I.SOTHI AZOLE DERI VATI VES AND THEI R USES BACKGROUND OF THE | NVENTI ON
-ﬁLeId of the Invention The present invention relates to a
‘govel | sot hi azol e derivative and use of .this conpound as a 5
frungi ci de, and/ or bacteri ci de. Rel ated Art Afairly
| ar ge nunber of isothiazole derivatives having a fungicidal and/or
bact eri ci dal activity are known as reported, for exanple, in GB. 10
pat. No. 1224663A, U.S. pat ISOWHIAZAEIBER VAU VES ANt THRR USES 3375161,

Chem cal Abstracts, 67, 100136 (1967), etc. However, the fungi cidal
and/ or bactericidal activities of those known isothiazole derivatives
al so are not said to be satisfactory. 15 SUMVARY OF THE | NVENTI ON

The -present inv, vide | sot hi azol e derivative and
fungi ci des and/%&ék&ﬁoaggcég ?%?dgg&ggﬂIanlng this conpound as an active
ingredient. 20 eld o % +¢g§t§bxen to the fungicidal and/or

i ot Fil'azo

bact eri ci dal act|V|ty B errvatives, the pr esent
i nventors exam ned the fUfgéCbgégeﬁgdiﬂgentlonb§§1§£é§Iéglaaﬁgvglty of the

derivatives by introducing

isothiazole derivative and use of this compound as a

5 . fungicide and/or bactericidé.

Related Art
A fairly large number of isothiazole

.derivatives having a fungicidal and/or bactericidal
activity are known as reported, for ekample, in G.B.

10 pat. No. 1224663A, U.S. pat. No. 3481946, U.S. pat. No.
3375161, Chemical Abstracts, 67, 100136 (1967), etc.
However, the fungicidal and/or bactericidal activities

of those known isothiazole derivati@es also are not said

to be éatisfactory.

15 SUMMARY OF THE INVENTION
The present invention provides a novel
isothiazole derivative and fungicides and/or
bactericides containing this compound as an active
ingredient.

20 With notice given to the fungicidal and/or
bactericidal activity of isothiazole derivatives, the
present \inventors examined the fungicidal and/or
bactericidal activity-of the derivatives by introducing

various kinds of substituent. ;ié=a result, the present



various kinds of substituent. As a result, the present

“2- inventors found that isothiazole derivatives substituted W th
-an iodoal kynyl oxy, iodoal kynyl.oxyal kyl oxy or i odoal kynyl oxyal kyl thi o
group, these derivatives being unknown2te the literatures, have a
strong fungi ci dal 5 and/or bactericidal activity, and that these

derivatives inventoxef fibund thati isdtbiandlerdeunivetivedesubatitnteds
fields. The present inventors thus conpleted the resent invention.
The present congbthdanatodeatkyrylesy ., igd¢GthnY&aXYaEHYbeBa@Fericidal
action on various di seases_ of plants, mood-rotting,fungi and di seases
of man andl@deakk¥nyleuyaikylehip gzowpngtheaesdghiyvarives being
bactericides for use in and nmedi cal, trgitnent.

agrjcul ture,  indust
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(1)

fields. The present inventors thus completed the
present invention. |
The present compound has an excellent
10 fungicidal and/or bactericidal éction on various
diseases of plants, wood-rotting fungi and diseases of
man and animals, and is useful as fungicides and/or
bactericides for use in agriculture, industry and

medical treatment.

15 -DETAILED DESCRIPTION OF THE INVENTION
The present invention relates to an

isothiazole derivative represented by the formula (I),

Rl-y N

(1)

N
Ng” “z-R?

wherein R! represents a hydrogen atom, CI—CG alkyl, C,~C,
alkenyl, 'c3—c, alkynyl, C;-C; cycloalkyl, C,-C, cyanoalkyl,

20 C,-C; haloalkyl, C,-C, alkoxyalkyi, C;-C, alkoxycarbonyl-
alkyl, C,~C, haloalkenyl, C,-C, alkylcarbonyl, C,-C,



glkenyl, C[err]-C[err]'aIkynyI, Cerr]-Cerr] cycloalkyl, Cerr]-Cerr]
¢cyanoal kyl, 20 (err]-Cerr] haloal kyl, Cerr]-Cferr] al koxyal kyl,

Cerr]-Cerr] al koxycarbonyl - al kyl, derr]-Cerr] hal oal kenyl,
Elerr]-Cerr] alkylcarbonyl, Cerr]-Cerrd 3 -
- 3- al koxycar bonyl , |odoalkynyl or iodoal kynyl oxyal kyl group, R2

represents a.(I&&kdxjﬁ&mb@ng&kyioddﬁkkyﬂylie¢r]1@¢&@h&¥nytgxzﬁ kyl

al kynyl, Cerr]-Cerr] cycloalkyl, Cerr]- C[err]]e’r anoal k Cerr]-Cerr]

hal oal kyl , O ergite\@erR) repusseatsyia C@{-@g rglky ﬁl -8k kdk %Ybon%-a%kyl 5
c2-C7 haloalkenyl C2- C7 al kyl car bon C7 al koxy- carbonyl ,

i odoal kynyl , orallﬁﬂ@)ﬁlkﬁaﬂ%x?ﬁFk?PléY%pcrcs CYBPGQIW&% fatCat |east one
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15 ~and/or bactgri¢} Q€S ERQ{:%E' fgaéf‘.“ Gn&OBPORN Gt FN repres@fitisV@n

I ngredi ent. se In agriculture” referred to herein

means use for pfohS&ik Pfoﬁgibﬁaéild{;ﬁirlaﬂ 1kyl §e6hpsult vepresengs, O
various fruit trees angﬂzarlous 20 |ndust??alycrgps pg"For Ese |nﬂ

'SL\SES;;V" meansoss, f@hd Z reppeseéntsiop Sf 86;i 505 oMANR HnaWwhizheR’al s

10 represents a hydrogen atom, C,-C; alkyl, C,-C; alkenyl,
C;-C; alkynyl or benzyl group, or R? and R?, taken
together, represent a C;-C; alkylene group which may
contain O of N,
and agricultural, industrial and medical fungicides

15 and/or bactericides containing said compound as an
active ingredient.

"For use in agriculture" referred to herein
means use for protection of. agricultural and
horticultural crops, various fruit trees aﬁd various

20 industrial crops. "For use in industry" means use for
protection of various industrial materials such as
prevention of wood, etc. from decay. "For use in
medical treatment" means use for piptectibn of man and
animals from various diseases and treatment of such

25 diseases.

In the definition of R! and R? in the formula
(I), a CrJ%'alkyl group includes straight or branched

alkyl groups such as methjl, ethyl, isopropyl, n-propyl,



prevention of wood, etc. fromdecay. "For use in medi cal treatment”

freans use for protection of man and : animal s fromvarious di seases and
treatnent of such 25 diseases. In the definition of Rl
and R2 in the formula (1), a derr]=Cherr] al kyl group includes
straight or branched al kyl groups such as nethyl, ethyl, isopropyl,

n- propyl , n-butyl, nisobytyl| ssbatbutyiectbutybutyd;t nbpenkyln- pentyl ,
n- ‘hexyl, etc.; a (Jerr]-Clerr] al kenyl group includes 1-propenyl,

2- propenyl, 1- nbehy1129pCQpeany4% alkenyilhgiroRp inC1u§ﬁ§pénPK°PBuwdnyl,
pent enyl , hexegé etc. ; derr] err] 5 _alkynyl group_includes
2-propynyl TH?PP?nﬁiop}nw?thyl ~prepankde nji 12dpRephwd-2-but ynyl

pentynyl, hexyn ; cycl oal k g cl udes cycl opropyl,
Byel bpent yl - Lybrimenyt; betendy; oanbenkyy Cheshprls SEns dacele ™

cyanoret byl C*§h°ft“¥'gﬁ§%ﬁoﬁgs%ﬁ§?s bk %ﬁx&%ﬁétﬁéFﬁyitho§§a§r°“ retc. -
3 ST T oy b RLahEVy 81 94 Bropynyd 1RSSR BERERIYL, floklagiomet !
qerr]-Clerr] t%0§;§ ¥ﬁ§§geﬁy ?gkxh giﬂumuaaglegE§o§§aB91¥carbonyl- 15

met hyl, ethoxycar poXx carbony nmet

- i sopropoxycar bogytebp éhtﬁﬁ Cey cﬁohék?ﬁ' keat‘l.,gaoa anoalkgmcbgdag

3-chl oro- 2- propenyl , | or opr openy or o- ut enyl c.; a
Clerr]-Cerr] aihexuaes begshogethpl, cyanoethyl, etc. ; a C,~C,

10 alkoxyalkyl group includes mefhoxymethyl, methoxyethyl,
ethoxymethyl, ethoxyethyl, etc.; a C,-C; haloalkyl group
includes chloroethyl, difluoromethyl, 1,1,l1-trifluoro-
methyl, 1,1,1,2,2-pentafluoroethyl, etc.; a C3-C,
alkoxycarbonylalkyl group includes methoxycarbonyl-

15 methyl, ethoxycarbonylmethyl, n-propoxycarbonylmethyl,
isopropoxycarbonylethyl, etc.; a haloalkenyl group
includes 3-chloro-2-propenyl, 2-chloropropenyl, 4-
chloro-2-butenyl, etc.; a C,-C; alkoxycarbonyl group
includes methoxycarbonyl, ethoxycarbonYl, n-

20 propoxycarbonyl, isopropoxycarbonyl, etc.; a C,-C,
alkylcarbonyl group includes methylcarbonyl, ethyl-
carbonyl, n-propylcarbonyl, isopropyldarbonyl, etc.; an
iodoalkynyl group includes 3-iodo-2-propynyl, 4-iodo-3-
butynyl, etc.; and an iodoalkynyloxyalkyl group includes

25 3-iodo-2-propynyloxymethyl, l-methyl-3-iodo-2-
propynyloxfmethyl; 1,l1-dimethyl-3-iodo-2-propynyloxy-
methyl, 1-(3-iodo-2-propynyloxy)ethyl, etc. Examples of

a C;-C; alleene group in which R3 and R?, taken together,



i-ncl udes net hoxycarbonyl, ethoxycarbonyl, n- 20 propoxycarbonyl,

i sopropoxycarbonyl, etc.; a (err]-Cerr] al kyl car bonyl group includes
met hyl carbonyl, ethyl - car bonyl, n-propyl carbonyl, isopropyl carbonyl,
etc.; an i odoal kynyl group includes 3 5odo-2-propynyl, 4-iodo- 3-

butynyl, etc.; and an iodoal kynyl oxyal kyl group includes 25

3-i odo- 2- pr opy nreyx gentain 01 ogedhyncluded pyzrolidingy,opeapheliinet,hWN-,

1, 1-di met hyl - 3-i odo- 2- pr opynyl oxy- met hyl, .

1- ( 3-i odo- 2- pr oBpgEYYI R, PErAginoet &, 2pdakFiagodt1-yl, gtg.emhicl axe

al kyl ene group i_.n whic rr], and err], taken tagethar, may
contain O or N ifREF'ﬁeegéf%?olézdiaﬁ’& %%ﬁ(ﬁ%&o I‘ﬁ"—thlc‘%'l R%nﬁf‘ﬂyﬁf)itﬁe?%zi no,
1,2,4-triazol-1;yl . gtc. ich are formed by R err], Rerr] and an N
atomto which RPéFP] 8ﬁgeaFerr] have been bonded. =5

Pr ef bl e igot hi | e deg| ' A . [
GerrlGor alkyl. o or PEECPERBLesiReliagole aphioBe VeF el those
Pl onl kyl ort  "ROBBCR] GGG "KL 5Ca, ATkERIL, By Ml o 1)

one of Rierr] ndRR2; & i gepgh kypyle On1kegal, kehvé Oneldatliol AP, Y
10 is a Oor S gﬁﬁb@z i's J() scéaJ(_(}‘l’ Sqﬁgrr] .Xcs ¥ 1 é‘ Most prgglerabl e

i sot hi azol e der'cy_ectﬁ' Sanvalkyl grdupispravdsRdtay dts 13t Jord & IR!
al kyl, allyl or difluoronethyl ' group, Rerrr] is (Jerr]-Cerr] alkyl,

allyl, difluoroamthgf s an iodoyHopmel hyt todoplkymploxiealkihtgebupgayt
one of Rerr] and 15 R err] is iodopropargyl or iodopropargyl oxynethyl
group, Y isl0 is a Oor S, and 2 is O, S or SO,.

