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R represents halo, alkyl of C,—Cs, alkoxy of C,—C,, or alkylthio of C;—C;; each

R? ir:gepmdmtly 'reprezmts R! or hydrogen; R® represents hydrogen, alkyl of C;’--C'u,
cyddopropyl, hydroxy, alkoxy of C,—C;, mercapto, alkylthio of Cy~~C,, aliylthio, )
propynylthio, benzyithio, halo, (alkyl of C,—C,)amino, di(alkyl of Cy—C;) wmino, 15
di(alkyl of C,~—C;) amino, carbamoyl, thiocyanato, acetamnido, trifluoromethyl, a _
radical of the formula :

1
—C~O—R*

wherein R* represents sodium, potassum or alkyl of C,—C,, halomethyl, or mono-
20 or di(alkyl of C,—C;)amino; subject to the limitations (1) that at least two R¥s or 20
' ot lezst one R® and RY, represent hydrogen; and (2} that when both R! and A
represent groups other than hydrogen, such groups together do not contain more than
six carbon atoms. - . - .
. Further this invention includes compositions comprising a surface-active dispers-
25 ing agent and, as an agent active against plant-pathogenic organisms, a compound as 25
defined above. ' o : )
Additionally there is also disclosed herein a method for controlling a plant-
pathogenic organism which comprises applying 10 a locus of the organism an effective
amount of the hereinbefore-defined compound. : :
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! .35 comprises reacting, at a reaction remneramre of from 0° to 250°C; a corresponding as

}(Z—acylhydra.zmo)bmzoxazole or benzothxazole of the formula
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NH-i-C- RS

ith polyphosphoric acid. In the above and succeeding formulae, each R? indeper-
:lentl};’ c;e)g;‘esal:ts hydrovm, halo, alkyl of C,~C;, alkoxy of Cp—Cs, or alkyltho of
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fol l owijng exanpl.e WE'% ate the Sént hesis of the conpounds to be enpl oyed

30. 1in aggord Hytrate thesypthesig of the compounds to be employed
30 EXANPLE 1. 3,5- azol % 1) benzot hi azol e A sol ution of - 6301
grams of 2- hydr azi no- 4- net hyI benzohl azaEXANMPLP34 nole) and 6.4 grans of

triet hyI or t hoacet at .04 tng) Mﬁhﬂ-@mmlb(ﬁﬁl-h)beemhtublexyl ene was brought
- 35. to reflux ¢ f) foh o O a’é’?d ey
: m
refl uxgd for3s96 hayihéiux 13 fﬁ‘,@@ﬂgéﬁﬁg dto
-one-foyrth of the Dei Immmiewmﬂ&ﬂ(&oxﬁénlu@web &ef@aﬁ f the ofi b turé®
. o oFigiilvil@RP@idat ur
The. 3, - di met hy! - §lll ct g wireh i The 385dimethyl-s-triazolo(3,4-b)benzothia- zol e
peobduct] was separ 5?5&” 1F FoPRRY Hi"a fegramh P 1P@T'?‘]C Anal ysis, Calc.:
C, 59.49; H, 4 46;AnMysis20a167 C, 59.09; H 4.46; N, 20.67 . . -
i Found: C, 58. 88, H, 4. 17, N,2039 : 40
| e EXAMPLE 2. — '
' A sot ; 12'5 GJ;iun.ethyfrl}s-tnaznlo(3 (4 b)benzoduazole
30 solution o milliters of formic acid (97—100 percent) and 3.5 grams of 2-
_ . hyd:azmo—4 5-dimethylbenzothiazole was refluxed for é):,r houz?s with sti?rmgs oThe
45 ;e;cglon txtx:ulcrure wa? EI;&: goggci to room temperature and poured into water. The 45
,6~dimethyl-s-triazolo(3,4- othiazol d
| .- P, S 2)26—-8°C ole compound precipitated and was separated
35 '
_ Analysis, Cale.: C, 59.09; H, 4.46; N, 20. 67
Found C,58.88; H,4.17; N, 20.39 )
| 50 ' EXAMPLES 3—12, | 50
40 . - - Other representative compounds, prepared in the methods described and exem- - '

. plified hereinabove using analogous starting materials, are the following:

3. 3,5,6-Trimethyl-s-triazolo (3,4- b)bemorh,azo!e, m.p., 246--8°C,
4 3 Chloro-S-meth)l-s-tmzolo(B 4-b)benzothiazole, m.p., 170—2°C. (dec.) :
5 s, 3-Methyl S-fluoro-s-triazole(3,4-b)benzothiazole, m.p., 141—2°C. : 55
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out ten days.. _
esence of cr.own gall ar sease. : 45 _
1 419 121 A control -was cmasuggt ed by
g tvvo |nocul atmi a.solution in-a separate test tRBigng which

nd tieated in-al] other respects exact

_followi-ng .t abl ey, el i-0g
es. Al control EI ant ggighomgtczi&% ¥

Phyt ot oxi city

anhquﬁmglhdmunder opicd gﬁﬂbﬂﬁﬂ: e&nﬂiﬂﬂﬂstf&m% dafs! &f ﬁus
danes Wit dlee agardlseafdwanngrhcwurrqsnwm

vva@nmne Gurfarah

1
foll owi ng seediAgticaipe | nocul at i on was carrr ed ut Eﬁs 5 V‘Fﬁj“ﬁa

s Ems;peqnemdnn ahccfonohrﬁng tméwoﬂm t,me
ever) Ghe untreatédhen

si’“ gl Fon
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esk
StGARD ot 8o é"“é ’itfg

n of 0.85. percent The

acterium tumefa L)) Iaawplsﬁ susplrsion \of1 d 6Mth¥V@ige blast
ted in accordan%ﬁﬁ%?ﬁ% tbe fg“mm ed 4’mrr’e'ftl;sttf(!tl|lrrartt»13p<t;xedads

j'anted in1@and cirmlerimadBeql as hkig ﬁ&.};ﬁgﬂp chji ‘moist
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15

20

At this time, each plant was observed 45 to. deternine

l{te of Comipound

al | 22 ngmdioSWE-%xa%ﬁ@E&b){,e%?&m ﬂﬁm cal . Thrs test TUDe

e the tubes. conttining

was

5 3. S'Ch"’m‘sl'ﬁ@ztﬂ'e@bfl-ft)bmgﬁhmm eval uat i ons .ar e spresent ed

extiene '“3 toms of crown géll

TS Gippeeagsepieazole. 4

27 3-Methyl-S-fluoro-s-tnazolo(S 4-b)benzothlazole . 34
. 28. -5-Fluoro-s- -triazelo(3 4-b)benzothlazole ' o 4
29.. S-Ethyl—s-tnaz_olo(.s,4-b)benzothiazole . | — | 4
| .30. 5,7-Dichlorb-s-tr_iazolo(3;4-b)benzothiaiole | | 3

