£ cr obi ci dal  1- aryl - 2-f 1 uor o- 2- azol yl - al kanones, al kanol s, estgphhbﬁaCD‘q::>
et hers. The present I nvention relates to novel substltuted

1-aryl - 2-fl uor,0- 2-" azol yl al kangnes, al kanols, esters and ethers of the
formula | below and to the acid*addition salts and metal conplexes thereof. jg
The ‘i nvention relates further to the preparation of -these conpounds and to :
ni r obi ci dal conpositions which contain at | east one of these conpounds as
active.ingredient. The invention also relates to6 the preparation of said
conposytions and to the use of the novel conpounds or conpositions for
.controlTing harnful m croorgani sns, preferably phytopathogenic fungi, in
particular Piricularia species. Accordingly, the invention relates to

conpounds o BsT al- BoL | S
AT fHJ.EP@oﬂ:fi £1 ai'giﬁulfi‘ucl;g] ?I%{I%I%Maﬂbﬁeﬁlzgllfa f: 1_s_t§r§ gd

one of the » wher ei n 10 [err]
is [err]al kyﬂhevwé‘sfantslm&m rhidRE 0F mowhSiduput fihieldd PlAQPIY2-FlabAgSN or
cyano, or is [-err]al kenyl, [err]alkynyl, [err]cycloal kyl, 2-furyl,

2"t et r ahydr GRARY} albpnquesphethppols, BeResA andatheomnfhshe iformalad below and
substi tuted tlaytlti'@lagggnadd@hiétp’s E€£ rakdaéé '1, ﬁu?p%lcé‘é Iﬁléi‘ﬁ:é eghd *1%9:?4:]'&4'

and/ or [er] hal oal koxy; are ‘each 1 ndependent
hydr ogen, ninelateshloehar, tey@#opr{m#]:mtkyf tf{é@?—r?@plogm;s [aadr‘}rhath-emuwxgral

'cxxXlzerr]iﬂc%&L%smtlons which contain at least one of these compounds as active
. ingredient. The invention aiso relates to the preparation of said
o compositions and to the use of the novel compounds or compositions for
controlling harmful microorganisms, preferably phytopathogenic fungi,

in particular Piricularia species.

Accordingly, the invention relates to'compounds of the general formula I

R F
z\’(-}- v
X
-\ + /°-T-C-Az - A1)
oke i :
R R
S wherein :

Az is 18-1,2,4~triazole}=yl or lH-imidazol~1-yl;
T is -C(0)~, -CH(OH)- or one of the groups

P s
7 or N I)\R

'R7 ‘is C1 Cealkyl which is unsubstituted or substituted by Cl-CB-'

alkoxy, halogen or cyano, or is C3-C6a1keny1, C2—C6a1kyny1,

' C3 Cécycloalkyl, 2-furyl, 2—tetrahydrofury1, or is phenyl or benzyl,

wherein

each unsubstituted or substituted by halogen, nitro, C1 C3

alkyl, Cl-C3a1koxy, Cl—C3haloalkyl and/or C;-Cshaloalkoxy;



'[err] or [err]; R I's hydrogen or [err] alkyl; [err] and [err] are

each, mdependent | y hydrogen, hal ogen,2[<err] alkyl, [err] al koxy, [err]
hal o I‘kyl - C6hal oal koxy, nitro or cyano; and R ' .S hydrogen
hal ogen, Gé;(Bgahk@lRIOCBIQZQ&hkCDQﬁEP€hd€BChﬂIhﬁdkkg&q, gitro, halogen, cyano,

1'.6 I 6 I h
group wherein X 1-C3alkyl’0&18(‘63a[é%£1(%’] ga ee}'flérr%/ mt;rr]géfd;aé‘é%’r? or the

i ndependent |y hyc en, NH@CH en cyano nitro, [err]alkyl, [err]al koxy, ;
[err] hal gal kyl g b, ﬁg')i and to the acid addltlon sal {s¥and
metal conpl exes t HePS f°g|51r8w dle 6? £%1) when Tis -C(O-, then Ris terr]

al kyl; and 2$ndwh§r‘ar'5 each Gp@perdledt Iyvhyafogdeng Butmfgtah]; ntﬁa[l@rlr]ca-mg [err]
are 2, 4-di Fiuoro

al kyl . An inport aft*® dé‘%gg‘?]:)?rp{‘%f S‘#gﬁ{mtﬁggg&@f lop %ﬁag{]t’r(?orrpr |°§}'e§5""lr’r‘?osé‘l

wherein TrRiS - C(Qs ngdroder, Chiitogea Nt acf IiyGr ci4NALLAR, & hﬁ!’cﬂal&?'ﬂ?“ S€s
t hose conpodunds: of forn};éaé.ka wher,ei n T f’s one of t6he group% err] and the

remai ni ng subst i t YETeda T AEERRG FBRO f or ne¥ Fhe. g{%Pendi ng on the

i ndi cat ed nunber of cag bon atons, alkyl by itself -or as npiety of another
substi t uent corrprngeseFk ~the fol_ | owi ng groups: nethyl, ethyl, propyl,
butyl, pentyl, hexy and their isonmers, e.g. isopropyl, isobutyl,
tert- butyI |sopentr\( —Xert oal kyl' denotes here a nono- to perhal ogenat ed
al kyl substltuent e. [err] etc., preferably CF3.

wherein

X is 0, S, SO or 80,3 |

R4, RS and R6 are each independently hydrogen, halogen, cyano, nicro,
Cl-Caalkyl Cl 6alkoxy, C 6haloalkyl or C1 6haloalkoxy,

and to the acid addition salts and metal-complexés therecf,

proeided that 1) when T is'-C(O)—,_then R is €C;=C¢ alkyl; and 2) when
T is ~C(0)~ and two of the substituents Ry» Ry and Ry are 2,4-difluoro
and the third_substituent is hydrogen, then R is 02-06'a1ky1.

An important subgroup of compounds'of formula I comprises those wherein
T is -C(0)- or -CH(OH)-, and a further important subgroup comprises

those compohnds of formula I wherein T is one of the groups
~CH~- -ca- - | W/

| or y yfa
0C(0)R7 0-'\ + xKR

and the remaining substltuents are as deflned for formula I.

Depending on the indicated number of carbon atoms, alkyl by itself

or as moiety of another substituent comprises e.g. the following |
groups: methyl, ethyi, propyl, butyl,.pentyl, hexyl.e;c.,:and their
isomers, e.g. isopropyl, isobutyl,'tert—butyl, isopentyl etc.

Haloalkyl denotes here a mono- to pefhalogenated alkyl substituent, e.g.

: CHClz, CHFZ, CHZCI, CC]3, CHZF, CHZCHZCI CHBr2 etc., preferably CF3.



“3- Throughout this specification, halogen denotes fluorine, chlorine,
brom ne or iodine, preferably fluorine, chlorine or brom ne. Hal oal koxy 14
denot es. a nona- to®perhal ogenated al koxy radical, e.g. [err] [err] etc.
Accordingly, the present invention relates to the free organi c conpounds of
t he $ornu|a | and to the acid addi tion salts and nmetal conpl exes thereof.
The free conpounds are preferred, in particular the 1H1,2,4- triazole
derivatives falling within the scope of fornula I. Exanples of salt-formng
aci ds are | Dimrogghoet a:mmsspeezglcdtydn,ohallogetadedstesuctucaﬂnhychmétim| c acid,

ori

hydr.och aci d, ydrobron1c of, hydriodj¢ acid nd al so_ sul fur
aci d, phospﬁrc')‘?mé1 €% dodhRYs PRt hg% éz’l’é‘f’ A&y f*’f%n&&l 5?1‘&“&95 % tJ‘Q‘E’fyds
such as aceﬂemt&sl a momm-fttw@enmmgeﬁaam d1lkdxyi ﬁkﬂ:&hmaaﬁtgl CCRO, dF 2q1109p| onic
~acid, form benzen . acnd p-t ol uenesul f mc%

net hanesul fgg?g E? 2 @Gkéﬁz d, CFSQ}Q ]ruoc Q%L!JQCHF]&H'% d CH&E%DI C

aci d, salicyld,c aci d lactic acid or sorbic acird. Metal conpl exes consi st
of the basic free corrpound of formula | and an i norganic or organic netal

salt, for exasgdddnglyg lBRéigiRSentiinvadtion aldtal e taamaa&ﬁg&ma b&&ds
trlfluoroacetates trich] oro acetates, propionates, tartrates, sulfonates,

sal i cyl at es® £ e, Sormdact andyfo (the acid@Adition kst ARd Pesnk °P881H’ﬁsnn| n

group of thenBeidsodite Fakl ohpothddSadd tlmfemu tid pafeicRadr Hadi@iy bhe-
first to eighth auxiliary, group, such as .chrom um nanganese,_iron, ’cobal t,

nickel, zirtEiaame depiyarives fgllisg V’eﬁmnn’erfecﬁF?PeePé Pwdarfed el ement s
are those of the auxiliary groups of the fourth period. The netals may
exist in different valency states. The netal conplexes of the formula | may
be%nocycl Exarplep oo f epdttiorning acige\areainax@anis rrcddes ¢ endwdrpbalis of the

or gani c aczds such as hydrofluoric acid, hydrochloric acid, hydrobromic acid
or hydriodic acid, and also sulfuric acid, phosphoric acid, phos-
phorous acid, nitric acid; and organic acids such as acetic acid,
trifluorcacetic acid, trichlorocacetic acid, propionic acid, formiec
acid, benzenesulfonic acid, p-toluenesulfonic acid, methanesulfonic
acid, maleic acid, succinic acid, tartaric acid, fumaric acid, salicylic -

~ acid, lactic acid or sorbic acid.

Metal complexes comsist of the b#sic free compound of formula I
and an inorganic or organic metal s;lt, for example the halides,
nitrates, sulfates, phosphates, acetates, trifluoroacetates, trichloro-

_acetates, propionates, tartrates, sulfonates, salicylates, benzoates
etc. of the elements of the third and fourth main group of the Periodic
Tabie such as aluminium, tin or lead, and of the first to eighth auxiliary
group such as chromium, manganese, iron, cobalt, nickel, zirconium,

. copper, zinc, silver, mercury etec. Préferred elements are those of the
auxiliary groups of the fourth period. The metals may exist in different
valency states. The metal complexes of the formula I may be monocyclic.or
polycyclic, i.e. they can contain one or more parts of the'organic
molecule as ligands. Complexes with copper, zinc, manganese and tin are

preferred.

The compounds of formula I are oils, resins or mainly solids which

are stable at room temperature and have very valuable microbicidal



mol ecul e as |igands. Conplexes with copper, zinc, nanganese and tin are
preferred. The conpounds of formula | are oils, resins or nainly solids

-whi ch aI stable at roomtenperature and have very val uabl e m crobi ci dal

15 -4 - Sroperties. They can be used in agriculture or related fields
preventively and curativelyT™ 8r=control | i ng phyt opat hogeni ¢ m cro-

‘organi sns, for which utility the triazolylnethyl derivatives falling within
the scope of fornmula | are preferred. The corpounds of fornula | exhibi,t
very goo®TPRfkfiiesdathayr oprite useditln goricydEwrif P&t ToeFedntiedARi r use pd%es
N0 probl efRyedii§el P! 4V B8a GRSt EHBRUNGS pRYEod¥it R Sdniedn i caccount  of
their pronounced m crobicidal, 1n particular Tungicidal, activity: a)
conpound®rganismspufer Whigheatailat pihestaizzelylnethyl deglivatipesofalling

1H i m da = Vb IS : = £ | S r . vl ;
Torr] andepsspe dodpd of kil 1 e Plerrihd ) T CHPEIA of okl W1

[ err] al kydxhibitr vakRogopd Oumgddidabairieperti@slaC 13w baxiceatkahipns réndr heir  or
cyano; a [ ' ' n, hal ogen, C -C3al kyl, [err] al koxy, [err]

hal oal kquge[gégr%s h%@é’ﬁ&%%’, nitro, cyano or the group [err] wherein
Xis O S SOor SO; R [err] and [err] are each independen tly hydrogen,

hal ogen, a ni.tro err]. alkyl . .C -C al koxy, .[err] .halo- .al.kyl ~or
[err] -hal‘[g'él E%W;mﬁﬁ(ﬁrt"h sa‘%ﬁ 5%%%1"??0?\“5%?%‘%% ?‘Reta%fm%nﬁfe Tt her eof;
pronounced microbicidal, in particular fungicidal, activitys :

a) compounds of formula I, . L W/
wherein Az is 1B~-1,2,4-triazol-li-yl or lH-imidazol-l-yl; T is -C(0)=- or
-CH(OH)-; R is hyﬂrogen or Cl—C6alky1; R, and R2 are each independently

_ 1
alkyl, C,-C,alkoxy, C haloalkyl, Cl-C3-

1% 17% 17%
haloalkoxy, nitro or cyano; and R, is hydrogen, halogen, C.,-C

3 1 3alkyl,
lecsalkoxy, Cl-C3haloalky1, c haloalkoxy, nitro, cyano or the

group

hydrogen, halbgeh; c

17%

.
R |
!

oY=
\c+ o
R6

\NA

wherein X is O, S, SO or $0,; R, R, and R are each independently

S5 6 _
hydrogen, halogen, cyano, nitro, Cl-C alkyl, Cl-C3alkoxy, CI-C3halq-
alkyl or Cl--c3

complexes thereof;

haloalkoxy; and the acid addition salts and metal

b) compoundsof formula I,
wherein Az is 1H-1,2,4-triazol-1-yl or |H-imidazol-1-yl; T is -C(0)- or
~CH(OH)-; R is hydroggn or CI-C6a1ky1; R1 and R2
hydrogen,” fluorine, chlorine, bromine, methyl, ethyl, methoxy,

- are each independently

ethoxy, CF,, C.-C_haloalkyl, nitro er cyano; R3 is hydrogen,

3’ "1 72
OCF

fluorine, chlorine, bromine, methyl, methoxy, CF3, OCHFZ, 32

nitro, cyano or the group



bs conpounds of formula I, wherein Az is IH1,2,4-triazol-1-yl or

met hyl , ethyl,

1Himdazol-l-yl; Tis -C(O- or -CH(OH)-; Ris hydrogen or C-C alkyl; R
and R are each independently hydrogen, fluarine, chlorine, brom ne, :
met hoxy, ethoxy, [err]haloal kyl, nitro or cyano; R3 is
hydgogen, fluorine, chlorine, brom ne,~dethyl, nethoxy, CF3, OCHF2, OCF3,
or the group -5- [err] wherein [err] is hydrogen; and

nitro, cyano

R and R are each indepgndently hydrogen, fluorine, chlorine, brom ne,

is

nethyl\‘ﬁthyl met hoRy, ethoxy, [err]or [err]; and the acid addition salts
and netal conpl exes t e{; c) conpounds of formula I, wherein T is -C(O- .
and the substituents R eOr] are as defined for group b; d) conpounds of
formula I, wherein T is*f€H(OH)- and the substituents Rto [err] are as

defined for group b; e) gonmpounds of formula | wherein T is -C(O)-

-CHOH)-; Az is IH1,2 4-6riazol-i-yl; Ris hydrogen or [err] alkyl; [err]

and [err] are each independently hydrogen, fluorine, chlorine, brom ne,

met hyl, methoxy, [err] nitro an and [err] is the group [err]
rféeﬁeri

wherein R4, RoMET&IRRalsE @%S’é'ﬁg?‘?vdéﬁ‘é
br om ne, m3t hyf 1uc¥Bh 06104903, EXmine OmdERy1,CUBRPL, methoxy, Odthoxy, CF

3
OCHFZ; and the acid addition salts and metal complexes thereof;

compounds of formula I,

wherein T is =C(0)- and the substituents R to R.6 are as defiﬁed for

~ group b;

c)
U

d)

e)

£)

compounds of formula I,

Weh§E8 Ggeh, independens 1y diyispssTe,

or

wherein T is ~CH(OH)- and the substituents R to R, are as defined for

group b3

compounds of formula I
wherein T is -C(0)- or -CH(OH)-; Az is 1H-1,2,4-triazol-l-yl; R is

hydrogen or C.~-C,alkyl; R, and R, are each independently hydrogen,

174 1 2 _
fluorine, ciilorine, bromine, methyl, methoxy, CF3, OCHFZ, OCFS,
nitro or cyano, and R.3 is the group

\m‘
\ + /

wherein RA’ RS and R6 are each independently hydrogen, fluorine,
chlorine, bromine, methyl, methoxy, CF3, OCF3, OCHFZ, cyano or

nitro; and the acid addition salts and metal complexes thereof;

compounds of formula I,
wherein T is -C(0)- or -CH(OH)-; Az is 1H-1,2,4-triazol-1-yl; R is

hydrogen or C.~C,6 alkyl; R

17% 1 : 2
position and each is independently fluorine, chlorine, bromine,

OCHF

is in ortho-position and R, is in para-

methyl, methoxy, CF

3’ 2’

OCFB, nitro or cyano; and R3 is Hydrogeh;



nitro; and the acid addition salts and nmetal conpl exes thereof; f)

conpounds of formula I, wherein Tis -C(O- or -CHOH--; Az is

1H -'.-72,4-tri azol -1-yl; R is hydrogen qgr [err]alkyl; [err]'is in

ortho-position and R2 is in para- posi £ 3n and each is i ndependent |y

fluorine, chlorine, bromne, nethyl, nethoxy, CF3, OCHF2, OCF3, nitro or

(cyano; and R is hydrogen; 17 ' -6- and the

- acid addition salts, and netal conpl exes thereof; g) conpounds of formula I,

wherei n T i34 Epyreif addepionysalepzandsmegal, complexps therealy | . R i s hygrogen

or [err] alkyl; R is the group [err] wherein [err] and [err] are each -

i ndependently hydrogen, fluorine, chlorine, brom ne, nethyl, nethoxy, CF3,

OCF3, OcBExzompgunds of foFmulailuo: and the acid addition salts and netal

conpl exes thgres] v EXaiioss oF -eatémcy! &2 1 RRef Q) hedjabkanles wiskhin the

scope of fornula | are: _

1- (2, 4- di cHivdrepareny| G L plkwkio R2- {4 Hhe, grotpt ri azol - 1-yl ) propanone (1. 3);

1- (2, 4-di chl or ophenyl ) - 2-K| uor o- Z2- (1Hi m dazol - 1-yl ) propanone (1.4);

1- (2, 4-di chl or ophenyIR\: ZF{IJ uoro-2-(IH1,2,4-triazol -1-yl)butanone (1.5); .

1- (Phenyl ) -2-fl uoro- 2-}\} &.g_oﬁ-tri azol - 1-yl ) propanone (1.10);

1- (phenyl)-2-fl uoro- 2- SL. 1,2 4-triazol -1-yl)hexanone (1.11);

1- (2, 4-di chl or ophenyl ) - 2- Y uoro- 2- (IH1,2,4-triazol -1-yl)pentanone (1.12);

1- (4-fl uorophenyl)-2-fl uogeo- 2-(I1H1.,2,4-triazol -1-yl ) hexanone (1.15);
wherein Rl’ RZ’ Ra; R.5 and R6 are each independently hydrogen,
- fluorine, chlorine, bromine, methyl, methoxy,_CF3, OCF

3> OCHF, “
cyano or nitro; and the acid addition salts and metal complexes

thereof.

Exam#les of particularly preferred alkanones within the scope of

formula I are:

1-(2, 4~dichlorophenyl)-2-fluoro-2-(1H-1,2, 4~triazol~1-yl)propanone (1.3);
1~(2, 4~dichlorophenyl)-2-fluoro-2-(1H-imidazol-1-y1l)propanone (1.4);
1-(2, 4~dichlorophenyl)~2-fluoro-2-(1H~1,2,4~triazol-1-yl)butanone (1.5);
1- (phenyl)-2-fluoro~2-(1H~1,2,4~triazol-1-yl)propanone (1.10); e
1-(pheny1)-2-f1uoro-2-(?H-l,2,4-triazol-l-yl)hexanone (1.11);
1-(2, 4~dichlorophenyl)-2-fluoro~2-(1H~1,2,4~triazol-1-yl)pentanone (1.12);
) 1—(4—fluorophenyl)-z-fluorOPZ-(IH-l,2;4étriazol-1-y1)hexanone (1.15);



S7- 1-[ 4- (4-chl orophenoxy) phenyl ]-2-fluoro-2-(1H1,2,4-triazol-1-yl)-
propanone (3.10); - ' . :
%-[4-(2, 4-di chl orophenoxy) phenyl ] -2-fluero-2-(1H1,2,4-triazol-1-yl)- . 4
propanone (3.16); Anmong these al kanones, conpounds 1.3 and 1.12 at@
pa(tiCuIarIy preferred. Exanples of particularly preferred al kanols within

the scope of fornmula | are: )

1- (2, 4; di chi-éfolfiTeRyesorrenergPBeny  Irpr flupro-3(1Bzbi2, f-tFipge hasgit) 1 2. 1) ;

2, Ingh chrgpomiany3 )rod;f I uoro-2- (1H-1, 2, 4-triazol - 1-yl ) propanol (2. 3);

2, 4-di chl or ophenyl )-2-fluoro-2-(l Himdazol - 1-yl ) propanol (2.4);

2, 4-di chl orophenyl )-2-floro-2-(1H1, 2,4-triazol -1-yl)butanol (2.5);

phenyl )-2-fluoro-2-(IH1,2,4-triazol-1-yl)ethanol (2.9); '

phenyl)-2-fluoro-2-(IH1,2,4-triazol-1-yl)propanol (2.10);

phenyl ) -B2I#t+ (Bréodckloppnhencsy dphieay bl ~2rf {uoteeRabid-1¢ D, ittyiazol-1-y1)~
,4-dic n -fluoro-2-(1H 1, 2,4-triazol -1-yl)pentanol (2.12);
,4-dicmﬁgf%gﬁ§h§%g§ 2fluoro-2-(1H i m dazol - 1-yl ) but anol (2.13):
-fl.uorophenyl)-2-fluoro-2-(1H 1, 2,4-triazol -1-yl)ethanol (2.14);

2
2
4
4-chl or AN Qro-2- 4-tri |- 1-yl)elha ;
3, 4- di c%rggp'lh%ﬁé %i-’%%?%%r é‘;’g‘t"}?’ﬁf 12 A aad; 1?%‘11‘% g?ﬁ%“ﬁéﬁ{%’ 22):
2, 5-di chirefeptednyl ) - 2-fl uoro-2-(1H 1, 2, 4-tri azol -1-yl ) et hanol (2.24);
2, 4-di et hyl phenyl )-2-fluoro-2-(1H 1, 2,4-triazol -1-yl)ethanol (2.27);
4- br onophenyl ) -2-fluoro-2-(I1H1,2,4-triazol-1-yl)ethanol (2.28);

2, 4- di f |IBxamphdscB¥| parzibilunlg- prefikrdd 21Kandlisavidhih- gle) atbpnolf (2. 56) ;
2,3,4-trjchl r%phenyl)-Z-quoro-Z-(IFF1,2,4-triazol-l-yl)ethanol (2.57);
< et hox{? ﬂ%u ) 258% | uoro-2- (1 H 1, 2,4-triazol - 1-yl ) et hanol (2. 60);

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

RPRRRPRRRPRRRPRRPRRRPRRRRRRER

1-(2, 4~ dichlorophenyl)-2-fluoro-2-(18~-1,2, 4-triazol-1-yl)ethanol (2.1);
1-(2, 4~dichlorophenyl)~2-fluoro=-2-(1H~1, 2, 4~triazol-1-yl)propanol (2.3);
1-(2,4~dichlorophenyl)~2-fluoro=-2-(1H-imidazol=-1-yl)propanol (2.4);
1-(2, 4~dichlorophenyl)~2-fluoro-2-(1H~-1,2, 4~triazol-1-yl)butanol (2.5);
1~ (phenyl)-2-fluoro=-2~(1H~-1,2, 4~triazol-1~yl)ethanol (2.9);
1-(pheny1)P2-fluoro+2-(1H—1,2,A-triazol-l-yl)propaﬁol (2.10);
1-(phenyl)~-2-fluoro~2~(1H~1, 2, 4-triazol~1-yl)hexanol (2.11);
1-(2, 4~dichlorophenyl)=2-fluoro-2-(1H-1,2, 4~triazol=-1-yl)pentanol (2.12);
1-(2, 4~dichlorophenyl)~2-fluoro-2-(1H~imidazol-1-yl)butanol (2.13);
f 1-(4-fluorophenyl)=2-fluoro~2-(1H~1, 2, 4~triazol-1-yl)ethanol (2.14);
&‘; - 1-(4-chlorophenyl)=-2-fluoro—-2-(1H-1, 2, 4~triazol~1-yl)ethanol (2.17);
1-(3,4#dichlorophenyi)-Z-fluoro-Z-(IH-l,2,a-triazol-l-yl)ethanol (2.22);
_1-(2,S-dichlorophenyl)-Z—fluoro-Z-(1H-1,2,4-triazol—1-y1)éthanol (2.24);
1-(2, 4~dimethylphenyl)=-2-fluoro-2-(18-1,2,4~triazol~1-yl)ethanol (2.27);
1-(4-bromophenyl)JZ-fluororz;(1H—1,2,A-triazol-l-yl)ethanol (2.28);
1-(2,4—diflubrophenyl)-Z-fluoro-z—(IH-I,2,4—triazol—1—y1)ethanol (2.56);
1-(2,3,4—trichlorophenyl)-2-fluoro-2¥(lH—l,2,4—triazol-1-y1)ethanol (2.57);
_ 1-(3-methoxypheny1)-Z-fluoro-z-(1Hr1;2,4-triazol—i-y1)ethanol (2.60);
1—(2-methoxypheny1)-2-£1uoro-2—(1H—1;2,4-triazol—1-y1)ethanol'(2.61);



1- (2- met hoxyphenyl ) -2-fluoro-2- (I H 1 2,4-triazol-1-yl)ethanol (2.61);

-8- 1t §4- (4-chl orophenoxy) phenyl ] - 2-fluoro-2-(1H1, 2, 4-tri azol -1-yl) -

et.-hanol (3.7); - ' | ;

1-[4-(4-chlor ophenoxy) phenyl L-_Z-fl uoro-2-(1H 1, 2,4-triazol-1-yl)- propanol
((3.11);

1-[4-(2, 4- dlchlorophenoxy)phenyl] 2-fluoro-2-(1H1,2 4-triazol-1-yl)-
et hanol (3 13; 3. 14,
1-[4- (2,12l ér'@ﬁICB}%‘iﬁ’i‘é‘ﬁﬁ%WﬁH%W]]'ZQflfWEBr% GHr 43 f-oriazolTiydd T 1- y| )*f

propanolesfidnch?)X(3.7);
1-[4-(4- chloropheno 2- rrethylph (IH1,2,4-triazol -1-

yl ) et hardol 4t &-shior FP‘P’@QP&?‘PX“p?e%éPFEHZ‘a@@'}*‘?e4aF’f’<’aﬁ¥8I13 Iv1-and 2.5.

