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(1), [err] 5 ch may be. sane or different \3d 2 dual | 'y

e el e Shiy o7 |
an al kyl 9“’“3 fﬁ%léﬁdl 'nﬁ;%éﬁaﬁ%ﬁ‘&%%ﬁf%m@ﬂﬁlzi@o@ Process Ngoy
the sanme: Fur t@f ped i Bi- 7 invention i1s concerned Wt
agricul tural gsyydpasigegul tural fungicide containing 10 as active .
i ngredi ent a QMyRempEte PEifatsH Adlidkd 1H4Rngeymral fornmula (1). The conpounds
repr esent ed bys1) et ghoewDesw0é; eN 9general formula (1) are useful as '
agricul tural g5z Hniekacatcéptanae f ungi ci des since they are excellent in action
of controlling sucteciiS2mA021HR46247i 254 28Y130Y 36M 368Xt 638ul t ural crops as,
for exanple, 15 - ri c65805%cQE@¥Y BRch as rice bacterial leaf blight, rice
bl ast and ri cd73AexeptorsJINIAKL TANINAKA; AKIRAHIRANQ@4end ;ch as citrus canker
and apple alternaria | edTQYAKURQNOy eget abl e. di seases such as cucunber -
ant hracnose. Typi-cal exanples of the conpounds re 'ﬁf&é&% the ,
above- ment i oned. gener al_(s“-fr;rg : L2 m - ’ ' S
[err] = L FOR'#%%§%§ —Orrret 0% -d:TSt |R8I-2-yl i dene
mal onate’ 1,513,936 'w airme . LTD., 2 corporation organised undér tife M P
1130 D ethyl ' 1, it pinag AJHONNOHYAKU CO. LTD. s comportin ggupied undet e ™
1, 3-di t hi ol - 2- y| tidcnentiwd, dorawtictowe pray that a ;l;atent may be granted to us, and the -

S method by which it is to be pgrformed_, to be particularly escribed in and by the

5 - - following statement:— . -
This invention relates to-a compound represented by the general formula (I), o :

o . .
m!".\csc/s-i" _(I)'

' e'cxlz/ Ns-cn
wherein R,, which may be same or different, are individually an alkyl group having -
. 1 to 4 carbon atoms, and to a process for preparing the same. Further, the present
10 invention is concerned with an agricultural and horticultural fungicide containing = - 10
) as active ingredient a compound represented by the general formula {D. _
The compounds represented by the above-mentioned general formula (I) are . .
useful as agricultural and horicultural fungicides since they are excellent in action
of controlling such diseases of agricultural and horticultural crops as, for example, _
15 _ rice diseases such as rice bacterial leaf blight, rice blast and rice brown spot; fruit - . 15
' tree diseases such as citrus cankef and apple alternaria leaf spot; and vegetable
‘diseases such as cucumber anthracnose. p .
Typical examples of the compounds represented by the above-mentioned
* general formula (I) are as follows: -~ - e . '

. 1.
20 -

=0

c=c | -mp 1345-135°C. 0

- Dimethy} 1,3-dithiol-2-ylidene malonate



5 [err] D-n-propyl 1,3-dithiol-2-ylidene nmalonate 5. [err] D -i-butyl

1,3-dithiol-2-ylidene nalonate. 6. [err] 10 D - n-butyl
1,3-dithiol-2-ylidene malonate- _ . J1ﬂ -
[err] Ethyl i-propyl 1,3-dithiol-2-ylidene malonate [err] n 20 1.5928

Met hyl i-butyl 1,3-dithiol-2-ylidehe nalonate. 15 Typi cal

proc s for synthesizing the conpounds.represented by the general

15- f@lla (1) are the bel ownentioned processes A« B and C. The nal dni-c
est er sed as starting materials in the present invention further inckude
esters Qf the asymetric type.. 3,513,936 ' '

,1,513L JGL._ T " T - - iQ;rIprS;lﬁﬁ_ﬁhib pleeSS -
conprises reaktihg a mal onic esteff represented by -the generial” formula (11)
with a 1 ,3-dithioliumsalt re’ﬁ?’%%é{u;%dfsﬁj’-‘ t he q%n_e’lrlg;l formula (1tE) in an
inert sol vent -and in the pr ese%@gtﬁ a st abl e _I._‘s‘_'e'_-.--c:rtge._,,sai-d. reaction may
5 - “.di.agramatical |y be shownoby the fol | owing’reaction schems# &

