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5 The presgnt |n ertar n
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and plant-growh regu at ngog yedlok) lgnt Specification
No. 3,575,999 describes | -4ikaivhr@sgls @gd:m, Y4bﬁ’\6 ggpfﬁyk&'gal s havi ng

anti bacterial and antrfung@gspg@@egiggqsmg];@y 77v 791 0¥ MM RE prior art a
nunber of--pther triazole dwgizpati ves are al so described, some 10 of which

are descriped as fungicides or growh'regul ators.- The corrpounds of this

i nvention fiffer from'the $5ﬁ)mmLQ®Emm§ANbMBRWJSEQ(S art by the.
nature of jhe side chain; ROBIALLANIN PUAND GROWTH REGULATINGr ogen at om
15 . -t It is believed that the cl oSAEENTSi or art triazole derivatives
are descriped in the 15 foll owr reference French Pat ent Specrfrcatron

No. -2.200.D12 (Der nt(7V)ée rﬁ it Belgiamth
provides 1,24 { OB ahte R b
t

wher ei n:.- T_ | S an a ﬂriﬁtogfeq:‘éffo ed§ ;ﬁﬁmda ydf@f!ﬁ d by foliowing
1,522,657 ¢ . statement— g ltv\,hererrtr sai d aI ké loup has from3i
nyeAtis ela ain
H) 10 Ca{ bpn at ons, ké’%ﬁs uﬁﬁutl exPar“in;}lFb 1§lsnzfr;§ an% s h re c .th}t% ﬁ‘ﬁl or
uoreny roup, or Qer Mlcagf) %’?ﬂ 4eg egcgi s -\ﬁQAr )ethyl-
substituents which mmzolaat ts reeing hyti legnemﬁt@mnprap rodser - yl

| over al ky! bxy10 cyang. o‘mthﬂrg E bdsgflothef mazo‘:‘—” dwalﬁﬁgeabemstwﬂl symact i v&o
acid addi t  on salts O‘Y I;Ehrl:% §§ 1sn vﬂfgﬁﬁ'ﬁg telél %hestrlazole derivatives of the

m
prior art by the nature of the side chain which is attached to the triazole nitrogen
atom.
15 It is believed that the closest prior art triazole derivatives are described in the 15
following reference: French Patent Specification No. 2.200.012 (Derwent Week
V25 — Pharm. p. 7.)
The present invention provides 1H-1,2, 4-triazole denvauves having the
general formula:
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" wherein: .
Z is an alkylene group of the formula:

—CH,~CHy—, —CH,~CH,—~CH,—,
—CH—CH—
| b b |
25 or : - - 25
—CH,—CH—
alky!




are al so* |ncI uded in the scope of thig-invention. As used in the foregci ng
definitign of ‘the group Z, the term"alkyl" covers straight and branched

methyl , -gtthyl ,: 1-nethyl ethyl, propyl, |,l-dinethylethyl, butyl, pent yl
hexyl , heptyl octyl, decyl; as used herein the term "l oweral kyl " refer

chai n hy rocarbon graups havi ng froml to 10 carbon 10 ~  atons, su@
{
0 2

18-t r ai th or branched chain_saturated hydrob38dh gronps having—i+em-t—to——

6 carbon:

gt ons, sTUCh as et yi RUNYonp RECRYh 1 b -10RL Yk atdmg] andbm F ptmnm,
dimethyl-dthyl, pentyl Otrhtzhﬁgﬂ R, R bl Mubleadiamen! ons»;ﬁ;g t?f al%f;gg{
hal'ogen 4tions of at oni ChamﬁnggnhtnlltestaiDShamliMwh rircen depgndespiahelost gt

by omi ne gnd i odi ne, 15 alkyl, ioweralkyt 8108 28 3’ FNdhids o lhk cBRYoe of Badith )
obi ned by react | Bn | H%,az’:ﬁfherape‘iﬁ E\é‘g‘ J\é 1fd hyentipr.evi ousl y convert ed

fnclude

into a nmgtial -salt t her e0f , ASHES "amgﬁfregoummhmo fitpe grop nﬁ*ﬁ i, taHk YR overs
‘alkali ‘netial al koxi de, prm‘hela&bbymshy qhﬁbpq‘é gﬂ% roips I %gl_"tntmé{;tﬁ?,rziﬁ;{‘
formia (f11) Terry (11 'ﬁmmh ﬁf;ml ol a2 ahibednelEiR T serﬁf‘wmm yrefersto
defined and Y is d%hal ofely Bhet @faﬁhbday;;&paad)hﬂTWm grd'ttpe Tg@i gg
the rretal salt of 1H 1, 2ar€ort ralnaﬁsolsec | 4s) meh lgby
cartied gt in an appr offib bR T T T
as NN-di net hyl f or I deof L\l—c t t ar% .3,';;, ef () aal ,remetoemnted ibly ereaztion 1}1144-
benzonitrd |l e. Such”sol V%ﬁ&z&c nlvdftteﬂdmtblannetqﬂfgalt thvreofaﬁltcb h\’}\ﬁ i
reaction-]nert organic sagalwetmtest wxmmlla?é} meid gikenide, PFﬁi?’ﬁW sodiuny, Bel oo Ne or
di met hyl-gnzene. \When v heligsraf desuls Gy oni ne or- chlorine atom the addition

of an al'kpli netal iodid, such as sodium or.¥getgsstumiodide is _
appropr i-a e El evated tenperatures are appropri & ¢ to enhance the rate GP
t he- reacti_ on and most preferably the reaction is?arried out at .the refI ux
tenperatue 3 of tHe HEACLhPR afl astpdéviouslf ldefimed and Vii hdl@ﬂahto
(1y may ten be |smated fltﬁllm.t'ﬁe raacornmﬁ e xmefiek s ‘{f ﬁgg %n“
and, if ‘dksired, furthercqmpousd €D e gsiere £ P &ﬁgﬂ&’ﬁﬁ imethylace-
isuch as cryst Ié ﬁgi:g[iﬂe 1 peneddi@itk. Subh stllvﬁhd Gﬂyd:tc uscd in combin-
chr omat oo aphy 35,4 ation WillE otlef egait mgx rtocngatu‘r golvents, Lﬂitfhé% il"teﬂggtg‘ tﬁlg
by ‘t he fofflow ng react i Obenzendor @mmeii é%‘ﬁﬁﬁ%‘s LR iof
o

formul a ('_.), in base for‘tﬁd‘t ,ji t su‘f;l bpriatd @' ¢k Eltmueyof the
usef ul - acld addition sal &~ “Xoe %egl&iﬁ#/ eagacaapl]?}gmieabxe 2 Qe reflux tempierpture

Cty

“for e-arrpl e, apoi norgtambccaamlﬂmkumh as a hydrohalic ac

hydrochl ogiic, hydrobroni c_oFheh emt@ngdtﬁ‘%O &qrpp “Sﬁld d‘?‘ bﬁj“? ‘;dnﬁéﬁri“;i‘&{;‘;?,f;‘?g -
t hi OCyanr"' acid; a phospﬁ’bﬁﬁ{ (if ;/;n P}t,la ns sﬁaﬂlﬁﬁlloasemaidncmtutatton or
pr opi oni c,gihydr oxyacet i cch ma KXY pr op| on| c 2 oXOopr opi on| qu i ¢
pr opaned? giic, 1, 4- bsit anedi offls f0(r€€}>m2 nmteewedrﬁd%her(ﬂ’_!)m%ewt %é? e T
2- hydrox;y it 4- but anedi oi echepe:3. dj hydroxy-1, 4- 45 but anedi oi c, ;

- 2-hydroxy-{:, 2, 3- propanet ri car boxyl i ¢, benzoic, 3-pH&hgfPfopencic, 45
a- hydr oxyb‘:nzeneacetlc met hanesul fny c, Ie,t,,t,teanesuﬂt)fo c, hydr oxyet hane-
sul f oni: c #- net hyl benzenesul fonic, a- ydrcrxy*be-nz’orc*ﬁ“aﬁ?no- ®. hydr oxy-
benzoic; 2 'phenoxybenzm c.or 2-acet ox&penzm c acid.™n& salts may be
converted i 10 the corr espond f rgh mpoxnldg BEroHSHAN), FBAR6rm, &1af be cduyerted
reacti on w th alkali 50 into he i ad ﬂaglaﬁgdlmny ;hydmox.mtblgn appropriate
50 The statiting cormpundswgt Ofdimdxam ik la) in reatm ’(flflt ?EEQ
conpounds,{imy be prepar draddgich btr@mRﬁb 1d ‘gg' "c o S, a-
wher ei m Z4s an alkyl enee%drox propxoitﬁ% gx@?}m %‘lc, a eefofc propanedxmc. l4—butanedtotc

- E)-2-butenedioic, 2-hydroxy-1, 4-butanedioic, 2,3-di }‘)droxy-l 4-
45 gzu)t-a%nbe‘gteol:g‘,jlgl%yd(ro)xy-l 2,3-propanetricarboxylic, benzoic, 3- pheny:prop&nmgz
: -hydroxybenzeneacettc, "methanesulfonic, ethanesulfonic, hydrgxged agv-
sulfonic, 4-methylbenzenesulfonic, a-hydroxybenzonc, 4- amm% Vvleortcd
benzoic, 2—phenoxybenzo c or 2- acetoxybenzo:c acid. The salts may be cor}tl fled.
. to the corresponding free bases in the usual manner, e.g., by reaction with a

| tassium hydroxide.
50 suchTaéﬂsosg;rlr;g rcgg'tpounds o%‘ formula (I1T), ¢ number of which are known

compounds, may be prepared according to known procedures. Such compounds
wherein Z is an alkylene group of the formula:

: —CH,—CH,—, —-CH(CH,)—-CH -
55 —CH(CH,—CH(CH,)— or ~—CH,—CH —CH,—
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5 and et hiods of . 'preparl ng them are described in United States Patent
Sr@glflcat on No. 3,575,999. In general, the conpounds of formula (I1k)_may
be prepared by *the. ketalization of an appropriate. ketone of fornula [} o
whereih Ar:and3Y are as previously defindd228§’t h an appropriate diol 3
prmula (V) foll oW fgh KO oforeparing thkB kR dedeRbiR URE QLA BR P &FiGation
A scrsibed |n the |i Ner:faﬂﬂﬁ@ rsgeaerel, tie ciyipdunésefSormh{HI) nﬁy(b&)mepﬁad by the a
quaf ef erred ‘ret hod boi“ﬂ«'ih f&ﬁ @P ed‘FéF;PDE(%HOI INe lehtfr n #rcm)urs
ez [ont . ve: P A RS i e OD(etis S cr oy
the esence of )szmrp a suc as et ano prop but anol or
co\RE anol and 10. Inr préferrpd mstbortbp’b}reaatanta cdatoeetbetrrfm eadhdursuch as.
~arhfbnrret hyl be 'lzenesul fb’ﬁ]ile%z:oulgém:m‘%‘ﬁeg ohm uc%ﬂa Lhan :g%&q or a y be
fers ved theretoreg,incl ﬁﬁ@, g[.éggnc» F °g;§&° T4 p ,ﬂ nzeng,
1 9%t hyl benz =ne or di aaid.IS m& sanelnsam:um aeaardmﬁﬂsde,mueihr@ﬂse