Parti cul,ab)¥ndir €8 efined subgroups of microbicidal esters and ethers conprise
e.g. the follown corrpounds of formula | h) conpounds of formula I
wher ei n 1ak41 €,/4reackd ogophengxy) pheny L 17~ f1ppnarizd florl, 2. 4ntrizzqlslopbof t he

gr oups [egﬁ%ig%lms f‘d“s[.ﬂf3 15§ [err] alkyl, or is [err] alkyl which is

substitu chlorine, bronmine or [err] alkoxy, or is

[err], allkéﬁry(z, 4€8L<£Malrkyhgdoxy):ghﬁnmb}'o'bﬂuomfef iy R, 4~Zriazal-1-y1)-

2- tetrah dr of rx# i s phenyl or benzyl, each unsubstituted or

subst it §Eeg tby uo | ne, chlorine, Qromne, nitro, methyl, nmethoxy, [err]
and/ or [1e|[4-} (la-mtllcfmprh]anemé—éamd:thyﬂplbg‘eﬂdel’ﬁﬂl;aofg-cﬂ—dgm,Znhm,azbl-tjo-ri ne,

chl orlne,l)bt[-l(‘)argoqec.%t,t\yl, cyano, met hoxy, -COOCH3, CF3,

Particularly preferred are the alkanols 2.1 and 2.5.

Particularly preferred subgroups of microbicidal esters and ethers
cemprise e.g. the following compounds of formula I

h) compounds of formula I,
wherein Az is 1H-1,2,4-triazol-1-yl or lH—imid;zol-l-yl; T is one of the .

groups

—CH- - . —CH- R
or Sy

E I_ 78

C(O)R . |
7 N —
. iox | | .

10 ’

wherein R, is C.-C alkyl or is C,-C alkyl which is substituted by

176 174

fluorine, chlorlne, bromine or C1 Czalkoxy, or is C3 4

3fc4a1kyny1 ¢yclopropyl, cyclohexyl 2-furyl, Z-tetrahydrofuryl

or is phenyl or benzyl, each unsubstituted or substituted by

alkenyl,

* £fluorine, chloriné, bromine, nitro, methyl, methox?, CF3, OCF
and/or OCHFZ; R

3

g R9 and R1o are each independently hydrogen, nitro,
CF

fluorlne, chlorine, bromine, methyl, cyano, methoxy, —-COOCH
NH

3’
or NHCOCH3, R is hydrogen or Cl Csalkyl R1 and R2 are each

1 3alkyl C1 Csalkoxy, C1 C3halo

-C3haloalkoxy, nitro or cyanoj and R3 is hydrogen,

3’
2
independently hydrogen, halogen, C.~-

alkyl, C,

halogen, Cl-CSalkyl, Cl-C3a1koxy, C1 3haloalkyl C1 C3haloa1koxy,



ferr] is hydrogen or [err] alkyl; [err] and [err] are each |ndependently

hydr ogen, hal ogen, C -C3al kyl, C-C3 al koxy, C -C3halo- alkyl, [err] -1 2{

hal oal koxy, nifro or cyano; and [err] is hydrogen, halogen [err]

al kyl, [err] alkoxy, [err] hal oajkyl, [err] hal oal koxy, 20 nitr.o, cyano
the group [err] wherein Xis 0,7S, SOor [err] and [err] are each

or

dependently hydrogen halogen cyano, nitro, C -C3al kyl, C -C3al koxy,
[err] hal o- aIk¥ J gloalkoxy and the acid addition salts and
net al anplexeg ?ﬁ%rgo?m |) OrpBuIs Rt formula I, wherein Az is
1H1,2 trtazol-1-yl or 1Himdargl-1-yl; Tis one of the groups [err]
mherern [err] is [err] alkyl,R JIS [err] alkyl which is substituted by
fluorine, chlorine, brom ne orgPerrialkoxy, or is [err]al kenyl,
[err], al kynyl, cycl opropyl, cyC\ohexVT 2-furyl, 2- tetrahydrofuryl or is
phenyl or benzyl, each unsubstltd ed or substltuted by fluorine, chIorine,
brom ne, nitro, nethyl met hoxy, rr] and/or [err]; [err] and [err] are
each i ndependestdseiRYRragen. s ,nsbréy sblyaii,ne aﬁ:h'??“é%@ e 0T dIe :
cyano, methoxy err] or NHCACH3 COCH3; R |§ hy'dr ofien or® [err]al kyl; [err] and
[err] are eachhy BnRAleBSRh PRy BLERT U by Th@1kER &ﬁf&flkbmncriecﬁfét’hyl
ethyl, methoxya1@hhoxy,er Eeiéslh'&@oé)ﬁéo&yl ranid! ER& acid adQEt @Qi,ti Shi | mdeal

hydrogen fluorine, chlorihe bromne; methyl, methoxy, [err
complexes thereof,

i) compounds of formula I, .
wherein Az is 1H-1,2,4-triazol-l-yl or 1H-imidazol-l-yl; T is one of the

groups

~CH- C ce
I e
R7 : \. I')\zg
10

wherein R7 is Cl-C6alky1, or is C1 C4alky1 whxeh is substituted by

fluorine, chlorine, bromine or C1 Czalkoxy, or is C3 4

alkynyl, cyclopropyl, cyclohexyl, 2-furyl, 2-;etrahydrofury1,

alkenyl

C3-C4
or is phenyl or benzyl, each unsubstituted or substituted by fluorine,
&_; chlorine, bromine, nitro, methyl, methoxy, CF3, OCF3 and/or OCHFZ;

RB; R9 and RlO are each independently hydrogen, nitro, fluorine,
chlorine, bromine, methyl, cyano, methoxy, -COOCH3, CF3, NH2 or
NHCOCH3;_R is hydrogen or Cl-Csalkyl; R1 and RZ are each independently

hydrogen, fluorine, chlorine, bromine, methyl, ethyl, methoxy,

ethoxy, CF,, C.,-C,haloalkyl, nitro or cyano; R3 is hydrogen,

3 "1 72
fluorine, chlorine, bromine, methyl, methoxy, CF OCHFz, OCF

3’ 3’.

nitro, cyano or the group

4
\'+\

\ Ve

*=0-

R



.nitro, cyano or the group [err] =~ 21 -10 - wherein R is hydrogen; and
R-and Rjare each independently hydrogen, 4 _ 5 6
fluorine, chlorine, bromne, methyl, ethyl, methoxy, ethoxy, CF.

or 3 OCHF2; and the acid addition salts and netal conplexes thereof; k)
donpounds of formula I, whergpn.T is the group [err] wherein [err] is ',
[err]al kyl, or is [err] alkyl which is substituted by fluorine, chlorine,
brom ne or [err]al koxy, or is [err]alkenyl, [err]alkynyl, cyclopropyl+
cycl ohexyl = faur gl ;s d ry i's ' Qr b
unsubst it uf' g%:éc# gﬁlblsstzih%g{t‘%%q%ygﬁ 3&%:%1;,1{ 60?1%(??%}}3,1%8?%%&%{?1%?‘? rsg?genféf hyl ,
met hoxy, [ élndrimed/ chlofréne,| baauindiemethyssi exiork smikhoay| exthpxys €Fgs debined
for group Rand). C ngs. of, .f I rein,T.is.the ou err] 10
wherein [e?F#ﬁn&gﬁé}% gg}ée) aggg%mlﬁn %%otesnggﬁt"fefg%y%prmgéé’ﬁe,s srgui"?rré(;"’,f[;fl uori ne,

chlorine, brom ne, nmethyl, cyano, nethoxy, [err] [err] or [err] and the
substlt%e)ntcgmpl%‘}ngsl?gf Y et q?fl ned for group b;

wherein T is the group

-lﬁ.

C(O)R7
vherein R, is C,=Cgalkyl, or is C,-C,alkyl which is substituted by -
fluorine, chlorine, bromine or C,-C,alkoxy, or is C

) 172 3
alkynyl, cyclopropyl, cyclohexyl, 2-furyl, 2-tetrahydrofuryl, or

-C4a1keny1,

C3-C4
is phenyl or benzyl, each unsubstituted or substituted by fluorine,

3 OCF3 and/or OCHFZ; and

the substituents R to R6 are as defined for group b;

chlorine, bromine, nitro, methyl, methoxy, CF

1) compounds of formula I,

wherein T is the group

"YH' 4o {.Rs

°TNLe N
zlo %9

O

wherein R8,-R9 and RIO are.each independently hydrogen, nitro,
fluorine, chlorine, bromine, methyl, cyano, methoxy, -COOCH3, CF3,
2 are as defined for

group b;

NH, or NHCOCHs; and the substituents R to R6

m) compounds of formula I,

wherein T is one of the groups

~cu- e
I.C_(O)R7 or i—f i)is
L %



by

nm conpounds of fornula |, wherein T is one of the groups [err] V\,hereif.f
[err] is [err]Jalkyl, or is [err]al kyl which is substituted by fl uorine,
chlorine, bromne or [err]al koxy, or is [err] alkenyl, C3-C4al kynyl,

cycl opropyl, cyclohexyl, 2-furyl =~ ¥ tetrahydrofuryl,or is phenyl or benzyl

- eacli unsubstituted or substituted by fluorine, chlorine, bromne, nitro, -
- methyl, nethoxy, [err and/or -OCHF2; [err] and [err] are each

i ndependent | y Wﬁ?%}@e ¥ CqoCealiknby iofeis dh-6patkyl Whichi be swbeth;dtgdc@}ano

- met hoxysef err] rr t&iaz yl . | ydr.o

- Cal ky‘Ih( R and fq%oerr#]% air%ﬁggé‘?\ ﬂ’%%lp%néenqll ;?ZEike? geonr lfl€ﬁ):&|4n£k Erorl ne,
bromi ne, et hylzé‘%ﬁlhml ke kgpropyl, gyclohexyl pr2-fyayiy; 2atet rRhyd e fulgl, @roup

5 | uori f\feg e(r:H ori ne r1 E)&\rrllr %né‘}ﬂp h%ﬂ ]unggﬂ?]“(ﬁ p&@?e%éggp@ngd{;ﬁgﬁ’die’

or nitro; and cheotigied mmneomz.sab,t seahyll, ‘eﬁomn@' 6XO6F | hadesd OCHFRINg

the conpounds gf articul ar referred
wherein R is 133’ 9493'48& :f%r?ag "Eepffh ﬁ’ﬁlﬁgy}%&? NsoR B 15{‘Y° ine,
2 the phenyl richipxine, R&'amnélyahemgyan camb,aﬂiﬁﬂgaﬁthSGDOCH amrndsua t Bpse

or o1 or abl y. chl EPREaar & 3o Fris s kT erigAp AL &f 4 ek e s s,

and R2 are each independently hydrogen, fluorine, chlorlne, bromine,

methyl, methoxy, CF3, OCHFZ, OCF3, nitro or cyano; and R3 is
the group |
“ | N
+ N
. [ ]
R

wherein RA’ R.5 and R6 are each independently hydrogen, fluorine,
chlorine, bromine, methyl, methoxy, CF3, OCF3, OCHFZ, cyano or

nitro; and the acid addition salts and metal complexes thereof.

Among the compounds of groups h to m, those compounds are particularly

preferred wherein R, is in the 2-position and R, in the 4-position of

1 2
the phenyl ring and R3 is hydrogen; and among these compounds, those

compounds are particularly preferred wherein R1 and R2 are halogen,

preferably chlorine or fluorine.

n) compounds of formula I,

-

wherein Az is 1H-1,2,4-triazol-l-yl; T is one of the groups
-CH- |
l : - -CH~

0C(0)R or -
/ 7 o—./o o{ks

\°+°\

wherein R7 is C,-C,alkyl, or is phenyl whlch is unsubstituted or

1 4
substituted by fluorine, chlorine, bromine, nitro, methyl, methoxy,
CF3, OCF3 and/or OCHFZ; RS’ R9 and RlO are each independently



wherein Az is IH 1,2, 4-triazol-1-yl; T is one of the groups -CH [err]

wherein [err] is [err] alkyl, or is phenyl which is unsubstituted or

substituted by fluorine, chlorine, bromne, nitro, nmethyl,” nmethoxy, [err]
dgcg [err] and [err] are each independently 23 -

) hydrogen, fluorine,-cl® orine, bromne, nitro, nethyl, nethoxy, [err]
[err] or [err];Ris hydrogen or C -C4alkyl; Ris in the ortho position, R2-
is in the meta-position and each is |ndependently fluorine, chl or|nef-
broni ne, ndtydybgemefheoxgine} eshylpripg,t byomines yaitxo, anekhiRd, |mdhyﬂypg:eg

e, of

-Exanpl es O;rogaré{- %‘(ﬁ{erl % L elty%grgg& %tchgr X alfgyﬁsrkerfs Vinnt e ort eo-S{)%s tion,

‘formula |

1- §1 2, 4-di cmgimphemyé )me]:aapcﬁmxya 2arid| amm-lz-iﬂ&épéna?er&-lyrfnmhné,- ¥hlorine,
et hane,

1- (2, 4- d| cHESPER e RGP Le- B%H‘?&Vr o’ 2°?‘F‘Imr8“'f°( 9F 2805 _4nd; ﬁgcﬁs bydyogen.
et hane (5.15),

1- (2, 4-dichl rophen - 4n|tr heno -2-fluoro-2-(I H 4tr|azol
VL) o1 nERARRLES TOF BETLIeL T e EERRS AL SEHOT o R B FoEha, S<oRRPE he
aci d addiddaasaldre: and net al conpl exes thereof are obtained by reacting a
ketone of formula Il [err] wherein R [err]and [err] are as defined for

formula | and Hal is hal ogen, preferably chlorine or bromne, wth-an azole
of formijaca, KLdf@klﬁ%ophényl)-l-acetoxy-z-fluoro4iidlhrl,Z,A-triazol—l-yl)-

ethane, (5.1), .
1-(2, 4—d:.t:hlc:vrophenyl)-1-benzoy1°7r‘}’-2-'fll-‘-m‘o"'z"(”‘1'l 2, 4‘tfla=°1‘ 1-y1) ;u)
ethane (5.15), '

1-(2, 4~dichlorophenyl)-1-(4-nitrophenoxy)~-2-fluoro~2-(15~1,2, 4~triazol=
1-yl)ethane (6.1).

- It has been found that compouﬁds of formula I and the acid addition

salts and metal complexes thereof are obtained by reacting a ketone of

formula II
&'l"\ ll l

e~C~C-Hal (11)

o

R _

| f3 L | ®
wherein R, Rl’ R2 and R.3 are as defined for formula I and Hal is

halogen, preferably chlorine or bromine, with-an azole of formula III
Me-Az _ - (I11)

wherein Az-is as defined for formula I and Me is hydrogen, a metal
catlon, preferably an alkali metal or alkallne earth metal cation (e.g.
Na ’ K s Caz etc.) or a tetraalkylammonlum ion, preferably a tetra-
lower alkylammonium ion, e.g. n(C4H9-n) , to give an alkanome of
formula Ia .
2\* J' \-g-é-Az | (1a)
.T.- - '

R
R3.



Wwherein Az is as defined for fornula I and Me is hydrogen, a netal -cat
~preferably an alkali nmetal or alkaline earth netal cation (e.g. Na , K

etc.) or a tetraal kyl ammoni umi on,
ion, e.g.

formula Ib.

i on,

Ca

preferably a tetra- | ower aIkyIannDnlﬂm

[err] , to give an al kanone of formula la 24 -13- wherein the
substituents are as defined forysfarnula I, and optionally reducing t he
al kanone of forrmula la in generally known manner to give an al kanol of

[err] wherein the substituents are as defined for formula

and { ISR, OBhLARS! Lile 340bER BB Bf IR koS Holoplfs H1Caff) Qfm&'iyf

formula I, or esterifying the al kanol Feact n wt
conmpound ofedunims| @hel ¥lkanonp Méloemwwlaslm)sdnu@llyakmym{qmeefm #ve an
[err]alkoxx%kmk) ;% Q% hal ogen, preferably chlorine or brom ne, and
R7 is as define ornula I and the ethers of fornula | are obtained by

reacting an aIkanoI o

i nvention into another

~and optionally conver g@ qund obt ai nabl e by a process of this
P&y

exchange of a substituern,

defined for fornmulal andTW|s GRJ or a custonmary |eaving 10

3

" wherein the substituents are as defined for formula I, and then

optionally adding an acid or a metal salt to the compounds of formula I,

or esterifying the alkanol of formula Ib by reaction with a compound
of formula IV

R,C(0)-Y - aw
wherein Y is hydroxy, alkoxy (preferably CI-CGalkoxy), R7C(0)0- or
halogen, preferably chlorine or bromine, and R, is as defined for

7
formula I, and the ethers of formula I are obtained by reacting an

" alkanol of formula Ib above with a compound of formula V .

R
8 -—c\

L e | W)
}o o/
& 1 |

and optionally converting a compound obtainable by a process of this
invention into another compound of formula I by reduction, conversion

or by exchange of a substituent, in which formula V above RS’ R9 and

R, are as defined for formula I and W is OH or a customary leaving

10 _
group, by which is meant throughout this specification substituents

"such as halogens [e.g. fluorine, chlorine, bromine or iocdine,

preferably chlorine or bromine]; sulfonyloxy groups, preferably

2
preferably -0-?=NRB; where R, R, and R, are each independently
* NHR
: c
alkyl, lecshaloalkyl, or are phenyl which is unsubstituted or

-0S0 -Ra; acyloxy groups, preferably —OCOZ—Ra; isourea radicals,

Cc,~C

173

above with a conpound of formula V [err]

jormula | by reduct conversi on or by
/nqaklcﬁ formul a V above Ré&QEQ and R are as



group, by which is mnmeant throughout this specification substituents such
as hal ogens [e.g. fluorine, chlorine, bromne or iodine, preferably
cht'ori ne or brom ne]; sulfonyloxy groups, preferably -0S02-R ; -acyl oxy

groups, preferably [err] ; isoured radicals, preferably [err]; wher e
[err] [err] are each |ndeﬁ§ndently [err] C-Calkyl, C- C hal oal kyl , or
are phenyl which is unsubst it utted or 25 _ - 14-

substituted by hal ogen methyl, nitro, trifluoronethyl and/or nethoxys In
such cases where eny ethers of forgula | are to be prepared whereift he
phenyl groth§t f"ﬁ“fte%e %tt?’?eng?’Em@FFB’F}’cBhf”a‘?'n?hﬂ"éF%‘EW hend/eTreafheary- i n t he
2- or 4-position, e.g. NO2, CN COOaI kyl etc., said radical can readily be
converted_ by reduction err] exchange repl acenent by hal ogen)

into anotHerfushirases {’}éﬁ"ry]l) e‘Efb‘—rgu %%gfeéﬁ%ﬁdsfﬁ)fwfb? A¥eRaredahi ch ar e
substi t utwifbriedntdhR Bherdil ér&ﬁﬁhh'ﬁ{é 268k A En OLRG! M\An?:‘alﬂ | o QRLAIABRE

insufficient yield. The process is carried out in the absence or gre erabl

in the preaddgad i the Imertéwositinn, AckoNd,ndiy €PRalkphotticon sdidl | with

L1 is prelg | danC At el at t ut er 0 anlc

sol vent, e. gEQR % ?érréedth ?orcr?g%lgterd kfli éﬁrrelﬂ%yl(géckt_gm%ié 8|‘t’ h _

sul f oxi defe-iga mnhapﬁwtshwhadssa@btmotmdtber ebatiivent | &R ter}t Dotonitrile
€

etc., in 0 n hyl e I n er eal
sol vents ég’ﬁf‘?hga oslkelfsgéﬁ"sé éul(r&aﬁ oF hl %%(eatﬁng%td' %gers E@'hczh 8% TRRPEEIRY be
enpl oyed 4nd emmwm vilh obthinablenirerinsoffilcienerntiedd vent s such as
al i phatic or aromatic hydrocarbons, e.g. benzene, toluene, xylene, hexane,-.

petrol eum et her, chl orobenzene, nitrobenzene etc. o/
The process is carried out in the absence or preferably 1n the presence

of an inert solvent. Accordingly the reaction of II with III is
preferably carried out in a relatively polar, but inert, organic

solvent, e.g. N,N-dimethylformamide, N-N-dimethylacetamide, dimethyl-
sulfoxide, in nitriles such as acetonitrile, benzonitrile » propio-
nitrile etc., in ketones sﬁch as acetone, methylethyl ketone etc., in
ethereal solvents such as tetrahydrofuran or dioxan and others. Such
solvents may be.employed in combination with other conventional inert
solvents such as aliphatic or aromatic hydrocarbons, e.g. benzené,
toluene, xylene, hexane, petroleum ethér, chlorobenzene, nitfobenzene etc.
The reaction is carried out in the temperature range from 0° to 15Q°C,
preferably from 20° to 100°C under normal pressure, optionally under {:}

increased pressure.

The reaction is conveniently conducted in the presence of a condénsing'
agent or of an acid acceptor. Examples of such cdmpounds are oréanic

. and inorganic bases, e.g. tertiary amines such as trialkylamineé
(trimethylamine, triethylamine, tripropylamine etc.), pyridine -and
pyridine béses (4-dimethylaminopyridine,-4-pyrr61idylamindpyridine
etc.), oxides, hydrides and hydroxides, carbonates and bicarbonates
of ‘alkali metals and alkaline earth metals (Ca0O, BaO, NaOH, LiOH,

KOH, NaH, Ca(OH) 2t KHCO3, NaHCOS, Ca(HCO3)2. choa. Na2003), as well



‘The reaction is carried out in the tenperature range fromO0 to 150C,
preferably from 20 to 100[err] under normal pressure, optionally under AN
i ncreased pressure. The reaction is conveniently conducted in the presence
‘of a condensing agent or of an _acid acceptor. Exanples of such conmpounds
are organi c and inorganic based? ®.g. tertiary anines such as
trialkylanines (trimethylamne, triethylamnne, tripropylanmne etc.),
pyridi ne and ri dine bases (4-dinethyl am nopyridine,

4-pyr{gli d¥ ﬁb‘p)‘f‘FFEﬂ r?é"eéf‘&es) suglyjageCH, PN |°&e§H§m@Khy‘tﬂ36xF‘éPé§ble are

car bonat esamiad i bAanbontlsesud adl ki onaptakhs-mnd adkalhomRakides"et alay
(CaO, BaO,_ NaCH, LiOH, KOH, NaH [e%r]) as el | 15 - as al kali nefal

acet ates skf l?dl‘ié‘“[a@FPTs AP BORNETE e f&?% aapkalaf. Sprwilel Bile My dndnegemdr r |
etc. In SOﬁErseaseesgl U180y e 06524V 20t AGER Sk O- q%xeéﬁe ng’ré(ségﬁo ol of -

formula I'll (M= hydrogen) first - e.g. in situ wth an al ate - ’into
the corr esﬁﬁnﬂhﬁg toareactafhig Hetiten wishcthet ketpuegef diormuta ILhin kbeone of
formula |l pidiehb dif Siudce obs @Béw%ﬂgfbages ecigﬁdb%&?e S?EPA:}%afd:oabove-
Par al | el tothe ormation of the 1,2 trrazo rivatives ere are

usual | y al the breaticd df 3hg- 1,r2|,éztﬂlyah01jsbl¢eri,vat\m=s:,h tbere eesepmliyed from
one anot he&*éo”oﬁ:?ﬁ\ﬁ%&ti%”i" LedRAA0H T igofers’ ﬁ‘i] E%r?][b%”Le%'a\éeé‘té Nascent
expe rom

hydrogen h de can I n’dne cases’ al'so be & FeactTon
m xture byotdenanotheri iy donvettigas] sanger)ie.gogeith diffeyemddiolvartsof a

T o manndegkBh e s R oy i aket BS0H P rct e Potntn bR Bh Rl
\_; | mixture by introducing inert gas, e.g. nitrogen, or by addition of a

molecular sieve.

