is isolated as a pal e beige
solid. Mp. 146-149[err]C

6- [ 3- ( 2- MethRRRYiRR Ch D MWP'Wr@&?ﬁnmfﬁ 30 rsypuath selvtiop) issaddedit/R] - 3-nitro
- i m dazo[ Suspehsidny rof de-J3-(2echidronstivt- emuwipysmmﬁumwaﬂap}laaf@rwfz- f-m of a

30% | d
2005 ekl b e A5 o SRR 5 M e S - 1 o
i m dazo[ 1. 2rdf hyand deglingie ream 2anperatge MO)VehtnS eeapheated|in Yaggo. g resiiue er

heating unger cﬁn%Ha%raBﬁ’éd 1QS|ﬂaaHQOﬁQ£HIdr5lGnEO 5®0mah@”p€%§s?~$lﬁ¥e§ t figm SOl vent
IS evaporated i @hed S|I|ca

t ol uene/ di 8 ﬁ'@py’etger}%ﬁ'y' %ﬁ‘?ﬁ’te @r%}‘éet'gf’ I"ﬁ% éﬂ"p"l“\[}%ﬁsf %fl” SIS Qe BBt hyl

acetate to%)iNg. 107¢10°€l e conmpound as off-white crystals, 0.34 g (28 %.
M p. 107-110 [err] C. 24.

6-{3-[2-(4 D net hyl - pyrim di n- 2-yl sul f anyl met hyl ) - 3-nmet hyl - pyri di n-4-yl su
| fanyl ] - ?‘gpyl §lﬁ‘f%‘ﬁﬁ?l‘@lmgthY\'TPcVF'8Idfﬂ'%lﬂi‘ﬂf[aiy"zetBY'b?[meé‘é{'zﬁyﬁ@"'A Yisyéallrsi on of

4, 6- di net hyI py piopylsliifaeA)2-hitndimldatd)1,2B)pyridazine nmol ) and 6-[ 3- (2-chl oro-

met hyl - 3- net hyl - pyri di n- 4-yl sul fanyl ) propyl sul fanyl]-3-nitroimdazo[1, 2-b]
pyridazine (1.03 g, 2.5 mmol) In 2-propanol (50 nl) is heated under reflux
for 4 h unBefuseensipt Pbéérﬁ"a?thﬂwm#@e-Z Ahipke (0. %oﬂ)laﬁglmql)h@dnﬁ 4&-@rchlofos t r eat ed

with ice walegil-4 aaemynray).d.naqlsusér@r;tpﬁogaynah#a )ﬁxamtramﬂa%[ﬂz T%;mab_'mé Qélbsim

hyd d t] d extract
o o shoaBup PR T APzt 358 L1 by Ak 3ct hoRCEIMAE! £ at o and
evapor at edai"wsmwdﬂeﬂmhngemedueluresm@Bgted with ice ochtelr (1O ralk edjusted ka P& t 0 gi ve
the title ¢OUMPUOA stenglh SELiEH My ESsds Sibtfdn, Shd9Sadctéd Rit?ethyMdBtatel 4Re 7 [err] C.

6 {3 [ 3- MePRHYAInes. PR AR asheT MWD dPdium. prronpte SaYHMe CHSA $¥S5PA9APFHE™- i sul f an
yl]- propy#édiatefand\evapoBated innvacum. Tae cdsikiug ishdrpstaliized fromeacitositispergivecthe of

4-net hyl - thiédEhﬁlb&]ﬁa% tcbioeleséxafdo Qiﬁﬂﬁﬂﬁ ?&p%s-sp ¢2.8 mml) and 6-[3-(2-

chl or onet hyl - 3- et hyl - pyridi n-4-yl'su ropylsulfanyl] 3-nitroi mdazo[
1, 2-b] pyridazine (1.03 g, 2.5 nmmol) in 2-propanol (50 m) is heated under

ref | ux for2d h BH[@BFManynb«&ag&m-mﬁm:pﬁ-@safanﬁﬁbmyl)-ﬁﬁpinid}gsugﬁﬁW- mxture is
Lo 0 e et e bbb 010 1 0% st enat sodium
A suspension of 4-methyl-pyrimidine-2-thiol hydrochloride (0.46 g, 2.8 mmol) and 6-[3-(2-
chloromethyl-3-methyl-pyridin-4-ylsulfanyl)-propytsulfanyl}-3-nitroimidazo[1,2-b]pyridazine
(1.03 g, 2.5 mmol) in 2-propanol (50 ml) is heated under reflux for 4 h under a nitrogen
atmosphere. After cooling, the mixture is treated with ice water (100 ml), adjusted to pH
10 with 40% strength sodium hydroxide solution, and extracted with ethyl acetate. The
cambined extracts are washed with sodium carbonate solution, dried over magnesium
sulfate and evaporated in vacuo. The residue is chromatographed (silica, toluene/dioxane
2:1) and crystallized from acetonitrile to give the title compound as a colourless solid,
0.49 g (39 %). M.p. 136-8 °C.



conbi ned extracts are washed with sodi um carbonate sol ution, dried over
magnesi um sul fate and evaporated in vacuo. The residue is chromatographed

(silica, ene/ di oxane 2:1) and crystallized from acet oniy ive

t he t|t|8v%?§z7[§6??nd as a colourless soI | d, 0.49 g (39 %. Mﬁ‘iﬂ’llf%}n‘g‘s?err]c
53 26.