1, cycl ohexane. [err] i@math hydrocarborypucli #sthgpreae. @fetlfythemgheor(dnmt‘lﬂb@zgeneﬂal ly
latmﬁov\n and fray be pr S54piEd hydrocarboens, suchas eIRREXANS ch are known to those
§ |IIed%§ nithe art. Fromfopmula (1) it is evident that several of the
amgg[arrpoun s of dt his i nvent ;ﬁonuhaveyﬁs nmetric tmeﬁhﬂheratrmmﬂfomhhc;g thelhr I
.wigtg uct ure and consequent y—g 2 rsr—r-n—cg—[-f—eir—aw—st reochem cal -
-optical isenmeric forms. M Ugiartlcula Yy, Aﬂ@,%en an al kylgroup is
present ingthe 4-position of the dioxol anenucl eus, the ~ 20 car bO(me)ttomto
gmch it ig attached and the carbon atomln he 2 03|t|on of th

di oxol anengcl| d¥is ar % Egrﬁﬁm}ﬂ chgga@ﬁ BﬁP‘? pay be §E?H%‘F§ by 15
sfela@ypounds of for © Iﬁ?i@@ﬁé&n@@ia@d} rhl%@ QQ SQndhethiofsentBhch are
1) kithwn t'o ;%ose Skl I haad asymrﬁdmec aattion aTd‘mS\ethlrSthHEBISucaIream?«toﬁﬁh(dedltltymabelew thin

eacnhre scope t Iél ﬂ:glst yéﬁqte,. Hstereochemical cptical isomeric forms. More parncularly,
oudlls of z

el e CO st 'g il B RUER A AR ware

qul 3gents in co anztﬂemg:l ubiNgt @ meaie! ell'hlcaslefEbﬂle@litapw
toni, theent i on dre ther etmr@umlqié 13 () miyebet separttpd mud isdlatpd bnmsthodsivhiell areand
cdigpiifan bei nds ﬁgffer emﬁh‘fspéinh%eﬁf‘%% ‘Ehesg ispmers &fpsintepded; th be pthin the

;eo tructior formula (I) 384 @k la@li Rddition salts thereof are useful B
0 The cgmmounds of agehe mmemﬁanﬁngl fowg nind bAacterie 'I\hel‘cymp@mes’lbf th rmveu:lndrwral
reaftipigi ci desy They ar %ﬂtbhﬁeﬂﬁ graimrent of RM 'aﬂlﬁ éfldg;ugﬂ isuffesingh as
rdiggidse respg nsijle f m gﬂ%‘cﬂ‘r“‘r’% gEsgY aﬂ%\)\ﬂ ‘?‘ﬁ"t‘cd’ (PIPPEUIWH O p| an%??.
species, ejg. "Erysi IO l&r dbkhpbuids Bf Y& @Fbeex@qlwegﬁm ardEhii 1 potéht Cdgib\iueat ear u
reaktiorsi phe353‘ pofupg Ima%T"FSode fyamtxae hmmh@tmdecmety% eIChe@ahq;annosa
Sphaer ot hega respay Pﬂlﬁ ﬁ!Ya{"‘WéY‘,‘gf‘d {feregpplagg clhﬁ'ug ,
TySi ramins SIDLE T chdhoracearu lp
such as Verltugsa i nESRRN, podﬁq,u 'Zqz AEBATRAI S s
oxysporum [Al ternar mars-utmnmdsunc]' ® eambamd mhtaﬁmngno uzch Scpﬂl'lsl um

gram neum gnd Peni cggjhtqjm*ﬂ ¢! F Paelues gfiia ltﬁm% ew of

Pl bropltact - R S R S R i Eggﬁwi oet
nt ant iff uagal a@%&@& @rlf’ﬁx'&u Gtidh g b Ghybpsinolthi g i€l ear ly

pr0§ strat ec by the mesmldaslydbltstaatcreb& thn rtslukes 61041111@1\/\»1 ppatisents.n

dsever al t hese exper)n s¢ ReAts the yndsL [?r(%ﬁ GF"G p”l‘ 3-
:f:_ adi dozol an- 2_ yI met hyl r);al% oagetiﬁ:f E‘qpﬁl-mazo Ifaofl\g@s tised asarapresen \éﬁfy

‘t“:gél‘ resentatlve menber of the corrpounds of forrrula (I) [err] 45

dro 4— 5 ‘E K
Topenoic, 4 t
xyethane- 45 " Y t} C 45

-hydroxy- _ -

converted - _ : (1-2)

with alkali : :
S0 _ It is understood that the compounds for which experimental test results are

.re known presented are not given for the purpose of limiting the invention thereto but only

ompounds to exemplify the strong antifungal activity of the compounds of formula (I).

A. Prophylactic action of compounds of formula (I) against Erysiphe

50 cichoracearum on cucumber upon foliar treatment. 50°
Young cucumber plants, about 10 days old, were sprayed with an aqueous solution
55 contammg 250, 100 or 10 ppm of the compound to be tested while controls were
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I's under.stood that the conpounds for® whith experinental test results are
dgare not .given for the purpose of liniting the invention thereto
butvonly 10 exerrpllfy the strong antifungal activity of the corrpoUnds of
oA Prophyl actic action of conpounds of forrmula (1) agal ns@
& ci chor acearum on cucunber upon foliar treatment. - !
;cunber pd ants, about .10 days ol d, wengesprayed with an aqueous 4

sol ut Idon ; | gcfonltmai}'en ggAﬁe. dnfl'xtgjuof the Hﬁ*@memaI 1gﬁzcnonn8?l}]rs]pdorésoo‘oe
teste e controls ?‘smhe cithoracearum was carried out by slightly rubbing the plants with a

heavily infected leaf. At the 15th. daﬁafkﬁﬂtlfxuﬂﬁﬂf&@bedm dédréecdf fungal
he pl ants, ar&ttﬁh\msa?aluawﬁémw\gmnmhthlﬂg Pe@oecg g;ﬂ 'Bmigsmsgwen '
um Wwas Carri §%il_ « By "m§?’]tﬁ'ﬁ TR AR e el arearding d thy fofloxing y S
_ digeaf. At the 1 A day ‘after artificial infection the degree of '
" fungal atfack was eval uat eﬂﬂsmﬂrp hgt.t he nunber of spots per plants. The

results: en 5 in tal}l %H‘s o eﬁlﬁgnl ues for 2 plants and expressed "
accordinggto the fg | ow ng315m§,g ﬁﬁ)f f,é iBer Plamt, O spots per plant. '1 = 1to 44
5 spots ptant. 2 = 6 to 10 spots per pI ant. 10 3 = nore than '
10 spots:gper plant. TABLE 1 : 10 TABLE |
Prophyl a 1 c.action of conpounds (I ). agai nst Erysi phe ci choracearum on
cucunber :$l ants upon foliar t reel:t‘h Hectjgraction of §°m?§’““ds ﬁ)Rgfai“S‘ Erysiphe S| t form-
ppm o ppm [ er r‘] H CIC. obag%aéum on cucumber plants upon oliar U&atlt'teél'l.r]
- H base 3.[err] : H base.
-0 - [err] . - H b ' _ .2
_ ferr] H [err] CHymoegh0 _[err] .
A | o qernhiS Ho o ferr]
o _[err] . .. H '[nrr] 1 _— [’Err;l
H 0 _ [err] ' Arlfungal scork €7 ]
T _[err] H. | [err] Base = [O— — B
err] . H ). Jerr] . - 0 o [kpse | 100 10
. 0 . Ar : [gr rl Salt formH ppm éfP‘F] ppm
[err] H [e’rri Di—Cet o - iy _'Lerr] -’
: 1] CHs _[BrrH base H - {[érr] -
- : ' 1,522, b5 _ o
5 -. TABL (Continued) PATYPGSEH scorp BYse pr™™® 250Z 100 10
: o ' 3-Cl-C¢H, H base - 2 -
2-Cl-CH, H (COOH), - 10 -
4-Br—CH, H base | o | - | -
2-Br—C.H, H (COOH), - 2 -
3-OCH,~CH, H (COOH), 1 - -
2—CH—C.H, H (COOH), 0 - -
4-F-CH, H | (COOH), 0 -1 -
4-CH,~CH, H | (coow, o | - | -
4-CI-CH, H (COOH),.H,0 - o | -
2-naphthyl H. (Coon), . 0 - -

- | 4-CN—CeH, H {COOH), 0 -1 -
3,4—-(C),—C¢H, H (coon), - 3 -
2—-0CH;—C¢H, H (COOH), 1 - .-
2-thienyl H (CooH), - o2 -

el e S PO St Rt e At A ol e, o
A P RIS E R s i S e b S ek




‘A o R ~ Salt form . ppm ppm ppm 2-f 1 uor enyl

H base g 0 - _5-d-2thienyl - H _ base
2'0r‘, 4-€H3-CH3 .7 . H base 0 2 2-CH3, R
r-C6H3 “"H - . base _ 2 _12-cH3,
4-Qd-CcgH3 ¢ _S H ___base 1,523,657 3-Br-061t 14 5
oase _ ' 2 '

1% B ’?Bérf)‘ﬁﬁéﬂgm) H - (COOH)2
wit . :

fungal 2 i- 2,3-(CL-2-CBH3 (COOH) 2 . _
>g1-\er83 NCO2- CgH4. H : base _ 1 Antlfungai score

lovangy -'(.BrY 24 C6H3 H ( GOOH) 2 . Base .

2, 875-(Cl)3-CoH2 . H (CPoH) 2 Sh";' 0 | 2504 "100 o1a, |
4. OCHs - CBH Moo 2 arom oo PemL PP (BN - coHB
CH3 . HN(), ﬁ-fluorellylo 1 gasé- (Cl) 2- 4:6"63 - _CZ H,
“HNO, o | o 0 o 2.% (¢1)2-C6 hCH, HNGB.

. 6 L0 2, 4 (COR2-teewB HCAHObase 1 1/ 3( GOOH) 2 -

.2 - (0)2--C-1] 4 g, H H 1 ol _"Jo

2 4-(Cl) 2- 6H3 - 48@% Nq‘g base o9} b

2,4-(Cl X)-@6H3 2—-@%,45Br—d'ﬁJ\|0 S base  _ | =2] 2 -—
2,4-(Cl)2- 6HI NCH17  HNCG ool A 1

Prophyl actiic acti on| Zg&Has-CEGHi plje pbl yphdgra on cucynbler juponfotidr
treat nent. tyoung cuf urper~ gl ants i t onfegdgaf -stage werg sprayed jith an
aqueo.ls 5§ solutiop contal'hl ng 50@, 250 dr 125 ppm ¢gf (1{a) while
controls wgre kept |S-lw@Heated. AftifHcidl @GBLtiT on {wi@ hisper ¢s -of

Er vsi phe pdl yphaga out |by sligh ubbing the}planys wtlh a

eayvily infiected 1eh 03815 e'gt 6t H: on E(%o.}ﬁ’day aflt er re%t W At the
cor .
' h. kagdbEAt E ;:Ia_y aa‘i-&cn,t-(rj:glﬁt rrent dt]Jne Qel((ccmlmza?e ofhlaaa fs-l,lr_ Sce
W thcked by the fungus was_ determ e sep ely for tlhe, i pf ect 10 }.
PP‘Ea:P/Ies and ff or the e?mbﬂ?z”dég'el oped |l e %fé resultd g’rvwn ThiTabl g 1.1

gref mean 30 val ues fz;)4_(§[)plc§nts and ea(presmbu)p per dent dttack as
conpared tq@ untreat ¢d