EXAMPLES 3132,

Ccrtam of the tnazolobmzoxazole and triazolohenzothiazole compounds o be
employed in accordance with the present invention were also evaluated for control of
rice blast when applied to the soil prior to plantmp In these evaluations, a quantity
of the respective compound was dissolved in ethanol, the solution spr:;yed with a
DeVilbiss atomizer onto soil rotating in a drum, and the soil thus treated placed in 4-
inch round pots having no drainage holes. The procedures were such s to constitute a
specified number of pounds of the compound ‘per acre — 25, 12.5, 6.25, 5.0, 2. 5, or
1.25 pounds per acre. The pots were then seeded 1o rice (vanety, Nato) and held
under typical greenhouse ‘conditions for two weeks, at which time the rice seedlin
were inoculated with conidia of Piricularia oryzae the preparation and mocu!anog:
;vas described in the preceding examples, and held in 2 moist chamber at 18°C, for
orty-eight hours. The pots were then removed and again held under greenhouse con-
ditions for another five days. At this tme, observations for disease severity were made;
results are as reported below using the rating scale of preceding examples, ’

I-Ng scal es as in- preV| ous

e. 348, smncmbio-sr-mimefo)tﬁhztohﬂsrzoﬂonex| st ent or30f onl" y.
" degree, - except. kha%] ﬁféro- ?Q\Eyg%bfig ét ot oxi city ‘was not ed on: the C

;treated W th 5-net

25
.30

35
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at © 10 TABLE 2 Control of Crown Gall 15 Disease Name of Conpound
" Rati ng 20 S . . 5-Met hoxy-s-triazolo(3 , 4-b)benzot hi azo)'¢
.5 BEYWPLE 21. A triazol obenzot hi azol e c-or‘q)ound of the present ‘invention
rpecvaruat ed for tHe 25 ﬂ% - _ 41842k r ol _of powdery nil dew i1
cach( Er ysi phé pol yconi ) orfhomasse thideerepiicalonapir st \WBd @ddesdRally Ol 6 TOLOWS:
waslbN—""" F ln 4-i;ﬁ&éﬁo‘f @’é”’@fans%ﬂimr?}ls fobygion obdhe md&omgitﬁn p@w’%ﬁﬁggﬂm R
Ll ater thinned to two > O JeTe ey RRtans; of ich blasa gliseasss | owi ng seedi ng,
mathe t égt.?'ch'__em_-cal was applied-to the young plants. in the formof a .
sastconposi fton formnul ated as-descri bed herei nabove-in Exanples 16-19. The
und t reat@_‘;)l ants were then placed near to amgppeneath other plants heavily
wist | nf é%‘edr—rwi th powdery mldew, to assure.infestation of the treated plants -

#1020 - by natural .air currentg.,_sn S qf@i%tﬂé?ﬁ hip, the plants were
e hel d undkr normal green- _20._houts?ehétgrggfl?ﬁ’CSW@‘? p‘;z‘ﬁ‘i:fti’f‘ seven to ten days,

tny
ag at whi'chi-time.the plants were observed to deternine ghg Hresence of :
e~ synpt onsy-of  powdery mi| dew diisease A control was ruApplicifioneach eval uation; -
® the Pontlol consisted of a group of four plants tretftGesrownd h a L
of. SOl vent -ferrul sifi er SCdnptin@n cont ai ni ng no test chem‘gegﬂ’,;‘d%\l soDisgaggescri bed . -
red i'n Exanpgles 25 +6—t—Fire—t-estht—-s—sot—forth 10 The fol 2698 ng tabl e,
Y85 enplgyirjg the same r3ati SxGhlorodbtria £06(8,4d%ehdiM,G) OUS exappl es. Igl t he -

contfol ¢, the bean plants uniformy showed heavy infestation by  powdery

m | dew. fPhytotoxicity-was in.all instances either nonk$stent os -of only
"~ slight degree. TABLE 3 Control of Powdery M | dew 30 Disgase Name of ..
Compound . = . . S s “Rating 5.
3,5-Di chloro-s-triazol o(3, 4- b) benzot hi azol e - 5.0 . s 530
C - 3040 .

. EXAMPLES$ 22- 30, ' Lo : S :
. - Vari-ous{triazol obenzoxazol e and triazol obenzot hi azol e Zcbnpoundstver e
~ eval uat +d for the control of rice-blast (Piricularia gryzae): The -
~ evaluation was carr.i,ed P’ﬂt in.accordance with the followi ng procedure: a
“soiI' wa$ prepared by bl eHarHg terpiathabbenakiazplar t s of25asonry sand and -
shredded topsoil. The soil was:placed in 4-inch pots 323 and t hickly
seeded WM th rice seed.” Thé seeded pots were then .hel (11 under t_y’ﬁl“cal- 35
45 - 1 - . . .. greenhouse conditions for abospstwo weaks, by which
time there were thick stands of rice seedlings n each pot.-~ Also, an .
aqueous) suspension ‘of -coni dia of the rice blast fungus®was prefdared. The
fungus Was cultured in petri dishes on rice polish aggs at [erg] After
‘eight dhys, each : : o

. *N.T. = Not tested

5 0. Vatious f ] lol'mEXAMPLEs 33—34. " S "5
us of the triazol zoxazole and triazolobenzothiazol '
ﬁ:ftloglg‘r_iﬁ;?d accordance v_v1t1111 the present invention were e'valuat;; fco(:-mc%.;:::!so;oﬂz'
aria oryzae) w| i if i i
. Dlas \l‘gs gréowing. oryzae) when applied to _the surface pf water-saturated soil in which
. _ ce (variety, Nato) was seeded in 4:inch round pots havi i -
The soil was maintained in water-saturated conditi th ot the sy e holes. 10
: 25 ' oondlxlézd u!;der greenhouse conditions. - Sondition tiroughout the test which was '
ut fourteen days after seeding, the scedlings were treated. T '
made by pouring onto the surface of soil in ch pot 'a treati ion prepared. as
%5 - described in Evamples 31—32. On the third ;?., %‘u’éféﬁ“ﬁ’iﬂ?&’i m'fﬁ -
inoculated with a pathogen suspension prepared as described in Examples {2-'-30 and 15
30 _ Pplaced in 2 moist chamber at 18°C. for forty-cight hours. The plants were then re-
, : :ered to x_lor;nz;l grtienhousc conditions and held for five days, at which time they
examined fo i i
a0 | ere cxa T the presence, and if present, degree of severity, of symptoms of 20
Three replicates were run for each test. A control w
| . ; ; . as also cond
3 . b ‘test; the control consisted of usage of an aqueous solution containing %??dnercenfor ??)l:
| : : ethanol, only. The results of the evaluations are reported in the following table, Control
3 ~ pots uniformly showed extensive rice blast diseasé symptoms. E




s flooded with 20 mlliliters of distilled water and the culture
-face was scraped with a rubber policenman to separate coni dia. 5 ; \
each :instance, 'a treating solution prepared as described in Exanples

9|  5-was sprayed onto the | eaf surfaces of thé rice stand in_ one 0?0
d to dry, amel the feliage then inocul aifg i th the aqueous suspension

12

i dia of the rI.Ce Dblast organtsnr—TmeachTrstance—the—teatihg-
‘ion-cont ai ned 400 parts.of the conpou-ndT’?J%IrE fillion parts of uttinmate
on, by weight. The pot was placed coua! Bokiss phd, chammber.at ;[err].
/'[:,_d--t here for forty-eight: hours, t [SeihSueiceapsitatish t he green-- 10 house
| 'd-under typical greenhouse conditions for six days. At ‘this tine,
?'g's"we_r_e_nade i n accor dance Wt the—same—dirsease—rat+hrg—scale—
‘ed in preceding exanples. The control was conduct eBatasffol | ows: Pots -
e seedlings were sprayed wi th an aqueous sol uti ortpglicatipe| ohexanone
e same blend of two sulfonate- 15 - ' . nonionic Syrgee Mnt spout )
ning mo conpound. Cowendri se,” the pots were treateGer acrdd | Rifecal ly.
. ! _