5 0 wherein.R.and Rerrl.a defined . previously; R err] -i san abkyl =~
group having fr 3’&?‘&?3‘%"8& "H%Enea?’ﬁ%a?%r a benzyl group; and X is‘&n ani on
resi due. The3l,3-dithioliumsalt rgpresented by the general formula (I11)
may be 10 - ° " ‘synthesized by t€gaiing la3adithiol-2-thion with an® -

al kyl ati ng agent-such as, for . 10 e}ﬁm‘iﬂ el di metmpl ¥uiepific acid,

i odonet hyl or: bronoet hyl, or wit¥°han ‘aral Kyl ati ng agent. such as benzyl
chl-oride. -Alternatively, the said %, 3-dithioli um salt may be synthesized by
al kylating 1, 3- qﬁi_ﬁ_pjo? 13- difdloR Py thieRs RhlaforgtOOXY i ¢ acid simul taneously with
decar honi zati on. Further, anion residue of the resulting dithioliumsalt
may 15 ife repl aced by the aniPn residue of another salt form ng agent,
e.g. pegchlorate. 15 Thus, t He"¥Bpund® FEpr esanped-—byed.he generalsforml a
(1) can”be synthesized by reactitsagda matoamc- ester represented by the
general fornmula (I1) with adithioeiumsalt represented by the general
formula (111) inian inert, sol t.in the presence of a base. Exanples of
the .inert sol v-enPl'?'ﬁ%’Fﬁd€7“§1tﬁ%’d 'glfds?fle 2l ‘?tg acid, 20 di-net hyl f er mani de,
di met hyl sul f &xi de, tetrahydrofurane and dioxane. - 20 Particularly,

t he use of ‘al cohol s, tet rahyd:’r'of—mnallu\"and)ﬂj-icoxaner-hi 37(")a_d}§aet ageous. The. base
used in the present invention ig pLe é?%tg_ggan i B8 gani'c base such as
wetal i c sodium. sodium hydri-de, sogi um al cohol ate; sodi um hydroxi de or
pot assi um hydroxi de. :The.anmourit s of said mal oni.c ester-and the dithiolium
salt 25 . ar e Dgebaylal,3-dithicd-2glidene inalenateact i on i n substantially equi nol ar
amounts though a .25 slight excess of the malonic acid is preferred. The
amount of base used-is pre- ferably from1.0 to 1.5 noles per one nole of
the dithioliumsalt. The react P'ﬁ?f“‘g?engraéfi cal | y.ppsscomduct ed at a
tenperature in the vicinity,of nthextoi | Mg#poi nt of the sol vent used. 30
Process B: ' ' 4 ' '

30 Thi s;gpr ocessl' W—ﬁﬁ“yﬁﬁidﬁlﬂ&%ﬁé&%&a&' hydr oxy- l,'3'-:'o_li t hi ol an- 2- %’i dene

7. o
ST se=cC ‘m.p. 57—58°C.
. i‘-Cs.f_‘_'7°_cI:(' : -_\S —!H - mp R

: . .
e Ethyl i-'bropyl'1;3-dithi61-2-'ylidéné 'mélonat,e'- . c

: A,J ES;&-”” 3-.;Lﬂ¥_~‘:”””
: ° Se=cC | 0P 15928
.'._ifQﬁﬂi L Ns-o o
** Methyl i-butyl 1,3-dithiol-2-ylidene malofiate. = “- T ..
15 " Typical processes for synthesizing the compounds represented by the general - 15

formula (I) are the below-mentioned processes A, B and C. The malonic esters
used as starting materials in the present invention further include esters. of the
asymmetric type. - S , S _



mal onat e represented by the general formula (1V) by use of a suitable
dehydrating agent, e.g. sulfuric acid. The said reaction nay

di agramatically be shown by the-

35 wherein R and Rlerr] are as defined previously. The di t hi ol an
represented by the general formula (1V) may be obtained by hydrolyzing,
according to an ordinary procedure, a 4-alkyl carboxy-1_; 3-dithiolan-2-

yl i den€ nmal onate such as *4-acetoxy-1 ,3-dithiolan-2-yli dene mal onat e "a
40™~ hydrol yzi ng agent such as sulfurrc aci.d or, phosphoric acid.
40 Thus, - the conpound represented bylghfgﬂeneral fornula (1) can! be3
synthesrz - - - - mul a

(L) i th 2 der it lng 90wl bl LiecObrd dudlo) BEblnce] vent | The
dehydrat i ng- agﬁ}ﬂrtmdlaé(ﬁ@wgl&'bﬁﬁl 6 réripeeeﬁee e acah Bort ’ham‘tﬁn@@ubl e bond,
and - Ahl udes, figert ddvent and éxehepp nqeoofcersmtaaleeﬂsesmh'é aid ceartipnd mapd sul foni ¢
aci d skt 0Pi des: diggempral bBPh‘f“ﬁ‘ebY ths’%lﬂwefﬁaét‘%@'@hl ori des i ncl ude _

chl orosul foni c aci g,! et hanesul foni'c aci.d chl oride. an .benzenesul fonic acid
chloride. Particulatly, the USESO-fnChl 0 osul fonic acied.i s advant ageous. In
a preferred enbodr,gggﬁ‘"mf* '§<gf’ ess*the - a-b%’%earreng,r g}meﬂ/g Lhr olan'is 50
contacted directly &ith the dehydrati ng agent. A typrﬁa exarrpl e of the .
preferred 50 enbodiyents is wher@ht he dithiolan -is @ontacted with -~
concentrat ed Sulhilih ® Rd re as defined previously; R? is an alkyl group having from1to4 - - -
4 \When concent r@t—&d w.? ra?&n@cgﬁupsanusegd’aa&nkheesﬁeaydratgr ng agent, the
said acid:is pref erhabll ydxuﬁemdml salt&eﬂeamﬂt Ofie (géneﬁhlﬁoﬁrmla‘S@IIpmy Deby wei ght,

particul dfly 108 FSI thl Wéb gl nt SP hf°5 caséd the
Wien a sul f oni c; g{ﬂ el§ Hﬁ%ﬁ‘l‘?’ t‘,{,’gt he |

reaction is 5 gﬁ;ﬂ;ﬁm 4 yark Eﬂiﬂgel a 01D BHIGHY,S5- Hlﬂﬁ'béixlyfi@édig ult x of the