Most preferable isothiazole derivatives are
those whose R! is C,-C, alkyl, allyl or difluoromethyl
group, R? is C;-C, alkyl, allyl, difluoromethyl or
cyanomethyl gfoup, pro&ided that at least one of R! and

15 R? is iodopropargyl or iodopropargyloxymethyl group, Y is
a 0, and Z is O or S.
The isothiazole derivative represented by the

formula'(I) is produced according to the reaction

formulae described below.



a0, and Zis 0 or S

fepresented by the formula (1)

formul ae descri bed bel ow. -6- [err]
¥7- HO CN- lerr] -6 -
HO CN NN on
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N ° N
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The isothiazol e derivative
I s produced according to the reaction
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mherein Rlerr], Rerr] and Z are as defined above, R represents an

al kyl group and X represents a hal ogen atom A conpound (I11),
a starting material, is al kynylated with an al kynyl halide at room
tenperature 5 to 100C in the presence of & kase (e.g. potassium
carbonat e, sodi um net hoxi de) to obtain a conpound (Ila). The conpound
(I'ta) is then iodinated at 0OCto 20Cto _

- 8- synt he&@ze @Nconpound (la), whichRlG ti@M oxidized with a
peracid (e.g. hydrogen peroxide) at yoomtenperature to 10Q9[err]C to

obtain a sul foxige Qo sul fone (I su{\f one (Ib) is | tyut ed
wi th an al cohol ,qthi\§] aor 5S.am,nepageOferr]; roo t enpeg at in the
presence of a N\gbha s*tooﬁMn a conpoundNd€)‘s ho/%ti?ﬁtgﬁon may
be carried out bﬁiﬁée i odi nati on of the alkynyl gy oup. That is, the
conmpound (I1b) o hed by the oxidation of II€) he conpound (lla) is
substituted with an alcohol, thiol 10 or amne to obtain a conpound
(I'te), and theqwl e @ conmpound (Ic) can be synthesized by iodination of
t he conmpoun (II@%. Simlarly, compounds having an

i odoal kynyl oxyal k io group, etc. at the 5-position can al so be

synt hesi zed. For |l e, a conmpound (I1d),
s NN
(1d)
NaS CN \/\ovs CN
7 1) R S
N AV PN
s~ “sNa 2) o < | g~ \g-R?
(I1I) | (IIIa)
I
b%se
I/\/\O S CN
N
N
N\s” “s-R?
(Ie)

wherein RF, R? and Z are as defined above, R represents
an alkyl group and X represents a halogen atom.
A compound (II), a starting material, is
alkynylated with an alkynyl halide at room temperature
5 +to 100°C in the presence of a base (e.g. potassium
carbonate, sodium methoxide) to obtain a compound (IIa).

The compound (IIa) is then iodinated at 0°C to 20°C to



15 a starting material, is reacted in the presence of a base to
obtain a conmpound (lle), which i's then iodinated to obtain a conpound
(1d). A'so, a conpound (Ill), a starting material, is successively and
5t epw se reacted with an al kyl halide gand al kynyl halide to obtain a .
20 conpound (Illa), which is then iodinated to obtain a conmpound '
(le). The conpaynthddize ancqnpdynd a(Ia), whitah iis tham dwidigedesitied by
t he net hods described in ~the literatures [J.OC, 28, 2163 (1962);
J.OC, 29, a pemqimhas |g. rhasinagen @eroxixe) at room tempexagyre
reaction, any solvent nmay be used if It is a solvent which does not

di SE urb the red&® Ih]d)I(QOC :"l T;'-Zﬁaléké*rpﬁ‘bll-fcﬁl’ﬁé*% % SHHENP kEtRhes TR N as
acet one, nmet t t , .C) . h . h
15 Syt (i St Mt Al Lt ok

J ° o di ne._ete. ; este
met hyl acet te,d“é’tnrﬁllaq'a&tg&eq q%‘%/oél.l ;temlge]y%%lf%ege]r{ht%lhe W%%%é%o%gcgugﬁ as
di chl or oet hane,bal e") é@léﬁ%ﬂ{ rgne%gﬁeé%g&%e{f@)chl Qfﬁque,sﬁﬁgg%mt%,geqﬁngzggg. X

.aromati ¢ hydrocarbons such  as hl"or obenzene, ni

tol uene, etc.: ol tiddedUnlt Afore ARPAINISHISE Eh6.a1ELIPE Nyksgs mmni de

(DVF), dinethyl oxl de, water and m xed sol vents obt-ai ned by conbi -

10 nation of tmase 59 MeHE Scompiail 11y RIFELi AKR By Othé SoxidatLéd ré£d
out with the m xed sol vent, phase transfer

the compound (IIa) is substituted with an alcohol, thiol

10 or amine to obtain a compound (IIc), and then the
compound (Ic) can be synthesized by iodination of the
compound (IIc). Siﬁilarly, compounds having an
iodoalkynyloxyalkyithio group, etc. at the 5-position
can also be synthesized. For example, a compound (IId),

15 a starting material, is reacted in the presence of a
base to obtain a compound (IIe), ﬁhich is then iodinated
to obtain a compound (Id). Also, a compound (III), a
starting material, is successively and stepwise reacted
with an alkyl halide and alkynyl halide to obtain a

20 compound (IIIa), which is then iodinated to obtain a
compound (Ie). The compounds (II) and (III), a
material, can be synthesized by the methods described in
the literatures [J.0.C., 28, 2163 (1962); J.0.C., 239,
665 (1965)], respectively. |

25 ' In every reaction, any solvent may be used if

it is a solvent which does not disturb the reaction.
For example, there are given ketones such as acetone,-

methyl ethyl ketone, cyclohexanone,'etc.; ethers such as



gatal ysts such as triethylbenzylannnniun1ch|oride, :
trioctyl met hyl ammoni um chl oride, etc. can al so be used. The

present conpound is useful as fungicides 15 and/or bactericides for use in
dagriculture, industry and medi cal trea®nent. For exanple, in
agriculture, it is excellent particularly as a seed disinfectant for
paddy ri cediethyhoethey, diiscpropyl sethep; cdimethoxyethane,

anti-nol ding agent for wood, water used in the 20 panufacturing process
of pul p, plastiteeFahydeafyran, dioxane: smoneglyme. ndidglymeageke-for
cosnetics and | eat her articles_and an antinicrobial agent for
clothing. In ©5texyisushiasmehyl acetatescptny? crcatatdi c@EFon of

hande 206, 1 oet AT 0t UAELSs- B0 LSRR 0 B5eeesien o0 O
Tri choph ) |
OB chyaraam ot S0l {06 RERESPLA S RRUokFot5En 5o

agricultura ungr i

-10- ef fect r r | oxy. | geases:

i ast of rice (RS EATGold SO0 8 bifzoly  Whirobensths?
(Pseudoper onos pef @rSBesené) ; toluen® V&P NRf €ri Pbs CbuéRN@E 0 (Phyt opht hora
I nfestans), 5 late blight of other host pTants, brown spot of grape

(Q adospor i um cdesiespbtr Dl épsgtc Spadiinethyl f@hhawidéi coMr), diMetrprder ma
viride), alternaria | eaf spot of apple (Alternaria mali), stemrot of
sweet potato (Fshfoxide, water and mixed solvents obtained by combi-

10 nation of these solvents. When a two-phase reacfion is
carried out with the mixed solvent, phase transfer
catalysts such as triethylbenzylammonium chloride,
trioctylmethylammonium chloride, etc. can also be used.

The present compound ié useful as fungicides

15 and/or bactericides for use in agriculture, industry and
medical treatment. For example, in agriculture, it is
excellent particularly as a seed disinfectant for paddy
rice. In industry, it is used as a preservative and
anti-molding agent for wood, water used in the

20 manufacturing process of pulp, plastic articles and
paints, an anti-molding agent for cosmetics and leather
articles and an antimicrobial agent for clothing. 1In
medical treatment, it is useful for disinfection of
hands and feet of man and animals, and treatment and

25 prevention of nosomycosis and candidiasis caused by
fungi belonging to Candida and Trichophyton.

When the present compound is used as an

agricultural and horticultural fungicide, it is very.



oxysporum), black nold of onion (Asperaillus niger), 10 bacterial soft rot

of onion (Rhizopus nigricans), "Bakanae di sease" of rice (G bberella
fu1|kur0|) powdery m | dew of barley and wheat (Erysi phe aramnis),
powdery mi | dew of cucumber (Sphaer ot heca~f abi gi nea), powdery m | dew of

appl e (Podosphaera | eucotricha), 15 powdery mldew of grape (Uncinula
necator), powlefifectivey |t edanple, twstompinrol sthe efdllowingf wheat
(Puccinia recondita), crown rust of oat (Puccinia coronata) and rust

of ot her host pim@ses- Blast of rioshe(Bydicylacimtoxyege)nddeenyised as
an 20 industrial fungicide and/or bactericide, it is extrenely

effective, parfHckden Gf qupumber (Reeudoperonaspora Gubensis)as Tyromyces
pal ustris, Coriqlus versicol or, Selu ul a | acrymas and_the |ike.
In order to fomRNEARNYHAFa, Zak At cK—QEiQRﬁEﬂ%@Q-kﬁﬁﬁiﬁ%ﬂibnd

dust I id d t d

bl ended wi tF a 1ate et?mq%%oef I a%arﬁ?s ”f%f”fog%f R
nded 1

Sui tabl e S?epar%%ﬁ%%&nn il Af7 BedE aleho%ht R on

formul ati ons, _V_%li;{ﬁ_@mra_ v:.r"ﬂB»q sq @ﬁffgmfergfag a%‘, 1gr anul es
wettable ers | ets, paste fornulations, osol s
and the |ike bY(MRﬁe'ﬁ{dﬂfHS Mlh) 255 1ind SV d O bweet potato (Fusarium

‘oxysporum), black mold of onion (Aspergillus niger),

10 bacterial soft rot of onion (Rhizopus nigricans),
"Bakanae disease" of rice (Gibberella fujikuroi),
powdery mildew of barley and wheat (Erysiphe graminis),
powdefy mildew of cucumber (Sphaerotheca fuliginea),
powdery mildew of apple (Podosphaera leucotricha),

15 powdery mildew of grape (Uncinula necator), powdery
mildew of other host plants, leaf rust of wheat
(Puccinia recondita), crown rust of oat (Puccinia
coronata) and rust of other host plants.

When the present compound is used as an

20 industrial fungicide and/or bactericide, it is extremely
effective, particularly, against wood-rotting fungi such
as Tyromyces palustris, Coriolus versicolor, Selupula
lacrymas and the like.

In order to formulate the present compound

25 into agricultural and industrial fungicides and/or
bactericides, the present compound is blended with a
suitable inert carrier, if necessary together with

auxiliaries, at a suitable proportion, and formulated



di spersion, suspension, mxing, inpregnation, adsor ption, adhesion and
the like. The inert carrier usable in this formulation may be any of a
solid, liquid and gas. Materials usable as the solid carrier include
40 soybean powder, wood powder, bark powded, -saw dust, t obacco stal k
powder, wal nut shell powder, bran, cel l ul ose powder, residue after
renovi ng t he eXxintartswiftable grephratdumefiommpaEycierss (solutionshed

synt hetic resins), clays (e.g. kaolin, bentonite, acid clay), 15
talcs (e.g. talformyiasgions, tsyspansiomsfqmmylations diekbrepeays, eart h,
silica sand, mca, synthetic silicate, synthetic highly dispersible

silicic acid), emulsifighieiconqentratemmnrinatsy granules WakkrRLS hon,

ST PO RS SIS UL SO 8 o PR SIS UL 11
i trate. anfonn thS i By epepabi e o o SREIRRRRRT K0 Thace
Chem ' 3¢ WA ddbdclfe S Millnihd Malbfpdllac ol 1D o More o
sel ected from aG-Jiosie, hAadich S ¥Ye CRPAY! | idhe Dihert cdPRIER! Ves

and those which can dispe?se the active

- 12 - | NGfRMIIRN £ GG NEb i T £ ith 3haly We aBng dBrd @Solidf hBYquid
have no solvent capability. For exanple, there are
and gas. Materials usable as the solid carrier include

10 soybean powder, wood powder, bark powder, saw dust,
tobaccd stalk powder, walnut shell powder, bran,
cellulose powder, residue after removing the extract of
food,-synthetic polymers (e.g. crushed synthetic
resins), clays (e.g. kaolin,_bentonite, acid clay),

15 talcs (e.g..talc, pyrophyllite), silicas (e.g.
diatomaceoﬁs earth, silica sand, mica, synthetic
silicate, synthetic highly dispersible silicic acid),
inorganic mineral powders such as activated carbon,
sulfur powder, pumice, calcined diatomaceous earth,

20 crushed brick, fly ash, sand, calcium carbonate, calcium
phosphate, etc., chemical fertilizers such as ammonium
sulfate, ammonium phosphate, ammonium nitrate, ammonium
chloride, urea, etc., compost and the like. These
carriers are used alone or in the form of a mixture of

25 two or more of them.