1 5p2.657 ¢ ) 4=5"‘(C1)s"'caHz H (COo0H), . 1 O 6 [ err - 7
7 TPBLE || gProphyl a,tj_@l Achlcan. I -aé agdajc¢sdm Er ysi ghe_gli amg nifs on pparl ey
dpop soil tjreat ment]| Dose in ng. ’I-a) per pI ant " att&ck versus .
con{rol Corjtrol 2,4-(C),~CH, 100H1.0Q HYOs 1o - - o 10ny
0 I|ng ' : C. Qr ve taglj.on agai nst_Efysj phe grami ni s
on barl ey L;pon foli arz’h(%%‘t—gé*ﬁt. a_é'h’ fikb; Y rpe & -
- _ ' 2,4~(CD),~CH; | nCH, | HNO, - 0 0

. - 2,4-(CD,~CH, nCH, 1 1/2(COOH), - 2 -

. | 2,4—(CD,~CeHs nCH,, | HNO, , -1l 0 0
- . 2,4-(CD,~CH, nCH,, | HNO, 0 -1 -
- _- - 2,4-(CD,~CH, - | nCH;s | HNO, - 2 | -
_ -} 2,4—(CD),~CeH, nCH,, | HNO, 0 - -

" A.1 Prophylactic action agamst Erysiphe polyphaga on cucumber upon fohar
treatment.
Young cucumber plants in the one-leaf stage were sprayed with an aqueous
- ) solution containing 500, 250 or 125 ppm of (I-a) while controls were kept 5
untreated. Artificial infection with spores of Erysiphe polyphaga was carried out
by sh%htly rubbinz the plants with a heavily infected leaf on the 4th., 6th. or 8th.
day after treatmeni. At the 18th. and 34th. day after treatment, the per;entage of
leaf surface attacked by the fungus was determined separately for the infected
10 leaves and for the newly dev eloped icaves. The results given in Table 1.1 are mean 10
values for 5 piants and expressed in percent attack as compared to uvntreated.
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I ’ .
Barl ey prints attacked by Erysiphe graminis were sprayed with an aqueous
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Apple seedlings, one year old, weré sprayed with an aqueous solution containing

(I-a) at the indicated concentration. The rlants were artificially mlected as
described in test “A” with spores of Podosphaera leuchotricha | day afier
treatment and incubated for 36 hours. The degree of fungal attack was evaluated
25 days after treatment by counting the number of spots. Per object 2 plants were
used and the resuits given in Table IV are mean values expressed in percent attack

as compared to control.

15 15
TABLE IV

Propylactic action of (I-a) agaiﬁst Podosphdeza
leucotricha on apple seedlings upon spraying

Concentration of (I-a) % attack compared
in spraying solution to control
0 100
100 ppm 0
0 ppm 6
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Tat S. TAHLE VI | Nunber of animals per culture score Culture score*) Nunber

rof : Day after Treatnent . animals treat ment 0. 1

2. 3 ‘&4 Controls (PEG 200) 4 - 14 0O .0
0~:=1:"3:3 (1-4) (40 ng/ kg orally). 4 . . . - 14 1 (& >
0« 0*Jg:culture-sgore. 0 = no growth 1 = 1 Qlonies 2 = 26-100

col oni e = >100 .cgl-a.m.ec A= 'g'me.n.am-e.-c 8 S 3.
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5 Four: s after fohe | asﬁres%édenatplmlit panatirmtl& comtt@dl. sacrificed, the 10
. ki dneys noved, cultivated on Saboura d agar medi um containing Penicillin
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The compounds of formula (I) are also very active against a wude variety of
fungi which are pathogenic o human beings and animals. For e.ample they are
active against fungi such as Microsporum canis, Trichophyton n.entaprophytes,

15 Trichophyton rubrum, Aspergillus fumigatus, Phialophora verucosa, 15
Cryptococcus neoformans, Candida albicans, and  Candida tropicalis. The
excellent activity against Candida albicans is more clearly demonstrated by the
results obtained in the following experiments.

F. Activity of (I-a) against crop candidosis in turkeys. _

20 Young turkeys (14 days old) were artificially infected by gavage into the crop of a 20
suspension containing 4.10° C.F.U. (colony forming units) of Candida albicans:

- After the infection the animals received either their normal diet (control group) or
a medicated food containing 125 ppm of (I-a). Two weeks thereafter all turkeys
were sacrificed, cultures were made of the crop, and the number of candida

25 . colonies per gram of crop were counted. . 25
The resuits are summarized in Table VL .
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_As is apparent from the results in Table VII, (I a)isa very poten' agent against
vaginal candidosis in rats, .
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H. A&mty of {I-2) against systemic caudidosis in guinea pigs.

Adult mele guinea pigs were n'maveno'quf infectet wiph ﬁaqd m}bpqapsgwhi@h
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potent agent against a systemic deep mycosis in guinea pigs.
Apart from their antimicrobial effects, the compounds of formula (I) possess
valuable plant growth regulating properties. Dlepending on different factors such

as the species of the plants under treatment and the dose of active ingredient

administered, the observed effect may be growth stimulation as well as growth
inhibition. As such the compounds of this invention are useful as plant growth
regulators. More particularly they may be used as plant growth inhibitors or
retardants, especially as inhibitors of sucker growth, e.g., on tobacco plants. Under
certain circumstances they may however also be used as plant growth stimulators.
The plant growth regulating properties of the compounds of formula (),
which are naturally intended to be within the scope of this invention, are more
clearly illustrated by the results obtained in the following experiments, wherein the

compound (I-a) was used as a representative member of the compounds of this-
invention. The results obtaired with (I-a) are not given for the purpose of hmltmg .
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meamps. 20 § When Giewvthoegniaing difeayfof (Hakon ravlen trce folar geamgplt oyed i n
compi nati onf with 20 suitable carriers, e.g., in solution,
suspensi on, { dust, powder, [Of NT MeENt or enurs on rorm a nrghgetivity over a
very high rlange of dilutidn. iG® (956 1) diftestro} ‘regzhte eBnt|rations of the
_actilve ingriedient ranging [Eranf B IHPPR pe rp’r'%tp 557 lased on the
wel ght of carrposr.ti ons enyl oyed, haqv,e been found effgactlve in 25 - -
conbatting fungr rbacterdia. O. course, hipgher concentrati ols may al so be
extRme§npl oyed as vvarrant ed Hy the pd*ticular Fituatio®® The folfl owing |
exanpl es arfe intended to, ijl lustratgy but. nor to linyg, the sqope of the
O ent ,eention. Unlessilotherwise stated tall parts are hylweight.
3f;§?§%‘§aratr | 30. A stirred and cooled ([err]) solution of 30

i as @owihS 4- am no- 2K. Sucker growth htREMQBYROPMNLs) et hanone in 360 parts of
ant grov;tllncent r g) hydr'&bmcgmlamtsamrd“xmtm ers, raiged ip alret geanhonsa bt toppea a3 @hepart s

thibi !
Wﬁ' %fcet | 02 aACi ?‘gﬁzr s(%ﬁ treatr%ont l\‘yit %‘ a 0:83 17 pemgn o} camnounsdo(?I Hm

ants .

timufbt rE' te i'n 200 par ta$ rﬂ s dialveknt dnld 13 g Ji’/ﬂzg out.

‘ormula (I), Each treatment was replicated 3 nmes 12 Days after application, the subsequent

1, are more sucker growth was assessed in comparison to the topped and untreated check

wherein the 25 plants. 25
unds of this 25 The recorded reductions of sucker growth were 100 at the 3.0 kg/ha rate and

e of limiting - 90% at 1.5kg/ha,
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mnutes gt [err], the whole was poured onto a solution of 30 parts of
copper (lg) 35 chloride in 240 parts of a concentrated hydrochloric
acid soldtion whilé stirring. 35 The mixture was heated for 1 hour at
'_[\err] Af,t er- cooling to roomtenperature, the product was extracted twi ce
wth 2, 213 - oxybi spropane. The combi ned extracts were washed successi vel y
with vvate , a dil 2
dried, filtered and evapor aLedrowyh RlhEig oa&oﬁﬁa;t §mﬁo26% of 1- 40
(4- Chl or__"_-2 met hoxyphenys ﬂ:ﬂmpiangva “Hark” were t*rown mpmsmthegrowth chamberat23°C 20
40.mp.. .\ C.. Preparation u‘gvrarere :gr,al.\‘/e?lthé?:ﬂiféetg ueou mfPW
parts of Jbenzene way e ad@gd ettt 1006 00150 4h 0§pm‘7§£€‘5¢ gf

rono: §- (4- br ono- 2- met M pheowt h) inhibitié® of the treetehqma(menaa patf3bh a:arht:&h&ic was
butanol . %433.5 Parts of 13% dedisedd ddvswere then added 45 dropwi se .
‘thereto.{§Upon conpl eti on, &9 'Prr“ﬁgemweaﬁ{’ﬁaﬂﬁ%d overni ght at a refl ux
terrperat
t he 35

0.1-

Llure was evapog
resi due was ¢li ssol y@gkmbst 2, 2' -onwpg,gprhqmgm Th¢
solutlonwas stirred with 15 papts—ef—a—concent+ ' ide
sol utron=_- ‘The | ayers were separ at@g) andodohgma0. aquegys phasejwas
extracteg-with 2,2'-oxybi spropaHe. The conbi ned grganic 50 lfayers

<-4}

wer e - vvas___'ed with water (till nefit r al i zaP$°d®P &idrijed, flltgof’ed and

2 (bromo- nethyl)-2-(4{brono- 2- net hyl phgnyl ) - 1, 3- di oxane; |np.
_ ~ 30 ppm a.ipr gpar ation0%] |
'§ng the procedure of Ppepasation Il but jusing an %qw val eTt anount
ropriate |-aryl:-2-bromb=l-ethanone in pliace of Jhe

:(4- br ono- 2- met hyl phenyi )-1 - et hanone used therein the foll ow ng -

br ononet hyd - 1, 3At.die oomtbramen o060 prpmepmb&dnteﬁsﬁ)/e green colour of the foliage was
“romet hyl ) -1 . 3- dP‘lfQ%F‘hn- -yl | benzon

R o s ot f%grrsci com sy

mp. % .§4C and 2- (brogmy
4 - R the ketals of formula (I) or the acid additio of as the active ingredient in
ation TV B/ Par@solmnt btﬁ Solgh lsonisolid phligyd, 3} g]ﬁm @t@mmdmr@dmon it
ing
u

.in 220 parts of’§°l fhod of omba
e were added dre¢ g a Sﬂfiﬁﬁ%mﬁe o nt (Lq}’il £20pe We ﬁ)%ltag &[v@ﬁk or
After stirri ng ﬂlnrentk ihouhé faiv r;t:)emlEions§ suspertse alispérsinms, or4oxpmrehs o:i
enzenesul #ni ¢ iaHea aa;cr h@- n °fdmdf>'5°fvr?éﬂ et
s 5o A B B R
xture was evaa@aaére. R u’s, eddne,eg WAS ta en up In ’

pane. The resulti n‘@phgobajmorsulvmcmsfheﬂ wcw@bﬁcv@lrythenwepwmttlldn af
pu verous

The whol
react j- Qr

parts (6 }-59%9 of 2- ( br onbele, benﬂoﬁhte, talcum, kleselguhr and bonc acid; powdered cork, sawdust or
A& (5-chl or g- 2- t hptéeffine-pplvaroys gﬁ@[‘dhéf veg B_‘mbli%gl err

-Preparat Pon V Fol Jﬁhg #g;%lﬁ&;él

equi val ent arrwm :oaaftae@dftmeédr@oaelinﬁd:y tNEGORB A ahithR kSt
of . the_ 1 (5-chl or o 2-thi e fterlfﬁmmatvd byheaemhamﬁéteumthsmroe|anredmdqepressure

fol | oui nf 2- aryl - 2( br o B8 ngen dpedisne g}@sﬂgmtsv such pr vge}sgriﬂag@;gr%" also
:\il ; that b
2-br ono hyl ) - 2- ( ?gﬁe s&f {s ujedge h ¥ ,ﬁiﬁ% ofa S;fi rrésf)d’r u;gsoshould preferably

not be readily inflammable and should be as far as possible odorless and as far as

possible non-toxic to warm-blooded animals or plants in the relevant surroundings.

