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Bi oci dal benzyl bi phenyl RET/ERENG208s
The pr esent WL ®on is concerned with novel conmpounds of formula (1)
having 5 bi oci dal properties. The invendlion further relates to nethods

for preparing such novel conpounds, conpositions conprising said
novel conmpounds as well as the Bi%@idﬁﬁbe%zylbxphenﬁ' deivegvdsor material and
pl ant protection applications. M Tro-organi sns are extrenely useful,

and even i ndi spensabl e, in processes such as, 10 e.g. alcoholic
fermentation, ripening of cheese, baking of bread producti on of

peniel |11,  Phhb b bofn IEhEGHES Si GRG0 ReBHRim A
danger ous;5 bybioeaidal prypenties Ehedavention furthirselatos to mothois fori prepasingsucivnevedr
carci nogeni ¢ @?{Non o ioR¥ ¢ ?ﬁﬁﬁ%gﬂd‘ﬁﬁbéi%krﬁounds as \Wﬁﬁi ?'u§easa

di sturbi ng produ cesses, alrnent o he qual ity of products.

15 Bi ocbigeisledprmatesiaband plant paptoelionapplisetionss conpounds whi ch are abl e
to kill mcro- organi sms or inhibit the nultiplication of

m cr o- or gani S}VBcroEiBrgﬁﬂlQ% a&adin@ﬁxelé}&'é fdrﬂq',ven mdx??gﬁséb?&txﬁpfd"cbﬁﬁﬁuch as,
fungi ci des, Icid I nsecticid acaricid usci c

bicid
and the 130ke. e\%e aleohglis\frmpsniatiog e Epening Of‘Ehe"%ﬁxQﬁlﬁpéo P’iﬁaﬁeﬂrﬂg reI Ie;|5| ﬁ;

20 : corrpoundﬁemanﬁﬂ@hnﬁedﬁonaiﬂwa@% waai ,ipEoduation belsid asgaﬁ@ﬁw 1i1¢edef£ow@af1

quat ernary ammni u n e e overV|e |ac s.is given
in "M crobi ocTHErBEAHRBS W%’i‘?q W‘?)& or?u%)\ffy Aangsrous; By ﬁc

Paul us, Chapndiseaes;idlyl forming peilohousor cifiBgenic metabdhtes arxdj)}{am:kgg(yaluable t he '

e, B U S et i o B ot

Neverthel'ess materials can be protected with the ai d of conpounds t hat
prevent the Biocidesare 2 ptoadand diverse greup eff dompaund$which|ase abie takillomicresi t her

by killing thgm,nf n#s%@'xﬁh&'tﬂﬁrh@lﬁ fxc on g3 n?@:‘bee §: Bicides c-mgfefa‘ﬁﬁ&i
i nvention provides novel ornu unexpec
havi ng bi oci das bagtar 9(5yf“ngl‘Fl‘Fﬁ’r%lglélﬂ%rms%ﬁ?lée%é smotlugcicides, éel'mc}dq{iave

bact eri ci dal and the 1kt 'Wé]l-known bloclde§hfeufdrl¢kﬁh }, forinaldRtlydorepasimgs have
been desgl bed in EP-0

d 35,
ooni ar o o Eotypeuzis, pHendt depiyafivas, Bl kgﬂ@efcﬁeaaﬂm ﬁ‘pqmm%ﬁmmoﬁr”'%?g

fromthe priosalar mrcmtq:xmwumremewtmébmcxdes ingiven im '@icrdteotidesfoe the. protection
of materials", by Wilfried Paulus, Chapman & Hall, 1st edition, 1993. '

An important group of the biocides are the bactericides. Since bacteria occur

25  everywhere, their destructive activity (biodeterioration) is basically unavoidable. |
Nevertheless materials can be protected with the aid of compounds that pfevent_ the
multiplication of bacteria at the relevant sites, either by killing them or inhibiting their
development. ' '

30  The present invention provides for novel compounds of formula (I) unexpectedly
having biocidal activity. In particular, said compounds of formula (I) have bactericidal
activity.

Structurally related compounds have been described in EP-0,219,756-A1, published on
35 29 April 1987, having fungicidal activity.

The compounds of the present invention differ from the prior art compounds by the
nature of the L moiety.
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-2- The Fresent i nvention concerns conpounds of for mglg/pmpbdn2e0s [€rr]
stere

5 1878 |y isomeric forms thereof, acid or base addition salts

t her eof , N-oxi des t hereof, or quategpary ammoni um deri vati ves thereof,
wherein the dotted line is an optional bond; X is a direct bond
when the do

| resents a bond I s hydrogen or hydroxy,
when t he dotL[{h&?rerseﬂén&"’@g@n38?%%?0&%}%“%0%%5‘8“13)&) R1 and R2 are each
i ndependent|ly sel ected from hydr ogen hal o, hydroxy, (err]alkyl,
Cerr]al kyl oxy, nitro, amno, cyano1 trlx‘l uoro hyl, trifl uoronmethoxy,

d err]al kyl car bonyl , hydr% onxyca onyI
" aly y npcarbon
ny an1nosu|fony|

am nocar bonyl , ¢ di

C err]al kyl sul finyl, qer$’]/a-

di ((err]al kyl)am nosul fonyl, or [eTr] R3 and R4 are each

I ndependently selected from hydrogen hal o, hydroxy, (err]alkyl,

d err] al Xyl steygochérnically soineric forymsribereof;, h&iﬂmbanmﬂﬂgtion salts therebf, soxides hoxy;

Rlerr] and mﬁﬁo%&ﬁm%ﬁfmﬁmﬁéﬂfﬁﬁﬂh ﬂ,tffr om hydrogen, hal o, hydroxy,

Clerr]al kyl oxY, am no, cyano,
trifluoromethgreint rifl uor omet hoxy, 20 ( err]al kyl car bonyl

hydr oxycar beqvdotte e id & épt oggy&ﬁ{dbonyl - ami nocar bonyl | o
e R e i ol skt 117 401
radi-cal 10f DOishytfogen behydroxy, vaten the fetted]line does not represent abond; .
' ' Rl and R2 are each independently selected from hydrogen, halo, hydroxy, C;_salkyl,
C1-4alkyldxy',' nitro, amino, cyano, trifluoromethyl, trifluoromethoxy,
Cj-salkylcarbonyl, hydroxycarbonyl, C;.galkyloxycarbonyl, aminocarbonyl,
-d1(C1-4alkyl)anunocarbonyl Ci-salkylsulfinyl, C1_5alkylsulfonyl
15 aminosulfonyl, d1(C1.4alkyl)anunosulfonyl or -SO3H;
R3 and R4 are each independently selected from hydrogen, halo, hydroxy, C;.4alkyl,
C1-4alkyloxy, nitro, amino,.cyano, trifluoromethyl, or trifluoromethoxy;
R35and R6 are each independently selected from hydrogen, halo, hydroxy, C1;4alkyl, _
: C1.4a1kyloxy, nitro, amino, cyano, trifluoromethyl, trifluoromethoxy,

20 C;-salkylcarbonyl, hydroxycarbonyl, Cj.galkyloxycarbonyl, aminocarbonyl,
di(C;.4alkyl)aminocarbonyl, Ci.galkylsulfinyl, C;.galkylsulfonyl,
aminosulfonyl, di(C;_salkyl)aminosulfonyl, or -SOsH;

""" =], is a radical of formula '

o0 i e p ] _- -

—CN N-R'  (a-1), ==pl-N—A? NR'R® . (a-6),
R7

—N_ N N-RY (2, ----A'-N—CN-R“’ @7

-r--CN—Az-NRaR9 (a-4), uAI_NC>_R" | - (a9),

25
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-3-" Jerr] V\/nerel n Alerr] is a.direct bond or C err PSTRERIYE299$ .

A2 is qerr‘]"8|9|2’§{157 5 R7 is hydrogen, C[err]al kyl, phenyl
or benzyl; R err] and R9 are3each independently hydr ogen,
Cerr]al kyI am no( err]al kyl or nono- or

dl(C[err]aIkyI)a er | ky) ™\

derr]al kyl, amWy r N—R!? (a5), ==A -N\ﬂ;m}ml\l N—R“’ (a-10);
di(Cerr]al kyl)a_ d er | kyl~—and 10 rrR’i s dr ogen,
Cerr]al kyl, am no, am no(err]6al kyl or nono- or
di(Cerr]al kyl)amn er sed in the foregoing

defini ti ons h¥PEY %ﬁ%#ﬁct{f’é’"} PﬂGi'é*’lké‘Fﬁdl)ao bronmo and i odo;

C err] 4al kyl defi neA<ds Coigalkénediyd; br anched chai n sat urated hydrocarbon

radical s ving 15 p7 0 gh as, for exanple, nethyl,

et hyl, pr(r)sgyl , but yF fl;i%& C44§lﬁ§'f)8ﬂ?rﬂ;lﬁpﬁﬂét hypropyl and the |ike;

tCIh- 6al ]Ic<ylh I's megnt RBam uu@eac}umepyl;wd@ﬂmhvd?gen,cl_ea&h@l h@mznnamptkgth | Liets
ereof having or aE,gsq or .exanpl e met hyl -

butyl, pentyl, hexyfn% X?E fl ag? gEﬂganedl yl defines bival ent

strai ght or brancheB 1s ydeﬂ$a1(ﬁl- o%‘&“’l? -6l 8t s containing from1 to

6 carbon atons such asmohgrom@p_i gg FEninoOEEAIK leagi 1, 2-et hanedi yl ,

1, 3-propanedi yl, 1, uta nt anedi 1, 6- hexanedlyl and
t he bran?ﬂ’ed i soner t’r?é} X(f[:bﬁ*p q’é’d?’?‘%&fqaﬂgé ohi vaI ent .

strai ght or branched chmnn-dxydi((bpfulhd)anuaoﬁ:p@lkylcont aining from2 to 6
carbon atons - : such as, for exanple, .1, 2-ethanediyl, .1, 3- propanedl yl,

1, 4- but diyl,, 1 di 6-h d fh

L butaned v o BGARAEAAY bemions e B ASRRCE Do b i Sy

used herein beCcpmelkglbdafms stadighttand branched phais s&lumtedslmdmaacboimdmalsmamgt he
ds, of

compoun 50 fx‘B Lo Ca%d)oey nﬁ%ﬁ&?&éo?rlé%ﬁ%fb m th eéx‘%)ﬁlebﬁﬁmf-%ﬁ'&lor

i ndi cat e the nati on olin

of all possi beéYls 2anetbylpeenyd aw theiliksier-salkyldp Wan%tﬁlleldﬁﬁi‘kf:wé'#%%tm ni ng

al | 30 di ashihaoinelopist tREISON MY 006 cirbon BRis? suThl ek SarBblelip mbiyl-
rein parti

S-configurati ‘r‘F P ey Wﬁ%‘rﬁ“@ ﬂgenﬂlfﬁm tC a e‘i}}f]l ‘%3%'33 givale{‘E%{H‘glngWﬂcmd

saturated radtheh hydrayarbew eadidalsheontdihiag éfosn 1 6o 6 tarbos atomn sugh ras,tﬂonaxample

Co d t t
sar 0120 (o e 2 eSS Bropedil £ abeinefilyL L SpBAEREIGE DY
fornmula (1) alé&-BBanediyhandike lyranmednmrs theofxGh sallsenediyldefines bivalstope of

}DEIT}S E:Dg‘é/egtzbgghalght or branchedhadPhydraédibon radicals containing from 2 to 6 carbon atoms
such as, for example, 1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl, 1,5-pentanediyl,

1,6-hexanediyl and the branched isomers thereof.
25 : ' -

The term “stereochemically isomeric forms” as used hereinbefore defines all the
possible isomeric forms which the compounds of formula (I) may possess. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all

30 diastereomers and enantiomers of the basic molecular structure, More in particular,
stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic

| (partially) saturated radicals may have either the cis- or trans-configuration.

Compounds encompassing double bonds can have an E or Z-stereochemistry at said
double bond. Stereochemically isomeric forms of the compounds of formula (I) are

35 obviously intended to be embraced within the scope of this invention.



4- The invention also conprises the salts which the conpounds of

formul a ( are ble to formw th organi c or inorganipgcT/EPese2088ich as
am nes, P¥SI® al bases and earth al kal i ne nmetal bases, or

guat er nary anmoni um bases, or with organyc or inorganic . aci ds, such
as mneral acids, sulfonic acids, carboxylic acids or phosphorus containing
5 aci ds. Exanpl es of saI t-formng mneral acids are hydrofluoric

aci d, hydr odh¢ Biveetionealep comprises thedalinhWhieh thereonapoungs| phiosunla Bodre ablede f ur i c

acid, nitri forﬁﬁdvﬁi ofgahie'dréncEirilc bikes Sihk amines, alka@ﬁre@hl B&se%ﬁ&@hﬂ{' ¢ acid.
Salt-formn ul fonlg aci ds are tol uenesul fonic acl henzenesul foni c

aci d, met hafikeifermetakbases. gr gpaternany| aRypPoRImbasEs. oLV opéRig.orinorgae.

form ng carimids(kruch @shiterahacids, sulforic acits] carboryliccacids of, phpsshoaivdontaining

but anoi r; ac;lcl and the like. Salt-form ng dicarboxylic acids are
oxal i ¢ acid] %I onic acid, succinic = acid, glutaric acid, and the
like. Salt- form ng hydroxy acids are glycolic aci d, lactic aci d,

mal i ¢ aci d, Exanples oftsalteforininginhineral anidsiare hipdrofihoric acid hydeovhildriveacid,ke. Ot her
salt- 15 2.7 0i C
acid, chl Or%@%ﬁ%@%&'&&dl@%? hs‘ﬂlﬁhs a&dﬂhwé&@%ﬁd&aﬁ id ﬂgrcﬁa oni c

aci d. Phosparid oephasphericacidy Saltfemmiag sulfonic acids areelnexasylfpriogpdonous aci ds,

‘phosphop c. E&iz%sﬁﬂdme Q@iﬁ%bﬂhhﬁesﬁﬁbﬂé acid or trifludtainbihahe ﬁﬂfo%f’éjs\c&d ‘S‘&lts alts are
acid addit nsalts ain treating the hase tormaq ounds of"

formul a (|) %&w ¢ P@ﬁ@argcfp g aﬁlﬂo%qeaaﬁcrégarﬁp%n%e%d amltar@wgacx
1, 2- benzi soirdd the ﬁk@nSalf-EiriEing Gicarbbroylit-abidd -deeoxdliz ki, aaldnidgcid,Guedihier 0- 1, 2-

ben2|soth|azolon 5-f.l,uor sothla ol one
et bt 5, B M a adig. athe ik, EtoR s ays. giveolic 2ih fetisof o
These addi t acidh mdictamd:am’tahua\aelddcxtrﬁeacndrtrnmdelmzmld,rmdrtbe like. Othengdit-as (1:1),

1:2
gal t)foﬁsm ﬁ?orrg.%%}bo%éﬁc %alﬁilé‘%om ‘Z’gg%‘?ﬁ aggr?ﬁéa‘lc dl ﬁ@BﬁJ%a?éolthe%ydr OXI des
are dlicacid mplejc g¢id) andinglanic asig; Bhgspp waggmtmngmgc#e@r

cal ci um nDﬁdndﬁE phesphBhous acids, pHospifdidci@naid PRogphimieadisi UM Exarrpl es of
suitable salt-formng amnes are primary, secondary and tertiary -

al i phatic d .aromm ca ness h, as nme Iamn eth ne,

or opy! ami ne AHSYs: 2We eyl o a1, P AAIRAE BF SERRAES e BRSROTIGin ne,

di et hyl2@m nmmpbnmﬂhermmh-muiar(b) with appeeptiaaeracidic bibcidad pgernnysuriiias ce.g.

di -n-butyf aﬁ%%%lzxsothxam@x%ﬂf)dﬂ Sflord?i Q%r 18% Sfaz&gﬁé)%oéh P 15” et hyI ami ne,

triethylam re I ne | ne,” qui nol i ne and

i soqui nol i nbenzmoéﬁ@p}@d %ﬂpn@sl,afbsn@smmm 5-methyi'[j @Brisathiazoelene, or 4-

1 & d azabi Somost BleghLS BamARolol Thbst MO B v e B nary
anmoni um ba®ich aahzel) i(habéhg?é? 1)=t(ﬁg)'§§t3béﬁ‘is‘b?n ‘hal oanmoni um salts, e.g. the
t et r am@Shy| ammoni um cation, the trinethyl benzyl ammoni um cati on, the .

tri et hyl benpysfeoaanitf6isag AIkal nil hytfRided Bnd AT UlkidlineFhethydroxides are

I_Dgl EP99102 ggi drox}@s o? (vénum, sodium, potassium, magnesium or calcium, most preferably

those of sodium or potassium. Examples of suitable salt-forming amines are primary,

secondary and tertiary aliphatic and aromatic amines such as methylamine, ethylamine,
30 propylamine, isopropylamine, the four butylamine isomers, dimethylamine,
diethylamine, diethanolamine, dipropylamine, diisopropylamin_e, di-n-butylamine,
pyrrolidine, piperidine, morpholine, trimethylamine, triethylamine, tripropylamine,
quinuclidine, pyridine, quinoline and isoquinoline. Preferred amines are ethylamine,
propylamine, diethylamine or triethylamine, with isopropylamine, diethanolamine and
35 '1,4»-diazabicyclo[2.2.2]octane being most preferred. Examples of quaternary
ammonium bases are, in general, the cations of haloammonium salts, e.g. the
tetramethylammonium cation, the trimethylbenzylammonium cation, the
triethylbenzylammonium cation, and also the ammonium cation.



The termsalt formal so conprises netal conpl exes which the conpounds of

for mul a S}) gay form Metal conpl exes as nentioned aboPETERIVPZ8 of g
wo e 5157

conpl ex for bet ween a conpound of fornmula (1) and one or nore

organic or inorganic netal salt or 5 salsts. Exanpl es of said organic or

I norgani c salts conprise the hal ogenides, nitrates, sul f at es,

phosphat es, acetates, trifluoroacetates, trlchloroacetates pr opi onat es,

tartrates sulfo ate math Isu nat e

4 et hyl phenyToe iR sal sorm alge Fomtprises smetgl Homplexes Which the compoypdsiof farmyla | e
met al s of t he(Tpmayp fickmrdvietabeompl f omplexds aslmennencd)aboyalcomstoé mcomplex fotmed
magnesi um or

o i um i PPt fbafbdiid O ol (iahd off ot ibfe el dr Hofib efl pator
groups of 5t hesa]ltarEm[zles ofsspst arganiq oh inorganiosalts compries thehalogenides: miteates,
manganese, irofe ate: ,‘:@fﬂ PhatEH Q tes,‘hqﬂﬁ‘@n"oac&itlé‘& t@&ﬂo&%t#téé‘ﬁ:rop}gonates B!i't‘f'z{tésr red

are the rretals transitlon el enent ourt h perr od.