'sults_of the evaluations are as Teportet+r—i-he—Fol-ow-hrg—table—No

' these ‘eval uat i ond3.wér@laondirzb®.shmizbmneaes! y. 183.0al | t estsg,

r, the untreated 20 - observed; however, on a few of the treated:

there was slight phytoxicity :- 20 TABLE 4 Contrdf-Sof Rice4Bl ast:

e Name. of Compound- : =~~~ - e eae T o Rating

Met hoxy-s-triazol o(3, 4-b) benzot hi azole-. - : e + 23.

ro-s-triazolo(3,4-b)benzothiazole - - ' 5.0 5 244+

yl -s-triazol o( 3, 4-b) benzot hi azol e o .5 5 .5425. 3

hloro-s-triazol o(3 4-b)benzot hi azol'e = o =~ 3 26.

ro-5-nethyl-$-triazol o(3,4-b)benzothiazole | S 125 4+ 24

yl -5-fluoro-s-trigzo 4- DY [ t.hi azol.e e 3+ 28.

rots-triazol o3, 43?5)__ %é’éﬁ)P)aag(g?éegf%enz“hmm 4258, 4
-S-triazol o(3,4-b)benzot hi azole - . ‘125 4 30. 4 o

chl oro-s-triazol o(.3; 4-b) benzot hi azol e e - -3

ES 31-32. Certain of the triazol obenzoxazol e and .6-25 ~. 4 S

{ ohenzot hi azol e conpounds to be enpl oyed™ in accor dggpce with, the

t invention were also evaluated for control of 25 ™ rice bfast when
d-to the soil prior.to planting. In these evaluatians, a quantity 25
: respective conpound was di'ssolved . in ethanol, the solution sprayed
' DeVilbiss atonizer.onto soj| rotating in a drum éﬂ% the sotl thus
bd pl aced in 4-.inch round pots having no drainage holes.” The

ures were such as to constitute a specified nunber of pounds of the
nd per acre - - 25,5 12.-5,-6:25, By Pgﬁég.gg 30 ° -1.-25 péunds per

The pots wer.e.t heWarbaesedle bRsehi &Rzolobazbhihabi %&% av&% l 1ol
t ypi cal -g$ eenhefiey o centiollingrie lﬂaerHeMEppli&EK;he séeﬁ,ibﬁ} ehis GFs fﬁ;‘?  Cc€
ngs were Pnocul,g) o JRCFIve copngimd ofbeRivaliased| was disscrey aethanbiend diluted
ation-and i NOCk heddn®oien GaED] HRd AL pﬁﬁ.:f)ﬁég@?’mgl@"! TEF S5 ebuamd
n a noi st chantfeompdund érfthillion bartsQf ledfal brafbakiti Ol St sﬁ@%ﬁ ined €1
d and aggj n hegigng aﬁﬁité&l@f ghanel rand appeoxiamely 0.1 percent of the polyoxyethylene sorbitan
Twenty milliliters ot each solution’ laced i -millili -
meyer flask and 20 cc. (about 12.5 grax:(sﬂ)'eo% ;cse slge; :il%aet:t?vlaiisetl;r‘,m I:Il:g)Er El:gh

flask was stoppered and shaken for forty-eight h ich ti ] '
L drain%c;land e with tap e ty-eight hours, at which time .th_e rice was
, Lhe treated seed was thereafter planted in 4-irich sguarc pots and held d ,
typical greenhouse conditions. When the emerging rice seealings ﬁa; rea‘che:i g };];gﬁlt‘ >

of 3 to 4 inches (about fourteen days after seeding) they were inoculated with a

fungal suspension of Piricularia oryzae (rice blast) prepared as in Examples 22—30.

2 The plants were then incubated in a moist chamber at 18°C. for forty-eight hours,
:vfet:; ;’lhxch t:!ey wgr? ret&.limed to the greenhouse and held for about five days. They 20

en evaluated for disease severity, utilizing th i ' i
g e § Ty, 8 e raung system reported in pre-
_ mln each _tut,otl;ere were w?lity of three replicates and two controls: (1)
water containing 0.5 percent ol and 0.1 percent of pol i

25 monolaurate; and (2) plain water. eroent. of polyomyetylene. sorbitan

The results of these evaluations were as set forth in the following tables,

10

25




35 ditigns for another five days. At this time, observations for di seage
‘severi-tyiwere nmade; '35 results -are as-reported bel ow” using the ratin o)}

scal g of iprecedjzng exanpl es. 11 19" g _ g
--v—t—,ﬁg_lzj;p -dia 2 ki e 1A419,121 14-TFhere—were—t-hree— 13
~ replicatiions per test and additionally a E&B&E 3l utilizing soil treated
~onky/wi'th an aqueous sol ution of-.the SR FIERN gt i on of ethanol In.the:
- control plots, there were extensive synpt-%ans- Q@;‘r_olnce bl ast: di sease. 5 TABLE
.5 10 b . . —_— Cantrol of Rice BJaSt,
—Pre-Pldnt Soil Incoporated Application Ratecgk. 40Pl i Gafds0p 15
of - Conpe#éind in Pounds °~ Disease Per. AcCempounds in RaCdmpouniAS
31. * 5°Chl oro-s-tri aé:%’InOQJSd 4-'b) benzot hi azol 'Ef.ea}mg 100 Bomnds Disease 5 20
. 12.5 | . 5. 6. 25ompom 4+ 5.0 Solution*s 5 5 Seed Rating 1 25
.3 32. 5-Methyl-s-trigzol 9fR.A-ibs ﬂ'g azol g 50 5
=125 | 1 4+6.25 bensothinsole s, ’.._o- fo00 . &% 3 ar 2.5
- 3 *NT. .=fNot tested 5 -~ . - 227 EXAMPLBS 33-34.
~~Various pf the triazol obenzoxazol e and tri_azglsa)benzot &iéaazol e conpounds to
be enpl oyed in-accordance with the presentinvention were eval udted for
control pf rice blast (Piricularia oryzae) when appliedg.go the gurface of -
- water-sagurated soil. in which rice was grow nﬂ.- 10 - .~ "Rice (variety,
o] seeded in 4-inch round pots havin .drai nd ol.es. ' e
Nat eeded in 4-inch d-pots havi ng*fb d ¢ hol.es. 3 10 Th
soi | was| mai ntai ned 86 waMettyl-satidzoR3Abcondisighen- t hr oughout the gest which
-was conduct ed under " gr ednizothérgoigondi ti ons. 25 S Lo
About fourteen days after seeding,.the seedl Pys were 2Teated. Freatnent
was madg by pouring onto the surface of soil z'f(p each §9t4- a treat4i ng L
. solution prepared as 15 descri-bed in Exanples 31-3Z."On.the third day -
f-ol lowi rg treatenment; the plants were - 175 - 1578nocul ated with a .~
pat hoger} suspensi on ared . as. descriped T Exanptes—22=36—and-—ptaeed in a
noi st chamber at [er ﬁf%ﬁ%‘r‘gﬁ‘%‘? @_feéelﬁg‘j"ﬁiggﬁour.s.. The plants were then re- -
. . While the triazo!oi:enzoxazole and uiaiolobcnzothiazole com dl are.
_ - In accordance with the present invention when employed individuaﬁ;ugr ?na::zn:]lfif:ﬁ
L tion with one another, the present invention also encompasses the use of these com-
_ .5 . &(;m;ﬁgs :n g:sxfxbmat;on with other known fungicides, herbicides, or other plagt treat- 5
. The following examples illustrate such combined therapy.
S . - EXAMPLES 37—46. _ '
. 5-Chloro-s-triazolo(3,4-b)benzothiazole was evaluated in combination with
H 10 bumerous other substances for the control of rice blast, helminthosporium, and late 10
“ . blight on young plants of rice (variety, Nato), Penrod barley, and tomatc; (vaﬁety
;; . 5 .Bonny Best), respectively. Each compound or combination of compounds was applied’
= to the foliage by spraying in a conventional formulation. When the foliage had dried, -
;’ the plants were inoculated with Piricularia oryzae, Helminthosporium sativum, and
N _ 15 Phytophthora infestans, respectively; and the inoculated plants were. incubated for .
= forgy-exght hours at 18°C. in a moist chamber. The plants were then held under 15
) 10 : ZPziagutgrgxhguse ;fonditions._TheTll:;Iants were observed for development of disease
. _ ays after spraying. The result : i '
_treatment) were as set forﬁ inythg followirrf,tsg V:alsale(.:‘1  average of two replicates for each :
15 i
’ -
20
25 ,