"~ The reduction of this invention (Ia to Ib) is carried out in a manner known

- per se, e.g. by reaction with metal hydrides such as LiA1H4, NaBHA, BH3
etc. (q.v. H.0. House, "Modern Synthetic Reactions", 1972, p. 45 £f. and
p. 154). 1If tﬁe reaction is carried out with metal hydrides, suitable

" diluents for the reduction of this invention are polar organic solvents.

Where the metal hydride is NaBHA, then suitable solvents are e.g. lower
alkanols such as methanol, ethanol, butamol or isopropanol, otherwise
ethers such as dialkyl ethers, e.g. diethyl ether or tetrahydrofuran.’
The reduction is generally carried out ip the temperature range from

o 0° to 30°C, preferably from 0° to 20°C. In this reduction about 1

reaction equivalent of a metal hydri&e such as sodium borohydride or

lithium aluminium hydride is used per 1 mole of the ketone of formula Ia.

To isolate the reduced compounds of formula Ib, the residue is takem up

in dilute hYdrocﬁloric acid, then made alkaline and extracted with an

organic solvent. Further working up is by conventional methods. .

If the reduction is carried out with aluminium isopropylate, suitable
dilueﬁts are preferably alkanols such as isopropanol, or conventional
inert hydrochrbons such as benzene or toluene. In this process too, the
reaction tem@eratures may also vary within a wide range; the reduction
"is generally cafried out in the temperature range from 20° to 120°C,

preferably from 50° to 100°C. In this reduction about 1 to 2 moles



-

etc. (gq.v. H 0. House, "Mddern Synthetic Reactions", 1972, p. 45 ff. and p.
154). If the reaction is carried out with netal hydrides, suitable diluents
for the reduction of this invention are polar organic solvents. - Were the
met al’ P%ﬁri de is NaBH4, then suitable solvents are e.g. |ower al kanols such
as met ol, ethanol, butanqgl ;@r_isopropanol, otherw se ethers such as.

di al kyl ethers, e.g. diethyl ether or tetrahydrofuran. The reduction is
generally carried out in the tenperature range fromO to 30[err], -

pref erabl y, fr 0; . | g1 hj.Sar t] ut. 1 reaction e i?fent
of a metal ﬁ;}g'rg%rg‘é}n sh% raé{}isacfgi gﬁ% Elc'?%gh%%riﬁ eoo%r g?ﬁf%ﬁoﬁ?fgﬁ%‘rﬁe nglz’lﬂ'hgﬁ? A de
i s used phBr isohatlec tbé tedecédtcompowridsf of ndrauls.Ib]exdess| ad Brenbeis ednowsd

ds, of f l.a_Jh, th ' ' K 0 dilut d hl ori
el 0, Cnahy maRRndear thatiin B9 A raRe AR ahinhun coeBilAr desprinat

wor ki ng Wi tihs d Dyuteo By bfuriensdidne: Nuds. sd futibr. FeURdY @BrkingCapris@yout with
al um nium i soprpopylate, suitable diluents are preferably al kanols such as
isopropan‘Eﬂ“,"eB i v’é?ﬁ"Pgﬁ.al i nert hydrocarbons such ‘as benzene or tol uene.
In this process too, the reaction tenperatures may also vary within a w de
range; the reduction is generally carried out in the tenperature range from
20 to 120%he greles 26| fpmmuds, G abe Asoerally kpe® cempwndsn about 1 to 2
nol es 27 -16- of alum niumisopropylate are used per 1 nole of ketone of
the formula la. To isolate the reduced conpounds of formula |Ib, excess

sol vent iThe enbalarenflupseketanesstit |arst eheanknawse (4 sbuFs Barsmanmiesi akn,

conpound § 5 deCOMERoEsL W7o LirsUiposmhTer icgad $reparaOby Webdon. Further -
wor ki ng up i s by conventfonal nethods. - W
known per se, e.g. by conventional halogenation of the corresponding
a—-fluoroketones of formula IV '
R, "1 oF
xO‘LO\ 0 -
X
. e-C-C-H (zv).
AN 4 .
.To |
R R
3

wherein the substituents are as defined for formula I. The a-fluoro-

ketones are either known [q.v. Houben-Weil, Voluhe 373, pp. 211, 246.

and 494, and F. Bergmann et al., J. Am. Chem. Soc. 76, 4137 (1954)] or

they can be obtained by methods analogous to those for obtaining the

known aifluoroketones_from-correSponding‘known a~bromoketones by

cpnventional exchange of bromine for fluorine or can be prepared by ::}.
acylating the corresponding aromatic compound with fluorinated

carboxylic acid derivatives,'é.g. by the Friedel-Crafts process.

Acid addition salts of formula I can be obtained in simple mannef by
. conventional methods of Salt-formatioh, e.g. b& dissolving a compound
of formula I in a suitable inert solvent and adding the appropriate
acid. e.g. a hydfohalic acid such as HC1l, and can be isdla;ed,in known

manner, e.g. by filtration, and, if desired;.be purified By.washing

with an inert orgamic solvent.

For the preparation of metal complexes of formula I, suitable salts are

preferably salts of those anions and cations which have already been



“The azoles of formula 111 are generally known compounds. The
[err]-halo-[err]-fluoroketones Il are either known [q.v. F. Bergmann et
~al., J. Am Chem "Soc. 79, 4178 (1957)] or can be prepared by nmet hod known
per,se, e.g. by conventional hal ogenation of the corresponding
[ert]-fluoroketones of fornulal? [err] wherein the substituents are as
defined for fornmula I. The [err]-fluoro- ketones are either known [(Q.V.
Houbenp-Weil, Volume 5/3, pp. 211, 246 and 494, and F. Bergmann et al., J.

~Am  Cgem S 4 954 y..can_.be .obtai ned b t
anal ogous tggfﬁosep %gerr%% i %Lnr?%cﬁwﬁr%\%ﬁ T%er rdfsﬁl@gro é’%ogge mﬁg‘%m
correspondumgphnamnoﬁ1bnennMemonas by conventional exchange of brom ne for
fluorine or can be prepared by acylating the corresponding aromatic
compound with fluorinated carboxylic acid derivatives, e.g. by the

Friedel - Cr a:rt;reswaceacpleﬁsé b fagéliniulanI Sant be @bthDiddUiA Jimpde d¥@nePtvyi ned in
si npl e manner ,conventkonal nmet hods, of _salt formation, e,g. by dlssoIV|ng
a conpound W?%%?BF% methpds, &ugt HY) é‘?sr?é?’%ngséf‘ﬁé\‘&“énﬂ’]&dﬁ?r@ pheehol,

appropri at @.g¢i ékhafo; aadhmﬁagaéuec s8hhidoRUEd) t8E #¥de, caPdubdbOgotmnkaf ed
i n known manner, e.g. by filtratiaon, and, /if desired, be purified by

washi ng vmtﬂ?eaFFqﬁ4eF?mR%e§8§nQ§nsbﬁ\h§ﬁ%atqﬂointkﬂ9wﬂrQﬂ%&PEﬁ|ebﬁ HY ﬁéi%ﬂat1°n’

conpl exes Qgf Q_r%*]rub,g I;ungyé& ay! @eé@ggﬂﬁrsgtgtpf erably salts of those anions
and cations whi have al ready been -17- cited as preferred in

connection with the description of the netal conplexes of this invention.

The metal  aqEPpt ©63%efls Lo fdnts AR DE w3RE A efle |tnab{Ble BAGE DY

o esterification reactions described. Suitable inert solvents or diluents
are e.g. aliphatic and aromatic hydrocarbons such as benzene, toluene,
x&lenes, petroleum ether; halogenated'hydrocarbons such as chlorobenzene,
mehhylene chloride, ethylene chloride, chloroform, carbon tetrachloride,
tetréchloroethylene; ethers and ethereal compounds such as dialkyl ethers
(dialkyl ether, diisopropyl ether, tert-butylmethyl ether etc.), anisole,
dioxan, tetrahydrofuran; nitriles such as acetonlﬁfle, propionitrile;
N sN-dialkylated amides such as dlmethylformamzde, dimethylsulfoxide;
ketones such as acetone, diethyl ketone, and mixtures of such solvents.
In some cases the acylating or etherifying agent itself can be used as

solvent.

Preferred solvents are ethers, acetone, chloroform, dioxan, dimethyl-

formamide and dimethylsulfoxide.

In the esterification of Ib and IV to I the presence of a catalyst

° such as dimethylformamide can be advantageous.

For the etherification and esterification, the reaction temperatures

are in the range from 0° to 180°C,'pr§ferab1y from 10° to 80°C or at

the boiling .point of the soivent.or mixture of solvents. In some cases

the use of acid acceptors or condensing agents is advantageous. Examples
of such.compounds are organic and inorganic bases, e.g. tertiary amines

such as trialkylamines (trimethylamine, triethylamine, tripropylamine



conventional nethods, e.g. by dissolving the netal salt in an al cohol, e.g..
et hanol , and addi ng the solution to the free conpound of formula |I. The
&et al .conpl exes can be isolated in known manner, e.g. by filtration, and

J. be purified by recrystallisation. Inert soI vents or diluents can be
uséd in the etherification.and esterification reactions described. Suitable
i pert solvents or diluents ar@& 3 g. aliphatic and aromatic hydrocar bons
such as benzene, toluene, xylenes, petrol eum ether; hal ogenated
hydr ocar bons such as chl or obenzene t hyl ene chl oride, ethylene chl or%e
chl or of or retcedy Pymidine gad|Ryridine Péﬁ?%#ff%*%@ﬁ&%ﬁepy’@{%é% ArRUTER AL Bk

conpounds arﬁrlgg@q& é"éﬁ)ﬁ' ) etob&aés (@Pvél—&éilde?t Qe&boﬂaegomnmaﬁmﬁes of

tert-butyl er etc.), aniso di oxan, tetrahydrofuran; nitriles
such as acdkehi tmeltels mnépat}mlun |earth mteilalawil alkal iametads asefdteqs (KOH,

di met hyl qur r{L r@h@ s@aBOQactgmzketr?gm S“ﬁibﬂ%)ﬁﬂ?t one, di et hyl

ket one, udh sof vent's cases acylating or
et her|fyi ng agent |tself can be used as solvent. Preferred solvents are

et hers, t one | or of X d .

di met hyI s PR EY Hf?lget“heag'% er ﬁgla?%g%tg@% alggc??%eqlgg %eo mp’rdéeserr'lé 88t
a cat al ystmistaie ay intmdhyidgpinerts gascan gheniitogen ageoby .adEdtidrhef a

et herification fmd esterification, the reaction tenperatures are in the
range froMPdetttara8tEIS*], preferably from 10 to 80C or at the boiling. point
of the sol vent or m xture of solvents. In sone cases the use of acid

e e AR AL b A SRR A s eI e
trial kyl anfed9sng tgrbp] iyl agiried but dhhyfea@bsencet bt prrefiytablynén the
presence of one of the inert solvents above. It is also possibie.td use
mixtures of these solvents with each other or w1th other customary inert
organic solvents, e.g. with aromatic hydrocarbons such as benzene,
toluene, xylenes and the like. It can sometimes also be,advantegeous to
convert the alkanol of forﬁﬁla Ib first into a suitable metal salt in a

manner known per se, e.g. by reaction with a strong base.

Examples of suitable strong bases are alkali metal and alkaline
. earth metal hydrides (NaH, KH, CaHz

alkaline compounds such as butyllithium or alkali tert-butoxide.

and the like) and organic

Further, it is also possible to use alkali metal hydroxides such as o
NaOH or KOH if the process is carried out in an aqueous two-phase

system and in the presence of a phase transfer catalyst.

However, before the further reaction, the alkanol of'formula:Ia
can also be converted into an alkali metal alcoholate and then

" reacted with a compound of fermula V (wherein W is a leaving
group), in which case the reaction is conveniently carried out in
the presence of a crown ether. The ﬁreferred crown ethers ere
18-crown-6 (where ﬁ K) and 15-crown-5 (where M= Na). The reactxon
is advantageously conducted in an inert medium. Examples of suxtable

solvents are ethers and ethereal compounds, e.g. dl-lower alkyl



- 18 - etc. ), pyridine and pyridine bases (4-dinethylam nopyridine, _
4-pyrrolidiyl- aminopyridine etc.), oxides, hydroxides, carbonates afd

hi carbonates of alKkali netals and al kaline earth netals and al kali netal
acetates (KOH, NaOH [err] CaOQ [err] Nascent hydrogen halide can in sone
cases also be expelled fromthe reaction m xture by introducing inert gas,
e.d. nitrogen, or by addition of~d%mlecul ar sieve. The further reaction of
b with V, where Win formula V is a customary |eaving group, is carri.ed

out inithe absence or.preferahly j.n_the presence of ope qf the ipert
sol vent s abovga‘ﬁrt_s faiding) eptg'ggf fidsperapsd ?ﬁﬁ’xetrﬂrteesﬂogurtﬂéngéh}glo Phtw &ndi ¢
each ot her or tive tilike) hevet cahtdonfiunani, ndkdxaor g iat omasiiv elmtdr oc erbpnswiudh as

aromatic hydrgg!?{eggpstaﬁggeaoq. Q?f@n"e@?’ tol uene, xylenes and the like. It
0

can sonetines also be advantageodus to convert the al kanol of formula Ib
first into a suitable netal salt in a manner known per se, e.g. by reaction

W th a strongrhasieil L&bveat s Stirl BRhfp1at NG PAREE £ thb kHlgantBl @l and
al kaline earth nmetal hydrides (NaH, Jerr d organic

.KH, and the |1 ke) an
al kal i ne conpBeifFsiemsrihle pbeyei ialdphahisr ang |@EPpatis, bydrocaiiane. syt afer
iL is al so ppssﬁdxlne_,txgeme, ?dyk@-bfhexﬁﬁ&@ipﬂ&df&ﬁhdﬁ&ﬁuﬁfkﬁinmd _ zeﬁeh.KOH i f
the process ig carried out in an aqueous two-phase system and..in the
presence of atP 1 FHFRPR SCE A ﬁ@gﬁ?nﬁﬁ/\é\@é oc '§’f°6‘ e®1 eaf_u(}"tcﬁé ro
reaction, themetiemeq!cidforbfoml aadtbanceer rakBbodideg cathet émd dichlprdde al kal i

metal al cohol atp g Qlé&%\?\#fﬂ%?&a‘%ﬁ}?roaetﬁﬂ?n%“QS'd Uy ef PLYL! 8‘1{ \él(ié\t‘a%%' nw
is a leaving ghoup), 1n wnicH case the reaction I's conveni'entl’y Carried out
in the presenethesfs audy @andeathyl  ethiee, ptidseprapyl cethen, etérgrbutalaedigricr own- 6
(Whrete M K) oangd 18z Ceauhsfes WSS e M e Ditks oo RE A FHE! L A1 Se AdyaNt AGEOUSI Y
conducted in an 1tnert med um Exanples of suitable :

- tetraalkyl ammonium halides, hydrogen sulfates or hydroxides, e.g.
tetrabutyl ammonium chloride, tetrabutylammonium bromide, tetrabutyl-
ammonium iodide, triethylbenzylammonium chloride or triethylbenzyl-
ammonium bromide, tetrapropylammonium chloride, tetrapropylammonium
bromide or tetrapropylamﬁonium-iodide etc. Suitable phase transfer
catalysts are also phosphonium salts. The reaction temperatures are
generally in the ranmge from 30° to 130°C or at the boiling point of

the solvent or mixture of solvents.

Where W in formula V is hydroxy, it is advantageous to carry out a
condensation reaction. Both reactants are heated under reflux in a
N suitable solvent,

For the above reaction it is in principle possible to use solvents
which are inert to the reactants and conveniently form azeotropes

- with water. Examples of such solvents are aromatic hydrocarbons such
as benzene,'toluene. xylenes or halogenated hydrocarbons such as
dichloromechane; chloroform, carbon tetrachloride, 1,2-dichloro-
ethane, tetrachlorocethylene, chlorobenzene, and also ethereal
compounds such as tert-butylmethyl ether, dioxan and the like. In
some cases the compound 6f formula III‘itself'can be used as
solvent. This condensation reaction is advantageously carried out in
the presence of a strong acid, e.g. paratoluenesulfonic acid, and at

the boiling temperatures of the mixture of azeotropes.



q% yents are ethers and ethereal conpounds, ‘e.g. di-lower alkyl -19-
ethers (diethyl ether, diisopropyl ether, tert-butylnethyl ether and the

| i ke), tetrahydrofuran, dioxan and aromat i ¢ hydr ocar bons such as benzene,
tqluene or xylenes. The follow ng solvents fer exanple are suitable for the
origani ¢ wat er-i mmi sci bl e phase: -3}d phatic and aromatic hydrocarbons such as
pent ane, hexane, cycl ohexane, petroleun1ether | i groin, benzene, toluene,
Xyl enes etc.; hal ogenated hydrocarbons such as dichl oro- nethane, s

chl or of or mrocﬁ Qtet €1d 3ChbpY icdechetidyhene 1¢i ehliQr ks pdsLivdieckd or oetWne,
tetrachl oroethyl ene and the |ike, or aI%§$at|c et hers such as diet hyl

ether, dii SEBFRIEhetFRee OF gmoup s |thet FRAPOLRhAE S?E““IExa‘Prﬁllgt PV SRt abl e
phases trarEf e @BbAL Wdnt i Suid chetmbkyéaﬂmgrgmhai J das, cHandeo©geRry

| f at hyd id | de,
ot rabuty! SHIh GAVEF AT GELAS P LRt B CSHRRBRY (B Fhdy SgEwula v (0 =0R).

trlethylbenzylannnnlun1ch|or|de or trlethylbenzyl anmoni um br omi de,

t et rapropyl a | :
tetrapr opyl.ﬁ‘grrp | %?nk‘?%l dﬁ1 tf@% q’?'rdg%h rﬁrgg@ t ranséf) E Fys? s are also
‘phosphoni ufesapkas IbThie & daavine) eresmdr is mregeaahslmmaﬂl quti Ant4ve inertge
from 30[ er rslﬂwné?@ks&gﬂesosf %cah@om&; R Ohdtnallc (A SPIpn@Pic Or m xture

of solvents ere Win forml a droxy, it is advantageous to carry
out a conddydresashone Kuchops "B@Fﬁ"?ez&'e sylenge arregrobeidy etREwux in a

- sui tabl e sqligesin oEOEydIMeﬁMehEﬁﬁé‘etntaﬁ)éu infydbSc drBoRé i sueh PhL cROSEI-DI € to use
sol vent s mhlch are |q$rt to the reactg {s and. cq venlantl forn1%zeotropes
benzene, methylene chloride, ethylene chloride, chloroform, car o
tetrachlorlde or tetrachloroethylene; ethers and ethereal compounds
. such as diethyl ether, diisopropyl ether, tert-butylmethyl ether,
dimethoxyethane, dioxan, tetrahydtofdran or "anisole; esters such as
ethyl acetate, propylacetate or butylacetate; nitriles such ‘as
acetonitrile; or compounds such as dimethylsulfoxide, dimethyl-

formamide'and mixtures of such solvents.

The above described preparatory process, including all variants,

constitutes an object of the present invention.

The starting materials of formulae IV and V are generally known or can

be prepared by methods known per se. , - _ C:;

. Compounds of formula I

R, Y oy
Kﬁ.l.\ | _ _
o NewreCh-pz (1)
N,/ .
oTo B |
R R
3

always contain an asymmetrical carbon atom (%) vicinal to the function T
and can therefofe.be-obtained in the form of two enantiomers. Normally
a mixture of both enantiomers is obtained in the preparation of these
substances, which mixture can be resolved in conventional manner into

. the pure optical antipodes, e.g. by fractional crystallisation of salts

with optically active strong acids. The enantiomers can have different



Wi th water. Exanpl es of such solvents are aromatic hydrocarbons such as
benzene, toluene, xylenes or hal ogenated hydrocarbons such as

di chl or pnet hane, chloroform carbon tetrachloride, 1,2-dichloro- ethane, . ..

tetrachl oroet hyl ene, chl orobenzene,- and al so ethereal conpounds such as

_tertfbutylnethyl'ether, di oxan-a2d~t he |like. In some cases the conpound of

fortrula I'll itself can be used-as solvent. This condensation reaction is
advant ageously carried out in the presence of a strong acid, e.g.

par at o yenesib fayiical godogeried . aFort leeatysiiel,i tige bagpatant idnesr eén tpénaipeiuge of

of the fornula t %is_al so,

azeot r opes. -20-. Jo prepare _the ether [, it
Dossi bl ot o URED AE-TIREIFTEAL SEPRRTSAES A0 FRe CORTDPIUPTIP Y ANEY FPeLridal
by one of tpecpdraies MENeroney aUSS BEBS Jgra@aati<dgd Jf Rpsca\inanect ilhen Wheigarry

out- a conversion reaction with a conpound of the fornmula V = . The

W =
repl acement t8f qFdVITREPRGIFBXFERHYPSULRS A2Ptre VB8R Julds BHORLHnEile B by a
| eavi ng grogBulild SEPESHRANANE YoRB4in 80r@ithet Needrd M hayle¥ 8t (*) EXAd Ml e8¢ Of

such solvents are: aromatic and aliphatic hydrocarbons such” as benzene,

tol uene, xyRenthe fpEratdrr pf aintires| o§ ddispteneodgemesiickehre, apdhieayEhrn Egrms)
hydr ocar bong i hagSpe RlephPicACHY? %gfiéuat RYLHens. GmeOEm%as.&Mssa&s differ

yl ene; ethers

chloride, chloroform carbon tetrachloride or tetrachl oroet
and et her ealscimidowstds such as diethyl ether, diisopropyl ether,
tert-butyl nethyl ether, dinethoxyethane, dioxan, tetrahydrofuran or
ani sol e; esters sazch as ethyl agcetate, prgpylacetate of, butylacetate;
nitriles such as_lace onitrile; or_conpoungs such as dipethyl sul foxide,
di @t hyl - for Famde &nd ni ¥TOres Bf suETT"TO‘I'\‘Ibnts. R——e—rF

UQ=———e—H H—-f——o U H-—‘o—o u UO-—-;-—-H
Ar_ Ar Ar . Ar

wherein Ar is the group

Rz\ﬁ.
N\

\ 7

R.
i.
Y

- e
- ' RN

and the remaining substituents are as defined for formula I.

and U is OH, -C(O)R# or

. The present invention relates to all pure enantiomers, diastereoisomers

and mixtures thereof.

The above described preparatory process, including all partial steps,

‘constitutes an important object of the present invention.

Triazolyl alkanones and triazolyl alkanols of the general formula X
' ) e==N

Ra-A-('JH—i:: .)x . | | X
o | . |

3a



The above described preparatory process, including all variants,

constitutes an object of the present invention. The starting naterrals of
fgigulae IV and V are generally known or can be prepared by methods known
pe?9se. Conpounds of formula | [err] always contain an asymmetrical carbon
atonr( ) vicinal to the function T and can therefore be obtained in the
formof two enantiomers. Norr@ Fy a mixture of both enantiomers is obtained
{in the preparation of these substances, which m xture can be resolved-T:n
conventional manner into the pure optical antipodes, e.g. by fractroﬁaf
cryst al | wisexteiion of salts with optically actrve strong acids. The

enantio S can ha | bi. Q) pert I es. For exanpl e,
ngﬂ %Egg igggﬁﬂ #?Hvor éu ?EHQICI . :

t he one anti omer® I"ACl &r1ear al” properties and the
ot her pr nci pal |y t@drbge‘mnglllcyldabyplmkyu (asyl'lamrsgbstay-uaett@rbé, a graduated

drffere activi-t Le the actjvity spectrumrenmains the same. \Were
- Cl—ﬁ r}‘b tﬁ@%ﬁx’fl’ Gbﬁd‘é‘“&r f‘bdr mila | contain a further centre of

?fﬁmret rﬁ (* )t [1 e-suid(oln-g orn-CHEOH)ey nidel dasafibei xinGesnaf odfasltegnegnsbnefts
eo and_er

i ndi vi du2¥~ %?*éﬁ;‘?%’ 8; Pg%rg"%&?sollfloﬂgreuiggg %tgggns f&w.s' gaéhe”% O Ee
Az [err] gsEp8e]) P¥dobPliddi@, OVeiturierdnd miasidladbumtH, [err] or

Surprisingly, it has now been found that the lntroductlon of a fluorine
atom into the methylene group vicinal to the azole group leads to a
significant shift in the activity spectrum. In contradistinction to the
compounds disclosea in DE- 2 431 407, the fluorinated compounds of
formula I of the present invention_exhibit an additional pronounced
activity against Piricularia species, in particular against Piricularia
oryzae (rice blast). The pathogen, the fungus Piricﬁlaria oryzae, belongs
to the Fungi imperfecti and forms as fructification organs only
conidiospores, namely an asexual secondary fruit form. Piricularia
oryzae is one of the economically most important pests in rice crops
since it attacks the rice plants in all stages of growth (seedlings,
leaves, stems, ears etc.) and during the entire growth period. Depending

on the site attacked by the fungus and the stage in which the rice plants

are at the time of infection, various terms are used to denote the L)

disease: e.g. leaf blast denoting leaf specks which can lead to the
necrosis of the leaves and thus to interrupted growth; ear blast
denoting infections of the panicle or parts of. the panicle; neck blast
denoting attack on the panicle base, whereby the panicle breaks and no
. or only abnormal grains are formed; nédé blast denoting the breaking of
stalks at the nodes. Piricularia oryzae speads through”conidiospores

which multiply prqfusely under moist weather conditions and are

transported by the wind over wide areas. In areas where the cultivation /

of rice is lnterrupted over extended periods of time in the course of one

year, at the beginning of the grow1ng season conldlospores form on .

