26Trr 3 0 S E P 2002 WO 99151y8 PCT/ EP99/ 02098 -1 Bi oci dal 3USEPsz
benzy bi phenyl derivatives The present invention is concerned with nove
conpounds of formula (I) having 5 biocidal properties. Theyg éﬁ%ﬁQ Jo89s
further r®9358o et hods for preparing such novel conpounds, compositions
conprising said novel conmpounds as well 3s the use as a biocide for

mat eri al and plant protection applications. Mcro-organisns are extrenely

useful, and even indi spensable) in processes .such as, 10 e.g. alcoholic
fermentation) ripening of chelg'?%‘,dalb@??ﬁglpg?"ﬁr‘gaﬁa“ Y§¥oduct i on of
penicillin, purification of waste water, production of biogas, and the

l'i ke. However, micro-organisnms can also be harnful or highly dangerous; by
causi ng i nf ect i ous di seases, by form ng poi sonous or_ carcinogenic
met abol i t esThnpresgntanveativn isconaemad with mavelicoaipounds ofifarmwla @I)gmﬂwect i on
processes) BiociddPRopBREE. THe ih{éhtidH Rhrtdef rQhePIPHEEbEs f&%rc%hﬂﬁ d6ch el a

broad and di verse group of. conpounds which are able to M Ccr oor gani sns
or inhibit SPBPOHNAE; GAMROSHIOHH COMPH$IRS Baléf’@‘éﬁ%|°§W§°U'Bisc?ér“@élsasé%u§?eas a
classified b®cidatbemartidesad flangrotectm, appligdtionges, insecti ci des,
acaricides) nolluscicides, herbicides and the like. Wll-known biocides

are, for ex fornaldeh eIe 20 c oun phenol derjvatives,
251 oyl ant | By OrgaHn A A ebn P AT BN §rLaPROD i CHP PSS areh bens  ve
overvi eé@ of efgi sicolddr fesnaitaam, ripenind of diseses baldsg bbbrebderaiuetien af on

o-nlarerial emcr}m/r} \{:\(thrc':,%?oqr cgafgb‘e{s\fieswmg“ﬁp@&xfﬁe%o%s%dﬁg'&éO?Iow]e%gx;g An

i mportant gfou ocl des are _ I'RCE bacterra occur
25 ever yvrherrecrOtdreitIrISIdeearralm ba/karsdulioy ihighly Banpdeauer hyoeausingnpfergousasi cal | y

unavoi dabl eg;sNeuerd, J‘&%Hﬁﬁs JERoRB ér c%?&%&%‘é‘m@rn%t%&h‘?& Ml aEtQ@lq?%Qalﬁﬁble

conmpounds t hat prevent the multiplication of bacteria a | evant
sites, eithERBRHKOISYTRGSRRIHCHPN PHISEHES i0h PHENS 96 ths ypliendf pragicthe
presentﬁ nvention provides for novel compounds of fornula (1) unexpectedly

havi ng bl ocieestidedGré ¥ bfdad ahB dP@fid GRS, o%?odn&@ﬂﬁr‘éﬁ@ﬂssatﬁé td |lifkicaA-(1) have
bactericidal activity rel at unds. have be

ructurall n _des bed
BB, 0 21 0omRgsEsor i Pk i3S TG eabaRe. By R RO Er e
activity. Thebaoerodesdfingfciddspalpichdesihsecrivide, ramccﬁctfmolldstmiﬂashleerpmdes art

conmpounds bX%c]i g;% én%t %%885 \%LE%IA'CIJEQ L& Yor ekhmp 1ev%d%%ydel]r$o%jrg@asm

99| 51578 -2 resent 1nven |bn concerns co %unds of
formul 291) CP@PCFIIFEP%*’_IS@QD@@\RBV% salicRlagilides, caybangidgs, jagd quzrqe@ar_r)oammomum

tsL er eo]cchegrF @ﬂtsldymr S8R ¥ CofedVia® 6frb¢<rmfs is @OehrOMRAIRo AGIIThH &@tpzéﬂeg‘ﬁc%n

ereo oxi des er.nar [ eri ves ereo
wherein t he? 6??% he%%g ﬂP%b 6ﬁ3 H%B%ggpﬁ’ﬂgegﬂarr@% bond when the
dotted |ine represents a bond, or X is hydrogen or hydroxy, when the dotted
li ne does ngin 1hﬁmmﬁeglbup.ob0i’&cbrocﬁdéls asdthe Bacted¢idew Bihicd trdependent | y sel ect ed

from hydr og .C 1. 4alk C1 .. ~al vVitr am no,
cyano. 3 1 Eu SRy U6 B e tesog s BB iy bl
hydroxycarb@hybnhﬂb$rnaamﬂybmxb@anmmn@hwﬂamcunbmamquyhdsMa(mmvmnthe
1_4al kyl) amng I p
anlnosulfonyl)G@?%%BxfgF%;Fﬁﬁaﬁﬁ%§%%%8g§es‘gégﬁ%%§ﬂ¥%%3&g%ghgw%gpegggeh

i ndependent i9VEepBgtled from hydrogen) hal o, hydroxy) C1_4alkyl,

Cl , ~al kyl oxy, vitro, am no, cyano) trifluoronethyl, or trifluoronethoxy;

RS and & arreueq;a@stanr mderﬂemctﬁamhys £ 6] eEmbb MY doraaen() hed ectB&lS”OXy’

IR e o o ey Mt U e

1 6al kyl oxyeatiionyl , am nocar bonyl d|(C1_4aIkyl)anlnocarbonyl
Cl_6al kyl sul finyl) C1_6alkylsulfonyl aninosulfonyl

gl f Cleﬁll_ Eyls)ta%‘iu@z?l?yureflgtgy lcdmpoun%O%aVe been IEl(:scnb d 1nagf3 %%190;56]:/5? { r{)‘fllb?she%n

35 29 Apnl 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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-N=N*R~ ~ ~N--A--NRBR~ (a-1), -A--N-Az-NR8R9 R~ (a-6), (a 2)' -A _IN-ReR0
(a-7); R7 (a-3)' -:A-N~,,~-NR O (a g), R(a 4)' -;A-NR-t (a-9), 30
E P 2002 WD 99/5157f, 3 PCT/ EP99/ 02098 -3 ~N~N~N-Ri 0 (a_5), pae856 N R~~
(a-10); ROWMES& n Al is a direct bond or C~_6al kanediyl ; 2&F¢E%ﬁﬁ&ﬁ
C2_6al kanediyl ; R~ i s hydrogen, C%_4a|kx51 phenyl or benzyl; R$ and RO are
each independently hydrogen, C 1 6al kyl;” am noC ~ _6al kyl or nono- or

di (C1_4al kyl))am noCl _6al kyl; Rl~ is hydrogen, Cl 6al kyl, am noCl _6ai kyl or
nmono- or di {ESIPTESANK{AVEBHPThemIce By cRyIPOURgPTReTMRla Thy dr ogen) C1_6ai kyl ,

am no, am noC _6al kyl or 10 nono- or_ di(Cl_4al kyl)am nod _6al kyl. As used
in the foregoing definitions halo i® ge&eric to fluoro, chloro, brono and

i odo; Cl1_4al kyl defines 32t’~r\' t br anc /clﬁsai n saturated hydrocarbon
radicals having from1 to 4 °ca t ciids, for efthnple, methyl,
ethyl, propyl, butyl, 1- m%( et hy¥--"2- iret rﬁf)yl and the |ike; Cl_6alkyl

is neant to include Cl1_4al kyl and the higher honol ogues thereof having 5 or
6 carbon atons, such as, for exanple, 2-nethylbutyl, pentyl, hexyl and the

l'i ke; Ck_6alikap@idimitalHekbmesc Rintdligettofs hdidiod BhseiddRicanahede BN oxides
hydr ocar bon radtcal S cont ai ni ng, carbon atons such as) for

frgm.l 1o

exanpl e, nclRSFPEPE quatemary fum derjvajives Bise0bdi vl ) 1, 4- but anedi yl |

1, 5- pent anedhstkin 1, 6- hexanedi yl and the branched i soners thereof;
CZ_6al kanedjyl i.nes bival ent, straight or branched chain hydrocarbon
radi cal s coﬁ%éjf)ﬁigéhldn? lrsoarrrl1Qi){flltocr:)lQleoél t bon atonms such as, for exanple,

1, 2- et hanedKys 2 dire@-hondpeheadhy dottell, linegpraseds g bond., o8- pent anedi yl ,

+ G hexgnedioid o qidelin6r IRGENGtheh WS RAIARIRAL norkPorinta pdfie t er m

"stereochem cal éﬁlsorreri_c orns” as used herelnbefore defines all the
possi bl e i sBrePqd B-f ¢erachifiderendsatly: shigrserhdemdtydregeruliade. iy siromsy C pededs s

Unl ess gt hgrwi se rreali_u@l_rks!mx?rnxitrlaplirﬁﬁlﬂo@dyanb{;@ifmbﬁjﬁ&ﬁylhﬁﬁ@bmﬁétll hoxy, of
conpounds denotes the mxture of a 0SSi st ereochem ¢ i sojrer.i c
forms, said nmixture 1@61}](9'%,3;90%{,Qﬁroaggglgogryi,g%b@ijcgw%ﬂ @ﬁ@f’%arg?enyll’he
basi ¢ nol ecul ar st r dd€CynalkyMommocarbpaylt Ceydlayisulingl, €qgelkysulfemtier s may have
the R S-configu | QN bstht i ) dc (partially)

sat ur atfestrj rggi cal s %ﬁ?@r{oﬁgl&%&gl ‘?Léelr'kh?ﬁ};e&g?g?gé%ﬂwg%lsg-\(z%iﬁfi gurati on.
Conpounds eRc@RpRSs pisFadbisierensisntly selaviehtoe hydreecar hato dwereychemstlry at
sai d doubl e bond. Stererghsy sidlol ¥mirk) BRMbCtiMioREm&thylt bericlRBRMeERdRyOf

nvent on, 858 R0 yegSekisdrtninry sOraTs T b ceceehEpdoySHO TE vent | on

al so conprises the $§3lsByldxychittohemaanppanodsifafordroethyl, aifluoyoragteoxahl e t o

form w organi ¢ o i D@k ' ] ' s and
earth 5%£aline netaF? gg‘g%ﬂ%%?g3§§§?E§§a“§ﬁﬁ%E?ﬂﬁ?%ﬁgégﬁhgfEaﬁph”gégghic
or inorganic acids,d&G@HﬂﬁﬁnﬁmWEW@manEQgﬁa%wF¥5WWbCédﬁ&§¥mgﬁﬁ%oxylic aci ds
or phosphorus contahﬁﬁmgmﬁbgpidﬁcbﬁmawmhﬁgogﬁﬂﬁngrﬁgpﬂmng m neral acids
are hydrofluoric acid, h ?roc | oric acid, hydrobrom c acid, hydroiod~c
acid, sul furid Sct dcal ?‘%/ Of™Yé d, chloric acid, perchloric acid or
phosphoric acid. Salt-form ng sulfonic acids are tol uenesul fonic acid, 10
benzenesul f on~c/achd, thangsul fonic acid or trif7uorpnethane sul fonic
acid. Salt formngarboxylTt acity are fornie a4 MBdetic acrd, gropanoic
acid, butanoic acrd, and the like. Salt-formning ®icarboxylic acids are
oxalic acid, malaonjie agid, suceinic acid) glutarie acid, and the |iKke.

Sal t-form ng r oXy—Cci dgya¢e glygolic acid, lacti€ acid,, malzc aci%z
tartanc acid) cxtn¢ acid./nmandelic acid, and the\Tike. fofher salt 187

form ng2garboxylic acids are trifluoroacet~c aci®f, DBenzoic acid,

chl oroaceti c acig~— pht ~Cc acid, malefic acid, and | ont cid.