Shevear dsnor 1 b rg{ermthe ey El};ﬂg %ﬁm gggﬁgﬁgﬁmm@ '% 2335 e
h com n 9 m ﬁn?i% mp

formila (I1V) argnmem maréiu o e B3 b thel gondilomult (8! | y

equi 7ol ar anmpunwish 4 dithi hmaalsdep fented k) éssen@fal tomuladll mm»rt solvent:lhl oride is

preferred,, The “6‘h°f S “éfd a e range
from roodm7 0; errpe;gs‘ér,\i foftniﬂe AT me blgg%‘g%% 3 i ur vayfgox e Pr ocgg

This process co‘mprbasessed arer abntrt fiyehilivh ably aj inetgpmo asas msdr oxy 1 3-
di thi ol an-2-yli potamur?qlg g éwdnc& ‘Elé@ ts |s dg};r #(]

chlori nati on 15are genezall gﬁ f;tthcf Ys Eil it %{%lﬁm The 2§a' d
reacti on may di gightosxeds yhalo.'hfc 13 fQ)a&ertgequ;e&-I on schene:
[err] (1V) \A/her%rahlwff g@& mogsmremaslo& hn ?m,m actm@ dr ng to' the
met hod the compRffHlEL, RELY asymperqiwre e yiginity of f ppint o (1) can be
synt hesi zed by reactrng t he conpound represent ed. by the general-'-' 20 f'
formula (30V) WIP"hc%.S Bhl ‘ori nati ng nt such’ ‘as th .chl or| de

phosphorus tri - ess. "g{\a
pentachl ori de lzrgeﬁnegrt- ::::{S%a‘éid? smd@@ié%ﬁﬁi&% ‘% d?%ewf mﬁtlng

chl orination priotievits (ev;tror-ecltehrer as it is or * after i sol atron to a’

dehydrochl orinati.on. reactloq in.the presenc of "a. base 25 “I'n thrs
process, - {she -reacti-onimay . B’é\ccarr/rse byS t\/ﬁr:E onerml eofthe 2 5
corrpound (IV) wi th-from1/&to I\are CTf_’ae' h’rorr i ng“agent-'in an nert
solvent, . e.g. an-aronmatiic hydrocar bon’ such> as ‘benzene “or tol uéene, or. an

et her such as -di et hyl et her t(EiOr ahydrof uran or(I)dr oxane though a sli ght
exces_s Qf t he :_wherem R and R, areas. defined prewously :
. The dithiolan representéd by the general formula (IV) may be obtamed by
: hydrolyzmg, according to an ordinary procedure, a 4-alkylcarboxy-1,3-dithiolan-2- -
. - ylidene malonate such as 4-acetoxy-1,3- d1th101an-2-yhdene malonate w1th a- T
40 hydrolyzmg agent-such as sulfuric-acid or, phosphoric acid, - . .. .. 40 .
' - Thus, the- compound - represented by the - general formula (I can be R
;syntheslzed by dehydrating a dithiolan: represented. by the general formula.(IV)
witha dehydrating agent, either du'ectly or in.an inert solvent. The dehydrating
- -agentis a substance which can-effectively form a double bond, and includes, for : :
. 45 . -example, concentrated sulfuric acid and :sulfonic acid chlorides. Examples. of the - 45
' -sulfonic acid chlorides include chlorosulfonic acid, methanesulfonic acid chloride =~
~.and benzenesulfomc acid. chlorrde Partlcularly, the ‘use of chlorosulfomc acrd is
advantageous
-Ina preferred embodlment of th1s process the above-mennoned dlthrolan is.
50 .  contacted directly with the dehydratmg agent. A typical example of the preferred - 50
o .embodrments is-where the dithiolan.i is. contacted with concentx ated suifuric acid. '



chlorinating agent may be preferred. The. reaction tenperature may be in
the 30 range fromroomtenperature to a tenperature of 5[err]C The

r estH-tng—eorpovrd——36(\V)—s—hot—always required to be isol ated.
Subsequently,. the resulting chlorination product is treated as it is or
after being isolated with a base, whereby a dehydro- chlorination reaction

proceeds. I'n this case, the reaction tenperature may be in the range from
S5[errf§)to the b0|I|ng point of the solvent used, but.the reaction usually
35 proceeds at ‘a satisfactory rate at room:tenperature. Exanples Of\/"

t he base qsed in 35 the abave- rrentlpglgd3g eactlon include |norgan| C 4bases -