Solvents suitable for this purpose are high-boiling oils, for example, of vegetable

40 origin, and lower-boiling solvents with a flash point of at least 30°C., such as, for
example, polyethylene glycol, isopropanol, dimethylsulfoxide, hydrogenated

- naphthalenes and alkylated naphthalenes. It is, of course, also possible to use
mixtures of solvents. Solutions may be prepared in the usual way, if necessary, with

the assistance of solution promoters. Other liquid forms which may be used consist

45 of emulsions or suspensions of the active compound in water or suitable inert
solvents, or concentrates for preparing such emulsions, which may be directly
adjusted to the required concentration. For this purpose, the active ingredient is.

may also be dissolved or dispersed in a suitable inert solvent and mixed
50 simultaneously or subsequently with a dispersing or emulsifying agem

1§n m?ound a) a% 5

re with a water-separataorThe reac at ed and

dd. The solid residue whs cr yst &dol doa&d. f rjom et hayigl , "vyi el di ng 30.5
f

Jibiue i A bt o

I gmlohydzb)(l dec%ﬂté@giﬂ%ﬁqﬂlﬂor or (;:Q%E?IC atu al"f xego“&c IY C@Ilo hos 3'[23 _
¥ dofe A A, (? W&&Ebg

for example, mixed with a dispersing or emulsifying agent. The active component
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2= (br ononet hyl ) - 2-(3-broer 4- et hyl phenyl ) - 1, 3-di oxol ane; bp. 126-[err] at
0.1 mm presﬁsure 20 ' 2 (brononethyl ) -2- (4 | odophenyl ) -1, 3-di oxol ane; -
mp. [err]; 20 § '
25 (br orrprret hyl ) - 2 (4 chI or o- 2- met hoxyphe
—<5=( bromoTet hyu}..z_(-g_4_d+-b by—i3 NP S .
MQ -9 Partis of 1H— . lﬁldfﬁT‘\P%zlt Icééo_llgwg?@g ";B%I:EFSICE)iUbﬁWWE% ‘Pfyil §reRTirat tvwere 25
iilgaded: to astivred? e 2 4 RN B TR O TR
t‘-aﬁ tabanol . The . oﬂﬁ]’r B@ b2 Srel @BBMIEds Bk mPNQIidRE mlaﬂ’ assatces. unt 1 | 1‘!
i nt er nal 5t enpeyr at ure &hr eemo mmomachede acliveeppmmBeq & Yegisexfin the form of

feck | "@r om)meq hyl , 2- (zngﬁnﬂﬁ hr 8T té\sﬁ é aglivefoBRereHh & ql ddﬂgi(é;@"rs
:h'a

reaction mxture w@% Nyl R }q‘h [eins “650" gdaca" ter ligyidts, Su

=l 3-d|oxolane' np. ~Nahd
1557

uoro-
Ess &Hraﬁnc erifdre léﬂ/g d to
.cool tor O(IQm t enpesdn lﬂd’rﬂ)eﬁiﬂde,pﬁlUrnEtﬁih&nhﬂhtMﬁkM’cnts hethaOway, solutigns @eigi t at ed

t
product wag fid t er @cspfd arabitaineg 5"tnah,lwm_eedprflreémleléla¢r9@br | asq pasticularly 30 10
%?? ﬁ fungl and bacteria, e.g., it closed chambers
[o]

(act i vat ed {char coal} “ab %J:?'% o
-12-(2, 4- (§| chl oro Q,g'i?, Q g&b rﬁﬁovfﬁta (]n fiﬂ-h erfd'ﬁdtltornloézo(r)f S np.
[er r]. B. 5 Parts of The [cBmpdinds dnd:hbmpmphen hel;nSPmndn ormyl b -apnlip d et hyl ] ]

H 1,2, 4- tiiakole ven th r&f segrg ordmatenal to
22 oo o opane e “aa;“f:,,d i af@';ﬁ%@ﬁs’% P AP and

crystalli z¢d tw cesp ,mrm; -spfa@mg, Gﬂ@h;ng(l mdarhg .-pre nan or by other
1-[2-(2, 4- (ﬂlchl oropllnelh In)can& - di oxol an- 2 Irnethél 2, 4- tH%zoIe
nitrate; P llﬂ&T Qesmp@{;mdsl of che lmentlon are enyg }od)ed m combmatxon lwst 20
: : abl solut 0 owder, ointment or emulsion
1-[2-(2, 4-dichl Oromﬁﬁn °hf)‘gh &A:Eﬂolae%?afl TR ﬁé’ﬁ'@ﬁ&nﬁlm on k¥ obsetvedi- Fardxamplt.e were
.conver t ed int 0 t he condefitadtionsall the aquive edmx opade to Ilhercsml Yyaweghtal t so-

waé’asre I°t{’e‘|h > veight 0%.?&!“ glt»aﬁnml% Fslive ithe
"'a%?r"é'ﬁluct Wa$ 1?5? teré ﬁ Xaj;’g 7&?&“&/%@?@?2 gf,li 6%’%1’%%%0‘5 )écislovbaet ed %
-egubdtiag coal ) , tyi el di ng, § Rillowh by XGhpled aftafdetide@hto Mustiade, b2, bt €bi takit, Greoplyntyl ) -
omprigingli oxol ar§ 2- y| metofiyte] presentHnventioh. Ainlesy etherivise stateflagiepariypre Pieweight. Exanpl e
mg’ilf)fl“ﬂ% 6.9 Parts of 1H1 , 2, 4; trlatzolle and 2 parts of sodium
y thedldk de i 1P %Oowarts ofs Mibed £3 EddIRL feu% gmmndefmr&aradded @Qniacsid 11 edsg
tsthSQbﬁ.lt I on off 2.3 palmteshoafphsndethandng @03 apztrs off anmhmm ed Hiheacmenhamdl was
slvepteppved at nornal ﬁ?le%@ur" %PI‘W‘heai‘ ﬁ%Pﬁ%ﬁ ﬁipeﬁe@ma dBiFmﬁfr P"])‘hggas

arts of water irring fi

en fter sti

¢ o"aﬁ@hed he” ?%ﬁﬂ; gggtfg‘thm to a solution of 30 parts of copper. (I)
e onone wmrmpm pkcid e R R e
ffecB) or sti rred arfte méfthneverd héaped @r ﬂ]cbumrsat 6CI°I€eArftea@t0hmtorrp9«tl tempergduse, oured

.onta water fand  5@¢he pradugt Eﬁfd‘f” 96 et her.
:;1[:: (PeXt ra q Was mg@ég:\ ‘s.,g succ ssxvgg'ﬁa 11@ d‘%ﬁa g?h?twpfpgum %ﬁ Je K r{‘dI c aCI d
:bosﬁl&ltutlon s aglded.(4-di ﬁoQFmHil&)xmbﬂehﬁIe&'aB et was f| I tered of

1e, ‘@Pkﬂstal lizéd from &-piNtGre of 2-propanol and di- | sopropyl et her yi-el di ng
wdysk'Rarts ot 1-[2- (2, 4-di chl orophenyl) 4Pnapztrkt)dn -1,

%ol ane- 2o}l met hy ||-1B|Pamzof4-mq¢h esm Ifenigacd ene@ d 8.3
frkaeis'or T Lo & el e T B e e

jhe;%s ﬁ-rﬁt ion, prepar ed x Rt R85, Stidh g&@dbdhﬁhlﬁdﬂ &&n@ﬂﬂ’it& 1@ ux
,spcz{;;ei%anol After st |tcmpemgurﬁamtha@amr-lstnaeasorafherrwnvn le msurl@m %@ %géhet s of

dissolved ing 2 i
d. NN di mabml -1o % trated s mﬁhy?i)x%x §§f%§,f,{h{3 t"ﬁlé;[vﬁae epa a‘f{'@or at ed.

prefﬂqblm a m xgur Q) Of 2 ?)cégi “ iod?‘tracted with’ 2,2'- ox)‘wspropane The combined organic 50
mu:[dgﬂﬁrmrret h) )-2-p eiw}swéb:&w:dhwml}asmﬂamdnaarpmnm)mne;nd‘ﬂta&s|anm¢wapdatdé was :
, 522, 65 hgpelidiresidupwe eym ed fromesthoglelyieldmp 3t prrisof 24P s.  The
uch Rt | ON 4giixt ur e w3t ’?g‘ (ééf“t"?f' g eyt A& and poured onto water. Upon
"°g§'@}"'&t chingt the proopuc Was precipitated. It was sucked off, washed with

ble : - Preparation 111 5
ssaryVaVif! - dri € d ehd cr yStFa]kl)v\lur%get(iI\e procmure of Preparation I but using an equivalent amount of >
sed’cons 15t an appropriate l-aryl-2-bromo-1-ethanone in place of the 2-bromo-1-(4-bromo-2-

table inert 45 - methylphenyl)-l-ethanone used therein the following 2-aryl-2- bromomethyl-1,3-

de directly dioxolanes were prepared: ,
gredient is, 60 4-[2-(bromomethyl)-1.3-dioxolan-2-yllbenzonitrile; _ 60
:emponent mp 92.4°C; and

ind mixed 2-(bromomethyl)-2-(2-naphthalenyl)-1 3 dioxolane;

L. 50 mp. 64°C.




b T NI A, . -

érm"xtdrei of ethanol and 2,2 -oxyb| sprcpane (1 5 by vol urre) yi el ding 10.9

42 o AR ATALR T arm s m Ve £ ah AT e s ST

parts 5 i (43.7% of
- 1-(2- phen I-1 3-di oxol an- 2-yl net hyl ) - 1H-1 24- trlazole np. [err] 5 -
\a(rpl e TM. Fol |'ow: ng the procedure of Exanple Il but -using an equi val ent :
unt - of_* an appropriate 2-aryl-2-(brononethyl)- "1,3-di oxol ane in pl ace of
the 2-°(bromo- met hylyy- 2- phenyl - 1, 3- di oxol ane ulsggﬁg-perei n, the follow ng
1,2, 4-trijpzol es wereg—obtarned: ~—

e AR 5‘%‘* i

h«iﬁﬁ“ g BRer

\J err ]; 1-[2-(4-Dbronop ki ter stirring for 1 hour at room
- 1H- 1,244 triazol €;5 np. Ee@men]atura, 4-;§a2ts 0341rm:tt If nic acxd and 360 parts of benzene
3. di OXOI::}; n- 2-yl met hyl | weig addedy Thq Vhole a5 g}rre ff mht with \lt'ater-sepan;tgr
L1205 b ooy 1) 9SS o [T Wi
[err]; A .15 and 1-[ 2- sdillutnl (hphleﬂyé )solimﬁr dhd)x an lt‘l‘ﬁ'&vbyi‘ ] dneﬂil‘HlﬂterEd
Ctri azol et [err]a Examﬁlperagd Theorepidug wasoistillpf, Jyighdiag 73.3 partyl (64-fler of Za@de@
to a stif: -ed sodi um et AEYRRE-(Sefloro-2-thigaylih3-Giprolane eipa 18121 4 40 PP PETUEE 6

parts of .};-odl umin 48 parts of nethanol. Aft epepadfliotvi rring for 1 hour at
room tenpkrature, 135 partSPn)jfowM,gth netdoyd eﬁmepmodév\berusmddedn a'tll'hqulvalcnt

nmet hanol Jvas di sti J ed o ?‘0‘&1"0%? ?téé D’I‘ ~e{ARge irg) a‘i‘* ],grgelll '
of [err]ias r each tha §°‘8’f B?%‘H%r%eatr {pros: r° %l%'ll’ "o e
trichl or-henyl )-1, 3- d| omkmemw 239Halmblenafyl)pc3t<amuumm dmzte wer e

successi vkl y 25 ad%@d’n omethylh(Sebrome-4-snethytnbenydirich- diexolansichb- dier HoYhtat