The met silionates, e r?ﬁtbﬂsﬁfonawsmﬂaf phemylisuliprates, salicylatese henzeates ard
metal ions ”Bﬁelﬁker&ﬁQﬁétals ofthedeﬂoﬁd‘iﬁa dgrb bfthB?féﬁb@ilcﬂ systefi)e@Sthet he nost
preferred netal éﬁ% ‘%r eousl| useda#n |ts di vgelagnt
formau(ll). @agqeaﬁﬁré third, qr fays i marn group, ecg, jajurpiy

hydr oxi da0 oxasdeell Mhaﬂ’irst tb lthm gm:h teansition gmups iof tlieapenodmplesystemkmh laslefor

Contain one. oP e BRFRLES ERpERRtsR It ESeal iRl ‘»‘Qéb%lf el BERRY

t er m addi t i onPrefdrtedzage theauethls pettaiaingto the B’mscimnﬁlemgsts 9 élesfgm}apwdx\ﬂ‘hc h

o torm sormenftapbe bRSH edchloftReit BodsO vl c8 e %‘Qﬂﬁﬁ%’%{%z’ﬁ?ﬁ%ﬁe
i ke. in agy of thear possibls valencas, tb%méme@ﬂeem?dtcgmr HEBo% onpounds

of formlg (I Adv‘éﬁ@@@éd%l)?&sed xmﬂgdﬁhleﬁﬂfm(ﬂ)esﬁﬁiﬂlé)%mﬁr E&ﬁpémﬁh lafSopper

Pyr ogen,  hal S seddte IRfareYiad o%ide Borabd ARt S i sfper bonide) s
and R6 are eacﬂrbmnuha@emﬁhﬂuﬁl%el'ﬂmtoempimnhybb mgro-, oriplymuclend theyymay

d err]al kyl, (I | R7 i s hydrogen or
d err]al kyl ; contamorexfu %gén i%fadr?ée(grg%ﬁ I'n epende% y hydrogen,

Cerr]al kyl, or am no([err]alkyl; f) Rerr] is hydrogen,
Clerr]al f , The with@dditiochahk ps sad heodhabave alseycomprises the gylvaes whichithe

hydr ogen, I
d (Cerr]al kyﬁdl%ﬁahgg i;orr?ﬂ} a@WEIPQ e sﬁﬁfﬂh@ébf Qfe able e 10 feo(I:'m bsé‘ﬁ% s%lPrates

err]al kaned%f9|f°f%@‘“Plﬁb‘yqﬁﬁeﬁ'sal@bﬂhﬂ‘m VO 99/ 51578
PCT/ EP99/ 02098 - 6-

More inter est AnGowPoiiateiéhting cBmpbRsd &ﬂﬁ@@%%s@ﬁo&ﬁéﬁ'ﬂds ?f fdrnud'@) ShBrefn | S
a radical 25  one or more of the following restrictions apply :
a) Rl .and R? are each independently selected from hydrogen, halo, or -SO3H
b) R3 and R4 are hydrogen;
¢) RS and RS are each independently selected from hydrogen, halo, hydroxy, Cj.4alkyl,
Cj.4alkyloxy or -SO3H;
30 d) R7is hydrogen or Cj.4alkyl; |
e) R8 and R are each independently hydrogen, C}.4alkyl, or aminoCj.galkyl;
f) R10is hydrogen, Cj.galkyl, or di(C;.4alkyl)aminoC;.galkyl;
2 R11is hydrogen, Cj-galkyl, amino, aminoCj.galkyl or d1(C 1-4alkyl)aminoCj.galkyl;
h) Alis a direct bond or Cy.4alkanediyl;
35 g) A2is Ca.4alkanediyl.




of forrrula (a- 1) (a 2), (a-3), (a-5), (a-7), (a-8), or (a-10), wherein

R err] “By Jerr]al kyl, or PCT/EP99/02098
di (J err] al am noC[ err]al kyl . 5 O her nore interesti ng conpounds are
t hose corrpounds of formula (1) wherein L.gs a radi cal of formula

(a-3) or (a-9) wherein Rerr] is hydrogen, C [err]al kyl, am no,

am no(f err] I K m no r Al so nore

i nt er est | ng%ﬁf&%ﬁﬁg écémf’ﬂ%gé a%"o%‘ﬂfﬁﬁﬂ‘g ﬂgé%gla@wmpéﬁagadlgala 10
L a(cjil cal of fafifomhda(®1)})a-2), (4-3),8x-50 e, (a-&j;]?orle(ﬁldlo)?gvman gaoig mm@gmt I ndent |y
ydr ogen, O err]al ky articul ar

corrpounds arel ?af%kcﬁi[a 4%%3) 0 “@m (I') wherein L is a radical of

formul a évvhereln Rlerr] is hydrogen. 15 Q her particul ar

conmpound thehmore mtmqsuug dempéurids arm these(dompeardsofifotmula (B wittéifidl is a

of formula (Zgé s{ﬁ’ﬁﬂ an R9 are each
I ndependent |y | dl df? £]ggen or %{a}{e]r-d?‘k*i ﬁq’&%é%%]ﬁgr APV i cul ar
conpounds ardipeg dilGazalkyDaminelli 5 wherein L is a radical

of fornmula (a-6) wherer n Alerr] and A2 are C[err]al kanediyl, R7 is hydrogen

or (ferr] aI Kilso more mter@diﬂlgr%ggﬁﬁﬁimﬁgaﬁgﬁs@&ﬁﬂg deBeRARRE & QHQ’E?&?{}

Cerr]al Prefe
4-[
4-[
N- [

rr

[(1 15 bitpdieslpf formuja fapﬂeqmﬂwbyrem EgandB preaeh indepgndently hydrogen,

[(1 1" bl(W'I@Ml,)or‘hn)&hc}(D 1gdiiet hyl ] - 1- pi peri di nepropanani ne;- and -
3-[(1,1" - bi phenyl)-4-yl]-3- phenyl propyl] - 1 3 propanedr am ne, ~and
~acid or basri, add&tlon sal he stereoiso orne, the N-oxides, or -
quat er nary d’é‘? 5% SQraROUnR.p “1361) whereindy is@radicaliad r ed
conpounds arfermﬂie(aad:)ﬂhe:dduklodmhya’ogm obt ai ned by treating the base '

f or m of 150rrpounds of fornula (1) with appropriate acidic biocidal agents
such as, benzi sot hi,azol one T rt| Iar referred
acid addit i &ﬂl%reﬁa{gcuie}ré ofmke Q]“t‘% cyppo "&ES PQ'P“f‘[‘@l(nl erein L.1s 2 raflical

- bi pheny! ) 4-of Farpiwda(ar4)evtierein (AR is ‘Cobjafkiapedi y1dind®8, and R are each independently
4-1[(1, 1 b'hgﬁl%ﬁ%lll) é%;ﬂ henyl met hyl ] - 1- pi peri di nepr opanam ne, and
N-[3-[(1, 1 T -4- - 3-phenyl propyl]- 1 , 3-propanedi am ne;

PCT/ EP99102098 V\D 99/ 51578 -7-
or the BT Further particularcompoprdsase those eempounds N foxinuls, (Dowhereipatserradicyl

ammoni um - of féiuld @L6)\ehepéin A1Cand A2 € CLQARARAIN; R7 is hydrogen or Cj4alkyl,
and R8 and R are each independently hydrogen or C_salkyl.

Preferred compounds are _
25 4-[[(1,1"-biphenyl)-4-yl]phenylmethyl}(1,4"-bipiperidine);
4-[[(1, 1'-biphenyl)-4-yl]pheny1methyl] l-pipéﬁdinepropanamine, and
N-[3-[(1, 1'-b1phenyl)-4-yl]-3-pheny1propyl]-1 3—propanedxamme,
and acid or base addition salts, the stereoisomeric forms, the N-oxides, or quatemary

ammonium derivatives thereof.
30

Other preferred compounds are the acid addition salts obtained by treating the base
form of compounds of formula (I) with appropriate acidic biocidal agents such as, e.g.
1,2-benzisothiazolone (BIT). | |

35  Particular preferred acid addition salts are the BIT salts of
4-[[(1 ,l'-biphenyl)-4—yl]phenylmethyl](1,4'_-bipiperidine),
4-[[(1,1'-biphenyl)-4-yl]phenylmethyl]-1-piperidinepropanamine, and
N-[3-[(1,1'-biphenyl)-4-yl]-3-phenylpropyl}-1,3-propanediamine;



Conpounds, of fornula (I-a), defined as conpounds of fornula (Ig wherein X
is 5 hydgoese@ the dotted line does not represent a bond} TERP9(2098
prepared by reacting an organonetal lic derivative of an internediate
of formula (11), wherein halo' represents -7- chloro, brono or iodo, with
an internediate of fornmula (I11). Said organonetallic derivative of an

I nternedi ate g?-fn! nﬁ'ﬁf - {y&&q,

converting sa‘lg)‘](c}th%n Lnlgsdéﬂ4gm2 i i?ﬁgm?? éﬁg’o?%lgéggnyﬁ gnarénanal ogue
using 10 nederativerof thedaties gempewndsnert sol vent such as, e.g. diethyl

et her or tetrahydrofuran For t hose conpounds of formil a (I-a) wherein

th di cal "f‘q““ﬁﬂ* I hg{.&g b
hygr(r)gelncadepen ng on t gp:gc{ii&gﬂnmcagﬁé%?b%%dssdtm%lﬁggzh Vi sgdb e o1 ng
to tenpor i Ik})’q&a’b}tﬂl‘f dptieding dges noyrepreseata band, gan bepropared Ry reagtingen o
(R;[lgr Ir ?;Fkarox ar%ﬁ&mrdeﬁi/ﬁxw dTtafGhieRfediite P férviftila @F), whekin halo' represents
Corr]) o Cothigion BEokes of Bripi o intermedipus,of fopmyla,(Tby S4id exsapomalicor
Lg;gugﬁd({ hg) derbanﬂgloil’anmmmnmwmﬁonhulhmmdem&,rfet insténce; by |d|dr ect
conmpounds  of %‘B’%ﬁ‘ﬁ‘é (a{bel n§ %ﬁ@r@ﬁfrﬁ% mﬁ%&@ﬂn@hﬁwﬁwlu% as

exenpl i f |l@d magnasm tme eeacﬁm-mmph@neswh as, e.g.[diethy] ether or tetrabiydnofuranisFerf

 compounds of ?’?é‘c‘f*ﬁf’&ﬁ%%‘% FO AT i of gl no;

repr esent hemgyym% dlependi laggum em@m senditignsribean headyvisably.
[err] Sy protect said R8, R9 orRmb converting R8, R? orR10 into an
PCT/ EP99/ 02098 mp y &

appropriate protecting group such as, e.g. Cy. 6alkyloxycarbonyl

_RzD—C|>'“a’° * L"“C’ e Rz</:>_<:|>' ‘C> Fes
)

(-a)
Compounds of formula (I-a) can be converted to compounds of formula (I-b), being
compounds of formula (I) wherein X is a direct bond and the dotted line represents a
bond, by dehydrating said compounds of formula (I-a) under art-known reaction
20 conditions as exemplified, for instance, in example B.3.

AL .
DL — DD
* R )

(I-a) (I-b)

15

Compounds of formula (I-b) can be converted to compounds of formula (I-c), being
25  compounds of formula (I) wherein X is hydrogen and the dotted line does not represent
a bond, by hydrogenating said compounds of formula (I-a).

R/ =|= = R’ - R A =7

O — odla

ST R RzMI/ AR
rR* L R4 L

I-b) " (1)



Compounds of fornula (1-c-1), defined as conpounds of formula (l-c) wherein

L[ err] (i A ents a radical of fornmula (a-2), (a-3), (pceEprbsooss 10)
wherein A[év f‘y?_r,’ a direct bond, can be prepared by al kyl ating an

-internediate of fornula (V) with an’intergediate of 5 formula (1V),
wherein Wis an appropriate |eaving group such as, for exanple, halo,

e.g. fluoro,. chloro, brono, iodo, or in some instances Wnay al so be a

sul f onyl oxy group, e.g. nethanesul fonyl oxy, benzenesul f onyl oxy,
trifluor orretﬁamegwnds@ﬂﬂmk‘?aﬁﬁl),deﬁnedhacbmpeunémfﬁmaﬂtﬁen)iw@rgn ps. The

reaction cany egfesaﬁﬁ L?édi&%f forRl8@ )] cars)' @ﬁée)tto (a-10) »%Hér&@'l&al %uliﬁ{ﬁegfbonf

exanpl e, acetonitrile, ﬂ gpt1onal I'y | resence o

base such astanibsprepaged pyalkylating an E‘éﬁ%ﬁ&f‘e‘) eenwa £V) with an intermadiage of
triethyl &m nfyrmula (IVFWheitdilDWéls(m teqéa\fi Eiduﬁ sGdir £5; ﬁ&reﬂ&ﬁfﬂ@' l‘ihlé he

dical L
Gependi ng. upoF: TR0, Bibeb: EEReieprgrin som ui‘s‘ﬁmceJW by 25 B¢ PRI
tenporarily groop,ecy. neshahefuifonylonxy, benzenesalfornyldy, uﬂﬁjmm&hmesillfonyﬂm@ and a
Sc‘:,'n{)é‘ﬁ'nﬁs%?ﬁ* E ke RcHRyinE ERuBS. The Sackortbanl l SoRSLE B P80 an-fi, L
Llerr] yobyenesuchtas, far example| acgﬁonft@lenmrgoutmneuy inthe arese;)cem@rsmtablax[ err]
i's  errypal kl?d@@@uhdb' as fbﬁ@xzﬁﬂ 18%@9:& eRBoSAle, Pordisi Mg:i rifiet mﬁaﬁh{éed' ate

of frormula ( I With an te_ of for mul eretn Wis a
- | eavi ng grou% °sﬁé’PWQEI“ g?rl‘?‘“i%@\fél) whergin the radical b5 bearssa radical of r nedi at e -

of fornula (fdkmplalRés RSwe RP béihg hidiogenyideperrlinig Gioa'the feactidrbdnkitions it can -
PCTI EP99/ 02098, 11 ¥ 33 tempor%’nly protect said R8, RY or R10 by converting R8, RY or R10 into
a suitable protecting group such as, e.g. Cy.galkyloxycarbonyl.

R3
R4 "l.‘ H —_ R’ .
OO -]
Rz@—(I /- cl:—C'\)R‘s ' H v ( | —C) RS
: gt W V)
aov - .

-~ (Ic-1)

15

Compounds of formula (I-d), defined as compounds of formula (I) wherein 12

represents a radical of formula (a-6) to (a-10) wherein Al is Cj_galkanediyl, can be
20  prepared by N-alkylating an intermediate of formula (VII) with an intermediate of

formula (VI), wherein W is a leaving group as defined herein-above. '

Rz@—@— Ol — Rz/:>—<'}°—<:> K

(VD a-d

25  Said intermediate of formula (VII) has one of the following structures :

H—E—Az-NRaRg (VI-1) H—NC>'—R" (VI-4)
7



[err] . For those internediates of formula (VII) wherein the

radi cal of §greeisaasRerr], Rlerr] R9 or Rerr] is hydrog@ﬁ?@é‘ff%’ﬂ? ng
upon the reaction conditions, it can be advisable to 5 tenporarily
protect said [err] by converting R7, R8, R8-or RIO into a sui tabl e
protecting group such as, e.g. (err]al kyl oxycarbonyl . Conmpounds of
formula (l1-e), define s conpounds of formul a wher e/ 3

represents a ragicgl{of hegel a (@) or (a-W@Uﬁfp@bﬂl%y (VII-5)
reductively 10 ng;ﬁl ting an internediate of~Fformd a-t¥l11) with an
Internmediate of formula (IX-1) or (X-1); or by N-alkylating said

I nternmedi ate of fornu VI | Wth an internedi ate of formula (I X-2)
or (X-2). H—N—Q N—RI 1(VE3) H 15 Sai d internediate of
formula (1X) or (X}Jh he | ow ng structure: [err]
(X-1) [err] 20 For those internmediates of fornmula (1X) or (X) wherein

the radical of fornmul a R8.. err] . i.s hwdr d | upon

the reaction %?fn‘gf’stq g%gne@egggﬂ%@ 15 }P%elpdﬁe m&cafgﬁ@qu"@‘i@g?g&

said [err] byR&®istsydtogen, depending npon thesedctiah kenditions, jtroah detadnigalje taip such

as, e.g. Ger {ek?plo%l?)fﬁ‘&%tl%gﬂﬁ", R3, R? or R10 by converting R7, R8, R% or R10into a
suitable protecting group such as, e.g. Cj_galkyloxycarbonyl.

Compounds of formula (I-¢), defined as compounds of formula (I) wherein L3
. represents a radical of formula (a-2) or (a-4) can be prepared by reductively -
10  N-alkylating an intermediate of formula (VIII) with an intermediate of formula (IX-1)
or (X-1); or by N-alkylating said intermediate of formula (VIII) with an intermediate of
formula (IX-2) or (X-2).

3 3
VG = DO
iy \l!v/ I, \.:\Rs w0 g \Ilz;‘/ i, Vs

. ' | a-e)
N
(vin) H

15 |
Said intermediate of formula (IX) or (X) has the following structure :

0=<::>N—Rl° (IX-1) 0=A2-NRR’ &1y
w—-CN-—R“’ (IX-2) W—AZ-NR®R® x-2)

20  For those intermediates of formula (IX) or (X) wherein the radical of formula R8, R® or
R10 is hydrogen, depending upon the reaction conditions, it can be advisable to
temporarily protect said R8, R? or R10 by converting R8, R? or R10 into a suitable
protecting group such as, e.g. C1-6a1kyloxycarbonyl.
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The conpouwg’ssgﬁfs"f‘ornul a (1) my al so be converted into each other via
art-known reactions or functional ghoup transfornmations. For

I nstance, conpounds of formula (1) wherein R[err] or Rerr] are
hydr ogen can _be converted i nto _conpounds of formula (1) wherei n

R[ err] or Fhecpmpoprdsefdermula @) maypisedefonvertedintonagh Rierviagt-knovmedur es.
| nt Qédéﬁdﬂﬁéxfﬁnafonfapgrmﬂ) &aﬁdf&)mﬁi&ﬂs bFoﬂhﬁtHﬁ’deeéo g:ﬂm of fopRidia (D)

morklng exanpl e 0 nedl es o be p epared as
descri bed i %ﬁb‘?ﬁ#go’é& 33“ can b '3t°

grgla
fornul a (VI MheramR1 erRi’eqseﬂleailkysusiagaﬁ+ldnedrn|Mall@Iakibn9rocedures.exaer| es A 2

and A 3.510 The starting materials and sone of the internediates are

accordi ng' ¢ IeandiitefbtTormyla (YR Be prébercl o aerRe o Bhedy pytudlo A ¢ ne
art. 15  Titermashigies offormyila (Whrah be proparesl as desraibed in wotking exemeilesah Sy e
described DiydAse Ghd Hi¥rmediatos HfForiilh gggxﬁg b Brdplifed' s dHveli B §BHGng

m xt ures of enant’i oners | c rom one ano
fol | owi ng aekamplewA-2 @bAdti on procedures. The racenic conpounds ~  of
formul alQ1) may be converted into the corresponding diastereoneric salt

forms by  The stafififg l‘n%n%taﬁd ?orﬁé' bf @B |nﬁeﬁﬁ&{i§&s &E kﬂowﬁ@bﬂggﬁ Bl QR i C

salt forns are subs separ at ed or . exa sel ective or

fractional . CPPEEHHA sz%m e °9ﬁalavrbewmqagﬁarﬂglgépeonvennonal reactigh e d

t herefrom b:pr@b&eﬂes gen%m]gdkmmahltmmanner of separ ating the enanti oneric _
forns of the conpounds of fornmula (1) involves | |qU| d chromat ography using
a chira statio s Sai d re.s aII sorrerlcforms
oy a1 obS be THE FPTBRIR g fortila () PreeaPa R AP BTSSPl e AP,

i someric fobesymhesized mﬂmrfopmoﬁtacenﬁmﬂxtmgs aﬁenanﬁmhmlvaixeh cmm/seﬁadteﬂhat

the reactiog, g’cg%r a%oﬁ;e«;gaﬂ,%ngggjt']&,ah,hgesoﬁ{q%%g;ré& 'fTﬁe aegnc f {npounds

st er eoi somer 1S
st er eospeci Pf formuia@henay be COﬂVGﬂeé (311 mcmsponmsbasmem tifprms by

- g_ﬁvagt agegll?éaﬁn&ﬁﬁrh?)é saftable bﬁiﬁﬁrabﬁia@ai/d &lﬁit@re?menc salf Frtnk B STBER helftiyfs d30 -

e bio roperties o e .Co s .of _for re exenplified in
The 7 OB Dl bt Samble, Y SR of HAGHGHAL CRRIAiZAPR HREIhe cRARIARRR i
of formula dlb&ratcd\thserefrom bytﬂkahe rAmaltE&hatp)leamnbr efseparating the eaationterizx arrpl es
C.1 and C 2
found to be f slo\l;éh °aégi’g’|§ nsfi cert mﬁﬂgnga%ﬂﬂénféh&@%%%gE#mg% g%{)
C. 3. _ st«ummmhascf Sexdrmmstd@oehemlgaﬁ;us@mqmg fomins mayaalso bel dgriyedifrom
properties. the corresponding pure stereochermcally isomeric forms of the appropriate starting
PCTI EP99/ 02098 déitl']\'

25  materials, provided that the reaction occurs stereospecifically. Preferably if a specific

stereoisomer is desired, said compound will be synthesxzed by stereospecific methods

of preparation. These methods will advantageously employ enantiomerically pure
starting materials.