“._\

seedlings of infected seed, on crop remnants, on straw stacked in the
fields and on infected grass. If rice is cultivated thfoughout the year,

crops of different ages will be found beside éach other, thus ' [



[err] and the remaining substituents are as defined for fornula-l. The
present invention relates to all pure enantiomers, diastereoisonmers and 34
m xturas thereof. The above descri bed preparatory process, including all .
partial steps, constitutes an inportant - object of the present invention.
Tri azolyl al kanones and triazal yg al kanol s of the general fornula X [err]
whérein [err] = al kyl, cycloal kyl, aryl or substituted aryl; [err]
= hydrogen, alkyl, cycloalkyl, aryl or substituted aryl; [err] [err] =

an al i Rbat i £2dii10garidgdcre transmissiodoP) aidlase G¥ Gk - condt End§SHE1HSYyidL |
German O fenl equngsschrift DE-2 431 407 as fungicides in pafticul ar” agai nst
fungi of th‘é’“égééi FdriEpylarppclnipseionageneralbntleais tanvenusiieh stopniosses

Sur pri si'ngl ¥ng iih V% BEVEHaCERcH @HRg 3eBleddi?, | ik Ol hafled ) (RLL N
atominto the nethylengggroup vicinal to the  azole group leads to a
si gni fi cant coMecst then thied dergedt: greparea uiamongn aerral adiopsi rict resulte ime

conpounds dj ?ﬁ@&aﬁ@'&ﬁhcgﬂ%i ?%ﬁet he fluorinated conpounds of formula

| of the presént I nvention ex addi ti onal pronounced activity
against Piricularia species, in particular against Piricularia oryzae (rice

o 2t). TreeRALISRRL SR CHURR S RS 8 BT SRR

asexual secsvaggsyof rgrovth owich ddmpbendsabi af cxmylad.i $n addiofod,heneconomi cal Iy

most | nportégﬂbo E éi%flgbggu S ';% salso effective against the phytopathogenic
fungi belonging to the following classes: Fungi imperfecti (e.g.

&_; Botrytis, Helminthbsporium, Fusarium, Septoria, Cercospora and Alterna:ia)g

Basidiomycetes (e.g. the genera Hemileia, Rhizocotonia, Puccinia);
Ascomycetes (e.g. Venturia, Podosphaera, Erysiphe, Monilinia, Uncinula).
.Furthermore, the compounds of formula I have a systemic action. They can
also be used as seed dressing agents for protecting seeds (fruit, tuberé,
grains) and.plant'cuttings ‘against fungus infections as well as against

phytopathogenic fungi which occur in the soil.

Furthermore, ‘compounds of formula I can be successfully used for
 protecting perishable goods of vegetable or animal origin. They control

mould fungi such as Penicillium, Aspergillus, Rhizopus, Fusarium,

Helminthosporium, Nigrospora and Alternaria, as well as bacteria such as

butyric acid bacteria and yeast fungi such as Candida.

The compounds of formula I can therefore be used in storage protection

(e.g. cereals, silage, hay etc.).

The compounds of formula I have thus for practical purposes a very
useful microbicidal spectrum against'phytopathogenic fungi and bacteria.
The compounds of formula I have in particular very advantageous
preveﬁtive and additionally systemic action and can be used for
protecting numerous cultivated plants,.prefefably rice crops. It is
possible to inhibit or destroy the microorganisms which occur in plants
or parts of plants (fruit, blossoms, leaves, stems, tuBers, roots) in

different crops of useful plants with the compounds of formula I, while



since it attacks the rice plants in all stages of growh (seedlings,

| eaves, stems, ears etc.) and during the entire growmh period. Depending on
3be site attacked by the fungus and t hepgst.age in which the'rice plants are
at the tinme of infection, various terns are used to denote the disease:
r.g. | eaf bl ast denoting | eaf specks which can |ead to the necrosis of the
-eave

_ S angy tdheS skt ithethdPpSEtsgbOVY Nunt @afh ikhagdowdeaedd Bge idlisecti ons of the
panicle or parts_of the panicle; neck blast .denoting attack on the panicle

base, whePERfPCERd LFami 21tk BRIESR M ST8° 82 GAPS” abnor nal grains are fdfned:

- node bl ast denoting the breaking of stalks at the nodes. Piricularia oryzae

speads through.coni di ospaores i I rof . und Leto: { her .
condi ti onéc%i’?fglﬁffgy’t Fgﬁsﬁ?gre %%g}bélﬂ?{ewe\t}maﬁ%y5§e€5m®%§£y§%§ag§r {Eﬁharoel\ggﬁ ere
the cul tisiddoomgadismscer ipseireutz_a'mgypttmkobsersuektrdfwdedrmsuiis becl‘?i me in the
course of one VPRl Bbntdlf, DEDIANLPAD brLitend] Ol 10aSERRANc5BIR OSPOT €S
form on s&% I'ngs” of ITnfected seed, on’'crop remants, on straw stacked in
the fi el defafvdmoha iInf esthereinkafore| defined; tosether vathd Fﬁ?%ﬁﬁgho%ﬁd t he

year, cropg, qhodifd Qrchindgags We thberokaund thesi deneasiniagher, thus  -23-
facilitating the transm ssion of disease by the constantly multiplying

coni di a;.Ehydaphh&ngemibnmin;perzanisgeruﬂsabtSaﬁlaakhrmﬁglviﬂqgihi§ﬂ4 é?cﬂ?er%%k§§
and in vi %\%q;het evetivd 13k stQﬁféQr}Tela.tﬁJ&teﬁfVﬂl‘iﬁEs WFFE&%, thdot @ré@Vers

the third rgest crop area anpbng cereal crops, it results in very
subst ant i attakobhpriwshdakerpersMismeenl ari a i nfestati on can be successfully
and sinply controlled in all stages of growmh with conmpounds of fornula I .-,

In addition, the co unds of formul | are al so effectiyve i nst the W)
phyt opat hslg%rﬁngent,ior;p%urther embraces the preparatxson of agroc emi%ga(i‘ o/

compositions which comprises homogeneously mixing the active
ingredient with one or more compounds or groups of compounds

described herein. The invention furthermore relates to a method of

controlling phytopathogenic microorganisms or of protecting cul;iw}ated
plants from attack by suéh‘microorganisms, which method comprises applying
to the plants or to the locus thereof, a microbiislly effective amount of

compound of the formula I as hereinbefore defined.

In addition to the principal crop rice, target grops to be protected within
the scope of the present invention comprise e.g. the following species of

plants: -
o/

cereals (wheat, barley, rye, oats, sorghum and related crops),
beet (sugar beet and fodder beet), drupes, pomes and soft fruit
(apples, pears, plums, peaches, almonds, cherries, strawberries,
rasberries and blackberries), leguﬁinoué plants (beans, lentils,
peas, soybeans), oil plants (rape.'mustérd,-pbppy, olivés, sun-
flowers, coconuts, castor oil plants, cocoa beans, groundnuts),
cucumber plants (cucumber, marrows, melons) fibre plants (cotton,
flax, hemp, jute), citrus fruit (oranges,_lémons, grapefruit.

] mandarips), vegetables (spinach, lettuce, asparagus, éabbageé;
carrots, onions, tomatoes, potatoes, paprika), lauréceae (avocados;
cinnamon, camphor), or plants such as maize, tobacco, nuts, coffee,
sugar cane, tea, vines, hops, bananas and natural rubber plants, as

well as ornamentals (composites).



fungi belonging to the follow ng classes: Fungi inperfecti (e.g. Botrytis,
Hel m nt hosporium Fusarium Septoria, Cercospora and Alternaria); 3o
Basi di onycetes, (e.y. the genera Hem | eia, Rhizocotonia, Puccinia); _
Asconycetes (e.g. Venturia, Podosphaera, Erysiphe, Mnilinia, Uncinula). .
Furt hernore, the conpounds of formAx~l have a system c action. They can
al So be used as seed dressing agents for protecting seeds (fruit, tubers,

grains) and phamm@uaaams Eraunst faueg:m'am,ecaru_szm 28 WRlikuAS 298I St
phyt opgj-hogeni ¢ fgng8 whi.ch occur in the soil urt hernore, conpounds of

formula | caf®F® %uEeBRASAGIFR8 ARY fanobe APlLed itAgthferremaAsEe Foddsntofto
veget abl e or bantrmtedy |gmnltéiheysr§pl&trm setiésh ibHGii tR UL cRSe %ﬁb&kdds' um

As |l td Ni
A Lornari o, ToetgRPHErioPls 1 o FRRlAlRR0R o i roHARERF eoRfins s

fungi such astimdirdparariens digbuindiuedced ol ant growwhanThéecahodlgsobre used in.

t t I h d
Formita | hags {ROcTufrear S0 TpedicsBfee, " Rindlifods, PAFeqiRERAS oo

spect r um agaitisideshymeblashotdasi or fm.mgurmdfbweeal af these pppratadsonyf, if
formula | hauesmdpaégécﬁel-%1:;\465&:@@{‘8{14&9@9&15sQEPa\é%QLééf%r gﬁﬁggﬁ'ona' 'y

systemic action and can be used for protecting nunerous cul tivated plants,
preferably rPERRYIBRsadipyapts ﬁB%'éq“’&Félx empheyas in grhedany P(fyfqmlatlon-

M croor gani sguisdbilehc £G4uEs idandPhdfifvanes cRArbS 6l 1@'0@”1% Emlié C?Héﬁfﬁrrfh
e ants w e

| eaves, stens e r oot ndffe ent crops of _us

Cor’r\]:l)ounds of P ?%4#13 (Eﬁef u\%ﬁ '25 I I narl{ly employgd in fgrmulatlon tech-

- 2@( at the saluyt,i arg.t het yxaalt or Qfegph@d‘&t_&dVﬁIﬂrﬁbaUrﬁWs‘:ﬁcQE. A vahtse),
protect ed flfgglﬁgﬂgggg%,b¥m§é¥i Q}éﬂ;00f§§yyi§gzgs, binders or fertilisers.

A preferred method of applying a compound of the formula I or an.
agrochemical composition which contains at least one of said
compounds, is foliar application. The number of applications and the
rate of application depend on the risk of infestation by the
corresponding pathogen (type of fungus). However, the compound of.
formula I can also penetrate the plant through the roots via the
soil (éystemic action) by impregnating the locus of the plant with a.
liquid composition, or by applying the compounds in solid form to. .
‘ the soil, e.g. in granular form (soil application). The compounds of
i formula I may also be applied to seeds (coating) by impregnating the
seeds either with a liquid formulation containing a compound of the
formula I, or coating them with a solid formulation. In special
cases, ﬁﬁrther types of application are also possible, e.g.

selective treatment of the plant stems or buds.

The compounds of the formula I are used in udmodified form or,
preferably, tbgether with the adjuvants conventionally employed in
the art of formulation, and are therefore formulated in known manner
to emulsifiable concentrates, coatable pastes, directly sprayable or
dilutable solutions, dilute emulsions, wettable powders, soluble

powders, dusté. granulates, and also encapsulations in e.g. polymer



Accordingly, the invention also relates to conpositions for controlling

m croorgani sms or preventing attack by such m croorgani sns, which

: conpp3|t|ons contain, as active ingredient, at |east one cofrpound of
3?‘ula |, as herei nbefore def i ned; toget her with a carrier; and to the use
onpounds of the fornula- 260t control i ng- phyt ophat ogeni ¢

m croorgani sms, -especially harnful fungi, and in particular for the

preventi V&b%QQnéééStﬁé“vﬁchr@?é %E&:&préwksmﬁ&leimse%hé h@thédPweat t ack by
such microorgani sms. The invention further enbraces. ’t he preparation o

agr ocheni appllicationsi sucdngs \irrEiingnetomisdngo g ivduSEIL HiTiRRg CREIRE OF ve
I ngr edi e% u%kg UL A odlRr ﬁ‘é %'ZBP&M% Q{thgrtf?élﬁ%tgfxdéip'm?ém3e§l%?ﬁ” bed

her ei n. e |_nent|onfurt Tnore relates to a net controlling
phyt opat hdwe mrevaiildpg oriFsHpsiances - FHVBRLABERYS (FRtes| f vRPLIF 25 SRS el rom

attack byf:&‘:h‘i'ﬂlﬂ‘ﬁroﬂ%(ﬂ%ntsr‘s;, WHE Cde cidd magrearaatl (s@s Ippdey hBgrdre,t he -
pl.ants or to | ocus thereofg

a m,crobically t of
conpound ®feferabkiofrtR 490 &g tohdr K8 fpdr e B8t r?éa 55?5 g‘i"ﬁ“ﬁngﬁgtgotf’he
princi pal ¢cty @Pali r/qg,g.target grops to be protected within the scope of the
‘present invention conprise e.g. the follow ng species of plants: cereals
(wheat, barley, rye, oats, sorghumand related crops), beet (sugar beet and
f odder bemie fodﬁﬂp&ipnm&ee. ame cokposfitinds. @amﬂeegraqd@assq'oq@héwbyg peaches,

Dl ants. (bt oRpaind AAMNE] LidiRai LAOGE 00 eblilad Foaiialezy - BauT TOLS
ol i ves, sapproprbater.sa sadddnex shqea%tqﬁnumqt-pﬁmtpsepﬁ%loanH@am - POPRY:

gr Oundnutﬁm&uw heby HaaBhenddudt ¥ K n %@V@yvsgnasi@ﬁame fdcRige pl ants “
(cotton, henp, Jute), citrus frw% or anges,, | emgns, apefruit,
mandar i nsjneredient With (eXSPRdens, e+ ﬁEE"e“Rpa’r"&Qﬁs“‘?éSB%lg‘gQ WeTeot s,

oni ons, t QEEoRePat 068 AREradXivel KSidpouhds!Ir(@uepexteavox.ados,

Suitable solvents are: aromatic hydrocarbomns, preferably the -
fractions containing 8 to 12 carbon atoms, e.g. xylene mixtures or
substituted naphthalenes, phthalates such as dibutyl phthalate or

dioctyl phthalate, aliphatic hydrocarbons such as cyclohexane or

paraffins, alcohols and glycols and their ethers and esters, such as
ethanol, ethylene glycol monomethyl or mondethyl ether, ketones such
as cyclohexanone, strongly polar solvents such as N-methyl-2-
pyrrolidone, dimethylsulfoxide or dimethylformamide, as well as
vegetable oils, epoxidised vegetable oils such as epoxidised coconut "’/

oil or soybean oil; or water.

The solid carriers used e.g. for dusts and disﬁersible pqwderé; are
normally natural mineral fillers such as calcite, Caicum, kaolin,
montmorillonite or attapulgite. In order to improve the physical
properties it is also possible to add highly dispersed silicic acid
or highly dispersed absorbent polymers. Suitable granulated adsorp-
tive carriers are'porous types, for example pumice, broken brick,
Sepiolite'dr bentonite; and suitable nonsorbent carriers are
materials Such as calcxte or sand. In add1t1on, a great number of
pregranulated materlals of inorganic or organic nature can be used

e.g. especially dolomite or pulverised plant residues.



ci nnanon, canphor), or plants such as nmaize, tobacco, nuts, coffee, sug
cane, tea, vines, hops, bananas and natural rubber plants, as well as
ornanmental s (conpdsites). - 25 - The conpounds of fornula | are nor,mally
applied in agriculture the formof conpositions and can be applied to the
crop area or plant to be treat@d,-sinultaneously or in succession, with
further conpounds. These corrpounds can be both fertilisers or mcronutrient
donors or other preparations that influence plant growmh. They can al so be
sel ecWe hatheeiadg, admesgacmsdth&arng:lncpd@ﬁmmgﬁdgﬁvﬁtdeehi&rrare tabgé des,

nmol | usi ci des or, m xt ures of ral of hes arations, sired

toget her Wit FeRER% ﬁ&g %‘??%ﬁ t %Lﬁaf‘ﬁc‘f g'blﬁ”&a? St?nnf)'r"tﬁ’?gt {3pgmal

adj uvant s ¢avkgemdbiley @mlyﬂmmiu rbﬁobﬁh@]l’ifp19§ JfOERal sakri @41 o £Sthd @BpRalGaLr i €r'S
and adj uvants_can _he solid qr %ﬁ‘l d_and corres- pond to the substances

ordi nari | y2¥npeeArdns n &8 rﬁh°éﬂ‘ dyd cethanglamgpe, PhysPhakidyl) sezine,
regener at eghodbhS¢idly1 samtlaaceﬁm&gamysmte PhdpRaEARNS a.ni’?ottBl nqahasﬁr&adyx

tackifiers, binders or fertllisers. preferred met"hod g ying a
compound 031WH§°¥0r1m]eﬁcﬂtb¥n-aﬁleﬁ31°éemﬁsca¥ ce@ﬁrp@@wnorwhm cienchet ai ns at

l'east one gfia3aid ecgmdﬁldﬁp%f) h3ht Q:Qggé gﬁ% Pirei Fiary rthQf rain

applications and thé rate of ap atlon on the ris I nfestation
by the corhe@sponkﬁmg. RRghpekss ermawemnmplm\névesefwlhnhmnpbmr

formula | tr feN t

(systenm c actP ﬁgf%rcg%ﬁa |§lg"g'Jt Q£1 ggjsm %ﬁ syr"]QRéttsi \A/F?%stp%?‘f

corrp05| ti oaxe diodnanaplphpspbatildyl cxhopdue dedi dup@dmtbyflphml:tmddnd sbml:,nee g.
dranul ar form(soil application). The conpounds of

Depending on the nature of the compound of the formula I to be
formul ated, su;table surface-active compounds are nonionic, cationic
and/or anionic sufactants having good emulsifying, dispersing and
wetting properties. The term "surfactants” will also be understood

as comprising mixtures of surfactants.

Suitable anionic surfactants can be both water-soluble soaps and

water-soluble synthetic surface-active compounds.

Suitable soaps are the alkali metal salts, alkaline earth metal
salts or unsubstituted or substituted ammonium salts of higher fatty
| acids (C10 sz). e.g. the sodium or potassium salts of oleic. or
s stearic acid, or of natural fatty acid mixtures which can be
obtained e.g. from coconut oil or tallow oil. Mention may also be

made of fatty acid methyltaurin salts.

More frequently, however, so-called synthetic surfactants are used,
especially fatty sulfonates, fatty sulfates, sulfonated benz-

- imidazole derivatives or alkylarylselfonates.

The fatty sulfonates or sulfates are usually in the form of alkali
met al salts; alkaline earth metal salts or unsubstituted or sub-

- stituted ammonium salts and contain a 08 szalkyl 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.



formula | may also be applied to seeds (coating) by inpregnating the seeds
either with a liquid formulation containing a conpound of the formula I, or
coatLgS tthemwith a solid forrmulation. In special cases, further types of
applicdtion are also possible, £.4 -selective treatnent of the plant stens
or ‘buds. The conpounds of the formula | are used in unnodified formor,
preferably, ether with the adjuvants conventionally enployed in the art

t o
of fornul atTHiT® SHPOUPLS (HEP TBPE DS Sted Ph WASWichaRtbEsters and =
enul si fi abl suldontenicids esf, fanmt abt éhd1xstelendi 6:idk! ydaREaY ablees O fodil UTADI €

sol utions, dj L sion wettabl e wder. s, . sol ubl e ders, dusts,
gr anul at es,94%%%%21&5%%1&?51"Eﬂa}téﬁ%s ipﬁgg‘? %lﬁo‘f%f‘r?é?“ 2 sggw““ acid

- 26- substms.#nﬂsonﬂﬂﬁt_ﬁ:heacridt ua@'.cgaﬁ ¢dnt agoing8i to A2Scatbon awdnsods of
appl i cati ongy34eks 3% §H£ﬁ$‘r?%sul@£9£‘ﬂe§' ag :%‘és%édl m, SEALGGh | 19 L0811 NG Or.
pouring, are chosen in accofdance wth fhe n endedl © JEC\PIVES and the
prevai | i ng ¢ihaeahimiancealtspgl dedageihenzennsad forficappid c dibwrylasphtharmal | y

from50 g tledaskDedicasdidyCot HE 80 &henk Pedesh] R c NEELIE ] bly from
100 g to 2 kg a.i ./_ﬁgl, nlnsto'pr ef er'aﬁﬁy fr0r$13200 écto téfgogmg.digﬁﬁeg. ~The
f or mul at i orf®PdPRRACIPRPTIINPDSIALEB RN IGAP HR 5 ar eAnTEARORU HE aRPsRbatdse compound
(active ings.gdi eais 6F sHecphe¥pidkac lacaBdestthes £ APRIARET 8F G-ndnPI¥ i d OF

[ nner, . e.g. by honpbgeneously m xing

| i quid adj uyant. are pre ed .in kpo
ang/ or ngi it eﬁﬁlt‘ﬁéﬁagtﬁ‘ﬁzai‘?fbll’éd?gﬁ\t,\tgy }¢,%%34%&nders, e.g. solvents, solid

carriers and, where appropriate, surface-active conpounds (surfactants).

Suitabl e Solhélne-qgrsaicars%ifg‘gtoa@gi&reh};gépecrgg gnp%lygfy%fo?rgm& Bgreiv_at: ives of Q
aliphatic or cycloeliphatic alcohols, or saturated or unsaturated -
fatty acids and alkylphenols, said derivatives containing 3 to 30
glycol ether groups.and 8 to 20 cerbon_atoms in the (aliphatic)

hydfocarbon moiety and 6 to 18 carbon atoms in the alkyl moiety of

the aikylphenols.

Further suitable non-ionic surfactants are the water-soluble adducts

of polyethylene oxide with polypropylene glycol, ethylenediamine poly-
propylene glycol and alkylpolypropylene glycol containing 1 to 10

carbon atoms in the alkyl chain, which adducts contain 20 to 250

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

per propylene-glycol unit. o

Representative examples of non-ionic surfactants are nodylphenol-
pblyethoxyethanols. castor oil polyglycol ethers, polypropylene/
polyethylene oxide adducts, triButylphenoxypqlyethylene ethanol,
polyethylene glycol and ocEylphenoxypolyethokyethanol._Fatty acid esters
of polyoxyethylene sorbitan and:polyoxyeﬁhylene sorbitan trioleate

are also suitable non-ionic surfactants.

Cationic surfactants are preferably quaternary ammonium salts which

countain, as N-subscituent, at least one C alkyl radical and, as

-C
8 22
further substituents, unsubstituted or halogenated lower alkyl, benzyl

or hydroxy-lower alkyl radicals. The salts are preferably in



*fractions containing 8 to 12 carbon atons, e.g. xylene nixtures or
substituted naphthal enes, phthal ates such as dibutyl phthal ate or 4ljjoctyl
pht hal at e, aliphatic hydrocarbons such as cycl ohexane or paraffins, -
‘al cohol s and glycols and their ethers and esters, such as ethanol, ethylene
gl ycol nononet hyl or nonoet hyl etherg ketones such as cycl ohexanone,
strongly pol ar solvents such as N-nethyl-2- pyrrolidone, dinethylsulfoxide

or dinethylfgqg Lde I t j i.di.sed ve e oils
such gs, epoxﬂcfr?ghg cdofcgglpit/&osi' I'@eg:rh y?%@‘b%glﬁgo"?j %&o"rl%\%g%qet%_sﬁ%eg 's%fél%g'(ll:ar riers
used €.g. fotrimeshy! ammgninmgbletidecondrdeykdi(drehlospeidily ethitlgrneninmner al

fillers suchy,@amigal cite, talcum kaolin, nontnorillonite or attapulgite. In

~order to inprove the physical properties it is also possible to add highly
di spersed silicic acid or highly dispersed absorbent polyners. Suitable

granul at ed - apiedlsRr £4d L6AL § At Blidr iy CenPROPEd i RS ark OS¢ F5ARTIaR 1P EreE,
broken brick seggollte of hentonjte;, and sui tabl e nonsorbent carriers are

te;,

material s sultPeEived &8t ¢t br HECHIGR PR S BB §T8EACS Andr ShEfFEr Agpual ™,
pregr anul at e8¢ rPabet stdlng ©OFrp. nALdgavcod pNear Jersieg, NEABIL cHelant [Rtached, e.g.”
especially dalom.te, or | veri sed ant resi.due . 27 - Parficularly
advant ageous fﬁgﬁ??&ﬁ‘%ﬁ'ﬁp‘}cgm aﬁép%%ﬂsﬁ\%n?rslaﬁh?%"ﬁlali’/emgﬂfae' tgéir'educe
substantially the rate of application are also natural (animal or _
veget abl e) of, synthetic ospholipids of e series.of th phal i ns and
e thine, o dkiSieeRIOTRIPINEAS ot 1P CBREASY bl 480 0

phosphat i dyl peéfisiriabky Gsphtm@ényeldfne, couposphatfi thd formsiat 3l ,9pBospHali dy|
glycerol, TygelATblY Bo.B! 5 30) 24265 ia%8F diighiPlad sl b

25 J, preferably 0.1 to 25 J, of a surfactant.

Whereas tommercial products are preferably formulated as concen-

trates, the end user will normally employ dilute formulations.

The compositions may also contain further ingredients such as
stabilisers, antifoams, viscosity regulators, binders, tackifiers as
well as fertilisers or other active ingredients in order to obtain

special.effects.