2-{3-Methyl - 4-[ azq \Z | propyl sul fan
yll- pyri dff- 2- %{%@\eﬂy#@ﬂpg '%3286 %F!ﬁ{ewé y@"% ghﬁ“@“%‘r‘%’chl oride A
suspensi on of 4pﬁ+dd1-awmetbwlrﬁylfanrl}ﬂvmmtdme-t4kﬁ- ammhmor@lone% mml) and

6-[ 3-(2-

chl oromet hyl - 3- met hyl r| di n- 4 o] | fanyl oi m dazo|
1, 2- b] pyr i GaBteension O’Eé E‘"‘ﬂm f‘"'\er?alﬁ%l)r(ggé 2?% § L%a?’ Ilat(%d under
reflux for cﬁon’rorrietmdm-maththmﬁ@e-nylsufamws-pheyls,ulfaNlltibmtr@mﬁlaztﬂg?-{bdpylldazmet he

precipitat vVacuo.
The crude e 6d‘1’1‘cdté Pn%o ri tﬁﬂé (éﬁ’ &IE |§gﬂta$g§1er?gﬁ@ﬁﬂfﬂor am%rﬁl;:j;';t%nt ered and

dri ed agai ﬁlm%P'Wl%lMet epolinote 4t ﬁe t'tei Rrecipitatenp BRased. yashed "B‘Pf‘m gk id, 1.25

([312( (92;/% %@dge’iilnﬁ'v%&{b frRé &l%l&‘e prdduct is triturated wnth hot acetonitrile (15 ml), ﬂterer«;i 2 (3
enzi m sul f an - et hyl - [ 2- ( 3-

nitro- im 3387 afa'lg]"by?ﬁuaé"z? Hélk’nﬁh%%y%’p ¢ n z&%mrg”e 't%yg'rdg?: F%r H@é’ >'X

sol uti on oM.p.215-224 °C.

2-{[2- (1H benzi m dazol- 2-yl sul f anyl net hyl ) 3-chl oropyridin-4-yl]-nmethyl -
am no}-ethanol (7.5 ma ).ls treated
with sodi uff hyd&‘? -(E- TZ'W"’@Z%%SE%?"@{’}U&H °é?F§f'%W?ygﬁr(‘f§r§y? [{%’ &% or 1 h at
room t enper at ur emda'imam-ﬂpyrhbzin—e—y&xy)rdtmammdtatt@[ﬂloﬂﬂe b] pyri dazine (4.3 g,
21.5 mmol) in tetrahydrofurane (50 m) is added dropvvl se over a period of
20 mn and stirring is continued for another treated

with water A( 7soiutipp ) °fan%l{[%gﬁ't?f@t""@ﬂ’aé%tzé\ﬁ%‘ff@’é’l‘"S}Et(}é[‘)f%“'&‘t’?ﬁ)’lr'd'ﬁ“‘éﬁ]df‘ﬂﬁy"rh e
conbi ned ofgiib)-ethexd (mgszm mmwshednamyufbmvmm (75chnl) sctreatedrwitiespdiasi um

sul fate ang%g Rgr at o 4 3L al %nqtﬁ%u%en;mg £&sst aﬁ-fdrs, ﬁ?(:@%ﬁ&gﬁéﬁnﬁdﬁ&' l'ica,

t ol uene/ di ['Tzed from et acetate. The
crude pr od@eshlors3-gitrgdroidazsts. 3-Pipysgptivany- 329 23 Sarasibin ‘f"Z‘BEd'PrMa“SrﬁP TPéated with

charcoal . Afb&ay drB;van;er &let @'peAdtfl oCAPMiNNghd Qirdia[ i6 cbiticueddfos ahothatzd. Bl uti on of

hyd hi

c)c/)olr ggetn oCZT 'F’ré‘?"r'f &egﬁ‘ﬂﬁ'b}”gt@f §E{,‘ )e"("ljds ’?rg% de?%d’g ﬂ,\%&%@.}q vﬁ" QEEtg%X{r—%g SmlolS and
dried in vaombined otganie exmsts are| veasheshyytbi wetes sdrigd foypn magnesium é\ﬂfa&eof“i 3.6 g
(31 %. M Qva;?o}aledzﬁ va'e’tﬁy The kedtdud is chromatographed (snllca toluene/dnoxanelammoma '