Phosphor us con@éiEnggggzgsﬂane the, vari ous QQR§Qh ouy,_adds, p&msqhgnic
aci ds and phosphin¥c asids. Particular addition salXs are aciﬁ addi't’on
salts obtained by treating the base form of 20 c%npounds of formula (1)
Wi t h appropnate f\di ¢ biocidal agents such as, e. 1, 2- benzi sot hi azol one
(BIT), 5-ch|o#ﬁgzigﬂbahﬁhém%h~azquMe) 6-Ch|QLQt%{?§2ﬂZﬁ$OthiaZO|OQ§9%

5-fl uoro-1, 2- benz-got hi azol one, 5-net hyl -3(2lrisothi azol one, or

4br ono- 5- net hyl - 3-i1 sot hi azol ol . These addition salts can have different
stoichionetry such as ( 1:1 ), ( 1:2), ( 1:3), (2:1), (3:1), (2:3) and so
on. 25 Preferred salt-formng al kali netal hydroxides and earth al kaline
nmet al hydroxi des are the hydroxides of lithium sodiun) potassium
magnesi um or cal cium nost preferably those of sodi um or potassium
Exanpl es of suitable salt-form ng anm nes are prinmary, secondary and
tertiary altphanc and aromati c am nes such as net hyl am ne, ethylam ne, 30
propyl anme, isopropylame, the four butylam ne isoners, dinethylamne,

S
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conpri ses netal conpl exes which the conpounds of formula (1) may form
Metal conpl exes as nentioned above consist of a conplex fQfRPoDEIEEN A
conpoundwsrosfse§7ul a (1) and one or nore organic or inorganic netal salt or
5 salts. Exanples of said organic or mgrganl c salts conprise the

hal ogeni des, nitrates, sulfates, phosphates, acetates, tr| fl uor oacet at es,

trichl oroacet at pr onat tart rat es, sul fo es
met hyl sul fong@ _@ eny spibf Qpat s, @ ﬁog nd the
i ke of the netal g of\ scodmaln groupo he eru,orc %}

the magnesiumor calciumsalts, of the third or fourtR main group, e.g.
alumnium tin, lead 10 as wel | as the first to the eighth transition
groups of wmerepewlqdh@a‘ectmﬁeﬁr:§ldﬁllkamiaylf or exanple, chromium manganese,
iron, cobalt, Z\ &g zinc and the like. Preferred are the netals
pertaining to th tlsgr?sqa BW)QR enents of the fourth period. The netals may
be present in ea® iphydrogém, (paskiybpkensdbebaesl; The netal ions may be
present in any ofsthaigs copper
bei ng nost 15 adv&{andtﬂggﬁeoéagﬁgemh&ggﬁ&%ﬂ? %gmggll?eérﬁtoga?]gq ﬁ%‘i&%ltﬁ%a u‘?rlt abl e
copper conpounds RANe- @béﬁﬁ@r@]@rl)a@ueo nedkdi e, hydroxi de, oxide, borate,

fluoride and in gaotd gpHrédenCOPRAK lhgmml%glkg,%rbonate Cu( OH) zCuC03. The
cl ea
conpl exes can be nono-" or may contain one or nore parts

oly
of the organic nol eCH¥- Qédll(pgaﬁ%@@)anﬂﬁogjl aHkY} @dn addi tion salt as used
her ei nepbove al soRJdHPHydEEgent ﬂe(,g;ay}ya;trmb wmrrﬂmltélgﬂqyc@frpounds of formula (1)
as well as the salts there&% gyl {: prym Such sol vates are fox
exanpl e hydrates, al"t¥RoPaEES!-44 al’i@"? kg A group of interesting
conpounds consists of those conpounds of formula (1) wherein 25 one or nore
of the fol lAowsadir gstfotegbingrisfigigphs/hadd iFgehednd ﬂl&orardﬂmchrdmrdﬂmbnde,nt Iy
sel ected fr-om : c) RS
nd R ar e GaY JaaeydPandmicld thai? LR AW o AR08 e
Cl_4al k§I, f@lﬂ lracp wa@;@y ammsswshras dor expmRle, ir@tlrw{:nf eﬁfO@VI emtyzi.alr WFh)’l‘e) RS
and R9 arecgaf ﬁl@g}ﬁﬂ %HYhéMQFQ‘f%ﬂlkrﬁ%ﬂﬁhkﬁéhncmac@EMB}RQ a:ﬁﬂhKW f)

Rl~ is hydro am noC~_~a [
hydr ogen) él‘gq@éf‘ﬂwmg&ﬁ? %ﬁreogﬁﬁ"r‘r FRRE‘%“ o) aalls i %‘ﬁf_aﬁa%"&ﬁ?‘ﬁgd) no@etmaT kyl ;
h) Al is a biiylgentydpincydbandife dird;kanatiiankdiyBSefies B alenit GPaidlad draracthyd . 30

S E P 2002 [ E
those compdiRIESIPARRIFIE FOREPETTOT 1 QbZarBh S L oW 5 RPRURRe ) °
(a-2), ZQa @Cthxlen%)l szb!af?f)dlyl(b3®)0PaO¢dlyh1:66‘)Utdwfié’ﬁel A-pRutangdiyhydr ogen,

Cl-6al kyl, 106. hgaa@%war&mk)omn&ﬁsmﬁeﬂsKwéreoﬁc%mrmémmenn&ers;em&mng
conpounds aregghose

c wher ei.n is_a radical of
formul a (a-S§piegtoyrasg Wg Pg frff;aﬁ% pInigg ff)%{’i‘ ky? 6 cathOREOB%hi noC
1_6al kyl orsuch §Cfdr ekahioyd, )lamtthﬁ@dlyl 6iaBpydpandligio 1 peiRanediyey BStpengnedgipounds
arethose (o} rein is a 10 radical of formula
(a 4) 2 (Q‘-@gﬁ]ﬁgé‘ %m&%‘e%u%%pédl }Zﬁ?rgegéﬁ re?flr;dependent | y hydrogen,

Cl_4al é/l or am nod _6al kyl. Particular conpounds are those conpounds of
formula ( I ) Thehenne i stergotlmrxaicalhdbmadsriooﬁonmrmmad berem)beﬁdxeddiirmsmmm s

hydrogen. %s%l@qgorﬂé’rﬁé Wm&ﬁqnpizmg@m%sﬁmﬁﬁ &Pﬁegga sOfohQJst' a (I)

wherein L i's radi ca ormu erein kaned~yl Rs
and RO are %%wxseﬁaep}mémrrgdlqagﬂdr Remicaldesignptign of e@nmrn@ﬁéﬁn%%ﬁtmcur ar

corrpounds %ﬁtdr@% Q11 RN @@&o@ﬁexﬁr@ﬁlwlisaméhé fc\/i/ﬂ@f @hd‘nﬁxth&s%oﬁﬁmlﬁ@hll of
forrruls <§ Wnerelnalggan Prrats’ ) Leﬁr % %IS h ro en or
' Tl B0l & G Be S e bratzs of he BE Rl ST o K iGHey

Preferred coapogenitsceanes 2fay have the R- or S-configuration; substituents on bivalent cyclic

4-T[(1,1'-b o
4 Hgl 1 prrE ﬂ iaté‘a%ld]rﬁ)(ﬂgﬂylngg%hyc{ _h%r the cgér %Rﬁ@p?@? ation,
N-(3-[(1, 1 @m |eycarnyaspmgdph)elnpp s(;ptylh]avqarsEpré?pawemrmvﬁey atasﬁui acid or

base addi t'&fhb&%én% Ste!?é‘ocﬁéﬁ(cﬁﬂ ?s%ﬂ’féﬁb%ﬁrﬁ%rdﬁheé AN bORSmuly (paat ernary
ammoni ym der.i vat i ves reo r. prefer-e ounds are the acid

addi ti gl saPRWows ﬂEHSHQb?WEQ@F WFF@‘B%§€P?SEHW%H‘Eﬁﬁﬁounds of formula

(I') with appropnate acidic biocidal agents such as, e.g.

1, 2- benzi sot hi azolone (BIT). 35 Particul ar preferred acid addition salts

are the BIT salts of 4-[[( 1,1 -biphenyl)-4-yl]phenyl nethyl](

1, 4' - bi pi perid~ne),

4-[[ (I, 1" - bi phenyl ) -4-yl ] phenyl met hyl ] - 1- pi peri di nepropanam ne, and N-[3-[(
, 1' - bi phenyl ) -4-yl]-3-phenyl propyl ] -1, 3- propanedi ani ne; 30 S EP 2002

WD 99/ 51578 PCT/ EP99/ 02098 or the BIT salts of a stereoisoneric form an

N—oxrde or a quaternary annDnlunrderlvatlve of t he Iatter conpounds

Y~ e r o - Y r



ISRBRBRN\Y _ _ O/RSR\\ ~ OH/Rs ~~__~~halo" + L_.C\ ~ @0SEP2M0
~ ~~C~~ReR4RR_lalL(11) (IIl) (I-a) Conmpounds of formula (I-a)
can be caonvert to conpounds of formula {l-b), being conpeocmEms®@bosBor nul a
(1) wher@f(h”ﬁ?‘? a direct bond and the dotted |ine represents a bond, by
dehydrating said conpounds of fornula (lg.a) under art-known reaction 20
conditions as exenplified) for instance, in exanple B.3. R R3 i \ ~ OH _
R, \ R R~~~C~~G~R~~~C~~6R I aLRR a~LR(l-a) (I-b)
Conmpounds &he FYEREPMAlSP COMPESES thesalisivuch dg compewdsci ey (P gremblato( | - ¢))
bei ng 25 cyypomglergahid &iftganiclbhsd@ERhdantines avdirmaenoAdadd@rgot ted |ine
does not r&@resent gbbond, by %ro&&natl n% sai d c.% ounds of fornula
(I-a). R~ algge metaRbases, or quagerjgry ammonjm ases, or witl anicorgOIgAUC — J ¢ ~ ~ °

6 R |c | LadiddRsbi¢h 4s Mireraldrids) sutfonic &id3, &irBox3N0 2cidk Or PAGSPhBAS containin

PCT/ EP%Q/ 02088 ~g_ 5 10 15 20 Compounds of fornula (l1-c-1 )) defined as
conpounds 8% ornul a (I-c) wherein L1 represents a radical of formula
(a-2), (a-3), (a-6) to (a-10) wherein Al is a direct bond, can be prepared
by al kyl at Ergmples ohiat-feehied mimralfaoidsareah¥dvdflvdricracad) hydioehlveidiacitle of

for mul a (1 MaroBBGE % | drofh, ARRE ARIHLAL Bcib SRHGILARRL JUEM A"

exanpl e, halo, €.q. o 0, ch or g, rom)‘j i'odo, or ‘I'n sone PRst8heces W nmay
al so be a sufl PonhophprigrodpSalefgming swiomsadidsomy ldwgneswéonieaadul f onyl oxy,

triflugy ongtheRasHbhRMci® ettt stifshid b€ of BFRlotBethSRVIMGnI RUPSalc-The

reaction can be perfor med in a reaction-inert solvent such as, for exanpl e,
acet oni t r i FIMIBGHERTBRYY IragIds,are Forme a¢if csalic a1 Prapangic 2okl SURSKE a&ifeh as,

f ﬁr exanpl gnd ?@dik}?ﬂ}%ﬁrf@f}ﬁi&tﬁ?ﬁcdﬂ&?@ﬁﬁiwm @eerc?@nah@mpmﬁtomce%dwlsmme. OI_For |

t hose conpou of. for - C- erein the radica ears. a.radi ca
S ek T T N L N g R

condi t i ons a¢itl, mahc badadvesabdid, tioict &g araadelio/agd, and etie Isa. OWRgr saR9 or RI B by
converid ng : ; I it S U 1. NG; 50 , €.0.

G oal iyt oo Cerb b fle fMYrbah Caflab Rt AEIANEALRCHINNRE. © 9
~ ~ C | ~ phikghgacid-majeiq acid. anggngtonig apd( Khosphamngcontaiping\acjdsiape the | )

Conpounds  Qhriéd&rghekshdrous he1dslghoBbnasSa SRMRAWAEHhAic hoiasul a (1) wherein L2
represents a ra(fimga?hof forrmlqjgl1 ?g?)G) to (a- 0)§)V\herei n Al is

Cl _6al kanedi yl , can be prepared by N al kylatina, an interpedi ate of formula
(V1) wit hFalicpiRy afdiggnaels ye aﬂsirmtaon(se% s%tammﬁcwngstha%ﬁ%afmaf group as
de{ i nexd he}beinpe\a’(ﬂs\tff.fo%ﬂh‘(l)_wn_h dppEdnate 4cidic brocdal a@en(lj& duzh A, el.:gd.l (~,1) WR3
Ri I + Yo e R = Sk~ 5R8 R L | - 25 i
it errdi ate BT radieet 3 erhe Pttt BGB R ur e
H N- AZ- NRs Rengisgthiargiope N-fRueroR2 (tuhzisethiazolgng SSEEh 2082 HMis@Biagal g or 4-
PCT/ EP99/ 0208 80-39mEthir-3-ibbiRazoloV Thedd abHitiblr Mk hdWd diffedent stofdhiofhetry

H N~N-N- R~ SSC Béss()lle){, 192), (1:3), (2:1), (3:1), (2:3) and so on.

25
Preferred salt-forming alkali metal hydroxides and earth alkaline metal hydroxides are
the hydroxides of lithium, 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  propylamune, isopropylamine, the four butylamine isomers, dimethylamine,
diethylamine, diethanolamine, dipropylamine, diisopropylamine, 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, 1n general, the cations of haloammonium salts, e.g. the
tetramethylammonium cation, the trimethylbenzylammonium cation, the
triethylbenzylammonium cation, and also the ammonium cation.