Such agrochemical compositions also constitute an object of the

present invention.

The invention is illustrated in more detail by the following
Examples, without implying any restriction to what is described

therein. Parts and percentages are by weight.



obtained e.g. fromanimal or plant cells, in particular fromthe brain,
heart, “liver, egg yokes or soya beans. Exanples of useful physical forns
4,..are phosphatidyl choline m xtures. Exanples of synthetic phospholipids are
Hi oct anoyl phosphati dyl choline and di pal nit oyl phosphatidyl choli ne. _
pendi ng on the nature of thé%odnpound of the formula | to be formnulated,
ui tabl e surface-active conpounds are nonionic, cationic and/or anionic
sufactants havi ng good emnul sifying, dispersihg and wetting properties.:=The
t er m " suPfeparanesy Examplestiso be understood as conprising m xtures of

surfactants. Sujtable anioni G spfAgtants can be both water-sol ubl e soaps
and wat Wﬁ%ctive conmpounds. Suitabl e soaps are
the alkali netal salts, %llkali e earth netal salts or unsubstituted or
substituted anmoni um galA’s ﬁ)f 'hi-gh.e=rN fatty acids [err], e.g. the sodium or
pot assium salts oq_c.)%ei & 0or _s_tcaggrc acid, or of natural fatty acid m xtures
whi ch can be obta lne'sl.ge‘/g. ro _d.nut oil or tallowoil. Mention may al so
be made of fatty acid-nethyltaurin salts. Mre frequently, however,

so-call ed synthetic surfactants are used, especially fatty sul fonates,

fatty suhfed,esdisnloroprémid)eBrEluotdnr 228+ K, 2 6+t niakb I-€ls-yd) ethanone '
‘alkylaryTsurtonatres. The fatty sulfonates or sulfates are usually in the
form of &) KBHePaRRtLom a5 the 1ofX@FitAFe3arth nmetal salts or unsubstituted or
sub- stituted anmoni um sgjt sgand contain a [err]al kyl radical which also
includes the al kyl noig{# of,acyl radicals, e.g. the sodiumor calciumsalt
of lignosul fonic aci# O%,_ QE?CW sulfate or of ‘a mxture of fatty al cohol ...
sul fates obtai ned Tr g, pat Wre fatty acids. ' W/

O Br

1-(2, 4~dichlorophenyl)—-2-bromo-2-fluoroethanone

A solution of 16 g of bromine in 100 ml 6f carbon tetrachloride is
added at 40° - 45°C to a solution of 20.7 g of.a-fluoro-2,4-dichloro-
acetophenone in 100 ml of carbon tetrachloride. The brown solution
decolorises after approximately 1 hour. The reaction mixtufé is stirred
for 1 hour and then extracted with an aquecus solution of sodi'm
bicarbonéte and the extract is concentrated in vacuo by evaporation,
affording an oily residue which is then distilled under high vacuum.

Yield: 17 g. Boiling point 89° -92°C/0.02 mbar. : .

b) Preparation of the final product:
2.9 g of 1,2,4-triazole and 4 ml of diisoprbpylethylamine are added to
30 ml of acetonitrile. After a weakly exothermic reaction, a pale brown
- solution forms.With stirring,5.7 g of 1-(2, 4~dichlorophenyl)=2=-bromo-2-
fluoroethanone are added dropwise to this solution at SPfIOQ:and the
reaction mixture is kept at this temperature for 1 hour. The reaction
mixture is then stirred for 4 hours at room temperature and subsequently
concentrated and the residue is partitioned between ice-water and
diethyl ether. The ethereal phase is separated, dried over sodium
sulfate, filtered and concentrated. The residue is purified by chromato-
graphy through a column of silica gel. Yield: 2.4 g. Recrystallisatiom

from diisopropyl ether affords the product which melts at 66° - 67°C.



- 28 - These conpounds al so conprise the salts of sulfurl € acid esters g&d
sul fonic acids of fatty al cohol/ethyl ene oxide adducts. The sulfona- te
benzi m dazol e derivatives preferably contain 2 sulfonic acid groups and one
, fatty acid radical containing 8 to 22 carbon atons. Exanpl es of

al kgl aryl sul fonates are the sodifuby —cal ciumor tri- ethanol anine salts of
dodecyl benzenesul foni ¢ aci d, dibutyl naphtha- |enesulfonic acid, or of a
napht hal enesul foni c aC|d/fornaIdehyde condensation product. Al so suitable
are corggspobderriepRbsfrapesatiencpt salts of the phosphoric acid ester of an
adduct of p-nonyl- phenol with 4 to 14 noles of ethylene oxide. Non-ionic
surfactants are preferably p@l @l ¥col ether derivatives of aliphatic or

cycl oal i phati c al cohol s, .au/saQUrated Qf unsaturated fatty acids and

al kyl phenol s, said deu/atl%e.s.cgoéﬁ hi 3 to 30 glycol ether groups and 8
to 20 carbon atoms in thNgadli phatl‘?gl drocarbon noiety and 6 to 18 carbon
atons in the alkyl noiety of the alky %enols Further suitable non-ionic
surfactants qLj -polxethylene 0 de with

pol ypr opyl en€ : ' Spopl] Ehaz gnol
aIkyIponproperne egcoI contalnlng 1 to 10 carbon atons in the alkyl
chai n, which qgu ts cont % ene glycol ether_groups and 10
to 100 propyl&eH 3?";7’&16\3’ gg? Ns] J'““'I' 8§ Vdjﬁi‘rﬁ%l}'r?déd‘l&du&ﬂsy CoM% K018t o
5 et hyl ene gbyspensiitn tof pes gabeph/-l(ep@-glc)g@@,}opq;@h 1)-Repl R%enialig\L e @)garrpl es
of non-ionic surch%dribs are no phenol pol yet hoxyet hanol's, castor oil

pol ygl ycol eFRed%@ SFB‘ﬂﬂnﬁn 990 | B O Pethianp)iagd Qcfi@dtaf water and the

tributyl phenswmlauetn{mt@fe iet bemekd HYs¥eidY heRsu Oyl -age; . od then for
octyphenoxyg et hoxyet hanol . Fatty acid esters of polyoxyet hy ene
pteﬁ/ axﬁtqqy!le'iﬁlpgﬁ%irﬁarwl{e,rpgp%taeclear solution gradually forms.

This solution is then poured into ice-water and the mixture is extracted

sor bi tan and

twice with dichloromethane. The combined extracts are dried over sodium
sulfate, filtered and concentrated. The residue is distilled under high
vacuum, affording the above alkanol as a mixture of diastereoisomers.
Boiling point of the crude product: 150° - 160°C/0.07 mbar. Crystallisation
from diethyl ether/diisopropyl ether affords the purified mixture of

diastereoisomers in the form of beige crystals. Melting range 103° - 112°C.

Example P2: Preparation and separatioﬁ of the diastereoisomers of

- c1 OH F
£ o=l o= 1 |
_ y *=N
c1-e/  Se-0-o/ Se-cr-cu- ,
e=e \0=o/ \N=0

1-[4-(2,4-dichlorophenoxy)pheny1]-2-f1ﬁoro-2-(1H-1,2,4-triazol-l-y1)ethanol

With stifring, 0.6 g of sodium borohydride is added at 5° - 10°C to a
suspension of 12.1 g of 1—[4-(2,4-dichlorophenoxy)pHenyl]-Z-fluoro-Z-(IH-
1,2,4~triazol-1-yl)ethanone in 100 ml 6f'methanol and 2 ml of water and
the resultant mixture.is stirred further first for 1 hour at 5° - 10°C
and then for 2 hours at room temperature, whereupon a clear solution
gradually forms. This solution is then poured into ice-water and
extracted twice with'dichlorémethaﬁe. The organic_phase.is separated,

washed twice with water, dried over sodium sulfate, filtered and



are also suitable non-ionic surfactants. Cationic surfactants are
preferably quaternary amoni um salts which contain, as N-substituent, at
| east one [err]al kyl radical and, as further substituents, unsubstituted or :
hal ogenat ed | ower al kyl, benzgp or hydroxy-lower alkyl radicals. The salts
re priggerably in - 29 - the formof halides, nethylsulfates or
thylsulfates, e.g. stearyl- trinethylammonium chloride or
benzyl di (dbnebheraeed hyinke tbyidaaniyipeii Bl ab§echrbige SarabRE ehRbSgIC USEOTEF 1 | Y
enpl oyed in the art_of fornul ation_ are described_ e.g._ in "MGQCitcheon®
Det er gent®E ShitEngedislused wAﬁﬁuﬁ’r“":hyBG@&Bh%ﬁﬁPﬁﬁnﬁane fyldgeiReoahreeew
Jersey, 183%ciddgl:nut Stache "Tensi d- Taschenbuch", Carl Hanser Verl ag,
Muni ch/ Vi enna, 1981. The agrocheni cal conp03|t|ons usually contain 0.1 to
99 % pr oHher SbrSF Grackignots RPOBENLF AEBHRIUAURRIT AL R R nthea TRSid® 9sto 1,
prefer ablﬁéc%?s@altl?séd %roﬁfp&r%Ql:dng e@hed, %f&ﬁ%uyét@e, c At afs LR £A0a %
preferably O a surfactant Wher eas comner ci al products are
prefer ablﬂgﬁlt'=éa’?%nl’lﬁéttléd’faéc38:or‘l'céial9 G.r Apelytichandegpecrroscopia dava elicYythenpl oy
il ute T QBLatd 83Schel Rrg UHAGRLHA0GNIIRY. PHR0 COMABAI UL JyBgr odl ent s
such as st I sers oans, VISCOSIty regufators Brn ers, tackifiers
as wel | awntentriatiedchys eyapartatden candi vhe inegidud éntseqrmsmuensedofmbt diethyl
~special e ts a C oSl C lg® Ut 4] object
of “the. prsteh; seeohihd S04 S0y Fau < RLRP R hi AlRebaReTO IRl M RPer)
t he foll(imengrosc0p1c data shows that a mixture of both diastereoisomers A and B

(approx. 1l:1) is obtained. Slmllar working up of the third fraction

N
affords the third pure diastereoisomer B with a melting point of 107° - :
108°C. |
Example P3: Preparation of

.—O/CI T =0

& N .
c1-+ - \--cn———cu—.t(‘ (1.1)

\oac/ i o= .

OC(O)CH3
1-(2, 4=~dichlorophenyl)-1-acetoxy-2-fluoro-2-(1H~1,2,4-triazol-1-yl)ethane
a) Preparation of the starting material _ ';_)
/Cl OH F

/O-. | =N
c1-e7 - -—CH-CH-N/

Neas e

1-(2,4-dichlorophenyl)—-2-fluoro-2~(1H~-1,2,4-triazol-1=yl)ethanol

N\ 7

. With stirring; 0.12 g of sodium borohydride is added at 5° - 10°C to a
suspension of.2.4 g of 1—(2,4—dichloropheny1)-2-f1uoro-2-(1H-1,2,Af
triazol-l-yi)ethanone in 9.5 ml of methanol and 0.5 ml of water and the
resultant mixture is stirred firé; for 1 hour at 0° - $°C and then for
2 hours at rodm_témperatﬁré,'whéreupon:a-élear sdlution gradually forms.

. This solution is then poured into ice-water and the mixture is extracted



Exanpl es, without inplying any restriction to what is described therein.
Parts and percentages are by wei ght. -30- Preparatory Exarrpl es:
Preparation of starting materials: [err] 4'4

1- (2, 4-di chl orophenyl )-2-fluore-§ (l H 1,2, 4-tri azol - 1-yl ) et hanone a)
Prgparation of the internediate: C F[err] ,

1- ("2, 4- di chl or ophenyl ) - 2- bronp- 2- f | uor oet hanone A solution of 16 g of

bromi ne in JEQQCéﬂmgﬁ ﬁ%&x@@fbﬂe%ﬁ@éhlrﬁé Iééﬁbh%edadsé@&ca& $HQ arfed gGEd sfoalan

sol utign of 20.7 of [err]-fluoro-2,4-dichloro-_acetophenone in 100
car bon tetrééﬁf-%ﬁel’ ElltpRed ANGACRGBIET HeRd - d'&‘tﬂ)lréﬁil-fb’éslaf‘iléf-lh%ﬁﬁr mqrrahesly 1

hour. The r%ae&ﬁnpnfaﬂa&rduag iR bhdve Stkdt ds *Louixam LHeN 18xdACtGb Wi th an

aqueous sol ution of sodi um bi-carbonate and the extract is concentrated in
vacuo by ev3perbmiiléng pefintrafl fhe sarude | nroduct diselihi chlé®’CrBedy abaxi | | ed
under hi gh 9 ] I

Pr epar.ati on y‘y{?h %ﬁgﬁ f)%%"dgé%ﬁwi 6%&?i€g°£§§p¥lr %z%fz?% g/fg%p 4";'riPn§jl %JF Bhied

di i sopropyl mhwmvﬁediaseembdedmau 0 tme 6brmoét badiger ctystald$ twithaa wedking
exot herm c reactl gak)fz ovvn solution forms. Wth stirring,5.7 g of

1- (2, 4-di chl 5?5 W:}% 0 - fluoroethanone are added dropwi se to this
solution at 5. -10[err]and the reaction m xture-is kept at this tenperature

for 1 hour. bghg’:reactjon ?1 ture, ahen stirred for 4 hours at room
t enper at ur e PIpaETeR {)‘e end ‘produ

: ~ With efficient stirring, 27.6 g of 1-(2,4-dichlorophenyl)~2-fluoro-2~

s (18~1,2,4-triazol=1-yl)ethanol are added at -5°C to a mixture of 250 ml
of 2n NaOH solution and 400 ml of diethyl ether. 20 ml of acetyl
chloride are then added dropwise at =5°C and the reaction mixture is
stirred at this temperature for 1 hour and then further stirred until
it has reached room temperature. The ethereal phase is separated, washed
with water until neutral, dried over sodium sulfate, filtered and
concentrated, affording 30 g of a pale oil which crystallises from
methanol. After recrystallisation from diisopropyllether/cyclohexanone

the product melts at 105° ~ 106°C.

Example P4: Prepafation of

e P
b‘ ' /.-.'g. | N=e
- c1- :-ca-ca-

oc(o)csnS

. 1-(2,4-dichloropheny1)-l-benzoy1oxy-2-f1uoro-2-(IH-I,2,4-triazol-l-y1)ethane

(1.15)

With efficient stirring, a solution of 25 ml of benzoyl chloride in

250 ml of diethyl ether is added dropwise at 0° = 5°C to a mixture of

250 ml of 2n NaOH solution and 27.6 g of 1-(2;4~dichlorophenyl)-2-fluoro-
2—(1H-1,2,4—£riazol~l-y1)ethanol (prepared in accordance with Example P1g).
The reaction mixture is stirred for another 2 hours at 0° - 5°C and then
further without cooling until it has reached room temperature; The

separated ethereal phase is washed with four 50 ml:portions of 0.2¢ NaOH



concentrated and the residue is partitioned between ice-water and di et hyl
ether. The ethereal phase is separated, dried over sodiumsulfate, filtered
and conéﬁmtrated The residue is purified by chromato- graphy through a
columm of silica gel. Yield: 2.449- Recrystallisation fromdiisopropyl

her affords the product which melts at 66 - 67[err]. 42 -31- Exanple

: Preparation of [err]
1- (2, 4- di th&rleahsx{wlthe@ il HOG Atred- (;téhlnzu&ratﬂl&zleh dvet E%M@hlé@:@h .
stirring, 0.12 g of sodium borohydride is a ddéd at -5 - 10[err] to a
suspensi ofiifered4ang gpndentrated|byhpvrnogatinn.) 2Pfquding As2crude produpt
triazol-I .yl h a a e r e
resul t ant &%%gt&r%g%sqgs%ﬁc%eg ﬁurrgth orbg £ Aosl?r Hgs&(gﬁa o[efraﬂ@gﬁd %}gnhgor
hours at 18d%a.t aamrsaatrhesatmherfe:@podmaoctwl sthen afforfisadperoxy 2@mref This
sol ution t he |ce jer the m xture is extracted tw ce
W th dichfg? Bﬂg g% é@ |ne ext}ggﬁ% are dried over sodiumsulfate,
filtered and concentrated The residue is distilled under high vacuum
af fordi ng_t he abgve alkanol as m xture of diastereoisoners. Boiling point
of the cr&ﬁﬂﬁﬂfegi TeBHrati9BRY 0. 07 mbar. Crystallisation from di et hyl
et her/di i sopropyl ether affords the purified m xture of diastereoisoners in
the form of beige c/gstams Melting range 103[err] - 112[err]. Exanple P2:
Preparati on and peparatian OfN=teshe drastereor qers of [err]
1-[4-(2, 4-di ¢ch* rophennﬁympuggL ]-2-fluoro- é H-l 2,4-triazol -1-yl)ethanol

Wth stirring, 0'& 4 sod or ohydri de |s added_at 5 - 10[err] to a
' o/
A\,
i
N,/
&o
" 1=(2, 4~dichlorophenyl)=1-(4=nitrophenoxy)-2-£fluoro-2-(1H~1,2,4~ trlazol-
1-yl)ethane
With efficient stifring, 27.6 g of 1-(2,4-dichlorophenyl)-2-fluoro~2~
(lHrl,Z,4—triazoly1)ethan61 (prepared in accordance with Example P1) are '
added to a mixturz of 250 ml of Zn.NaOH solution, 250 ml of diethyl
_ether and 0.5 g of tetrabutylammonium bromide. 25 ml of 4-nitrofluoro- .
benzene are added at 20°C to this mixture, which is stirred for another ;,)

20 hours at room temperature. The seperated ethereal phase is washed

with water until neutrel, dried over sodium sulfate, filtered and

concentrated by evaporation; The crude oily pfoduct (35 g) is purified
. by chromatography through silica gel and melts after recrystellisation

from diisopropyl ether/cyclohexanone at 98° - 100°C.

The compounds of formula I listed below are prepared in a manner

analogous to the procedures described above:



‘suspension of 12.1 g of 1-[4-(2,4-dichl or ophenoxy) phenyl]-2-fluoro-2=:(1H
1,2,4-triazol-1-yl)ethanone in 100 m of nethanol and 2 m of water and the
resultant mxture is stirred further first for 1 hour at 5 - 100C and then
for 2 hours at room tenperature, whereupon a clear solution gradually
forns. This solution is then poured info®d Ce-water and extracted twice with
di chf oronet hapge 1Th€onpoladd Gf- fRageridaseparated, washed tw ce with water,
dri ed over sodium sulfate, filtered and - 32 - concentrated. The residue
IS pumgfl ed by chromatography through a colum of silica gel eluted wth

di ethyl ether, affording t foI I OWI ng three fractions: The first fraction-
i s concentrat ed by evamorat d the residue is recrystallised from
petroleumether affordl J'b'Q.l ey y¥™al s with a nelting point of 138 -
139[err]. Analytic and spect 1765 f(y data show the presence of the pure

di ast er eoi soner A. The secHfd fr ct is also concentrated by evaporation
and the residue is recrystallised fromdiethyl ether, affording beige
crystals with a nelting poi M of 115 - 116C. Spectroscopi c data shows that
a mxture of both diastereoisomers A and B (approx. 1:1) is obtained.

Simlar \{\DrKlngRupo tne tni aTTHhEtlon alr foras 1 ThiTd pure
di ast er e¢¥¥Bngr Roa el t poi ® of 107 |- _’ZoaéhyEk%LpFié“Pé ¢}
Pr epar at i| B9t [_err] - .
1- (2, 4- difchrorjopnenyf J- I-acetpxy- 2-f 1 uoro- 2=(I{rF I, 3, 4-trtazotr = 1=yt )EI ane
a) Prepagationf of th startinE matefrial Cl OH|F :
1.3 | 2-c1 | &-C1 H CHy - N |m.p. 64-65
l.4 2-C1 4-C1 H CH3 CH |b.p. 160/0.13 mbar
1.5 2-C1 4-C1 . H CZHS N |b.p. 150/0.07 mbar
1.6 {.2-C1 4-Cl H - C4H9-n N
1.7 2-C1 H - ' H 06H13-I_1 N
1.10 | H E . | H CHy N |b.p.140/0.13 mbar
W, 1.11 | B H 3 C Hgn N |b.p.150/0.12 mbar
1.12} 2-C1 _ 4-C1 ‘H C3H7-n N lm.p. 72-73
1.13 ] 2-C1 4-Cl . H C2H5 CH.
. - C, H,— N
1.151 H 4~F | W f"‘4H9 n |
1.16 | H 4-F H CH3 -' N {oil, nSO 1.544
1.17 | H 4-F . H C5H11-n. CH
1.19 { H 4-C1 H cHy N




[err] 1s(2,4-dichlorophenyl)-2-fluoro-2-(1H1,2,4-triazol-1-yl)ethanol Wth
stirrigg, 0.12 g of sodium borohydride is added at 5 - 10C to a suspension
of 2.4g of 1-(2,4-dichlorophenyl)-2-fluoro-2-(1H1, 2, 4- St
triazol-Il-yl)ethanone in 9.5 m of nethanol and 0.5 m of water and the
resultant mixture is stirred first-86r=1 hour at 0 - 5[err] and then for 2
hoyrs at room tenperature, whereupon a clear solution gradual |y forms Thi s
sol'ution ighben Rebh&hukPish) ce-water and the mixture is extracted ™44

33 twi ce wrthrdr chl ororret hane. The conbined extracts are dried over sodium

sul f at g—f1+ftered—and—conceptTated,  TTe Tesique T3 arstitied unggr mgh -
vacuum Ca'rl'f orﬂilng t hB, above] alRgano Ras a ni xtjur & df PRYSicedradids rs} The
boilin PQ’G‘Id”It of the crude pr oduct| i s 150 - ]60[err]/0.07 nmbar .
Cr yst al Hsatt+or—Fam-diethyt—ettrerdrsopropytt—etjer—affords—ttre—pur] fi ed
m Xt ur ¢ .of, jlﬁstereoiag rsfin thel fopmof bgigg qrystals with a nelfing
range % 112¢. "bj” Preparatiop @5the end prdduct Wth efficient
. stirring,.22yY. @ g of &-0;12,4-ﬂi ahl orp gayl) - 2-|f | @Brio- 2-

(IH1,2 4-tfiazol -3-yl)ethapol are] added at -|5[errf] to a m xture of P50 ni
of 2n QBR $0lHUt | or) &rclt 400| mH of dlo%ﬁlgy-}n ethler¥N 20 m of acetyl chlpride
are then adfled drogw se at. {5 C and th& reactjfion mixture is stirred jat this
tenperature|for 1 Hour and fhen fufther stirrjed urjtil it has reached| room
tenperaf urej The etjhereal phase is|separated,} wasied with water unti]
neutraljl.dsll ed-over| gocl um $uld at e} dH,l t ered jJandd cjoncentrated, affording 30
g of a palejoil whilch crystallises fr8m

1.29) H 4-Br H - . CH3 N

1.30{ H 4-Br H CHy CH

1.311 H o 4-Br H C2H5 N

1.32}| H 4-Br H C4H9-n ‘CH

1.33]| H 4-Br H c 6H1 3™ N -

o/

1.35| 2-C1 | 4-F H | CHy N

1.36 | 2-C1 | 4-F H C,He | N

1.39 | 2-C1 | 4-Br H CH, N

1.40 | 2-Cl 4-Br H CZH5 | N

1.41| 2-c1 | 4-Br H C,H, “CH ,




met hanol . After recrystallisation fromdiisopropyl ether/cyclohexanone.the
product nelts at 105 - 106[err]. Exanple P4: Preparation of [err] (1. 1§)f~
1- (2, 4-di chl or ophenyl ) - | - benzoyl oxy-2-fluoro-2-(
1H1,2,4-triazol-1-yl)ethane Wth effigyent stirring, a sol ution of 25 m
of (benzoyl chloride in 250 M of diethyl ether is added dropw se at 0 -
5[err] to a mxture of 250 m of 2n NaOH solution and 27.6 g of
1- (2, 4-di chl or ophenyl )-2-fluoro- 2-(1H1,2,4-triazol-1-yl)ethanol (prepared
in acéerdance with Exanple P1#). The reaction mixture is stirred for :
it has

anot her 2 Itabis ht (Contibuetidn)and then further without cooling until
reached roomterrperature The separat ed et hereal phase is washed with four
50 M pert ot NS settt+op—art—theA—w-t-h—water—ent i |
neut r al dRover skgdi um syl Rgt e, |Riltered ancholpg i daat 4 bYyec]
evapor a pcmn,d pf T or di hg as cryde~progluct 40 g of an which 1s purif|ed by
flash dijstittptt-os O—O-—tar—aire 1SOTCH}. {eer-g,-s-t-a-l-l-l-s.a.t.l-on_f_mm.
di i sopr afi apq of the prodyct which nelts at 104 -
108[err]: QT‘Eel P5 Qagr epar agl on gf"a CTndl N W U
1-(2, 4- of _peny (4-rfi t.rophgnoxy)-2-fluoroq2-(IH1,2,4-triazof -
| -yl ) et ? %lsé’nt stli"ring Cefasg of| N ' :
1- (2, 4-di chl o*opheny )-2-fluqro-2- ¢l1H 1,2, 4-tfiazelyl)ethanol (prepa{ed in
accordapce wifh Exanple Pl) 4gre

1.45 |2-CF, |4~C1 B |cH, N

b.