Materials usable as the liquid carrier are

selected from among those having a solvent capability by

themselves and those which can dispersé the active



given the foll ow ng ones, which are used alone or in the formof a

m xture of two or nore of them Water, 5 alcohols (e.g. nethyl alcohol,
i sopropanol, ethylene gl ycol ), ketones (e.g. acetone, cyclohexanone),
‘et her s (e.g. ethyl ether, dioxane, #elBahydrofuran, cel | osol ve),
al i phatic hydrocarbons (e.g. gasoline, kerosene), aromatic .

hydr ocar bons ( dngregdentnecompsiunshaithl thes@lidef waptitlligries if they

nmet hyl napht hal ene), hal ogenat ed _.hydrocarbons (e.g. dichloroethane,
chloroforn), ed@¥esno so%(\@ng'—. cappilddat-at Foxdiaxaamispy lthaneaxng o)

105 oot el TS Gt SIS B s U5
Foxtte gas | e AR AR YT o Mo morg A inely T WRes” O r 00"
The fol |l ow b j . i ari
augiI?ar?2g§grgaggggagié%?%?ngmﬁ%ﬁa28%§ﬁ$§xﬁnﬁ§? ) ?@#ﬁL;?ﬁ?ﬁéeggfe used

allone, in 2 M ¥iyeRi), xeiorld (@, g0 ord |y on keI I} §iherd1ey are

not used at "all.” 'For the purpdse of enul'sification, | spersi on,
sol ubi I'i zati on (ang/.0ethsAl! igthed, dioxA%d," tetrahydidRFia)t conmpound, for
exanpl e the foll ow ng surface J5 active agent s “can be used:

Pol yoxyet hyl eneedllogiodig), alipbiafdic, hydnoeeartiond qea qil lgasaatiiey,

pol yoxyet hyl ene hi gher fatty acid ester, polyoxyethylene resin acid
ester, pol yoxy&erpsene )soarcmartico hydreaarbons (e.g. benzene, toluene,

10 solvent naphtha; methylnaphthalene), halogenated
hydrocarbons (e.g. dichloroethane, chloroform), esters
(e.g. ethyl acetate, diisopropyl phthalate); amides
(e.g. dimethylformamide, dimethylacetamide), nitriles
(e.g. acetonitrile), dimethyl sulfoxide and the like.

15 . The.gaseous carrier includes freon gas, butane
gas, dimethyl ether, carbon dioxide gas, LPG (liquefied
petroleum gas) and the like.

The following compounds can-be given as the
auxiliaries. These auxiliaries are used according to

20 the object, that is, they are used alone, in a mixture
of two or more of them or, in some cases, they are not
used at all. For the purpose of emulsification,
dispersion, solubilization and/or wetting of the active
ingredient compound, for example the following surface

25 active agents can be used: Polyoxyethylene alkylaryl
ether, polyoxyethylene alkyl ether, polyoxyethylene

- higher fatty acid ester, polyoxyethylene resin acid

ester, polyoxyethylene sorbitan monocoleate,



-+.13 - al kyl al I yl sorbi tan nonol aurate, al kyl benzenesul f onat e,

al kyl napht hal enesul fonate, lignin-sulfonate, the salt of a hi gher
al.cohol sulfuric acid ester, and the |ike. For the purpose
of dispersion[err]stabilization, 5 past+ng3and/ or bonding of the active
I ngredi ent conmpound, auxiliaries such as for exanple casein,

gelatin, star ch?l&;gaﬂﬂylagr@it@mmog@mm, alfaibenzenesyilfonate,

al cohol, turpentine_, rice-bran oil, bentonite, lignin, sulfite waste
liquid, and the2lkyvénaphthpdgngsulfgnadey lignin-sulfonatey, thejsalio of

I nprove the flowability of solid repargtions, auxiliaries_ such as for
exanpl e waxes, 2 glgb?éapﬁgogeﬂd?u&FP§Ecpﬁﬁ§ ge&era ande eb§1§§éd.

As defl occul ati ng agents for spension 1 r.epar at.i ons her.e can al so be
used auxiliaries such as "°F ﬁ&r%E%RRSPe°§a§ﬁ§%§F@&8§ﬁFF8hF§1§8i&°“'
condensat es, a | ke . . am ng agents,
for exanple %ilpggggﬁgfpﬁh?gr Bnggﬁgcgﬁ gpgoagglggdéggregggkg 9 ° When

the present CO”EBHgSuh&,Uiﬁﬁiiiaries QQEhCHEt!BQIe%%ﬂgggrhh%ﬁhhpral

fungi ci des, the proper anount of the active ingré&dient vari'es with

vari ous fagbohtinycBtaschQ atydnBe aeBiugCmel, Yom atdbde!, agars.
condition of growh of crops, tendéncy of outbreak of 25 diseases,

weat her, enviropokgirahytoadcbhelds, takppatinegnrice~-brahm®ilhobentaitegnd
when the fungicides are used, and the |ike. However, the anount
t hereof is sel etiigdihrosulfitet wastanddqofid). and thel likel ¢aar also be

10 used.'

In order to improve the flowability of solid
preparations, auxiliaries such as for example waxes,
stearic acid, alkyl phosphate, etc. can be used.

As deflocculating agents for suspension

15 preparations, there can also be used auxiliaries such as
for example naphthalenesulfonid acid condensates,
phosphates and the like.

Defoaming agents, for example silicone oil,
etc., cén also be added.

20 When the present compound is used as
.agricultural and horticultural fungicides, the proper
amount of the active ingredient varies with various
factors such as for example object of use, target crops,
condition of growth of crops, téndency of outbreak of

25 diseases, weather, environmental conditions, preparation
forms, how, where and when the fungicides are used, and

the like. However, the amount thereof is selected from

the range of 0.1 g to 1 kg/10 ares.



-..14 - _ The blending ratio of the active ingredi ent can
bé increased or decreased as need arises. Wen the . active ingredient
is formulated into dusts or granul es, its blending ratio is usually

0¥5 to 20% and when it is 5 formul at ed-i ngo-enul si fi abl e concentrates

suspensi on

formul ations or wettable powders, its blending ratio is

usually 0.1 to 90% The blendikfipe mapicwf whe aokiveringrédisst

fungi ci de

contai ning the present conpound as an active ingredient

10

may al so be usedam he ingreagead an decrepsed |asimegedirarises. hdfheén utherr al

fungicides with the object of decreasing the anount of the medicine
order to extendadtdvendig@rediensy iisyfpamulated dnte distH AT @grannles, t o

make | onger a
control ling.

.. period during which the fqu:cides can be used for 15
THES RLending Fathy I aguad v

5 to 20¥m@nd ghen ok ot 5

t he present go und .a active . 4 Ngredient shows a renmarkab) e
fungi ci dal P edOIARET intq Smmlaifialle concenirafefm M RT St Tps |

paddy field,

crops, flowers an

out break of the dyu%qqu%

fungi ci de to water In-pad

fruit trees,

pl ants before outbreak of the

10

15

20

25

ot I Rl ANo At dlded ! 5% wHARIAY e TR

rmanen ['an er'efore,

i1s dPrRpast, by just tinmely applying the
Jy field, soil in uplant field and foliage

veget ablggge a%}ﬂe&umm Ml Hoedu itk "BiRE@ide 25
|

seases or at. a point
containing the present compound as an active ingredient

may also be used in mixture with other agricultural and
horticultural fungicides with the object of deéreasing
the amount of the medicine in order to extend the_rangé
of target diseases to be controlled and to make longer.a
period during which the fungicides can be used for
coﬁtrolling. The agricultural and horticultural
fungicides containing the present compoﬁnd as an active
ingredient shows a remarkable fungicidal effect on the
foregoing diseases doing damage to crops in paddy field,
crops in uplant field, fruit trees, vegetables, other
crops, flowers and ornamental plants, etc.. Therefore,
at a time when outbreak of the diseases is forecast, by
just timely applying the.fungicide to water in paddy
field, soil in uplant field and foliage of fruit trees,
vegetables, other crops and flowers and ornamental
plants before outbreak of the diseases or at a point
when the outbreak has been confirmed, the agricultural
and horticultural fungicide of the present invention

exhibits an expected effect.

e

in
i ng
n

20
n

of



when the outbreak has been confirned, the agricul tural and

horticul tural fungicide of the present invention exhi bits an expected
effect. - 15 The
Tndustrial fungicide and/or bactericide - 15 eontaining the present
conpound as an active ingredi ent can be used in wood products such as
pl ywood, products melthe cindwster igphriungicidarand/ox thacterididand t he
5 like. When the present conpound is used for wood
preservatives, GAntaining ithe tprewnt SomReuRd Ak tamactive singredient
treatment, pressure injection and vacu I.njection. The surface
treatment is c&d diﬁ ‘i)y‘-n 1"CP° pﬁ)?‘ifijlffﬁt’i HIGH (%"erﬁlm%urﬂr‘?%u‘é\B%d part
as it is or l.ution t h, oatJ.n sprayin dj.ppi ng and
the |ike. a1 eadd it pioady ghaoh S dbogado Ak RS g BT OO0
~adhesi ve ans a&&ﬂé ng the adhesi ve, particularly, to building
materi al s, the present 15 conpound can be used as a controlllng agent for
wood- rotting fungi T [ r eat nent
Varies with o the KpndsP he,pretent CipGHELIE JEaE e Yol
preparation is gietibrdd tids, WO d Qppted %&'woé@%femeé’@s Oéu@h'”@ge etc.
Usual Iy, however, it wll suffice to apply the redicine containing the

active ingredi girfdte tredtimeri®lPpredsird iwjddebweind wcwimwood part.

injection. The surface treatment is carried out by

10 applying the present.compound to wood part as it is or
in dilution with water by coating, spraying, dipping and
the like. Alternatively, by adding the present compound
to a plywood adhesive and applying'the adhesive,
particularly, to building materials, the present

15 compound can be used as a controlling agent for wood-
rotting fungi.

The medicine used in the treatment varies_with
the kind of preparations, when, where and how the
preparation is used, kind of wood-rotting fungi, degree

20 of damage, etc. Usually, however, it will suffice to
| apply the medicine containing the active ingredient in
an amount of 0.1 to 40 g per 1 m? of wood part.

When the present compound is_ﬁsed as wood
preservatives, it may be used in mixture with other wood

25 preservatives, insecticides, acaricides, termiticides,
fungicides and/or bactericides or synergists with the
object of decreasing the content of the active

ingredient of the present invention or extending the



When the present conpound is used as wood preservatives, it nay be
used in mxture with other wood 25 preservatives, insecticides, .
acaricides, termticides,. fungi ci des and/ or bactericides or synergists
With the obj ect of decreasing the cenlént of the active

i ngredi ent of the present invention or extending the

- 16 - ef PE€ecEf ofhdhgcwiotdve. dggaiddrent .Th&heo smbodk garEseatviatd ve

used includes for exanple 3-iodo-2- propynylbutyl car banat e,

3- |odopropargyPse§|ﬁ@cﬁﬁﬁﬁﬁhéﬁﬁt@xﬁﬂﬂi 3mi@do- 2- prepynyrlkiutiydi-des USﬁd

I ncl udes chl orpyrifos Xi,m 5 fenltrothlon pernethrin, cypernethrin,

f enval erat e an%g bafa %—&gdopropargyl, 21n°THéPEF@§@ﬁ¢eboﬁﬁGUnd&nﬂeﬂso
useful as nti I, ents useful. to disinfect the hands and

feet of man an&ﬁgnF%éP§Eéﬁ&%gFe§Fe doeludss: & °5PYr1ﬂ95FoPh€%&ﬁble t hese
antimycoti cg ag us treat tic i.nfection,

mucosa |nfg%tlg%hgt§8%hggn ﬁgr%%thr%o |8YPEFE€t%6ﬁnga%§@Ha&f cﬁ%ﬁhyton
Candi da, Asper ghb! §;884 the li ke. The present conpound i's used al one,
or, before use, it i1s mxed with a 15 pharnmaceutically acceptable inert

carrier or diluent to Theppeaabatacaﬂ.ge%at 18N a1WR) ‘alge'f%ﬂ ken formul ated
into preparations having a formsuitable for oral par ent er al

adni ni strati onanuthyestier ageatel askifgli ¢o diSihQéE%'%hboh&nd%aﬁﬁﬁﬁs
suppositories, enulsions,
feet of man and animals and treat mycotic infection.