30 The biocidal properties of the compounds of formula (I) are exemplified in the
biological section C herein-below. In particular, the compounds of formula (I) have
bactericidal properties as evidenced in examples C.1 and C.2.

Furthermore, the compounds of formula (I) were also found to be active against certain
35  yeasts, as evidenced in example C.3.

A number of compounds of formula (I) also have algicidal properties.



-11- . The conpounds of the present invention are active against a

broad rangewgfeoFasiseri a, both gram positive as gram neddt R99/02098
bacteria. As exanples of such grampositive bacteria there may be
naned M crococcusfl avus, Staphyl ococcus aultleus, St aphyl ococcus

epiderm dis, Streptococcus faecalis, and the I|ke As exanple of such 5
gram negativentl)éaﬁ}ﬁ S{oh Grd 3@

Pseudononas dugdwghgﬁgonoﬁg‘s’ stutzerl %gﬁgagan@ﬁgg @pz’gl"é"“‘“a
Pseudormnasfmmhsmgsmveasmmm actefia. AsmXxamples Wﬁ?ﬁb&rﬁ@?‘?ﬂ%us
nor gani i, ESClb&tdrﬁltﬁexe% gbe*ﬂaﬁibﬂ'lﬂ’i&@caccusﬂé\&&%&ﬂ% coEbisenPbRst er cloacae

Sal nonel | a tg{) ri um rat, a rcescens nce
has shown th ag#ﬂ

dpemidisy Sreplpcp S deahe mddhe ik o5 9;%5%0
prot ect ed 5by magaﬁv@mdmmaemm}ebmmﬁ gfeadbmmastaemgzbm Psélomonas
bacter i a agai RLiaLPRAERRES Sitcer RelBiBond Bl poeldanfi B R Pectns,
mat eri al s", b@sewﬂbﬁwmmwd{rbtm vﬂgapml?ro&ummarganu, Escherata eali,tKlebrsjell093) .
Therefore, &‘Q}Bgé%? MX}o@PftQﬁElbﬁédeCSE@on%&’%rhbh 5 er#a rﬁ{n%g} ens, and

negative bacterl especi a y agai nst Pseu esi rous.
15 The Weikey Eaperismce basshown that gram-negai cmaéw\hmh aé@ rbf-lonally

appl i catijgns: protcctedby dnrbﬂﬂﬁ*rﬁéxﬁﬂ)raﬂélé&ﬁyﬁe@ t&mﬁﬁpéshﬁvedﬁcte@iag espQdliynd

wat er s, pulp paper rocess sus | on
Socondary o | Preudbarapie,ace BIoES <aisianh g SreRsve badpria SEdnst biocigey i ng
fluids, and t{tefitrobiocides forthe protection qfwwndis'bbyoﬂilmtdd#aummh dnugtHaIhnal

fluids, t dhesi ..
gl ues. st ar chi QPP TBREront Xofiequnds having PRRRGiAT pRlpRnl da i ghanks
emul si ons, i nkegatipobictdriss ;sg@c@tha ngalastcPsnudmmcadadss,tarerhlehly desibus: | at exes,
concrete 15 additives, drilling nmuds, toiletries, aqueous cosnetic

fornmul ati ons, ' : I|ke 25 -
anti m crobi aIT ?%%@E gf rramgr(ela) S bteha%&rw : | 35‘ CL ttle or no
water in a freeindustrial aque@tsazrecesgﬂgldsmgmoghaawamh@slm/@drpapnmlhmmsses,

paper, paper boagggrs ﬂd%‘ﬁEpeﬁ&on? %é&ﬁldary oil recover9 Qysiems, sHiNARg M Yidtal
| eat her, wood, tinber ter| the i - d|5|nfect|on of

i nani mat e surfa\i’@ﬂ‘“(?eﬂlj‘ s;qnd Bk‘t aI s, househol ds, animal stables, the

f oog :c ndtm}]r 28 mndnle'cmcammtecu&%f aqueous'l'fumﬁmlibﬂuﬂﬁ,sc g)fpd‘lﬁ'héﬁ.érﬁulélbhs ](})@dnerbe
used for the pr IV .s_fraom
degradati on by g @8'33& %&eﬁbgsn%egbglgﬁ §arél:sslog§1§ﬁ,ptﬁlg§erbe1r sglﬁgﬁns gelahnc, wax
phyt opat hogeni cembelsions.iinks, pelisheszpiginentradeaninztah slhuirs mbberlateaes, concrete.
phaseol i, ?ﬁ@;{go | o Whe Rafi¥ a,
Agr-obacterium 3 &E? ?gﬁisﬁrs %Faw g%&um%%%h%%%ﬁgg?%\ﬂﬂm aéeﬁﬁ&ﬂ
carotovora, Er wiosmyl aE‘PH%I@Eﬁ Pseudononas pi si, Pseudononas

sol anacea@sum - SiftRpitABYA @%aﬁmbbﬁﬁmwmsahémnany contaislittld P fig wald?dn hifRe! I ke.
ence, the compOUAdS . Ofaidi@hithhebiv IR R MeE SHRLE A4Bbards, pastics, hoseh
PCT/ EP991 02098 cords, rubber product, leather, wood, timber materials, and the like

- disinfection of inanimate surfaces (e.g. in hospitals, households, animal stables, the

food industry) and equipment.

30
The compounds of formula (I) can be used for the protection of plants and plant-derived
materials from degradation by phytopathogenic bacteria. As examples of such
phytopathogenic bacteria there may be named Xanthomonas campestris pv. phaseoli,
Pseudomonas syringae pv. phaseolicola, Erwinia amylovora, Agrobacterium

35  tumefaciens, Clavibacter michiganense, Erwinia carotovora, Erwinia tracheiphila,
Pseudomonas pisi, Pseudomonas solanacearum, Streptomyces scabiés, Xylella
fastidiosa, and the like. Hence, the compounds of formula (I) possess advantageous



-12- curative, preventive and system c biocidal activity to protect

plants, i '\NB%/EB%” ar culture pl ants. Said conpoundsp@fpgfosdvsa ()
can be used to protect plants or parts of plants, e.g. fruits,

bl ossons, flowers, foliage, stens, rootsjy2tubers of plants or culture
pl ants I nfected, harnmed or destroyed by m cro-organi sns, whereby

| at er-grow n arts of rotected agaj nst,  such
mi cr o- or ganf” ‘gﬁ?@ve’ preventive %’@%ﬁz %&@?Wﬂ?@@??iaﬁﬁdmﬂmm cylturgs ed
in seed di splntscSiidcompoundssf fomlnﬂa@.)canbe usedde proddct planisio)paff 8f plants) eat

bceurring I E%ﬁ{ﬁﬁ%‘*’ﬁ*‘“‘?ﬁ *‘Mm%?e SPEhE PRI P ot of aptece o™t ur o

plants in th@ro‘orgamsmp,rmcby later-growing pasiofoe used,
there mey bplaﬁﬁﬁi?@' xfowcte@@mk@s&ﬁhﬁaloso #hifms Vheat - - barley, rye,
oats, rice, sorghum and the |iKke; beets e.g. sugar beet and fodder beet;
porme and st e fruits and berrijes, . .apples, pears, pluns, peaches,

al nonds, ¢ Frapoungs o &%}WJ&WJ ordegised in seed disinfestion Kfruits, ibers,

| equmi nous éﬂr@dltgﬁamg afid t®8adt planit eﬁlth§as NS to combat pl@‘&{p hﬁ%@ﬁous%@ﬁg' nous
pl ant s, raﬁ Mmust ard‘] 8 ﬂp I ve, sunflower, on

castor - |I Q?S nuts; cucurbitaceae, e.g. punpkins,

gher ki ns’, rrel ons, cucunbers squashes fi brous pl ants, e.g. cotton,
flax, henp, A utamples of the “fldeuvdrtexyef@lture plants iP Wil She ¢ dQBPtB@f ruit,

UG TN G e %%&%Eeegemsm BB, hot - and
sweet peppebasleyl mr edts, Inckesommm and me@;ke,d)eetsadg., sugaxriiibatmm fodasrbae; tree; or

pl ants suchpome an fﬁk&&dﬁeﬁ@&cgg aﬂ?’llg\,s\bi"f f %%‘J’ﬂ?a ane té_le VI nes,

hops, bhananas,  ruk
f1 ower & rﬁtﬁlﬁ@ cﬁaamh?a%e&qné&ackhmvdq@menuaplws %g;bhans, lenuls, pess,

coni fers. Tdoybeas; Waginbﬁﬁplﬁﬁts cfyé Lrpe nmsf:hm g,orﬁy,gih\(,g %uﬁﬂﬁ\bﬁf E@coﬂﬁf pose of

illustratin t2 lg?‘ﬁu and not _to g!
The conpoun °5f’l i ‘f°§°*(‘ I5f° @%ﬁﬁﬂ%‘gp‘ct?‘i?ﬁ% o RETP “ﬁ’gﬁlﬁF@“%mel‘Rﬂse of
E) _hefsgaI _ cwompmnstpladm fibhrous plantssegl dmomrfﬂxemmp Hatef citraRfruité) eqf

i ofil ns. Joly; ol [ 0Qr gani sns
(bacteri a, é lE‘inerégrape rgr ot o?o Q{aﬁiyf %%Bﬁlg@%dm 3’ta§ %ﬁ E8ur f aces in
aqueou? en\/brﬁﬁifﬁ?ﬁ?ﬂ%“%'h:uéﬁ @bbeges\aa turpips, cagyots] pRiens, tArAGPes, potatoes,1®P6d These

il for i gy péppegsiaammwaaug k\geavdchio, %ﬁﬁﬁhﬁﬂ @ﬁrﬁﬂm} ué@%?graﬁ&éaaﬁn to

mat eri al s such .as u afgqlcs tissue,
anchored t PSA0Uf £ &fa@co,n ts)c5 G?WQthC?H%F"BoY‘Q%PQPﬁs é‘%ﬁnﬁif reRher plapts ety of
detri ment alwdl aslmna!hemab;blamte,eecg ifloweeys, shrubs, déaﬂmltﬂgseﬁuém &edsrsdcmg

condi tions f ocl,ated w t or
i ncl ude bi oafso ﬁffer@ ﬁl %%Qoﬁ{@foriﬁ éﬁtﬁtf bsrﬁlr’?fh@g ﬂFcP“ﬁW?F&g}ILH tratmg

activi 29), the Wénm%ﬁmqté%é@mhgyﬂbﬂetmdust rial pipes), oil field souring
- (the reduction of sul fates by microbes in soil) and infections caused’

2 o § YR, S T A58 cmprtfl R P RS s
PCTI EP99/ 0 Xg5pounds gangdspcherised to prevent the fonnatlon of biofilms. Bloﬁlms are
- 13- ~ composed of millions of microorganisms (bacteria, fungi, algae, and protozoa) that
30  accumulate on surfaces in aqueous environments (Science, vol. 273, p. 1795 - 1797,
1996). These film-forming microbes excrete a glue-like substance that anchors them to
materials such as metals, plastics, tissue, and soil particles. Once anchored to a surface,
biofilm microorganisms carry out a variety of detrimental or beneficial reactions,
depending on the surrounding conditions. Some of the problems associated with
35  biofilm formation include biofouling (fouling or contamination linked to microbial
activity), biocorrosion (especially of industrial pipes), oil field souring (the reduction of
sulfates by microbes in soil) and infections caused by biofilm growing on host tissues
or medical implants. Biofilm-related problems cost industry billions of dollars




annual Iy by corrodi ng pipes, reducing heat transfer or hydraulic Eressure
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PCT1EP99 145 098prayable or dilutable solutions, dilute emulsions, wettable powders, soluble pd#ders,
| dusts, granulates, and also encapsulationé_ in e.g. polymer substances. Depending on the
nature of the compositions, the _méthods of application, such as spraying, atomising,
dusting, scattering or pouring, are chosen in accordance with the intended objectives

and the prevailing circumstances.
30

The formulations, i.e. the compositions, preparations or mixtures containing the

compound (active ingredient) of formula (I) and, where appropriate, a solid or liquid

adjuvant, are prepared in known manner, e.g. by homogeneously mixing and/or

grinding the active ingredients with extenders, e.g. solvents, solid carriers and, where
35  appropriate, surface-active compounds (surfactants). |

Suitable solvents are aromatic hydrocarbons, preferably the fractions containing 8 to 12
carbon atoms, such as, alkylbenzene mixtures, e.g. dimethylbenzene mixtures or
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potassium salts of oleic or stearic acid, or of natural fatty acid mixtures which can be
obtained e.g. from coconut oil or tallow oil. In addition, there may also be mentioned

fatty acid methyltaurin salts.
30

More frequently, however, so-called synthetic surfactants are used, especially fatty
sulfonates, fatty sulfates, sulfonated benzimidazole derivatives or alkylarylsulfonates.

. The fatty sulfonates or sulfates are usually in the form of alkali metal salts, earth

35  alkaline metal salts or unsubstitued or substituted ammonium salts and contain a
Cg-22alkyl radical which also includes the alkyl moiety of acyl radicals, e.g. the sodium
or calcium salt of lignosulfonic acid, of dodecylsulfate or of a mixture of fatty alcohol
sulfates obtained from natural fatty acids. These ‘compounds also comprise the salts of
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25

Fatty acid esters of polyethylene sorbitan, such as polyoxyethylene sorbitan trioleate,
are also suitable non-ionic surfactants. -

Cationic surfactants are preferably quaternary ammonium salts which contain, as

30  N-substituent, at least one Cg-Cazalkyl radical and, as further substituents,
unsubstituted or halogenated lower alkyl, benzyl or hydroxy-lbwer alkyl radicals. The
salts are preferably in the form of halides, methylsulfates or ethylsulfates, e.g. stearyl-
trimethylammonium chloride or benzyldi(2-chloroethyl)ethylammonium bromide.

35  The surfactants customarily employed in the art of formulation are described e.g. in the
following publications:

"McCutcheon's Detergents and Emulsifiers Annual”, MC Publishing Corp.,
Ridgewood, New Jersey, 1981; H. Stache, "Tensid-Taschenbuch”, 2nd Edition,



C. Hanser Vérlag, Muni ch & Vienna, 1981, M and J. Ash, "Encycl opedi-a of
Surfactant 11, Chem cal Publishing Co., New York,pchO8%0/83098
Conposi tion 3y%%?f5|ng a conmpound of formula (I) may further conpr%ge

ot her active i ngredients, e.qg. othei bi oci des, in particular

f ungi ci des, bacterrcrdes acari ci des, nenatrcrdes I nsecticides or
her bi ci des, for exagple so as to mrden t he spectrum of action or to

prevent the Guiiansesyesie g Mynich & ¥ienna, 198d,M. eudbAsh; MEmcyclepediaof i n
syner gi sti ¢ Surfactant§", VO/EUISHI, Chemidal'PubifshingCioy, q%w%ﬁc,”ﬂgﬁgstﬁe exceeds the

activity of the individual conponents. bi oci dal agents,

whi ch may be used in conbipation with the conpounds of the pr esent
i nventi on t h&PEPRsHioRsComprising2 compaund of farmyla @) may furthenicomprisesthersactive

Fungi ci des: ilfgredléhtﬁmgmbiéfmldes,m particular fun cxdes%bac icides, acaricid
2an|I|no4rretr% %%cl.ordéﬁ%ﬂ m | ne; 6 rormaf ?91’1 | -
4' -trifluor offEPH ‘%F » Inpeqlc ?FE%HJ;‘?F 9r examy %%?%@m%ﬁﬂmmofe
(2E§3 (21| ch Ihor actidn or to prevért-the biildy aﬁmlkuh&menzmhr))bﬁdsé@ il €ssults in salnerglsuc

met hox en efa
8- hydroxyqur%f %geswgfgﬁtg{}?of%ﬁ{%u?turfgcefﬁi@ ? ‘ﬁ"‘d“m
cyanophenoxy?ﬂfpl}qflemsdr n4-yl oxy] - phenyl }-3-net hoxyacryl ate; nethyl (E)- 20
met hoxi niho[ al pha- (o-tol yl oxy)-o-tol yl]acetate; 2-phenyl phenol - (OPP), '

enomyt " bi A5 bicoREPEEGIL, Wiioh 148} b dlelSh cARRRARAT Bk i FRAG or bE"OI" !
br onuconaz ol Bresant Hiviention @eredmm%m@mdau odugts of the folbmlygclh;shs de, |

captafol, captan, carbendazim carboxin, quinonethionate, chloroneb,
chl oropi cri ngy 1@ésot hal oni |, chlozolinate, cufraneb, cynoxanil

cCyproco ol rarn di chl orophen di cl obutrazol, di cI of | uani d,
di cl orre;%z %’r‘a"tﬂbémnzpi'am merIpethy reyelopropy i pysisidingy 2165 dibsome 2himethyb! |

i ot oo pid-eoeomaaiay ct ofinge L1 RS OULRRR o5 BULIBIEN. |
ethirinol, @&glhgrrz}%?ahﬂg ﬁPe @eﬁ?%ﬁﬁﬁ%mmg? ﬁf‘ﬁ?@'ﬂ r2{%ni tropan,
f enpi cl oni | P@Eﬂ’ﬂmhpnm-ncetﬁ!mdpr %bydmxmndlmntsulphaeameﬂmgl @2 {2-{6-(pedr oxi de,
hust T azql e, YRROUTEARE) pyytadiane o) bt Oftehaxy MR, gy g neonazol e
fosetyl A un'?‘ﬁ‘tlaﬂfmtﬂ?[ﬁfi’ﬁﬁ cﬁ%-tO yios¥Ho-tplyBacetate; 2-phenylphenal (OPP), faldimerphe| ox,
guazat i ne, mm-cﬁylmsommmmlemﬁlaﬁ 1, BorioRSAT (Uenomyl bmag 1aI i,
r

B o
napht henat e, pokBu phulqo paptafok geptam carhendazim pearboxit, mumm:etmﬁaer Chmi‘bﬂ%,
%Lgﬁl EOPP‘;{chﬁ‘g 15%{1 d&%fﬁtha.‘oml (fﬂﬁi&thﬂﬁt% crﬂ?aﬂo ﬁg:?ﬁ{oxmﬁgﬁﬁrgggngggfgz
et ht ur gammlm&ﬁmm%ﬂhenoégg utgzef, dtﬁ!;iﬂwﬁmd dlclomzlzm diklotan, -
i met hyl di t hiiehefe | difenBédnag18 adimetRRneR Yimethotad I Xy
Pg/ EP99/ OZOd? 8henylatmne, gc)ﬁpyl"i_ﬁuon, ditalimfos, dithianon, domneﬂoiﬁl%ﬁe?::c?fﬁ
epoxyconazole, ethirimol, etridiazole, fenarimol, fenbuconazole, fenfuram, fenitropan,
fenpiclonil, fenpropidin, fenpropimorph, fentin acetate, fentin hydroxide, ferbam,
30 ferimzone, fluazinam, fludioxonil, fluoromide, fluquinconazole, flusilazole,
flusulfamide, flutolanil, flutriafol, folpet, fosetyl-aluminium, fthalide, fuberidazole,
furalaxyl, furmecyclox, guazatine, hexachlorobenzene, hexaconazole, hymexazol,
imazalil, imibenconazole, iminoctadine, iprobenfos (IBP), iprodione, isoprothiolane,
kasugamycin, copper preparations such as: copper hydroxide, coppér naphthenate,
35  copper oxychloride, copper sulphate, copper oxide, oxine-copf:er and Bordeaux
mixture, mancopper, mancozeb, maneb, mepanipyrim, mepronil, metalaxyl,
metconazole, methasulfocarb, methfuroxam, metiram, metsulfovax, myclobutanil,
nickel dimethyldithiocarbamate, nitrothal-isopropyl, nuarimol, ofurace, oxadixyl,




oxanocar b, oxycarboxin, pefurazoate, penconazole, pencycuron, phosdi phen,
pi maricin, PRGN, Pol yoxin, probenazole, prochloraz, prod‘ﬁl‘ﬂéﬁ?ﬁ’@ 098

propanocarb proplconazole propi neb, pyrazophos, pyrifenox,
pyrimethanil, pyroquilon, quintozene -17¢ PCNB) , sulphur and sul phur
preparations, tebuconazole, tecloftal am tecnazene, tetraconazol e,