e h iR

tur ned to normal. gr eenhouse condl t| ons and heI d for

'ays' at which tine they were exam ned for the presence, and if .
‘degree of severity, -of syrrptoms of . 20 rice blast. - _
. .

ee ‘replicat were run for'each test ontrol was al so- conduct e

h test; thzgee%ek—eem_usagyﬁ’fﬁ nagqueous solution  ~ 1
ning 0. 5 pereent of 35 . . - TABLE 8 ethanol, only. The =

of the eval uations are repgrted in t he foilovvlgf tabl e. Control
ini f or ni. y shoved extenS| ve L] §§sa5‘f Sast di seas8VERaTlithtse Ratings 1)

-21 (ppm actwe) Rice Blag;f.2 TARLin Con ! Rice..
" Soi |- Surface Appu reatton—TRate—of nphl : cat: on—of f‘nwhmmdﬂg lﬁ%mds -
e~ Conpound. A AL 4 24 pEr Acr e}

33. 5-Chl oro-s- trlazol 0(3 4 b)sbenzot hl aif)l e 2+ 25.0 2+

'_ - ' 125 4+625
A+B
4r 2.5 ArB L% RETEE T

'yI “s-t-riazol o(3, 4- by benzot hl azol e e 25,0 anoen 44- ’l

. 45,0 SRR g -'1'31252+---:~-.-.
ES 35-36. Various of the pr es Qﬂ triazol Sbenzot hi a%ol e corrpobnds ver e
ted for their effigacg in costrapl i ng- rige blast when appllegrto t he
eed, by neans of a_ seed soaks F¥H@0r espectswve corrpound to be epal uated’
ssol ved in ethanol.and dilute ovmth wat e containing 0.1 percent. of_
yet hyl ene 'sor bi t an”tronol aur:at gyt o obt.ai n2a treati sol uti onf+ :
‘ning the subject conpound in a concentra’fl on of 2 part.s- of corrpound
Jllon parts.of tot&l+ Bonpos2§rcd Al l° so$utions ‘ungsformn Yy eapt-ai ned. _
rcent” of ethanol and appr OXJSfrﬁt 8Py 0 1. per cent of 4He pol yoxyet hyI ene -
an 10 nmonol aysate. = - 400 o ’
nty nilliliters of ‘each . solutigon vvere plzaced in agseparate o
{liliter Erlen-- meyer_flask and 20 cc. (about- 12.5 grans) of rice -
dded (variety, Nat )*EEach? ’a 8gwas stojopered and4+shaken foF -
ei ght- hours, at whi ¢h time the'rice was S N

' - E.. .. 400 _3 oL 4+ g

1 S 100 3~ 4~ 3
Sl 5100 e R M
F .- 7 400 2. 4+ - .. 3+
- 100 24 A
A+G . 254400 -  44° 3. s
- O L 3= -3
"AYH 7 25+50° s JE A CR
, L L5+ 10 3. 3 . T e T
O : SRR 50 14 T g,
R, 1 1. 2L zf
CA+T T 25425 s 2
o - 5+5 4+ 2 92— .
y - _ . :
i 25 3- 1. S22+
~ 5 1+ 2- 1+
A+J 25425 4 1+ e
J _25 2 _ 1 3-
3 1 1 2
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se congli tions. Wien the energing ji4igpiseedlings had reached a

ER sot—ourter
“suspensi an. dPBpEY

bd with a fungal &Gatired oryzae (rice blast) .

-as in Exanpl es 22-30: pfhigepl ants “er%vkﬁ%ﬁnkaﬁﬁﬂgfﬁﬂ in a noist

at. [err] for forty-wet ' : ~2———a -

to the greenhouse afeprhettével or Bivoulasti ve Hidyisth Thelate Blighlt were
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W t forth in the follow,ng tables.. . 13 . .
gﬁﬁgbak'Evaluétions_dec.-of 2 Gans of%Cbnpounds in .

100 Poundsp Di seage Conpouné ' ' :
e —Rating 35 HK-Chloro-s-triazolo(3
S5 benzotddindg el 8rindR 3, LB vdnzoMiasnld 1.4
- 7.8 73+ 100 . 4.5 . - 3.36:.°. .- -
-s-triazol o®3=4ribysic coppgO@lifate - 45, 4 - 5+ benzot hi'azole-
' 22.7 - Mixtare off fm2 Qo 11,4 . oo 4175 0
"t € = Mixture of amufy t f et bis (dith ie-

35 LN DRI @ROGRAmY herBe hoentd o -’lffgif %‘}?c“;-‘,‘fh";':ﬂ"“.

benzoxazol e .andu¥idesamdldohénizot hi azol-e conpounds are useral in

ce with the _present.inwention when enployed individually or in _

tion wth aneeié‘n%%'ﬁ%?féﬁ OHpE ophtR Tl nvent i-on. al-so: enconpasses the

hese com 5E = 2,4-DiPBAS oMo RliQMhM t h ot her known e

es, herbicides, or other plant treat- .5 ing substances. The

g exanples Flt Merseneus sdhyishetisshithioprsbhmateer apy.. EXAMPLES 37-46. 10

TN tral, of rice bl ast., helmnthosporium
10 blight -on young of)ﬁg agtt.}gg'gf;&g?'gge"f\}azfﬁ%at'{’/",’“%"to)-, Penrod .barl ey, .
to (vari _E_;‘_t-'yH = O-ethyl-S,__S-diphenyldithiophospl,ate . . R R A
- . ':-'*I_ ' - -

Pentachloromande lonitrile
.:=' i-.(B_utylc_arbamoyl)-Z-benzimidaz_ole carbamic a.cid., inet_hyl ester B

|
o K= "a-(2,4-Dichloropheny D-a-pheny l—S-pyrimidiﬁeme thano!l

EXAMPLES 4748, . : :
benzothiazole was . also evaluated for the control of
pound was applied in combination with known fungicides and
ap to the water surface. Rice plants were grown in pots flooded
- with water. The compound or compounds were formulated in conventional procedures
. and applied to the water surface when the plants were ten days old. Two replicates
were conducted for each compound or combination of compounds. Three days later
all plants were inoculated with Piricudaria oryzae and incubated forty-eight hours in
ants were held under typical greenhouse
ptl)almts were evaluated for disease control.
table.