I'S For those intermediates of formula (VIl1) wherein the radical 0f3ﬂC8lEF12(][)@
R~, R8) R9 or RIB is hydrogen, depending upon the reaction conditions,

can be advisable to tenporarily protect said R7, Rg, RO or

converti NP PSISHB, RO or RIBinto a suitable protecting gr%ﬁ/@g%)cﬁﬁoggs e.g.
Cl - 6al kyl oxycar bonyl . Conpounds of fornmuka (1-e), defined as conpounds of
formula (1) wherein L3 represents a radical of formula (a-2) or (a-4) can
be prepared by reductively N-alkylatng an internediate of forrmula (VIII)
with an internediate of forrmula (I X-1) or (X-1); or by Nalkylating said

i nter rredi atfheaérni stlnfiolia alsdl ddriu nscsmdnalanrriptﬁ;xes m(ﬁhahecmﬂpdtmdm farrublX- 2) or

X-2). R3 Rytne fordl. W30 Aompiones. as me IX) R\ \
(X2) 53 By s, i gkt e O} bl e 9
foI | owi ng @pmwnwrcmntpqundzef (¢mau19 (Ipapd- onRIRMO(X01g3nie/\pr ifongame njetatsaly or

? ?.-‘%( %ueFQﬁ’ s&;'aQﬁRgarhE‘bﬂr{’d? ni"é&?ts% Eﬂ@&lkﬂalﬁyéé&déym (ritbs,Wher ei n
the radi cal’ t he

reaction céHHi“?ii cnhesphafeSc%ﬁ@t%e évaﬂp%rabqeéa%tw%ﬁeacatthr@pweet te‘aﬁtas Rs, RO

or R19 by gonvsdiés, Bg. R&rhymlwna&mmtlg Pﬁteﬁglshﬂ&ia@espféa?ig gtek %nﬁa%ﬁn@UCh

25, &8, SRkl 98 HSAR A e secom AP Of g o pat%cﬁc%éyeewe& e i nto each

ot her vi a andgnksiomnormrcaidtmaeaks,af thaethaidion fiadrtigmemerovme et alnmativmnsn, |&zalr

conver {0y (SRR Re Bt B Bt o GE Etheof helerBich s BUCH RFRP E2T, OF
using art- I@PiémleNClaIIOWll@t mengpnase s eabalg nickeke conpar ginsgngtherlenul a (1V)

can be pr eﬂ%ét%ﬁe@%réjﬁé %ét@@‘ﬂehﬁtnw tlsltnetramtmt éi‘erﬁerﬁs ot' hé %d?ﬁCBeﬁB@Srtﬁf
formula {VlI) can prepared as describ g}één wor :gg‘% and A. 6,

and i nt er ngB§tals é%ayol?e FrE75RG Ieqop Qf theip Bossihde yrlensess- gé%’&rmWe‘éF RTRSeRbr ki ng
exanpl es A.iR aayldf thed. poiﬂbrEhelatcas tthaguomairetealea ] csppsm béihg st

i nter i at onpo oRe aval |l a may be
pr epa?gg %eouflgmgg(?n‘/nen |oﬁaeln?p°erg‘a¢u ﬁ bgd p@ér G eorugi? ¥ ?’P&’V\ﬂ in
the art. 15u1|fhte wmedwdsome,mndmbara(d fluasd@arebamemcnhr pmehhxyceomacbove
described pr %&%%(Weégc Nifif o?xﬁ%)!eﬁ'cﬁrhﬁefn‘a 6“&f aearcthe}%}s{gxres of

enanti oners c rat e rom one anot oW ng a
resol ution GQPB’é‘eGWr @'smOfPri@rﬁsaRféh? eregpiegeRiaeide gy ‘%%‘Flﬁul a (1) may be
converted into the corresponding diastereoneric salt forns by reaction with

a sui t abl e o teah 2a8idn sSitbdusi RS AR RIS DRlprisé Hh&Bo1dies whigs epuent |y 20

separated, for ex b el ectjve or fracti naI alliz n and t he
S ey o AR Bt BT Y el o e ey SO

separ at i ng drbéorenxantpleingirates.fadecoiwlaés dndehe bkgpounds of for rruI a (1) i nvoI ves

| i qui d chr omat ogr aphy usi ng a chiral stati onary phase. Sai d pure

st ereochem AN r ndi ng
ur e st or acninib. SRR B <O, YRR i indfE chibhids QP 1B 53R

maf eri @bs, @reovinded Otflﬁmfoﬂlheﬂm&%tﬁqmn%mys st er eospeci f| caI ly. Preferably
if a specifjCRELRL RQ'aﬁ-;OéE%B 1ﬁc¥e;féﬁ§ér{t8ﬁsele§t%ﬁ¢r&x?ﬁ¥ﬁ}9g% M‘élb'orb§0§]§1nt hesi zed by
st er eospeci f| prepar ation. These hods w 1~ advant ageously
enpl oy enan®) ]grréli‘ql galafeyh P&Tstarting materials. 30 The b| oci dal properties
of the COFYp@URﬁSncDRGfaEHéﬂdhan((dp)enaér&l)@é%méhlffdrﬂﬁydrﬂgdnhﬁalblt@/hﬁg.lyp(al sBeagion C
her ei n- bel owC lg arti leILRa(g t he conmpounds of fornula (I) have bactericidal
properties as k6f %lr%%& %hpl es C 1 and C. 2. Furthernore, the conpounds
of for@0l a Q)R idnairegenoriGusadkylo be acti ve agai nst certain 35 yeasts, as
evi denced i X e M@g dnyial so have

al gt ci dal p?ogﬁaﬁ?ie{s de &Chﬁh gém%h g? % ({)DI%{I'“;‘EJI)D §m£’198 11 The
conpounds of) e‘sﬁ’ryéig‘%gﬁf‘ ?hﬁ%‘ﬁﬂ 8ﬁdb{€e4§t&tt)wn9&a16ﬂ§¥ »a broad range of

bacteri a, bg; ngrsawmhtcygams;l QAhBAd, REIAEC Vgl PAGE 8T R 4alAR) X AD] £%yef such

gran}p05|t| act be naped M crococcus fl avus,

St aphyl ococBll éh? UEC §5§é88@a@y pi dermidis, Streptococcus faecalis,
and théSIikg)AﬁBSEXaMWMEdWIsuch 5 gram negative bacteria there may be
naned Pseudononas aerugi nosa, Pseudononas putida, Pseudononas stutzeri,
Pseudononas cepaci a, Pseudononas fl uorescens, Pseudononas sp., Proteus

vul garis, Proteus norganii, Esclzericia coli, Xl ebsiella aerogenes,

Ent er obact er cl oacae, Sal nonella typhimurium Serratia nmarcescens, and the
| i ke. Experience has shown that gram negative bacteria (which are
additionally 10 protected by an outer nenbrane conpared to grampositive
bacteria)) especially Pseudononades) are nore resistant than gram positive
bacteri a agai nst biocides ("M crobiocides for the protection of materials")
by WIfried Paulus) Chapman & Hall) 1st edition, 1993). Therefore,
conpounds haV|ng bacter|0|dal propertles agalnst grannegatlve bacterla

o, ~ o o o A = =y o Y



The conpounds of formula (1) can be used for the protection of plgmntstpemg
pl ant -derived materials from degradati on by phytopat hogeni c bacteria. As
exanpl es of s%(i% phyt opat hogeni ¢ bacteria there nmay be nanggdrignbbmoewnas
canpestri gvopg?_ Baseol | , Pseudononas syringae pv. plaaseolicola, Erwinia
anyl ovora, Agrobacterium 35 tunefaciens,¢C avi bacter m chi ganense, Erwi ni a
carotovora, Erwinia tracheiphila) Pseudonobnas pisi, Pseudonobnas

sol anacearu Streptonyces scabies, Xylella fagéi di psga, ﬁ\nd_ tg,e like.

Hence, the FFp‘(B‘EFﬁ%Fé‘“BfCOf“(BPH‘EﬂSa?rf FBOSf)s%@%%@daa %e@:‘é’ ereq Jpisq padisabp2
V\lDt 99l flsz&ffbana@trwlﬁqaén@,a@%, @Lﬂ)?@iﬂl);?(a-&)[ etlclgtanltd),v\erlxaai? lsbﬂsslt _ﬁgdr@géﬂ,oci gal f
acti vi 0.pr c n n_pargti ar culture plants. Said conpounds o
f or mul ay(l)cgéﬁf(@eo @é(g"t‘%kmad’?‘gf? lﬁglg s or partspof plants, e. g.rmfrui ts,
bl ossons, flowers) foliage, stens, roots, tubers of plants or culture

pl ant s i5nf eOtir e mdaaint@Esting cdagionnyeste thoseitempodg affartmia heherin L is a

| at er - gr ow ng. par of ant s,ar I ¢t ed, agai pst _sugch _m cro-organi sns.
The conpou n’a‘g“’gf"¢ %Fﬂﬂllaga'?:) 5)r éaa%) ‘F’ﬁ?’?’ﬁ@% " B%ﬁxpsr%%'ﬁ’ gﬁ'égli(ﬁf M4 %f ect i on
(fruits, tudemsCgelkehor ¢jtGi-4mdkylzaminoG; talledt pl ant cuttings as well as to
conbat phyt opat hogenous m croorgani ns occurring in the soil. 10 As exanpl es
of the w de ri I I I : presen
i nventi on céxsgt%&%égtg{esﬁﬁéégﬁﬁ%l&dgg} eﬁ‘g%&“@@@%&%ﬁgﬁ%%rggfnse?é%.i’gg “wheat ,
bar | ey,10r yeradisat ef formula, (a<dpyfaib) whereini® andd? arp eaehsindenegdenslyguidrageat  and
fodder beetg, paRe) 8p en&afihyi ts and berries, e.g. apples, pears, pluns,
peaches, al nonds; cherries, 1% strawberries, raspberries and bl ackberri es;
| egumi nous plants, e.g. beans) lentils, peas, soy beans; ol eaginous plants,
e.g. rape, calagcoppYEs aes thoee compeundyefiforrage oh wthereim+ip p radical of ant |
cocoa, groupdmi @:1)GMeEiRIRIAGERRIrogerd. PUNPKi ns) gherkins) nel ons,
cucunmbgrss, squashes; fibrous plants, e.g. cotton, flax, henp, jute; citrus
fruits, e.g. orange, |enon, grapefruit, nangaréjtn; veg@t bl es, _e.q. Spi nach,
lettuce, aspAieagaSicUsE CHMBAUIAS AL ROSSERIMPORECE ghigagrie (Rvhareind i5¢ Tadibtl ot s,
oni ons, tonef faesula@idiviesein AStis @3dakepatyipad Réraad Roaue edchlindepepdanttys, e. g.
avocado, cipp C rr tree; or plants such as nmai ze, tobacco) nuts,
cof f ee, sug§¥%§§%ﬂe?r¢gg%]ﬁ)¥/li nes, hops, bananas, rubber plants, as well as
ornanental plants, e.g. flowers, shrubs, deciduous trees and evergreen
trees SAfch &srtbarmpaftenudar coimpsumdsiare thatse compduncis bf formujpl Bnyserein Igisveenadisal h

t he purpose il ust i 5 ] ti 0 i mA i it

t her et o. Th(e)i:-)fzotg}n bé)auﬁal;s)q%ﬁé?%g%nu%@'?l ?r\égéfag\%ﬁ%dggi ?i zi)sn}]i (r:%%rcipsq lh%g(g?fe or
nore of theged ngﬁﬁé dise eagh independsatly dwdrogen pr evedlkYlt he for mation of
biofilnms. Biofilns are conposed of mllions of m croorgani sns (bacteria)
fungi, al gag}erainéh SRpRFASAret hat 30 accumul ate on surfaces in aqueous

envi ronnent s ci.ence, vaol. 273, p. co 1797, 1996). These filmform ng
m cr obegexéf[&aael 'gligﬂe[]@yﬁ‘ﬂ@%@ﬁﬁgf%ﬁéé??ﬁ‘a PSAERGFs themto material s such
as netal s) @g@@tibsphehyysiud]phandinsohy]-paigeridirepropBnmenerandor ed to a
surface, biqfj} i i j detrinental or
benefi ci al ?fég’]émg‘ﬁg{pﬂgﬁ gﬁﬁ'pggﬂglﬁlggg@?l?géé%é%nﬁ%yaggﬁ%i tions. Sone of the
probl ens as<2pdpeidad base dBB)nl:ﬁagS,i therstergorsamena forms| tha &-pridéspat gwaierpaoul i ng
or cont am nglihibmHeadad s MegEgoi al activity), biocorrosion (especially of
industri@l pipes), oil field souring (the reduction of sulfates by m crobes
in soi IJ); and_infections caused by biofilmgrowing on host tissues or

medi cal i mplherprefege icpmppundstasdl thsraskl addgionsalts ﬁ?tnem%@ by trpating thn Bassf
dollars 3 fBrmPoFcdmpélids WOXSHHuPLAY ¥ 1tRGphropiIfe QeidRbiocidalapantakhch daye.g.
corrodi ng p'lpﬁéé r.e%mcﬂ ﬁ{,}\@i transfer or hydraulic pressure in industrial
cool i ng syst'erB " PiUYs? 8“ » injection jets, and clogging water filters.
In addition, biofilnms cause nmajor medical problens through infecting host
t i ssues3s harteddulag prefetred aaidtadditiongaltvdre trtBE Tdyaitnéi ng wat er, causi ng
rejection of {.cal, i opl n 1 nat . of nedi cal devices

rangi ng frorr4f n% g@?ﬁ"&ﬁé@?@&?Jernﬁﬁ?tgyﬁgtﬁg{yéﬁ%dfn??’arti ficial hearts. The
conpounds of4-f[6k, hrdiphgnly))-4yBplemybmethgldrippperdknepnepanaminecaraut i onary neasur es
are requiredyfror hapely tham B ©) Iegi cal activity of

t he corrpounjg [gt[(lfg%“leggleldf)ﬁg? %&%ﬁgw gﬁégfpir rﬁag%gérrplng’s C.lto C4, the
subj ect conpounds are useful for controlling, i.e. preventing, inhibiting,
elimnating, conbatting, or eradicating, rrvcro-organisns. 15 The invention
al so relates to biocidal conpositions containing one or nore inert corners
and) if desired, other adjuvants and as active ingredient a biocidally

ef fective amount of a conmpound of forrmula (1) as defined here~nabove.
Further the invention relates to a nethod of controlling m cro-organisns,
~n particul ar bacteria, by the application of the novel conpounds to said