such as: A T -v |d|ne _
gih (he h dratmg agent the said”

trlethylamne ! e "
1, 8-di azabi cyclt@z b¢ peipa p dt(f%ht é’%@c:&:g&e used in

the reactlon |seq9h@tmed9ﬂyat10@an3t r--one nole of the starting 4- 40

th dehyd tm t, th ti a
hydroxy- 13 3- di g ﬁ‘@ﬁmﬁ‘gﬁﬁgﬁﬂé °1es§f§;es%f‘g°‘2m°cﬁﬁ° opeq S
40 The conpoun Chebot, LoRacHETAE! Bbummolbad e oy HsaL PRt | ve as an -
agricul tural arsulfdnarabld@hlohdnrakitﬁm mmd’effomula:GIV)aregae uxaﬂmehmt effects in
con- troI i ng" @

o, °"’3§§""f‘ TRERAEE oo

compound is ordinarily dil di I uent, and formul ated into
a conposi tion d¥e ss.sQil tabI e for ccotd 45 an .or rocedure "=
adopted i n the e }” pie g L) &

Particul a1y, uetaﬁrﬁﬂ&iyﬁﬂoelﬂo tid aqmbﬁ.SEhB ald teu&ioh main d métically0 i Nepg
action in cont roglshawagbyr the following reactigm schemies  a ri ce di sease. Accordingly, the
present 50 ;i/entlon i nvol ves such . rmde that the conposition-is used for

preventive and/ 50 seomatiNe: 0s pbati ng, t hecsanmesd ectly to:
the plants to t;e,c»p &ng'#?heﬁ%ﬁ Jr#r—r? aggpk?édfs ough paddy
field water or sbll The™ g})unt of the br esent corrp05| tdon to be used :
vari es dependin '}g ar| ggf act % the(Ri nd of di @ase to be .
control led, the” g g‘ﬂ ,
cont ol led, the E&- t;%ﬁ,: tféé‘édt @m"{o oo 58 ﬁﬁfffm%ta 2P e
conposi -. 55 t|faa'mulaF(ﬁf) vithe anatu ageu;smthm tlnmypelgorideo osphofusitdd |y used i

the for m of | I (ggp ﬁ&?ﬁéﬁuéw ; ‘er %ﬂ%g Clg H?Ol&p%%? 23;019&61‘8852;?% g Fﬁ\;\fje{ he
n

it is practlcalaﬁ

final corzsent rat i dithisf raeisa'nhe'rdaagmaﬁh ebatcaﬂﬁent ﬁ&l&fe@crolermtlﬁ: in.2s -
general . Furt h%%mggt‘:%ggtb rocarbon suc as benzene E;gu ageps in an meg,t solvent, '
1,513,936 1ethl ether, tettahydrofuran or dioxane t gﬂ esspsggbm' ation is

o1r di nar iy use nﬁnp&momy (Y] pﬁéferi'edl Thel fadtidn t@ifferatite Aday e id li@Se, however,

do not- | i3 t 't I5angs ropaoemh temiperatnr of S?C. The r¢sulting comppunssi bl e3@ o -
'use the p’reseﬁ 3d7°§'|“t gf %{é? bsgﬁ“:; jﬁ%"ﬁ‘ P | east one..

of other agric &eds 5€ £thé rea@tion émpebHtire i’ﬂif:l Sm etc. 5
whi ch are used therra!tdqé‘oméh@tmm:nsasmi of thelselventiused, biit thémea

compost (6N, e A L R T S Ay BBl Eeat of of
the present coigpg étggs,gﬂ, ,a,gent for
control li ng | nsiedtyhn andllcﬂsd;azhlu cloe(é, m—ba’hmanitvﬁth baaefoungl (o]} de in

sone cas tﬁé#‘% ’Ey]tém‘ _55 tﬂt l—zmﬂkﬁ@seoqsdvﬁmf the gartingdpi cal

agri cul t gl'}g;néhb erallﬁrmula () " odcaRest RUr DOS@ are ..

such fungi CI de&gtﬁ?dilﬂurlahﬁﬁmidrﬁd ml ﬁmsnatﬂe]t neetc-t diMnenASffecﬂantcbﬂ- fungi-ci des,

there are used tfaﬁm&gﬁﬂts esﬂf{? H%e h&F‘a@%l Esf]%“gg ives,

kasugam n an S{I‘Q d , b di i sogy opyl
benzqu% hi ophﬁ&pm R u inC ofPfhe rwﬂmuﬁueii loy Lagniuﬁuréi

Ophenyl phosphah@rtl’leaw as- the |nsect|c es 't here, are used, organo- p'hosphorus
type insectici mposttlon E" F{I’ﬁﬁﬁ‘ tlon has apromment ction

t, Acgordingly, the present,
O (.3- et gl - 4- %vteﬁﬁbﬂhﬂﬁw §u as eom}{aslﬁti |usc (')t&}'n e resen
t hi-onobenzenepltesg hcmlmoees dp hathhjsume m’qc thaplh ts. tocb;rmamecbert

i nsecti ¢i des. é’ﬂgﬁnt‘a%m Pl faéfh%z%“{’ iﬂd N- met hyI
car bamat e, and Pf @3,,,; ae tﬁé’b‘i@ﬁ{ﬂ, h@&a m di ne..
"85 dlsease, the weather, the enwronmental condmons and the form of the composi- 55 - .
tion. For example, in case the composition is finally usedin the form of liquid like :
an emulsifiable concentrate or a wettable tpowder, 1t is practical that the composi-
tion is diluted or suspended to that the final concentration of active. ingredient
 becomes 0.001% or more, in general Further, the composition in the form of dust



Procedures for synthesizing the conpounds of the present invention are 20
expl ai ned below. with reference to exanples, but the exanples do not limt
the 20 scope of the invention.