?72![ ﬁg?nd?éf;ﬁ?‘#ﬂam gogﬁélarbémnoggﬂ%“ ggéngxﬁazloiebbé&%om U@O%?&I cxﬁ’l am de,

tricycl azol e pimaricin, plpmhmqiyoxm,rprobmqlal mpchlonazmmwmdpnt,tpmmmb
val i danycin @ﬁgz | re
t hi abe%azolﬁ %bot |a- é’?&' ZI S oth s,ggnfén %ylﬁﬁéﬁ%ﬁp? at ngg
e.g. 1,2-benAPSHE; sllphw 8 G@PIF)“' P@R‘H@W’Ei@hﬂ%‘“@%@ﬁ’ tgeloffalamy MF"TP“EO ( i e.
? ﬁ, be gzggﬂ t ibiedtonazola, rc!\i;xgs?mam“ g lrtgxgyoﬂm hﬁute-mml thireef, gg?:lgnmcd) . |
u I ClI
br o?ruconazo%/énethiﬁlp?@@hﬂﬁﬁlgitg mefon, tﬂ?qc‘ H%?Z‘B?"geatg%hﬁmgﬁ Zaz 1
IegbuconazFl mdhﬂ?@hpuﬁhmiueolemmnuiobnazole vahaam;aﬂna&zwimlomﬂmpzmcb)azol e,
ebuconazol e L]
di chl or ophen r%%@é‘ﬁ%ﬁﬁg cfggf m%s(maP W hlﬁé@gar'lgn d b? %‘s@@%gﬁ%m n,
oct hi | i none, deuwmaudoas; mgcl@d:enzlso&wekma@ms oxathiagines:such as bethoxazin
streptomygi n,g,, 3 (benaasitﬂi‘ehé}! §is G ainato- -PUhDRaHE AR 3@6:8&5) ERPREGcidally.

prepar ations sl'Acaf i ci des/ Nemat'i ci
AC 303 630, a?@ammaéo eaévqw fﬂrleﬁama affRERnagoles bromuspRazols, sypresenazole,

- am traz, - averdiRabédhazdié, ﬁib’ifbbnaﬁﬁ@%ﬂb%@&ﬁdzﬂle ReXati25lel\metbnBRdles M
- azocyclotin, ensi bendi oca benf uracarb,

b,
bensul t ap, - b&eacwpﬁgtpﬁopwon 0?1 ﬁetrL%F?‘?FZOI% or triligpRizoley, ol %r of enprox; bronmophos

A, bufencarb, buprofezin, butocarboxin, 25 but yl pyri daben, cadusaf 0s,
car baryl 15caertaﬂc&ms:car bophenot hi on, carbosul fan, cartap, CGA 157

chi o {1 uazur RO PIORRRE nifaby R PR H R O B PR Rmgamuihe i 1,
clocythrin, octhilinariepfuzancsarbosylicacidaxytetacyslio) pnpbmdzolenstmpydmymh,r! n,
cynal ott\ . MR Sopper gk B BEH e lfMRGITS, ol amet I 0

di chl of ent hi on, dichlorvos, dicli hos di crot ophos, di et hion,
di fl ubenZQrodnsﬂﬁllﬁldﬁﬂéa@@cldmh@qldﬁsﬁphos di oxat hi on, di sul f ot on,

edi f enphos, abamecmgm B30, %égﬂ‘t’eala@ﬂiﬁ’étlﬁin,%iaﬂyéﬂrﬁrkﬂﬁ&ﬁ}b &1 Hinﬂ&hnn,

et hof enprox, et hoprophos aqui n,
f enbut ati n omgagfagﬁwqcé‘f‘h&r#& r?&B‘E}Ea&PB" *\ZE}PBPE%EHFBMS ocyeRty car b,

]flenpr opat hr:c eracilephmmgxeﬁsm bwdicxaamtbenﬂfr&ﬂtm bersulthp, rbead-eyfaitmn Joifenthiin, , 35
uazi nam Xl enoxur o npr ox,

fluval i nate, BEME, Bfo HEARG S r&ﬁéﬁ ﬂ%&xﬁém}a{?&“?rg 5{{%%11?083#)8?%1?

f ur at hi o2arb buﬁapyndwpm,madm carbaryl, chﬂm&irhmrcaxb@phcﬂwnynmadmmlfan, cartap,

. :DQT? E(|I:>|9 8}0 (r) '2 8 %GRrI%I? A1008GA §8469D h&ﬁoeth&ﬁf‘l? RRIdPsthoxyfos chlorfenvml%% 151578

i soprocarb, ichiprEpauEen, chliemephps Chlomﬂﬁas’ébmmfﬁﬁMClﬂ'@F@ﬁ@F@ndOcythﬂ“a
mel at hion,  clofentezine, cyanophos, cycloprothrin, cyfluthrin, cyhalothrin, cyhexatin,

cypermethrin, cyromazine, deltamethrin, demeton-M, demeton-S, demeton-S-methyl,
30 diafenthiuron, diazinon, dichlofenthion, dichlorvos, dicliphos, dicrotophos, diethion,
diflubenzuron, dimethoate, dimethylvinphos, dioxathion, disulfoton, edifenphos,
emamectin, esfenvalerate, ethiofencarb, ethion, ethofenprox, ethoprophos, etrimphos,
fenamiphos, fenazaquin, fenbutatin oxide, fenitrothion, fenobucarb, fenothiocarb,
fenoxycarb, fenpropathrin, fenpyrad, fenpyroximate, fenthion, fenvalerate, fipronil,
35 fluazinam, flucycloxuron, flucythrinate, flufenoxuron, flufenprox, fluvalinate,
fonophos, formothion, fosthiazate, fubfenprox, furathiocarb, HCH, heptenophos,
hexaflumuron, hexythiazox, imidacloprid, iprobenfos, isazophos, isofenphos,

(@]




mecar bam rmervi nphos, nesul fenphos, netal dehyde, nethacrifos,

nmet ham dophos nmet hi dat hi on, nethi ocarb, nethonyl,

ni | benect i §° MEHERr ot ophos, noxi decti n, naled, NC 1%%%%?98

ni tenpyram onethoate, oxamyl, oxydenethg E 5 oxydepr of os, parathion
A, parathion M pernethrin, phenthoate, phorate, phosal one, phosnet ,
phosphandon, phoxim, pirimcarb, pirimphos M pirim phos A, profenofos,
promecar b, ﬂﬁQPﬁ%FﬁFh) QSOXMWF‘CCEFAWM#—Q}&&W Hu&nm;onpmaiaﬂnur,l n

pyr achl ophosmecarbam, n&wlnﬂmhﬂxBMfeaﬁhodome?ﬁm&Hé 'rﬁbﬂéag%ff uf]ﬂm, daben,

pyrimidifen, sebuf 0s,

r oxif ui_na
si | af | uof en m@é tgloélpmegﬁ?cﬂf%%h% megﬁ%?{#dm W@Eb@%‘?ﬁ?‘ﬂ
t ebupi [1 : M p mooxidectif) nabeely NG 184, NIGS| nitdnpytam, fomiﬂi% ox?xﬁylbax%dﬁhﬁﬁmﬁys
tetrac rvi hi.0 l,onme I onazi n,
t hur i nglgnm %9&@?%&) tyeaﬁﬁggﬁ gﬁ(gé ﬁ’gr?gn?‘l”t cPS‘ﬁ bate, phorate, phosalone,
trichlorf onphwmfftl pheaspkamdon, phoxxm; pmhabapmnuphmMpplhmmosm@mfenbmhcar b,
zet anethrin ?’Jiﬁ | g.gﬁ:ﬂ HRY. | nat i-on
with the co;%%und . gh& ﬁﬁp )?ﬁr sen E){:E"‘s'rﬁ'g‘t'nh[ | oﬁ’?ﬁe@%ﬁgygﬁﬁﬁng Wi der ed
products of PyHdaphgnthiop agegnﬁbgwyrﬁhg%myndaben, pysimidifen, pysipsoxifienas
3, 5-di chl OI’ bs, RH So9i2, @ﬂitﬁfoﬁp%ﬁﬁk; SIﬁfﬁbﬁnbgwgﬂBMosz terbufenomd

di br ono br.o
3451 ?eaveegnm& E8bpiriichn ) tobeaizBtony (POt teGiphes fbamcedntass. 1 or
exanpl e, 2 tetriciboyvifiph®dd, thiafénol) thidica?b, tluotﬂamhﬂhidrﬁétlim{, thighedy, phenol ,

hexachl or ﬁpﬁﬁﬁi@ﬁeﬁﬁﬁnﬁ*‘ i, B SRESRRI Ritzoron, richlcFioh "aLeRbsne
sal i cyl al deHjmet a@mm@t@mm wmlymetmedlnn antimcrobially active

carboxylic acids and their derivatives; organonetallic conpounds such

as tribggyl Utﬁbr%%ﬁ?&‘l‘ Q%e%ts that may 59 géégq" gg‘ﬂgﬂ‘%g‘?“’%m‘ ﬁ&“aéwg‘ggg{g@?am ne or

i odoni um COI’TpOUI’] S, am nes suc

1, 10- di ( n- hBESSALjuvention H!eéﬁmﬁéﬁﬁe%red product%ei the fellpwing plasseh ophenohi um
conpounds; daﬁmpémmﬁmﬁ;ﬁﬂﬁ&hl&ﬁopheﬁdl 25-didMbropRena|3, S-dibromo dprﬁﬁ&t b sal kal i ne

- 2ggi B(raha\e%d 2‘%}“‘2&1 %131, 2%?1@?8838253@?}}%8&’"‘? ﬁ Yo d' e- Né 5.9 R0 henosl

©2-mer Capt oqchlovnated hysdrodiphénylsthers such &; foeempple,ql*hydrmy-ism@r-dtchﬂérexl de, as
vel | asyg heg@lﬁﬁ%ﬁ&ﬁéﬁ eng ghdil Q—%Elo?& %ﬁ%bﬂylgﬂenol TSR 2 b&%}},ﬂ%is ureas

such as tri | or otar bani

dichlorotri f‘!cblS’FQRPEP%WX%ﬁh epheney aldehydes sweh e fosmaldghyds, glmdehyde
2- br on- 2- nidlicYlaldeRyde; alcohol@l SRS PRY ﬂé:@laﬁﬁﬁel St RIbMIR w%and
pre

chl or ohexi di n b|00|da ositio |ch are
enpl oyed in ?’ﬁ%%Q‘WBGE%‘fa%tV fita O58AN0 ?%PP%B%\?‘% aESFR‘%SYIHnGO@PP'H‘@B%
pr ef er abl y bdinetcontpounds sueh avigdophates; iodonium tampounds; mbx)o- di-afid 99% of a

solid |1 Bl il SHCRTS doﬁé]:‘}la?mh@ 012?%%6“1%5%}?} Y16 d} amifo e%(y%eOf a

WO 99151578
sur f act ant . sulfesiumarandRhosphonim gompounds ymericapto ¢ampoundsas wellos sheir alkali,

advant ageousdnh alkaline aﬁ@ﬂé@@txﬁ&mtm&ms%eégﬁfbt”cﬁﬁe - &@&&Ysthe end

user. osi.tions can al cont er a rtrves, such as,
stabi | i zer s5 gurﬁan ggnp §alL 3 glercaptopyniazm-g xide 2—mercaptoqu1noxahne-l-oxxde,

2-mercaptoquinoxaline-di-N-oxide, as well as the symmetrical disulfides of said

30  mercapto compounds; ureas such as tribromo- or trichlorocarbanﬂide,
dichlorotrifluoromethyl-diphenylurea; tﬁbromosalicylanilide; 2-bromo-2-nitro-1,3-
dihydroxypropane; dichlorobenzoxazolon; and chlorohexidine.

The biocidal compositions which are preferably employed in the method of the _
35  invention usually contain 0.1 to 99%, preferably 0.1 to 95% of a compound of formula
(D). 1 t0 99% of a solid or liquid adjuvant, and 0 to 25% preferably 0.1 to 25% of a



5 _ epoxidized vegetable oils (epoxidized coconut, rape or soybean oi Ig,
def oaners, woDoss1578 silicon oil, conservatives, viscosity P@Q'mpé?’ﬁ?@,

bi nding material's, fillers and dung or other materials for special

pur poses. The present invention al si9-relates to conpositions
conprising a conpound of fornula 10 (1) and another active ingredient, as
enuner at ed her eabov I n_quant.ifles oduei n ...synergistjic effect,
2nd & carri or SAEHE The arhasiiciel ofhe BE f4id blogRief compositcni®e Sisge ey

of formul a (I|g¢oncentrateswhibke carbeasily be dduteddydhe emdbuseer f ungi ci de are

envi saged. Preferred fornul ati ons are conposed in particular of the

fol | ow I T t s, 0% = ' T . 1abl

(o1l 041, <onh) Lol cm o GRBEEYN S .z, o Vbl

surfactants: epoxidized vege@blewils fepqxidizest eosioput] tape©r 30yhean oil),|defpamers &g i er

5 to 94% py; I Yocasi ndi firialsy Eilil ' :

0.1 to 10% pgr"g‘g{‘g |°§n%9‘i&dt%3§?{£° osity reguldhith binding mafilals! AIbAE Mg e br 90%

pref erabl y 99other matgrjals for special puspesssnsi on concentr at es active

i ngredi ent . 5 to 75% preferably 10 to 50% wat er .

94 to 24% pr?ﬁ@g@?&:ﬁ ifientioh M83telates to Mvéjﬁﬁfo%%omprising a compound &f foPmfifa%0
0% 30 Wet t abl e po acgri X

preferably 2 to . i ers ;Cive J nhgred ent
0.5 to 90% _p@le%qf wtl}erfcm@ igguadient, as eaymergted-hereabove, in quantities prodycing @y
20% pr ef er abgphedgidtic eHete, and a ca§iek.i Th Satiéula, synergistic compdzitiohs 98 ¥compound
preferably 15 90%(55 . thGrbanul.gt es a(%t Lyesl gl%r edi ent 0.5
to 30% pref ePLHigrHuR Q) vithsgpother bacterde gnd/or another fungicide are egyisaged, 7qop
preferably 97 to 85% - WO 99/ 51578 N '
. PCT/ EP99/ 0209Breferred formulations are composed in particular of the following constituent®-

The foll ow ng,£xa ' | I ded to illustrate the present invention.
Experi nental ﬁ)ﬁr_tp@ée%%agg%?rw{}#@?procedures descri bed hereinafter the
foll ow ng abbrevi ati ons were used: "ACN'

Emulsifiable concentrates

active ingredient : 1t09%, preferably 2to 5 %
surfactant: i 5t030% preferably 10 to 20%
20 ' liquid carrier 1 5to094% preferably 70 to 85%
Dusts _
active ingredient : 0.1 to 10%, preferably 0.1to 1%
solid carrier : 99.9 to 90%, preferably 99.9 to 99%
25
Suspension concentrates
active ingredient : 510 75%, preferably 10 to 50%
water : 9410 24%, preferably 88 to 30%
surfactant :  1t040%, preferably 2t030%
30 :
Wettable powders
active ingredient i 0.5t090%, preferably 1 to80%
surfactant : 0.5 to 20%, preferably 1 to 15%
solid carrier 1 5t095%, preferably 15 to 90%
35 :
Granulates
active ingredient ¢ 0.5to30%, preferably 3 to 15%

solid carrier ¢ 99.5 to 70%, preferably 97 to 85%



5 stands for acetonitrile; "THF", which stands for tetrahydrofuran; "DCM
ftands..forgod‘mlsgsnd' chl or onet hang; DUE §tands for '(':h | SOpr pEYEPINRIIS

Et OAc" stands tor ethyl acetate; NH[ err] OQAc" stands for anmoni um
acetate; "HOAc" stands for acetic acid; 4 K' stands for methyl

| sobutyl ketone. 10 For sonme chemi cals the chemi cal fornula was used,
e.g. Na®H for, sodi um hydroxi de, . err] for potassium carbonate, H2
for hydr ogenﬂéfag’?h?(fg‘&é‘amﬂlesr%%dﬂﬁ%{l)ﬂﬂmtﬂhe present ingertiofy [ err ] O3 f or
copper chromte, N2 for nitrogen gas, [err] for dichloronethane,

CH err] OH f oEx: dlpartNH3 f or ammonia, HO for hydrochloric acid, NaH for
sodi um ri fqr calciumcarbonate, CO for carbon nonoxi de,
and KOH f or @j%gp%ﬁm%ﬁwﬂml@a e following abbreviationpwerecisedt "AGNIuI a
(1) the &bscitattds far acemnittileg " THE", aetiiéh gandatfoo@ersieydrofban; "DCM'%’Eﬂﬂ‘shﬂent all'y
determ ned. L.k S e stereqgchem cal ]y jsaneric form whic

was Firer i PubARESaSTeES Saa o A5bertn et MO spuosfor ety saronse:
further refNHyQRAJDtands dort dvememinmcdcetates FHOAT siandd for acdticidida ' MER" stands

A. Prepar at i gpmihvi R8batyi BioRdi at es Example A 1 a) A mxture
of (4-fl uoropﬂenyly} ?4%? pe‘???egi nyl ) met hanone hydrochloride (1:1) (0.38 25
nmol ) and_4- oxo- 1- pi peridi necarboxylic acid, ethyl ester (0.38 nol) in

met hanoll0( 7d%r some chemicalsshe ehemien) formulaiwas usd] &g NdOHifotsodainh hydroxiden

activated cgg. foP pBtasshim 2abdh @k i3] for h for j um
acetate (50 @ﬁ%&?ﬁ%g hene sol,u%a?;o%dr?%drr?‘lg?n gakflt@‘[gr@tﬁp @E’gg’%’ﬁug%‘ﬁ&?e’
hydr ogen (2 §$PP°E Rlromites N £91 njfragen;igas.THRClp for dichlonometifane t r at e
_ﬁ[’is e}/%poaaff@f%OH_for meiﬁh_molrm'tsgmml 6nid] H@gfdfﬂ?dﬂoahlmm‘ﬁl?ﬁm(?gri‘r’]ﬂohﬂm »
err]O driged.. . fik e .sol ve was evapor a e residue
was triturath gn‘liéﬁ dftcgéﬁgé‘?\ag%}‘mﬁaﬁ%‘?‘&d&b@f cgrhonymopexide, a“d?&?/ﬁé"?rdi ng 78 g
of (4-f LHor potassipmmhydtoxideer i di nyl ) met hanone hydrochloride (interm 1).
b) A solution of 4-brono-1,1'-biphenyl (0.1 nol) in THF (200 m) was added
dr opwi se ] S | 1. mol) in, THE (50. M ). The
Gignard cor(r)pfls((a)%{é\/\('/‘gféIHJ ﬁhw&f@%ﬁ%@?ﬁ%&%& -us:feere?/\%%mé‘faF Pl 9roﬁf’“r. "Sed for
30 minutes. cAparEReRtalbndsenuned. Inthase wases shesstgregchemically dwinjericrfoffhiwhich0 m )
was added dragirstdsoldiee s dotighhd WRSA™ and the SbddnfiGE “BR Awitiidu Htfitdr fdbreRed OUT S,
t hen co%ed, @'r%urﬁ*d out mtog NH.err]C solution and extracted with
t ol uene?0 The BIERSHAL sterzoehe g a4, washed with H20, dried,
filtered and the solvent was evaporated. The residue was purified by colum
WO 99/ 51578 A. Preparation of the intermediates ' ' -