10 For example, these antimycotic agents can be used to
treat local mycotic infection, mucosa infection and
general mycotic infection caused by Trichophyton,
Candida, Aspergills and the like. The present compound
is used alone, or, before use, it is mixed with a

15 pharm&ceutically acceptable inert carrier or diluent to
prepare a composition, which is then formulated into
preparations having a form suitable for oral or
parenteral administration such as for example liquid
formulations, tablets, suppositories, emuisions,

20 ointments, creams, lotions, poultices and the like. If
necessary, these preparations may contain auxiliaries,
stabilizers, wetting.agents or emulsifiers, buffer
solutions and other commonly used additives. The amount
of the compound administered varies with symptom, age,

25 body weight, administration form, etc. 1In the case of
general treatment, however; the amount is usually 0.05
to 100 mg, preferably 0.5 to 50 mg/1 kg of body

weight/day/one adult, and this amount can be taken in



120 ointnents, creans, lotions, poultices and the like. If necessary,

these preparations may contain auxiliaries, stabilizers, wetting
.agents or enulsifiers, buffer sol utions and other comonly used
“addi tives. The anpunt of the conmpound7adni nistered varies with

synptom age, 25 body weight, administration form etc. In the case of
general treat n@Re,K dps@ecorrseveralndoaesi s Inutheycasesof locad 100 ny,

preferably 0.5 to 50 ng/l kg of _body meight/da /one adult, and this
amount can be ¥ERatment, an optimum” concentration of the actiye _ one

dose or several doses. In,th of cal ea nt, an optimum
concentrati on HRITREIERE; +8 8‘nggnb?eégenPr?geﬁ?ggX@bt 596%§re$erably 0.1
to 2% Ki EX | e 5 Exanpl es, prescription
exanp?es and testywﬁorﬂgQ%nggg@Pi?sthe present inven??on mﬁPI be sﬁpmn, but
t he prsesent |nvent|anhalgggn%?%ggriﬁ£§é§Lg%g@Pgé%?ghggtest limted

to these exanpl es al one.

3-(3-iodo-2-pr Y, . ) y i s i e
Ceoabong ao” " GRS 08 Vde ‘ene resent inventy6fioubl ThEYLROLA) “BLE! ER8

3- hydr oxy- 4- Cygh@sEnteilvbhtion is notSe6NbazphteypPretibdsakveding 20 nl  of
DVF, 0.7 g of pot assi um car bonate was added thereto, and then 1.3 g of
propar gyl broniieived eddehesétéxampléesnglonéter 15 stirring at 50[err]C
for 1 hour, the reaction solution was i ce-cool ed, 3.0 g of iodine and
3.2 g of potasBxample 1 Synthesis of 3-(3-iodo-2-propynyloxy)-4-
10 | cyano-5-methylthioisothiazole (compound No. 1)
1.72 Grams of 3-h&droxy-4-cyano-5-methylthio-
isothiazole was dissolvéd in 20 ml of DMF, 0.7 g of
potassium carbonate was added thereto, and then 1.3 g of
propargyl bromide was added with stirring. After
15 stirring at 50°C for 1 hour,“the reaction solution was
ice-cooled, 3.0 g of iodine and 3.2 g of pbtassium
iodide were added thereto, and then 6.6 g of a 10% KOH
was gradually added dropwise with stirring. After
addition, the reaction solution was stirred at room
20 temperature for 1 hour. Water was added to the reaction
solution to precipitate crystals, which were then
~collected by filtration and washed with water to obtain
crude crystals. Recrystallization of the crude crystals
from ether gave 2.5 g of crystals havihg a melting point

25 of 145° to 146°C (yield, 75%).
NMR (CDCl;) &: 2.67(3H, s), 5.14(2H, s).



-1 odi de were added thereto, and then 6.6 g of a 10% KOH was gradually

‘added dropwi se with stirring. After addition, the reaction solution
was stirred at room 20 tenperature for 1 hour. Water was added to the
rreaction solution to precipitate cryst@éals, which were then
collected by filtration and washed with water to obtain crude

crystals. RecrBsampllezdti on Synthesisudd 3ry{Stdbdo-2-priopymydioxar)-dave 2.5
g of crystals having a nmelting point 25 of 145[err] to_146[err]C %yjeld,
n

75% . NVR (Cchyénprﬁ-p@thylsgléwpymlsgyhlszp g2 icogipou
- 18 - anple 2 Synt hesi s of 3-(3-io0do-2-propynyl oxy) -4-
cyano- 5- nethylsulfonyl|s§9h|&%dle (conmpound No. 41)

Synthesi zed | R35§§n{)?§°1 6Bt 3 oRbes REoRRTIAeRYd Az 0. & o of
: 3dded

Gaction sci ut FERAHAE-RERTEA HEOAOPEPEREOLE, SYTROBPE A A B aﬂ%tﬁe“ﬁ. g

vater was addeQ dEE?%i@b&aEﬁ ?byﬁiahi Feglﬂhhﬁgtgfﬁeglgﬁn %ted by

filtration, er an to o

crystal s navi n “H eft gskbk@aepgam g%ag%h%a] thgré%%[ e%hctwéhett@keBO%
NVR (CDCl[err]) [er ] :

Synthesis of 3redctedf- aomwmbﬁybaéyheatedlat 80°C for 5 hours with
cyano- 5- met hoxyi sot hi azol e (conpound No. 21)

stirring. Water was added to precipitate crystals,

10 which were then collected by filtration, washed with
water and dried to obtain 2.8 g of white crystals having
a melting point of 191° to 192°C (yield 80%). |

NMR (CDCl;) &: 3.37(3H, s), 5.23(2H, s).

Example 3 Synthesis of 3-(3-iodo-2-propynyloxy)-4-

15 cyano-5-methoxyisothiazole (compound No. 21)

3.6 Grams of 3-(3-iodo-2-propynyloxy)-4-cyano-

5-methylsulfonylisothiazole synthesized in Example 2 was
dissolfed in 30 ml of methanoi, 0.6 g of sodium
methoxide was added thereto, and then the reaction

20 solution was stirred at room temperature for 4 hours.
Water was added to precipitate crystals, which were then
collected by filtration, washed with water, dried and
recrystallized from ether. Thus, 2.4 g of crystals
having a melting point of 159° to 160°C (yield 78%) was

25 obtained.

NMR (CDCl,) 6: 4.10(3H, s), 5.23(2H, s).



3.6 Gans of 3-(3-io0do-2-propynyl oxy)-4-cyano-

5-nmet-hyl sul fonyl i sot hi azol e synt hesi zed in Exanple 2 was di ssol ved i.n
30 M of methanol, 0.6 g of sodium met hoxi de was added thereto, and
then the reaction 20 solution was stirredlfit-roomtenperature for 4 hours.
Water was added to precipitate crystals, which were then col | ected by
filtration, waExashpliet 4 wat elSynbhesdisaaf 3-(3-rissiorA-prnapsmy ¥axin «ther .
Thus, 2.4 g of crystals having a nelting point of 159[err] to

160[err] C (yield 78% wagym-cﬂndeiimeétdlylaminoisoth\imqlaac&{%mqnf{ &y
4.10(3H, s), 5.23(2H, s). -19-
Exanpl e 4 Synt hesi s &¥0)3- ( 3-i odo- 2- propynyl oxy) - 4-

cyano- 5- di net hyl am noi sot_hi azol e

3.6 Grams of 3-(3-iodo- 2.%r%wsé%%%?rf‘@ﬁ-%o-%propmloxv)-340-)°Yan°-
L3 o o ki R AT S i o
\%i gg[erlg] \S\:eﬁgr e 1:'° 1{{gét}lras‘fl.e'\/\a]t'eir %s ad‘&%&g 0 prlec! p'-t ate c-ry .taﬁ, _
and recrystall i-stzdt’algn-’fl;‘dg{r)}l Z’ﬁi%%& zﬁ%rﬁ‘ldﬁﬁ;hen%}%ﬂ ;ﬂot}wf/\ﬁlfrené?%/'s?;: ,sed
having a nelti hdGHdn &hel Pddtlond Golutidn ke rd€imesd et B0cl. for 2

hours. Water was added to precipitate crystals, which
10 wexre then collected by filtration, washed with water,
dried and recrystallized from ethyl acetate. Thus, 2.2
g of white crystals having a melting point of 171° to
172°C was obtained.
NMR (CDCl;) &: 3.22(3H, s), 5.08(2H, s).
15 Example 5 Synthesis of 3-(3-iodo-2-propynyloxy-
methyloxy)-4-cyano-5-ethylthioisothiazole
(compound No. 86)
1.86 Grams of 3-hydroxy-4-cyano-5-ethylthio-
isothiazole was dissolved in 30 ml of DMF, and 0.7 g of
20 potassium carbonate was added thereto. Thereafter, 1.3
g of 2-propynyloxymethyl chloride was added at room
temperature with stirring, and the reaction solution was
stirred at 50°C for 2 hours. The reaction solution was.
ice-cooled to 5° to 10°C, a solutiqn of 5.0 g of iodine
25 and 3.2 g of poﬁassium'iodide in 5 ml of water and 20 ml
of DMF was added thereto, and then 6.6 g of 10% KOH was
added dropwise. After addition, the reaction solution

was stirred at room temperature for 1 hour. Water was



NVR (CDCl[err]) [err]: 3.22(3H s), 5.08(2H, s). 15 Example 5
Synt hesi s of 3-(3-iodo-2-propynyl oxy-
met hyl oxy) - 4- cyano- 5- et hyl t hi oi sot hi azol e (conpound No. 86)
.86 Grans of 3-hydroxy-4-cyano-5-ethylthi 20 - | sot hi azol e was di ssol ved
in 30 M of DVF, and 0.7 g of 20 potassium carbonate was added thereto.
Thereafter, 1.3added gooth@- peaptiphospiutiivh,cwhichdewasasheddedttatactedm
tenperature with stirring, and the reaction solution was stirred at
50[err]C for 2 wbthsethwd acetaken sBhet estragt was wasbedowliishh watexy,o
10[err]C, a solution of 5.0 g of iodine 25 and 3.2 g of potassiumiodide
in 5m of watefrigd éudnFoncent@ﬁteﬂFumégraaeéyceﬁep@egsuaﬁdtph@htele g of
10% KOH was agded drogin After ggltlon %actlog sol ution

fre st

was stirred at FEBAPLEREEF REFEYSHBIL: *ARtER § crude crystals
- 20 - dd dt t I h t ted
with ethyl dtet Sren ehaSs/RrkenS)a8¥enanBas, Pins “’Z%l "8aviigl 85 and
concentr at ed unﬁgitﬁﬁghéggngr8§s Le %g gge crude crystals.