H b d | - - d 3-nitro-
i dazol 1. 20 PNATGRSAIER G 15655 8 TS PROUPIR At TSR Sl 2l o ™ o
3-{[2- (1 lpmmandn (23 oll)- &ndytreatéd amylctmwl ;\ﬂer- ftﬂmt@ncﬁﬁyr@@hw tp $°C, rfet hyl -

am noj} - pr Oggﬂ{a%d@olugng?olq}y?m%@r dﬁ'ﬂ@k&dxétﬁﬁ%th%xﬁ@}nﬁ lspgddlad and the mixture

6- chl oro-3 ro-1m l‘fs'y dazine ‘g{ E d2 and, sodi um
hydride ( @5 @pled tahi.ckhe drRgiPiate fed; washed @"?‘P‘P ol apdisAdn YR % par ed
and purifi gileancie@ombodn ab bﬂhulilli/@é)&dw’oﬂd @ieve(31 e Mex e e.

28. [2-(1H-benzimidazol-2-ylsulfanyimethy!)-3-chioropyridin-4-yl}-methyl-[3-(3-nitro-
imidazo[1,2-b]pyridazin-6-yloxy)-propyllamine hydrochloride

Starting from  3-{[2-(1H-benzimidazol-2-ylsulfanylmethyl)-3-chloropyridin-4-yi]-methyl-
amino)-propan-1-of ( 3.0 g, 8.2 mmol) (see example D2.), 6-chloro-3-nitro-imidazof1,2-
b]pyridazine (1.72 g, 8.7 mmol) and sodium hydride ( 0.62 g 80% strength suspension)
the title compound is prepared and purified according to the procedure given for example
27. Yield: 1.95g, (42%). M.p. 202-03 °C.



27. Yield: 1.95g, (42%. Mp. 202-03 [err]C 54 Commercial Uility The
excellent activity of compounds of the formula I and their salts against
Hel i cobacter bacteria permts their use in human nedicine as active
compound¥ 282 treat nent of di seases which are based onPFEREP¥HTEE er
bacteria. The invention therefore furtder relates to a nethod for the

treatnent of mammals, in particular huEarbs; who are suffering from di seases
whi ch are based on Hel i cobact er ! met hod conpri ses

adm nistering to the si ck i ndi vi dual a t-herapeutically active and

phar Macol oghe aldeNent QLifh ALY HP&HQtof efQ@:‘Rnan aﬁ&qﬁﬁr%\aﬂgg nv?'ﬁel%batcté? formul a

and/or therr 5 ar maco ogl C y tolera ent1on
addl t i onal P3cteria| Refraits thejr usedn AymMan mrdisingrastastiver eAmpaunss fordhey tregimpnt of

phar macol ogisgazks Whitidre badei@n $Rlitobaétérbadefiai N t he treat nent of di seases

whi ch are based on Helicobacter bacteria. The invention |ikew se conprises
the use of conmpounds of the fornmula | and their pharmacol ogically tol erable
sal ts in tThee pvertigoithaseforsf furiatirelateeie @ methed fartiee tregbinentad niapemadlsidn cont r ol

of those dpSRAMRHuUMALS; hurﬁrﬁe Q@ﬁﬂﬂ\g%n‘f‘@tsbﬂgWcﬁrarp%ﬂe@rdnaHel-Eb@adepvent I on
furthernore rel a es t? ge(ﬁ) caments for @ontro | cobact er

bacteria, BIftEH- argre "'Etﬁﬁ't?o[?n g Sk 'Pﬂ\ﬂd‘@éﬁe’P%(Fpal“B%I al
and/ or t heactivphed Mm@lmallyltyletablearrwluht@f smk tos mofef cotnpeunktie bfl thoofoamidl@ar st rai ns

agai nst whj glydr BRirph Hd?&b?caﬂﬁto‘ié??oléébﬁ@“' a | have proven effective, the

strain Hel | cobacter pylori be mentioned in particular. The nedicanents
are prepared by net hods known per se and famliar to the person skilled in

]Ehe alrt g A$hdm1dieﬁ%1ieﬁﬂdltldnbb8/ pé1atesTee Othe gtshidouildsa ot ithe f&aﬂlaourwlla mé.(rj t he "
or mul a n clive c re either employed as suc
or prefera@fagmg&? n@'%'e ab'(gr?a% {°F1"se '"@ér%feap"ﬁ?{étp AR aén%s#g'?l es, e.g.

i n the forHelispbactgspagteria. coat ed tabl ets, capsul es, enul sions, suspensions,
gels or solutions, the active conpound cont ent preferably bei ng between 0.1
and 95% The s fam | asis . of his
expert knolieRYENHN Rovire Semarseh de 350 o tempabes 3 LY I bdte £ e
phar maceut phaanadoingicalytoiemhic. sae in tte psguctiontos medishménts whiclgaregaplayed t abl et

auxi | ari efpr 4B QoMtdN6rthc6 iséSse WARA dRFbaEbroliSidobabter 8 xsa%teHQSSI ble to use, for
exanpl e, antioxidants, dispersants, emulsifiers, antifoams, flavor

corrigents, preservatives, stabilizers, colorants or perneation pronoters
and conpl eYlierigvemgmmuahe(rmo@.relatps kaoreledi¢arments)for the control of Helicobacter bacteria,

which contain one or more compounds of the general formula | and/or their
pharmacologically tolerable salts.