Sui tabl e anionic surfactants can be both water-sol uble soaps and F 2
wat er - sol ubl e synthetic surface-active conpounds. 25 Suitable soaps sagé FI%@
al kali metal salts, earth alkaline metal salts or unsubsti }’Etrﬁ:%% 098
subst i t ut\W@ %afHERi um sal ts of higher fatty acids (Ctp-C22) e sodi um
or potassiumsalts of oleic or steanc acid, or of natural fatty acid

m xtures which can be obtained e.g. fron 'coconut oil or tallowoil. In
addition, there nay al so be nentioned fatty acid nethyltaurin salts. 30

Mor e fr equenrtthe/BIhealsvosra)stegenisahdredosy @ taxides or & guitenntuy ammonissd,
especially sul fates, sul fonated benzi m dazol e
derlvatlvesécg%% ?ﬁt&?)ﬁ;ﬁ?{e‘?ﬁ?mé&{nﬂ/ The fatty sul fonates or sulfates are
usually in the formof alkali nmetal salts, earth 35 al kaline netal salts or
unsubst i t uedoropoundgs of metlﬁaed(Iéar)r,rdaﬁhcrdrasedm;mlmdsloﬁfmmalarﬂ)awmeiﬁééiswI radi cal
whi ch akso y :Hda‘?ﬁ VA I um or
cal ci um sal t};a? ntggg?l?ééﬁlmg dgglé g& regljc?i&c?]x bofr&‘@laﬁ%le?regﬁre% bytlja g(}lrne of
fatty al cormgarstrmqtgtlesie@batafp o& @n 1m@qumtwfationmatat(;l)a¢hem§n htrlve@@recsgmrpounds

al so conpri&gorbNrofiRt) drSo8d, with3arOneERe &80 %f YEnf4 BXD 7 Said bredfelkERS! 02098
sul furic a(f:fié?

d esters and sulfonic acids of fatty al cohql /et hyl ene oxi de
Adduct s, THETYERYOPLA O BRASH O d G Dk ZEINEEr st HaPSHIcS: Bont ai n 2
sul foni ¢ aciofvetiagpsidandrmediate §Hl) nt@its correapomding Gﬁ@haﬂmml@gﬁfe tgin@2 car bon
at ons. a I f th i
ot o, SRl LI LR SRR e VM ofEh . rr
di but yl naphthbsgl cemrwhﬁmf tonautadl abwh@ﬁlnahnmaﬂtalleneswfaﬂnal of formula R8
aci d/ f or mal gehygeo sa\?gﬁrm%ﬂp onﬁtéeéawnt&hhﬁmﬁg R GHGE B8R

phosphates, e.g. sal I C aci ster uct o

p- nony| pherf@ltcmp‘t?rl‘%“kb’ PfGtefHS% s o‘PT W‘éﬁé‘e’@%gé RgprBﬁ%H‘rS‘hé‘lll pi ds. 10
Non-i oni ¢ sappt@sitiagd x@tc@hﬁg@fcﬁfpebabtsyegoughmmky@tmlderl vatives of

al i phatjkc or cycI oal i phatic al cohols, or saturated or unsaturated fatty
acids and al kyI phenol 3, sai d deri vat| ves containing 3 top10 glycol ether

groups and on atoms e gali phatl%.c ydr r b@H xs and 6
to 18 car bon et»y’of the O|N
sui tabl e no z/om (o act ants are s of \

«h

pol yet hyl ene oxi de wi pol ypr opyl ene g ycoI hyI enedr m napol ypr opyI ene
glycol containingagiy to 10 car borqmatoms in the al kyl chai n, (I\MN ch adducts
contain 20 1o 250 ethyl en et her gr s and 10 o 100 ene

gl ycol et he¢°’6’P8WbC§ Q%‘ﬂ%@ﬁ g’o‘%ﬁ@ﬁﬁﬁ&"’b‘?ﬂgﬂ 13/ CTBPUHAE Sf ’cao(‘g’ g’tefvﬂﬁl ene

gl ycol uni t&rprﬁrunﬂﬂ opfdrmuéa @) whakinUid a dprbﬁS@ﬁﬁcﬁhbﬂGttﬂWeﬁ&sﬂﬁs a
non-ionic sy X i

pol vl ycol - SiabE BehRres RNYCRREH; BElCHRRHL AP o Hbtiof

tri but @Dphemmﬂstﬂétehmybgmwlnstmey@t%ym@fﬂeBél ycol and

oct yl phenoxypol yet hoxyet hanol . 25 Fatty acid esters of polyethyl ene
sorbitan, such as pol ybxyet hyl ene sorbitan trioleate, ar g3 al so sui tabI e

non-ioni c s ant Rt factants areR ra quat e
anmoni um sal t ¢ Aez\:t; » 30 N-—substit uent(/ a\n %@@I&Zal kyl
r adi cal and,pc{ urt subst emfs, unsubsti tp} gdhat

al kyl, benzyl or hydrBky-llower al kyl radicals. The saI tsRare lpreferably in
the formof halides, neflayl sul fates or ethylsul fates, e.g. (b)
stearvltrinet hyl ammoni um chl ori de or benzyl di (2- chl or oet hyl ) et hyl anmoni um

br om de. f ri fnf | ation
are descri be§9§0§ms &qbﬁﬂﬁl? (Sﬂ’l%a%r@ COL%??B?E{) ?%ﬁ Odnrbl%&?rﬁ{ltﬁaﬁ C% b%e'{%r gents
and Em25si f F@ngowﬁa @éf@mmlbmﬂtcyhxraghﬂtmgﬁn angj tagyeaitrddinedeogs getreprgsent 981
H. Stache, 3heR$ i H-HhASCARMMEDId cofsbuids bf @Pmula (RaPP S E P 2002 WO 991 51578
PCT/ Epo0 102508 1t (%éﬂslg’%vérfag, “Mini ch &u\a/(e?ljr)la 1981, M and J. Ash,
"Encycl opedi a of Surf getants”, Vol. I-111, Chem cal PUblﬁihl ng Co., New

layl) mayR

Yor k, 1980-81. t| ons co rgsing a corrpo nd of for
further comprige t er tngredi ents, <\ot er
particul ar fungi er c A acari Gi des

J;EIIQI des

[
or herbicidé% far ex mpIeLso as to wi den t he s%ectrunto|4acndon or to
prevent the bUI|d up of qrgsi stance. In many cases, this regylts in
synergi stic effects, i.e. the activity of the m xture exceeds the activity
of the individual 10 conponents. As biocidal agents, which nmay be used in
conbi nation with the conpounds of the present invention there may be
consi dered products of the follow ng cl asses Fungi ci des 15 2-am nobut ane;
2-ani | i no-4--met hyl - 6-cycl opropyl -pyrim dine; 2',6"-dibrono-2 -nethyl
4' -trifluoromethoxy-4'-trifluoro-nethyl-1,3-thiazol e-5-carboxanilid e;
2, 6 d| chloro N(4 tr|fIuoronethylbenzyl)benzantde (E) 2 nethoxytnnD N

. I



10 (i.e. 3-(benzo[Db]thien-2-yl)-5,6-dihydro-1, 4, 2-oxat hi azi ne, 4- Jﬁiﬁﬁ)ﬂ;ﬂﬂz
and fungicidally active triazoles such as, for exanple, azaconazol e,
bronuconazole h§¥proconazole dlfenoconazole) epox~conazol e ephpsppazol e,
hexacona281 conazol e) penconazol e, propiconazol e, tebuconazole or
trltlconazole | S Bactericides bronopol, dichlorophen, nitrapyrin, nickel

di nmet hyl di t hi ocar banat e, kasuganyci n) ocf'il~none) furanecar boxyl i c acid,
oxytetracyclin, probenazole, streptonycin, tecloftalam copper sul phate and
ot her copper preparations. 20 Insecticides/Acanci des/ Nemati ci des abanect ~n)
AC 303 630) Compplialsef faenna(ine-i) defihedyceoipoualisloCiatbhlagi-phafeeinn,
am-traz, avernect|n

azocyclotlnepgﬁgpf? lfﬂ%ﬁﬁﬂ?@ﬁsfqg Sgﬁg &ﬁ%épgg%#@hﬁggfnphggﬁ%hPWQp,

bet a- cyf | ut fanibe, pr@pa[reChbynahkulatmemJntbm@atpmbfqmbﬂmﬁ@pm}sam;ntd:rmeénamﬁb
bupr of ezt n,
calrobof uran, o?:gllp% gﬁenot |lgﬁﬁl§§§r g%ﬂ%ﬁﬂé‘%@; @Q$@%ig§ﬁé%ﬂﬁwois4699

chl oet hocar &2 B¥rer&rerex ioso, éera pF wrrﬁplﬁét@nw@ﬁv &hay| akse e psnlfosmloxyr mephos,
chl orpyrifog roth% g’rrﬁMhhrfe‘éﬁlfMyl6X)5 bé@&'ﬁ@édﬂdn?lox?' @&Mbﬂfnﬁd@han@hﬁfcﬁ?ﬁoﬁ} hA®,

cyanophos, opr ot.hr ut hr, hal ot b i n, hexat| ernethrln
cyromazt ne, (iﬁg‘lkfaé‘??éf‘ﬁ? eﬁw“’t%ﬁ@ “8 nge pﬂ@ e(51n‘“§ rﬁ%‘%“ﬁiﬁ‘
di af ent hi ur soiyent sach as0for edamlpld)iaembrhtrﬂa,, andi o:plalomllgqa the:lpmk&rpb@ﬁa su1table
di cr ot ophos i_ethi o I 0] :
RN S bl T Por Ao SBE A 0T G SEERAL YRR

dt oxat hion, f&nva
et hi on, et hb‘brethpsremo)nmumdmbiﬂmla (étCrI)mpimgm theradivablhbbears eraaimhqﬂ n,

fenbutatin exjfle, ré & 4 I@torBe‘P@% 8 U@é’{%é?xdl B*E}He%%tmn Jo‘ﬁﬁi%)f&%&

fenpropat hrin, fenpy oxl fenval er oni
fl uaz~nam Pt a%veb@x@rtswpowarmmqﬁeﬁt ﬁafiBS &g@r Jemrs@m/ertm a%rﬁgr%i?qunto
fluvalinate) Suﬁﬁb@{r@&cuﬁg PopueR as,feds tch ~azaliex cﬁﬂbbﬁ}qnprox f ur at hi ocar b,
HCH, hept enophos, exaflu%urg}r.fl hexfﬂilazofqﬂlg;dac | oprid, iprobenfos)
|sazophos |sofenphos 30SEP 2002 WO 99I51578 18 PGT/EP99/02098

i soprocar b, dgs me RSl anbda- cyhal enugon
mal at hi on, @p_@‘ms | f gnphos., }b@ ) t acrgf os,
nethanldoph yfae hi i oh arb netho to t|n

nnnocrotophos nmoxi de hln'WnaIed NC 184Y)N| 25 nltenpyq@nl bnethoate
oxanyl, oxydenethon M @vpxydeprofos parat hion A, parathiqp.M pernethrin,
phent hoat e, phorate, phosal one, phosnet) phosphandon, phoxim pirimcarb,
pi rim phos pirim phos A) profenofos, pronecarb, propaphos, propoxur

pr ot hi of os, %@mo%%%%f fowwl)ét(f -Gide e peqIRARGS Of topRiiad Prsharein &

pyresmet hri pepréyehBlahradidnl ¢hyfohdalaeno) py(a- r0)diieaein AD)E Cpleakaheiyl, @urml phos,
RH 599 sallthl uf si.l afl uaf en sulf | pr of os ebuf enozi d,
10t ebdenpyrord by AR SuRrpdfe e SR L L R e o
terbam ter bofmsa (Ylétwh@hmo\’vwsraﬂh@sr)g gmafaedg&nedthmmab@\reb) t hi of anox.