S

Recrystal lization™o crude crysta from et her/ hexane gave 2.6 g of

(Ot fereTy TorT: 1MBTCRER PR %%3@%8}*2 £)3)8°08L5. 2021, ), R
4.55(2H, s), 5.63(2H, s) Exanphesg(zﬂl §¥ntgegnggf g)

3- et hoxy- 4- cyano- 5- (3-iodo- 10
2- propynyl oxynegRanpheopi sot hggaehesfeoaEoBRlethoxy~4~cyano-5-(3-iodo-
10 2-propynyloxymethylthio)isothiazole (compound

No. 53)

2.18 Grams of 3-methyl-4-cyano-5-methyl-
sulfonylisothiazole was dissolved in 20 ml of
dimethoxyethane, and a solution of 1.2 g of potassium

15 hydrosﬁlfide (KSH) in 5 ml of water was added at room
temperature with stirring. After stirring for 10
minutes, 1.3 g of 2-propynyloxymethyl chloride was
added, and the reaction solution was stirred for 3
hours. Water was added to the reaction solution, which

20 was then extracted with ethyl acetate. The extract was
washed with water, dried and concentrated to obtain 2.1
g of an oily 3-methoxy-4-cyano-5-(2-propynyloxymethyl-
thio)isothiazole. This product was dissolved in 20 ml
of DMF and ice-cooled to 5° to 10°C. To this solution

25 was added a solution of 5.1 g of iodine and 3.2 g of
potassium iodide in 5 ml of water and 10 ml of DMF, and
then 6.6 g of a 10% KOH was.added dropwise. After

addition, the reaction solution was stirred for 2 hours



:No. 53) ' 2.18 Grans of 3-nethyl - 4- cyano- 5- met hyl -

sul fonyl i sot hi azol e was dissolved in 20 m of di net hoxyet hane, and a
.solution of 1.2 g of potassium 15 hydrosulfide (KSH) in 5 m of water was
added at room tenperature with stir+4i2ig.- After stirring for 10

m nutes, 1.3 g of 2-propynyl oxynethyl chloride was added, and the

reaction sol ut®®kihathet temperaturg reachedureomviesperatuzgdedWaterhe
reaction solution, which 20 was then extracted with ethyl acetate. The
extract was Was,Bdped WPt khQoreactipnegolnbiesncehicht WastheBtain 2.1

f ily 3-neth -4- -5-(2- I t hyl -
0ty o L ARG ISR SR CBYRY AT e v veghod
i ce- l ed t 10 C, t hi | pti 25 dded | uti
6500 T, Byl LR Cnd oo S, JBBRRRIC 270
10 m of , f 9 1 se,. After
10,741 on, i Bror, 0 Pafcef ofsy IBAEL ppgR gt age 1

- 21 - Untddryd€ait é&afféﬁhégﬁéPeéorﬂBﬁAiﬁ”@?gi%”&f-w tgr - was

added to the reactlon solutlon, was t hen racted wth ethyl

acetate. The exty@€dl¥eRavisdesl meltiNgtpPoyRtess fipaedegngdasepcepiopged
under reduced pressure to obtain an oily product. This product was

recrystallized7éspmether to obtain 2.7 g of white crystals having a
melting point of 124[err] to 125[err]C (yield
NMR (CDCl;) §: 4.03(3H, s), 4.52(2H, s), 5.20(2H,
10 s). |
Example 7 Synthesis of 3-(3-iodo-2-propynyloxy-
methylthio)-4-cyano-5-methylthioisothiazole
(compound No. 128)
2.2 Grams of the disodium salt of 3,5~
15 dimercapto-4-~cyanoisothiazole was dissolved in 30 mi of
DMF, and a solution of 1.5 g of methyl iodide in 20 ml
of DMF was added dropwise while heating at 50°C with
stirring. After addition, the reaction solution was
stirred for 20 minutes, and a solution of 1.2 g of 2-
20 propynyloxymethyl chloride in 20 ml of acetone was added
dropwise thereto. After stirring for 1 hour, a solution
of 5.1 g of iodine and 3.2 g of potassium iodide in 5 ml
of water and 10 ml of DMF was added, and then 6.6 g of
10% KOH was added dropwise while ice-cooling and
25 stirring. After addition, the temperature of the
reaction solution was returned to room temperature, and

after stirring for 2 hours, water was added to the

reaction solution, which was then extracted with ethyl



769 . | NMR (CDCl[err]) [err]: 4.03(3H, s), 4.52(2H, s), 5.20(2H,

10 s). Exanpl e 7 Synt hesi s of

. 3-(3-io0do- 2-propynyl oxy- : ' _ '

“met hyl t hi 0) - 4- cyano- 5- net hyl t hi oi sot hi azo22 - - (conmpound No.
128) 2.2 Gans of the disodiumsalt of 3,5- 15
di mer capt o- 4- egetaitest hiTheo lex btwas td waso wasdedn widhriwadfer, drid-amhd a
solution of 1.5 g of nethyl iodide in 20 m of DMF was added dropw se
whi | e heat i ngcgncspteatpd wnder reduged: pregsuse &o shdiadnoerudee reaction
sol ution was shirred for 20 m_nutes, and a solution of 1.2 g of 2- 20
propyny| oxymeCRYBtadSor i b€ TG Rl SoWerte EeFE YRt lddfed from g se

thereto. After _stirring.fqr 1 hour ol ytiqn f 5.1 g.of iaodine and
3.2 g of potalQi GRRIG dedi 9 8 ofrystalg haviag g pelting %%gs added,
and then 6 f #O%)KCH was added dropwi se while ice-cooling and 25

Q o
stirring. Aft ? a&&ipﬁo ., the tenperature of the reaction sol ution was

returned to roon1tﬁﬁﬁg&@b@pgbngpdz.GAégﬁft%5 shhgqugﬁkaggxfﬁggﬁgznlmater

was added to the reac Solut'i ‘whi’dh "Vas Vi th

et hyl _ s). - 22 - acetate. The
extract was washed with water, drigd and concentrated under reduced
pressure to olkampler 8de  syntheslial of 3L thokil-A-Tyeice 5-qa- g i zed
from et her to obtain 3.2 g of crystals having a nelting point of

3-butynyloxy)isothiazole (compound No. 80)
10 2.2 Grams of 3-methoxy-4-cyano-5-methyl-
sulfonylisothiazole was dissolved in 20 ml of DMF, and
1.5 g of 3-butyn-1-0l and 4.3 g of 30% KOH were added at
room temperature with stirring, after which the reaction
solution was stirred for 2 hours. The reaction solution
15 was ice-cooled to 5° to 10°C, 5.1 g of iodine and 3.2 g
of potassium iodide were added thereto with stirring,
and then 6.6 g of 10% KOH was added dropwise. The
temperature of the reaction solution was retﬁrned to
room temperature,'and after stirring for 1 hour, water
20 was added to the reaction solution, which was.then
extracted with ethyl acetate. The extract was washed
with water, dried and concentrated under reduced
pressure to obtain crude crystals. The crystals were
recrystallized from ether to obtain 2.1 g of crystals
25 having a melting point of 71° to 73°C.
NMR (CDC1l;) &: 4.01(3H, s), 2.93-3.00(2H, t),
4.27-4.34(2H, t).



;5 87[err] to 88[err]C. NVR (CDCl[err]) 6: 2.64(3H, s), 4.54(2H,
s) 5. 70( 2H, S). Exanple 8 Synt hesi s of

~ 3-met hoxy- 4- cyano- 5- (4-i odo- 3- but ynyl oxy) i sot hi azol e

* (conmpound No. 80) 10 2.2 Gang3of 3-net hoxy-4-cyano-5-net hyl -
sul fonyl i sot hi azol e was dissolved in 20 M of DW, and 1.5 g of
3-butyn-1-ol =Zxdmple § of 3G¥nKhdsisr efaddqd-diodo-2-propymiydepariads e Wi th
stirring, after which the reaction solution was stirred for 2 hours.
The reaction solution tyangas-didlucsionethyl3hioisgfthvigz0les. 1 g of iodine
and 3.2 ¢ of potassiumiodi de were added thereto with stirring,

and then 6.6 g of 10% KOeompounddde.dd@iwi se. The tenperature of the
reaction solution was returned to roo n1tenperature and after stirring
for 1 hour, water 20 wad 5888 Of Brd 2-PFODVEHY LOFYI4OSYaNA-aT was t hen

t ted t t h t d d
ohd concerd 1 afERGRLEPDYIdset ?aezébﬁggfeﬁrw?lﬁéﬂme% ot Al ol 5. The
t al II t .St al
O =" Syt SR o A8 Burbobydh [aefm

[err]: 4. 01(3§ ?i)ofzw%%e§'gggzgddgh thereto, and then %?e reacﬁé?n

4.27-4. 34( 2H,
Synt hesi s of %bﬁ%t'%ﬂpw%sp%Qﬂiﬁﬁhpiﬂk'ﬁﬂ minutes. Thereafter, 20 g

cyano- 5-di fl uoronet hyl t hi oi sot hi azol e

of 30% KOH was added, and chlorodifluoromethane was

10 blowh into the reaction solution for 30 minutes at room
temperature with stirring. Water was added to the
reaction solution, which was then extracted with ethyl
acetate. The extract was washed with water, dried and
concent;ated under reduced pressure to obtain 2.2 g of

15 the crude crystal of 3—(2—propynyloxy)-4—cyaho-5-
difluoromethylthioisothiazole. This product was -
dissolved in 20 ml of DMF, 4.5 g of iodine and 3.0 g of
potassium iodide were added thereto with stirring, and
then 7 g of 10% KOH was added dropwise with ice-cooling.

20 After addition, the temperature of the reaction solution
was returned to room temperature, and the reaction
solution was stirred for 1 hour. Water was added to the
reaction solution, which was then extracted with ethyl
acetate. The extract was washed with water, dried and

25 concentrated under reduced pressure to obtéin crude
crystals. The crude crystals were recrystallized from

ether to obtain 2.9 g of crystals having a melting point

" of 106° to 107°C (yield 80%).



(conpound No. 12) 2.4 Grans of 3-(2-propynyl oxy)-4-cyano- 5-
5 nethyl sul fonylisothiazole was dissolved in 50 m of di oxane, a
solution of 2 g of potassium hydrosulfide in - 5 mM of water was added
thereto, and then the reaction sol uti @4 was stirred for 10 m nutes.
Thereafter, 20 g of 30% KOH was added, and chl or odi fl uor onet hane was
10 bl own into the r 3R i(@PEa)ubicoh .20 280 si)pubed3al’ .BOGIH, t).tenperature
with stirring. Water was added to the reaction solution, which was

t hen extract ed EFompla Hf Syathesis ofha-bdrimso-lasl whigtathyl+2r wat er
dried and concentrated under reduced pressure to obtain 2.2 g of 15
the crude crystal of 3-(PLARIRWFHAXMAtIQR)s45-cyano-5-methylthio-

di f1 uor onet hyl t hi oi sot hi gzol.e.. Thi.s product S di ssolved in 20 m of

DVF, 4.5 g of iodine and¥§Q§aj§ﬁole (cﬂﬂﬁﬂﬂﬁgaﬂﬂﬁ(iﬂQkaMEre added thereto

with stirripg, and tyh of Y%, KCH was ,added dropwi.se wi.th

i ce-cool i ngsl 20 After éld?intGlégg“,s t%fé%t %oﬁer%C%Q%'f'%%X%%T ution

was returned t&s"o%fi'afz%rr%e%fsurc% sgﬁqret&‘%:{ S W10ds pr SA W 'qo%f"’af 1-,
adde l'ut® on, “Which

stirred for 1 hour. Water was to the " reacti ol so

was then extragig@thyll 2igPdpynyloxdaRityd cHIR 94 s WRRIP IR

water, dried and 25 concenfrafed under “reduced pressure to obtain crhdg
crystals. The anddehenythd) Tearitdont@olidtdldn G fFtdPred atetdrerc tfot ain

2.9 g of crystals having a nelting point of 106[err] to 107[err]C
(yield 80%. hour. Thereafter, the reaction solution was ice-cooled
10 to 5° to 10°C, 5.1 g of iodine and 3.5 g of potassium
iodide were added thereto, and then 6.6 g of 10% KOH was
added dropwise. The temperature of the reaction
solution was returned to room temperature, and after
stirring for 1 hour, the reaction solution was extfacted
15 with ethyl acetate. The extract was washed with water,
dried and concentrated under reduced pressure to obtain
crude crystals. The crystals were recrystallized from
ether to obtain 2.4 g of crystals having a melting point
of 96° to 97°C (yield 60%).
20 NMR (CDC1l;) &: 1.55(6H, s), 2.66(3H, s),
5.78(2H, s).
Compounds of the formula (I) synthesized

according to Examples will be shown in Table 1.
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Exanpl e 10

NVR (CDCl[err]) [err]:
Synt hesi s of 3- (3 i odo-1, 1-di net hyl -
.propynyl oxynet hyl oxy) - 4- cyano-5

“(conpound No. 100)

DMF, 1.4 g of 1,1-

t her et o,
hour. Thereafter
10[err]C, 5.1 ¢
thereto, and the
of the reaction
stirring for 1 h
acetate. The ext
under reduced pr
recrystallized f
poi nt of 96
[err]: 1.55(6H,

Conmpounds of the
shown in Table 1

Table 1

bt

T _

J

dEoper
5 °T)

\174

dad
nEtQ‘

Physi8
S

R?z

Rly

No.