'the conmpounds correspond to those of the conpounds exenplified preV|oust
Exanpl e 1: Synthesis of diisopropyl 1,3-di'thiol-2-ylidene 25

mal onate (the conpound 3:25 1.1 Gans (.03 nole) of 69% purity sodi um (
hygri de’ was suspended in 30 m. of dry tetrahydrofuran. Into the. resul%Prg
SU% sions 5.6 g (0.03 nole) .of diispsi3esepyl nalonate was gradually "

dropped with rce- _co fTe [ ett.on of atio f hydrogeh.
gas: 8.2 g (0. AT AP %ﬁﬁ&wmﬁ%:%@z& o R e o ™

added. The resulti ngsmomsstb&tomh onﬁleidnﬁxtutfe(brcohlﬂi‘nﬁﬂbn and then
the 30 reacti orY'1 */@%:EDBB‘G tyrplichemicqly %‘Nﬁmm‘“tﬁmﬂb °vvat er to

deposit. crsystal Iﬁ“ﬁi%‘g o e d anc?then

recrydeAl i zed fc sﬂron ¥ B8 thifed ﬁ%% cBit sects fajuyiousab vice M P.

59-60[err]C.,vyi ébldm%?bﬁ%xet‘lt‘ iwith 2- fungi mer#?)dtall‘: 1) rqnmnsmjmgb-used as
starting pateri °3 poston. ?

35 44.4 Jans (ﬂl ﬁ:ﬁ § s.,tc sﬁptg? t;vgs aci d'Qas
di ssol ved in 24(kasugarmtmrmd ctﬂhmctdes:ﬂchlan Q-dnisu mm Swas heat ed

to 80[err]C. * beﬁ&gthwn atfﬁp%2éé1 hFQS?r ec g8 &
gradual |y &r oppé§io. ﬁ é(%g 1 yl our s15

After conp etlonhxaﬁobéxtzendpmﬂdm aﬁ e recover ed

by filtration, @ég?q;gl htb:fl Et x m}earbamagig t{élyl@ Ved to. -
obtain 48A g of %@E{E ), y| el d
87.0% Sy@éhesmcxlg g ;%9 0} ‘%tl Oﬁg
(t he conpound 2)scopt of thElirvemtiof (ln@l?eexamlﬂ fnumbcrahﬂtacbedstodhqmnmmddl ssol ved

in 50 m of et héﬁ‘B?sP?'tS' ‘Pdt’???&hthétcﬁ9‘1’°‘%§%%6‘l"éf°é Prepipuliyi shol at-eol ate, .8.0 g
(0.05 nole) of diethyl mal onat was grﬁqﬂ ey - added. Subsequently 14 g (0.05

nmol e) of the 2-nethylthio- Byﬁhesﬂldfhilﬂbtopﬁlll,mmz-pﬁ&ﬁar ed in Exanple 1 was

added lit2be by Ii pound 3): mxture was heat ed #hder

el ux for 2 oy “ﬁm@w&ﬁ& ‘:,gmgg@ﬁ e on

product . was poun ylﬁil&natdﬁﬁg?ﬂ &ty osam al's were

recovered by fi Igtneeanoonfladmsemsﬂ@d %melb]qf {f;a plgim ipdide bt ai 5103 3
§ ce rto

g of whi téocryst"‘g{édd &E[‘ er}% fL M%:gm andthenthe

Synt hesis of 2 rmc 9 ﬂmt ﬁ%@ i éﬁg 32%%35:,“:55 A

m xture conpr.i sikexane 6o Bbtaj n sm&m-t-wdl,yﬁ MJS%n and 25.2 g. (0.2
nol e) .. of d| met hyI a‘bq %‘;Eﬁ' le%tﬂléhl?l@a’cﬂ%ﬁeat‘"@@-bmgf gutedel Wehut es,and