t hi omet hon, thionazin, thuringiensin, tralonethrin, triarathen, triazophos
triazuron, trlchlorfonRﬁtrlqunuron tri met hacar b, vanldqéhlon

xyl yl car b, hnn her i dal agent sy ed
conbi nation méj%i?%eag: \ »the+pvﬁpenL,1n§§ht\ th ﬁdgfz
consi dered pR S O e fol classes : at} ye duai as

3, 5-di chl or ophenol , dlcﬁ\orophenol 3, 5- dlbronnphenom

2, 5di br onophenol ) 3 5 grespw 3,5)-d~ chi or o- 4- br onophenol ,
3,4,5-trich|oropheno| hl ori nat ed hydr odi phenyl et her s sucﬁ'@s, for

exanpl e, 2-hydroxy-3,2 4 -trichloro 20 di phenyl et her, phenyl phenol,

4- chl or 25 2- Haahintgpinednate, offfochllar(®I1D -Haenay bpihe followidg sthbaurephene,
hexachl or ophene; al dehydes such as formal dehyde, gl utaral dehyde,
sahcyl al dehyde; al cohol s such as phenoxyet hanog nt~m crobially active
car boxyl i c aci dis-Nard-KNRER T der i Vltlilves:  or gma@‘r%b conpounds (8i®h as
tributyltin conpdgnds i odi ne conmpounds such as—+odophores, iodonium
conpounds; nono-, di- and 25 pol yam nes such as dodecyl arni ne or

1, 10-di (n- heptyl)-1, 10-di ar ni nodecane; sul fonium and phosphoni um
conpounds; mercapto conmpounds as well as their alkali, earth al kaline and
heavy netal salts such as 2-nercaptopyridi ne-N-oxide and its sodi um and
zinc salt, 3-nmercaptopyridazin-2-oxide, 2-mercaptoquinoxaline-1-oxide,

2- mer capt oqui noxal i ne-di - N-oxide, as well as the symmetrical disulfides of
said 30 nercapto conpounds; ureas such as tribrono- or
trichlorocarbanilide, dichiorotrifluoronethyl-diphenylurea,;
tribronosalicylanilide; 2-brono-2-nitro-1, 3d~hydroxypropane;

di chl orobenzoxazol on; and chl or ohexi di ne. The btoci dal conpositions which
are preferably enployed in the nethod of the 35 |nvent|on usually contain _

~ oA v ~\N 7 e~ oA v ~r~nzs _r o o Y o v ~N\Nn7s7



0.5 to 30% preferably 3 to 15%99.5 to 70% preferably 97 to 85% 38 SPp3fR
2002 WO 99/51578 PCT/ EP991 02098 -20 The~foll ow ng exanpl es are intende
illustrate the present invention. Experinental pan In the pepgpsiges

descri bedvcneg’@éﬂsafter the foll owing abbreviations were used : "ACN' 5
stands for acetonitrile; "THF", which stgnds for tetrahydrofuran; "DCM
stands for dichloronethane; "D PE' stands for diisopropylether; "EtQAc"

stands for ethyl acetate; "NH-OAc" stands for niu etate; "HOAc"
stands for acetic . "MK s s for ngtRyl | yl kekone.viB) For
sone cheni cal &1 t[‘ne ohi &al for(mr}g was used, . or sodium

hydr oxi de, K2C1)$for pot assi um car bonate, H- for hydrogen gas, MyS04 for

magnesi um sul f at e, . Cr for copper chromte, N~ for nitrogen gas)
CH2C12 for di¢hl met ) Qi f ofypot hanol , NH3 for anmonia, HCL for
hydr ochl ori ¢ acild, fok_s@di um hydri de, CaCO for cal cium carbonate, CO

for carbon nonoxt de, and KOH for 15 potassium hydroxide. O sonme conpounds
of formula (1) the absol ute stereochem-cal configuration was not

exper i nent didryhwetistermedates oiformoke(\Reesertinahs tadioabafermalalR %y RE sRtver i c
form whi ch pragg Bg&f%geﬁ %E&%@r@% hﬁ?xﬂﬁé'rgmb Qofiitiods, | %Q{P'bé §visf ?eo{&d as ’

wi t hout further renc actua stereo(’: em ca con uratlon A

PreQar af i orie®porapidy pratest paidRdt RS, Eganﬁl Gbycanvayting B, REReopR 10 info 2
(4-f1 uor ophamybk prdredrimeirbely Sdth) 2L BanoRaksdyQettngr.i de (1:1) (0.38 25 nol)
and 4-oxo- 1-pi peridi necar boxylic aci d) ethyl ester (0.38 nol) in nethanol

(700 M) Was hydr qgﬁenat ed at 50C with palladi uman actlvat ed a%bon (5 9)
as a cat al y=empepndsof peraudndee) odefisd as spmrpadstod fermubp(IyVhersin khi ophene

sol ution (Teme)senté\fatrmicanara%ﬁm@i (ahmsrqeencéxzbegtépmaheptr@hcubm catal yst was
ot ottt ieice ired et am AR LB in by o radagaral o, | "

The resi dueorwXsl); ot by al-ailylatin® sgid dpramtdiate of feemath OIII) and adrinednedratebii ng
78 g of (4 (A- pi pend| nyl ) met hanone hydrochloride (interm 1
). b) A sol%maq?faea%gxr% -bi phenyl (0.1 nol) ~n THF (200 m) was
added dropwise to a m xfure of rragne5| um (0.1 nol) in THF (50 mM). The
Gignard coggl ex vvas fornmeg. The xture was sti rred and ref lxed fOﬁs 30

nm nut es. ilnt |ate(§ﬂ)<)(odS F|5 was
added dropwi szé/ T e t rﬁ rﬁred—aﬁ"refl ed f \(l &6

cool ed, pourfed out int E‘;a HAC solfuti of @hd exitacted Wih tldl uene. "The
organi c | ayer was separated, washed with HBO, dried, filtered and the

sol vent was evaporated Th si due was punf~ed by colum (d3)0 SEP 200Z WO
991 51578 -21 PCT/ EP99102098 dhr omat ogr aphy over silica gel (eluent:

CH2C12/ CH30H 99/1). The pu fractions were collected and the sol vent was
evapor at ed, vyi el di ngndlg ofH ()-ethyl

4-1[(1.4% - b| phenyl ) 4-yl ] (4-fluorophenyl)hydroxynet hyl ] (1, 4'-bipiperidine)-1

acg'fl)r/lboylpile %‘Flgl e er@?‘ﬁé’?ﬁﬁ”@‘f @b&é%}’@)‘%i@%% PrYEFse to a mixture of

10 g of 4-fluoro-1,1 b| henyl, 17.5g of alumnum (111)-chloride and 60g of
1, 2-di chl or oet hane. co Iet| stirring_ was_cgnptinued 1 hour at
reflux tenperatur e9 e r%a’é?lpon rﬁ&xpure was p%u‘?eHR%?to a m&t Yure of
crushed ice and 10 hydrochloric acid. The product was extracted with DCM
The extract was dried, Itered and evaporated. The residue was
crystallized from W‘U@NUR The (]@i“@duct was Wrht-8RES of f anfd-2dri ed,
yielding 15 g (80.8% l-acetyl-4-((4'-fluoro-[1, 1

bi phenyl ] -4-yl]carbonyl]piperidine (interm 3). b) A mxture of 15 g of

i nt er mexti at Bof SpsandermedGlessodiforrhola (()@ oY, (X3 Oherdin thW&SdlSZtl of f@chulbRER° &

hour s at Lex .t.epperature.. After gool |tated roduct was
o oran bf R hEBE R Bt it FO kMot cddfuch b bR R B
convent i onaterpoTamly proteht sidtiR Bk R byl eoradingR Y RS 0e® [Yintia smtable

1170 (B4 299 ar (kPR A G BRI i Gbi per 10t nyl ) - et hanone.

(interm 4}. 20 c) To a stirred mxture of 11 g of internediate (4)) 4.5g
of N, N-di et hyl et hanam ne and 150 g of ttichl oronethane were added dropw se
5 g of ethyl carbonochloridate. Upon conplete addition, stirring was
continued for 1 hour at reflux tenperature. After cooling, the reaction

m xture was washed with water, dried, filtered and evaporated, yielding 13
g (91.49% of 4-[(4'-fluoro-( 1) 1'-biphenyl]-4-yl)carbonyl]-1-piperidine25
carboxylate (interm 5) d) A solution of bronobenzene (0.118 nol) in THF
(50 mM) was added dropwi se to a m xture of magnesium (0.118 nol) in THF (10
n1) The nlxture was stlrred and refluxed for 30 nlnutes and then cooled A

- . N NN L ey o™ O A AN 1



5 ethyl ester (0.055 nol) in methanol (250 m) was hydrogenated at3&GQEP 0L h
pal | adi um on activated carbon (2 g) as a catalyst in the presence of

t hi ophenew6g )#{% Len (1 ). After uptake of hydrogen (1 equpeaieest/2098 he
catal yst was tered off and the filtrate was evaporated, yielding 25.5 g
(90% of ethyl -10-

4-([4' -fluoro(1, 1 -biphenyl)-4-yl]phenyl net hyl ene) (1, 4'- blplperldlne) 1l'-ca
rboxyl at e erm le A3 a Amxueo bj phenyl (0.3
nmol ) and al(llﬁlﬁ]CH{]WPE‘?‘%SI C)fJTEH?EQY)PRﬁén%YOM%O ‘F%“VF‘FF ing "cﬁCEIﬁ’F}b’rF aet%heovosoo m )
was stirr edeacﬂom it fuhetigal gtdmpltraﬁsfbﬁhhmmc &Fobistthde, tpmpedridd rmmmaxmb ate

(0.3 mol) in.l qf Qe hﬁo d 0

50. i nut o5 PERiG) ﬁ}pég | RN 53 5F by ¥R B ESmBbaR e P BrmUiF L s
stirred at wheosin ReéfhpeRa! isr@-6alkyl9ning aruknssyn Nalkydatiopurodedussi ce and HC and
extract®d with DCM CH30H was added The organic | ayer was separat ed,

dried, filt v, puki fied by
col um chrdﬁ% o%crﬁgtgl%wgo\l/@?las eﬁr\é?ﬂ?uen&qc@g&f&%ﬂgg&%@fAjﬁ’l’he pure
fractions wcen@batbeeﬁ@dmahﬂlheam woparedhas dvaw@dapmknea exahples és? due was
crystal | Z%@lderQranlallﬁ’llémémaepbef“drﬂmaa@\mx pgraﬁ;re&asoéefsc ﬂu&dn _
y~eld~ng 42 g o hy - (4- phenyl benzoyl) I peri di necarboxyl ate Fl nterm
9). b) A me%ﬁlﬂpléseff fﬂﬁ - 4- et hoxybenzene (0.053 nol) in THF (150 m)
was adted dropwi se under nitrogen flowto a stirring mixture of magnesi um

(0. 053 nol )TrRNthrang m/xtéﬁwrwsgoa{e&)f%e irferin@dihtdk afeBhoWn) compd@ndd xidure was

stirred and refl ux ?. hour . mxtgreo |ntermedlat g (0.044 nol)
h THE. ( 30GOMMeALY AHIA 0T Hbbope Arseripe MG VERTALHECHT ¢ of | ixod

for 1 hour ,proadosd gentrallpkoown sratheraat ed NH. 4C1 sol ution (300 nl) and
extracted three tines with DCM The conbi ned organic Iayer was washed once
W th once W sat ted NaCl iaon, drie filtered and the
30 ol fent Js<Epabrne DT ' pacires R fakhafuncth fSunes piske e B of pe.
The preci pitteatysthesiged inl thefath oif facemig roixiurel ofydnedtainmys $Bich cgn (b6 Eeparatkd
()-ethyl o d
A-1((1, 1 bf."’p SR e O RSy ph eyl Ry BT oSS et nyl g L P ser Al e ar box
ylate (intef mnlcby (I)@)‘a‘ﬁberﬁ%t‘alﬁ%d B0 ﬁhﬁtcé?fﬁsé’ﬂﬂ‘éiﬂéd(aﬂf(?})“(eﬂc@l@fWS)bbﬁ n

met hanol ( 2%&ush)witRs shydiogenmhed. Sbldﬁﬂﬁét%érhcrﬂﬁdalt&dmm&@ul&b@iphehiiiltyEd ]
l.val ent t he

b 2 Af
cat alya0 wakeRicReFRatatpeapi-q et B FEgia, Ao VAP ERdre SRR o' g
(1009 of (I)beedténythedef(dri by dlkabi pirealignjative yrignfdr-afee proxyngtbe phgntiomeric

hyl ] - 1- | 1578
R e i g e %ﬁféﬁé?‘g‘(ﬁ“%'%”amd% feiRbpspingsily SRl
pot assi um wemmd@ha(seosaji PuFe stetspaisarienlly(iswpens iprpgmay alsp rbédieah‘%ﬁ ﬂreﬂnl uxed