1.47 | 2-C1 4-001‘[1-‘2 B CH3 N

1.48 | 2-Cl l;-OCI-Il?2 H CH3 CH

1.59 |H 4=0CH, | ® CHy ¥ |oil, ny°0 1.583




added to a mixture of 250 ml of 2n NaOH sol ution,

and |
are“

{

roomtenperature.
neutr al

nt|I

through SiTrca ge

g of tetrabutyl ammoni um brom de.
d at 20[err] to this nixLyB y
The separ at ed et her eal
dried over

vapor at irg1e The (edutdausiion)pr oduct (35 g)

sodium s

and nelts after

ul fate,

25 m of 4-nitrofluoro-
_Which is stirred for

250 m of di et hyl

anot her

et her

benzene
20 hours

phase is washed with water

filtered and concentrated by
Is purified by chronatography

recrystall'isation fromdiisopropyl

et her / eyet-o] B0ttt ie s omporias—o oo
| i stedcdgglolvrare p}gt% maringr anal oggusyt (5 Phes R0 Ccetia ¢SCIe
above:poundBS1 Tab e?l: Cofpouhds |of the forfula lerr] Com [
R Dh\][cip dat-a ffnri'l'l;pn o 1.3 2.0l Al
CH3 mp. 64465 1.4 2- O - 4-C H -[erq
CH b. ¢ 6D Ofﬁﬁ 1. -d | H CH
b. p. 1156’720 é7c arn?‘;"r”a 1 2-d °3H77ECI N |fp. 150/0ck ghay
1.7 -C H , C6 13-n N1.10 H _ H
H 'CH N b.p.140/{0. 13 nbar B i.11 H H
[err] N b} p.150/0}12 nbar] 1.12 2-C}f 4-d H
N mgd 72-F3 1.13 2-ad | 4-d T H CH.

1.66 2-CH3 4-CH3 H CH, N

1.67 Z-CH3 4-CH3 H CZHS N

1.68 2-CH3 4-CH3 H C3H7-n N_'

1.69 2-CH3 4-C1 H CH3 N

1.70 2-CH3 4=C1 H CZHS N

1.71 Z-Cﬂa 4=C1 H C3H7-n N

1.73 } 2~C1 4-CE3 H CH3 N

1.74 | 2-C1 4=CH, H C,H, N

1.75 | 2-C1 A-CH3 H CBH7-n N

1.77 | 2=C1 | 4=CF, H CH, N

1.78 | 2-C1 4-CF3 H CZHS N

| ~J
schbed

err]
- H

ed



1.15 H 4-F H [err] N50 1.16 H’

[err] -
4-F H [err] N oil, nD 1.544 1.17 H 4-F iz
o (lerr] CH 1.19 H 4-0 H. CH3 W
47 6 - Table 1: (Continuation) Com: [err] : [err]
Y hysical data [C] 1.20 H = 3y-C . H -
1.1 H 4-d g C2H5 CH1.22 H 4-C
H ~ [e 1] N 1.24 3-d 4-d . H [err]
N 1.293, H Iable 2 Bpmpounds °ﬁ4the formulg | N1.30 H 4- Br
H [err] . C|-|131 H 4-Br H [err] T
N1.32 H - 4- Br [err] . CH1.33 H 4- Br
H [err] N 1.35 %10 4-F H [err] 1.36 2-C
4-F H [err]R2 OH},N139 2-C . 4-PBr H
CH N1.40 l?% ..NH [err] N 1.41
2-C 4-Br F-cﬂ(-c- ; '

' o o | =o

T R
Ry
Com- | R R R R ' Y Physical data [°C]
1 2 3
pound _ :
o |21 | 2er | 4-c1 H H N |m.p. 103-112 .

2.2 | 2-c1 | 4-C1 H |H CH

2.3 | 2-C1 | 4-C1l- H CH, N {n.p. 121-122

2.4 | 2-c1 | 4-C1 H CH, . CH {m.p. 109-113

2.5 2-C1 | 4=C1 : C,H, N |m.p. 113-122

2,6 | 2-c1 | 4-C1 H C,Hgn N

2.7 | 2-c1 | 4-C1 H CeHygn N

2.8 | 2-C1 |H H H N |m.p. 100-103

2.9 | H H H |H N |b.p. 150.0.07 mbar

_ 2.0 | H H H cH, | N mp. 110-112

2.11 | H H H ¢, Hyn N [m.p. 117-120

2.12 | 2-c1 | 4-C1 H CiH,n N fm.p. 110-125

2.13 | 2-C1 | 4-C1 H C,Hg CH m.p. 187-194

2.14 | H 4=F H H N m.p. 78-88

2.15 | H 4=F H C,Hg-n CH

2.16 | B | 4-F H CH, N m.p. 146-148

2-17 H 4-61 H H N map- 86-89




.4».\ ’

- 37 - . Table 1: (Continuation) Com [err] [err] [err]
Y Physical data [C] pound 1.42 2-d 4- Br H [err]
N1;43 2-C 4- Br H [err] N1.45 J[err] .4-d
H [err] N 1. 47 2-C [err] H lerr]
1\1151’3 2-@ [err] H - 4perr] CH 50 1.59 = H
“{[err] H [err] N oil, nD 1.583 --38- Table 1:
(Conti negbi®r: C@é&nnu&:.on) [err] | - Yo
Physical" data [err] pound 1 62 [err] [err] H [err] _
N bp—250{04—pbar—Ii—6 4—CH ot CH N 3
3  lcom | 321 67 [abr] R[err] v | Bhysicall ¢atd [°C] N
1.68p02m@|js Loert] - [err] N 1.69 2-CH  4-@
H _CcH3 N1z [ebel - 4.l ___H lerr]
Nl.*fl rr - Cl H [err] N1.73 2-C [err]
2,19 H_ 4-Cl1 H C2H5 N
2.20 { H 4-C1 H -CZH5 CH
2_.21 H 4-Cl H | 061113-11 N
2.22 | 3-C1 | 4-Cl : H N |m.p. 88-91
o/
2.23 | 2-C1 - | 3-C1 H CH, N
2.24 | 2-C1 H 5-C1L | H N |m.p. 153-155
2,25 | 3-C1 | 4-C1 H CH, N
2.26 | 3-c1 | 4-cH, 51| ® N
2.27 | 2-CH, | 4-CH, H H N |m.p. 88-91
2.28 | H 4-Br H H N |m.p. 85-95
2.29 - - -
2 CH3 4 CH3 H C3H7-n N im.p. 81-95
2.30 | 2-C1 | 4~F H H N |m,p. 29-31
2.31 | 2=C1 | 4-F H CH, N | :)
2.32 2-Cl 4=F H CZHS N
2.33 | 2-C1 . | 4~Br H H N
2.34 | 2-C1 | 4~Bx H v | CH, ! N
2,35 | 2-CF, |4~Cl B |'H N
2.36 | 2-CF, f4-C1 " cH, N
2-37 | 2-c1  l4-ocmr, | m H N
2.38 | 2-Cl1 . 4-0CHF2 H CH3 N
2.39 | 2-c1  l3-c1 '] H N |m.p. 122-126
i2.40 2-OCHI-‘2 4-C1 H : H N -
. 3



1.74 -2-d [err] H [err] 1.75 2-C [err] H
[err] N1.77 2-d [err] H [err] N178
2-d j 4-CF H CH- N 3 2 5 52 9-
TabIEZ Conpounds of the formula R [err] Com Clerr] R
hysical data [[err]] pound 2.1 ~ 4b=C 4-a° H H
N(mp 103-112 2.2 2-C 4-d H H CH 2.3
2-C 4-d . ~H ' [err] N mp. 121-122 2.4 2-C
4-0° & H [err] CHmp. 109-113 2.5  2-0 - 4-d
H [ erJable 2: <Cont1wat1=ﬁrf9 113-122 2.6 = 2-0  4-0O H
[err] N 2.7 2-d 4-C H [err] N28
2-C 3l - N p. L00-103 2.9
H Comi IR, H Ry Ry N{B.p. 150 0.%07| Fbusicalidaca {° 3 H
H [ ppeynd N mp. 1100112 2.11 | H H H
[err] ) N—mp 1 II7-129—212 2=l #—cr = Fert]
N mp. [5119- 1202513 , 240 | g4-d H1 § rrka. CH m p.
187-194 P14 |'H 25 | @2 HE:  H 1.5 bogo p. 78{88
2.15  Ha.s2 |2#8F | 4-ca, H | 6-cu ] 1 290 1,540
3 3 ’3 " *
2'.43 2-CB, | 4-cH, | H ci, N
2.44 |2-CH, | 4=CH, H C,Hy N
o 2.45 2-CH, 4~CH, H C,H,-n N
2. .46 2-CH3 Q-Cl . H CR 3 N
2.47 - J2-CH," | 4-C1 H CHs N
. 2 ' |
2.48 |2-CH, | 4-C1 H CyH,ma N
2.49 [2-C1 4~CH3 H H N
2.50 |m 4N, H H N
2,51 |H 4-CN H H N
2.52 |2-ocH, |4-c1 B |H . N
2.53 |3-0CH, |4-0CH, 5-0;}13 H N
' [2.54 [2-c,H. [4-C,H; | m H N Im,p. 80-90
' - - - 60
2.55 |2 (:,1-13 4 CH3 | 6 CH3 H | N o, 1.540
2.56 |2-F 4-F E |H N {m.p. 132-134
2.57 [2-c1  |3-c1 4=C1 |H N |m.p. 120-126
2,58 |H 4-OCH3 H H N |m.p. 99-101
[2.59 |H 4=0CH, H CH, N |m.p. 118-120
2.60 |8 3-ocH, | H : N |m.p. 80-82
2,61 |H 2-ocH, H H N |m.p. 114-116
i




" 2.16 H 4-F _ H [err] N mp. 146-148 2.17
: 4-C H H N mp. 86-89 51

- B® 'Tabl e 2: (Continuation) Com [err] : R3 R
Y; Physical data [err] pound 2. 1842 + 4-d ~H CH3
N2 1,9 H 4-d O H. C2H5 N 220 H 4-d
H CH CH2.21 -H 4-C H [err] N
2.22 3-d  4-d H H N mp. 88-91 2.23 2=C
3-d H gierr%_ - N 2.24 2-C H 5-C1
N mp. BepleiZs (Soptinuvagien) 4. = H [err] N 2.26
3-C1 [err] 5-d H N 2. 27 [err] [err] H
H : — NPT 8891228 T AT B |—| H ' :
N m gComB5- 98,2 .29 [Ry[err] | Beerr]|R H Y [erphi;s1ca1 dateN[°U]p 81-95
2. 30 pound 4-F H H N mp. 29-31 2.31 { -2-0
4-F it ) N2 32 2 L = CH
N 2. 33 2- é] 4-1B H H N 2.34 2-C - Br
H - [2ce2 [2-c1 -cmkz 3sn 2-Qrm, 4-0 | N |H I N
2.36 | [err]] 4-a o [err]. N2-37 2-d err]
H 2ki63 2-Cl lL-C‘N3 H CZHS N :

2,64 2-C1 4-CH3 H C 3H7-n N

2,65 2=C1 4-CF3 H H N

2.66 |2-Cl1 4 CF3 H CH3 N .

2.67 |2-C1 | 4~CF, H C,H, N




2.38 2-d [err] © H N[err] 2.39 2-d 3-d
H | H N mp. 122-126 2.40 [err] 4-C "H 5 4H
N -41- Table 2: (Continuation) ggom R2 R3 R '
Y Physical data [C] pound 2.41 [err] [err] H H
mg. 80-90 60 2.42 [err] - [err] 6- CH H N n
1.540 2.43 2- CH3 4- CH3 H CH3™ N2 247 [erm]
[err] . " H [err] N 2. 45 [err] [err] h
[err] & N 2.46 2-CH3 4-C H [err] N{2. 47
[err] 4-C H [lerr] N 2.48 [err] 4-C
err N2 49 2-Ct © lerr] H N 250 H
[err] S v
4- NO2 H H — N 2.51 H 4- CN H « H
N2.52 2-OCH 404 g H H N3253 [eri]
[err] H N 2158 [err] H H 3 N mp.
80-90 60 2.55 [err] [efrL [err] H & N [erf 154
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2.56 2-F 4-F H H : N mp. 132-134 2.57 2-C

3-05;5 4-C H N mp. 120-126 2.58 H [err]
H H N mp. 99-10172.59 H [err] H
N mp. 118-120 2.60 H [err] H H N mp.
80-82 2.61 [err] H H N mp. 114-116
-4f- Table 2:} (Continuation) Com R [err] [err]
Y - Physical pataj[C] pound 2.62 2-C 4- CH H [err] ™
N[err] 2.63| 2-Q [err] H - N 3 Yerr]
2.64 2-C - [enr] - H [err] N 3 2.65 2-¢ 4- CF-
H H . | - N3266 2-d 4- CF H [prr]
N3 267 2-[cF [err] «HE [err] N - 4B-
QJ ~~~~~~~~~~~ Gamd . L 3 « « )
3 o ®» v
o] o o Q -4
g =] o 4 -t - (=) o~
=) [} 1 1 ~ O
— 1 [ ~ wny s} ny
« Ua) (2] o — . .
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-44

[err]

[err]

- 46-

55
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0 [err]

-S Jerr]
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59 ' 48 Tabl e 5: Este'rs of the

fopnul a F _* diastereoisoner A ** diastereoisoner B [err]
84 i xture of diastereoisomers Com _ '

Physical data [err] pound [err] 5.46 -2 4-C H - CH3 :
Qp 105-106[err] .5.2 [err] H [err] .5.3 [err] [err] .
il 50 37 oll.531 .574 Z, 4-CI 2 =t - C3H71)
.5.5 [err] H -[err] (n) 5.6 * [err] H [ err]

5.7 [err] . H [err] 5.8 2,4-d - H -CF 2

359 2,4-1A 2 H -cycl opr opyl oil,[err} 1.598 5.10.
2,4-C H ' -cyclohexyl m p. 140-142[err] |2 5.11
[err] -é;l - CH=CH CH3 oil, [err]1l.601 5.12 [err]
H ferr] {513 [err] H -furyl (2) n p.ca. 30
¥*** 5,14 2,44.Q12 H -tetrahydrofuryl (2) 5*15 ¥ 2, 4-C
H -CH o mp. 104-109[err] 2 2 6 5 5.16
[err] o [err] m p. | 31- 133Ierr:.;[ 5717 [err]
H [err] | = mp.116-117 * N 3
. 31 . . -t -
.; L] L] L]
2 L
= . g€ € &
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N N N N N
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5.18 2,4-d2 H - CBH3C12( 2, 4) mp. 85-87 5.19 -

2,4-C 2 H [err] 5.20 [-err] H  [err] |
m p. 155-156 5.21 - [err] H [err] 5.22 [err] =n
[err] .~ mp.137-139 * 5.23 [err] [err} J490.
- Table 5: (Continuation) ound [err] R 7 .
Physifcal data [err] 50 5.24 [err]- 47 - H [err] _ - oil,
[err]>1.587 * 5.25 [err] H -CH2C6HACL(4) 5. 26 [err]
H $err] 5.27 2,4-C H [err] 2 5.28 2,4-0. - |
-CH -CH 2 3 3 5.29 [err] [err] [err] 5.30
[err] - - [err] [err] 5.1 4= 2 CH—C€6—1H5-5-32
[err] [err] _-fury’l(% oil n50 1.731 5.33 2, 44d
-CH -tetrahydrofuryl (2) 2 _ 3 5. .34 [err] [err] {5.35
[err] [err] [levr] p. 36
]
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2 .25 255,37 J[err] ~ [err] 5.38 2,4-0°
[err -CH CH OCH 2 2 2 3 5.39 [err]
[ erd3( m p. 88-90 5.40 2-C, 4-F -H [err] 5.41
2-g,‘4--|: -H -C 5.42 - 2-Chg 4-F -H - CH20CH3 5. 43 |
2-0O, 4-F -H [err] 5.44 2-0, 4-F -CH -CH 3 3 5.45
4d, 4-F -CH3 -CH d b5.46 2-C, 4-F [err] [err] 5.47
2-0, 4-Bpie 5: Ez el Bid leopmd®  2-4, 4-Br -H [err] 5.49
[err], 4-8222 '§Egmo[err]°5.‘150 2-CF  4-d "H -CHs5.51 ¥
[err] 4-A -CH [err] 5.52 [err] 4-C [err] -cyclopentyl 5.53
2-a, [err] : - ~ -CH - 61 -50- Tabl e 5: (Continuation) Com
Physi cal data [C] gﬁu [err]F5.54 2-C, Y diagtereojpomer A [err]
/' N\ _ l-<v=. | ** diastereoisomer B
' f.f./ gC(O)R7 | --l “%%% mixture of diastereoisomers
R2 2 R .
3

Com~ : : Physical data [°C]

pound | R1* B> By R | R, _

5|24, R | -cu, m.p. 105-106° o

.5.2 2,4-(_312 H -C2H5

5.3 | 2,4-C1, B | -CjH, (n) 0il, ,,30 1.531

3.4 Z,Io-.Cl2 : R -¢3H7(1) '

.55 2,4-012 H -Caﬂg(n)

5.6 2,4=C1 2 H -rCHZOCH3

5.7 2,4—C12i H -CHZCI

5.8 2,4-C12"" H --CF3

_ 50

5.9 2,4-012 ‘H -cyclopropyl 0il, oy 1.598 #*%

5.10 2,4-012 H -cyclohexyl m.p. 140-142° *

5.11 | 2,4-c1, B | -cueca-ca, 0i1,n2° 1.601 *

5.12 | 2,4-Cl, H -C=CH | -

5.13 2,4"C1.2 H -furyl(2) _ m.P.Ca. 30° *%* e

5.14 | 2, 4--C12 H ~-tetrahydrofuryl(2) _

5.15 | 2, l;-Cl2 H -Cel-l5 m.p.104-109°

5.16 | 2,4-C1, H ~C,H,CL(4) 1 m.p.131-133°

5.17 |2,4-C1, H =C.H,C1(2) m.p.116-117° *

5.18 |2,4-C1, H -CH,C1,(2,4) . m.p.85-87°

5.19 | 2,4-C1, H =C,H,C1,(2,6)

5.20 2,4-C1, H ~CgH, CH, (4) m.p.155-156°

5.21 | 2,4-C1, _ H | -C.H,CF,(2)

5.22 2,4-012 H —C6H40CH3(4) m.p.137-139° *

5.23 | 2,4-Cl, | H 'CsH4°CHF2(“_




5.55 2-0, [err] H  CH2 65556 2-C, [err]
[err] 5.57 [err] 4-C : H [err] 5.58 [err] 4-C H .
[err] .59 2,3-Ad 2 H CH3 5. 60 [err] H BU
[err} 5.61 2,4,6-(CH) OH 33 3 5.62 '
2,4,%6-(CH ) H [err] 9 - mp. 161-164 3 3 5.63
- [eRr] H [err] [err] 5.64 [err] H
. cycl opropyl mP. 115-117 ** 5.65 [err] H [err]
oil, [grr] TablBos: *(Coofifuatimmr ] - H 2-furyl
m p. 156-158[err]* 5.67 [err] H 2-furyl mp. -
101-103 {™—°© Terrj ' H Terr] mp. 2143 —* 5.69
[err] CEW' TPRI’ LY k3 [ drR] R, m p. 80-82 Physical;data 3 %lq
H pruE 4) mp. [30-132 * 2 6 4 5]71
2,4-C 1 4\: Jl:FfL‘” P96 92504'4' 2 -
6 4 .72 |5{%r1[2,4-Cl, HE | -eyABhexyl oilgi lnB [E/58F %.63] **
5.73 [PE&ry - H [ét%zﬁ mp. 118-119[err] 5.74 | [err]
H e T RSt Mol M (O IS St H
[err] 5.26 |2,4-0hp. 88-98[er j-CHZ"C*GHgCB(Z% [enr] [err]
Lerr] {5,270y, al&fT] 1888y | _ow ¢ u no_(4) |
. ' ’ 2 264 2
5.28 |2,4-Cl, ~CH, | -CH,
5.29 2,4—_(!12 -C!-I3 -CZH5 _
_ \.N‘ 5.30 2,4--'C12 -CH3 -CHZOCH3
5.31 2,4-(:12 -(:H3 -C6I-I5
5.32 |2,4-C1, ~CH, | -furyl(2) o1, “1530 1.731
5.33 |2, 4-C1, -CH3 -tetrahydrofuryl(2)
| 5.34 |2,4-C1, ~CH; |-C.H, CL(4)
;.35 2,4—612 -C2H5 -CH3
5.36 2,4-012 —CZHS -CZH5
5.37 2,4—C12 --CZH5 -CGH13(n)
5.38 2,4-—012 -CZH5 -CHZCHZO.CH3 _
?-39 2’4"(:12 -CZHS -C6H5 m.p. 88—90°
5.60 |2-C1, 4-F -6 .|-cH,
5.41 |2-Cl, 4=F -2 |-C,H,
W/ |5.42 [2-c1, 4-F -H  {-CH,OCH,
5.43 |2-Cl, 4-F - |-CgH,
5.44 |2-Cl, 4~F -CH, (-CH,
5.45 |2-Cl, 4F -CH, |-CH,C1
5:46 2-Cl, 4-F —CH3 -C6l-l'S
5.47 |2-Cl, 4-Br - |-cH, h
5.48 {2-Cl, 4-Br -H -CsHu(n)
5.49 2-CF3,- 4-Cl ~-H . -CHZOCH.3
5.50 | 2-CF4, 4=Cl -H  |-C/H,
5.51 |2-CFj, 4~Cl - | =CH, |~CH, o
5.52 2-CF3, 4-Cl1 -CH3 -cyclopentyl
5.53 |2-Cl, 4-OCHF, | -H |~CH, '




[e.rr]

577 .2,4-C CH ~oil, [err] 1.908 2 .78
[err] - [err] [err] oil, [err] 1.899 ** 79 2,4-C2
[er®i  [err] mp. 120-122 ** .80 2,4-0 2 H |
[efr] " mp. 124-126 5.81 . [err] g4 - H [err] oi'l, [err]
14835 5. 82 2,4-C [err] [err] oil, [err] 1.794 2
3 -51- Table 5: (Continuation) Com [err] Physi cal
data [err] pound 5.83 [err] - - [err] mp. 146-142
** 5 84 Tdbder3: (Continuatiem) ] mp. 88-90[err] 5.85 [errg~
[err] [err] mp. 120-122 * 5.86 [err] ferr] :
m p. 10216458 F—Fer+} Fet—t-er+ ———o—nbD—1, 877
5.88  fcom((rp)2, o H dgr5'5.89  [err]|Physicatidaca [{arr] p. 90
2,4- (CHpodnd | 1’ Por Ry [er_-rﬁ 5. [err] H CH 5.92 [efr]
H err] 15.93. 2,4-(CH3)2 [err] '[erL] 5.94- J[err] clerr]
[err] 5}95 |[err] _ [érr] 2-turyl 5.96 [err] CH3 err] -
5.54 | 2-C1, 4-0CHF2 H CHZOCH3
5.55 | 2-C1, 4‘OCHF2 H C6HS
5.56 | 2-c1, 4—0;3?2 CHy | C,Hg
5.57 Z-CH3, 4-C1 . H C6HS
5.58 Z-CH3, 4-Cl1 H CH3
5.59 | 2,3- "
9 3 Cl2 H CH3 W,
5.60 | 2, 3--C12 _ H CHZOCH3
5.61 2,4,6-(CH3)3 H CH3
5.62 2,4,6-—(01'13)3 H CeHe m.p. 161-164°
5.63 2,4--C12 H C6H3012(3,4)
5.64 2,l+-C12 H cyclopropyl m.p. 115-117° #*
5.65 | 2,4-C1, B | CoH,c1(2) oil, ngo 1.597 ##¥
5.66 | 2,4-CL, ‘H | 2-furyl m.p. 156-158° %
5.67 2,4-012 H 2-furyl m.p. 101-103° =*=*
5.68 2,4-012 H CGH4OCH3(4) m.p. 141~143° #**
5.69 2,4y-C12 H CH=CH-CH3- m.p. 80-82° **
5.70 | 2,4-C1, H | C.HF(4) m.p. 130-132° * -
5.71 | 2,4-Cl, H CEHF) m.p. 90-92° #% o
5.72 | 2,41, H | cyclohexyl oil, 20 1.630 *
5.73 2,4-(':12 H C6H4CF3(4) ' m.p. 118-119° *
5.74 | 2,4-C1, H | C.H,CF,(4) m.p. 85-87° #x
5.75 | 2,4-CL, B | CH,CH, m.p. 88-90° **
5.76 | 2,4-C1, ci | ¢ B,C1,(2,4) oil, n° 1.888
5.77 | 2,41, CHy | C.H,F(4) 0il, ngQ 1.908
5.78 | 2,4-CL, CHy | C.H, O0CH(4) oil, ngo 1.899 %
5.79 2,4-C12 CH3 CGH4OCH3(4) Mm.P. 120-122° #**
5.80 | 2,4-Cl, H CH(C,H )CH,CH, {m.p. 124-126°
.81 | 2,4-C1, - cn |oil, n3°
5.81 » 2 H CH(CZHS)CHZCH3 oil, ny 1.835 *k
. ’ -c]- ) b 3 5 i
5.82 2 CH, | CgH,F(4) i oil, nD0_1.794