, 5-Chloro-s-triazolo(3,4-b)
- rice blast when the com
application was made

10

a moist chamber at 18°C. Thereafter the pl
~ conditions for five days, at which time the
. The results were as set forth in the following

10

monglaurate; and (2) plain -



pplig&#*t o t he follage by spraylng"ln -y conventional Tornmulatton. Vhen the—
je had dried, the plants were inoculated with Piricularia oryzae, _'

,thosporlunlsatrlunl dnd 15 . Phyt opht hora i nf est ans, respectlve

le i nocul ated plants were incubated for - 15 forty-ei ght hours at [

i st ‘chanbeng ‘The plants were then hel dspsnder 10 -

greenhou

e at’ about five days af t er sprayi ng. THABEBsUIts (an average of two

;ates ‘for each treatnent) mere as. set forth in- the follomnng table. 15

fe 14 _ . D Dosag;l_
ME 8 Dosages. . . ‘w— Average {ip pounds/ )21 ngs Fcﬁrﬁlaségﬁ'\’ﬁé)
;Iast_ * Helminth , . Late'Blight A -i" 25 - 4%
i 3+ o o 2+ 3 o2+ 'A'+2$ :
4+ .. 3 T 2- 5 + 200 . 4- -
1+ B A+B 600, - 1+5 R 2+ 4 . 1+
o 4+ g 3 - ... . 3+ &5+ 100 T a3+
. - 3+ C ' o : 400 : 10 2+ - 3 4- .
1+ : ! + D 25 + 400 -5 o 4+
100 4. . £‘+C__ .o 4-_ e, 2”0 4 D S :‘I 400 o
4 o -4+ 100 el 2 o 7
25 + 400 = -5 5 4+ "2+ 4 5+100
T3 4- E 40010 3 2 A
: 3-- —(Solvent Check)4' R 0 3 A+F i '125+ 400
4+, : 3+ 5+100 . 4- < 3+
e -2 S-cilloro-s-tnaéoloG Lb)benz(ztgzaﬁ_o-r %00 - . }120 |
3+ 5 + l'OO.B = methyl 1-(buty4earbamoyl)-2-benzlmu&zolecarbamate 3 4+ 25__"‘ 10

C=0 O-dnsoptopyl S-benzyl phosphorothtolate '

EXAMPLES 49—-5 1.
S-Ctﬂoro-s-tnazolo(3 4-b)benzothiazole was also evaluated in oombmat:on with
. other substances for the. control of rice blast via seed coat treatment.

-5 : Rice seed was treated, initially with 5-chloro-s-triazolo(3,4-b)benzothiazole, then $
with a second substance. These seeds were planted in pots of sterile and non-sterile -
soil. When the resulting rice sedlings were three to four inches tall, they were inocu~
lated with Piricularia oryzae and incubated as in the preceding a:ample The plants .

S were- then held for five days under typical greenhouse conditions, at which time. .

10 . ev;lluanon of d:sease control were made. The results were as reported in the following 10
tabie. :
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Ratings A
. 4+ A+B

(i n pounds/acre) Ri ce.Bl ast
' 4+ 3+10

5B -

| : JUE . 4+ 3 +10 T -

, : 18 _ 51419121 . 5+ 10 18

ol vent. Check) =~ = o . EXAMPLE 52. = =~ 1 A = , R
o o-s-triazol o(3, 4 mﬁﬁgﬁgﬁg 1 gb"g%ns::xlzhwr@? ﬁ’% eval.\.xait._di for 'the control of rice blast

'yl car banoyl') - 2- benzirsg ac%; L@@mh@d fa 7 pllraleyis i GQNQRPensionsABMENhe
yor.ot hi ol at e5 EXAMPIE® d@cebttations Ehtho mubjest tofripauna | baf dnitbrokly learnadimig0.007 phre 5

Al so eval uated in ;@f-ﬁa%xoesw cxepsorbitremonsigbrate and &8 phromnt pfhwshepdiTiegbotof

brast via sced ol LHEBLERL s AT mrs MR tpseren sppan
il 'y with 5-chl or afe e bR cﬁ%&lﬁ@ﬁ@,&%@}' n@oula‘kehgdqlth Pricthakil) ofbzae;
subst ance.10 Thesthe pegclivrensee i amt ed désaibpDinSpratdisyt @implE. Bedn days later, 10

erile soil. Whentemplents sty obperigd for aise blasy laichfgs cop imjury. [fhete Wes tiuoeireplica-
(a1, hey ver el TEER T L LT G S g e
‘t he precedi ng. exsgabieconthing RlodRicent Wedtiindl BEI0. 63 e fed: Of thl LalE : r
gr eenhoude confltithm.mpolaat’atev\/micbilncﬂm@oub@was root-sodféa ifordfive ithu ]»-vgh Sﬁtgip‘e 15
| _wer e made. The ’I:geﬂ}es%lts wgza (::sag ?oretl? ?nr ts'xs golklwpin : Qﬁiéﬂlfl?%\g rra]t?ngs were made
018 by the same scale as previou: sed; Cé‘a@ﬂg?%’{aé re\xAéléisoneava. % 8.ft Oe‘d“%?h

-

\WPLE 52. 5- chl or @=salifplan@ aeii6f sd4o )
ntrol of rice blast when applied as a transpl ant .t oot soak. ..

inpound was fornulated:in a plurality ous.suspensions .

rrPhg 5 - wvarying-concentrati ons. o?fAtBFafgulgubj ect: corrpound but . ‘

y containing:0.05 per- - Bice®irst afd CropbiuoRyeighy| ene sorbitan. .
rate and 1..0 -percent .of et hanBP‘.‘sPth’eRQOé)&taéiA@?“"E!}Olday:-oI d rice plants
mersed for five mnutes in the suspensi ons, 36 plants.per™ - -
isi on. The rice plants were then transpranted Tmto Tontarers—of—.

d soi | . After theopHgAsigaia wel | est abPérstned; -t hey were-i nocul ated -

_.:i'_r_-ji._j_cul aria-oryzae; 10; - .the procedu_Ff) ggﬁgnt he. E:%ém as’ de‘_s.crl bed i
cedi ng exanples.: Eleven days later, = 10ij580ak ' Biast . Crop
Ce L Compound : ' Solution - Ratings - Injury

5-Chloro-s-triazolo-

(.4-bbenzothiazole = .. . . 0.05 . B 3+ 0
IR S O N

_Aqueous Soluti'dn
containing 1.0% -
ethanol and 0.05% -

- polyoxyethylene : _ .
sorbitan monolaurate - i1 : 0.6
" Water . .. - - ST 1 : 0

. _ : EXAMPLE 53. :

Each of 5-chloro-s-triazolo(3,4-b)benzothiazole was evaluated for the control of

. leaf rust (Puccinia recondita) on wheat by seed coat application. :

’ Quantities of wheat seed of the Monon variety were cozted with fiquid formula~
25 ticns containing ile subject compound. More Pparticuiarly, two. precursor formulations - 25

: of the compound were utilized, a 15 percent wettable powder (“15W™) and a 25 per-

cent wettable powder (“25W’). Each was mixed with several small portions of water,

about 3 percent.by weight of the seed to be treated with the respective formulation.