then at 98err]& ‘go e f3-&ﬂﬁ$112[lﬂmn-k bﬂmﬁﬂn@fﬁﬂ: Ofdiddwaguct Was

poured into 150di§komﬁxmahm6 tedinctichne,atidthe ﬁltiﬁgsplaﬁ a@h&it&ltSSO°¢t|0n to "
deposit crystal slntomtsaso rzgsﬂ%f 1 thyldgide was gredually, : spitin washed
with et her dr| Pxe mﬁ'@ p 1(% f S it ta| Nggh2. 5
g of yeII Cr}’iﬁ'x mbfilrﬂ84% su‘)édéﬂ 114——1 C(deco F)Jleld
1,513,936 87.0%. 6 Synt hesis. 0 i sobutyl
1,3-dithiol-2-ylidene malonate (the u d 5) ~1.1 Grains (0.03 nol:-of 69
purity sodium hydri.de vvass mmm ﬂ]g mHiLz- ,,Qr,yaht,ﬁter ahydr ofuran. To the
resul ti ng4suspensi on, 0 03 (thé mp]ii.mdiiz obut . rral onat e4has
added little bylltlt7 °d1 .i. ‘Ure was 5
reacted as 60[e uen %t - ,) ie) of the
2- et hyl t hi o- 1 dighi IInhionge mlaeewaraemmaﬁb Iittlbhﬁd eesexﬁagd manner
was added50 and tntixture was heated under reﬂux for 2 hours. After completlon of the reaction, the S0
reaction groduct was poured into ice water to deposit crystals, The c 8 were '
recovered by filtration and then reqrystalhzed from’ ethanol to obtain 3. g of white
crystals, mp 113°C, yxeld 42/ . _ . _
55 L Synthesxs of 2-methylthlo- 3-d1tluohum £erchlora ' 55
: Amxxturecompnsmg26 g(OZmole)ol'l ,3-dithiol- tluonand2523(02mole .

K of dlmethylsulfunc acid was reactcd at'60°C for 30 minufes and then at 90°C for 3
'.mmutes .After cooling, the Teaction product was poured into 150'ml of a saturated
. aqueous sodium perchlorate sohition to deposit crgstals .The ctystals were
60 recovered by filtration, washed with ether, dried then recrystallized from. 60
: methanol to obtain 42.5 8 of yellow crysials, m.p. 42—-46°C yleld 85.8%. :



m xture was heated under reflux for 2 hours.After conpletion of the
reaction, the reaction product was poured into a |large anount of ice water
to dpnnclt crystals. 10 The crystals—were—recovered by filtrati on and
t hen recrystalllzed fromacetone to 10 obtain 3 g of white crystals m p. .
76-78[err]C, yield 32.0% -Exanple 4. Synthesis of diisopropyl I

, 3-dithi-ol-2-ylidene malonate (the conmpound 3): 15 - 11 Grams (O: 3
ol €)of 69% purity .sodi um hydride was su3pended in<100. M of 15 dry _
tety drofuran Into the resul ting suspension, 56.5 g~ QO 3 nole) of -
di-i $01 ogyl mal onat'e -was gradual I y 1oblgmed wi th coaling.. Finally,. g5 g (O. 3

ol &) of—2—wrethyHthio—t-S=drthioti gercm oTate was_added Tittle by
little. The resultlngSmthQsGrOédm “tﬂgnr {smpeinie tigene BRORYEt or 2 hours, al | owed

to cool and then k&&- BdBile Wi soppaRi in Mrist al s. The
crystal s weregf '%%g%i"%ifgmn %e)lz&@/ tgili.li; mpd.smesrs ge 003 mele}r%jnsabwt%!]ged frorl‘tj

m xturescorrprnﬁﬂon enra:hmdemh;tlahﬂll pigh i %;a whi ©
Crystals, m st :‘;&Pfgié‘ fﬁmﬁ fo ety v Lo

except that t ﬁ}:\o qﬁlﬁfe At coanplbtityy ofz&reactlon,ﬂm rret hy!

gglrfggﬁag 1; Oag&%giyfégg?wogu%ﬁgan 51% Bf}z%"fg ro@?%ﬁg; el d 45. 5%25

Exanpl e 6. Syl‘?P d|th|o-2y|dene nalonate(the _ -
conpound 2): 30 “A sol uti orExenhplQ4 f- di etg

4: hydroxy- 1, 3- dlthl oI §Mﬁt2=85ﬁl°Fél!ﬁ9 °B¥él 'f‘ﬁhd&?f‘m é‘“’l’ﬁ of concentrat ed

sul furic_aci d wagy @l LOwe ugw $ yHﬂdmﬁisth&edfmlOOImlbbur 15 .

Ther eaf f%r

Ry 1ct 0 oOdr g af diis T°H% deposi t
crystals. .The rmed ¥ %ed 1?: (ﬁﬁ : (ﬁ g th- wat er

and t hen recr;l%‘t a:gltaa‘nﬁohﬁddmsl red

conpound, as V\Aﬁ‘g‘ dep0s1tc s&lil eSqrys[ﬂsp,v yf r@puagﬁgm o
35 Exarrg'? e 7. rngttzhmtd fromfa tus@ggmﬂ_ e@“ﬂ?‘!"rﬁt etheryp Py Ionate (the'

conpound. 3): Acfsuitarergals.onpss% o Topyl - - E
4- hydroxy- 1, 3-di« hi ol-an- 2- ylldene aggist 49 carbon _
tetrachl ori de iExpmple 3 qz’&f bl ?X“i‘i% Sgﬁbsf{’;wmalmatew,ﬂéafgeqmgd 48 and
then sti®red nfﬁ Y ?31!66;&: fals, ;J!IQWSS-ISNG,eteldc@rﬁm etion of the
reaction, the: reegctlon Lpr. oduct was: charP ed W|th water, ‘and the carbon
tetrachl oride’layer-was_:s C EH% ._: L MRhatwas extracted with-
dlet hyl ether and thgén’ §¥3ﬁ? {é 1};},% y:ar. Bon teatlrachl ori-de, Iayer The -
resul'ti g m Xt ureAmmdrom@oaaﬂth '

r'.