5.97  2,4-(CH3)?2 [err] CH3 5.98 2,
[

4-(CH3)2 -~ CH5 [err] 5. 99
[err] [err]q [err] .100 [err] Terr] 5.101 [err] [err]: =
-52 T Ie 6: Ethersof the formula 8 Com [err] [err] =z
‘{ . [err] pound 6.1 [err]. 57 - -H [err] 98-100[err] 9
[err] -H H 6.3 2,4-C 2 -H [err]
-144 6.4 2,4-C 2 : -H 4-C o b. p.
60{ err]/0.05 nbar 6.5 [err] -H [err] m p.
-168 1&lterr] 6.6 [err] [err]  [err] 6.7 2,4-C 2
-H 2-NO 2, 4-COOCH3 6.8 2,4-C 2 -H [err] [err
6.9 24C|2 2- N2, 4-OCH3 mp. 98-100[err] 6.10
2,4-0 2 6. 11 [err] -H [err] [err] 6.12
lerr] Table 5: (HonTlergf:{JGn) lerr] H 2.4-(NO 2)2 6. 14
2,4-C 2 _H chxrrJ_ﬂ 6.1 2 4-CJ? [p_[r]
Com— , Physical data [°C]
ound R, Ry, Ry R R, _
: 5_.83 2 4-012 H 6 461(4) m.P. 140~142° %%
5.84 | 2,4C1, CH, H,F(4) . m.p. 88-90°
5.85 2,4--c12 CH, C6H301 (2,4) - m.p. 120-122° *
v 5.86 | 2,4-C1, CH, |C,H,C1,(2,4) m. p. 123-1o4° ok
5.87 Z,l;-cl2 CZHS 6H3cl (2,4) oil, 0, 1.877
5.88 2,4-(CH3)2 H 6 5
5.89 2,4—(CH3)2 H HAF(4)
5.90 2,4-(CH3)2 H c6H4C1(4)
5.91 | 2,4-(CH,), H CH,
5.92 2,4-(CH3)2 H CH=CHCH,
5.93 2,4--(CH3)2 CH, C6 5
5.94 | 2,4-(CHy), ¢H3 CoH,CF, (4)
5.95 | 2, 4-(CH3) 2 CH3 2-furyl
5.96 2,4-'(0113)2 . CH3 CH=CHCH3
- 5.97 2,4-(CH3)2 C-ZHS CH3
o 5.98 | 2,4-(CH,), C,Hs Cs“s
5.99 | 2,4-(CH,), C,B, H,F(4)
15.].00 2,4-(0!13)2 C3H7-n CGK.S
5.101 2,4-(CH:5)2 C3H7 2-fury1




6.16 [err]

61 32,4-A 2

e{rr] _
[gr 6. 22

.23 4-C1

[err] 6.3GQp1el@r E]:hersof the formula -H [err] 6.26
0. 27 -H =~ Jerr] 6.28

-H [e

[err]

[err]

4-C
[err]

err

[err]

[err]

[err] 6.17 2,4-C2 - CH3
[err] 6.19 [err] '
resin, nD 1.599 6.20 2,4-d2
- 52 - [err] 6.21 [err]-
-H 4- NO -53- Tabl e 6:

Physi cal

- CH [err] 6.24 [err]

-CH

(Conti nuati on)
data [C] pound

[err] [err]
[err] 4-CI

‘mp. 191-144*

-H [err] [err] [err] 4 CI [err] 6.30 [err]
[err] 6.31 [err] é =8 r ] 6 32 2-d, 4-Br.
[err] 6.33 Lerr] 6. 34 [err]
mp. 102-105 * 6/§ [ﬁrr] [err]
R -++--+—x
9 \., 8

Com— : R Physical data [-°C]

poun& le R,, R, R Rgs Ry, RIO _

6.1 | 2,4-C1, -H  |4-NO, m.p. 98-100°

6.2 | 2,4-Cl, -1 |u

6.3 | 2,4-C1, -H 4-NHZ m.p. 142-144°

6.4 | 2,4-C1, =B |4~Cl b.p. 160°/0,05 mbar

6.5 | 2,4-C1, - 4~NHCOCH, m.p. 168-171°

6.6 |2,4-Cl, -H | 3-CO0CH,, 4-NO,

6.7 | 2,4-C1, -H 2-NO,,, 4-COOCH,

_6.8 2,4=C1, -H 2-NO,, 4~CF,

6.9 2,4-C1, -H 2-NO,, 4-OCH, m.p. 98-100°

6.10 2,4-C1, -H  [2,6-(0,),, 4-CN

6.11 2,4-c12 -H 2,6-(N02)2.

4~COOCH,

6.12 2,4-C1, -H 2,6-(N02)2, 4=CF,

6.13 | 2 4-c1z -H 2,4--(N02)2

6.14 |2 »4=Cl; -H 2,4-(N02)2, 6-CF, |

6.15 | 2,4-C1, ~ci3 |4-No, |

6.16 2,4-C1, -Cu, 2,4—(N02)2_

6.17 2,4=C1, -CH, |2-NO,, 4-CF3. _

6.18 2,4=C1, —-CH, z,e-(Noz)z, 4=CN

- - - ' 50

6.19 | 2,4 c1, C,H, 4_No2 resin, By 1.599

6.20 2,4-012 C,H, 2,4-(N02)é& 6-CF,

6.21 - ) -

6.22 {4-C1 -H 4-%0,




6.36 [err] H [err] - mp. 7577 ** 6.37

[err] “H [err] 6.38 [err] - H. [err] [err] 6.39 [errB(;'
H [¢rr] ** 6. 40 “lerr] [err] [err]
[err] [err] [err] 6.4253 qferr] . lerr] -54-

For | ati on Exanpl es Fornul ati on Exanples for liquid active ingredients of
€ formula I (throughout, percentages are by weight) Fl. Enulsifiable

concenjtrat es ' a) b) c) a corrpound of tables
25% 40% 50% cal ci um dodecyl benzenesul fonate - S% 8%
6 % castor TQH %Q| y@é@é%g@& ighycol ether (36 noles of et hyl ene oxi de)
5% - enol polyethylene glycol ether (30 noles of
et hyl ene oxi de) - 12 % 4 % cycl ohexanone
- 15 %o, 20 %xyl ene m xt pre 65%f 25%
20% Emul $i%Rs an% qui r @ co mt@t Rg@ can b’ghﬁﬁbﬁﬁ}cgﬁti‘roﬂ suct
concentr tpé’éndtyldll tidn wiih watlef. . | uti onis
a) b) C) d) a conpbund tabl es 80]% 10
% 5 % |85ple-cgl ene gl ychrCHPrETO0ONH, , ct4Ney, 20 % - -
6.24 | 4-Cl -CH, |2-NOp, 4=CF;
6.25 Z-CH3, 4-Cl -H 4-1\102
!
6.26 | 2-CH;, 4~Cl -H  |4-NO,
6.27 :z-crs, 4-C1 ~H  |4-NO,
\t 6.28 | 2-CF,, 4~CL | -H  [2,6-(N0,),,
i | ' - |4-coocu,
6.29 I2-Cl‘°‘3, 4-Cl1 -H | 2-_N02, 4-CF3
| 6+30 .lZ-CF3, 4-C1 -CH3 2-N02, 4-CF3
6.31 | 2-C1, 4-Br - {4-NO,
| :
6.32 | 2-C1, 4-Br ~CH, |4-N0,
6.33 | 2-c1, 4-OCHF, | -H |4-NO,
6.34 | 2,4=CL, H a-Noz' m.p. 102-105° * '
6.35 2,4-012 H l;--NHCOCH3 m.p. 191-194'** o
6.36 2,4-012. H 4-NH2 m.p. 75=77° %%
o . 16.38 2,4-(CI413)2 H 4-NH *
V. 2 -
6.39 | 2,4~(cH,), B |4-NHCOCH, *%k
6.40 | 2,4-(CH,), cH, [4-NO,
6.41 | 2,4-(cH,), C,H [4-NO,
6.42 2,4-(0113)2 C3H7-n 4-N02




polLyet hyl ene glycol nol. w. 400 - 70 % - -
Nb et hyl - 2- pyrrol i done _ - 20 % - -
epoxi fli sed coconut oi - - - I 5 %
pe(rol eumdistillate (boiling range 160-190[err])

- - 94% - These sol utd ggs-are suitable for application in the
f(_or m of mcro- drops. F3. Ganul ates

a) b) a conpound of tables 596>
10% kaol i n 94% - -
hi ghly di spersed silicic acid o 1 % o=

'attapulgit9F°rm“13ti°n Examples | - 90%  -55-
The active ingredient is dissolved in nmethylene chloride, the solution is

sprayed onto the carrier, .and_the.so]vent is subsequent- |y evaporated off
oo agf;n Examples for q1quid active 1qg:edfgnts of tX; ﬁgrgula‘l " b) a

i n vacuo. F&——Ds A

- conmpound of (thalbhgisout, percentages are by weight) 2% hi ghly di spersed silicic
aci d 1% 5 %tal cum ' _
97% - kaolin :

90% Ready- fBY.- Bwel sifiabl @conoértxianesl by intinmatel yaki xi by the)carriers with

the active |j ' lati on exanpl es for solLkdy agtiye .ngredi ents of
t he fornmul aé F%?%%%%ﬁogﬁﬁgercent ages are by wei gk%%’( ngb t5t0£| e powders
a) b) calpium dodecylbenzenesul fonate - sy 8) 6] : .

castor oil poljethyléne glycol ether : _
(36 moles of ethylene oxide) : 51 - - S

tributylphenol polyethylene glycol ether
(30 moles of ethylene oxide) - 1270 &[]

cyclohexanone o .= 157 207
xylene mixture ' 657 25)] 20/

Emulsions of any required concentration can be produced from such

concentrates by dilution with water.

F2. Solutions a) = b) c) d)
a compound of tables gof 1] 51 95)]
ethylene glycol monomethyl ether 20 Z - - -
polyethylene glycol mol. wt. 400 - 707 - -

" N-methyl=-2-pyrrolidone - 207 - -
epoxidised coconut oil - - 17 st

petroleum distillate (boiling range . :
- 160-190°) - - 9wl -

These solutions are suitable for applicatidn in the form of micro-

drops.

F3. Granulates . a) - b)
~ a compound of tables -4 10 }
‘kaolin o 94 Z | -

highly'disbersed silicic acid ' 1 Z -

attapulgite ' - 90 1



a compound of tables. 25% 50%  75% sodi um
- l'ignosul fonat e 5% 5 % - sodiumlauryl sulfate

3% - { - 5% sodi um di i sobut yl napht hal enesul f onat e - 6% 00
10 oclt yl ' phenol pol yethyl ene glycol ether (7-8 noles of ethyl ene oxide)

- 2 % - highly dispersed silicic acid 5 % 10 % 10

% kfaol i n ' =35 - 62% 27% - The active

i ngredi.ent i s t hor oughl y m xed with the adj uvants and the mxtures is

t hor oughl y uen%ctlve i éﬁ%'n? is d1ssoq dl ngth teglgbch QOANdeI,’:E whi ch Can

be dil ut ed WI wa {08 g| Ve suspensi ons 0 est red®ttncentt at i on.

Emul si fi abl e swlm¢den rist epaaxadnmmdhofcatrabées and the solvent is subsequent-
10% octyl pheng} ? Y&l 8N XC\Qqu‘St her (4-5 nol es of ethyl ene oxide)
ecy

3% cal ci um do enzenesul f onat 3% -56-
castor oil polyglycol ether (36 noles of ethylene oxi de).
4% cycl ohexangfle pusts a) 39% xyl ene
m xture - 50% Emul si ops, of any
required conc®ritoPReydh of atabd&sobt ai ned fromthis conckhtrate by Al | ution
with water. FYighDySdfspersed silicic acid 4 a)s [ b) a
0, 0,
conmpound of tgﬂc%a 5% 97 { 8% _
kaolin - 90 Z'
5;“4' Ready-for~use dusts are obtained by intimately mixiné the carriers

with the active ingredient.

Formulation examples for solid active ingr-edients of the formula I

(throughout, percentages are by weight)

F5. Wettable powders ’ a) ~ b) c)

a compound of tables 25 ] 50 1 15}
sodium lignosulfonate . : sY sSZ
sodium lauryl sulfate 31 - 5 b4
sodium diisobutylnaphthalenesul fonate .- 67 10/]
octylphenol polyethylene glycol ether o
(7-8 moles of ethylene oxide) .- 2

U highly dispersed silicic acid - 57 107 107
kaolin _ 627 277

The active ingredient is thoroughly mixed with the adjuvants and the
mixtures is thoroughly ground in a suitable mill, affording wettable
powders which can be diluted with water to give suspensions of the

desired concentration.

F6. Emulsifiable concentrate

a compound of tables ' ' 107

octylpheno'l polyetgﬂene glycol ether .
(4-5 moles of ethylene oxide) S 37

calcium dodecylbenzenesul fonate 3 z



tal cum 95% kaol i n
92% Ready-for-use dusts are obtained by m xing the active
»lngredlggk with the carriers, and grinding the mxture in a suitable mll.
Fg Ext ruder granul ate a conpound_of t abl es
10% sodi um i gnosul fonate - s¢ - 2%

{carboxynethylcellulose 1 % kaol i n.
"87% The active ingredient is m xed and ground wi th the adjuvants, and-the
m xture is )S ent,l stened with water. The mixture i s extruded'&nd
then dri e@fygo ES’]F b1 &go@zalel téﬂl' Coat ed granul ate a corIpPund of tables
3% pol yet hyl ene glyco T mf 3% kaol in
94 9% The kyekihexgprenmd active |ngred| ent is uniformy aripl,ied in a mxer,
to the ka d with polyeth ene glycol. Non-dushyycoated '
granulateg;gggng%?gﬁﬁid in this manner. 57 FI O Susp?? fon concentrate a
conpound of tables : 40 % et hyl ene gl ycol

10% nony| zlaemlona%s'%pyéamrg& Yoak edelrac I04 RanObe %Tbmﬂ:f‘é%e £Pd AR1s

6 sodi um | i gnosul f onat
g entrate by S11utxon with water.

F7. Dusts | a) b)

a compound of tables 5 b4 8 1 .
talcum . 95 7 - .]”3
kaolin _ - 92 | ~

Ready-for-use dusts are obtained by mixing the active ingredient

with the carriers, and grinding the mixture in a suitable mill.

F8. Extruder granulate

a compound of tables : 107
sodium lignosul fonate 2]
carboxymethylcellulose 17
kaolin. ' 87 %

The active ingredient is mixed and ground with the adjuvants, and
the mixture is subsequently moistened with water. The mixture is (2

extruded and then dried in a stream of air.

F9. Coated g;anulate

a compound of tables . ' 3 Z
polyethylene glycol mol. wt. 200 iy
kaolin . 94 Z

The finely ground active ingredient is uniformly applied, in a
¥
mixer, to the kaolin moistened with polyethﬁene glycol Non-dusty

coated granulates are obtained in this manner.



car boxynet hyl cel | ul ose : 1% 37 % aqueous
f or mal dehyde sol ution 0.2 %silicone oil in the formbfa a
' 75 aqueous emul si on 0.8 % wat er
% The fi nel y ground active ingredient is intimately mxed with the
adj vants, giving a suspension capcentrate from which suspensions of. any
ired concentration can be obtdi'ned by dilution with water. Biol ogical

Exegnpl es: Irplbhesj elngm,pgoge@{mgge Bl conpounds A and B of the prior art
were akso g arl SON_pur poses: - 58- OZ - _
70 Exanpl e Bﬁ‘%‘t‘i“&n ®h&% Piricularia oryzae on r"i° a) Resi dual

protective %thyﬂ)éheoxfguﬁiola cul tivati on period of two weeks, rice plants were
sprayed with a tE&"?rep from a wettabl e powder fornmation of
the test coﬁfg‘ﬂi %h & cﬁ urs the treated plants were infected
wi th a coni ?ﬂ peﬁ nyg‘)fm? I?é‘? ngus. Eval uation 016 *fungus attack was
made after |sodubntlinzno§u)lrfoﬁatjays at 95-100%rel ativeloufi dity and about -
24[ err ray mxture pre ared firgma wettabl e powder
[err]. c%;é%ﬁme‘&hg%éﬁm&ép y Prep )g P

formul ati on t conmpound (0.006% based on the (}lurre of the soil)

was pour ed cﬁﬁ aqueous formaldehyde solution 0.2
silicone oil in the form of a 75 /
aqueous emulsion 0.8 2
water ] ' 32 %
&_g The finely ground active ingredient is intimately mixed with the

adjuvants, giving a suspension concentrate from which suspensions of.

any desired concentration can be obtained by dilution with water.

Biological Examples:

In the following Example Bl compounds A and B of the prior art were also

tested for comparison purposes:



week-old rice plants.

hours t
f ungus.

\

was reduced to 0-5%on rice plants treated with compounds from Tables T to
6, e.g. with one of the conpounds 1.3.-1.5, 1.10-1.12, 1.59, 1. 2,
2.1, 2.3..2.5_2.9-2 14 2 17 2. 22 224 228 2.29, 2.30, 2.41, 2.56,
3.7, 3.[L3-3. 13, 3.26-3.28, 3.30, 3.46, 3.48, 5.1, 5.15-5.18, 5.20, 5.22,
5.32, 5]64-5.49, 5.70-5.78, 5.80-5.87, 6.1, 6.4, |6.5 and 6.34. . 1In
particufar conpounds 1.3, 1.4, 1.5, 2.1, 2.3, 2.4 and 2.5 inhibited fungus
attack ponplefiely (0% attack). In contradistinctijon thereto, -conpounds A
and B of the prior art did not inhibit Piricularija attack at all at the |ow
test copcentrations. zAs-oV\/lth t he unfre ed control s, attack was 100% on
pl ants [reated With & mgounds A and anpl e B2 Action agai nst ‘Puccini a
gramni § on wjeat a) si dqual -protectlve action' pheat plants were sprayed
6 days pffer dowi wijf hsa spray m xt@re prepared froma wettable powder-
fornul aji @n of t heg t_e' Conpound 9% . -60-| After 24 hours the
tr eat ed| plRant s were T ected with a u edos'nore suspensi on of the fungus.
The i nf pcied (I antg\2 e imeubat et fos 48 Nours af 95-100%rel ative
humi di t e gbout 2@ erg ] @mnd t heny€t dod 'En a greenhouse at about 22[err].
Eval uat { og gf |rust phst ¢l e gjevel oprrdnt !Na K,
n-
§ ,:?’, i E : 5 '
=8 s <& 5 <
Fa
e
Z g
35
S 2
= 8
o 0
v
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2 eemn®
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| uation of fungus attack
95- 100% relative humdity and about
untreated and i nfected control

plants in both tes

The pots were then filled with water until
| ower nost stem parts of the rice plants were standing in water.

B

t he
After 96

reated plants were infected with a conidia suspension of the
S made after incubation for 5 days at
4C. Fungus attack was 100% on

ts a and b. Fungus attack




made 12 days after infection. b) Systemic action A spray m xture prepared
froma wettable powder fornul ation of the test conpound (0.006% based on
t he vol une of the soil) was poured ontg wheat plants 5 days after somnng«u
After 48 hours the treated plants were 1 1t ect ed wi'th a uredospore
sugpensi on of the fungus. The plants were then incubated for 48 hours at
95- 100% r efrdnipie ¥tmiadiion agdiwiopir2QLefid oaiglad Banride0od in a greenhouse
at about ZZ{E?TI—_ENaluatlon of r.ust pustul € devel opment was made 12 days
af t er gGnf e#d iBSSEdvalRIRtRELiVe 3R5YAR Tabl es were very effective agai nst
Pucci ni a f ypr. aPUOGH GRS o baEtodas 0% a6, UptéLat g ARdré Ndpeal&d w&kﬁlru S.
Conmpounds 1. 3-1.5, 1.10, 1.12, 2.1-2.5, 2.8-2.14, 2.16, 2.17, 2.24,

2. 28- 2. 30, SBrayomiscure prepexed ofupm avesgable pgwder formation of thejmest3 15,

3. 16, compous®: (o3o§ )3ﬁ%er 384 ousd the Srrdacd blanfs Ware Sirddcrdd %cﬁ

5. 80- 5. 86, 6 .9 and others inhibited Puccinia attack al nost conp etely
(0-5% at t aé?@)ldlExWIeesBB'i oficthepfungrt.nEvalmapiopied fungusnittash Wag mage g)
Resi dual pLALECELYG2¢b4 %r5§r4£r¥ Bt %Lioé’%)‘%ﬁé&a&ﬁ”hai‘id@@bgﬁh UGS & SRE@yed
with a spray m xture prepared om a Wwettab formulation of the
test conpound (0.02%. The treated plants were dusted with the conidia of

t he fungusbflfstyg;:e 4 f& The infected barley plants were then stood in a
gr eenhouse a t—ab&é?—gggerf]. Eval uati on of fungus attack was made after 10
days. b) - Skstpmaycmiaturerprkpspedifronxd westgileppoetkr! formud apiart alfl shepdesier
for mul ati opglo.LRed. 85kz S UM Sh tRe WiUhe 420 Efle Wi Pk ObSFRObntd EugO! )

was poured 0

‘v

week-old rice plants. The pots were then filled with water until the

lowermost stem pérts-of the rice plants were standing in water. After
96 hours the treated plants were infected with a conidia suspension of
the fungus. Evaluation of fungus attack was made after incubation for

5 days. at 95-1007 relative humidity and about 24°C.

Fungus attack was 1007 on untreatea and infected control plants in both
tests a and b. Fungus attack was reduced to 0-5%7 on rice plants treated

with compounds from Tables 1 to 6, e.g. with one of the compounds 1. 3.-! S,

1.10-1.12, 1.59, 1.52, 2.1, 2.3, 2.5, 2.9-2,14, 2.17, 2.22, 2.24,

2.28, 2.29, 2.30, 2.41, 2.56, 3.7, 3.13-3.17, 3.26-3.28, 3.30, 3.46,

3.48, 5.1, 5.15-5.18, 5.20, 5.22, 5.32, 5.64-5.69, 5.70-5.78, 5.80-5.¢7,
&_; 6.1, 6.4, 6.5 and 6.34. In particular compounds 1.3, 1.4,

1.5, 2.1, 2.3, 2.4 and 2.5 inhibited fungus attack completely (0% attéck).
" In contradistinction thereto, compounds A and B of the prior art did.not

inhibit Piricularia attack at all at the low test concentrations. As with

theluntreated controls, attack was 100%Z on plants treated with compounds

A and B.

Example B2: Action against Puccinia graminis on wheat

a) Residual-protective action’

Wheat plants were sprayed 6 days after sowing with a spray mixture

prepared from a wettable powder formulation of the test compound (0.02%).



-61- barley plants about 8 cmin height. Care was taken that the spray
m.xture did not cone in contact with the parts of the plants above the
soi |l pqThe treated plants were dusted 72 hours later with a conidia
suspensi on of the fungus. -The +nfected barley plants were then stood in a
gr eenhouse at about 22[err]. Evaluation of fungus attack was nmade after 10
days. Conpounds of formula | were very effective against Erysiphe fungi

Er ysi phesgakt ak h\ﬂﬁlﬁs 1@9%m:umt;rmted«md ihffceed eﬁtcﬁoatdz@hoﬁé&@t S.
Conpounds 1. 3-.1 éﬁ 1.62, 2.1, 2. Sl 5,
2.8-2. 1&“52"-‘157““2“27‘“2 é‘éi“g“é 3ene znfﬁmé pbants ‘S%FE zns@atzdeﬁ“ 487, 3.10,
3. 11, 3.nbdrs 3at155 o7 reRatdbe Rumddity. 222, abou3020% 48d &heh 550031: i Q 5. 11,
5.13, 5.15, 17, 5.18, 5.20, 5.22, 5.62, 5.64-5.87, 6.1, 6. 6.5, 6.19.
6.34, 6. &Ese%!?ﬂfsetﬁrerabeaﬁﬂéuﬁdsﬁ‘faﬂaﬁﬁ%Ofam%svvmlsu @@Glpam;swaﬁtack on’
barl ey t:R40-PPald mgylmeeglﬁpnpounds 1.1 and 2.1 effected conplete

I nhibition (0% attack). 62 - ( 1. - A conpound of forrrulal
[err] wherein Az S 1H-1,2,4 triazol-1-yl or 1H i m dazol-1-yl;

IS - C( Oy, g56dda@t) aceQbpone of the groups [err]

A spray mixture prepared from a wettable powder formulation of the test

compound (0.006Z, based on the volume of the soil) was poured onto wheat
plants 5 days after.sdwing. After 48 hours the treated plants were
infected with a uredospore suspension of the fungus. The plants were Q;;
then incubated for 48 hours at 95-1007 relative humidity and about 20°C-

and then stood in a greenhouse at about 22°C. Evaluation of rust pustule

development was made 12 days after infection.

Compounds from the Tables were very effective against Puccinia fungi.