Thus, from each precursor formulaton, a plurality of treating formulatibns was ob-
30 tained varying in the amount of compound applied to the seeds treated with the 30

" respective formulation (expressed as grams of compound per 100 kilograms of seed).

After treatment, the seeds were planted. Other secd, left untreated to serve as a control,

" was also planted. All plantings were held under normal agricultural conditions until the

: emerging wheat seedlings were three inches high. All plants were then inoculated with
35  spores of leaf rust (Puccinia recondite) and incubated for 48 hours in a muoist 35
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the pl amﬁs wer e observed for r| ce bl ast: and for crop injury. There Ver g
three.replica- tions per treatment raté. I'n addition to the rice plant
treati®d with eig her of the sub- ject conpguegdsi a group of rice plants
root:soaked for Tive m nutes 1n an aqueous . Sol urionm conrar g0
-eblapfercent f ethanol and.0.05. percent of . t he, same ‘pol yoxyet hyl ene 15
or_t)rtan ‘nonol aurat e, _and" anot her - group was raqot-soaked for--five. mnutes
tér 15 al-one;. both.to.serve. as controls...The results were.as set-

* p

;roqfsorth I ng the fol | owi ng:table. Rice blast ratings: ,were made. by.the sanme

plantcg| e aS\ previously used; crop-irjury Jas rated: -of a scale of+-0-10. with 0"

is" al ks pl «%nts heal thy and 10 all}j pl ant]s dead,, TABLE 11 Ri ce Blast ‘and.. Crop_ .
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> i s it o _ 1
cent _ Plant No. of Rate - Leaf Blast _Hm ght .

s/ Treatnment . L (ppm. Control a [ er r]
5-Chloro-s-triazolo- 1000 - O 64 15.

Bhyl -s-tri a2uro-. i'qu — +5—O—-3—4—p - benzothi azu. c 4009
- 13..7 nt rgercent Pla ht 11:10 Ofé
: s s
65 Treé]tﬁ]lelé [err] aTt@ﬁnﬁerc @f 135t e bP% (Plrltﬁﬁifbrla

e) on tice leaves was.deternined by evaluating the dearee of P

gtian and type of | esiRboQilde. P! anjgober Theyaverage pl ant height and
gr<of tillers per pl(amb)l?ﬁSo:ﬁieicﬂJ m n@ggby evalzyatl ng 1@8 pl ant 4. @er _
aiPercent infection on t he Ieaves of .untreated plants. EXAMPLES 56-57.

hyl -s-triazol o(3, 4- tﬁ‘g olekﬁgevalug edfurtlﬁ%r for tlﬁyé :
Iy of being tht(a i %‘mz Brazgltr ser V" Boxes o frice se@dl i ngs, 1t the
rmanner ‘as descri bed:onﬁoll n the precedi pg exanpges. The esecond wghod of-
¢ati.on ‘was a 'soil drench of nursery boxes cd2®i ni- ng ri ce seedl [ ngs;h

0 es bei n the saj
A 0 gPlaEﬁ (Pf'f melr havetsmg
[

pox was dr enched “wi-tHe @emsent i i qz s determined

itration of thé "cor’rp:)ﬁ RIS EE Al dogien St P eHeT HP Sire L Isejrnop AP pants per
sation 10 - ratQ,s in kilog ram per hectare basis. The plants wer e
pl anted to rice: padcﬁ et Pﬁml %‘érﬂ)‘é ‘f‘@ﬁ's"f\ﬂé'r% eprpldet wagcletyprivads
i ‘the results’ wereca§ e n6\/5 f—%’?&@ﬂt Plant - . No. of ‘Rate
last Hei ght . - Ti | | é’Fg—‘eq!rlefagtmrm the leaves of untreated p(aklg/ ha) 77- Control a

: o8 oM

‘Fl at drench;, .;-.' L =3

ranspl anting 10 EXAMIZO’I]@S 56—57. . 759 :
‘hirteen to "f Ourt eerk Methyl—s-mgzglo(3,4-b)benzothx le was evaluated ﬁuert:ﬁrgfor the control of
jours |ater 40" rice blast (Piricularia oryzae). Treaw t was by t‘mfﬂ.ﬁ methods,

S 56 . - being the immersifhn of nursery boxes of 9ic
19 ° - -m the preceqhgg examples. The Jsgcond ggam oft mh@panlmgﬂ drench 61000
77 . ;&eedhngs, the boxes being the same size as described in
' _t.he prece %ﬁé‘ ' %a ch ed with 0.5 liter ating solution,
27 7 the ooncen"a of the compomggogg ed to provide spidified application

i5 8!:‘28000 ratgs]in- kildgrand fler hectare basis. The plants were transplanted to rice paddies. Ob- 10
o servauons were made two months later; the results were as follows. : s

L

Percent Plant - No. 'of )

AR > Rate Leaf Blast Height .  Tillers
.o . . Treatment - . (kg/ha) Control2 - (cm)® Plant?
v Flat drench; ' 5 - 25 . 77 15.5
" transplanting 10 31 75 14.6
- thirteen to fourteen 20 - 21 79 15.9
.~ hours later - 40 68 79 16,2
. ) N - 80 56 78 156
Lo _ (ppm) S S
* .15 minute root " 500 19 - 78 16.4
soak; transplanting - 1000 43 - - 13.6
same day. ' 2000 27 . B 13.7
o _ 4000 57 78 15.8
4 _ 8000 71 75 14.7
Control 6 0 : 78 - 164
| - 16)° SR

2 The percent rice blast- (Pzncularta oryzae) on rice leaves was determined

by evaluating the degree of mfectnon and type of lesion on 100 plants per
plot.

b Plant average height and number of tillers per plant was determined by
evaluating 100 plants per plot. :

c . .
Percent infection on the leaves of untreated plants.
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rice blast (Piricularia oryzae) on rice | eaves was *)

Avaluating the degree of infggiion and type of |esion on \1gD
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2-(2-acy|hdraziné)benzox ol e and : :
| hydr azi no) benzot hii azol e conpoyhds to bg enployed as starting.

n . dngal procedures for the
;$%ﬁhgﬁe correspondi ng -

i no conpound _ o & 5 [err] is‘reacted with
halide [err] acyl "anhydride [err] [err] The reaction is conducted
dance .wi t hare temelvesi prerated (i cmeahtioral prodetisres2fol1 yhel (peparddibn of hydrazides. _
oxaz8l e arfePnyenisgilyy Be Fosestnonding hhvdrasine campawrdunds are readi |y preparedl
0 : * . known -procedures. In one procedure, the

ndi ng 2-anmino conpound is diazo- #ized and displaced by c¢hlori de,
.then di splaced with hydrazingz KR _Apot her, the nercapto group -of
espondi ng 2-nercapto conpound w M W th hydrazine: cf. J.
1949, 355. In yet another bpow'i e, an exchange 15