After--coging to r o b} BIRE AL NS 3 J&%l;‘g% Qi M xture was
_poured o o water. Hpon SeraneRin 32-?’ e iBotadl e, 1hbId emad
of f "and shed wi th wat ez-(brEFinemphmslm(:ZM-dmhompﬂemgi B-mokaslarehhmrm‘ret hane, was
purifie y col um- chr omat ography over. sili cagéaI%g %I ng a mxture of

tri Chl O t hane and 5% gqi %@llelc,&A-tnaZOle Iﬁé@t@ of dmehyﬂﬂfn%m:dc were
fracti ongwere col ject edagded 1& Beti@ @ﬂﬁloH\BSZ@‘ﬁ&Mf-sodlumm 120 parts ofSfdetadrdt . The

The resi‘die was crystall mévdnolfmomrllloaedmt n@mbp;@fsu@ uﬂmlilc?c toingly pm%aﬂergasmil;({‘g 3
. . w reac 1he Q me { 101’0]) eny -
met hano 9: 1. by vol UI'TE) g?ﬁ werg dded Ihggécrac n(zC;rx] % ?""“dI refluxed for 3 hours.

(2,3, 4-tif-chi or ophenyl ) - {f wee . fouréd BA0! Sater Frhe
[err]. .Exhnple VI.385 rec:pumed DG dryet am ed aﬂpﬂleo;}{owmﬂher
usi ng. egill val ent anount s flVaE harcoan) yie ﬁp?@gﬂf & @%Qwiﬁqrpwgﬂﬁh’t%ﬁlvm ag-2-

thefoI'I'-:?‘=n9124tr|a¥ %}F?% 113(8 “H 8007 H212'
L yl) - 1,8 - dioxolan - 2tnaleaW€ie rted the ali?%’x)ﬁ § ;gﬁae t@fl do lin

- [2- (®- chlor 038 2 -tltehanm(?slf Fedbffandcruhth@ﬂezncerfroznZ-ply mnth ie mg3]2h1‘tsof |

1,2, 4 - i azol e; 40 1 [2- pqh.cnyl)-l 3-dioxolan-2-ylmethyll-1 H-1,2,4- tnazole ritrate; mp.
40t [ (3 - brono - A72: CmSt b%ksp BENML )2 4‘-dlghlgi‘opheq§'191(9hf?a5@olan 2ylmebﬁ mﬁm}d J-
- 1H -- yA4- tri aZO| e; fﬁazol ﬂé’r& tanvérted inta’the sx(l%te-sa]bmamaoxym@ropamse ys
- 1,3 - oxol an - - 1ltereg|qff_an4c1glstqlhz€s(i:rflqo%§2g%% an uc}f;;:gdiltq@d
1-[2 4-ch|oro— m & act ‘?
1H - 1, 45 tri azol efulrt;f& eﬁai% ?Chro yl) 1 @ ?ﬂ] P mg&gf

1H 1,2,42¢riazole and 135 parts of N, N- d| met hyI forrram de was added to a
oo s B 07 oY b R PR e L B R B8 PR
.of sodi*wfl:in 56 parts of g amid é st solution of 2.3 Eﬂa M8tin R

normal prgssure until anpamd er mad hartoe,rrpl&f mEthago] Ofas [rehod edvms'lohﬁﬁqh&dlre Antil the
m xture .4 27.8 parts ofl &gﬂm

& _ -’ﬁ%ﬁ?wﬁ GPrRAYH park, oB2hr ‘gm
o 3 pard o pot 1 gl AP R IRE T ORt @;g%ﬁgﬁﬁ%u%%aﬁ e
refluxed:gor. 6 hours. Thehe i QI dnkdebd Sviddods I-btRerC ORY extidct! VAR Washed

t enper atuj e, pour ed onto \mth water and an excess of concentrated nitric acid solution was added. The crude
. nitrate salt was filtered off and crystallized from a mixture of 2-propanol and di-
isopropylether, yielding 15 parts of i-[2-(2,4-dichlorophenyl)-4-methyl-1,3-di-

55  oxolane-2-ylmethyll-iH- l 2,4-triazole nitrate; mp. 137.8°C.

Example HIL
8.3 Parts of 1H-1,2,4-triazole were added to a stirred sodium methoxide
. solution, prepared starting from 2.8 parts of sodium in 48 parts of methanol. After
. stirring for 30 minutes at room temperature, §35 parts of N.N-dimethyl-formamide
60 were added and the methanol was evaporated. Then a mixture of 24.3 parts of 2-
(bromomethyl)-2-phenyl-1,3-dioxolane and 3-parts of potassium iodide was added,

ry .
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" 55 wat er and the product was extracted three tines with 1,
- 1,'1- oxybi set hane.: The conbined 55 extracts were washed twice with water
%%ed filtiered and evaporated. The residue was converted into the ;
ethanedi oatie salt. i n 4-nethyl.- 2-pentanone. The salt.was filtered off

cryst al4 i zed fysom 4- met hyl - 2- pent anone, V286#i ng 16 parts of 1-[2- 1S
._...(\/a oropl e_ny-r) 1, %ncmhgx\moﬂ-nwa?s s\ﬁl'r@@ram bedraddd fbr 2 hbok THRZ@ARion @liktareedisoat e;
psfP of 60 i [err] cooled td@oom temperature 2nd poured onto water Upon tcmtchmg, t]]; 5@21;(857
1m,:§;;llfxarrpl e | VI | . Fokspresipi tqdh’é‘ @ffe‘*ﬁhe@? éféﬂ i val ent
at nt s app r/P gg f‘%gd e lf mgl elll‘?rr azo
ep, eT‘}aned gat e Salts 4\%]/2, ‘l% Eﬁ}%‘g yﬁ'é}m} % ] gal t : >
xlnnﬁftrng p0| nt [err] [ er Example 1V, [err] [err]
ha '@YW ] Fﬂrw]ng[tm’pr])cedru of Exampie IIT but usﬁr@ran quwalent amountofan [err] . -
";'- @n o[e”] appropnate Z-aryl-z.fd p‘lrmethy‘\-i .3-dioxolane in of the 2-(bromo- 10
! biDmOI: 1 methy} );é?plh nyl-1,3-dioxolane used therein, the foll ]24 triazoles were
pre fe 1_; 10 obtai T T. j 10
[err] 1-[2-{4&dit dphE@A)E 1] 3- d10xolan-2-y1methyl] -1H- IZSFm zole; mp. 160 l°( err
[err]
2- napht hal ényl 1-02+( @quq(;pheny]) 1,3-dioxolan-2- ylm 4-tr1azole r:l@ .
qui aé;‘f;r] 1- IZE phenyl) 1,3- moxolan- :{l 2,4-triazole; mp. 59°E
-th ] . I-12 3-met yip }Ln ﬁ3 dloxolan E; H- 1,2,4-triazole; mp 105.4°L81 1]
mx[lgdré] [ ety ] © 15 i- % [3 bror]nop[ 1§ 3-dicxolan-2- },lmethy 1H{1Q[4It 1a73}e'(, hing.ny15.4° C 15
and | err - '
- 1-[2- (3-mtrophenyl)- 3- dloxolané(gwﬁhg] V442, 4 n;zo‘e mp. 154.1°C. [err]

1303

i§| u'?r gnggr&s of éH_tl 2t4 tri azol; vere added fo a sti rred sodi um met hoxi de

. prepared Stgplg, 4-13i P&}é%% dd%@% WN3tirrdd 484iA rheihdxid

Comndhanol . Aftgr st |sélﬁtﬁdigprg égﬁ] ?ﬁ:s saarrt:'m@mmempmlrpamwé;eﬂmsa .‘p&ﬂ:t s of20
N, N- di met h for rramsniemgvém'el baid et rodﬁh@'rwena 5%@ i N Nidimesyldgrmaggidenor nm|
pressure u an § 0?%”“““: ‘" rprr s gf“#@%’ﬁ%ﬁf Then,

md8w rts of Ot assi 'ﬁf’*ﬂﬁ@é‘h@ nﬂcl l e and um 1od1de were successively

lan 'grom) thyjs)

[ eragded( Q‘hmﬂrbl@x\yqa rr nd lrerlu mléhane@fteweqoghrgdt@e@om 25

hcn essivelly. The wsreeeatypasths reagtiqngn d’"f UH‘E)‘U?C teh

,rt3<hegs| ng to foom t effRAud HEsPre ’g}%ajfevm’f‘ﬁ;f w’* water ﬁ é:o%cvrgter and

atet hier esul tling sol UtsilQ_géNansﬁné 5 afi{x@dre lbeir&tWﬂehaﬁdlS%ﬂlo(ﬁrmmahdne The

hoﬁt‘h fi hed 38xj r@cts 30 ecluent. Ter pumra&dtwdn# (wm‘e tollretsd vgnd nth @Zﬂt W% § jcagpor- 30
fi1tered ang evaporéglé’ed'heTﬁé’dP 3 eystaliizgd ARy e (1 3550 ;Sg‘:fm{’éﬁe

j-1ED2.4Hm- chr ofrat ogr a h'h 1) aa%rj] frBhIX LgrggIr liscomet hane

efca‘?iﬂ'g;S% ofq4 nbt hanol "as el uent e‘l‘ﬁeg%ulr”e frac{nl ogﬂs wer e cozlol ect ed and t he :

7 3
%m f‘r nt vvas Fvaporat ed. The reS| due ‘'was @amvMgetved into the et hanedl oate sal t

I'n_4- met hyl ¢ 235pent anoellovihgeths pracedyas of Fermple éﬂa\?rtrsma %Pl\‘,ar‘ sempynt AL gher ¢ oy 3

-11362,4- m X 6%%%3 b4 pﬁ’gﬁv&]ia!ia?)