PCTI EP99/ 02 gm le A1 -21-
chr omat ogr a ver-silica gel (eluent: [err] 99/1). The pure fractions
wer e @bA| mixturd of (ﬂiﬂuﬁmpbmiyﬁdﬁpipmﬁimmmmndhydtbdﬂdﬁm 131)i(0.38f

a-y11 (22T g b Rl a5 s st 8 0l in phang) 74
(i nterm 2) mb) Was hydrogenatedt 50°C wi palladium on activated carbon (5 g) as a catalyst in
the presence of potassium acetate (S0 g) and thiophene solution (5 ml). After uptake of
hydrogen (2 equivalents), the catalyst was ﬁltere_d off and the filtrate was evaporated.
The residue was dissolved in DCM, washed with H,O, dried, filtered and the solvent
30 was evaporated. The residue was triturated in 2-propanol, filtered off and dried,
yielding 78 g of (4-fluorophenyl) (4-piperidinyl)methanone hydrochloride (interm. 1).
b) A solution of 4-bromo-1,1’-biphenyl (0.1 mol) in THF (200 ml) was added dropwise
to a2 mixture of magnesium (0.1 mol) in THF (50 ml). The Grignard complex was
formed. The mixture was stirred and refluxed for 30 minutes. A solution of
35 intermedia_te (1) (0.05 mol) in THF (50 ml) was added dropwise. The mixture was
stirred and refluxed for 6 hours, then cooled, poured out into a NH4Cl solution and
extracted with toluene. The organic layer was separated, washed with H,0, dried,
filtered and the solvent was evaporated. The residue was purified by column



a) 12.5g ,of acetyl-4-piperidinecarbonyl chloride were added portionw se to
a mxture o/ 8;.7810 g of 4-fluoro-1,1'-biphenyl, 17.5g of mmmwmtwn
)-chl ori de an(? 8 f 1,2-di- chl or oet hane. Upon conpl etion, stirring
was continued for 1 hour at reflux tHaperature. The reaction m xture
was poured into a mxture of crushed ice and 10 hydr ochl ori c acid. The

Evaporat ed. o PRORHEY e b el e CERGRICHIOB A, The pure friigns were
was fil Iter ed adilectad dndithiesd]vent whsjevagomﬁerc]igy(ckﬁn@ng obf+)-ethyl 4-[[(1 1"-bipheny})-
(ntorm 3 dsnt-HaRphdnbhscronymengh P8 biipeael P LY (ihEn 2

solution (6 N, 100 mM) was stirred 15 for 3 hours at reflux tenperature.
After coobi ngExample d&.2ci pi t ated product was filtered of f .and

suspended in i th
sgdPum hydlr ox%jéfg ex%ﬁ?ﬁggﬁ&néﬁa@ﬁﬁﬂ%?%%ge mﬁaﬂ@%&t was dried,
filtered M‘Q}B@Khléd ipheryldl Theg ofialymirgun-6id)-chioride and 60g of 1,2-di-

(4" -fluoro-[ %}ﬁoxjébﬂhaﬂé‘Yme{’fcdfh@leﬁ&r stlmng wﬂs‘ dbﬁﬁhdéd%})l H&I‘H&%ﬂﬁﬁ (i nt erm

4). 20 c) To a stirr m xture. of 11 errredlate
N, N- di et hyl et WERSFHYIE- iﬂa reaction I%Bregwaﬁmurq F‘bﬁ‘ BW&‘PFPa‘?fé’g'“%’Fé

dropwi se 19 ¢ lojdrétﬁﬂwric m b'meapllwﬁdstlmmtraw@wnh DCM. CTiigdxttaet wdﬁdﬁddon

stirring was or .1 reflux t ature. Aft
co0l 1 ng. ¢ he eI P CyaeStads, "(hrend e (A EPm rBrosthof | Thegradhot o
evapor at ed, was filtgreé bffiand dtied gyi¢lding4%) g (80.8%) of 1-acetyl-4-[(4’-fluoro-[1,1’- '

C4-[(4 -l - 1- di ne- 25 boxyl at
(i nterm E;”%lbﬂ“%“?kﬁ@ﬁ?*“‘%vﬁpéé@'?%ﬁ%@%%enep'(862'18' ol ' Tﬁir(ééym""f
- was added dr dpwiAdeixtgresf 15 g of iptermegdiate §3) and §HG] salvtian G118, 140 ml .w\aswwre@lo

m). The 1&i xtws h\bﬁfs a‘i'frd:ﬂd aﬁture Aftef €4d ed.efp%clﬁ&téa ﬂﬁaﬁ@t v dilée!

oo added o oHhRSLsepadth Hie” e bk %se@eaﬂggpéthpamem%‘imﬁ%

t hen cool ed, mumdymldemld eatraci¢diwith dithidréfiethmnt. UThe exteaet wax dried, fildred t h

tol uene. W@Q/ﬁgﬁfa&aﬁnyﬁli@ £ gY&%%gBPQ g‘lglgrorn@f' g:cﬂeﬁ%liﬂ vgg t{-r] O dried,

- filtered and purified
over silica griperigingl)-gnetkanone (interm(4). uent : [err] ' 100% . The pure
. fractionggwerg ?6’5'sﬁﬁﬁ&ﬁuﬁﬂ9e Bl in‘ﬁ%ﬁne&ﬁ& M R WV-diéiRidth

. (1009 of ()- uor o heny hydr.oxyphenyl met hyI ) 1-
- 35  piperidi ]ré)oé?%‘&?b 05?183 P‘Pﬂ‘@éﬁ?\aﬁ ‘Pd‘%l’w‘se ﬁﬁi‘%ww hlordae Parat e
(6) (0.062 nm¢om léteHBdm(oﬂBstﬁ‘anEﬁs abr)tmua& fatl e dt fefihx temperaﬁﬁé | afed for 4
C\%ugg / 51-2(73850&\6 ing, t ES‘ attmeedwasT»QEshE w1t?1 water, %ngclzl Sisl?c:reda and evaporated,

PCT/ EP9910209gelding 13 g (91 4%) of 4-[(4’-fluoro-[1,1 -blphenyl]-4-yl)carbonyl] -1-piperidtie-

~al kal i zegsw t ngh extracted with DCM The organic |ayer was
- separ at 6%5 &Wyﬂtékggrﬁ H[err((ko dried, filtered and the solvent was

evaporat ed, ydeh gelugon of gropggb%lzene 118 grol) in THF (50 ml) was added dropwise to a
4-[[4-fluor O(xlmadturebifﬁﬁ@wi pmA0MI1B Rkt |'Im=klm ﬁiﬂbe]meﬁﬁfxt&b%s(shﬂwﬁm 7).

4} oo 1 pi per PHPHEb (D pities aad then cogisa" & sepchat snterrpedists (0059 oD in

et hanol  ( 2501‘HF)(14mmlmak ajiled drapwisd. B mixtire waststirrpd khdubfluxed overnighgn

| ?‘it 'm" f‘t €GoCar RO cdfled)poiitedout Mt 2 %aturdith NBGCPESIREAT SadP Lxrld e ARMAN BIRRE UL | ON

: The organic layer was separated, washed with H>O, dried, filtered and the solvent was
evaporated. The residue was purified over silica gel on a glass filter (eluent : CH,Clp
100%). The pure fractions were collected and the solvent was evaporated, yielding 27 g
(100%) of (+)-ethyl 4-[[4'-fluoro(1, 1'-b1phenyl)—4-yl]hydroxyphenylmethyl] 1-

35 plpendmecarboxylate (interm. 6)
€) A mixture of intermediate (6) (0.062 mol) in HBr (48 %, 250 ml) was stirred and
refluxed for 4 hours. The solvent was evaporated. The residue was dissolved in DCM,



After uptake of hydrogen (1 equivalent), the catalyst was filtered off and

t he f||trate evaporated, yielding 25.5 g (90% Posho2
4[4 -1 CBPERISTE_1i bheny! )4-y!Tpheny! - OPchiPbuos

met hyl ene] (1, 4' - bi pi peri di ne) -carboxylate (interm 8). 10 Exanpl e
A3 a) A mxture of 1, b| phenyl 3 nol ) and
alumnum(lllgschlorlde(o nol 1, 2-di chl oroet hane (500 nm) was
stirred. A nilktlized with NEH4OH W%W@)E’#hw )The.organic layer was separated,

i b se 15 s D, PP st ald s dhvenc s dvaptated Hcldg 1900 (oot o

30[err] Q). Tﬁe‘fzﬁ?ﬂqﬂ(ﬁngblpﬂenyi)-ﬂ-gﬂpﬁggélnggygggmnegm,(mpe N-or 90

g_l{lg'; re]s0 poLﬁ)édMWraofumermﬂﬂla}aW)MOSEMthBmﬂrMcﬁli—p éimeéaﬂabx eid,

t he sol vgnt wayg g@ﬁ&%@f’“ﬁ ga}aégl@gg%v\g‘gi%ﬁxﬁ eé‘a“"ﬂﬁ 5@‘%0%#‘ aﬁ ‘E

e e R .
racti ons WeAfe entf Hoalyel G

was crystallized from recl pltat

dried, "yi el divABeradgyigiding ofrrtkx)| Adif-Slppna(y,1 5biphenyli-4wyllphenyl-

car boxyl at e mhéthylenei(1 @')bxplpendme)bl 'cArbBixylate/ (ntérim. ) or ono- 4- met hoxybenzene
(0.053 gl ) in THF (150 m) was added dropW| se under nitrogen flow to

a stirring xt ur e magnesi um (0. 053 nol) and a few 25 crystal s of
I[[err] inT . The mxture was stirred and refluxed for 1 hour. A

_'_r|1_1hxt ure of m)'rAemmdneaifd I DiphelyD@B nml))andglu]ihﬁnﬁm-éﬂldnm Nz tE)s) ;;Indr ?DW se. -
e mi uxed fo u 0 into a -

sat ur at ed Nl—fljcﬁe ! ?i}e (56@{}1]?\095 gﬁ?’?& A L‘é 8‘1‘3&@ é@gﬁo‘fal’i %&Bf]r mes with
DCM The cordp e@ﬂ@&?ﬁ}'l@tel (Q@emok)vasl 2—dlchlomel.\hhm1l(lﬁﬁ od) was hdddd@repwisence

wth a t ur, ORszh t was
evapora? gd o‘?%fgs racﬁﬁ%h&ﬁ\/\%ﬁ{@xoﬂ}ét a?mnt?# w()‘dlj] @g IB?%EI% ¥’§£

preci pi t at e SHEE £ WWE?@@PBW“’%%R? Q- minytes, poured ouy intg ice apd HiGbandeixtragtedt hy |
4-[[(1, 1 - biwith DCM. CH30H was added. The organic layer was separated, dried, filtered and

h ) -4-vyl d th d b I t -
i ey e S AR aiepled, R BHE b pdirle by el B atoRiAnhaer
met hanol ( 25dicaigyl mnnﬁHzfddﬁ&iaé)H 99/1). Thet pu5e Gactidns weat taltkictedhand tect i vat ed
car bon 8 Ghof¥eney ckaboiaied. Aht KridilvARrAbaliRa b HIPECINE bbbt
t he catal yst_, was flltere

rate was eva
yi el di ng 12 Mitegpd ofhyang drgd, (F@Fﬂ ‘?2 gohgthyl,-4-(4-phenylbenzoy E)) -1-piperidine-
, 1' - bi phenylcarbpkylate-(imén9yphenyl ) - . met hyl ] - 1- pi peri di necar boxyl ate

é,'CQ} STy, Sy A mixture of 1¥Pom8 PR xybenzene (0.053 mol) in THF (150 mi) was dded

d) A nixt ur drepwiseendensitiogen flowitp a(stirmipOomixtirg ofincigpesias €0.058 hipl)randiadew( 20

Tﬁﬁ?(@ h d
tg)helnncoo ed. &rﬁﬂ P% Oml was evaporﬁ# gﬂgq‘%ﬂresﬁ%luegwal{'% ; rgl \allgd in’
Herr]O (25@117511176%'& (OeD%aEO)mTHFéaQQm&w added drapiwises Thet h DCM

The co rTbld ne dmﬁlil%lf\‘rh@ sdrﬁéﬁnd\w%u%?sffiﬁﬂ héw, féurvd 6!51 inf® a sali¢hted NALL1S6HUbA N 2
ovaporat ed%@ﬁeﬁﬁéﬁ@mﬁ%ﬂm%‘%ﬁ% T CRRPBHL AP BYEr e i 1§ ca
gel (el uent washed onte withrH3O afdoficet witlh & bdturamldN4Cl salutibf) diedfiltdred and i
Cest e ACbbBR i apdiatoh  Thistrablibn Wa 3Bl 8RS CRIGRIDRIE e’ ©! O N0
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. €) A mixture of intermediate (10) (0.029 mol) in methanol (250 ml) was hydrogenated
at 50°C with palladium on activated carbon (2 g) as a catalyst. After uptake of
35  hydrogen (1 equivalent), the catalyst was filtered off and the filtrate was evaporated,
yielding 12.5 g (100%) of (x)-ethyl 4-[[(1,1'-biphenyl)-4-yl1](4-methoxyphenyl)-
methyl]-1-piperidinecarboxylate (interm. 11). '
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(interm »). c) Amxture of internediate (14) (0.078 nol) in
nmet hanol ( 250Bganpléas4hydr ogenat ed at 50[err]C for 2 days with
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yielding 27 g'of (x)-ethyl 4-{{(1,1"-biphenyl)-4-yllphenylmethyl]-1-piperidine-
30  carboxylate (interm. 15). _ | _
d) A mixture of intermediate (15) (0.023 mol) and sodium hydrogen sulfite (1 g) in
hydrobromic acid (48%) (250 ml) was stirred and refluxed for 6 hours, then cooled and
allowed to crystallize out. The precipitate was filtered off and dried, yielding 5.29 g
(69%) of product. This fraction was separated into its enantiomers by HPLC (eluent :
35  hexane/ethanol 40/60; column: CHIRALPAK AD 5 cm). Two pure fractions were
collected and their solvents were evaporated, yielding 2.4 g of fraction 1 and 2.2g of

- fraction 2.
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pal I adi um on activated carbon (109 (1 ghgas a catalyst in the
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30  filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent : CHaClp/EtOAc/hexane 1/1/98). Two pure
fractions were collected and their solvents were cvaporatéd. Fraction 2 was crystallized
from 2-propanol. The precipitate was filtered off and dried. The mother layer was
evaporated and combined with fraction 1, yielding 45 g of ethyl | 3-[(1,1"-biphenyl)-4-

35  yl]-3-phenyl-2-propenoate (interm. 18).

b) A mixture of intermediate (18) (0.137 mol) in methanol (500 ml) was hydrogenated
at room temperature under a 1 atm pressure with palladium on activated carbon (10%)
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crystallized 1 hourand extracted with DIPE. The organic layer was separated, washed once with a
30  saturated K2COj3 solution, twice with H>O and once with a saturated NaCl solution,
then dried, filtered and the solvent was evaporated. This fraction was purified by
column chromatography over silica gel (eluent: CH,Cly/ hexane/EtOAc 50/30/20).
Two pure fractions were collected and their solvents were evaporated, yielding 8.8 g
(29%) of 4-(3-chloro-1-phenyl-1-propenyl)(1,1'-biphenyl) (inténn. 22).
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sol vent vvasphsta{itmethyla(dl-ﬁ;ﬂlenm(maan 24).- was dissolved in 2-propanol and
converted into the hydrochloric acid salt (1:2) from 2- propanol / HO .

-The preC|p|h§ filtered off and dried, yielding 4.2 g of 4-[[(1,1"- 5
bi phenyl ) - 4=7@F¥$‘Puorophenyl ) met hyl en] (1, 4' - bi pi peridine) dihydrochloride
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4-[ (4" -34 uor eHot1CHRORYBMY). ¥hé pure fractions were collected and the solvent was
evaporated. The residue was crystallized from 2-propanol. The precipitate was filtered.
off and dried, yielding 1.8 g of (A)-4-[([1,1"-biphenyl]-4-y)phenylmethyl]-1-piperidine-
propanenitrile (interm. 25, [OL]DO = -8.29° (¢ = 24.73 mg/5 ml in DMF), mp. 106°C).
Analogously but starting from intermediate (26), (B)-4-[([1,1"-biphenyl}-4-yl)-
30  phenylmethyl]-1-piperidinepropanenitrile (interm. 27, [oc]lzjo- +8.23° (c = 24.923 mg/5
‘ml in DMF), mp. 92°C), was prepared.

B. Preparation of the final compounds

Example B.1
35 A mixture of intermediate (2) (0.06 mol) in hydrobromic acid (48%) (250 ml) was

stirred and refluxed for 4 hours and then cooled. The precipitate was filtered off and
dried, yielding 25.2 g of product. Part of this fraction (5 g) was converted into the free
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r onasi pner a | err S err

CH err] OH 9/ fﬁ@ﬂ%&f‘?ﬁ"ﬁc—? qﬂ‘&éhg'aﬁcﬁ‘ﬁ {”(% ﬁfFFW;%? . m n)
50/ 0150, (£)-4-[[4-fluoro(1, 1'-blphenyl)-4-yl]pheny1methyl](1 ,/4'-bipiperidine) thydro-

chloride.monohydrate (comp. 7).
30

Example B.4
A mixture of ethyl 4-[[(1,1'-biphenyl)-4-yI]phenylmethylene](1,4'-bipiperidine)-1'-
carboxylate (0.0083 mol) in methanol (150 ml) was hydrogenated with palladium on
carbon (10%, 2 g) as a catalyst. After uptake of hydrogen (1 equivalent), the catalyst
35  was filtered off and the filtrate was evaporated. A mixture of potassium hydroxide
(20 g) in 2-propanol (200 ml) was added to the residue The mixture was stirred and
refluxed for 4 hours. The solvent was evaporated. The residue was dissolved in DCM
(500 ml). The mixture was washed three times with HO and once with a saturated



(13.02 mn) 0/0/100, (13.33-18.32 mn) 100/0/0). The desired fractions were

col | ect ed 0 %@d the sol vent was evaporated, yielding O.péprgoido08
()-4-[[ (1, VOB cnyl ) 4-yl] pheny! -
methyl]-1"- butyI (1,4 -Dbipiperidine) (conpg-14). 20 Exanple B. 6 A

m xture of internediate (21) (0.00027 nol),

N, N, N -tri -1.3-pro di gm ne 0.100 g) and sodi um car bonat e
(0. 100 g) %M@Wh%‘%ﬁﬁﬁd@a&ew‘} @s gyapofated. The residpgevasi ght at

900f The destanvertekinpoothe tydmshloric heidadlt ¢ho) with 2Ep 1,91'113 cipitate was
er f or mance

Corrlm 100 W%%gff‘ﬁﬂﬁiﬁéﬁ‘%‘%‘ﬁ?é#?ﬁ/fﬁ @‘E@f‘%&ﬁ&l whswlh#alfp?aﬂmm
90/ 10] / CH[ ermetayl@i4'bipiperidi yqrochlonde m@hy&ate((ﬂ:ﬁnﬁ.]z(m n) 0/50/ 50,
(16.32 nbn) 0/0/100, (16. 33m n-end) 75/25/0). The desired fractions

were col | ectwﬁt@he sol vent was evaporated, yielding 0.020 g of
()-N[3-[(1, -4-yl]-3- phenylproggl] N, N, N -trinmethyl propanedi am
i ne (&ﬁlﬂﬁ BR9r plagin mon actived gptben €0.100 g, asaoatalystl\ua&stmfcdm methanol

NN - di et hy|l 2k}, (lﬁdaﬁupxdnmpﬁ&é ph%ﬂdon%fﬁegﬁggﬁg@ghgﬁr (rﬂla ?%dczega)

| DMVF t
?8 2)1I 20| ) l{#assmn?ac%% @7@0@%) Maﬁ&w 14000 g, + /0803 med)was agded.st i rr ed
at 60C 6r Edmpound420) (10083 mol)diaméthaiot (Binly Waatded balihe rddtBiof Blix@R Was

o d th d
L2001, (LA RS, A Wb P
wi th H err] thegatialysi veasiilieredeofE aThe desirdd Nalﬁpomd wis isolated bad\pakificihy ngl;.t ered
and the sol \RabmifRe ﬁﬁﬁi&%?&tﬁ%ogrwﬁ’y 5t aPr6cniBm DA &Ltk X bHsG ) Wit

silica gel
PCT/ EP98 | 02d%rgmasil Spherical silica S160 (100 g, 5 um; eluent gradient : CH2C12/(CH2C1212 9-

(el uent 15[ermhdlesrl])/cﬁijelﬂ()mﬁﬁﬂmmm,e[li)m%h?momrﬁo%rhﬁ?? (] d N and
roc

acia o (L5 BT 58 B i) pbBh e Shssed retane wammodlirtdr o0

of f and dri eud tlgcl sel\d:nh\gas evaporated, yielding 0.040 g of (+)-4-[[(1, 1'-b1phenyl)~4-yl]%hen yl-

N- 1,1 NN - di met hyl 3 t hyl
R)py ][[( m%gﬁg%ﬂsgggﬁﬁéw&%‘aﬁaﬁﬁocﬂl ori dlem(eco?/rp 52% (methy gaggl)g

- B. 8 The Gignard reaction was started with magnesium (0.08 nol) and a
fewm 29 a___Pizéxam le Bbxt ure of 4- br onobi phenyl (0.08 nol) in THF (150 m).