Of the Helicobacter strains against which the compounds of the formula | have proven
effective, the strain Helicobacter pylori may be mentioned in particular.

The medicaments are prepared by methods known per se and familiar to the person
skilled in the art. As medicament, the pharmacologically active compounds of the formula
| and their salts (= active compounds) are either employed as such, or preferably in
combination with suitable pharmaceutical auxiliaries, e.g. in the form of tablets, coated
tablets, capsules, emulsions, suspensions, gels or solutions, the active compound content
preferably being between 0.1 and 95%.

The person skilled in the art is familiar on the basis of his expert knowledge with the
auxiliaries which are suitable for the desired pharmaceutical formulations. Beside
solvents, gel-forming agents, tablet auxiliaries and other active compound vehicles, it is
possible to use, for example, antioxidants, dispersants, emulsifiers, antifoams, flavor
corrigents, preservatives, stabilizers, colorants or permeation promoters and complexing
agents (e.g. cyclodextrins).



55 The active conmpounds can be adm ni stered, for exanple, parenterally
(e.g. intravenously) or in particular orally. In general, in human medicine
t he actlgﬁ) 8?@ nds are admnistered in a daily dose from.a ngrom mat el y
0.2to 5 % rably 1 to 30, ng/kg of body weight, if apS W’Z\’P'é‘:’?n t he
formof several, preferably 2 to 6, if8ividual doses to achieve the desired
result. The corrpounds according to the invention can al so be adm ni stered
in fixed or free conbination together with a substance neutralizing gastric
aci d and/ ofhg ndftivg t eapoyedst rja Aei admidistesad, o fer agronie. wirarentgraliy b {&-&ince

sui t abl e f pradenbushyBvif phitiedaoraignt rol  of Hel 1cobacter pylori. Substances
neutralizing gastric acid which may be nentioned are, for exanple, sodium
hydr ogencar bonat e or ot her antacids (such as al um num hydr oxi de, magnesi um
al um nat e rgererghlind harhan) me$ubsumse corhpduinds arg agiministéred inca dayedaeset | on

whi ch may %@me )ge” fe?mlt@so 'ﬂ?gnta &%w ﬁeuéﬂ ﬁap&b;?rﬁte! il ne,

rani tidi ne err|/K ase 1'nh . l'ansoprazo onepr azol e
or in part & fareayof seuer E’éP'é)’Z t%l?rd"dé‘f'%‘{?' g‘??'eﬁﬂ ﬁ"B'&V"p'@F Fﬁ'féﬁ’ Egsult.
anticholinergics (e.g. pirenzepine, telenzepine). Substances suitable for

the convent)opahoGRi E&kgﬂélt‘f}‘qké ﬁ}Q:Qy%BeJa PYdcOkd aélm#n%ﬁref&‘at}{ r?‘é‘a ’E'F'?:tehoneo' are,

in partl cular, antim ve SU stances suc

penicilli neambinatien H%S?’c‘,‘?fnw‘“é? y‘t’?ﬁ%ﬂﬁ?é?%’ahm%ﬂ?%’m%ﬁ'ﬁlé‘?%f "Pﬂ'tt'ﬁ"leQﬁS'&Eone

tini dazol eacididetrefidi ARd/6F Mithf BT SubSthihced @GiGablg T8 @i dori@htnandomispofCi | 1 i n,
or else alﬁ co%asc{m Q salts such as, for exanple, bisnmuth citrate. 56

Bi ol ogi cal F'iS 5 :ons The corrpounds of the formula | were investigated
with respect to their activity agai nst Helicobacter pylori follow ng the
net hodol 09¥u51?a§555' rté@galeﬁﬂéggﬁy Wil whitRiRlaySe lﬁéntloﬁe%nérb %Fé&h{p@ sbfighRt s and
Chermtheraﬁ}/ rogggusm Col nblaaar oid) and with a growh
peri od of 6°§§%°ar BpARle apfpofier ANtasidso sd‘&'i' Uk giyraip W‘fmf Bi dNINBRYB vy

resul t ed haominkterort uhegalnnatpplmﬁStamaeymmmt gatrict doid sécadtion] whithbmay bef t he

compounds AGESed ol i GaRAIY HOUINCIER, | dnblafhp ARG 1P aideh T espect

to their in vivo activit e nouse,
conmpounds BPiPEgR(er% ﬂ%ﬁqpaam'wepr?m@tim gatiearPantoRiaFaiR) 2nt alserae-Flge | ogy