ure of appy p gfn Is she. sssm
?:sft ing 4 5 parts ﬁ rcf“g}; % f@ %
18 mE drTEt PDXY pherl b 3hldt{>0)20|tlﬂ€hy2 .8 rdibkoydn] -2 - nfett]14 1Hr it 340 krénzole;
-2 edi oa r ‘Ekfa IeIXFo n rocg ample VI |40
but using epui vaI ei; rT‘B % W@L"“mf) gapBPﬁg Pl at eylfm‘?tgﬂ | ﬁg g%err al s,
the follow pg 1,2 Tl oz remet aﬁhdlh?l@h@yﬂah S disRslen - 10yImethyl] - 1H - 1,2,4-
arts of N,N- 45 triazole; mp 148.1°C.; and
wdium in 80 45 1-12-(4- chloro - 2- methylphenyl) - 1,3 - dioxolan - 2 - ylmethyl} - 1H - 1,24 45
e until the triazole; mp. 147.9°C,
momethx1)- :
whole was Example VI
>»water and 50 | A mixture of 8.3 parts of lH-x 2,A-triazole and 135 parts of N,N-
was washed ¢ dimethylformamide was added to a stirred sodmm methoxide solution, prepared
|. The crude i X0 starting from 2.8 parts of sodium in 56 parts of methanol. The methanol was S0
inol and di- - - removed at normal pressure until an internal temperature of 130°C was reached. A
:thyl-1,3-di- mixture of 27.8 parts of 2-(bromomethyl)-2-(2-chlorophenyl)-1,3-dioxolane and 3
55 parts of potassium iodide was then added. The whole was stirred and refluxed for 6
hours. The reaction mixture was aliowed to cool to room temperature, poured onto
. 55 water, and the product was extracted three times with | ,I"-oxybisethane. The combined 55
. methoxide o . extracts were washed twice with water, dried, filtered and evaporated. The residue
hanol. After ! was converted into the ethanedioate salt in 4-methyl-2-pentanone. The salt was
~formamide ! ) filtered off and crystallized from 4-methyl-;.-')emanone yielding 16 parts of 1-[2-
3 parts of 2- 60 : : (2-chlorophenyl)- 1,3-dioxolan-2-ylmethylj-1H-1,2,4-triazole ethanedioate; mp.
: was added, . 60 156. 3°C - 60

e
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[2 - (4 - iodophenyl) - _1,'3 - dioxolan - 2 - ylmethyl] - 1H -

NNree - w .

1.24 -:tigiiazol e et hane- dioate; . lerr]; 1 - [2 - (3,5 - dic¢hlorophenyl)
1,3 - dioxolan - 2 -.ylnet hyI I - 1H- 1,2,4 - triazole 45 _ _

et hanedi’ ;. ferr]; _ o _ ‘

45 . 1 o - 1,522,657 _
17 - (2,3 - dighl orophenyl ) - 1,3 - di ol<,022a’>n7- 2 - ylmethyl] - IH - 16
1,2,4 - |

i.azol e ethanedioate, np. |err].; 1 ﬂE f- chforo -2 -
X

- 1,3 - di oxolRlowingthe pbﬂcg&ﬁ'hyﬂ amplﬂ'h putlusthg 4qulivaient HZGUNE of the
np. [err], propmtq_startl[@m‘e( #5.4hSfoliovting Iché-uianphiehatieilioate 131G were

2 -yl rrethyl] preppfgd: 1 2.4 - triazole 5 et hanedi oate; np.

[e}r] 1-[2- (2 - chloro - 4 -~ rrethoxyph - 1,3 - dioxolan - 2 -
IH- 1,2, 4 triazol e et hanedi oat e; 188 2C. Exanple X 10 4.2

Part's o sodi um h§dr| de di spersion 78% were a ~Portionwise to stirred"

m xt ur e 9.5 parts of IH124tr|azoIe and 225 rts of N, N-dinethyl -

for mam After stirring ugrit—foam g TeEased; arts—of

2: (bronn,_ thyl)-2- (2, 4- di cil or opheny! ) - 4- pr op 9_ P, 3- di oxo) AHEIGRYR added

ng was continuedrfayHs hours at refl yggooHyperature. Tim.ip@action
s cool ed and 1,‘-'3 __Coo_ured onto water. The product was extracted
_ ti:gdes with 2,2'- ~OCH,—CH, 15 oxybﬁ‘s‘b‘?’épane The colMiried .
extract §gwere washed with.omgtesy, dried, filteredoans evaporat edm'[b@

resi due S purlfled by col umm- chronatography over silicagel using a

m xturesdf trichl-ofBmet hAde—GNed 2% of net hanol (8@0Bkuent. The f182fC. . 1
--fractlcin fuas col l ected -aggyhe gl uent was evapergbgyl. The resi dug v@s
-‘converw 120 - into the nitrate salt in 2, 2' - OXY |spropane he salt was

filter etj ‘éff and ‘cryst al KHGe€H 20 froma mi LEOOH),0H,Q- pr opanonk9arc

2f her, " yi el di ng s (45% of 1- @?f{ (2,4 - dich he henyl)
yl - 1,3 - dloﬁécgﬁ g yl met hyl ] (({: b 1,2, 4- trliaggold’D

np. 132. 6C. Exafiphghtbaleny25 - 1{CEOMRrt s of 1H 175°C,

i um ot Rbwi o2 S3PBToH: *or opar cd st KNORY f1om 3.8 pdricor b

40 parts of neah}mod:sH.The met hanol wasoolpzti || ed of f -1g8i3pt. an

enperature of 150C was reached. After the addition of 19 parts of
2- (brongd net hyl ) - 2- (2, 4341E€%SrBphenyl ) - 4- et h{FRIHB.- di oxol ane, 18R& hol e
was stir@ed and 30 befitdyxed for 4 hours. ]’df@omaactl on m Xt {yygegnas
cool ed pour ed-‘ont 0 wat er. The 30 product was extracted three tinmes
“with 2,°28 oxybi spropane. 2#Bcdmbl ned ext ract s GRPB:washed wi t hIEI&r |
~dried, tered angﬂevapor at ed ‘The re5|‘c1ue S ?1 i ﬁl ed by 2
col urm-'¢fr omat ogr aphy over g} lg f'xhtisi lﬁidé h«hf‘r@é 96%5? HiKide
and 2% 64§ net hanol as el yafon, p di skaSiing ffo&czwnts\w&d hhntd After
el uent 35 evapostatlwfor inptes it u@nmemawéaiwsphlml-dxmethyifmmawe
salt in 2" - oxybi %5)]‘ Opaw e;‘g?u H@fﬂ glsqﬂj{ S%ar(t)s of po a@dggggfdinalr?éefgﬁ 2
ag i zed fro r@f &f BYTD A biaiat o N AN 3 dioxolane. were  added |

",-: sSpropane, Vi eI dlcngsxﬂdl)y hpaﬂ:b& wad Qfifyedodnd reﬂuxed for 18 hours. After cooling to
]_ [ 2- (24 di chl or opheny ngom_ temperature, the reaction mlxturetwas poured onto water and the resulting
_ trac it he extracts
et hyl - 1;3 di OXO' an3g-yl Eg ejjﬁf-ﬁﬁ Enl?vﬁ’ Qﬁ é&?hﬁ{%? of%gl e residue 3
Exanpl e 31 .. mn%af.%%dgf@hpfov UhixtdSd BOLri-
equi val am)unt s of t hehloromcthartboand fr dpeatiznel asehietti 'ﬁlg= umt éaqtvahswert: khellected

¥ ang-the ely p d ted.into the ethanedioate
f-0| ! O\M 1, 2 4-triazole ’%gc'i 8 E{glﬁ;ﬁp%ﬁag?n}:p hsﬁsegr'l:tsé W, srﬁgrae?d%o f and crystallized from a
' 35 . mixture of 2-propanone and 2,2'-oxybispropane (2:1 by volume), yielding 5.5 parts 3
(26%) of 1-12-(-methoxy- phenyl) 1,3-dioxolan-2-ylmethyl}-1H-1,2,4-triazole
ethanedioate; mp. '66 4°C,

Example [X.

Foilowmg the procedure of Example VIII but using equivalent amounts of the .
appropriate starting materials, the followmg 1,2,4-triazole ethandioate salts were 4
prepared: _

1-12- (4 - iodophenyl) - 1,3 - dioxolan - 2 - ylmethyl} - 1H - 1.2.4 - mazole ethdne~_
dloate mp. 169.8°C.;

-12-(3,5- dlchlorophenyl) 1,3- dloxolan 2 - ylmethyl] - 1H - 1,2,4 - triazole
ethancd:oate mp. 204.4°C,; 4
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-‘_['4l- buyl - 2 - (2,4 - dichlorophenyl) -

di oxol an -

2 -

. 1,3 - -
yl met hyl i - gH - 1,2,4 - triazole sesqui ethanedioate; np. . [erry; 45
2 - (2,4:- dichl dr_ophenyl) - 4 - pentyl - 1,3 - dioxolan - 2 - o
yl met hylip- 1745-1H - 1,2, 4 - triazole mjtx@ye; np. 130.3C.; 1 - 12”-|
(2,4 - dlchl'oropheniyj,)z 2.4 auln'g%'l ] dl oxqQran—— mar“ﬁy..- HH- :
imtdofR_# - triazole nldlliabc}ioat ‘ % 4%?9 'i dm’[‘?" 2 2’"&“””d|'5%‘|‘@3rbp%’em) 4
Salts‘}féi)tyl - 13- d|b>{2)4(é\nch~f>2 -2- ryémmhwuh 1,30dioxolddH 2= ylnedhyH - mtu@zgplle
i trate np: 95. 8C. a12 anc,dwatc mp. l732oc 50
Uo7 DRl orbpheralt i gmben. - eplygop sl 1 Kt fghaac 11 - s
1,24 - trjazole nittate; (zn:pch 30 6C. n&ﬁ@(meﬁylﬂ 13 . BgxdisPeat QI%e{hQﬁ-

pr ocedur e df Exanpl i# 1 LAdexdepk etﬂaatdxdalme nrib

br ononet hy} ) - 2- (2, 4-di chl or ophenyl) % RXP Iane ‘used therein was |
(replaced by: 555 an quul’a:‘@loelatsoﬁmﬁmj}h digp rs@ﬁﬁBQWe‘r@-ﬁtﬁ!ed portionwise to a 10
Mo, (br om)methyl ) - 2- etigrpd m!@urdmﬂélmneox tHie 2f4elhhzow prelidsNatimdtbpnul a

(2) vere onfai ned ey n;s’f‘z&%:";tl.{gzn"%°;“°f’ %’ 6*‘@”?1"’?1;?&:;3 :
di oxol an - : d for tﬁeﬁt?x eé%ﬁl} 8I‘he‘ivreactl coole
di chl or ophegnyhg - IpoBred dntoxohkw@n The& pro f-neﬁ Yéxitracted umes with 2 4 - s
triazole, ox)bxsprtoganethe combined extracts \gzere\;'ashed;vuh water, dned flltersled .smdl '

ate e r co chr over gilicage
60 1 - [2.-i (2 - Cfﬁ %‘g@ mixfhre oﬁﬁfﬁ%f&gﬁﬂﬁf) 4% o m ‘El P allont, The st
yl methyl ]7°-F 1H - 1,fehchon Wk collected and the lelule @z @vaporated he residue was converted
1,522,657 20  into the nitrate salt in 2,2’ oxyblsp opane The saltiyanllBt ahgdf :and XhyMalliddde 20

procedure df Exarrplf?"lhm

wherein Z its [err] tA4zoleSlitidte;
equi val ent ganount of an appropr| ate 2 a ml (xbrorm 5
méthyl)-4-retfyl -1 , 34¢ip .1 2L fm"'