L or 4I hogrsmeagné ndmedu%istex%b@mwgﬁboma& @mp@m&egpro haersasthrche vvas
|1 SSO N

l 9%1}”@_' emxturrewas eﬁt%ﬂ ﬁf eetlrres
DCM  Thg cofbfFHES %ﬁod Fahgt FEaEHon QRERT S IRP Yhi 58 Ydﬂﬁs%eﬁtféc W|th a
sat ur at ed Na€koisainat isaiesirall, sad)cofmpbtmd il bansinthrsizedby stateospsifevaptbpdt ed.

e L o R A LGS TR G T AN S L e T
gezl re%é;g?@t?ﬁénmes .col l ected and the sol vent was evaporated, yielding
g

()-4- (bol 1Tné)bleaelavbaopénaé£ b ae%&@em&hﬁwﬁaﬂﬂxweleaba rmai methél nterm
12). 10 Exanpl e A m xture of bronohenzene (0 ﬁe’itﬁ‘b% et her
ie

(200 ) ma%lom&é‘éﬁ%%’&ﬁ\f& Beeingbelow; Ja pRrcHer H‘&gfﬁ%\?P&‘FﬂS(Cé f<2m?+8? t hyl
ether {20 nbacterithdal Progeuies asasideheddnadxampies €1 andegi2f or 1 hour. A mixture
of intermedi ate (9) (0.1 nol) in diethyl ether 15 (800 M) was added

dr opwi se. mxture was _stirred.and, refl uxe 1 hour, cool ed our ed
out into a tﬁﬁm"%‘? el%cﬁn%qlf‘ddé?ﬁ i 58If?|‘§‘ﬁlé° b?ﬁet“&r%ﬂseéqrg’%r was
separ at3éd, wesstseds edderedd if exdameple€.:and t he sol vent was evaporated. The
residue was triturated in DIPE, filtered off and dried, yielding 30 g of

()-ethyl

4-1[(1, 1 - bf\prhuerr‘utilelro CO ddrsd%gf% eud";‘/pde{sﬂyfi‘fe %glﬁldﬁle‘?maerﬂ &tar boxyl at e
(interm 13). 20 b) A mxture of internediate (13) (0.0722 not) in a

m xture of 2-propanol and HCI (50 m) and toluene (500 M) was stirred and
refluxed for 4 hours using a water separator. The sol vent was evapor at ed.
The resi due was dissolved in DCM The organic solution was washed, dried,
filtered and the sol vent was evaporated, yielding 31 g of ethyl

4-1[(1, 1" - bi phenyl)-4-yl] phenyl et hyl ene] - 1- pi peri dnmecar boxyl ate 25
(merml4). ¢c) Amxture of internediate ( 14) (0.078 nol) in nethanol (250
n1) was hydr ogenat ed at 50C for 2 days W|th paI I ad| um on actl vat ed car bon

o s o, AL 2 v o o - o, \ .




25 bi phenyl) - 4-yl phenyl net hanone (0.2 nol) in THF (100 m) was addgg SEp 2002
dr opwi se at roomtenperature. The m xture was stirred at roomtenperature
for 1 hour) then stirred and refluxed for 17 hours, cool edpcpgpssshosait into
HO 10% a 8’%@e5§nd extracted three times with DOM The conbined organic

| ayer was washed once with a saturated K2C03 solution, twice with H0 and
once with a saturated NaCl solution, then dried, 30 filtered and the

sol vent was evaporated. The residue was purified by col um chromat ography
over sili caTlgeton(reluuémf the OraaIANENTAR Alsak A ReagRITISE @ 8)oad Targefrbacteriact | ons
vere col | eqlgloand M?GHas%?‘%x‘ﬁ%%ﬁh%a@teﬁ!a&?é?atrﬁﬂes 5k ERfn

crystallize - propano reC|p|tate was fil ter %? and dried.
The not her hagipap tbﬁ%“@s)’a\’ﬁd’@&?é#'ﬁfﬂf%‘d‘ﬁﬂf’ﬁ’é%l Sigpfiviogqogus P’dfﬁ”&, yi el ding 45 g

of ethyl 3- it&ﬁhylocobbznh@mén)mﬁs?Es:&bbav&cphmy&hﬁa@d ORaikeA R dkhmpRSdhsudi®) . D)

A maxt fint et hanol . ( 50
O s gone: CaranneEhBTE bleia Betk el Samea PreudbpioRnt G0 e BN AWt um on
activat ed gawidanP{eL@dfnonas3stixz SERP s20din oDy 8&Ha5lS Peud2moRaH flido8&en?098 (4 Q)

taly R} 1 m)
21‘8 t(f(jelrct(jlpf1 aklg}eg?&n&ga% 82??’%%‘”%\/61 en %Z?M rﬁﬁreg%" E Cﬂ{),t}gﬂ Oh KE% *Ee)rglé‘% of f and
the filt rat@mwee@p@pé@@dr clzmcrag, $¢lmenqlmplamuwum6arrutzqeurcfemwm@iOH The

pr eci pl t at epuRe f Ekﬁ&{e%ge Hts shau&l tslttlgeﬂm-nagﬁtvé Ibaac%(\gméﬁ&@ade t oﬁtnft hyl
3-[(1 - bi phen ahoate (interm hi um

nyl
al uni ndféh hyIéfPFcéléd(bd 8@59? Wf)mtrﬁnerwﬂ*t( O FrympQsitive P?‘it%‘da)a?SPP@F'lXJx
tenpe (r]I St gr gpseadaabwdeg mrﬁfnowteerstmdthaﬁ grahinbsm&_ Heeriaighinstbiddtles( 300 m )
was adde ’ e and .t resultin n . %t.u s stirre n
ol uxed 1 of VARae S rarife bidieirion Yuiafriit: Pul it PellRS b RE S HAL
m xture vvaslsdedmnpohﬂ%) Wihé¢refomt, enm@ﬁurrds)t;avmg btad:tenmddi moparees agatnist gisimi-2 S04.
The reactio rated. The
resi du ﬁ%mr ?éf Pgecge%gsgsr‘jcgllaf ?ngnﬁﬂeﬂbﬁwfn J<'1!1(lss’s d%\{%ﬁgnt CH2C12) .
The deS| red fractions were coll ected and the sol vent was evapor at ed)
yi el di ng 14The efmgqungs phéampuiaiicantiepiiechipl 3 vagiepr afpapbicationnt erm  20). d) A
m xture of I nfAnRdRe :ﬂfu@o&@&%cés@ﬂgﬁ é@'cbol'u’i%anesu J@Qnm %zﬂgll Bb’dcbé%' ne (150

m) 15 was stirred at" roomtenp tur fonx oride (0.06 nol)
was added dr omteeear@r?aw%émﬂessat% A w'eraeqveahsymemsuf»e a8 tqsr‘inétﬂ‘ for 3
hours at roomvbsdimeflaidesad theiiksol vent was evaporated. The residue was

di ssol vwed in Ih thwater, dr|e

fil ter\eé and Pnt?e/lnso \S/zenélg\%glsm%\g/gg% s'tax‘@m\éfi@gg?&&p 6Gr| e B@teéol um
chr omat ogr aphbased grings dnidglhgmayes( ellugse m‘dTCh@l-‘lZCQQ)hlcmeﬂ'mu‘dEQl gfédxrfet weki ons

were col | ect egmapghnt hﬁta%mms M@aeava«'fse%ﬁtx%ﬂsm&tae rﬁ@\%rq’él@xé’é’a@bntcfété urat ed
under DIPS, filtered off and dried, yield

1, 1' bi phenyl )a‘if“bY%péln’d‘I“gr%‘tqﬁaWégiﬂef aﬁatoeseeatl%f%w%em pwce%@ahm e

A 6 25 A m xt fb’rﬁxuﬁftloﬁé Ja,nﬂi thebh]mtenyl) 4-yl) phenyl met hanone {0 01 nmol) ~n THF
(200 VI r. N2 f.low Vin nesi um

chl ori (%)és (0. 0?Itit ﬂ\ﬁasoer Utol?g}r%?elr% #hﬁ? fmgﬁgcond%l dm r%rr\]/ﬁ g’e[er gae{egn xture
was stirred astamoem pamqgenétadtn@wfedrlmt thm]ﬁs PRI, mapstbomo)s Masgsicadwses, The

m xture was Sghigk Gdbedr %mtléﬁﬁé%f%w Sindbef m]ate'?l‘atéfalﬁf‘@le‘ﬁkéraﬁ ed with DIPE.
The organic |ayer was epar ated, washed once wth a 30 saturated K2003

sol ution, twi GEN{FRUPNIYGRAMRGTEERSES (hedn SatRitl B?PSRB@S SHimaliskiiest hen
dried, fil t er esbacindudtig afObyipineias evaporated. This fraction was purified
by col usp chronat ography over silica gel (eluent: CH2C12/ hexane/ Et OAc
S0180120) . R P L3R 0T 6 60 e BRhehOELF pel Y Rt e
4-(3-chl oronﬂatq:)tnm&bm]dcgradpemyby phytdpathivigphie byétprid. iAexampled2f sudd 3 0 S E

br onobenzent TBp4 Rge Eicleriets 3R R R ulnon LRI Rl o o

magnesi um ( @seiomsings syringae py2phaseqlicolth Erwinia emdovas, éxrwlbﬂ@drz@md refl uxed
for 1 hoyr. :mgu&tw @zatb&ztw mttm%%t%h@%ﬁmﬂa&@ Mh)ndc eiphilk, (500

m) 5 was added dropw se. m xXture was stirred and refluxe or 2 hours)
at room tenﬁé?‘#t%toémé%‘l‘ i Sﬁﬁ‘?on"ﬁﬁ’éﬁ@’d”{%ﬁﬁfv Yt eBIOBRE G KRGS Nl sol ut i on
and extract gasrilids, 4Xd\he TiRe. Plefd)iife doaiplindyast foreRad Y pekseaminataddonge
times, dried, filtered and the solvent was evaporated. The residue was
trlturated in hexane, filtered off and purified over silica gel on a glass
filter (eluent : CH2Cl~ 100% . The pure fractions were 10 collected and the
sol vent was evaporated. The residue was triturated in DIPE, filtered off
and dried, yielding 31 g of ()-a-phenyl( 1,1'-biphenyl)-4-nmethanol (interm
23). b) A nuxture of internmediate (23) (0.08 mol) in hydrochloric acid (50
m) and DCM (200 m) was stl rred at roomterrperature overm ght The organic

o o o o, o o M 1 o o




10 2-propanol (400 m ) was stirred and refluxed for 5 hours. The qgggp%g%
was cool ed and the sol vent was evaporated. The residue was dissolved in H20
(500 M) and extracted three tines with DCM The conbi ned [gesvbe2degyer was
washed oWOP 1 NHACL (10%, twice with H20 and once with a saturated NaCl
solution, then dried, filtered and the.gnl vent was evaporated, yielding 19
g (87% of 4-[ [ 4 -quoro (1,1 -biphenyl)-4 15

yl ] phenyl - net hyl ene] (1, 4' - bi pi peridine)(conp..l). Exanple B.3 A m xture of
conpound (fats, mgewe)anﬂﬁyaé@eq 'aloaéaloﬁcpzsm torprpteghBlan dincsEtitaas guliere20C
with pall ;whmmswda&h NS Gf ESIN(I) darbe @eddo gaﬁa&mﬁzs Nafl ob'paadse Of
hydr ogen he .cat al @t was filtered off thelflltiate was

evapor at ec-8-ArL Bgoéﬁoé’EF Kowsss. 1fage; YoM 19915 ‘HP%TS%@@I&M@&U YRRt ure was -
extract ed ihfoced, harmed omdbktrc@GMby'ﬂmemsmghmsﬁﬂ wheaby htdrgyewingaartaethed tw ce

Wi th HOaglggg%gqaeggd%E%tu chadd 8]8“("' dried, filtered and the

sol ven ractron rified by colum chronmat ography -
over silica gel (eluent: CH2C12/(CH30H NH3) 95/5). Two 25 pure fractions
wer e col | ethedbnapmohntb of forswmla/@nea fivthe bevapd iaseed disgnfedtohinn(@ruis, Sulgeraf
fraction 1 . L he
nydr ochl or¢ e g anf to AR Bufimg TAAGHA 201 Focfbhe ERIMEIAGHbIE RS
filtered ofrgarims agei@idg iy ithd wWilng

()-4-[1p4" -fluoro(1,1'-biphenyl)-4-yl]phenyl methyl] (1, 4" -bipiperidine)

di hyd hl f ethyl
4I [%/( r10(1: %IE %ﬁ@@ggwmgr\?gﬁgéﬁﬁgt %171 ure é’%??’grmtl pﬁlﬁﬁg?‘:ﬁ | ne Ebrf%]cgr ngy?/at e
(0.0083 mprﬁsqnhlm@nha%qn e yssd 1)“%)3 hRATRRA éf%!ﬂpﬁ/lc?‘ﬁalﬁa? g-athedin on

carbon (1084r @)e aas ah&a.t. u@h andtieaikelbdaak @ . gofsughyﬁéaqsaaf&ddlars&w val ent),
t he catal yst off and the filtrate was ev

apora
rtuxture oPorB%?% %‘P%ﬁﬂ}ﬂ? pgEcy 5 GYP'Fh Piafﬁr@b@ﬁd?eaf%oﬁmoj’éﬁéée‘ﬁ‘éﬁed to
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1:2) 10B. 1H%hﬂﬁihﬁéf rﬁQﬁQbi%dl&ﬁ)‘hH&bMd&%mﬂtbdd@l Fxﬁﬂ:aenhe imdRtion
(1 2) 12B. 1Hsj ngl HBr 13B. 1Hsi ngl eH4- O, HC SJBZP. . H?0 (
1: 3) 3 (¢clage ‘%Gft FPEYR ’é‘g f‘E%@F“éﬁ%g‘Q particular bacteria, by the

application of the novel compounds to said micro-organisms.
20

In the method for controling micro-organisms according to the invention the
compounds of formula (I} are used 1n unmodified form or, preferably, together with the
adjuvants conventionally employed in the art of formulation. They are therefore
formulated following art-known procedures to emulsifiable concentrates, directly

25  sprayable or dilutable solutions, dilute emulsions, wettable powders, soluble powders,
dusts, granulates, and also encapsulations in e.g. polymer substances. Depending on the
nature of the compositions, the methods 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 appropnate, 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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F-2 nonsorbent carriers are materials such as calcite or sand. In addition, a great number of
pregranulated matenals of inorganic or organic nature can be used, e.g. especially

15  dolomite or pulverised plant residues.