t

g Wb ﬁmy-%’l 3-dlmpb§%:’mew§f ﬁ& ent
distillation tmi éfouomantrgtsd yric wasrallgy and '-t_he
dried to obtai “2 a’iﬁ’ feac gmn &% und e ot Yt aked, mp.
59-60[ err] C,  yid fRRhE - t§ob tmgs:fsmaesmed gmmun;d as whlte

1,:3- di t hgsol - 2- yﬂyu anﬁpmmPOmtlé930 (ﬁshe

conpound 5): °* Exam le 7. Qe soI ution of 3.5 g .

of diisobutyl 4- hydrox§1“ih°§sﬂwlﬁ?%ﬁgﬂhné,d§r l4,*)2433'11‘1‘;’3(‘2'r{lonate in 50. M of ether
was -dropped at be) QMutioalots g bdiitopPory] oﬁydp&xgapkmthmhn-a idenk grlopae in

Subsequest | y, Soﬁqudafbohmettacm iderwas incopgorated EEEng mQture
was reacted wi wid then stirrpha 1 '}gl:“i,i;l Iﬁ‘é‘:j ﬁﬁg&iﬂ,gga%gposu tri- -

55 . Lethvra o ﬁ?‘@f ag}mssex m emmad: mmd and -t he
ether |ayer mw ith\éks b nMefr #chioridé layﬁréﬂa 501 ut i on
and the #5eed feahfrannthe solyrat by stdaﬂﬁ] Jhcids oﬂg(ghggfga,ﬁf stz; ‘°
desired corrpowggfl éxﬁglﬁ‘%;} g th, dgsireg compound & &MY Exarrp 9 60
Synt hesis of dt- prb i 3- d|th| OlExZmplt BAENE: .mal onate- o 60
oo Synthesls of diisobutyl 1,3- dlthlol-Z-yhdene malonate LT
50 - ~ (the compound 5): 50

Into a solution of 3.5 g of diisobutyl 4-h)droxy-1 3-d1th101an-2-y11dene
malonate in- 50 ml of ether was dropped at below 15°C 1.8 g of phosphorus
oxychloride. Subsequently, 1.8 g of triethylamine was added, and the resulting
mixture. was. reacteg with stirring at room température for 4 ‘hours to- deposit tri-
55 * ethylamine: hydrochlorlde This ydrochlonde was removed, and the ‘ether layer 55
. was washed with a dilute aqueous sodium. hydroxide solution and the freed from :
- the éther by distillation to deposit 2.2 | g of the deslred compound as wh1te crystals,
‘m.p. 76—78°C yleld 73% : S o
" - : Exam1e9 ' S
60 S Synthesns of di-n-propyl 1, -dithiol-2-ylidene malonate : S 60 .
: ' (the compound 4): _
‘A solutlon of 3 g of dl-n-propyl 4-hydroxy-1 3-d1thlolan-2-yhdene malonate in



(the conmpound 4): A solution of 3 g of di-n-propyl 4
hydr oxy- 1, 3-di t hi ol an- 2-yl i dene nmal onate in 7

1,513, 936 50—+ —ef—econpeent+ated

sulfyric acid was allowed to stand at roomtenperature for 2 hours. @
Thergafter, the reaction product was poured into ice water to deposi
crystals. The crystals were recovered by filtration, washed with water [Jj
t hen recrystalllzed front n-hexane' -to -obtai-n 2.8 g of the de5|red co ngETd
as' Write's ‘crystal s, mp: 73- ‘75[err]C, yiel'd 93% :
5 Exanpl €1°10.. Exanpl e 9 was repeat ed313RBbept -t hat .the di-n- D[‘OD\U 7-‘

4- hydroxy-1, 3- ﬂ'ﬁl%&éﬂn@éﬁtra@dﬂlﬂuﬂ@ﬁ@d WalafoRldSo Warl ok ﬁ:@h@&ﬁﬂr&%‘m for2 -
di net hyl-- 4- hydfomsy:mer t,1the daation?prgducel ezlaepdmbd)nm &g vtawabtdapmtdl met hyI

oGS h' L r?%% ?*‘,n%‘i‘ 2 '”"""%fﬁ.??@"""‘? thel?iued”%"?ns?ﬁﬁaa‘;”ﬂﬁ‘éﬁo“y“ al s,

npl e

eS|s o I - 1= propy th| oI 2-ylidene nal onate (the conpound

3) To a sol utlonFéof 30. 6 -o lQ 3- d|th|qﬁ%l§3a)n 2- Ilﬁene mal onat e

in 60 m 15 e T é\‘ and the -
ot ng ot AR tazﬁttaésﬁftﬁtnaﬁ A A

30 m nuties aftﬂrtea:dyitalst mlp. 41-44351 ) iyizklyd6 7¢ml ori de hydrogen chl ori d® and
sul furous aci d-gas generated, but the reaftlon term nated after 1.5 hours.