descri bed pefipheralldntidholiRees gapitnfspinef@lendupiieyl. J. Gastroenterol . 1991, 26,
909-915). The substances were adm nistered orally at 3 x 50 ng/ kg over the

course of 4 days. The elimnation rates
Substances suitable for the conventional control of Helicobacter pylori which may be

mentioned are, in particular, antimicrobially active substances such as, for example,
penicillin G, gentamycin, erythromycin, clarithromycin, nitrofurazone, tinidazole,
nitrofurantoin, furazoli-done, metronidazole and amoxycillin, or else also bismuth salts
such as, for example, bismuth citrate.



listed in Table A below resulted here for the conpounds investigated: Table
A Conpound M C50, ny/l % Elimnation 1

0. 05 100 4 0.1 100 9
0.1 WO 98/28299 100 13 0.5 PCT/EP97/07133 100 15
0. 05 100 17 56 0.1 100
18 0.1 . . f’l.OO 25 0.°05

100 27 0.1  EBiologicallnvestiaalions 159 57 patent Clains [err]
in which R1L i s hydrogen, 1-4C-al kyl, 1-4C-al kyl substituted by R11

L-4C-al Kyifiatinibthas dr tﬂ&orﬁhlﬁﬁ’%ﬁe@é‘@%&ted i (Rpber SOk a@ivicg sk C syst em

or bicyclic sg em sub Is selected fromthe
group conéieligopagieropylesy fallgwiag tf‘%ur’&ﬁ““l"fﬂgl)ﬂ?éﬂ@ed p‘iyr 3‘2’5‘?‘@" Marbsh 8l e,
i m dazol i '(lﬁ\tmﬁbﬁébHNA@entk A BREhRherapy, 2091, @90-486) asinh iQuaimbiasagahi(@mid) e,

triazole, azol ol th [ fel
hexopyr anagig’%‘ 88"08)9?4 a?‘ns e aP#gg Bﬂé% ggﬂtgéam -Ic!fa ﬁ%%‘gyrl n di ne,
pyrazi ne, ranitP&zmﬂne forrthe isompouade lnvqulgﬁ'sﬂl(ﬂ?é Sfaﬁ%ﬂ n\ﬂ'!ﬁf-‘r ﬁfethewmesmw ne,

‘benzi m dazgles with the @R&ANEAGhEers in tREAEBidibAZ Ol €, t hi azol opyri di ne and

I m dazopyridi ne, where Rl11 IS hydrogen 1-4C-al kyl , 3-7C-cycl oal kyl,
1-4C- al koxy, 1-4C-al koxy-1-4GC-al koxy, 1-4C- al kyl car bonyl , am no,

1- 4C- al ky \ithr lespect aorithelr; irh aivo gatiyityt agdinsti dteticabatter felis rin fthe) gnayset hexy,

Q?IE;/IO)S(ﬁ : ]; Ic&rﬁ{;&.ﬂﬁé’ é{ (t:helT éﬁrl?t%%Xﬁégﬁgwlfollo&n %eatlngt)fb&omgs) des]enﬁQ'b

phenyl tHegedus apy ARkee| (ScaRd: r’d§F5“°E'§}F'"|°((19?91$3 S%O?Tgﬁf)eaheg?'%ﬁﬂ
im dazol ymﬂmmmsttéreamhwbt 3 {1 50Hngky loyér tisaudamise to€id daysbyhmﬁﬁnatned\t(aﬁslz) R113 or

- GO N( Rllﬁgtg}lﬁ‘?l'a@l@% t&lq%v reétﬁte@“%fa etk co?rwénﬁd@“ﬂétngat@d 4C-al koxy, hal ogen,

|no phenyl,

am no, roxyl trifluoronme
Table A
Compound MIC50, mg/l % Elimination
1 0.05 100
4 0.1 100
g ' 0.1 100
13 0.5 100
15 0.05 100
17 0.1 100
18 0.1 100
25 0.05 100
27 0.1 100




where R111 I s hydroxyl, 1-4C-al kyl, 1-4C-al koxy, carboxyl,

1- 4C- al koxycar bonyl, hal ogen, am nosul fonyl or -N(R112)R113, R112

hydr oge -AC-al kyl, fornyl, 1-4C al kyI carbonyl or 1-4C nyl and
R113 rlvoijggé%?gr ogen or 1-4C-al kyl, where R112 W§%7 :g’get her
and including the nitrogen atomto wh ch both are bonded, are a DI perldl no
or norpholino radical, R2 IS hpeROSBImsl- 4C al kyl or halo en,

2-7C-al kyl ene, X is a bondi ng‘ﬁ'é's‘tT"U—( oxygen) or ﬂullj:ﬂw!m IIII Ims
O (oxygen), S (sulfur) or N-1-4C al kyl and 58 Z