" onbrTet ik éi@‘i M rﬁz‘ﬁ

2-aryl-2-(h

it x?efﬁ?" ‘@‘

PERRGLI

So%tﬁidﬁ‘}) g

rnall

dlﬁlll@d

conpounds,sdr e obt aisodign rires(pﬁmtslol eynahdsl

-(4- et hyI 2- phe nyltemﬂefat@ff he ai!&itxoriL¢t2194pa1rts |oa24(1+remo-
1-[2-(4- chif Or Whenﬂﬁuﬁe ﬁé ’%@é ctm lx ure s c g‘ ulrec wgwtggx;c: %nd 30
,2,4-1ri aZ(’| e; 10 product s exttacted th(r times ane %ﬁﬁh )

di oxol an - ‘{1 Peywdshed with water, ﬁ!f,ﬁa fiitd lred a;}:éigy‘;},o,atgd[ T?g?%gue "LTHp 'M‘ed_

met hyl - 2 '- (4 - E';F S}’P’g{ﬁa ﬁp‘ﬁg)wr’ ersilighgs ?@ansmc(gaur:n chigt: me u:nte 3’;‘2 -

1,2,4 - tritazyl e, a'po l()e4resxdt‘liﬁgta}s‘l MWJ he mt ate s ggﬂ-ovalsﬁropane 35

m a bfixtieé @ tﬁmethyl 2-pentanone

d| oon an -2 - vyl rTﬁthl(twaoélEeredoﬂ and;‘%‘&rys;qg?d D metiyl & pentar ,
15 7 - 149% - dine -0xbisprépane] yieldpg: 1. Sopanty of 1 ,4diehlato pH - 2. -
methdxide e hyI]! 1H - 4d‘°"°[“’r“|7a326‘F‘€Y” [l 2 riazole. niggtpempn §19.8°G phenyl -
inollAﬁt}r- di oxél an - yi met hyl } - 1H < 1, 2Béample Xitazol e; and 20 - [2 -
Eolg)wmg pre_of __‘Ex@nple P, (| blxtodsxag cguivdlent arhounts of the 40

chl or@ph@nyl )
it A LR

pgopélate ﬁtz}rf‘%&'ﬁ"f 1alsE§h§I§?Ho§ w, ,ﬂﬁézo&rag@@ggquen spHE WEISr th i n

e kddadpl e | - 5\ may be -Uidi | bagd- RO. @D ABIrdpRSH)CONPAUAGDIR!- 5 T yiMlddy ﬁl)
cooliigdpein Z i err] lHAd@;’&;ﬁ dirm il $es<ﬂﬁethanedloaby, mlsubsﬁ‘id.utl ng ther el n
¢ res L?lF | t ti t ptyl - 1,3 - dioxpian - 2 - ylmethyl]— 45
=d e sval en qu n trla Frf | t |
he résidubr omordt hyl ) - 1, -dpzaxgme aRhp énl“ ﬁg tha 1,3 L odofth | OM_ Nk i1
ure ?btrg“ ned ; 1H - 1,2,4 - triazole mtrate mp. 106.2
e coliected - 1 -12-024- d:chlorophenyl) -4 - heptyl - 1,3 - dioxolan - 2 - yimethyl}- .
hanedioate = 50 .1H - 1,24 - triazole nitrate; mi) 96. 8°C and 50
‘ed from a ; i -12-24- dlchlorophen - octyl - 1,3 - dioxolan - 2 - yimethyl]-
1g 5.5 parts 35: lH -1 24 - triazole nitrate; mp. 110 6°C
4-triazole
- Example XIII.
By repeating the procedure of Example I—A except that the 2-
55 (bromomethyl) 2-(2,4-dichlorophenyl)-1,3-dioxolane used therein was replaced by 55
sunts of the an equivalent amount of an appropriate 2-(bromomethyl)—2-ary!-l 3-dioxolane, the
salts were 40 following compounds of formula (I) were obtained respectively:
T I -12-(2,4,6 - trichlorophenyl) - 1,3 - dioxolan - 2 - ylmethyil - 1H - 1,2,4 - triazole;
ole ethane- 1 - [2-(2,6 - dichlorophenyl) - 1,3 - dioxolan - 2'- ylmetayl] - 1H-
. 60 1,2,4 - triazole; 60
4 - triazole

4

- r2 (2 - chloro - 4 - methylphenyl) 13- dloxolan 2 - ylmethyl] - 1H - 1,2,4-.
triazole

Sy 25_

ey Wa,.:ms,.-x.\a_,g 3
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e t’l_—j/ely 1-[ 2- phenyl - 1 , 3-di oxan- 2- yI met hyl ] - 1H-1 2,4-triazol e;
-(2,#-di chl orophenyl )- 1, 3 di oxan- 2-'yl met hyl ]--1H 1, 2 4 triazole; 30
hI or ophenyl )- 1, 3- di oxan- 2-yl mei hyl ] - 1H-1 1,2,4-triazol e;

B :thoxyphenyl) 1 ,3-dioxan-2-ylmethyl]- 1H1, 2, 4-tri azol e;
| hi enyl )- 118[err]-di oxan-2-yl net hyl ] -1,528637 , 2 4 triazole; and

$ { 4- net hyl phenyl )- 1, 3-di oxan-2-yl net hyl .=~ 1H 1, 2, 4-tri azol e; (g;)'

apht hyl)-1, 3 di oxan-2-yl methyl |- 1H %xgmﬁ}e tg(wazol e. 3b
. The procedure of Example Il may be used %r&fﬁ& RHPPaEs bi fofsula
: to this |nvent(il)drhe|tm Zbie -e@Pl-09dCH, h—toh e SSHCHE: reCHMGHE -k agordingly,
ly used for fu 1352‘“'*5 ﬁ"eé?.f,éi’o st %fﬁﬁé-&%wﬁ é?;yltﬁ ST
bns, dusti iy povgiglsae, thS &mwn@&o OB LT DS ved! o lely 0N 0 tMeT 3t
llustrate t he nmtaatsalon t he ar s bel ng parts-by weight unl ess .

Spec| fied: 40 1-(4-methyl- 2- ethv“ 1H-1,2,4-triazole;
.7 O et %n A i,
azol e 2 1. 1H - 108 hmu@ﬁ ne 35 actant g‘ '
dilute to debrridd meﬂhmlentZraﬂ omﬁ‘hylraxetml)/e li3ngdivdélemt 2 - ylmethyﬂ-

' 2-(2, 4-d 2dpriawgle d |
ol e ‘[Ofgr%fa ISE; $9%gquggthé"yg}’ld“g‘énls%n e %Jgg St 2+ gt

0 Parts of 1-[2mgth 114 Hrl RI2r oipiacaisy 1, 3-dj oxol.an-
bl - 111, 2, 4- trl[a{zé)‘l é oﬂlndj%/\n tlh“’%’o pla? dl?f“lf‘al tdni iXmathglr |

8 50 t hen Sz@art81 af [201 qun wm pRaiged a0, @imdisli NO1.9asS aeRAlkd Nued, y1-
|y the m xture mesylhi éd lm4thr14qumrts of slaked linme. The powder
.fornmed can be sprayed satisfactorilg, g-g)@as good adhesi ve .power .

2. used for dusting T pgrévedit 3ttfofol ai E}&Eﬂ PRl AP B€ itilife® to prepare those
JON: 5 Parts of cdmpognds 20f4£&:dndh|(8ru 1) %%Z &i-@%zd-rfdkei%—z Accmgmgbl',
: (23] ~aryt-
101,242 azm&%* S SRR
] : ne and used as gs atreat man? fe uh us-1n
subj eCFgS or.on wal ls, flb Iﬂ'l,en 3ahdxem-2«y edcfl)sth-bzptramﬂﬂt I nfection by
fungi . ;-( ) O:NTMVENT: 10 % lorophenyl) -dioxan-2-ylmethyl]-1H-1,2 4-triazole;

12 (et

1-[2- (2, 4: dichl oroﬁ?\envl y%r\%, an—22 Cinyl‘llil‘h?gj‘ﬁﬁzz‘m

| H-1, 2] 4jtr1azol e were di-gs@ 9@1)\1\@3@;1»( 12qmﬁ thﬁ]ﬂJHﬂ,ZulﬂrraQolef 400 parts
60 of {ool yet hyl ene gl ycol [24(@(Dhlem'd 155dfioxga2tykmetliylipid]- 1&dtrjdzelacang| ycol 1500.
The sol ugjon was sti r r ed-BPrARpcdot- ﬁ‘l@xa“ﬁﬁﬂf“?}g‘é]d' ézéﬁ“‘ﬁf"ﬁt nent for

treat ment: agai nst- Bingi and_bacteri a. 19 Example XVI.
1, 522,:'-6_5_;; 19 VWHAT \E Thegpppesitions gccording to this invention may be employed ir: those forms
4

1-(Terrjfaryl)ethyl - 1H 13 ZR 8 °‘é§éﬁ%‘ﬂs§i&l B RSB PR Bllowdiy il Faner
the therfgpeutically acti liestfed tde ckehir

neggroup of tehe formy, USPENSION:
»oferr], [err] or %f IWRErer N’ sals aldfaniorq;hem 1haa§o>tomr§ty14mt}g.1lnﬁ
and Ar is a phenyl th| e,lyhmaz Rl ot hi enyl,” napht hyl or

f1 uor enyl group or a substit éeld phen F° icglleravi ng from l1to3
't i

t's whi chagre i ndepetrght |y, aghal BURR:a @ftenftation o active ifffedient
The 1- [4-(2,4-d1chloropheny1) 1,3-dioxclan-2-ylmethyl}-1H-1,2 4-triazole
formed a stable aqueous suspension when dissolved in the xylene and emulsified
by mcans of the surface active agent.
(2) DUSTING POWDER: 20 Parts of 1-[2-(2,4-dichlorophenyl)-1,3-dioxolan-
50. 2-ylmethyl-1H-1,2,4-triazole were ground with 360 parts of talcum in a ball mill,
then 8 parts of ‘olein were added and grinding was continued, and finally the
mixture was mixed with 4 parts of slaked lime. The powder which was formed can
- be sprayed satisfactorily and has good adhesive power. It can be used for dusting
: or for plant protection purposes.
55 (3) SOLUTION: 5 Parts of 1-[2-(2,4-dichlorophenyl)-1,3-dioxolan-2-
. ylmethyl]-1H-1,2 4-triazole were dissolved in 95 parts of alxylated naphthalene

floors, o- other objects to prevent mfect:or by fungi.