Puccinia attack was 100% on untreated and infected plants. Compounds

1.3-1.5,  1.10, 1.12, 2.1=2.5, 2.8-2.14, 2.16, 2.17, 2.24,
2.28-2.30, 2.39, 2.41, 2.42, 2.54, 2.56, 2.58, - 3.14,
3.15, 3.16, 3.26, 3.30-3.31, 3.46, 5.1, 5.3, 5.13, 5.15,
5.20, 5.65-5.76, 5.80-5.86, 6.5 , 6.9 and others inhibited Puccinia

attack almost completely (0-57 attack). _ 1u;

Example B3: Action against Erysiphe graminis ou barley -

a) Residual protective action

_ Barley plants about 8 cm in height were sprayed with a spray mixture
prepared from a wettable powder forﬁulation of the test compound (0.02%).
The treated plants were dusted with the conidia of the fungus after 24
hours. The infectéd barley planﬁs were then stood in a greenhouse at

about 22°C. Evaluation of fungus attack was made after 10 days.

b) Svsteﬂxc action

A spray mixture prepared from a wetrable powder formulation of the test

compound (0.006%, based on the volume of the soil) was poured onto



wherein 10 R7 is [err]al kyl .
whi eh is unsubstituted or substituted by [err] al koxy, hal ogen or cyano, or@
i s C3-Cobal Kenyl' C2-Ce6al kynyl, C3-C6cycloal kyl, 2-furyl, 2-tetrahydrofuryl,
or, is phenyl or benzyl, each srlns.ubstitut ed or substitut ed by hal ogen,

itXro, [err] alkyl, [err]al koxy, [err]hal oal kyl and/or [err]hal oal koxy;

[err] and [err] are each independently hydrogen, nitro, hal ogen, cyano,
[err]alkyl nar[l@&rﬂﬁidﬁgxé/bou[:eﬁr&d‘@hoﬁ’éﬂéﬂf)’ car®Qptd %ﬁlﬁ’ﬂ'dﬁx{ )enel E%H:Jv

is hy%ogen or al kyl; R and are each |ndepeno?ent y "hydrogen,

hal ogen, [®r{P&f k";Hd pef rqomar PPt ]"lﬁlalfélﬁl R3Ats of -thehplangiskabaye Ahero

or cyano; &4id.[fhd lkreated 'pialt'lyéj‘ﬂggérliusg@i 0998, nc[u%ErLfgeK'y&lth[ & &Jrg. Kgxy.

[err] hal oal kyl, [err]hal oal koxy, nitro, cyano § erein

. jsuspensgorg o?hes@ng‘{ser The d-rﬂée{:@dr ]Daalree' eh@ﬂ:sr ndeqoe;hderﬁtdoyd in

hydrogen y t [ I r al yl or
[err]hal oa?%gggmoursgagp%gf g’: {?}F fi %f\arl]élgi: r ng*;é‘ iﬂ)é?'(k Jat% El‘p fa QQL#

provi ded tHhdayy. when T is -C(O -, then Ris [err]al kyI and 2) vvhen Tis.
-C(O- and two of the substltuents [err] and [err] are 2 4-difluoro and the
third substituent is hydrogen, then Ris C2-C6 al kyl. 2. A conmpound

of f ornmul aCdmpaoudr dbifngcmlal hiwerg, veMyeaéfutAze agamsti Erysiphe fung:.

1H1,2,4- téf‘y%igi\e at)éack wasHiddE ggzt(x):ltrear\.(ed and mrectec{ contcx(oq) plants CH(OH) -

Compounds
. ].3""1-5, 1010"1.12, 1016, 1.59, 1-62, 2.]’ 2-3-2-5, 208-2014'
St 2.17, 2.27-2.30, 2.39, 2.41, 2.42, 2.54, 2.59, 2.61, 3.7, 3.10, 3.1, 3.14,

3.15, 3.17, 3.26, 3.27, 3.28, 3.30, 3.46, 5.1, 5.3, 5.9, 5.1, 5.13, 5.15,
5.17, 5.18, 5.20, 5.22, 5.62, 5.84~5.87, 6.1, 6.3, 6.5, 6.19, 6.34, 6.35
and other compounds from the Tables inhibited fungus attack on barley to

0~5%. In particular compounds 1.1 and 2.1 effected complete inhi‘bition
(0% attack). |



is hydrogen or C-Calkyl; 1 6 R and R are each independently
hid%ogen, hal ogen, [err]al kyl, [err] al koxy, C-C 6hal oal kyl,

[ err] hal oal koxy, nitro or cyano; and R3 S hydroden, halogen, i
[err]al kyl, [err] al koxy, [ekrrghal oal kyl, [err]hal oal koxy, nitro, cyano
(r the group 1 6 R[err] wherein X is O S, SOor SO2; R4, RS and R

are each independently hydrogen, hal ogen, cyano, nitro, aIkyI [err]alkoxy
[err] hal gal AyInviS~ or [err]hal oal koxy; or an acid addition salt or met al

conpl ex thereof. 3. A compound of formula | according to claimIw
wherein Az s 1H1,2,4-triazol-1-yl or 1Himdazol-1-yl; T IS
one of the groupga &Qmound¢ﬁ#f°nmhﬁﬂgln R7 ' is [err]al kyl which is

unsubstituted or substituted by C -C.3- al koxy, halogen or cyano, or is
[err]al kenyl, [err]al kynyl, [err]cycloal kyl, 2-furyl, 2-tetrahydrofuryl, or
I's phenyl or- benzyl, qach unsubstltuted or . substltuted by hal ogen, nitro,
[err] alkyl, [errhalk rr]haloalkyl and/ or C -C3hal oal koxy; [err] and
[err]are: each i nde 'a'égt I_}/ hydrogen nitro, hal og(eIr)l, cyano,

N % /

wherein _ o .
Az is 1H-1,2,4—triazol-l-y1 or lH-imidazol-l-yl; ~
T is -C(0)-, -CH(OH)- or one of thg'groups'

Ton, L B <8
. I

R7 o is C -Cealkyl which is pnsubstituted or substituted by Cl-Cs-
alkoxy, halogen or cyano, or is C3 C6a1keny1 C2-C6alkyny1

3 6cycloalkyl 2-furyl, 2-tetrahydrofuryl, or is phenyl or benzyL

wherein

each unsubstltuted or substituted by halogen, nitro, C1 C3-

alkyl, CI-C3alkoxy, 1~ 3haloa1ky1 and/or CI-C3haloalkoxy,

RS’ R9 and Rlo are each independently hydrogen, nitro, halogen, cyano, ~
1 3a1ky1, Cl C3alkoxy, C1 C3haloa1koxy, -COO(CI-Csalkyl),
NH2 or NHCOCH3, -
R is hydrogen or Cl-c6a1ky1;
-Rl and R2 are each independently hydrogen, halogen, CI-C6a1ky1, Cl-CG-
alkoxy, CI-Cehaloalkyl, C1 6haloalkoxy, nitro or cyano; and
R3 is hydrogen, halogen, C1 6alk_yl, Cl- 6alkoxy, Cl-CBhaloalkyl,
Cl-C6haloa1koxy, nitro, cyano or the group
R
St
° %>'-—X—-
. [ 3
R

* € L M S *



[err]al kyl, [err]alkoxy, [err]haloal koxy, -COX[err]alkyl), [err] or [err]

R S hydrogeh or *C -C6alkyl; [err] and [err] are each independently
hydr ogen, Hhal ogen [err]al kyl, [err] alddoxy, C -C6haloalkyl, C-C )

6hal oal koxy, nitro or cyano; and R3 I s hydrogen, hal ogen, 74

[el(r] al kyl vherein] al koxy, [err] hal oal kyl, [err]hal oal koxy, nitro, cyano

or the gr oyp [err] er |§o IS 0 S, SOor S; [err] and [err] are

each independent|y shytlr ggén °’f1a§Pzgen cyano, nitro, [err] alkyl,

[err] a,@xyg Réemq |- oed leth mdepend@hti}ewh#wgeaal Kdbsgen Oleyafio aeuldr@ddl tion

salt or ‘él nPound of fornula | according

t her.eo
to claim 2 Wnere4 ﬁ‘?l &ﬁ)c ablfm‘yel—ﬁﬁ%h‘ o/ikyl | Har G %*tar PRLkPTL-yI ;
Ris hydrogen or [(?{ra]naé@’d’ ra]n #%lul qu{etcg? o%ihax(%hﬁ%_o R2 is in para-

position and each I's 1 ndepen ent orine, i ne ne, nethyl,

met hoxy, [gHokiddd thet ON GNa 1and:(b¢£r]thhﬁ mgr@g.@ aDiy1ang@fipg afldi tion
salt or nmetal compl ex thereof. - 65- ound of formula I

“accordi ng ¥ ¢Scr@&Rr and fHeref she ﬁ“§35EX‘G}‘§Scﬁ'|’- B:t-l(%ﬂdl) 3 3&# Peh-difluoro

141, 2, 4- t4haagnd chivd  suBst Stdane’ D8R Egehs! fledl KYis CR-ESatlﬂ?l.gr oup [err]
V\,herer n [err] -and R are each independently hydrogen uorine, chlorine,

brom ne, nethyl, nethoxy, [err]

2. A compound of formula I according to claim 1, wherein
Az ie 18-1,2, 4~triazol~1-yl or 1H~-imidazol~1~-yl;
T is =C(0)- or -CH(OH)-;
~ R is hydrogen or C1 6alkyl;
R1 and R2 are each Lndependently hydrogen, halogen, Cl-CGalkyl, Cl—Ca-
alkoxy, Cl- 6haloa1ky1 C1 6haloalkoxy, nitro or cyanc; and
R3 ' is hydrogen, halogen, C1 6alkyl, C CGalkoxy, CI-C6haloa1ky1,
Cl—C6haloalkoxy, n%tro, cyano or the group
R
S oo
q\.*.>.._x,-
R
wherein T
v X  iso0, 8, SO or 50,3

RA’ R5 and R6 are each independently hydrogen, halogen, cyano, nitro,

1 Csalkyl C1 6alkoxy, C1 6haloalky1 or C1 C6haloa1koxy,

or an acid addition salt or metal complex thereof.

3. A compound of formula I according to claim 1, wherein
Az is 1B-1,2,4-triazol-l-yl or IH-imidazol-1-y1;
T is one of the groups

o 1= e
- ‘A,

| O



cyano or nitro; or an acid addition salt or netal conplex thereof. 6.
*V&conpound of formula | according to claim2 selected fromthe greup
consi sting of

1- (2, 4-di chl or ophenyl

)-2- ro=26¢|++ 1, 2, 4-triazol - 1-yl ) propanone (1..3);
-(2, 4-di chl or ophenyl) - 2-
)-2-
|

fluo
fluoro-2-(1Him dazol -1-yl ) propanone (1.4);
(2, 4-di chl orophenyl fluoro-2-(I1H1,2,4-triazol-1-yl)butanone (1. 5)
1-(phenth-r2“¥I uoro 2-(1H1,2,4-triazol -1-yl)’propanone (1.10); .

\#

(phen -2-fly triazo | ) hexanone (1.11)

(2 ichl or op %)a%‘@ﬁ Héjr'%‘ Qs(‘ftﬁ-ug? ?%tﬂ’l%zéf‘bﬂtél“}%m’aﬁp%‘( 1.12);

(4 f I uor ophenylll,te:&,f hallwgen2exf Iclylaﬂo 2,;,4- ig nglalic-ew]) h%a@%ﬁyﬁ}t 15);
11121111 1111111 1%} 356

[ 4- (4-chl or opﬁﬁ%&f%‘e%’% 'ffPﬁlSlr'o 22§ ftﬂﬁhzd@féﬂrvh @Zois wh)enybmphmyd,
3.10); each unsubstituted or substituted by halogen, nitro, C.-C,-
1-[4-(2, 4- dlchloropheno )phenvl] 2-fluoro-2- { 2,4-triazok-13yl)-
propanone (3. 1@}kyik, €;-Cjal %ﬁ@bﬁgﬁlmuﬁfdr aad et Cftt?(gbﬂbhaig‘ntb. claim2
selected fron1the rou consi stin
|- (2, 4- dRghiRy rB%&%nli ® epeh Jmgens PHY ?yﬂr?g"’l"az’b}tq%yH]@tgﬁﬁncﬁya(‘%' 1);

2, 4-di chl or ophegyh) 2 £ a1, @10yl He 1~ hd18 4 1k %P ~lcowld picQR |, (2.3);
4-di chl orop § kya hor30 Z’Eyjlll-l- m3(§1a§oll 11{5;/’ )gfogaﬁr ﬂfﬁ)

1-
1-
1-
1
1-
(

4-di chl oror}fﬂgnyr) Hé:-opyoro 2-(1H1,2,4-triazol - 1- yI)butanoI (2 5)

2,
2,
pEenyh) 2-f1 ugr @yded, Iﬁi-g,r ~@- 41dyazol - 1- yl ) et hanol (2.9);
P

1-(
1-(
1-(
1-(
1- (pheenyl)-2-fl uoro0-2- 2146tr|azol 1- yI)propanoI (2.10);

Rl and RZ are each 1ndependent1y hydrogen, halogen, C1 6a1ky1 Cl-Cé-
alkoxy, C1 6haloalkyl C1 6haloalkoxy, nitro or cyano; and
R3 is hydrogen, halogen, C1 6alkyl, Cl- 6alkoxy, C1 6haloalkyl
Cl-Cshaloalkoxy, nitro, cyano or the group
R:.
® %>o-—-—x—-
. ®
. R
wherein
X is 0, S, SO or SOZ;
Rk’ R5 and R6 are each independently hydrogen, halogen, cyano, nitro,
1 Csalkyl, C1 C6alkoxy, C1 6haloalky1 | or Cl-Cshaloalkoxy;

or an acid addition salt or metal complex thereof.

4, A compound of formula I according to claim 2,

.wherein T is -C(0)- or -CH(OH)-; Az is 18-1,2,4-triazol~1-yl; R is
hydrogen or CI-CAalkyl; Ri is in ortho~position and R2 is in para-
position and each is independently fluorine, chlorine, bromine,
methyl, methoxy, CF3, OCHFZ, OCFS, nitro or cyano; and R3 is hydrogen;

or an acid addition salt or metal complex thereof.

-

AT



pheryl)-2-fluoro-2-(1.---1,2,4-triazol - 1 yl ) hexanol (2.11); 1- (2,
i chl orophenyl) - 2- fluoto-2-(1H1, 2, 4-t 63 azol --yl ) pentanol (2.12):
2, 4- 6|chlorophenyl) 2-fl uoro-2- (1H—|n1dazol 1-yl)butanol (2.13); o
i fl uorophenyl)-2-fluoro-2-(1H 1, 2, 4-triazol -1-yl)ethanol (2.14); : /o
chl orophenyl )-2-fluoro-2--(1H1,2,4-r-iazol-1-yl )ethanoi (2.17); 1- -
, 4-di chl orophenyl ) -2-fl uoro-2-(1H, 2, 4- triazol 1- yI)ethanof (2.22);
2, 5+di chlsor ophenyl 0 rla ol - et hnol (2.24);
2, &=di nef hyl pen%l% m% H&Jugrfof%m&g-% aﬁbﬁr g5 li % ?ét hanol (2.27);
4- br onophbendip- 2-§4 00(@)~20f HEHIPR) 4- tei Hz ahi-1,2) k) efhapobidis 2 Blis
2,3,4-tr p. ylL uoro-2-(1H1,2,4-triazol -1-yl)ethanol (2.57);
3- riet hox%%oﬁ'?) fg% %@arz%yi (RgHig, Bhe18F9YPaz 0l - 1- yI ) et hanol ( 2. 60) |
3- met hoxyphenyl ) - 2- quBno 2-(1H1,2,4-triazol -1-yl) et hanol (2. 60);
1-[ 4- (4- chlorophﬁyg?*}ehenyll-z fluoro-2-(1H 1,2, 4-triazol - 1- yl)-
anol (3.7); Ne_g=
4- (4- chIorophenoxy)pﬁe*y(] 2-fluoro-2-(1H1,2,4-triazol -1-yl)- propanol
3.11);
1-[4-(2, 4- dlchlorophenoxyﬁghenyl] 2-fluoro-2-(1H1,2,4-triazol-1-yl)-
et hanol (3 i:ﬂere?ml 3 13, and R, are each mde'_pi_endently hydrogen
phen §F 2% yl) -

1-[4-(2,4-dichlqro xy)‘bheﬁyl] 281 | uor o- 2- triaz
pr opanol (3 tﬂrme, chlor:.ne, bromine, methyl, methoxy, CF , OCF s OCHF,,

1-[4-(4-chl gﬂhenoxﬁgngtﬂgt | uor 0z 2- -triazol-1- -

yI ) et hanol (3 30) . R)'{C%Prr%g#n d%fl’fon gt © %'iﬁ}r 8‘?“??91"?‘0 claim3
ect ed fr &hexdef. group consi sti ng of

1 4 di chl or ophenyl ) -1 - acet oxy- 2 quoro-2-(IFL1,2,4-triazoI-1-yI)-

(
d
(
(
(
(
(
(
(
(
- (
67-
th
[

1
4-
1-
1-
1-
(3
1-
1-
“1-
1-
1-
1
e
1-
(

6. A compound of formula I accofding to claim 2 selected from

the group consisting of

) 1-(2,4-dichlorophenyl)-Z-fluoro-z-(1H—1,2,4-triazol—1-yl)propanone (1.3);
1-(2, 4~dichlorophenyl)-2-fluoro=2-(1E~imidazol-1-yl)propanone (1.4);
1—(2,4—dichlorophenyl)-z-f1uoror2-(1H-1,2,4-triazol-1—y1)butanone (1.5);

1—(phenyl)-Z—fluorOPZ-(IH;I,Z,4-triazol-1-y1)prbpanone (1.10);
] 1~(phenyl)=-2-fluoro=-2-( 1H-1,2,4~triazol=1~yl)hexanone (1,11);
&Ng 1-(2,4~dichlorophenyl)=2-fluoro-2-(1H~1,2, 4~triazol-1-yl)pentanone (1.12);
' 1—(4-fluorophenyl)-z-fluoro-z-(IH-I;2;4-triazol-1-y1)hexanone (1.15);

A



et hane, (5.1),
- (2, 4-di chl orophenyl ) - 1- benzoyloxy 2-fluoro-2-(1R-1;2, 47tri azol - l-yl)
\hane, (5.15),
(2, 4-di chl or ophenyl) -1 - (4- nltrophenoxy) 2-fluoro-2-(1H1,2,4-1riazol -
f-yl)ethane (6.1). 9. A process for the preparation of a conpound of
ormula | according to claim| and acid addition salts or nmetal conplexes

.t hereof, mhich conprises reacting a ketone oF fornula II [err] with: agr

ne of

formula la .. - 33 Qﬁd optlonally redu0|ng sald alkanone to give an

al kanol &f °F&fHuUI b Perr] and, if desired, adding an acid or a netal

salt, or esterlfylng t he al kanol of formula Ib by reaction with a conmpound
of formula IV [err] or etherifying the al kanol of fornula Ib above by
reaction with a conpound of formula V R 10 to give -an ether of formula I.

i n which f-quatd aedit¢hiorbphedodr ) oty | 8-2ngh M- OV, b 4 Ielri o A2y py£ as
defined for. formula |, Yis hydroxy, ~al koxy, [err] or hal ogen, Wis OH or a
| eavi ng gV@Bﬁ“Wth*fk§ls hydrogen, a netal cation or a tetraal kyl -

7. A compcund of formula I according to claim 2 selected from

the group comsisting of

1-(2, 4-dichlorophenyl)=-2-flucro-2~(18-1,2,4~triazecl~1=yl)ethanol (2.1);

C

1-(2,4~dichlorophenyl)-2-fiuoro~2~(1B-1, 2, 4~ rlazol-l-yl)propanol (2.3);
1—(2,42_ichldrophenyl)-E-flucrc-2- 1E-imidazol-1-yl)propanol (2.4);
1-(2, 4~-dichlorophenyl)-2-fivoro=-2-(1H~1,2,4~triazol-1~y1)butanol (2.5);
1-(phenyl)-2-fluvorc-2-(18-1,2, 4~triazol-1-yl)ethanol (2.9);
‘1-(phenyl)-2-fluoro-2-(18-1,2,é~triazol~1-y1)rrasanol (2.10);

”

)
1-(phenyl)- 7-‘1uoro-7-(1 -1,2,4-:riazol-1-yl)hekanu1 (2.11)3

>

1-(2,Afdlchloropnenyl;-2-:1uoro-2—(1H-1,2,4— riazol-1l-yl)pentanol (2.12);
1~ (2, 4-¢ichlorophenyl)-2-£flucro-2-{ik-imidazol~-1-yl)butancl (2.13);
1-(4-fluorophenyl)}=2~fluoro~-2-(1E-1,2,4-triazecl-1~ylJlethanol (2.14)
i-(4-chlorophenyl)-2-fiuoro~2-(18-1,2,4-triazol-i-yl)ethanol (2.17)
1-(3,4~¢éichliocrophenyi)~2-Zlucro-2-(1E~-1,2,4-zriazol-1-y1l)ethancl (2
1-(2,5-éickhleroghenyl;-I~Zluorec-2-{1E- )

dimethylphenyl)=2-flucre-2-(1E-1,2,4~trizzol~1-v1)ethanol (2.27)};

4
! renat Pmpatieeul)a - .
1-{4=bromophenyl)-2-fluoro~2~{1i8-1,2, 4-triazol-_-v1ezhansl (2.28};

e { Jm—at % - Jam 1. At Z TVa 1 (% &0
i={3-methexyphenrl)-2-Flvoro-2-(1k=1,2,4-trizzcl~i=-vilathanol (2.40);

P o cem s overt N T S e ol ~ S ama” - ~oLeN ¢
i={a=lernoNyphenyiyj~Z~Ilucre~-I-(iE=1,3,4-trizzei~i-yi}jechznol {(Z.5%i;;



ammoni um i on. 10. A conposition for controlling m croorgani sns or
preventingrattack by suech m croorgani snms, which conposition contains, as
active ingredient, at |east one conpound gif -fornula | as defined in cla?gp
1; “ggether with a carrier. -69- 11. A nmethod of controlling

phyt

pal hdgéat Gi-thus RphganhoPhedy1]00- PLALECLIAR-£Y, LLvaked pLggys from
attack by sgcqﬁgwﬁrgqrganlsns, whi ch net hod conprises applyin o said
pl ant s or &3¢ oflis t her eof a mcrobicidally effective amount of a

conpoegd af-[totmhmopaan&e,%ﬂ@m]nzﬁh%%iz—(}%1 2, 4= Aasg?{r.qqsﬁufgi_ of formula
| according to ¢laiml substantially as descri bed ﬁnt% reference to any of
t he PrepaPaPP#¥ %mldi és. 13. A process for the preparation of a

ol brence r o a4 i HISEoM RO dng LA E Pk DR, AL 1 e e 1
accor di ng ettBa%q]éi(%? 13 3ubbt 3nl¥Ml |y as described with reference to any of
the Forrn“lafhi¥§,Exaiﬂﬂlg§bphenoxy)phenyl]-Z-fluoro-Z-(1H-1,2,4—triazol-1;yl)-
propanol (3.17); _
1‘[4‘(4-chlorOPhenoxy)-Z-méthylphenyl]-2—f1uoro—2-(1H-1,2,4-triazol-1-
" yl)ethanol (3.30). -

8. A compound of formula I according to claim 3 selected from

N\ the group comsisting of

1~ (2, 4~dichlorophenyl)~1-acetoxy-2-fluoro=2~ (1H~1,2, 4~triazol~1-yl)~-
ethane, (5.1),
1—(2,4?dichlorophenyl)-l-benzoyloxy—z-fluoro-z-(1H-1,2,4-triazol-1-yl)
ethane, (5.15); . _ '

1-(2, 4~dichlorophenyl)-1~(4-nitrophenoxy)-2-fluoro-2-(1H-1,2, 4~triazol- .
1~yl)ethane (6.1). '

9. A process for the preparation of a compound of formula I
according to claim 1| and acid addition salts or metal complexes thereof,

which comprises reacting a ketone of formula II
OF

R}
&"I"\ 1
o Neg-(-Hal (11)
N\ ./ \

oTo [}
R

R,

with an azole bf formula III
Me=-Az ' (II1)

to give an alkanone of_fdrmula Ia

TR O R
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R, Ry oF
\ﬁO'l'O\ It
o7 Ne=C-C-Az (1a)
\o o/- 1 .
f R
R,

. and optionally reducing said alkanone to give an alkanol of formula Ib

Ry
Rz l OHF
\%o o\ |
. o-CH-C-AzZ Ib
\. ./-c ' (Ib)
R

R

and, if desired, a&ding an acid or a metal salt, or esterifying the

alkanol of formula Ib by reaction with a compound of formula IV

R,~C(0)-Y av).

or etherifying the alkanol of formula Ib above by reaction with a

compound of formula V

Ra. .
8\, e~e
.\i \o-ﬁ (V)
)‘.+./ |
Ry

R0

to give an ether of formula I, in which formulae TI, IIT, Ia, Ib, IV
and V above,Rl, R2' R3, R7’_R8’ Rg, RlO’ R and Az are as defined for
formula I, Y is hydroxy, a1koXy,,R7C(0)0- or halogen, W is OH or a

leaVing group, and Me is hydrogen, a metal cation or a tetraalkyl-

ammonium ion.

10. A composition for controlling microorganisms or preventing
attack by such microorganisms, which composition contains, as active

ingredient, at least one compound of formula I as defined in Clai@
1; together with a carrier.

G

N anaN
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11. - A method of controlling phytopathogenic microorganisms or of
protecting cultivated plants from attack by such microorganisms, which
method comprises applying to said plants or to the locus thereof a

microbicidally effective amount of a compound of formula I as defined

in claim I, _
12, A compound of formula I according to claim 1 substantially

as described with reference to any of the Preparative Examples.

13. A process for the preparation of a compound of formula I

according to claim 9 substantially as described with reference to

any of the Preparative Examples.

14, A composition according to claim 10 substantially as

described with reference to any of the Formulation Examples.
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