(sul fur), nr thecandusd effthd femsulsbnpound and its N-OX|des or the"salts® of*

t he N-oxides. 2. A conmpound as clainmed in claiml1, of the fornula 1*
[err] in which R1, Rd— , Y argh Z have the neanings indicated in claim
1, or the salts of this co and its or the salts of the

N- oxi des. 3. A conpoung{ of YE-ak imed?in claim1, in which
R1 I s hydrogen, 1-4C al 1- 4G al kyl sy uted by R11,

1- 4C-al kyl carbonyl, sulfo (-SJerr]H) or a cycli osystem or bi cyclic system
substituted by R11 and R12, which is selected fronfthe group consisting of
pyrrol e, fihl t hi ophene, pyrazole, imdazole, imdazoline, oxazole,

| soxazol e, 'thiazol e, thiazoline, isothiazole, tri.azole, oxadi azole,

t hi adi azol R t HF Byfireges! E4G-aliyl ddC-aligt substirted bh B bt GlbYeasbonyle frdkne,
pyridine, pyr i:ﬂb&dﬂﬁhawoawj $iffo (-SYW) dazdyIR, systamroir Bitytli€) SystenPIULSRUBE by

napht hal ene, ¢ ol azol in ne
benzot hi azol e, UFH}u FE)%S/%%\ se'ec 9 %’Hg%gm“f’a” ng&ﬂé\homrpgﬁéglﬁmn
hydr ogen, 1- 4C—talbk?y5|ne Cwm@l@.yom@ambyl imigazpling| Rxargle, isoxazole, thiazole,

1- 4G al koxy- 1- 49%?&11K9X}Sothﬂazélg %A%iecacfﬁﬁﬂifdle ﬁﬁEdﬂQole thlad:azole-1 oxide,
1- 4C- al kyl carbo%qam no, hal o tl’lf|UOI’Q | uor onet hoxy, |

hydroxyl , car bd%¥Azoleq _hexopyrang ?ca?%ﬁ?ﬁ Py H‘& aé/y@'f‘?' roxide, _pypdazine,
al kyl sul fonyl pyritnidine, p#raziyé.,tngﬂhmy\hpmmmm tuibaide byuirdzdiihe, gyinaxdre, pyri dyl

substituted benzimidazole, benzoxazole, benzothiazole, thiazolopyridine and

imidazopyridine,

where

R11 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy,
1-4C-alkylcarbonyl, amino, 1-4C-alkylcarbonylamino, halogen, trifluoromethyl,
trifluoromethoxy, hydroxyl, carboxyl, 1-4C-alkoxycarbonyl, 1-4C-alkyithio, 1-4C-
alkytsulfinyl, 1-4C-alkylsulfonyl, sulfo (-SO3H), nitro, guanidino, pheny!, phenyl
substituted by R111, pyridyl, pyridyl substituted by R111, imidazolyidione,
thiazolyl, 1-4C-alkyl substituted by R111, -N(R112)R113 or -CO-N(R112)R113

and
. R12 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, halogen, amino, hydroxyl, phenyl or
trifluoromethyl,
where
R111 is hydroxyl, 1-4C-alkyl, 1-4C-alkoxy, carboxyl, 1-4C-alkoxycarbonyl,
halogen, aminosulfony! or -N(R112)R113,
R112 is hydrogen, 1-4C-alkyl, formyl, 1-4C-alkylcarbonyl or 1-4C-alkoxycarbonyl
and
R113 is hydrogen or 1-4C-alkyl, or where
R112 and R113, together and including the nitrogen atom to which both are

bonded, are a piperidino or morpholino radical,
R2 is hydrogen, 1-4C-alkyl or halogen,
A is 2-7C-alkylene,
is a bonding dash, O (oxygen) or S (sulfur),
Y is O (oxygen), S (sulfur) or N-1-4C-alkyl and

%



by R111, im dazolyl dione, thiazolyl, 1-4C-al kyl substituted by R111,
-N(R112) R113 or -CO-N(R112)R113 and R12 is hydrogen, 1-4C alkyl,

1- 4C- al koxy, hal ogen, am no, hydroxyl or phenyl, where R111

hydr oxy| WOP828293| kyl , 1-4C- al koxy, carboxyl, hal ogen, ami %’UEI’Q?WI%N
-N(R112) R113, R112 i s hydrogen, %4C al kyl, 1-4C-al kyl car bonyl or

1- 4C- al koxycar bg an 3 i s hydrogen or 1-4C al ky I
hydr ogen, 1-4C '5%{%" %P %J%‘ﬂféjﬂ A is 2-7C al kyl ene, l“ llﬂ“ﬁil“ﬂ m IH“I
dash, O (osnoresalts ofthis coropdund pid itsyN-oxidesj of the S(aﬁiyfghm')'-ox'gex S uI