5 Coff

n,

phyt ol ogi cal

o5 by

[err];

pach [err]SﬁﬁﬂEﬁéﬁéﬁp

the am no group of the correspdndi ng 2-am no conpound is _
15 hydrazno: cf. J. Gen. Chem U S . S.R (Eng. translation),
es, the regGldRlwitaraliHageeh:! hdd; a8 GntyBSde" €Ee: gre -
in amounts representing a ratio of one nol ecul ar_ propor
to five nol ecul@r proportions of hydra- 20
eferably apqut three.on . s Ol .
VE CLAIMIS: - 16 A conpéuﬁheg? tﬁ% fornulgﬂ?érr] and the
zinobenzoxazole and 2-hydrazinobenzothiazole compounds are readily prepared in 10
fkeovgpreped '

pg.-- 2036 (1959). In an inprovernent of the last of thegse
?ron of
conpound to fromo
lon ac R abin i einduaddh bboflaia ik bheRRal problifaFeli The 2-Ky@RL €SENL S
In Pr.gwe the| axsy?ngfng feﬂgn o eomperiniyi4 didoo of
A R e
), 03550 By lyer %ﬁééﬁ&ﬁwdﬁk ¥x 13 err]

represen

represepts lt}%dlro%afuxgiﬁiefgi a]]?-uChFﬂr ls];.;%cm«, Obieed@ll O Laclng:

mer capt p, . allRyl t hiawingrfon] the rajnirsl groupt ¥fi the c@fsponding Pasminy Rythoand js dyatey by hi 0, 15
hal o, (hl kyl: of [%far'il}? {,nb' Qﬂ |U-%ﬁ-lléﬁrr 990, Vol329, par283nOA9h9)-

thi ocyahat b, acet S UL LR bR AL es gt pheion s A oy s,

proportion of 2-amino compound to from one to five molecular proportions of hydra-

20 zine, preferably about three. : o . 20
" WHAT WE CLAIM IS:— ' N
1. A compound of the formula
2
B2-
R2—6, by
)
o - b |
and the phytologically acceptable acid addition salts thereof, wherein X represents
g5 —0— —5—, | | = 25
o 0 0
| S
R! represents halb, alkyl of C,—C;, alkoxy of C,~C;, or alkylthio of C,—C,; each
R* independently represents R* or hydrogen; R represents hydrogen, alkyl of C,—C,,,
cyclopropyl, hydroxy, alkoxy of C,-—C,, mercapto, alkylthio of C,—Cs, allylthio, ‘
30 propynylthio, benzylthio, halo, (alkyl of C,—C;)amino, di(alkyl of C,—C,) amino, 30

carbamoyl, thiocyanato, acetamido, triﬂuorome;hyl, a radical of the formula
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¢+ knownpr pcedures. I n one procedure, E‘ eXeomr espondi ng 2-ami no corrpound i's.

' .diazo--tfzed and di spl aced by chl- .ori de, #hich is then displaced WI t-h '

hydr.azi ng. |n anot her, the mer-capt 0. gr oup. of the corres ondi n ner capt o
conpound}is dj spl ag‘gﬁeﬁ@n 3’2_ gfz ‘@ﬂg hyﬁ%‘d“t n yet

——anot.her. procedure, an exc ang Anary n, the ami no group’, of the

:d . correspopdi ng. 2-am no corrpound i $ repI aceq by 15 hydrazino: cf.:J. Gen..

f “Chem U.B.S.R (Eng. transl ation), Vol. Pg. 2036 (11959). inan _
. i.nprovengnt of the |ast of these proca ,&_e reaction is catalyzed by

t - acid, anfl the reactants are enpl oyed ik dHepresenting a ratio of - one

. -mol ecul af proportion of 2-anino corrpound o] !f romone to five nolecul ar
proportipns of hydra- 20 - zine, prefe¥ably about three. - .
20 “WWHAT CLAI'M I'S:-* A conpound of :the gornul a and the phytcﬁogl cal |y

bl e acid addition salts thereof, pherei n- X represents fferr]
L epresent Js feadted withjak yayl epfidg éR%-@-I—lm@by agfl afhydnide otR“a-[Jer‘Dlzhr 0 of

rol © err] eagh [err] |ndepender6Iy represents [eLr] or.- hydroegen;. [err]

:‘m ‘epresenf s hydrogen, alkyl [err] cycl opropyl, hydroxy, -al koxy of [err]
h oftEr capt-of al kyl t hi ecidf [R¥+ H)y | érhester m—c—oprammnyl thi o, “benzylthio,

#d ithal o, (af kyl of [err])anino, dr(al kyI of [err]) ami.no, 30 carbarmyl
utiony hj ocyangat o, ]ldatcet alpegrsactien [sipngye

et W%{E% f goprdan %%rgp@mmwﬂ prqq%t{% (e [2¢by
cpwhergin ferr reprﬁd mE(ors) F ool il ‘_ %& B[mﬂ i)[’
m)no-Fd org di'(al kyl sl Hibpladkd B chic Reh 1§ eheh BplacedviR 3&0%.”‘](1 gfo.t

| east two- [err] orthatmelmmstgr@p@f[teaf n}rremmhn[oeur]egcap’t«epm&m lswaraaagemh and
(2) that} thbot d‘%ﬁg; nél.‘_ 04% &séﬁt I%fmoﬂlﬁéﬁnggéwﬂmmalen
Rydr ogen, 0 ’E Ei

atoms. 2 A COoNMpPOok @ﬁro(idnﬁhm d fist ateév othﬁé’s Qfﬁ; %alt(; :gt)r,
i-hdependent | y repr@dethet sea @g@mpbhal o, mhhylrepmfsm[w h]rattmrofaMéQWecﬁlir [er r]
and [err r Qdeserit‘@” iy ﬂ;&cw}“‘do? f{"@r‘rﬂf %%IW@MOPOM@HQSW-aI koxy
of..[err]{ mercapto,’ 8 8%

S | - WHATWECLAIMIS-—

- 1. A compound of the formula

: ‘and the phytologzcally acoeptable acid addition salts thereof, whercm X represents
g5 —O—, —S—, | mp, 2

—g—, er —S—}

j R represents halo, alkyl of Q—Ca, alkoxy of C,—C,, or. alkyltl’uo of CI—C; each
- R? independently represents R* or hydrogen; R” represents hydrogen, alkyl of Cy—C,,,
cyclopropyl, hydroxy, alkoxy of C,-—C,, mercapto, alkylthio of C,—Cs, allylthio, .
30 - propynylthio, benzylthio, halo, (alkyl of C,—C;)amino, di(alkyl of C,~—C,) amino, 30
carbamoy} thiocyanato, acetamido, trifiuoromethyl, 2 radical of the formula




di- 10 (aI kyI of [err]1 amno; ~carbanoyl, thiocyanato, acet é'm' d

Uor.onet hyl ,- " ul nt il a vvherel n- [err] represents
m pot assrum or Em'm |||l) Mml u - 3. A conpound as

ed-in claim1l V\,herer"n at tedst Soné [err err] is-alkylthio 1
i 4. A conpattd as clainmed in claim3. é‘r‘9éi2 [err] is hal onethyl or

22

foridi - (al kyl of. ferr] 5 A conpound as cbal med -i-n-any:one of, cl ai ns
nd 4 wherein when bot h lerr] “apd- llerr]- ‘Tepr esent’ gr: oups ot her
hydrogen such groups toget her cont ain f+@ﬁ=OQ-R‘ 20 6 car bon atoms 6.

pound as - cl ai med |, ey l ai m 2 wher e oro '
Y [err] s hydrom@amﬂ%gg. el pIe‘éJ 1 33&7&1?? oy
aimed in claim oeascémiRnazd RE)e¢padsdir ﬁtﬁdqun,laﬁd lilia@wh R‘|a§d s¢23

X is [err] &nd [ egrP ps p@er}-py@rhyg@gpp such groupa togcther do not contam more than six carbon 5

*A-conposition co yrface, ac ac g ent, and as
e agent a conpoum}d%encilgf‘r?mslaifng P]? gétﬁ?g’gﬁagg "ﬁ'f"l‘r‘ed
a| m 8 wher ein thealla:ttof \(E——@gﬁl&j?cldp&)pﬁ, Bﬁmi?, xjiS)f of 30 .