5
3- hydr oxy- 4- cyano- 5- met hyl t hi o-

e toyoltayn, 2

- nmet hyl t hi o-

1.7 Gantd of

di net hyl

g of 10% KOH was

Lt Bert
§0-97rbn»]
.B6(3H, <)

n-C3H,S-
i-C.H,S-
n-C,H,S-
s-C,H,S-
c-CgHyS~

CH3S-

C-CH,-0-
C-CH,-0-
C-CH,-0-
C-CH,-0-
C~CH,-0-~
C~CH,-0-
C~CH,-0-

I-C=
I-C=
I-C=
I-C=
I-C=
I-C=
I-C=
I-C

1-C

1
9
3.
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

ula (n syntheS|zed

C1-CH=CHCH,-S-

CH
CH

'accordlng to ExaaneS\MII

C~CH,-S-

C-CH,-0-

I-C=

5.20(2H, s),

dadine and 3.5 g of potassium

C-CH,CH,~S~

C-CH,-0-

I-C=
I-C

6. 73-7. 80( 1H,

C~CH,~0~

t).

i sot hi azol e

1sothiazole was dissolved in 30 m of
- 2- propynyl oxynet hyl

chl ori de was added

C-CHZ-O"

I-c=
I-c
I-C

and then the reaction solution was stirred at 50[err]C for
the reaction solution was ice-cool ed

1

10 to 5[err] to
i odi de were added
added dropw se.

C~CH,-0~

sol ution was returned to roomtenperature,
tbecoeactmon sol utl-@l’lNNaG extrsact ed elomwin hmetdyl

wils daghed Wtk Batdra o & @i 8 2nl &nferﬁrﬁled
zcrydez cyystahs.y T@e zcrystzal 3 Vgre

8 &8 Boon B RA(BRTET)' ™

The tenperature
and after

AV 42 e )

C~CH,-0-

be

CH,C(0)=-S-
CH302C"CH2-S"'

C-CH,-0-
C-CH,-O-
C-CH,-0-
C~CH,-0~

I-C=
I-C=
I-C=
I-C=
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Prescription exanples will be shown. In the exanpl es, part is by

wei ght . Formul ati on Exanple 1 Present conpound
50 parts 10 - Xyl ene o : 40 parts
M xture of pol yoxyet hyl ene nonyl phenyl - 33 - ether and
al kyl benzenesul fonic acid 10 parts . These materials are
uniformy nmixed into a In theutabhetotheepypreanienuldee Abneans that
concentrate. Formul ati on Exanple 2 15 Present conpound
0.5 part decog@p@hglon of the compound occurred at saldotgmﬁgpg-
Ker osene _ g . v w 98.7 parts. . . These
materials are uﬁ??%rn¥§en?§gﬁe§ﬁ%8na c-" mMERNFt AL LCHrLHGr BYSROGRTPLR  ay.
é gg r'Es ' ForgyJ)@g;QB%Xmﬁg,P Idez'303 and Q, meart HhY f%(?l.ri%%bjl.r}%z cd'lfrn[iscal
'Di at omaceouss eaf‘ngamgP el respectively: 15 parts 5 These
materials are unitorm y’ mxe and pul verized to prepare a dust.
/ /TN
Q]_ = -N\ ’ Qz = "'N\ (0]
CH,CH, CH,CH,
CH,CH,
/TN ~N-CHs
Q; = -N N~CH, Q= | N
and N=CH

CH,CH;

Prescription examples will be shown. In the
examples, part is by weight.
Formulation Example 1
Present compound 50 parts
10 Xylene ' 40 parts

Mixture of polyoxyethylene nonylphenyl
ether and alkylbenzenesulfonic acid 10 parts

These materials are uniformly mixed into a
solution to prepare an emulsifiable concentrate.

Formulation Example 2

15 Present compound 0.5 part
Xylene 0.8 part
Kerosene 98.7 parts

These materials are uniformly mixed into a

solution to prepare an oil spray.



zFormul ati on Exanple 4 Present conpound 5

‘parts M xed powder of bentonite and cl ay 90 parts 10
.Cal cium stearate 1 part These
“‘materials are uniformy mxed, kneaded - 34 with a suitable anmount of
water, granulated and dried to prepare a granul e. For mul ati on
Exanple 5 15 Formulation fxampipihd. 20 parts
M xture of kaolin and synthetic hi ghly dispersible sjlicate

75 parts Bregihte AMBRIRAxyet hyl ene nonyl phenyl 3 partg; her
and calciun1a|ky|begéenesul onat e 5 parts These naterlals
are uniformy mxe ﬁnﬂverlzed to prepare a wettabl ﬂﬁﬁﬁ 20

. Formul ati on Exanpl e ound
part Pol ye’t%%ﬂl%aceo i/co ref%b OWCPe@ 99 ]p%r?%rts
These nateii al s are m xeg, gn& %E% uid
formul ation for coating. AZ% or mu éﬁ'# on Jfforfﬂfw’?e& Ark’élesent
conpound pulverized to prepare PHist. Pol yet hyl ene gl ycol 400
49 parts - 35 - Pol yet hyl ene
glycol 4000 Formulation ExamffldAts These materials are
m xed into a solution with heating and then cooled to prepare an
oi nt ment . Present compound _ 5 parts
Mixed powder of bentonite and clay 90 parts
10 Calcium stearate _ 1 part

These materials are uniformly mixed, kneaded
with a suitable amount of water, granulated and dried to
prepare a granule.

Formulation Example 5
15 Present compound 20 parts

Mixture of kaolin and synthetic
highly dispersible silicate 75 parts

Mixture of polYoxyéthylene nonylphenyl
ether and calcium alkylbenzenesulfonate 5 parts

These materials are uniformly mixed and
pulverized to prepare a wettable powder.
20 Formulation Example 6
Present compound _ _ 1 part
Polyethylene glycol 400 99 parts
These materials are mixed inﬁo a solution to
prepare a liquid formulation for coating.
25 Formulation Example 7
Pfesent compound 2 parts

Polyethylene glycol 400 49 parts



Fornul ation Exanple 8 5 Present conpound , 3

parts 1, 2- Propanedi ol 5 parts

.dycerol stearate ' 5 parts Sper macet |

‘5 parts | sopropyl nyristate - 35 - 10 parts 10

Pol ysol vat e parts These
materials are m xedPoR¥etbylgng gdyred, 4000 and 68 parts of 4faPértss added
with heating to prepare a cream Test Exanple 1 Test for, wood
rotting- preventlng ef f ecfhepg materials argemigedodiihe AuSGLURdCR Miithyr ed

Stamped out tf{E PRAPSuADH ERERBRP IR A FREBAE® 30 ORGREETS 4 mmin
di aneter. The e P&éggsgy%%gg%h d sks on agar were used as an

I nocul um Each 50 ppm was added to a nalt extract agar

medi um and @dded a etri di shes. The above pre oculum
was put on the Petr| 8 Rgsagﬁﬁbgﬂ tured at 28[err]C 2[err %35%@€§?
ten days after inocyl alip@RpahB@idhameter of the nycellalsdba&ﬁy= each
fungus was neasured, "and tﬁ 25 nyceliumgrowm h-inhibitory ratée was
obt ai ned accordi ng Glycek8lt Béehehlew ng equati on. 5 parts
- 36 - Nycellun1gromﬂh inhibitory rate(% = '
' Spermaceti 5 parts

Isopropyl myristate 10 parts

10 Polysolvate ' 4 parts

These materials are mixed, heated and cooled,
and 68 parts of water is added with heating to prepare.a
cream.

Test Example 1 Test for wood rotting-preventing éffect

15 The following fungi were cultured in agar
media, respectively, and.mycelial disks on the media
were stamped out together with the agar using a cork
borer of 4 mm in diameter. The resulting mycelial disks
on agar were used as an inoculum. Each test compound of

20 50 ppm was added to a malt extract agar medium and added
in parts to Petri dishes. The above prepared inoculum
was put on the Petri-dishes and cultured at 28°C % 2°C.
Two to ten days after inoculation, the diameter of the _
mycelial disk of each fungus was measﬁred, and the

25 mycelium growth-inhibitory rate was obtained according

to the following equation.



di ameter of nycelium (di ameter of mycelium (in untreated pl ot I n
test plot x 100 di aneter of nyceliumin untreated plot
.The nyceliumgrowt h-inhibitory rate (%9 is indicated by the follow ng
synbols as a fungicidal effect on each 4 wW§us, and the results are shown

in Table 2. Eval uati on standard: Mycel i um gr owm h-

Rotti ng prevenMyaglium growtbirivhybitory( ¥ate(%9f Fect 100
[err] 95 A 94 80 B 79
~ 60 59 Test fun

Basi donycet es dlameter of mygepium éé§m§§pgspﬁ|@yce lum) Fungi

| nper f ect i in untreateqgpplotry| hode ﬁﬁ #eBtgelot Agcagpcet es
éﬁ?&bpﬁzpﬁ{gL!Lgﬁsnl eam.eter of mycexg 1n untreated p3ot TangNZ

The mycelium growth-inhibitory rate (%) is
indicated by the following symbols as a fungicidal
effect on each fungus, and the results are showh in
Table 2.

Evaluation standard:

Mycelium growth- Rotting preventing
inhibitory rate (%) effect

100 ~ 95 A

94 . 80

79 ~ 60 C

59 ~ O -

Test fungi:

Basidomycetes

TYP : Tyromyces palustris
Fungi Imperfecti

TRV : Trichoderma viride
Ascomycetes

ASN : Aspergillus niger
Zygomycetes

RHN : Rhizopus nigricans



>>>>N>I>I>PPW>D>I>W

-;Co.rrpound
TRV
A 2
C .
12
23
6
51
57
0
- 84
- 38 -
ef f ect
87
A
A
A
A

O

Rotting preventing effect NO. TYP
ASN RHN A A B
A B C B 7 A
C C 10 A37 - B A B
A A A A 16 A A
B Table 23 A A B C 21
A A A —22 A A A
Compound A Rotting preventimg eff&Ot A
A No. A 35 A £ A B
A A TYP B TRV B ABN /RHN A
A 43 A A A A 46
C 1 B A C AR AB Aa A
A A A 53 A
A 2 g 2y Iy AC AB
A7 AA AC A C 60 cC A
A 10 A 6% Ag B a B g A
A A A B 72 A A
A 2 AR AR A A A A 80
A 16 A A A 8% AB Ag A
A A A 85 A
A 20 A gé AR A B A€ A
Tabl e 2 Z1Cont"' A Conpounal A Rotting pr®venting
NO. TYP TRV ASN RHN
A 22, A oA A A A 90 A A
A 23 A A 94 A A A A A A
5 30 A A A a A a A 296
A A A 98 A A
A 35 100 A A A A A g B B
36 A A B B
41 A A A A
43 A A A A
- 46 A c B c
48 A A A A
51 A A A A
53 A A A B
54 A A A A
57 A A A A
60 A A A A
67 A B B A
70 .\ A A B
72 A A A A
78 A A A A
80 A A A A
82 A A A A
84 A A A A
85 A A A A
86 A A A A




- 39 - sowed
treatment with the
I nfected seedlings
cal cul ated by conp
of di sease was
foll ow ng standard
shown in Table 3.

136

ger
sol uti
s ex

ayg son
109ne"o
103
106
110
111
115
119
122
126
127
129
132

138
142

2103 A A A B 106 A

‘A A . B 110 A A A
A 111 A A A A 115

“A A A A - 38149 A A

A B 122 A A A A

126 A Table 2 (@ont’d.) A A 127 A

A A A +29 a Zaw -B

B 132 Compouni A Rotting preventing effect 136

A A No. A A 133 A A

A A "142 TYP A TRVA . ASNA RHNA

Test Exanple 2 Fest—i-orphyt-opat-hogen—control bing

ef f ect 2-1g7Test for rige seed-di spnfecting eff ect A
Unhulled rice infe fd with Ghperella 5 fujikuroi ("Bakanae" diiease of
rice) was i mmersed a te conpound adj ust ed t 0000 ppm at®™25[err] C
for 24 hours. V@ er whas |ightly swishedl off the sded, which was then

M nated for two dgys. Three weeks after _
bn cont ai ni ng the conpound, the ra%e of the
ami ned® and the A control of di seaseAwas

pMth a5 that of ghe untreated plot. Theacontro

as a controlling_effect on the basis of_the
nnrcﬂﬁing ef fectPof the Bpwesent coﬁpound S

Jaidgenent stAandard: A B

A A A B

A A A A

A A A A

A A A A

A A A B

A A A A

A aA A A

A A A A

A A B B

A A A A

A A A A

A A A A

A A A A

Test Example 2 Test for phytopathogen controlling

effect

2-1 Test for rice seed-disinfecting effect

Unhulled rice infected with Gibberella

5 fujikuroi ("Bakanae" disease of rice) was immersed in a

test compound adjusted to 1000 ppm at 25°C for 24 hours.