N-1- 4C- al kyl and or the salts of this conpound and its N-dxi des“or"the

salts of the N-oxide qun e formula | as clained in
claim1, if whi ﬁ°’ﬁ1°"“da?§'a'ﬁx?ﬂﬂ'b‘8%!”ﬁ Hﬂt‘%’"k ", 1-4C al kyl substituted by
R11, 1-4C alkylcarbonyl, sulfo (-SCH) or cychl c systemor bicyclic
system substitut ed Ry ted fromthe group
consisting of imdazole, t , d| ne,

pyridi ne- N-oxi de, pyrim dine, t hi aZ(SI opyridi ne, where Rl1
i s hydrogen, 1-4C-al kyl, 7G/cycl oal kyl 14C— al Koxy,

1- 4C- al koxy- 1- 4C-al koxy, 1-4C-al kyl carbonyl, am no, hal ogen,
trifluoronethyl, hydroxyl, carboxyl, 1-4C al koxycarbonyl, 1-4C-al kylthi o,
1- 4C- al kyl wwmhichnyl , phenyl, phenyl substituted by R111, pyridyl, pyridyl

substi t ut eﬁm%é Blﬂlzaddrﬂﬁk%me\/&yékn §indichledFdiaih 1, 1- 4C al kyl substituted by
R111 or - am no or hydroxyl,

wher e Rlllgrme A5 Pfs‘“'ﬁﬁﬂfPB‘WF a“‘!L"%’i‘:%l&?égﬁq ?helsaﬁ%?fg'i‘%f%“’%ﬁ -N(R112) R113, R112
i s hydrogen, 1-4C-al kyl or 1-4C-al kyl carbonyl and R113 i s hydrogen or

1-4C al kyl 4 R2 Acorh&ounagftﬂgﬁﬁnalh é&‘d }Snﬁulin <9§|mhla| ogen, A i s

2-5C-al kyl en oxygen) or S (sulfur), Y
is O (oxyg’@r’ﬂ“'c"s (sulfur) or N-1- 4C— al kyl and Z Is O (oxygen) or S
(sulfur), is hydrogen, 1-4C-alkyl, 1-4C-alkyl substituted by R11, 1-4C-alkylcarbonyl, sulfo

(-SO,H) or a cyclic system or bicyclic system substituted by R11 and R12, which
is selected from the group consisting of pyrole, furan, thiophene, pyrazole,
imidazole, imidazoline, oxazole, isoxazole, thiazole, thiazoline, isothiazple.
triazole, oxadiazole, thiadiazole, thiadiazole-1-oxide, tetrazole, hexopyranoses,
benzene, pyridine, pyridine-N-oxide, pyridazine, pyrimidine, pyrazihe.
naphthalene, quinoline, quinazoline, quinoxaline, benzimidazole, benzothiazole,
thiazolopyridine and imidazopyridine,

where

R11  is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy,
1-4C-alkylcarbony!, amino, 1-4C-alkylcarbonylamino, halogen, triflucromethyl,
trifluoromethoxy, hydroxyl, carboxyl, 1-4C-alkoxycarbonyl, 1-4C-alkylthio, 1-4C-
alkylsulfonyl, nitro, phenyl, phenyl substituted by R111, pyridyl, pyridyl substituted
by R111, imidazolyldione, thiazolyl, 1-4C-alkyl substituted by R111,’
-N(R112)R113 or -CO-N(R112)R113 and

R12  is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, halogen, amino, hydroxyl or phen‘yl,

where
R111 is hydroxyl, 1-4C-alkyl, 1-4C-alkoxy, carboxyl, halogen, aminosulfonyl or
-N(R112)R113,
R112 is hydrogen, 1-4C-alkyl, 1-4C-alkylcarbonyl or 1-4C-alkoxycarbonyl and
R113 is hydrogen or 1-4C-alkyl,
R2 is hydrogen, 1-4C-alky! or halogen,
A is 2-7C-alkylene,

x

is a bonding dash, O (oxygen) or S (sulfur),
Y is O (oxygen), S (sulfur) or N-1-4C-alkyl and



or the salts of this conpound and its N-oxides or the salts of the

N- oxi des. 5. A conmpound as clainmed in claiml1, of the fornula 1* [err]
R1 i's , 1-4C-al kyl, 1-4C-al kyl substituted by R_11
1- 4C al ky gﬁ[”g”gﬁ{ﬁ , sulfo (-SGBH) or ggcyclic system or bi 33?84('?1_’37@?9?em

substituted by R11 and R12, which is selected fromthe group consisting of
SN w oA mictyrerrixscarteesiorsmearei || (il 11141
1 4Gl ky! Shitg Sote of e Soobitrand 5 -Bie e e B KEiser, & 80 By L, ¢

pyridyl, pyridyl substituted by R111 or thiazolyl and R12 is hydrogen,

where Rlllg, Al cOmpYEHI® We férnulkr 14Schiidied in cBBn1, is 1-4Cal kyl or hal ogen,