Q

Sﬁ

r:-*t‘

LELX

und 30 as cl ai nedidh O,cggrfmgﬂwﬂ carpemoglmETaptenacamip,oiFiffeomethyls | oniam
erein the active agent conpound as claimed in claim4. 12. A
sition as clainmed in cI a| mll wherel n-the actrve agent i's. a. corrpound

as’' cl aimed.-in claimb. wr*#e'r‘é

: Acorrposrtlon as claimed in cIa|m9 T'I’t{the actlve agent i's. -

pro-s- triazol o(%vhémg)ﬁ)e,@g,guu RERIE taLé}mn%rQl peition as clained in’

i 9 wherein 8he ac; I BeAa:gmpdund 8s &mﬁﬁf anﬁ-l whgrigx% at least one R* or R? is alkylthio 15

oIo(34b)benzotH method for controlling a =

“-pathogeni ¢ or ganjg OQI@"B “ﬁ; o ‘?s‘nébfﬂ ;’7’”‘“&6& dighalogietiyl) o5 anpgo-of dt-he
U&l

ism an effectlve

i sm whi ch . conpri § |ng to a Iocus of the organisman effectlve

t -of an active aiegg‘ d'ﬁhxshy m;f‘améﬁhﬁ%ﬁﬁ chierocer ethgd i n
2. 7. Acom orundasc:l,mmedmclmm1orclzumthert:mR1 m‘hiosz?R’ Aj}m hod
ont rgli ngzé pl agding i-hGgemnd:Rnsmfug&m whi ch conprises . apply--1ng 25
e focus. of the or l@hmpzrrsme aavrfaomctxwfdxmmas:m;aandgem% agmt
ted:fromthe conﬁg‘ﬂgﬂ.‘] g

f.cl.a
d as claimed in QJM rei ﬂ%LEe plal whec %8‘5 ﬁ“"’eélgegt fslfncﬁﬂg"“‘%o

A met hod as clI’ aﬁ‘r*qqaedrlnde erein_the plant pathogen is a
21, A nethod assehaidh ’it:fP ﬁ‘é"ﬂ‘%ﬂ? 13 claimy, |0, vehepsin theACHYFy AgRpS i accompramd ©

|. agent of tice blamt A(cB’inf)dsEth & diafinddl Y 23R 11 v%%mm/%w&m en@x% Joatotlﬁ in
a .
19 wher ePR t heancumg:dsl ddmithe cgusaé agent of Qag 35
A composition as claimed in claim 9 wherein the active agent S-chl -s- '
tnaqu;)(if b)benzothiazole. geat s oo '
composition as claimed in claim 9 wherein the acuve a - -5- .
triazolo(3,4-b)benzothiazole. B s S methyl-s g
40 15. A method for controiling a plant-pathogemc organism which comprises apply-. 40
_ing to a locus of the organism an effective amount of an active agent selected from the '
" compounds as claimed in claim 1.
| 16. A method for controlling a plant-pathogenic organism which comprises apply-
ing to a locus of the organism an effective amount of an active agent selected from the
45 . compounds as claimed in claim 2. 45
f - 17. A method for controlling a plant-pathogenic organism which comprises apply-
: ing to the locus of the organism an ‘effective amount of an active agent selecucd from
the Cfénpgundsmgldauneil in any one of claims 3, 4 and 5.
' me as claimed in claim 15, wherein the plant pathogen is a fun
S0 19. A method as claimed in claim 16 wherein the plant gathogen is 4 fung:zlss 50
- 20. A method as claimed in claim 17, wherein the plant pathogen is a fungus.
2]1. A method as claimed in claim 18, wherein the fungus is the causal agent of
rice blast (Piricularia oryzae).

22. A method as claimed in claim 19, wherein the fungus is th '
- 35 rice blast (Piricularia oryzae). gus s the cavsal agent of

23. A method as claxmed in claim 20, wherein the fungus is the causal agent of
rice blast (Pmculana Oryzag) ; _ _ _ :

55

conposi tidf as c§ ﬁlyttho,aﬂr@ww@ovh@mhm hilheanges, (arlql afgﬁntc,) amido, di- 10

Y. o
@alntel G AP o SBIRL 6 nds -
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net hod as 38l ai ned’ lmAcdompasEtuﬁﬁay\ﬂﬁmaiiadahﬂsp}ha’eih tRAdBR0RE is9 BmbdtBgUS . 30"'



T

55 rece blast ( '
55 23. -Alnet hod as glmm"mllﬂmnmzo ‘wherein the fungus . s the causa@
- ‘agent_offrice bI ast (*Pl?lc'uld‘rlé oryzae) % _ -
141 12) L4921 5324 A method as clainBd
i-n-claintl6, V\,herel n: tzheAam—thodres algioned in sla& G:thlmmsrhe active agent is 5-chloro-s-
© t i azol of 3, 4-b) beni’?ﬁ ch)éenéf’rfih‘!?ffl?é? -s-rfa §3 08%;’% zgthiazole.
25. A cobpound as kit i Bs° %tl $ sfa§5“a i F#d in
o- Ny one bf - Exanpl es 1z$qaaoa,po§uon as claimed in @fm SABAARRAE/ s h&Ein AScWedidRY i N 5
sor 48] al M8, Fsubst ant i ahd of Ezanplire i@to3 1B sIrandr 82 |n any 5 one of Exanples 16 to -

s8] 35- B6 and 52. Py #l & SpigdAi
carbogys” e b d ?2 cl ai ﬁ\‘i%m@d’b?t%eﬁef’ﬁ %&% aﬁ%?’? ff@g ?Sligg n any ‘?)ﬂ:g o:‘sm;

esenteX@npl es16 to '57. BOULT,. WADE & TedD¥NTwabRar TERRANRQt ent Agents, 34
rogerfUr Si torg Street, London EC4A 1PQ 10 QRerersdRtdtehOAgeley Maj esty' s Stationery .-
o obffice by the Courier Press, Leaff AgtinnSays LondpnBCAdIBR shed by the Patent
@, diey f | @ P5 .Sout hanpton Bui |l dings, london  WC2A 1AY_ from whi ch copi es: my -

01'
: ’be obt ai “led. 15 agewiteadr 13 M4.§ls‘§'5 Siafiﬁﬁi'ytomce by the Courier Press, Leamington Spa, 1975.
: Pubhshed by the Patent Office, 25 Southampton Buildings, London, WC2A. 1AY, fmm
’ ' . . whlch copies ma.y be obtained. _
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