Depending on the nature of the compound of formula (I) to be formulated, suitable
surface-active compounds are non-ionic, cationic and/or anionic surfactants having

good emulsifying, dispersing and wetting properties. The term "surfactants" will also
20  be understood as comprnising mixtures of surfactants

Suitable anionic surfactants can be both water-soluble soaps and water-soluble
synthetic surface-active compounds.

25 Suitable soaps are the alkali metal salts, earth alkaline metal salts or unsubstituted or
substituted ammonium salts of higher fatty acids (Cj-C72), e.g. the sodium or
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.22alky! radical which also includes the alkyl moiety of acyl radicals, e.g. the sodium
or calcium salt of lignosulfonic acid, of dodecyisulfate or of a mixture of fatty alcohol
sulfates obtained from natural fatty acids. These compounds also comprise the salts of
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CHoL the sodium, calcium or triethanolamine salts of dodecylbenzene sulfonic acid,

5  dibutylnaphthalenesulfonic acid, or of a naphthalenesulfonic acid/formaldehyde
condensation product. Also suitable are corresponding phosphates, e.g. salts of the
phosphonc acid ester of an adduct of p-nonylphenol with 4 to 14 moles of ethylene
oxide, or phospholipids.

10  Non-ionic surfactants are preferably polyglycol ether denvatives of aliphatic or
cycloaliphatic alcohols, or saturated or unsaturated fatty acids and alkylphenols, said
derivatives containing 3 to 10 glycol ether groups and 8 to 20 carbon atoms in the

(aliphatic) hydrocarbon moiety and 6 to 18 carbon atoms in the alkyl moiety of the

alkylphenols.
15

Further suitable non-ionic surfactants are the water-soluble adducts of polyethylene
oxide with polypropylene glycol, ethylenediaminopolypropylene glycol containing 1 to
10 carbon atoms 1n the alkyl chain, which adducts contain 20 to 250 ethylene glycol

ether groups and 10 to 100 propylene glycol ether groups. These compounds usually
20  contain 1 to 5 ethylene glycol units per propylene glycol unit.

Representative cxamples of non-ionic surfactants are nonylphenoipolyethoxyethanols,
castor oil polyglycol ethers, polypropylene/polyethylene oxide adducts, tributyl-

phenoxypolyethoxyethanol, polyethylene glycol and octylphenoxypolyethoxyethanol.
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-Cppalkyl radical and, as further substituents,
unsubstituted or halogenated lower alkyl, benzyl or hydroxy-lower alkyl radicals. The
salts are preferably in the form of hahdes, 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,
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....... 15. . 2-aminBbakhd; §-dnilinoZé-methyl-G@idgrbpyl-pyribiding; 2',6'-dibromo-2 -methyl-

4'-trifluoromethoxy-4'-trifluoro-methyl-1,3-thiazole-5-carboxanilid e; 2,6-di-chloro-N-
(4-trifluoromethylbenzyl)benzamide; (E)-2-methoxyimino-N -methyl-2-(2-
phenoxyphenyl)-acetamide; 8-hydroxyquinoline sulphate; methyl (E)-2-{2-[6-(2-
cyanophenoxy)-pyrimidin-4-yloxyl-phenyl }-3-methoxyacrylate; methyl (E)-

20  methoximino[alpha-(o-tolyloxy)-o-tolyljacetate; 2-phenylphenol (OPP), aldimorph,
ampropylfos, amilazine, azaconazole. benalaxyl, benodanil, benomy}, binapacryl,
biphenyl, bitertanol, blasticidin-S, bromuconazole, bupirimate, buthiobate, calcium
polysulphide, captafol, captan, carbendazim, carboxin, quinomethionate, chioroneb,
chloropicrin, chlorothalonil, chlozolinate, cufraneb, cymoxanil, cyproconazole,

25 cyprofuram, dichlorophen, diclobutrazol, diclofluanid, diclomezin, dicloran,
diethofencarb, difenoconazole, dimethirimol, dimethomorph, diniconazole, dinocap,
diphenylamine, dipyrithion, ditalimfos, dithianon, dodine, drazoxolon, edifenphos,
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, copper naphthenate,

35  copper oxychloride, copper sulphate, copper oxide, oxine-copper and Bordeaux
mixture, mancopper, mancozeb, maneb, mepanipyrim, mepronil, metalaxyl,
metconazole, methasulfocarb, methfuroxam, metiram, metsulfovax, myclobutanil,
nickel dimethyldithiocarbamate, nitrothal-isopropyl, nuarimol, ofurace, oxadixyl,
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-(CH2) %"2 tetraccﬂa.zolc; thiabendazote, thic%'fg,{hiapl%}latczmethy}, thiram,'tolclophos-63' e

.. . Bg T...H=:
methyl, tolylfluanid, triadimefon, triadimenol, triazoxide, trichlamide, tricyclazole,
tridemorph, triflumizole, triforine, triticonazole, validamycin A, vinclozolin, zineb,
ziram. Particular fungicides are thiabendazole; isothia- and benzisothiazolone
derivatives such as, e.g. 1,2-benzisothiazolone (BIT); oxathiazines such as bethoxazin

10 (i.e. 3-(benzo[b]thien-2-yl)-5,6-dihydro-1,4,2-oxathiazine, 4-oxide); and fungicidally

active triazoles such as, for example, azaconazole, bromuconazole, cyproconazole,
difenoconazole, epoxiconazole, fenbuconazole, hexaconazole, metconazole,

penconazole, propiconazole, tebuconazole, or triticonazole.

15  Bactencides :
bronopol, dichlorophen, nitrapyrin, nickel dimethyldithiocarbamate, kasugamycin,
octhilinone, furanecarboxylic acid, oxytetracyclin, probenazole, streptomycin,
tecloftalam, copper sulphate and other copper preparations.

20 Insecticides/Acaricides/Nematicides :
abamecun, AC 303 630, acephate, acrinathrin, alanycarb, aldicarb, alphamethrin,
amitraz, avermectin, AZ 60541, azadirachuin, azinphos A, azinphos M, azocyclotin,
Bacillus thuringiensis, bendiocarb, benfuracarb, bensultap, beta-cyfluthrin, bifenthrin,
BPMC, brofenprox, bromophos A, bufencarb, buprofezin, butocarboxin,

25  butylpyridaben, cadusafos, carbaryl, carbofuran, carbophenothion, carbosulfan, cartap,
CGA 157 419, CGA 184699, chloethocarb, chlorethoxyfos chlorfenvinphos,
chlorfluazuron, chliormephos, chlorpyrifos, chlorpyrifos M, cis-resmethrin, clocythrin,
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, 1midacloprid, iprobenfos, 1sazophos, isofenphos,
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B gBﬁosmet, phosphamdon, phoxim, pirimicarb, pirimiphos M, pirimiphos A, profenofos,
promecarb, propaphos, propoxur, prothiofos, prothoate, pymetrozin, pyrachlophos,
pyridaphenthion, pyresmethrin, pyrethrum, pyridaben, pyrimidifen, pyriproxifen,
quinalphos, RH 5992, salithion, sebufos, silafluofen, sulfotep, sulprofos, tebufenozid,

10 tebufenpyrad, tebupirimiphos, teflubenzuron, tefluthrin, temephos, terbam, terbufos,
tetrachlorvinphos, thiafenox, thiodicarb, thiofanox, thiomethon, thionazin,
thuringiensin, tralomethrin, triarathen, triazophos, triazuron, trichlorfon, triflumuron,
trimethacarb, vamidothion, XMC, xylylcarb, zetamethrin.

15  Other biocidal agents that may be used 1n combination with the compounds of the
present invention there may be considered products of the following classes : phenol
dentvatives such as 3,5-dichlorophenol, 2,5-dichlorophenol, 3,5-dibromophenol, 2,5-
dibromophenol, 2,5-(resp. 3,5)-dichloro-4-bromophenol, 3,4,5-trichlorophenol,
chlorinated hydrodiphenylethers such as, for example, 2-hydroxy-3,2'4"-trichloro-

20  diphenylether, phenylphenol, 4-chloro-2-phenyvlphenol, 4-chloro-2-benzylphenol,
dichlorophene, hexachlorophene; aldehydes such as formaldehyde, glutaraldehyde,
sahcylaldehyde; alcohols such as phenoxyethanol; antimicrobially active carboxylic
acids and their derivatives: organometallic compounds such as tributyltin compounds;
iodine compounds such as iodophores, iodonium compounds; mono-, di- and

25 polyamines such as dodecylamine or 1,10-di(n-heptyl)-1,10-diaminodecane;
sulfonium- and phosphonium compounds; mercapto compounds as well as their alkali,
earth alkaline and heavy metal salts such as 2-mercaptopyridine-N-oxide and its
sodium and zinc salt, 3-mercaptopyridazin-2-oxide, 2-mercaptoquinoxaline-1-oxide,
2-mercaptoquinoxaline-di-N-oxide, as well as the symmetrical disulfides of said

30 mercapto compounds; ureas such as tribromo- or trichlorocarbanilide,
dichlorotrifluoromethyl-diphenylurea; tribromosalicylanilide; 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 Q.1 to 99%, preferably 0.1 to 95% of a compound of formula
(D), 110 99% of a solid or liquid adjuvant, and O to 25% preferably 0.1 to 25% of a
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The present invention also relates to compositions comprising a compound of formula

10 () and another active ingredient, as enumerated hereabove, in quantities producing a
synergistic effect, and a carrier. In particular, synergistic compositions of a compound
of formula (I) with another bacteride and/or another fungicide are envisaged.

Preferred formulations are composed in particular of the following constituents
15 (% = percentage by weight) :

Emulsifiable concentrates

active ingredient : 1t09%, preferably 2t0 5%
surfactant : : 5t030% preferably 10 to 20%
20  hquid camer : 510 94% preferably 70 to 85%
Dusts
active ingredient : 0.1t010%, preferably 0.1to 1%
solid carrier : 99.9to 90%, preferably 99.9 to 99%
25
\ Suspension concentrates
active ingredient : 510 75%, preferably 10 to 50%
water : 94 t024%, preferably 88 to 30%
surfactant : 1 to 40%, preferably 2 to 30%
30
Wettable powders
active ingredient : 0.51t090%, preferably 1 to 80%
surfactant : 0.5 to 20%, preferably 1to 15%
solid carrier : 510 95%, preferably 15 to 90%
35
Granulates
active ingredient : 0.51t030%, preferably 310 15%

solid carrier : 99.510 70%, preferably 97 to 85%
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dlchloromethane, "DIPE" stands for diisopropylether; "EtOAc" stands for cthyl acetate;

"NH4OAc" stands for ammonium acetate; "HOAc" stands for acetic acid; "MIK" stands
for methyl isobutyl ketone.

For some chemicals the chemical formula was used, e.g. NaOH for sodium hydroxide,
K,CO3 for potassium carbonate, H for hydrogen gas, MgSO4 for magnesium sulfate,
Cu0.Cr03 for copper chromite, N7 for nitrogen gas, CHCl; for dichloromethane,
CH30H for methanol, NHj3 for ammonia, HCI for hydrochloric acid, NaH for sodium
hydride, CaCOs5 for calcium carbonate, CO for carbon monoxide, and KOH for
potassium hydroxide.