Then the re&lnﬂtu&*tﬁlﬁfbﬁfﬁé&iﬁe [23) (ooéozﬂrﬁaﬁrWth&ﬁxémj(lw cl ?Foaaﬁgédrigrﬂﬁ.uged £ or

£ 5o S WS ity B e o i
(di met hyl armmh@hh;ﬂqmc- mhpeleslwdmplrdpohn@mpmm sa‘[g?é} C{;g Wg hiyhide (0.023
843318

) e s PeRa bbb e S dvek PlpTblen 8D W0

with NHRr r pleentigyadient: [(9:5% NEHOA iniHaQ)EHIEN S0AQMEHEOH/CHON @tmin) Was
added. The [ was
separ at ed, VSPZSW avmmﬁ gﬁ(ﬂsb é%EI 39[‘*4%6/?,1?@@635@%@) { ) T\'/lags

sat ur at ed ractions were collected and the solvent was evaporated, yxeldmg 0 020 gof
(i)-N—[3—[(l 1'-biphenyl)-4-yl]-3-phenylpropyl]-N,N', N -trimethylpropanediamine
(comp. 38).
30
Example B.7

A mixture of NN ’-dimethyl-N-[(3-methylamino)propyl]-1,3-propanediamine (0.0248
mol) in DMF (75 ml) was stirred at 60°C. A mixture of intermediate (24) (0.01 mo}) in
DMF (75 ml) was added dropwise. The mixture was stirred at 60°C for 6 hours and at

35 room temperature overnight. The solvent was evaporated. Hy0 (100' ml) was added
and the mixture was extacted three times with DCM. The combined 6rganic layer was
washed twice with HoO and once with a saturated NaCl solution, then dried, filtered
and the solvent was evaporated. The residue was purified by HPLC over silica gel



HCl /- 2-propanol . The precipitate was filtered off and cryétal'l I zed from
CH err] OH anglo 99s51578di et hyl ether. The precipitate was filter aaCTEFIA2GHS

dried, yielding 1.05 g (7.8% of ()-[err]- [(1,1
' - bi phenyl )-4-yl]-a-(2, 4-di chl orophenyl) - 4-.p@- (di et hyl am no) et hyl ] - 1- pi per
I di ne- 20 propanol di hydrochl oride (conp. 34). Exanpl e B. 9

- A m xture of

()-N-[3-([ 1, 1" BrentSiie/CHsQHA(GHIOTNES) 32/4/4) The pye fractipns,wrge collected
met hyl ) - 1, 2- et hadithdiselvenew{Oevap6raral. )Theresidadwaotonveied irto ﬂmwlwdngclﬂ@mwd ed
t 25 t
Ater uptake ofittsS i Z”P‘ébea“%@*iqu.  Bibcfiftalt e ittt Bordha el ifliliel '
off and the fi ()MIKLl& lpbmﬂbﬁﬂfﬂbbﬁmylmﬂhylld}fN’-tdgnah}'héﬁ'-fﬁjéntthylmm@propy]]-
ted iqitogt %{Qﬁﬂf& dﬁ%ﬂﬂh th HCl / 2- I
)Cllog?lgr ng 2I 7609’32?o - N- hé)fﬂ Ip eny{:?-l}l-%) WI3 phenyl propyl] - ﬁr?pano

met hyl - 1, 2- et hanedi am ne di hydrochl oride (conp. 56) Exanpl e B. 10
A mixture of iExampled.8te (25) (0.003 nol) in a mxture of met hanol

i sat grya}“ ed wit ?ng Gri gg»taaesam Wsstafe \Jﬁmjﬁfg ik 0,08 n%ﬂvﬂ(‘ew b i th
equi val ent s), s’é";"qthé@ef‘y]l @e@e‘&"’é?‘f %&cﬁltsﬁgﬂ? eereggofthmxture
ﬁ;gfg 2 ﬁlt g?llochg{ Jé—bﬁdrﬂ(?lﬁ phéy] i 'BHBImdddéua%g fm@amér re%ﬂlﬂm‘??éea'%ﬁbh@ﬂxhﬁ’é Wat he
evapor at ed. Th&T® drpégeﬁf‘g%g ?‘F({tﬁ 1, £4° ‘Fﬁl %%M@f@t‘}?&?ﬂ)ﬁﬁr [%red of f-
~and dried, yi é(dinathylaming)etyl}- Ipipridinyl]-1-propanondOddgdifcchkfide (0.023 mol)

- PCT/ EP99/ 02098

- 30- P i Bhee 9113 R o b EsPBgaRt ne
di hydr ochl ori deeflux edforlhrur,rtgmm qleds deeamnprseq gyith NH4CI 1 %anttannedpmlu@dF 5
l'i st the. coymoydidsusd AEY s¥¥Bfién Wa@ﬂ&de%dTH&ﬁ'ﬁ’ithd\gaé er%Ei’oPﬁ \Jhlil@ ’ﬂfﬁf&% ic Jayer

Exanpl es. Th f |1 bb t

ke L LI I (T T SR S
[err] stands fHCI/tmpropanol The picbipitari watfilte?ed 6ff ah@ trylstailizeddforh OHIOR and
(R R0y 2. 3- ity ot e gt ittt and i pldpe P32 A) of (v
. (E) - CAHA04 st Kibd5biphenyl)-4-yijoer-(2 #)dichloropbergd)-4il2-(dimeth daino)éthryli1i-pipenidine-
salt), .(4yl e{:fokaﬁ&l?&ﬂ?d:?%?]oﬁg% ﬁs’a‘}%g“ . butenedioic acid salt (maleic

aci d sal t), st ands -1, 2, 3- propanetri car boxyl at e
(citric aci d salt), and BIT stands for the 1,2-benzisothiazolin-3-
one salt. ExampleB9e F- 1

A mixture of (&)-N-[3-([1,1"-biphenyl}-4-yl)-3-phenylpropyl]-N'-methyl-N'-(phenyl-
methyl)-1,2-ethanediamine (0.006 mol) in methanol (150 ml) was hydrogenated at

25  room temperature with palladium on carbon (10%, 1 g) as a catalyst. After uptake of
hydrogen (1 equivalent), the catalyst was filtered off and the filtrate was evaporated,
giving a residue that was converted into the hydrochloric acid salt (1:2) with
HCl/2-propanol, yielding 2.76 g of (+)-N-[3-([1,1'-biphenyl]-4-y1)-3-phenylpropyl]-N'-
methyl-1,2-ethanediamine dihydrochloride (comp. 56).

30
Example B.10
A mixture of intermediate (25) (0.003 mol) in a mixture of methanol saturated with
NH3 (200 ml) was hydrogenated at 20°C ovemight with Raney Ni (1 g) as a catalyst.
After uptake of hydrogen (2 equivalents), the catalyst was filtered off and the filtrate
35  was evaporated. The residue was dissolved in 2-propanol and converted into the
hydrochloric acid salt (1:2) with 2-propanol/HCI. The solvent was evaporated. The
residue was triturated in diethyl ether, filtered off and dried, yielding 1.4 g of (A)-4-



[err] 15 Co Ex. X Hvs Rl[e(rjr] . No
Rlerr] Rlerr] physi cal OdpEREP99/62098 :
No. WOSSISTR 5 4. b. double 4-F 4-F
H (B)-[err] (21:2) Y T
e s 2 B.1
d.b. doubl d{[1,1"-biphenyl]-4-yD)phenylmethyR-1-piperidinepropananiihe dihydrochloride
( 1: 2) teu‘ahydrate {comp. 78). . e e :
........ . 2-propanol ate(l: 1)
e s et e e e . 3 B.1d.b.
doubl e Table F-1 to B-5 list the compounds that were prepared aceprding to one of the above
HCl (1:2)5  Examples. The following abbreviations were used in-the tables : C4HgOs5 stands for - -
. the 2-hydroxyhuitariediqic acjd §¢j (malicacid salt), .CoFpO4 stands for they
H . ethanedioate salt, .C4HgO4 stands.for the butanedioate l:;'alt, C4HgOg stands for the [R-

. _ g . 2 D, douhl e = .
[ @Ry i 50 ol ) i g

H single for ()2-butenedioic acid salt (fumaric gcid salt), .(Z)-C4H404 ktands for (Z)-2-
.HA (11@) butenedioic acid salt (maleic acid salt), .C¢HgO7 stands for .2-hydroxy-1,2,3-" = " " * -

HO (1:2) .ohesalO (1:1) oot e
e e oo 8 B.2 H single 4-F

; HO (1:2) o
e S SN LA

9 B.2 H singl 4-F , @& | 4-CH err] H

HO (1:2) 10 BRI lsingle 4-SOerr]oH ™ 4-SQlerr] oH

H TS L .

....... 15 12 B'1 H SSiAgle H
4-0CH err] - H ' ' HBr ( 15 .2) 13
B.1 H sipglre H- Lo @ o =
HCL(1:2)  HREO(IBB) X | oo | RY.. |- RE .| RID. .| physicaldate
........... No.. |.No. _
PCT/ EP99/ 0209 oy STo7
T A T 5 o S N T S - Y7oy
data | 2 |B.1|db.|double] H | 4F H HCL(:) - -
_ .2-propanolate(1:1)
3 |B.1|db. |double| H H H HCI(1:2)
4 [B2|db.|double[ 4F H H -
5 |B.2|db. |double] 4-F H_ H HCI (1:1) H0 (1:1)
6 |B.2| H |single| 4F 4F H HCI(1:2)
7 |B3| H |single| 4F H H HC (1:2) Hp0 (1:1)
8 |B2| H |single| 4F [ 4C H HCI (1:2)
9 |B2| H |single| 4F | 4.CHy H HC1(1:2)
10 {B.1| H | single | 4-SO,0H | 4-SO,0H H -
11 |B4| H |single| H | 4F H HCI (1:1) H20 (1:2)
12 |B.1| H |single| H | 4-0CH, H HBr (1:2)
13 |B.1| H |single| H 4-OH H HCI (1:2) .Hy0 (1:3)




No. . No, e '
........... WO 99/51578 - T 14 B.5 H singlRETEPM(QR08
H [err] 15 B.5 H single H H [err] . HC1
(1:3) .Herr]0 (1:5) 16 BA H si3lgle H H
[err] H[err]O(l 1) 17 B.5 H single H H
[err] Bl o | b 18 B3 H single H
H g8 | BX | x | w= | HORE1: %) RS |19 05 H| si physical data H
H [erfNo.INo.l 20 B.4 H silngle H H H
|_|HCI (1:2) . Hpg4l %i X | single 2 Bl 1 gH |sicighsen, H . H
et .ol SO NOUUTONE SOOI WO N
(A .HC (1:2) 15 Hﬁﬁ |-Hi)single| 3 g 1H H [(CEbhtEH3)z |H -HCI(1:3) HaQ1:5)
H 2p ' : : .
lorr)= +5. op(piéy B4 Boplel H | H | (CH)NE B0
in CHerr]OH){ 17 {B.5{ H | single H H (CH3)oCH3 -
(B - HC (L) g8 | i lnglol w33 B 1| Momempols  Hamoaz M
e qZ2TIraTeT T *

= 0.05% in| &q|&3] 3kl simglep, H. direH bbnd CHs Talle F-2. -
[err] 5 4| H | e FX. H X H R|e”]H R[e”].HCl BLElo1: 1
Rl err] .physi Cdlzotd.Btd. sg&r\?u No dbrr g Chi-€ "e%rg"l"""('"ﬂz '''''
H H J[err(2l [B.l] Hysmele by H H_ 25 1.5, b FCH CHABr(12) H
H [err] . . (QOOH) 2 1: 2) 26 B 1db '(@b"‘.ﬁU[(?QS]HzU(I 9
H | 284N B | single | - (800H)|2(112) H S 08° (o 0,05
.Herr[0(1: 1) D7 BT H b. =CHCH2 H  H  H [0 = +5.08° (c = 0.05f p
(COOH) 2(1: 2)} ' in CH30H)

(B); .HCI(1:2) .H,0(1:1)

23 | B.1| H | single H H H [ a]lz)l): 2.14°
(¢ =0.05% in CH;0H)

d.b. : direct bond

Table F-2
5
Co | Ex. | « ==a! | Rl | RS | RS Ril physical data
No. | No.
24 |B7|db. |=cu-c, | B | B | H |-CHpNCH),|  HC(:2)
25 |B.l|db. |=CHCHy| H | H | H | ~(CHgNH; | .(COOH)(1:2)
26 |B.1|dbl=cHcH| B | H | H| -cHNHE, (COOH)(1:2)
x Hy0(1:1)
27 |B.1|db.|=CHCH,| H | H | H NHp (COOH)(1:2)
- T Hp0(1:1)
28|B4| H| -(CHy, | H | H | H |-(CH2),N(CH3), HCI(1:2)



WD 99151578 PCT/ EP99/ 02098
- 32- X Rlerr] RS R6 R1lpcT/EP99/02098
physi cal d‘g@%%. NO.
29 B.1 H -(CH)2 H H H 32- -(CH2)2NH .HO (1:2)
Cee 2propano|ate(1 1) 30 B.1 H -(CH2) 2 H H
[err] colex T =T : _ S
: JCo Bx] x| a1 PBRI| #5 | RS( CHZ)ZRH H H physikhl data
- NH2 No. | Ner|r ] T EE
............. N PR T .12. ).~.Jate: I) 32 BT I-fél _2[err|
H H H29|B1| BrrycHas | 87| HH| H-[o@muNEy | HHCE2 [efr
34 B.8 OH -(|CH2) H 2-Cl14 C -[drr] . HCl 12-25)'opan55te(B1ﬁ
d.b. =CHCH2 H H H -N(TH3) 2 Table F-3 Céei)rj
Co Ex. X|30|B1| BerlrHCHz o HRBRE | H | CHNH, | phyH@%yat 4
No. 35 H.7..1d.b.l. =CH-CH errl-l.CH3 [err] .. ..... 2-propanolate(1 1)
36 B.7 d.]. =CH- CH4 H -(}ECHZ)SN CH3)p . 37 B.7 ﬁ 1:2)
=CHCH err]}31 |B.1|[E]-Cp BB |Hl | ferf] -NHzerr] G
_CHe-cHe- ML l-coeyoliomRi 2. |56l B9 HI - CHR- CHP- 2-|pr0pan@late(1 1)
.HC1(1:2) 32 IB7| H |- B P HH| H - {CH2: ¢k lerr] _
HO (1! 2) EL“{;’B g (szu-Il”f B or 32 Ferri—66-] B.9
H [err] -,'?(HH{,’N\ 3 b g 30 | -OHoNCHep qrp-  GH3  [erlr]
)(2:5) 34 |B8|OH| (CHp), | H |2-Cl|4-Cl|-(CHppN(CHsp |  HCI(1:2)
55 |B.6|db.|=CHCH,| H | H | H| -N(CHz), .
Table F-3
222pl—N—A2NRR®
&7
5
|Co| BEx. | x == R7 -A2-NR8R? physical data
No. | No.
35 | B.7 |db.| =CH-CHj- | CHj -(CH2)3N(CH3)> -
36 | B.7 |db.| =CH-CH>- H | -(CH5)3N(CH3), -
37 | B.7 |db.| =CH.CH,- | H |-(CH),N(CHs) -
38 | B6 | H | -CH,-CH,- | CHj | -(CHp)sN(CHa) -
39 | B6 | H | -CHy-CHp- | H |-(CHy)»»N(CH3)> o
40| B4 | H | -CHg-CHg- H -(CH)3NH, - HCI(1:2)
56| B9 | H -CH>-CHy- | H |-(CH>)>,NH(CH3) HCI(1:2)
57| B9 | H| CHCHy | H | (CHy),NHy HCI(1:2)
58 | B9 | H | -CH,CH,- | H |-(CH;)3NH(CH3) HCI(1:2)
50 | BS | H| CHyCHp- | H | -(CH):NHp -
60 | B9 | H | -CH,-CH,- | CH; |-(CHp)sNH(CH3)|  (COOH)(1:2)
61 |B.10| H | -CHyCH,- |CHs | -(CHyNH, (COOH)(2:5)
Hp0(1:1)




[err] (1:1)

WD 99/ 51578

PCT/ EP99/ 02008, Co. Ex.. X Rlerr] PCT/ERORMARo
physi cal data 9/5157862 B. 1 H [err] H [err]

.HA (1:2) 63 B9 H [err] H33- [err] [err] (1:2)
64 B.9 H - CH2- CH2- H [err [err] 65 B.9 H
[err] H TErr] (COOR) [err|(f1:2) 66 | B.9 H [err]
H ( 04:2)%9\142‘3" X | 4- metsall behZRhel -AZNRSR B.[0  tphysichbdatd  H
- (CH2) 3NH2 No. >ulfamate(1 2) B8 B9 H [err] H
- (CH2) 3NH2 ﬂgr (B 4@H- 9 ﬁg - r] [err]
(+)- [err] (’_:63) ”H 2 CH26 errt dd"HZ)mé ----- %-Q---*l;err}
(2:3) .Herr] Q.63 B | H §1-CHyCHor| H [br (CHONE (ma}@%@ﬁi ................
oo a1 ) 64 [ B0 H H-CHzJCSg] kel (cHp - (B)-C4H04(1:2)
B [eshBe bH | CrecHs | e,r[rr(Cngmflg),;NHz (COOH)(1:2)
CBIT (1:2) ' iy (A
HCL(1:2).  |#5 |88 | B | CHoGH b H | -CHalBanp HRSPYREREIE ¢
[err] -8.83[¢Lr] sulfonate (1 2)

[: 18]- g% m?/l 5f2” NI )| H | EHR1- [MH | -GlIHiRE, H  sulfamatt @8) ° 3NH2

err ) o AR I R M
19. 31 ng/5n iy f8phB.2 | Hzy -CHy-Gib-9] H | [ (GH2)3NHg FeeH07 (3:4) H
EZ:. ]1) Tabl} esg- lh.gx H | -CH)-CHp- ke H ! -gmmﬂé | (+)-; .C4HgOg (2:3)
or r e - 7 - NS W 1) rr