60 methyll-1H-1,2 4-triazole were dissolved in a warm, liquefied mixture of 400 parts
of poly ethy'ene glvcel 400 and 590 parts of oo!ycthylene glycol-1500. The solution
was stirred during coolmg, and used as an ointment {or treaiment against fungi and
bacteria. .
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o e e R T

bid enul sified byi REfass- dimetHye - sukfase aenlbx*oﬁheaggentis (aloxBlaISTJ NG ylI-

h, K Iﬁ&ls béing faes epweightinsies Iothcﬁwse sﬁ:cﬂt&dan

and used as a spray for the treatment of fungus-infected subjects or on walls, - -

(4) OINTMENT: 10 Parts of 1-[2-(2, 4-d1chloropheml) I 3d10xolan-2—yl- '

N ¥

i«

4

o




-l.ower al kyl ,; | ower al koxy, cyano or nitro group. -
1-[2-(-2,4-Bichl orophenyl)l 3-di oxol an- 2-yl net hJﬂ,’"’M“ﬂ"‘”ﬂ! 'mzol e or a
_ therapeutical ly actii ve acid addition salt theredf :

\Bi chl orophenyl) 4- et hyI 1, 3-di oxol an-2-yl methyl } -1 H1, 2, 4- 15 21
triazolg ori a ;gherapeut [ caI |y active acild2ad¥i ti on salt thereof 19
—35 a2 = HATWE CLAIM IS
» fogngggf Di chl dr ophenyl ) - %’ A]kwalrv % dngqL[aamHTWamahryg fhe lfédmbja2, 4-tri - azole

cordMand -t her apeutlcal ly active acid additionysalt thereof. 5. 1 - [2 - -
7-(b(o?.‘qo4 Di chl cirophenyl ) -4- pr opyl - 1, 3-di oxol%ﬁ'»z ylmethyl]-1H1,2,4- triazole
hyl-b¥:dia_t herdpeutical ly ‘active aci d additi. onc,,sagt Jhereof. 20 @
formg g 092 (2, _4 Di chl or ophenyl ) - 4- pentyl - , 3704 oxol an- 2-yl met hyl ] -

| H1, 2, 4- tr=i 20 azole or a ther apeut [ caI Iyzfact ive acid addition salt
;e,thereof 7.1 A conpound of for I and ot her than -
simethdse | 4Pt dél n ck Fhr;rrrlﬁt e,%“ E\-ﬁ qu(‘{' %%Pgl“ﬁl%g‘%re described 5

M referencd.to 4ny anp es secess for

’_lmgﬂp%garl ng all-([err]- ar'ﬂl’}ze’tqﬂzr rFF’iz—zng é% 5(%11”51"(:01l l'f%(g'lgrrul a 25 (1)
ylmetbyl| ai meq - in claim1, or a therapeut] ca’l y act | ve acid a d| tion

%h eof , Whi ch prOMSsmcxaxdpzlk)éesoulpe‘a tfHOH" rfaa\’ogsl%gf’xs' ‘g‘fgﬂ’ﬁi of the'

ornul a [err] withignyh héle tltfeﬁr@:g lFe deng halogen atom, a -

Amgthy1l-) 30 ’°m @J,,g AbOR D are as defined in
claim1, d, if des‘ﬁae 5 (szg b]ﬂbn%%%wmd%dmblam 2-M’g\e§ﬁ/lé14§o‘e%‘bﬁ1aé°a* %4t i cal

" Ysofers of fhe prodlmmp;';um fve Eﬁﬂ oxoRRY-yInifiynerd-1,0,5-
desired, . pr np%u ng LS e%ﬂ%%f% %ﬂléé’g &Zéca% ua&igft tlheﬂaofga tsylﬂof sai d 15
SaPligducts. 35 2A (p) mq;qaﬁ&o,a&nﬂ -aeuﬁﬂd,J-mowlaaﬂrphsclhﬂb’rfé'llﬁ At
ootdi@lyl i ON isicarri eckzmubramwapeutmiﬂ)pmtw agi é‘ilﬁ‘ ttpoxof -yﬂﬁ%" - ﬁp”gnt at
ate @rargi evat e&igterrperatur5 ! -1 };( Ad #%%‘é@ag s,hpth et
¢ opBEdi n Y i ﬁ)l br orff ?‘ﬁ%e "[Qa[rize; ch! Eﬁ&gﬁ.a@,e t@'“ _pme;;mmm methyl}- IH 124—tn-- 20
1-[2- (2, 4- dichl or opheBY htherabe dmaz:\ltfp ag- (31;12 tiq!mmmfnttlhfrrw %n c)4 tr}:‘:3 ?athlse a -
t her apeut i cdl I y activé. Acqompa ofj formidy ¢ g‘ ri ses
reacting Bbk |, 2, 4- a}“i"%‘%ﬁ‘l lgpﬂ;w?&ﬂ%%%&r‘%mufro? deéfcrdb cchI or o- o
phenyt)-1, 34 disoxol bia€iflg a p(Eqralyettyly | Bi- 124 elaéaﬂlogméltt ive2s
acid additi ¢n sal t (u)msromﬁaed rhzzla:m rooaebgaﬁemﬂcg BPHE 2 adg‘“f"‘t’h‘a}grtgula
1-[ 2- (2, 4- difchl or opHeehyprpcess pRIRRises. reactisg @i meia safhyof @ compound ot te
2-y_| met hylsg41 H-1, 2, 4-triazole or a therapeptixcal |y active aci.d addition

thos:abrhnst her eofi, 45 whi ch conprises reasti’ng 1H 1, 2-triazole witHl
a Eﬂsormrret iyl ) - 2- (2, 4-dichl or o- 45 pheMyl)-4-nmet hyl - 1, 3-di oxol ane,
“‘ i f de5| red pr@malcaﬂp@nafwﬂﬁrremma:al ly active acid add| tion salt
ereof . A process for preparing , _
{Té_l(Z 4 chI or ophenyl ) - 4- et hyl - 1, 3- di ofcy/ap . : (1) 30 -
“eté’f' hyl ] -I H— 202, 4-triazole or a therapeutitdlly active acid addition sal t
tzhe[)sg];m Hyl ) - ZV\AEIZ;(l::h corrprl S(:)Senie‘leactI rg ]a%areasdeﬂnetdrnllc a191|1 arwI &Qesxrcd
dle t} ara‘gng and iso. atmc eoche lopucal 1somers of the products thersof by
Ilﬂ?z%ﬁ 657 kno“n procedures, and- further, if desired, prep athg therapeutlcally active af[:ld .
utical | g

act i ve acid lad8ition s®IA prosess @pflaimed i 191 ;?E‘ teﬁﬁaé pg li ﬁgrle@aﬁ in a

Izn-( 2, 4-dyichl or Opﬂ%’ﬁyéez;u@n&gtﬂt &F a:ied?n k1K ® brodlaim9 wherem Y is a bromine atom.
1 r, 11 'ﬁé"y| ]- % 1,2,4-tri ago, e;:far:esa ﬁ?ll‘lQﬁ eiug i lcBHE, dm:uqrvgheazﬁ(u 3 @fq(})]ﬂq sal t
cenf , ' whiyletethyOipie i, %ylaﬂeagt rappyticaly. wt‘a ﬁqﬁ tdt ﬁf‘”: ©
1f02d(sbn3)rmmat hy|45) 2. (zlhg;hgprgpgx acting ,2,4=triazole Wit blomome J4-dichloro
io o

) - 4- etihy- 1, 3- dddicioml salteof salddl:rodumsde3| red ar| n
; el

pheny ne and, dcsxred preparing a therapeuucally active acid -
i -2- addition salt thereof.
g;?),l‘l?lllill‘cge % 12. A process for preparing 1-[2-(2,4- dxchlorophenyl)—4-methyl-l 3-dioxolan-
or on walls 2-ylmethyll-1H-1,2,4-tniazole or a therapeutically active acid addition salt thereof, a5
’ 45 which comprises reacting 1H-1,2-triazole with 2-(bromomethy!)-2-(2,4-dichloro- |
ioxolan-2-yl- phenyl)-4-methyl-1,3-dioxolane, ‘and, 1f desired, preparing a therapeutically active
of : acid addition salt thereof. _
'l%f:gg}ggg: 80 13.A pr‘ocess for preparing 1-12-(2,4- dichlorophenyl)- -4-ethyl-1,3-dioxolan-2-
nst fungi and . ylmethyl]-1H-1,2,4-triazole or a therapeutically active acid addition salt thereof, -
¢ 50 which compnses reactmg {H-1,2 4-triszole with 2-(oromomethyl)-2-(2,4-dichloro- 50
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phenyl ) 41 propyl 1, 3-di oxol ane and, if de5| red, prepﬁ‘l‘ngﬁe&&peui-mal ly

active atid addition sali thereof. 15. A process for
' -di chl orophenyl ) - 4- pentyl -1, 3- di oxol an- 2~ ﬂ' m

10 whi ch-conprises reacting 1H1,2,4-triazole with

(23 -l H 1, 2, .4 triazole or a therapeutically éétl Ve am’!l ﬂ!’ uli”U"'salt @

f&/((‘j,br_pn thyl 21 2- (22%-di chl or o- 10 phenyl }52,63&nt vl - 1, 3-di oxol ane,
and, ifigesire prepari ol a | |
ther'eof§16. ‘A process fﬁg.%“%%ép Eﬁ%ﬁ%ﬁﬁ?@ﬁt‘ﬁ%“‘% b arp’Qth'érg‘gsL“g@ag? had

cl | substantially as 141e.rmqwlssé@rmr@dd%bﬂr(b@dlchwmhenﬂ) 4~propyl t ﬂloxqi@n -2-
process: for preparing a ¢HERRINA: tﬁs JQ@FWF %‘a(m 2\ %Eiufﬁ)- fA “3131’3?5.
1 -s.ut__)__s intial |y as” her elpﬁ viy@lor P a’fnh 1!‘8 sﬂécﬁlﬂ aﬂix% a&ﬂ&a@d&ﬂcm

| to XV. 18. A Qaﬂpdd[nﬁh aiL tf*ﬂ'hdifu| a as_clainmed in cl
prepared by a pr

posi tion f5>r co E
owt h of pI ant s,

SR m?ﬁ??f ii%ﬁ&iﬁé‘?ﬁ @&%ﬁﬁdﬁ'%m herdn

RHIPI,3- 81@ 188, AndSIT Uestrad, préparifipd tEdapdutiaaligl aetive

iv@ i ngredient an ai:xﬂeadﬂmmeszmrrbumf of a conpound of f
claimed #n claiml or er‘%%? E jg{ f‘;ﬁgﬁﬁg\siég ‘H‘dé’ﬁﬂﬁr‘?‘}“ﬁz‘) %‘a‘f!"l’"é‘ké‘ g"é‘f' !
in adni xfure with gssol Vé“ 17 ffo? rep&tinglaComb ORI F Rrmuld ) as claimed in cladfl 1
;«SC?W tion as cI 3i med shlfktaﬁ‘ahﬂlyri‘s R&Qei &ﬁﬂtsﬁntﬁdﬂ&zmoefmmdo edy dneofmik &xamples I

a conpound as @b aﬁVrred n |
_POS| ‘tion as cl ai rrgcess AL gg&kﬁoﬁynﬁ%&ﬁ% g%i ﬁ,ctlaarg lr?élfﬁevﬁrbpef%lfeél]b?’a

22. A prgcess pfror19 itiB 109 oMbV fufidhs dr 4 URgaium) br fonralatin|

nfectigod!in a 30 pheagnbwmroﬂpmna whioh hmnmraesaamlmtut capfiér ohatey rab] an active
conpri:geditreating the sdpgte tive ampy ‘?%ﬁ § s @s?
o the 22T A T ST

¢ ifn"claim 215 2 poqace«s:ﬁ okifibn EL@aiinad mrrgmmhe exemltth‘: wﬁnpaurpi qirii@rmula
' '_-cess conpr i ses t(f)eaa mlgpqulné as; plpighed |im ALY we '@oﬂ:
ilnclai m21. BOULT OFPPERIARET Cl2 H Beun Batin f‘“‘/;g’ér?% he“"ﬁ’ﬂ"'m“’

St reet._London, déﬁ% FiQcesffor Bé ki@ lor piRventihg £Rhgal 6r battadidl aif&itiyn in a
i the Courizer Prgsat olieamonyboam ﬁpma,l whigl rocézs bimpsisesdrebtjngtthesaidzpisaher
 Sout harpt on Buitked o Alger POt ogurevto the s {HABAL AT RsHraLINiFAYPN
ed position as élme m claim 21.
3 23 A process for. regulatmg the growth of a plant which process comprises
treatmg the said plant with a composition as claimed in claim 21.
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