Of some compounds of formula (I) the absolute stereochemical configuration was not
experimentally determined. In those cases the stereochemically isomeric form which
was first isolated is designated as “A” and the second as “B”, without further reference

to the actual stereochemical configuration.

A. Preparation of the intermediates

Example A.l

a) A mixture of (4-fluorophenyl) (4-piperidinyl)methanone hydrochloride (1:1) (0.38
mol) and 4-oxo-1-piperidinecarboxylic acid, ethyl ester (0.38 mol) in methanol (700
m]) was hydrogenated at 50°C with palladium on activated carbon (5 g) as a catalyst in
the presence of potassium acetate (50 g) and thiophene solution (5 ml). After uptake of
hydrogen (2 equivalents), the catalyst was filtered off and the filtrate was evaporated.
The residue was dissolved in DCM, washed with H,O, dried, filtered and the solvent
was evaporated. The residue was triturated in 2-propanol, filtered off and dried,
yielding 78 g of (4-fluorophenyl) (4-pipenidinyl)methanone hydrochloride (interm. 1).
b) A solution of 4-bromo-1,1’-biphenyl (0.1 mol) in THF (200 ml) was added dropwise
to a 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
intermediate (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 HoO, dried,
filtered and the solvent was evaporated The residue was purified by column
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sodium hydroxide and extracted with dichloromethane. The extract was dncd, fxltered
and evaporated, yielding 11 g (84.3%) of (4’-fluoro-{1,1’biphenyl]-4-yl) (4-
piperidinyl)-methanone (interm. 4).

c) To a stirred mixture of 11 g of intermediate (4), 4.5g of N,N-diethylethanamine and
150 g of trichloromethane were added dropwise 5 g of ethyl carbonochloridate. Upon
complete addition, stirring was continued for 1 hour at reflux temperature. After
cooling, the reaction mixture was washed with water, dried, filtered and evaporated,
yielding 13 g (91.4%) of 4-[(4’-fluoro-[1,1"-biphenyl]-4-yl)carbonyl]-1-piperidine-
carboxylate (interm. 5)

d) A solution of bromobenzene (0.118 mol) in THF (50 ml) was added dropwise to a
mixture of magnesium (0.118 mol) in THF (10 m!). The mixture was stirred and
refluxed for 30 minutes and then cooled. A solution of intermediate (5) (0.059 mol) in
THEF (140 ml) was added dropwise. The mixture was stirred and refluxed overnight,
then cooled, poured out into a saturated NH4Cl solution and extracted with toluene.
The organic layer was separated, washed with HyO, dried, filtered and the solvent was
evaporated. The residue was purified over silica gel on a glass filter (eluent : CH,Cl;
100%). The pure fractions were collected and the solvent was evaporated, yielding 27 g
(100%) of (+)-ethyl 4-[[4'-fluoro(1,1'-biphenyl)-4-yl]hydroxyphenylmethyl]-1-
piperidinecarboxylate (interm. 6)

e) 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,
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f) A mixture of intermediate (7) (0.055 mol) and 4-oxo-1-piperidinecarboxylic acid,

5 ethyl ester (0.055 mol) in methanol (250 ml) was hydrogenated at S0°C with palladium
on activated carbon (2 g) as a catalyst in the presence of thiophene solution (1 ml).
After uptake of hydrogen (1 equivalent), the catalyst was filtered off and the filtrate was
evaporated, yielding 25.5 g (90%) of ethyl 4-[[4'-fluoro(1,1'-biphenyl)-4-yl]phenyl-

methylene](1,4'-bipiperidine)-1'-carboxylate (interm. §).
10

Example A3
a) A mixture of 1,1’-biphenyl (0.3 mol) and aluminum-(III)-chloride (0.6 mol) in
1,2-dichloroethane (500 ml) was stirred. A mixture of ethyl 4-(chlorocarbonyl)-1-
piperidinecarboxylate (0.3 mol) in 1,2-dichloroethane (100 ml) was added dropwise

15 over a 30-minutes period (exothermic temperature rise to 30°C). The mixture was
stirred at room temperature for 90 minutes, poured out into ice and HCI and extracted
with DCM. CH30H was added. The organic layer was separated, dried, filtered and
the solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH2Clp/CH3OH 99/1). The pure fractions were collected and the

20  solvent was evaporated. The residue was crystallized from DIPE. The precipitate was
filtered off and dried, yielding 42 g of ethyl 4-(4-phenylbenzoyl)-1-piperidine-
carboxylate (interm. 9).
b) A mixture of 1-bromo-4-methoxybenzene (0.033 mol) in THF (150 m]) was added
dropwise under nitrogen flow to a stirring mixture of magnesium (0.053 mol) and a few

25  crystals of I in THF (50 ml). The mixture was stirred and refluxed for 1 hour. A
mixture of intermediate (9) (0.044 mol) in THF (300 ml) was added dropwise. The
mixture was stirred and refluxed for 1 hour, poured out into a saturated NH4Cl solution
(300 ml) and extracted three times with DCM. The combined organic layer was
washed once with H2O and once with a saturated NaCl solution, dried, filtered and the

30  solvent was evaporated. This fraction was crystallized from CH3;OH/DIPE. The
precipitate was filtered off and dried, yielding 13.2 g (67%) of (z)-ethyl 4-[[(1,1'-bi-
phenyl)-4-ylj(4-methoxyphenyl)hydroxymethyl}-1-piperidinecarboxylate (interm. 10).
¢) 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-y1]1(4-methoxyphenyl)-
methyl]-1-piperidinecarboxylate (interm. 11).
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d) A mixture of intermed:ate (11) (0.029 mol) and potassium hydroxide (20 g) in
2-propanol (200 ml) was stirred and refluxed for 4 hours and then cooled. The solvent
was evaporated. The residue was dissolved in HoO (250 ml) and the mixture was
extracted three times with DCM. The combined organic layer was washed twice with

5  HpO and once with a saturated NaCl solution, dried, filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel (eluent
1: CH7Clp/CH30H 100/0 to 95/5, eluent 2: CH,Cly/(CH30H/NH3) 90/10). The
desired fractions were collected and the solvent was evaporated, yielding 8.2 g (79%) of

(x)-4-[[(1,1'-biphenyl)-4-yl](4-methoxyphenyl)methyl]piperidine (interm. 12).
10

Example A.4

a) A mixture of bromobenzene (0.2 mol) in diethy] ether (200 ml) was added dropwise
to a mixture of magnesium (0.2 mol) in diethyl ether (20 ml). The mixture was stirred
and refluxed for 1 hour. A mixture of intermediate (9) (0.1 mol) in diethyl ether

15 (800 ml) was added dropwise. The mixture was stirred and refluxed for 1 hour, cooled,
poured out into a NH4Cl] solution and extracted with toluene. The organic layer was
separated, washed, dried, filtered and the solvent was evaporated. The residue was
triturated in DIPE, filtered off and dried, yielding 30 g of (£)-ethyl 4-[[(1,1'-biphenyl)-
4-yljhydroxyphenylmethyl]-1-piperidinecarboxylate (interm. 13).

20 b) A mixture of intermediate (13) (0.0722 mol) in a mixture of 2-propanol and HC]
(50 ml) and toluene (500 ml) was stirred and refluxed for 4 hours using a water
separator. The solvent was evaporated. The residue was dissolved in DCM. The
organic solution was washed, dried, filtered and the solvent was evaporated, yielding
31 g of ethy] 4-{[(1,1'-biphenyl)-4-yl]phenylmethylene]-1-piperidinecarboxylate

! 25 (interm. 14).
¢) A mixture of intermediate (14) (0.078 mol) in methanol (250 ml) was hydrogenated
at 50°C for 2 days with palladium on activated carbon (2 g) as a catalyst. After uptake
of hydrogen (1 equivalent), the catalyst was filtered off and the filtrate was evaporated,
yielding 27 g of (x)-ethyl 4-[[(1,1'-biphenyl)-4-yl]phenylmethyl]-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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untreated 4-yllphenylmethyllpiperidine; [ofp = +6.22° (¢ = 0.5 % in CH30H) (interm. 26).
¢) A mixture of intermediate (16) (0.0046 mol) and 4-o0xo-1-piperidinecarboxylic acid,
10 1,1-dimethylethyl ester (0.0048 mol) in methanol (150 ml) was hydrogenated at room
temperature with palladium on activated carbon (10%) (1 g) as a catalyst in the
presence of potassium acetate (2 g) and a solution of thiophene in methanol (4%)
(1 ml). After uptake of hydrogen (1 equivalent), the catalyst was filtered off and the
filtrate was evaporated. The residue was converted into the free base and purified by
15  column chromatography over silica gel (eluent : CH,Cly/CH30H 100/0 to 98/2). The
pure fractions were collected and the solvent was evaporated, yielding 1 g of 1,1-
dimethylethyl (A)-4-{[(1,1'-biphenyl)-4-yl]phenyimethyl](1,4'-bipiperidine)-1'-
carboxylate (interm. 17).

20  Example A.5
a) A dispersion of sodium hydride in a mineral oil (60%) (0.22 mol) was treated with
hexane under N> flow to remove the oil and then dispensed in THF (100 ml) under N>
flow. Ethyl (diethylphosphono)acetate (0.22 mol) was added dropwise. The mixture
was stirred for 30 minutes until the gas development has stopped. A mixture of (1,1°-
25 biphenyl)-4-ylphenylmethanone (0.2 mol) in THF (100 ml) was added dropwise at
room temperature. The mixture was stirred at room temperature for 1 hour, then stirred
and refluxed for 17 hours, cooled, poured out into HCI 10% and ice and extracted three
times with DCM. The combined organic layer was washed once with a saturated
K>CO3 solution, twice with H>O and once with a saturated NaCl solution, then dried,
30  filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent : CHyCla/EtOAc/hexane 1/1/98). Two pure
fractions were collected and their solvents were evaporated. 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-propenocate (interm. 18).
b) A muxture of intermediate (18) (0.137 mol) in methanol (500 m!) was hydrogenated
at room temperature under a 1 atm pressure with palladium on activated carbon (10%)
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20 (1 eq.), the catalyst was filtered off and the filirate was evaporated. A saturated K2CO3
solution (100 ml) was added. The mixture was extracted three times with DCM. The
combined organic layer was washed twice with H,O and once with a saturated NaCl
éolulion, dried, filtered and the solvent was evaporated. This fraction was purified by
column chromatography over silica gel (eluent: CH7Clo/(CH30H/NH3) 95/5). Two
25  pure fractions were collected and their solvents were evaporated, yielding 3.5 g of
fraction 1 and 3.5 g of fraction 2. Fraction 2 was converted into the hydrochloric acid
salt (1:2) from 2-propanol/HCI. The precipitate was filtered off and dried, yielding
(£)-4-[[4'-fluoro(1,1'-biphenyl)-4-yl]phenylmethyl](1,4'-bipiperidine) dihydro-

chloride.monohydrate (comp. 7).
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Example B.4
A mixture of ethyl 4-[[(1,1'-biphenyl)-4-yl]phenvimethylene](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 muxture 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 H,O and once with a saturated
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Example B.7
A mixture of N,N’-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 mol) 1n
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. HoO (100 ml) was added
and the mixture was extacted three times with DCM. The combined organic 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
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: complete inhibition of bacterial growth
2: bacterial growth paruially controlled
1: bacterial growth comparable to untreated
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scoring system used was also the same.
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Test bacteria :

Bacteria No. | Bacteria No.
Pseudomonas alcaligenes 1 || Pseudomanas testosteroni 10
Bacillus cereus mycoides 2 || Brevibacterium ammoniagenes 11
Flavobacterium sp. 3 | Cellulomonas flavigena 12
Steptomyces albus 4 || Corynebacterium oortii 13
Shewanella putrefaciens 5 || Pseudomonas stutzeri 14
Pseudomonas fluorescens 6 | Proreus vulgaris 15
Pseudomonas oleovorans 7 || Klebsiella pneumoniae 16
Bacteria No. | Bacteria No.
Alcaligenes faecalis 8 || Providencia rettgeri 17
Citrobacter freundii 9 | Pseudomonas putida 18
10
Table C.2:
Test bacteria
, CoNot 1o l30als|6]7]8]9l10]n]12]13}14]15/16]17]18
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25 3131331 {1331 1313133113 13]112(1113
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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

5  concentration of the test compound was also 500 pmol, and the scoring system used was
also the same.

Test yeast :
Debaryomyces hansenii (19)
10 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 3 3 23 3 3 3 42 3 3 3
3 2 3 25 3 1 3 43 3 2 3
3 3 3 26 3 2 3 46 3 1 3
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wherein in the above reaction schemes the radicals L, R! to R10 are as defined

in claim 1 and W is an appropriate leaving group;
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d) or, compounds of formula (I) are converted into each other following art-known
transformation reactions; or if desired; a compound of formula (1) 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 1someric forms thereof.