1711 B9 | H CH2CH2 CH3 |-(CH2),NH(CHa) HCI(1:1)
72 | B9 | H | -CH-CHp- | CH3| -(CHy)NHp {COOH)x(1:2)
73 | B9 | H | -CHy-CHp- | CH3 | -(CHp)oNHy BIT (1:1)
74 | B9 | H | -CHy-CHy- | CH3 | -(CHz),NH) BIT (1:2)
(A); .BCl (1:2);
751 B9 | H -CH2—CH2—I H -(CHz)3NH; mp. 260°C; [ a]2D°= _8.83°
(c = 18.68 mg/5ml in DMF)
(B); HCI (1:2);
76 | B9 | H| -CHy-CHp- | H | -(CH)sNH; [od=+7.77°
(c = 19.31 mg/Sml in DMF)
77 | B9 | H ~(CHp)3- H | -(CHz)sNHp JHCI (2:1)
‘Table F-4
Co| EX. | x | == | Rl |R6| -A2NRSR® physical data
No. | No. _
411 B4 | H |single] H | H -(CHp)3NH, -
42| B4 | H |single| H | H | -(CHp)3NH -HCI (1:2) .H,0 (1:1)
43 | B.5 | H |single|] H | H | (CH;)3N(CHs), HCI (1:2)




41 BA H single H H [err] 42 B.4- H
single H [err] .HCL (1:2) [err] (1: 1) PCT/EPS9/bR008 H
singl e W°§’5'ﬁ7s [err] ...... JHCL (1:2) ..... . WD 99/ 51578
PTE9I Z9 34- - 34- Co Ex. X
Rlerr] R6 -A2 NRSR9 phy5|cal dat a B.10 H
single H ¥ —(CH2TSNH2 AT HE— (22— errTo(tt) 7. 10
H single [Co|@x. X __gglwﬁ) NREB | -A20ERSRY HC1(1 2) phydieal df (1 1)
80 BA Hj Nong N, H [grr] [efr]
....... N 1. . err 1
W (o &ibBi0 | B lsingel B L H™ (CHANE | (A BT HG (1) ||
[err] 79 | Bllerr H |singhf ¥B.[4H |H -(CHANH, H (B)HHCI (1:2] $h0) QN2
e € ' . ) i :
L P oo o&é@giﬁiﬁdﬂi&é‘&aﬁ H | _-(CHy)»NHp .C4HO4 (1:2)
- 35- 81doB.4 Ex H smgle H ~(CHp)3sNHy | - - L (E)-C4H4O04 (2:3)
phy5|cal dafa NG No™ NO. (COOH)(1:2)
......... 82.| B4.| H. 1 H | H.| . (CHy)3NH;. .|.
.......... 22 ingle N H,0(1:1)
83 | B4 | H |single| H | H | -(CHy)sNH, | -CoHsO7 (3:5) H0 (1:1)
| Sl .2-propanolate (1:1)
84 | B4 | H [single| H | H | -(CHp)sNHp - | (+)-.C4HgOg(2:3).Hy0(1:1)
85 | B4 | H |single| H | H | ~(CH)3NHp H804 (2:3)
86 | B.10 | H |single] H | H | -(CH)NHy HCI (1:2) .H,0 (1:1)
87 | B4 | H |single] H | H | -(CH)3NHy BIT (1:1)
88 | B4 | H |single]| H | H | -(CHz)3NH; BIT (1:2)
Table F-5 '
: X
OO
G
]
. L
Co | Ex. X A physical data
No. | No.
wleil = _CN_CN_CN_H JHCI(1:3) Hy0(1:1)
.2-propanolate(1:1)
45 |B7| H —D—N: >  HCI@:1)
¥~ pn
46 (B2 | H L) HCI (1:3)
41|B2| H -—,—CN—ON—H :
H
48 [B2| H — —C —CN—H Hy0 (1:2)
CH3
49 |{B.1| H —xO—IO—NHz JHC1 (1:3)
50 {B.1| H _(C“”?"u’H_O“_H HBr (1:2)




C. Biologjcal exanples C. 1. Primary bacteria screening The
stock sol utyeyyesyéh the test conpounds. were pipetted into RATYERAA0P098
plates and 5 mxed with warmtryptose broth agar (2.6% in order to
reach a test conpound concentration-38 500 [err] Ml . The nedi um was
all oned to cool and subsequently i nocul ated with the bacteria. Wlls
were placed ifn-af gyngubat pr at 27l err] C and a rel afji ve . hum di §y of
70% After suﬁlc‘iNent gfoit h of the dntr eat ed cul t dr es,Phypicakdata was
eval uat ed. 1(Q.9:.{2N0:;
Escherichi a c\cl)é
bacteri al grj
bacterial gr

WETS SN 2 TVat =V = SR I RISHETETs Fo¥t s oK YO VoY UP, TARCV- YT e—

0
i S —_ | et i h
(8P| mSpore, suemsin i compl ete Lgppiion 4f

it -%nfv&r--ab e toggntreagg e
i

—

'3

PCT/ EP99102098syegplseTp  J°_ {T . L HCL(13) - 36-
3
¥ i
®

54 |BS| H E NG N . HCI (1:3) .H,0 (1:1)

¢y
| s9|B1| H —‘m”’G@’H HCI (1:3) .H,0 (1:3)

90 |B9| H —(CHp)y— C>—NH‘<:>N—H HC] (1:3) .H20 (1:1)
{ s
91 H AN AN o .
_ CH, I
©

I

CH,
S e S

C. Biological examples

C.1. Primary bacteria screening
The stock solutions with the test compounds were pipetted into multiwell plates and

5 mixed with warm tryptose broth agar (2.6%) in order to reach a test Compound
concentration of 500 uMol. The medium was allowed to cool and subsequently
inoculated with the bacteria. Wells were placed in an incubator at 27°C and a relative
humidity of 70%. After sufficient growth of the untreated cultures, the test was

evaluated.
10

Test bacteria :
Pseudomonas aeruginosa
Escherichia coli

15  Score system:
3: complete inhibition of bacterial growth
2: bacterial growth partially controlled
1: bacterial growth comparable to untreated
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C. 2. Secondary bacteria screening A nunber of conpounds of fornmula (1)
were al so t gl 6dlsiisig @ secondary screeni ng agai nst a wi dePGHEPSYQ20H
bacteria. The test conditions are the sane as described in biological 5
exanpl e C. 1. The concentration of the test-3%onpound was al so 500 ,[err]nol,

and the scoring systemused was al so the sane. Test bacteri a:
Bacteri a No. Bacteria No.
Pseudononas a ' .Igeg bacteria scieenings €udonanas t est ost er oni 10
Bacillus cere evi bact eri um ammoni agenes 11

Fl avobact er i ud ysnber of compounds of formula (1) werroise; tested iy a secondary screeningagainst
St ept onyces alyRijde variety of bacteria. “The th#t'cyNdiliaRs A& ithd B 49 described in bioldgical

Shewanel | a_ putref aci ens 5 ., Pseudononas stytzer 4
Pseudononadf | G&%@Eéﬁ E The °°“°°“%a“°“F‘§c5t‘J%{?§t W@%ﬁ"a Jvas also 500 umol, and '%S

Pseudonpbnas okemingrsystem used was also thédamiesi el | a pneunoni ae 16
Bacteria No. Bacteria : No.
Al cal i genesf ag,cal is . 8 Provi dencia rettgeri 17
G trobact er f r dGHidiafteria : 9  Pseudonpnas putida 18 10
Tabl e C. 2: Test hacteria Co.
No. 1 2 3 lfactea 6 7 8 9 10 | Nb. {¥Bacletia 14 15 16 17 18 No.
6 333 3383323332223 7 S S 9. 9o 2 33 ™3
3 3 2 3 Pseugdomgnas)alcaligenes 10 _1 4 Psqudomangs testosteyonty, 1 |3103} 3 -
1 3 3 1 BBacillus éereus mycoides3 3 | 32 { Brévibécterigm anmorliagéhes3 (311 ¥
3 3 2 3% — .12 3 3 3 B ei'jéﬂj'jd 1373
1 3 1 3 |Flavobacteyiumsp 2 3 2 | 13 4 Cellulomonas flayigena 1 3 |312 _
1 1 3 Stepfomycesalbrs 3 3 .1 B 43| Corynébactediundoortit 3 3 | 13 }
1 3 ‘5}8’;{9 ) 3 5{3 .31 33 pr Y oo stutaoni oo oo 1] a1
1 20 anglla putrefacigns » 2 |1 S5 eudomongs stutzexsi o o 4 144
25 3 3 3| PSeudotonds fliloresckns 3 3 | 36 [1ProfeusJulgatis 2 1 3 15
Pseudomonas oleovorans . ebsiella pneumoniae
Y\g)8_99/ 51578 edo ] 7 | Kiebsiellap PCIT7T EPI97 Uig&)&
Bacteria No. || Bacteria No.
Alcaligenes faecalis '8 |l Providencia rettgeri 17
Citrobacter freundii 9 | Pseudomonas putida 18
10
Table C.2 :
Test bacteria
CoNofj lal3|alslel78]|oliofni]12|13]14]15]16]17]18
6 3131313123313 {3]3]2/3|3}]2)j2{2]3
7 313[313[(23(3[1}{3[3{3[23]|3]2]|3]2}{3
9 3131313113313 {33j1}3|3j1(3|112
11 313131312 13131131313 12(1313]2131212
12 3131313133 ({23(3[3j1}J3(3]}]1}3[1]3
13 3(313{311{1313}113({3|3j1{3{3{10111{3
16 31313131113 })1311}13}1313j113§3}1j1}111}3
18 3131331331133} 1i3]3]1}1]1}1
20 31313431213131113131312{3(32[3]2]3
22 |3(3f(313(1{213})13f3{3]143{3}1{3({1}2
23 3131313113 (3}{1§3J3§3J1}3J3]113}11]3
25 313131311 {13113 (3|3}1{3}|3]J]1j2)1}]3




Test bacteria Co. No. 1 2 3 4 5 6 7 8 9 10 11 12;%13314
15 16 17 26 3 3 3 3 1 1 3 1 3 pcEEPS020
3 1 3 wé%g’é'm 27 3 3 33 11 3 1 3 331 3 3
1 3 1 3 29 3 3 3 3 33.1 3 1 3 3 3 1 3 3
1 1 1 3 30 3 3 3 3 1 1 3 1 3 3 3 1 3 3 1
3 1 3 T 33 33 t ——3—2—3 33 +—3 3
3 1 3 Eg 3.3 3 3 2 Sthacferia 3 3 3 2 3 3 |2
X 2 21 3
2.2 2 |y 32‘3\;‘{34 5187981990/l 14 |fs |16 | 27| 3£ 5
2 3 262 [3B3B3[B(A{P|331934333 313333331238
d, 3 1, |3 2,3 3 V7 P
> 2 /Sl ENER R NCURJEL EL EY 334 Y33l hibaPifal
1 47 29 3133/33/383 |10 | n}3B{133333331[1333|3]11133L
. T EY TR S B FEENEI R EX BV Sy AR IR I FA A
50 3 3 >3 p—p 13 3132 e — 2 51
3 3 3 3 3 pP313 {313 )13B{PDJ2]3|3|3|1|3[3]13]1]|3]52
SO W < = N X BN PR B3 PACEEI TR CYELES PY PN D
Screeni ng guarnstTyYeEstF oy etrotrTeoffpoded—ei— gl 8-
al so tested_id%a ér 3n| Bgl SghiZn$tl ¢edtlal p 3 | 3 |y2ds24.3Th3 |t 25t 3cjord| 1i pns
are the sare ag desclisbpg | bipl agicall examl £ (Ei 1, |Thg 3 [ ,dogdexntyrath on
of the test ndwap_aso[ oo iCII]T\’:JT:, ang—tHe—geeri-h %‘y .
was allso#hel Sahd [ 3 13 | Pest3 Yehgt2 | 3 | 3 Dehdrydnyded |hansani 2 |(39
10 Rhodotjorysa rgbyg [20) 3 | 2 [ Fpprohof dnyqes [rpgesy 4313 | 5 | 2 [Tad' s
C. 3: [EFT_VEast festTyeqast HeS+
yeast 4&0 3 ?ﬂgﬁ 30 128 | do 1138 (201 (23)] Tg. Nd. 1([18)] £20)
(21) 47 63133133 113[1[RB1 333 (B{3%]3]34% |3 31] 33
S Z J L2 %%) S o n
g 333 10268 [37315]32bgT3lafal{s]s72]3 2d/%152d 3
PCTIEP991020980 |3]3|3({3)2[2)3[3}3]|3/3|2|3[3|3893][2]3
51 3131313121213 ]1}31313}213|3|2|3]|2]3
52 3131313121213 11{3]3{3]213|3]|]2(3]2]3

5

10

C.3. Screening against yeasts
A number of compounds of formula (I) were also tested in a screening against certain

yeasts. The test conditions are the same as described in biological example C.1. The
concentration of the test compound was also 500 pmol, and the scoring system used was
also the same.

Test yeast :

Debaryomyces hansenii (19)
Rhodotorula rubra (20)
Sporobolomyces roseus (21)

Table C.3:
Test yeast Test yeast. Test yeast
Co. No. | (19)](20) | (21) {.Co. No.] (19) | (20) ] (21) | Co. No.| (19)| 20)| (21)
6 3 313 23 313173 42 313 3
7 3 2 1 3] 25 3 1 3§ 43 31213
9 3 313 26 312 3 46 3 1 3




Test yeast Test yeast Test yeast
Co. No. (19)“@@5,4;7%1) Co. No. (19) (20) (21) Co.No. (19) (20) ROWEP99/02098

11 1 3 27 1 3 47 3 3 12

3 2 3 29 3 3 3 : 49-39- 3 2 3 13 3
1 3 30 3 1 3 50 3 3 3 3
g 3 3 31 3 u 1 Z’Iest yea§t51 :,z’ 3'Tesl?’yeast A 3 18'],‘est )Té,ast L 33
3 1 3 Co. No. | (1921 (20) B(21) | Co. Na.| (19) | (20) | (21)3 Co.iNo (19) (20) 21)

Synergi stic efflectq1 n{ conpi paji«np wWy4 h |BlaT Bifjoci,gal tlvaty fagpi nst
bacterial/yeast%%%tgthé o+ 3:%-&?—&%% 3 433;‘&'. To
obtain the requird@ cpndeht2atidnp 029tHe3 ds3 dodpqund® chli3uja2el Ainpunts
5 of stock sclutl'gonF 4 DVBP) | wer Bj,,(pett%d intq muliti= P! ptfs 3

Trypt ose agar (jexcept L\a% - Pt rocototta b t.,p;: ey and

uni f orm di stri Qut 16n pbb3al nddf 31 [b¥ dhdkilnd. [Eadh p| ad el whs| 3
i nocul ated with aihacietipl{ypagtjs erjsiqor]. 2Afft ar ' u i by af
27[ err] C and 7( J"fﬁl?c: pue‘?;vs IiIU II\§:JII y,U§?iU| SOHUFEA % Llrgsglra'*l:ill ;aﬁa ?30‘\7
compl ete growt H_o0coht? o] s3 beBcknt3®e |adtijvilt 3s comparkd tp the cohtrol
was scored. 10| 99 Po§p£bie SyNEr gy Wgs 3 Nvestii gaged using Ljnpel " s
formul a (RI cht y O C strc—SCr 198719369~ "15)

E[err] =X+Y- [err] 15 where E er r] |s t he expected additive response, or
cal cul at ed ackthaypgrgisyicief g afiens with BITper cent age control when '

\(/:Vﬁrrpound Al SS:%Biﬂhlzﬁﬁit @gﬂnﬁrlﬂct\énhﬁ &b@glﬁﬁﬂﬁﬁvﬂﬁdet&ﬁhﬁ@d]dﬁvﬂﬁ%e poison V\%@d&t[ﬁ'
en conpoun n con en.the
observed eff gagFa %@Sﬁe%ﬁ@% %/ Sfr%?’on‘g%i([)f}ﬁ)teﬁ ﬁg)ﬁur(ﬁ cﬁfc)?f’f#eélo

was greatér of stocktsnhwonh@)wﬂ)mnmeﬁgd ite multi-welliplate GTryptose agar (cmpe

C. g to C.6 bQ’of)R/Ié&wztgﬁﬂdH EDA) ngﬁagawﬁd ?M %H%ﬂifaﬁﬁﬁlsﬁ‘tﬂidu}tbhtw&%b%rae@ T

an conpeun e S s.a e test coppound or as
a conbi nat i orP¥ Shakin E‘A %‘é?ﬁ%‘gﬁs&f‘wlﬂf‘tgﬁr"ﬂg‘r%g"l?}er@ﬁ% SHBAAET AM'ena. BIT
(1, 2- benzi sotineebapn s@ﬁpm@o % relative humidity, forraqweniod dengenotgh snallowas
tested at a GRAGAE BRSVIARSbnteSls,Fecenth g&%ﬁ\hﬁ%s co%ﬁ;are&@riﬁ@éﬁ}ﬂﬁyl s Q&r@d‘d

42 were tlgsted at a concentration of 25, 50 and 75 [err] When a

LRI N T

PCT/ EP99/ 0209¥987, 19: 309-315): - 40-
Tabl e C. 4: PercerE % a%tlxmy of BIT, conmpound 20 and their conbination

100

15  where E¢ is the expected additive response, or calculated activity, X is the observed
percentage control when compound A is applied alone and Y is the observed percentage
control when compound B is applied alone. Synergy was considered to occur when the
observed effect, or measured activity, of a combination of both compounds was greater

than the corresponding E; value.
20 '

The table C.4 to C.6 below enumerate the measured and calculated activities of BIT and
compounds 20, 42 and 40 when tested as a single test compound or as a combination
against Rhodotorula rubra or Cellulomonas flavigena. BIT (1 ,2—benzisothiazol-3(2H)—one)
is a well-known bacteride and was tested at a concentration of 25 and 50 wmol.

25  Compounds 20, 40 and 42 were tested at a concentration of 25, 50 and 75 pmol.
When a synergistic effect was observed, the "measured" and "calculated" activity are
indicated with a bold typeface.