Water was lightly swished off the seed, which was then



€ontrol of disease Controlling effect 100 [err] 95
A 94 [err] 80 B 79 [err] 60
C 59 [err] O 2-2 Test for controlling effect
‘on downy nildew of 10 cucunber 3¢ Pseudoper onospor a cubensi s)

A test conpound adjusted to 200 ppm was sprayed onto cucunber at the
2-1 eaf stage c@omedaiead igerminatest forAftwer days .dayThrdee wiaksheftams

i nocul at ed by spraying the zoospore suspension of -Pseudoperonospora
15 cubensis. AtFreatmesdyMHitho the 15 latdwr sroniast qrallmpdﬂlfe rcompourgi,d the
25[err] CGhumd roomfor 1 day and then in a greenhouse for ays.
Thl[.IS, ]the' cucukBEe Rs tlh&dé-n%/f@cﬁ'@di peecldngs was examingd, mndidhe The

[ t.est conpound is cal cul ated by conparing the
ggg? regl O?f di >edn r%f]. to disease was craTB.culated bgyg<:*._ompariq<:%;;c é@'{r{qpl-bn 0]9

‘each leaf with t in,.the untreated plot. The control of disease is
shown as av!(’:on#lgl%l Pr’?gtilFf él&trea%e%i ﬁﬁf’%‘e sIhe GomtEo gﬁsﬁl?@éisi&mﬁpl e
2-1. The resul g age i ah| st for
controlling effgl(??moﬁss eg?ﬁ%%ﬂ'&ﬁpg Qf%e%t on %he gf-’sr"lscé)f( S 0ctoni a
sol ani) following standard. The controlling effect of the .

present compound is shown in Table 3.

Judgement standard:

Control of disease Controlling effect
100 ~ 95 A
94 . 80
79 ~ 60 Cc
59 ~ 0 -

2-2 Test for controlling effect on downy mildew of
10 cucumber (Pseudoperonospora cubensis)

A test compound adjusted to 200 ppm was
sprayed onto cucumber at the 2-leaf stage cultivated in
pots. After one day, the cucumber was inoculated by
spraying the zoospore suspension of Pseudoperonospora

15 cubensis. After inoculation, the cucumber was placed in
a 25°C-humid room for 1 day and then in a greenhouse for
6 days. Thus, the cucumber was made to be infected with
downy mildew. The control of disease of the test

compound is calculated by comparing the degree of



:Rice seedlings at the 4-|eaf stage were i.nocul ated with the nycelium
‘of sheath blight of rice (Rhi zoctonia solani). After 24 hours, a test
.medicine 10 solution adjusted to 200 ppm was sprayed onto the

“seedlings. After air-drying, the seedlinrgd0vere placed -in a humd room
for 24 hours where the tenperature was kept at 28[err]C and humdity
was kept at 9stnfateionfofreach leafiewsthdthagsinetbet nunhréeteddpliota
greenhouse, and five 15 days after inocul ation, the degree of infected
area was  Bhanferbrolnhel cdhseaseolsdfhewneasng eantuoilinghgtffect
conparison wth that in the untreated plot. The control of disease is
shown as a cont?oFR®nSAREBARNGE iR Fest Exapplfed-ds | Rhge¥esulhfipl e
2-1. The results are shown &lezo Tabl e 3.

_41- Tabl e 3 8Fe shown in e 3. Control ling effect Conpound No.
" Bakanae" Downy Sheat h di sease m | dew of
bl i ght of rice cucunber . of rice 1

A A _ :

B 8 _5 %‘3 Test.fgi cgptéblllng effeé? on s&aath_blfght A

A B 1%f rice (Rhfzoctonia solanf) : B 17
A A AT 20 T B A

C 21 A Rice seedlifigs at the 4-ledf stagd3were A

A B 30 A A A 32
B iMoculated with the myc8bium of sheath blight of riée

B 41 : A A B 43 A

A (Rhizoctonia solani). After 24 hours, a test medicine

10 solution adjusted to 200 ppm was sprayed onto the
seedlings. After air-drying, the seedlings were placed
in a humid room for 24 hours where the temperature was
kept at 28°C and humidity was kept at 98%. Thereafter,
the seedlings were transferred to a greenhouse, and five

15 days after inoculation, the degree of infected area was
examined. The control of disease was calculated by
comparison with that in the untreated plot. The control
of disease is shown as a controlling effect in the same
manner as in Test Example 2-1. The results are shown in

20 Table 3.



A7 A ‘B A 48 A
A A 50 A A A
A A A 54 A A
A 60 A A - 41 - A 63
A B 67 B ' B A
B Taple 3 A 78 A B
A 80 A A B 82
A A 86 A inale B
Controlling’ effect
A Rompound + 94 A A
A 96 No "Bakana@" DownyA Sheath
- 42 - Table 3 (Contf{ d.) disease mildew of bddghtol | i ng
ef f ect Conpound offlorice " Bakaneathber Dosfiyrice
Sheat h di seaﬁe m | dew Of bl ghé
of rice cucu?‘r‘oer _ of*rice 0 A
A A 4 103 A A A A B
106 B A C 110
A I 114 2 A A A ¢
115 A 12 B A A A 119 B
A B 15 {122 a A B A B
125 A A . A 127
A A 17 128 A B A A A
136 B 20 A B B a 140 C
A B Test Exgnple 3 Test for an effect,as
antimycotic 21 ' 3 agent S 3-1 In vi®ro
antinycotic activitdd on dandida A # bicans 5 B
Candi da al bicans | Bg 1270 pre-culptured on a A A
| 32 B A c
35 B A B
41 A A B
43 A A A
47 A B A
48 . A A A
50 A A A
53 A A A
‘54 A A A
60 A A A
63 A A B
67 B B A
70 B B A
78 A B A
80 A A B
82 A A A
86 A A B
%0 A A A
94 A A A
96 A A A




<Sabouraud' s gl ucose agar (SGA) plate nmediumat 37[err]C for
‘was suspended in a sterilized physiol ogical

.of fungi in the resulting

gl obul i meter, and adjusted so as

sterilized physiol ogical
i nocul um
43 mM of__a_dinethy

2 hours

sal t solution. The nunber
sion was counted with a

to-bBE2 1=-x 10[err] cell/mM with a

Thi s solution was used as an

suspen-
10
salt solution

Zabdei dn(Contfdadter, 0.1 n of this solution and 0.1

sul foxide (DVSO) _solution of the test

conpound were added to 9.
shake-cul tured atomddddid ] |
turbidity was nmeaspped at
fungus was cal cul ate
Gowth inhibitory rate (9

E m of Sabo“r%5ﬂ£§o§ggﬁgi%ffect broth (SGB), and

650'Bakanizg® and t he mswaw h- i nhi bi t @neatie of the
I acclirsiasg t 0 t he dildesm o) equati @Wlight
= (off riweY) x 100cucumber of bkdeum

turbidity of DMSO (i%tra
conpound group 10
activity was shownlbg the

ggggfunds are sg?mqgﬁgm;ﬁ
inhibitory rate 1184
0% 3-2 Ipyygitro
funlgatus 115

119

122

125

127

128

136

140

group gg Medrumturbrdty. of test
Frdm this inhibit y rate, the antinycotic

synbol A A to D. The test resul t saof the test
pl e 4. A GBQmﬁh inhibitorycrate
i nhibitory rate 9 85% 15 C Gowh
50% A D Gowd inhibitory rabe 59
antinygptic activity o Aspergillus g

A B A

A A B

A A A

A A A

A A A

B A c

B A B

B A B

Test Example 3

Test for an effect as antimycotic

agent

In vitro antimycotic activity on Candida

albicans

Candida albicans IFO 1270 pre-cultured on a

glucose agar (SGA) plate medium at 37°C for

suspended in a sterilized physiological salt

The number of fungi in the resulting suspen-

sion was counted with a globulimeter, and adjusted so as

3-1
5
Sabouraud’s
2 hours was
solution.
10

salt solution.

to be 1 x 107 cell/ml with a sterilized physiological

This solution was used as an inoculum

solution. Thereafter, 0.1 ml of this solution and 0.1



Jo Aspergillus fum gatus TI MM 0063 pre- 20 cultured at 37[err]C for 48 -

‘hours on a potato dextrose agar (PDA) sl ant nmedi um was added a
sterilized physiol ogi cal salt solution containing 0.1%WYV) Tween 80.
“After conidia were nade free fromthe 48l4dtion, the solution was

filtered through a sterilized two-sheet gauze to 25 renove the mycelium
mass. The nunidr off at ddmedhiydi sulifoxide t(IMS03s waliutj osusfethenrtasts

counted with a gl obulinmeter ~and adjusted so as to be 1 x 10[err]
coni di a/ M wi t fompound sexe ladded Hoy .8 oi off Sadloureasidfts glugoseni ni ng
- 44 - 0.1%WV) Tween 80. _This solution was used as an I nocul um

sol ution. Casi b&REhad $6BII apadShake-cultuxgs &thi37g G HemdSohaying. on of
the test conpound in a rate of 1% (V/V) was inoculated with th
i noculum 5 soIA% n SRt nedinm é’é‘&rb@ﬁi’a%*”cﬂ?@s&ﬁe@r at, fpo

| t d with th ' 1 . d 37 f 48 h )
Ater cul t b o, Afite Sk HHEC SR AR A AT TRt gf ENe FuAns RS, | he
f our i nocul at e@aﬁ. _ tl 995 a2 ccordTRds eq: earH) 'fo%:i PR |tli was obt ai ned.
lalmel cé’lcallate&' |r$g 5 THe

The gromh 107 ory rateée wa acco

foll owi ng equati on, h |5 [ trigWi Ly S w/yy SO in the sane
manner as in Test Exc;glr;'?g)wl-l::}al §n%&tﬂ%hregeg} I%t%gs(t%v)r eSLfF{?s quth)he ?gg conpounds

are shown in Table 4. y; MediGhOWubidithi 0 WMSW @o¥ral GroupV/ Y ) X
100 15 Y': D aneter of nyceliumdisk of DMSO control
W: Medium turbidity of test compound group
10 From this inhibitory rate, the antimycotic
activity was shown by the symbols A to D. The test

results of the test compounds are shown in Table 4.

2

Growth inhibitory rate 100%

B: Growth inhibitory rate 99 ~ 85%
15 C: Growth inhibitory rate 84 . 60%
D: Growth inhibitory rate 59 ~ 0%

3-2 1In vitro antimycotic activity on Aspergillus
fumigatus |
To Aspergillus fumigatus TIMM 0063 pre-~
20 cultured at 37°C for 48 hours on a potato dextrose agar
"(PDA) slant medium was added a sterilized physiological
salt solution containing 0.1%(W/V) Tween 80. After
conidia were made free from the solution, the solution_
~was filtered through a sterilized twp-sheet gauze to
25 remove the mycelium mass. The number of the conidia in
the resulting suspension was cognted with a globulimeter
and adjusted so as to be 1 x 10° conidia/ml with a

sterilized physiological salt solution containing



~group W: D aneter of nyceliun1dfsk of test

*conpound group 3-3 Invitro antimcrobial activity on 20
.Trichophyton nment agr ophytes To Trichophyton ment agr ophytes.
“1 FO 5810 pre- cultured at 27[err]C~fd4 2to 3 weeks on a Sabouraud's

gl ucose agar (Soh% sl ant nedi um was added a sterilized physi ol ogi cal"

salt sol ution @oht WAV hoTweenq §9)) Thieensolation wasecusednad anvere made
free fromthe solution, the solution was filtered through a sterilized
~ two- sheet inacelun oselwbien hecweépnenaaassplahe medbum of the

conidia in the resulting suspension was, counted wit
- 45 - gl?ﬁﬁﬁ?%%%%g the DMSQsselutionsof othe Eeﬁtlﬁ?@P??néoﬁPdPa/n1

Tocen’ah ‘TG00 IR0/ ot oL LSH BERACHRehonborn oo
0.1 5

'solutiog o] 'Sséfﬁtgbﬁe%% %%ﬁ%dgl%c§%rgﬂe%§85d?ggg % %ﬁgk%ggéggﬁ%gmgg%

gl ucose broth ééfﬁlre "gi R O?H%%fﬁx?dafioagée{:élgtéﬁ 4t 37°cdfﬁ§ agfter

culture, the degree o gromﬁ ungus was observed t he
naked eye, andhé@@s?ﬂtAﬁtéfoéhﬁiuréQ ﬁﬁé'diéﬂeﬁ@f éboﬂﬁeaﬁfeéﬂiﬁﬂ to the

fol |l ow ng judgenent st andard A. Fungus is” not observed at
all with the néke¥ls cultivated at the four inoculated parts was

measured, and its mean value was obtained. The growth

10 inhibitory rate was calculated according to the
following equation, and the antimycotic activity was
shown in the same manner as in Test Example 3-1. The
test results of the test compounds are shown in Table 4.