A is 2-4C-al kyl ene, X i s a bondi ng dash, O (oxygen) or S

(sul fur), PWieh 5 o (oxygen), S (sulfur) or N-1-4Calkyl and Z is O

(oxygen) OR1S ( ssuhykrogen, 1eA4C-slky, t-aCatkybsubstituted by R buhdiC-alkgicarbanylNsdfoi des or

the salts of thesN exidesaichystem o bc)EIRRYHEM Idosiluftl By Rk 'and KA of the
?Sﬂg%%ﬁcﬁlystemi r %9 959%“ stity Ir@ 11 ' K32, Wdon

formula |* [err] 1IN s benzi m dazol - 2-yl I's 1-4C al kyl
or hal ogen, A Is selgcledofrone the jgrquprfonsigting of imidazoje.,i5Hagoley hgxppwranesed.oxy gen)
or S (sulfur), Yyrdine, pyridin©®N-6Xde] pyrimidite, (bebiiinidadoleandhidzofpyddiney| and Z

ls O (oxygg’g re0' S (sulfur), or the salts of this conpound and its N oxides
or the salts of the N-oxides. 7. A conpound of the fornula | as cl ai med

in clai m1R1#n hbysrrgrn.i s4Galkyly B{7Groyclogtkyls1-4C@tkaxyh (r4C-alkrxy-2-4Csaliexy.sul f ur) .
8. A conpound-4efaikytarbfiMHinio! haidgéil, atiffREbmetyt | 1Bk, carBosyh)i C4c-A i's
2-4C alkylen, Xa‘k%xy%arggn%,f1%8~élk%th¥o? 1M&éllﬂy%u%nky}flphgpyq p%ellwy? sm% it%g(e%go%n) '
R111, pyridyl, pyridyl substituted by R111, imidazolyldione, thiazolyl, 1-4C-alkyl
substituted by R111 or -N(R112)R113 and
R12 s hydrogen, 1-4C-alkyl, amino or hydroxyl,

where
R111 is hydroxyl, 1-4C-alky!, 1-4C-alkoxy or -N(R112)R113,
R112 is hydrogen, 1-4C-alkyl or 1-4C-alkylcarbony! and
R113 is hydrogen or 1-4C-alkyl,
R2 is hydrogen, 1-4C-alkyl or halogen,
A is 2-5C-alkylene,
X is a bonding dash, O (oxygen) or S (sulfur),
Y is O (oxygen), S (sulfur) or N-1-4C-alkyl and
Z is O (oxygen) or S (sulfur),

or the salts of this compound and its N-oxides or the salts of the N-oxides.

5. A compound as claimed in claim 1, of the formula I*
Ri—X R2 2
Y—A—Z
\_/ No,
in which

R1 is hydrogen, 1-4C-alkyl, 1-4C-alkyl substituted by R11, 1-4C-alkylcarbonyl, suifo
(-SO3H) or a cyclic system or bicyclic system substituted by R11 and R12, which
is selected from the group consisting of imidazole, tetrazole, pyridine, pyrimidine
and benzimidazole,

where



The use of
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R11

R12

R111
R2

A

X

Y

z

or the salts of this compound and its N-oxides or the salts of the N-oxides.

60

PCT/EP9‘7IO7133

is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy, 1-4C-alkylthio,
1-4C-alkylsulfonyl, phenyl, phenyl substituted by R111, pyridyl, pyridyl substituted

by R111 or thiazolyl and
is hydrogen,
where
is hydroxyl or 1-4C-alkyl,
is 1-4C-alkyl or halogen,
is 2-4C-alkylene,
is a bonding dash, O (oxygen) or S (sulfur),
is O (oxygen), S (sulfur) or N-1-4C-alkyl and
is O (oxygen) or S (sulfur),

A compound as claimed in claim 1, of the formula I*

6.
R1—X R2 A NN
N /Y No,
in which
R1 is benzimidazol-2-yl,
R2 is 1-4C-alkyl or halogen,
A is 2-4C-alkylene,
X is a bonding dash, O (oxygen) or S (sulfur),
Y is O (oxygen), S (sulfur) or N-1-4C-alkyl and
z is O (oxygen) or S (sulfur),

or the salts of this compound and its N-oxides or the salts of the N-oxides.

10.

A compound of the formula | as claimed in claim 1, in which X is S (sulfur), Yis 8

(sulfur) and Z is S (sulfur).

A compound of the formula | as claimed in claim 1, in which A is 2-4C-alkylen, X

is S (sulfur), Y is N-1-4C-alkyl and Z is 0 (oxygen).

A medicament comprising a compound of claim 1 together with customary

pharmaceutical auxiliaries or excipients.

The use of compounds of claim 1 in the control of Helicobacter bacteria.