(concentration of BIT and Co. No. 20 expressed in [err]nol)

Rhodot orul a_r Cel I ul ononaf | avi gena Co.
No. I\/Easur‘aﬂ”}éﬁ%ul at ed BIT Co. No. Measured Cal cul alz%'l(‘jmpﬁ}o%gs
20 activity activity ' 2049. activity activity 0
0 0 0 0 0 25 0
0 25 0 0 50 0 0
50 0 Table C.4: Reyeentage activityyof BIT, compound 20 andtheir combination 0
25 0 ' Sdncentration P BIT and CoONo. | i 0 50
0 0 78 0 0-No. 20 expressed in pmol) 0
gg gg  Rhodotorula _;bbla > ] Lellulomonas ﬁizygena A
o5 -1 BIT Jl%déNo. igtelavsl :anl;lcutlawgs BIT [ Co. No.| Meggured | Calcula
50 2568 8 = 5h 2 ach activity 1 9
50 50{ s |10 00 50 205. 50 g 00 10p
50 75 50 lOO 0 0 50 50 /5 0 10D 5
Table C. 5: Perocen activigty ¢f BIT, ponjgoun and tfeir {conbi nafion
(concentratfi orp of ng and Cg. N¢o. 42 ex oreﬁsed i g enr] mgl)
Rhodot or ul & rld,bra 0 Cel f ul gno asf 5aV| gen Bl T Co.
No. Measured ,4al ,u!2a_-,_t ed BT Cog No| Mpasure C4l culiat edl 0
42 acti |t¥5 artisg ty 100 0 4P 25 a. |v0ty a%bvuy 0 0
0 D 25 75 100 O o O 2 9525/ o O
0 50 25 1000 o O so | 106’ - 100 0
50 P oso | 1 © o P5s0 | 100 | 100, 0
25 D 50 | F 10&0 o 9 s0 | 75 mQ 100 ) 0]
0 75 V) ©
25 25 0 0 25 25 100 0
25 5 50Table C.5 9Percentage act101ty of BIT, caﬁnpound 4§Q1d their combi#dtion 0
25 75 1&% q\] 75 0
50 o5 1 ncentration Bf BIT and g% 0.42 exgsessed in pmoh)o 100
50 50. 100 80 ; 100 100
50 75 1 Rbpdotorula rubep ﬂgllulomonas flavigena '
Tabl e C. 6: Pé?rl'é"enf depeNadt¥ieasprpd ¢ Caloplated 0 BEBUNd CroNar) Measwsed | Calowlatedit i on 10
(concent r api.an _of 4’23rdaﬁﬁ’lt! activity oy ressed i n4?err peryity | activity
Rhodot orul b r @br 0 Cel | ul Bnonlasf® avilgen8 Bl T] Co.
No. Measur pd 2Xal fcul Qt eq BI T Co. . Meadured  ¢al cfl at ¢d 40
activity hct?itly 0 40 tidfity a@tiito0 0 0
0 0 025 0g o O 25 00 0
25 p 0 0 0 50 o O 030 0 ao
0 1po O 750 0 25 g O 75 00 5
0 25 25 0 0 25 25 100 0
: 25 50 90 0 25 50 100 0

25 75 100 0 25 75 100 ) 0

50 25 100 0 50 25 100 100

50 50 100 0 50 50 100 100

50 75 100 0 50 75 100 100

Table C.6 : Percentage activity of BIT, compound 40 and their combination

10 (concentration of BIT and Co. No. 40 expressed in pmol)
Rhodotorula rubra Cellulomonas flavigena
BIT Co. No. | Measured | Calculated] BIT | Co.No.| Measured | Calculated
40 activity | activity. 40 activity | activity

0 0 0 0 -0 0

25 0 0 25 0o 0

50 0 0 50 0 100

0 25 90 0 25 0

0 50 100 0 50 0




0

50

100

PCTI EP99/ 02@%999,51573\0 99/ 51578
Rhodot orul a rubra

-41-

Cel | ul ononasf | avi gena

BI'T

0

Co. N4l- Measured Cal cul at ed

50

PCT/EP99/02098

Co. No. Measured Calculated 40 activity activity
40 activity act| Rhédptorula rubra 0 75 Cellidbanonas flavigena

75 O BIT | GHNo.| Meathred | Calcul BIT | 9Qo: No.| Meastited | Calculated
100 190 405 | activi§0 | activity 100 1410 | activit D activity 3
100 100 o 75 1005 100 o 109 025 75
100 109 25 0 1005 9 190 25 | 985 10060 | 100 25
100 100 25 5060 10050 100 10025 500 100 50, 100 9
100 100 25 7%0 10075} 100 10025 190 100 5 100 1
100 120 50 Tite tlabl®oC. 4 t 09(C. 8 |belOw ¢nup®r aje i0e asigoed
cal cul at ed fctfwyit) essmof JBAQOO andoconposads | 2050 42| anthp40 €10t eé
as a single|ltesa cpnpmund orio8s 4 100 cgnbispat | on7sgal ns100Pr ovi dEOC &
rettgeri. BAC (benzal coniumchloride) 1s a well- Known bacteri de

was tested a
and 42 were

Tol pbfF b Ch blnPin By st

BI'T

0

o

010

and
t ed

and

5
i caRiE kst paC | 4

Wien a syner ghdeorepemds 20, 4eandswhensigsted ge a'singlesigstagmpennd oted ¢ ul at ed”
activity arecombinatilhgeiist Proviliéhcia Rtdgerit B2AE Qschzalcdium chidHdR) {2 o/well-

Per cent a%e act
conbi nation

.30

| Vi

e)ite

biotPigs B w R R A e

Bl B3 40 ang B0, Eontpops 20,

Pr ovi denci a

[err]nol) 40 and 42 were tested gt/ genventyatian ofgid), 20, 40, 80 and 160 pmol.
rettgeri WhenBAYnergiste effdet widkstseFved, theainesluddd® Gnd Béficulate§0actiVity are
Measured Calc Igetéfd. old tvpef 20 activity activity
40 activi {Ricated Yith p pold typeface., 0 0
0 40 0 0 40 0
50 10 8Table €.7 : Percentage actiMity of BAC, compound 2080 compoundX0 and their 100
g 0 10 0 0 combination (c(smcentratiog SBBAC andl88. No. 20 orqlod:xpressed i 0
pmol) 40 90 0 80 90
0 80 100 0 160 100 0
160 1900 Proviflencia rertgdfi 30 Protidencia rettgéti 1
100 PUBAC | Co.No.| Measured Calculated?0 BAC CoNo.| Measuréd)| Calculat
100 b0 280 | activity4] activity 100 &P | activittO] activity
- 100 50 040 0 8 00 ¢ o090 0 4 '
100 1 0040 0 0 40 0 50
' | 80 0 100 80 0 100
0 10 0 0 10 0
0 20 0 0 20 0
0 40 30 0 40 90
0 80 90 0 80 100
0 160 100 0 160 100
40 10 50 0 40 10 100 50
40 20 50 0 40 20 100 50
40 40 100 30 40 40 100 95
40 80 100 90 40 80 100 100
40 160 100 100 40 160 100 100
80 10 100 100 80 10 100 100
80 20 100 100 80 20 100 100
80 40 100 100 80 40 100 100
80 80 100 100 80 80 100 100
80 160 100 100 80 160 100 100

oleoloNe



40 160 100 100 40 160 100 100
80 10 100 100 80 10 10BCT/EP99/020430
80 2WO 9951578 1 100 80 20 100 100
80 40 100 100 80 40 100 100
80 50 00 100 80 T 10 100
80 1160 100 10 . .
WO 9915157glable C.8: lg)eroentage actjfvuy of BAC, compound 42 an_g the.lr comlbmatxon
PCT/ EP99/ 02098 (concentration of BAC and Co. No. 42 expressed in prhal). Table C. 8
Percentage activity of BAC, conpound 42 and their conbi nation
(concentrati Of "BACand C0.~ N0 ik rettoeri N LCT T N0 ). 4
ZLSY'V?SQC' A T T AC s Ll CoNo.42 | Megsured sotivity | Calculatedsactvity |
- 0 T 9 0 80
8 4010‘%9 09 0 10 0
0 2080 0 o 100 o 40
30 o 0 180 0 90 0
160 1%0 20 4o 0 10 50
0 40 4%0 | 30 59 0
40 4 80 100 90 30 40
80 10 160 “gg 100 4o 160
100 0 10 g 0 10 0 100
100 8 20 5 50 10p 0 100
80 ' 4 100 o 100 Y 80
80 1 160 100 00 80 100 160
100 00 1 10 100 100
PCT/ EP99/ 02098 99/ 51578 4 100 100
Bt 80 40 100 100
80 80 100 100
80 160 100 100




1. Acorrpound of formula (I) r]

5 {595)chem cally isoneric formthereof, an aci dPG?"EEg%'gJO%

addi tion sal t ereof, an N- oxi de thereof, or a quaternary amoni um
derivative ther eof , wherein 10 -43the dottedt+ine—is—an opﬁ—ornal

bond; X is a direct bond when the dotted Iine
X is hydrogeQlamshydr oxy, when the dotted |ine does n mmm %'IF []m
Rlerr] and R2 are each independently selected from hy kogen,t 0, hy r OX Y,
C [err]al kyl C[err]al kyl oxy, nitro, am no, cyano,
trifluoronet FinA °‘1‘?R‘¥“|“ﬁ8.ff?%}‘ﬂa§<1§/ d err]al kyl car bonyl
hydr oxycar bonyl, { err]al kyl oxycar bonyl , am nocar bonyl ,
di (C [err]al kyl )am' nocarbonyl, Cerrjal ky sul fi nx&,
Cerr]al kyl sul fonyl, ami nd® <+

ler yl ) am nowl fonyl, or
-SJerr]H, R3 and

rr n(ffep lty sel e¢ted from hydrogen,
hal o, hydroxy, C [err]al kyR] i err]al kyl oxy, nitro,

L
am no, cyano, trifluoronet hyI or trFfI uor orret hoxy; R5 and R6 are
each i ndependently sel ected from hydr ogen, hal o, hydroxy, CJerr]alkyl,
( err] al kyl oxya stechbenmailmsonmrfgnn thergaf, améphbase addnubm;d«t themqﬁmy

;:[me:](r)]czlr It;glnf/?r R%%@f er r%ﬁgyﬁc%m no %ﬁ{}?ﬁﬁi&ﬁé@i@'&ﬁ%ﬁf;ul finyl, 25

C[ err]al kyl sul 6580 ani nosul f onyl , d| (d err]al kyl)ani nosul fonyl, or
-SBH 10 the dottel] ling iftar @pticnal béta; T or mul a [err] [err]

‘X is a direct bond when the dotted line represents a bond, or
X is hydrogen or hydroxy, when the dotted line does not represent a bond;
Rl and R2 are each independently selected from hydrogen, halo, hydroxy, Cj.4alkyl,

C)-salkyloxy, nitro, amino, cyano, trifluoromethyl, triflnoromethoxy,
15 C1-salkylcarbonyl, hydroxycarbonyl, Cj.galkyloxycarbonyl,
aminocarbonyl, di(C1.4alky1)aininocarbonyl Ci.salkylsulfinyl,
C 1.5alkylsulfonyl annnosulfonyl di(C 1_4alkyl)armnosulfonyl or
-SO3H;
R3 and R4 are each 1ndependently selected from hydrogen, halo, hydroxy, C-4alkyl,
20 C).4alkyloxy, nitro, amino, cyano, trifluoromethyl, or trifluoromethoxy;
R3and RS are each independently selected from hydrogen, halo, hydroxy, Cj.4alkyl,
Cj.4alkyloxy, nitro, amino, cyano, trifluoromethyl, trifluoromethoxy,
C,.¢alkylcarbonyl, hydroxycarbonyl, C;.galkyloxycarbonyl,
aminocarbonyl, di(C;_4alkyl)aminocarbonyl, Cj.galkylsulfinyl,
25 C;.galkylsulfonyl, axmnosulfonyl di(C;.salkyl)aminosuifonyl, or
-SO3H;

""" ==], js a radical of formula

%CN_CN"R“’ @ ==Al-N-ATNRR (@-6),
—N N—<:> —R!0 .- (2-2), : sezzpl 10 .
\ / ==A "I;I N—R (a-7),

30 R’



5 wherein Alerr] is a direct bond or C[err[al kanedi yl ;

o bengyl VOSHRIEH Y "8 and RO arc ;ZCEV?LSESSJM lllll]llﬂ?llllll!ﬁllf”y'

Cerr]al kyI am noCferr]al kyl or -44- nono-*
10 R err] |s hydr ogen,

O_
RKy | ; (a-apd szzep b o hygr ogen,
oC[ err]al kyl or A I_CSNBQ R &%

di ((err]al kyl)am noC[err]aI kyl. 15 2. A conpound as cl ai ned |n claim1l
wherein L is a cal of formula (a-1), (a-2), (a-3), (a-5H),
(a-7), (a-8)=d (N-INR®Aerei a0 is hydrages gital kyl, or (.9,
di ((Jerr]al kyl)amnho( err]al kyl . 3. Aco d as clalrredln claimi1

wherein L is a radjcal foy Ia(a 3) or (a-9) erein Rlerr] is
hydr ogen, ( eti/] al a algLed %{5)] al ka1 ]aﬁ( xb Moy0-
C err]al kyl . 4, co d as clainmed In ereln L

is a radical of formula (a-4) or (a-6) wherel R8 and RO are each
i ndependent | y hydrogen Clerr]al kyl, or 25 am noCferr]al kyl.
5. A corfpound wherirmiAtisia dmeutbandmﬂCy»bdkmemyﬂhe conpound is

4-[[(1,1 " -biphenyl)adiy WE thyl](l, - bi pi peri di ne),
9

4-1[ (1,1 ' - bi phenyl) - ? enyl et hyl | FI peri di nepropanam ne, 30
N-[3-((1 ,1' -biphenyRyish gcarﬁsheal&}'lpphq@y orbenzylyr opanedi ani ne, and
the acid or base addRéaAR9addach te &i&ﬁ@?h?&ﬂ?&d €11, agifSC R s, o
_quatemary anmoni uz&&f ﬁ%’y vVes 91 78
- 45- 6. A conpBiRE YL ; wher ei n the aci d addition

salts arge R10 js hydrogen, C.galkyl, ammoCl-salkyl or

mono- or di(C1.4a1ky])aminoC1_6alkyl; and

- R is hydrogen, Cj.galkyl, amino, aminoC;_galkyl or
mono- or di(Cj_4alkyl)aminoCj.galkyl.

15 2. A compound as claimed in claim 1 wherein L is a radical of formula (a-1), (a-2),
(a-3), (2-5), (a-7), (a-8), or (a-10), wherein R10is hydrogen, Cj.galkyl, or
di(C;-4alkyl)aminoC;_galkyl.

3. A compound as claimed in claim 1 wherein L is a radical of formula (a-3) or (a-9)
20 wherein R11 is hydrogen, C).galkyl, amino, aminoCj._galkyl or di(C}-4alkyl)amino-
C1-6alkyl

4. A compound as claimed in claim 1 wherein wherein L is a radical of formula (a4)
or (a-6) wherein R3 and R are each independently hydrogen, C;.4alkyl, or
25 aminoCj_galkyl.

5. A compound as claimed in claim 1 wherein the compound is
4-[[(1,1'-biphenyl)-4-yl]phenylmethyl](1,4"-bipiperidine),
4-[[(1,1'-biphenyl)-4-yl]p_henylmethyl]-l-pipetidinepropananﬁne,

30 N-[3-{(1,1"-biphenyl)-4-yl]-3-phenylpropyl]-1,3-propanediamine, and
the acid or base addition salts, the stereoisomeric forms, the N-oxides, or quaternary
ammonium derivatives thereof.



1, 2- benzi sot hi azol one (BIT) salts. 7. A biocidal—compesition
conpri si ng Q@?ggl’lsml’e inert carriers and, if desire
an "I

r 5 203
adj uvant s, as active ingredient a biocidally eff mﬁilglﬂﬂm a
conpound as claimed in any of claidfs 1 to 6. = "¢ "W Ig"ldal
conposition as claimed in claim7 further conprising one or nfreSother

i . : am \ I \ ti i des.
Rcarici dog, - R bomBRuftdsHiled T Il 3'yitieiy tho R Shdfgn syfSE . C AP0,
preparing a bi de2-benzisnshipzoiong @GITHsaltst ai ned in claim7 or 8,

characterized in that the active ingredients are intimately m xed wth the

carrier. 15 ; &{WH[?T}SS | ! - il oyl G for
controlling 7 Ai%mc%ccrg?%{r%ganl S _.I@Oﬁ?@wlg&r{eeﬁgﬁ agfﬁ, {g(gr&:tﬁfég’ IB?lr?g

ni cr o- or g&ni seadivaniseand:35 actiXe ingredient g hiocidallypffective amount of arompeyad as
claimed in any Qdinfeddh By of élinks @ ¢ai d m cro-organi sns. 20 12. A
conposition conprising a conpound as clained in any of clains 1 to 6, and
anot her active ingredient, in quantities [og’uci. g a synergistic effect,
and a carri er8. A biocidal gompositigmassiaimed inclam |W&EFW%m%&%W@@F&tH%e
other active i ngti¢élinphédients seleted from batteriges; ifizicides indecticiddse acdEicides, 14.
A procesi for prgli)q.\r?ﬁé? ahcobngﬁgnd of formula (1) wherein a) an
or ganome Qiic 3 V& TR nt er medi ate of formula (11), wherein halo
represents chloro, brono or iodo, is reacted with an internediate of
formula (111)9. &@rocess for pyepating abiccidap oompsesitidn dsolaimied if lclaih,7 ¢fef,i ned as

Coons ot el it o e BBl AL PRl b | e

- 46- L b) an internmediate of fornula (V) is

N- al kyl atfd wiG HUserofiadosrpoedd as elaimfied inramyloficlaims 1 to 6 Ifef) cantrollingeact i on-i nert
sol vent and, Optﬁxﬁ-P&BJ(:%\é.nisﬁst he presence of a suitable base, yi el di ng
conpounds of formila (A-c-1), defined as conpounds of fornmula (1)

11. A method of controlling micro-organisms by the application of one or more

compounds as claimed in any of claims 1 to 6 to said micro-organisms.
20

12, A composition comprising a compound as claimed in any of claims 1 to 6, and
another active ingredient, in quantities producing a synergistic effect, and a carrier.

13. A composition according to claim 12 wherein the other active ingredient is a
25 fungicide or a bactericide.

14. A process for preparing a compound of formula (I) wherein
a) an organometallic derivative of an intermediate of formula (II), wherein halo'
represents chloro, bromo or iodo, is reacted with an intermediate of formula (III),
30 yielding compounds of formula (I-a), defined as compounds of formula (I)
wherein X is hydroxy and the dotted line does not represent a bond;

) ®3
RALS _I_ 0 — R5 R\/ _l_ OH _— Rs
e LD
Rz(,/ ./ \ l}halo *LTCN ’*)RG Rz@—(l / (|: \ ’*)RG
R ' rR* L

amn B 011 (-2



wherein X is hydrogen and the dotted Iine does not represent a bond and

herc g e ool o 2 AN = -0
o

intermediate of formula (1V) is reacted-4g-th an i nt er fedi‘at & formul a
(VII) In a reaction- |nert sol vent, vyielding conmpounds of fornula

Fad e of 1 or Ribingemegiape STV iy &%%&t%aw@%ﬁeﬂiigoﬁ%usems )

C[ err] al kanedi y({IV) in a r¢astiofj-inertislvent and, opuomllgl in theqresenceadfca sufitable baze, a

\(/\X:aerai Ea?no?ﬁeog‘bm@ &haﬂétlon s@k@n@ts .tcﬁ ra c§+%’ffi’°'13f’%°ff°%?‘ aF%err] are

as defi ned wherein X meacbpa Betepresent a hond gndjk
5 represents a radlcal of formula (a-2), (a-3), (a-6) to (a-10) wherein Al is a direct
bond;
R? R?
R\ A\ T S K R\ -\ T S
U e e ¢ \ ' -
2/ \ |}?_@Rs P EL A |>_?_@Rs
¢V _ V) R4 L
av) , . (I-c-1)
10 ¢) an intermediate of formula (IV) is reacted with an intermediate of formula (VII)

in a reaction-inert solvent, yielding compounds of formula (I-d), defined as
compounds of formula () wherein L2 represents a radical of formula (a-6) to
(a-10) wherein Al is Cj_galkanediyl;

Rz/:>—<,> L o — R@{:} Lo

15 vD v -

said intermediate of formula (VII) has one of the following structures :

_ H-l;:-A’-NR“R9 (V-1 H—ND—R“ - (VI-4)

R7

H—N—CN—R"’ (VII-2) H‘NO-I;I—CN—Rm (VI-5)
i RN
ey OO o0

R’I

" wherein in the above reaction schemes the radicals L, Rl to R10 are as defined

20

in claim 1 and W is an appropriate leaving group;



d) or, campounds of fornula (1) are converted into each '
art-known wo 99/51578 transformati on reactions; or if dtml m E d
of formula (1) is converted i%t79 a pharnmce | e

acid addition salt, or conversely, an aci addition salt of a
conmpound of forrmula (I) is converted into a free base form5 W th
al kal i ; and, i f dyles,doathoupdssgfaformglal)arecaiverted iltd gachssth@rfollowingnat-kitewre of .

transformation reactions; or if desired; a compound of formula (I) is converted
into a pharmaceutically acceptable acid addition salt, or conversely, an acid
addition salt of a compound of formula (I) is converted into a free base form

5 with alkali; and, if desired, preparing stereochemically isomeric forms thereof.