Growth inhibitory rate (%) = (1 - W/ /Y’) x 100
15 Y': Diameter of mycelium disk of DMSO control
group
W’: Diameter of mycelium disk of test
compound group
3-3 ‘In vitro antimicrobial activity on
20 Trichophyton mentagrophytes
To Trichophyton mentagrophytes IFO 5810 pre-

cultured ét 27°C for 2 to 3 weeks on a Sabouraud’s
glucose agar (SGA) slant medium was added a sterilized
physiological salt solution containing 0.1%(W/V) Tween

25 80. After conidia were made free from the sdlution, the
solutioh was filtered through a sterilized two-sheet
gauze to remove the myceliuﬁ mass. The number of the

conidia in the resulting suspension was counted with a



-eye. 'B: Presence of fungus is slightly observed on 15

23

shaki ng the test tube. - C. Fungus of about |ess than one-fourth
Jthat of t he DMBO control group is observed with the
-naked eye. D: Fungus of about-14%s-than half that of the 20
DVSO cont r ol groug IS observed with the naked ¢ _eye

-1 The same de§ie uéﬁmﬁﬁﬁﬁeﬁnéfaﬁﬁésﬁﬁﬁg§°a§stﬁ§tbe 1 x 10° conidga/mhe
DMSO control grQup is observed with t naked eye. .

-46- Table 4 with a sterlllzed PhYSl°Aﬁ’H:1FF?&otSPéta§Pi1%tt13?n eamv&ng
gg.(ppnjc aIblﬁagg( at”?o. Q%Dta%ri% %%%?was q&ed as an (ppn)
i 16 1noculxm sélutlon. ATherea'%ter, 0.&Aml of t?fsAsolutloqA
ﬁ 5 Aané 0.1 m128f the dimeéggl sulfoxidé (DMSO) soluAcid%\ of
2 30 thg tebt compound wlre added to 9.8°ml of S3®ouraud’s A

glucose broth (SGB), and shake-cultured at 27°C for 7
days. After culture, the degree of growth of the fungus
was observed with the naked eye, and the antimicrobial

10 activity was shown according to the following judgement
standard. |

A: Fungus is not observed at all with the naked
eye.

B: Presence of fungus is slightly observed on

15 shaking the test tube.

C: Fungus of about less than one;fourth that of
the DMSO control group is observed with the
naked eye.

D: Fungus of about less than half that of the

20 DMSO control group is observed with the naked
eye.

-: The same degree of number of the fungi as that
of the DMSO control group is observed with the

naked eye.
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A
48 A

A

60 ) A
Table 4

A

A 54

70

A _82

>>>>>>h

50
A
A
63

A

A

A

A

83 A
Tabl e Ng C6Rpbufld)

No.
10 (ppm

>r>>>>r >

- 47 -
Conpound

C a

A

101Q pforpm)
A

1688 ppm)

A 10 (ppm)

AntimYCOtiéA\ ac%‘{%%nnf LCc activit y
|| biccalbicahs UnhgBumsgatds TeNt AgEREAYEShytes

: 10 (ppm
A 90 :
A A
106 A 4

A A
119 A

12
16
21
22
23
29
30
36
41
43
a8
50
54
56
57
60
63
70
71
82
83

101
A

111

A

A

A

A A - R R T T

R T T N T R Y VR VR VI Y Y Y VI VI VA

A
A
107

A

J0

>

A A - R D R A

A

A

A

A

56

71



123 A A A 125 A
" |

A 128 A _ A A

136 A A A 138 A
A A 141 A - 47 - A A
-48- WHAT IS CLAIMED | S: 1. - An isothiazole derivative repr esent ed
by the fornulBable 4 (Cont’d.) [err] wherein Rl err]
represents a hydrogen atom Clerr]-derr] alkyl, derr]-Cerr] alkenyl,
Cerr]-Cerr] al kynyl, C7 cycl oal ky Qlerr anoal kyl",
Cerr]-Cerr] h Aﬂ%ﬁd "J’nrr]-(‘.fprrlkgﬁtghw Nlac XF’#UPI‘H
al koxycar bonyl - degraipiesns hal Oﬁiﬂsﬁ%us d & ieridyddphytes
al kyl carbonyl , err] Clefr]ipalgpatycar bomnl ﬁqoal kynyl 1@ (ppm)
i odoal kynyl al Ky—group, N
Jerr]-Cerr] al kerﬁﬁ, derr]-CPerr] al kynyl AJerr]- C[err]AcycIoaI kyl,
Cerr]-CJerr] cyan kyl,JCerr]-Cerr] hal oaI kyl, C2-C7 al koxyal kyl,
C3- C7 al koxycar bon | kyl} -C2- C’P hal oal kenyl C2- C7 al kyl carBonyl , C2- C7
al koxycarbonyl, io I kynyl or ,iodoal kynyl aI yl group, pr owged that at
| east one of R err]”" and repﬁs*sents an i odbal kynyl or
i odoal kynyl oxyal ky} g1 A A A

106 A A A

107 A A A

C111 A A A

119 A A A

123 A A A

125 A A A

128 A A A

136 A A A

138 A A A

141 A A A




~group, Y represents O or S, and Z represents 0, S, sqm]
in which Rlerr] represents a hydrogen atom Cerr]-{er}f .
Cerr]-Cerr] alkenyl, Cerr]-Cerr] alkynyl or benzyl Immm""a""ﬂ!'"m,
and R2, taken together, represent a ([ er+]48&-err] al kyl ehe ‘gr dup® [ may
contain O or N. 2. An isothiazole derivative according to claim
1, wherein R eWHAT| $SaGLATMBRI E8myl or iodoal kynyl oxyal kyl group, R err]
is CJerr]-Cerr] alkyl, (err]-Cerr] alkenyl, Cerr]-Cerr] hal oal kyl or
-49- Cl1-C4 cydnoal kyl gRoupsovhiazolerdsrivativej representedopyr the 3.
An isothiazol e _derivative according to claim 1, wherein Rerr] is
Clerr]-Clerr] BPEgRIac(&)r]-Cerr] alkenyl or Jerr]-err] hal oal kyl
group, R2 is an iodoal kynyl or iodoal kynyloxy- alkyl, Yis O or S, and Z
is 0, Sor SJerr]. 4. An isothiazol e derivative according to
claim 1, wherein Rl is iodopﬁp rgydy Or | odopr opar gyl oxynet hyl  group,
Rlerr] is (Qerr]-Cerr] alkyl] alyly  difluoronmethyl or cyanonethyl group,
Yis 0, and Zis 0 or S. 5. An i sot hi azol e derivat i(#? according to
claim 1, wherein Rerr] is (er /]. err] alkyl, allyl or difffuoronethyl
group, Rlerr] is iodopropargyl Br\ I ggﬁpargyl oxynet hyl group, Y is O,
and Zis 0 or S. 6. A fumyi ci and/ or bactericidal conposition
containing as an active ingredient an isothiazole derivative represented
by the formula (1),

wherein R! represents a hydrogen atom, C,-C¢ alkyl, C,-C,
alkenyl, C;-C, alkynyl, C,;-C, cycloalkyl, C,-C¢ cyanoalkyl,
C,~C¢ haloalkyl, C,-C, alkoxyalkyl, C;~C, alkoxycarbonyl-
alkyl, C,-C, haloalkenyl, C,-C, alkylcarbonyl, C,-C,
alkoxycarbonyl, iodoalkynyl or iodoalkynylalkyl group, R?
represents a C;-C; alkyl, C,-C; alkenyl, C;-C, alkynyl, C;-
C, cycloalkyl, C,~Cq cyanoalkyl, C,-C¢ haloalkyl, C,-C;
alkoxyalkyl, C,-C, alkoxycarbonylalkyl, CZ-C; haloalkenyl,
C,-C; alkylcarbonyl, C,~C, alkoxycarbonyl, iodoalkynyl or
iodoalkynylalkyl group, provided that at least oﬁe of R}
and R? representé an iodoalkynyl or iodoalkynyloxyalkyl
group, Y represents O or S, and Z represents O, S, .SO,
S0, or NR? in which R? represents a hydrogen atom, C,-C;
alkyl, C,-C, alkenyl, C;-C, alkynyl or benzyl group, or R?
and R?, takeh together, represent a C;-C; alkylene group
which may contain O or N.

2, An isothiazolé derivative according to claim
1, wherein R! is an iodoalkynyl or iodoalkynyloxyalkyl
group, R? is C,-C, alkyl, CZ-CS alkenyl, C,-C, haléalkyl or



[err] wherein Rl represents a hydrogen atom C[
Cerr]-Cerr] alkenyl, Cerr]-Cerr] alkynyl, Cerr]- " I ,ﬂ ’ I"’
Cerr]-Cerr] cyanoalkyl, Cerr]-Cerr] hanaIkyI, derr]-

al koxyal kyl , C[err] Clerr] al koxycarbonyl= 4%lkyl, Cerr]- C[err]

hal oal kenyl , d err] al kyI carbonyl, C2-C7 al koxycar bonyl
i odoal kynyl or D‘tflma l@ﬂou&]réﬁjﬂ-s R &% S @p‘h%é’em% @ S or S0,.

Aene A g qcifi%lxc% ol Sn e VabLEe: REEPERART. Fan IO
K K K
al Koxycar bony ?F‘?'y%ﬁ' sy, e”lc;%c‘iké%sx#kzﬁ s ¥1ke%§% e
odoal kynyl oxyal RJPurs Eékmgﬁé%ﬁﬁ‘)ﬁtl%%géié%ifﬁ%nel%i’%%ﬁm%yerr]
represents an hgﬂggl kynig rogqggag &ngl 6' kF ogr\%#?(:h represents 0 or

S, and Z represent el’r Rlerr]
represents a hygrogen at Oﬁh %sehka%%r he%hwlmvg[ geebr@li Rl koalhiany

Cerr]-Cerr] alkynyl or benzyl group, or R3 and R2, taken ~together,
represent a (| ely] whkeeih nlkwéemi@sm;ﬁawyrrbﬂaﬂod@pfﬁpafgﬁl@xyﬁéthﬂd an
inert carrier. 7. A conposition according to Caim6 for use in

industry. 8. group, RZcis®siC,ialkpteoallyl,tdiflabrofethyluse in
| cyanomethyl group, Y is O, and Z is O or S.

5. An isothiazole derivative according to claim
1, wherein R! is C,;-C, alkyl, allyl or difluoromethyl
group, R? is iodbpropargyl or iodopropargyloxymethyl
group, Y is O, and Z is O or S.
6. A fungicidal and/or bactericidal composition
containing as an active ingredient an isothiazole

derivative represented by the formula (I),

Rl-Y CN
(1)

N
Ng” 'z-Rr?

wherein R! represents a hydrogen atom, C,-C4 alkyl, C,-C,
alkenyl, C;-C, alkynyl, C;-C, cycloalkyl, C,;-C; cyanoalkyl,
C,-C¢ haloalkyl, C,-C, alkoxyalkyl, Cs-C.7 alkoxycarbonyl-
alkyl, C,-C, haloalkenyl, C,~C, alkylcarbonyl, C,-C,
alkoxycarbonyl, iodoalkynyl or iodoalkynyloxyalkyl

group, R? represents a C,-C¢ alkyl, C,-C, alkenyl, C;-C,



P

agriculture and horticulture. 9. A conposi tion accor di ng to Caim

o el Tl e i

- 50 =

alkynyl, C;-C, cycloalkyl, C;-C; cyanoalkyl, C;-C
haloalkyl, C,-C; alkoxyalkyl, C;-C, alkoxycarbonylalkyl,
C,~-C; haloalkenyl, C,-C, alkylcarbonyl, C,-C, alkoxy-
carbonyl, iodoalkynyl or iodoalkynyloxyalkyl group,
provided that at least one of R! and R? represents an
iodoalkynyl or'iodoalkynyloxyalkyl group, Y represents O
or S, and Z represents O, S, SO, SO, or NR® in which R3
represents a hydrogen atoﬁt, C,-C; alkyl, C,-C, alkenyl,
C;-C; alkynyl or benzyl group, or R} and R?, taken
together, represent a C3-C; alkylene group which may
contain O or N,

and an inert carrier.

7. A composition according to Claim 6 for use in
industry.
8. A composition according to Claim 6 for use in

agriculture and horticulture.
9. A composition according to Claim 6 for use in

medical treatment.