After conpl etion of th@n&@ﬁ%t‘cﬁ-x—pxo {P’é’,dl ol RSRRED RalMRse 2dded. t he the
|

reaction product, :and tthe result cmn sdag®):Was drie over sodi um 20

sul f at e I nt 02(t§h|'139 arsph@tlmd‘gﬁiﬁom- 1d3 @hﬁlaamhﬂnneymloo(@méﬁo@)lunde<1:5ene 7
was dr.odp ?’t“ ,.Q%EF !@g}!ﬂ e Waﬁi t-he

dr oppi ng, t he B at 1 otrinrf‘fmpe i urs 3§mmutes aft r 13011? of the Iuonﬁur e for 30

m nutes andt haamumferafdaenzm A&éﬂ dompfeﬁdin dftl’rneucnonABO mrof heatason of the

reactio t he @Wl?‘e ﬂt&lf ltln t°a$f 04} a crude
pr oduct n)‘uThe cﬁ%ﬂzﬁp{fm tu (é& éz waé%g::ﬂexanéo to
h .

obtain 25 g ofwnltstiﬂmda&bme nﬁﬁfﬁnﬁbl 3(Bm‘m yuﬁdea &Lzetmttﬂluxﬁﬂ 60[err] C

25 yield 87% Iﬂmr £ ¢nz dlsellztept that 't he
t hi onyl 2(‘;,hl onyﬁﬁ% ﬂggﬁl gco% d%gﬁggta?szH and
phosphorus ox a il t s 't e oun gh i e?d In
order to subst ant’IIhatatbotzdrmarmbﬁ@lcbparaimswasofepbdmi pexeepe rthatf thagihmnyies sever al
test 30 exanp?‘é%l @}i&gﬁf Y GRER 19 phagphoms tr | 204, phosghorsnbers -

at t achedgot 0 t H&Y b"éﬁ&tﬁﬁ SR EhT E‘b&i‘ﬁép HheatitiaTRaNArS ey i od
previ ously. Teahmplesaarp|skowh. belms (If tif feft uxamiples; eHel mbers Gittadhed tolthgal e
actiwvities 35 comnounds correspond to those of the cmun@texml;ﬁgql gregrapsﬂerm c f ungl .
35 (1) Anti mi crobi al actlwty testrg;egx TaS bouillon liquid nmediumin-a

gi ven anount was chargedus&taagmhieﬁ,bmt nuﬂ;ﬂgalgctﬂ,ﬁfeknl te anmount of a
sol ut i orB50f each t est corrpouasiu st mmoechld)guntlhe nunber) at-a gi véh

concentration ¢ ?{’gﬁ 16 zt B ette to 40
TGt he ok gbadRIEE B SR e st.tt&aam dilution
was 40 i nocul ateivemtdna _enmﬁo atpomeml tOC t&mbé’tby 815! ibetpatb hogeni ¢

mi crobe ¥ul.t urditte) e Anedivan to eéurﬁ‘ei Ariginel galum e°f wed #9 stand
in a thernostg %Lm m“w}”bﬁmg nifh';’r‘ “ﬁ{rﬁ dity of the

medi um was nea?tw édls. tsnbs:gi@uy -aketutbdt ygfnfgem < aaarregé‘eeaeﬂgbr ation (MC
in ppm gf thehewiniyoumishivifery qemcentiation in ppphe hhﬂgvempeu aggisbthe The results
obt ai ned"8 wer e P&Q”%%\ﬂ“’f"’ﬁe 15| resujts obtained were ”4?3‘°("2)‘" BHs f-ungal acti vi‘% y t est

met hod:” In .a V@t Q&htﬁhx@a%cuﬂty&&t u{ethg&t of each t est corrpound at a g| ven .
concent r at 1 on In a watch glass, a solution. of. each test compound at a giveri-concentration o
was mixed ‘with : sgores of -a :pathogenic funius, and was allowed to.stand in'a . -
. : thermostat at 25°C for 24 hours. Thereafter, the state of germination of the spores ; T
. 50 °  was microscopically observed to calculate the MIC of the compound. The results .50
: obtamed were as shown m Table 1. T . - - T '

N ) Tested nucrobes .-’ '
o Rice bacterial leaf bhght (Xanthomonas oryzae)
Citrus canker.(Xanthomonas citri) - : :
Rice blast (Piricularia oryzae) . : . 55
Rice brown spot (Cochliobobus mi abeanus) ) o -
Cucumber anthracnose (Colletotrichum lagenarium)
: Apple altermana leaf spot (Altenarxa mah)

- 55

mEgOw >

.
7



was m xed with spores of aipathogenic fungus,

thernostat at 25[err] C for

of

t he conpound. The results

A

m cr obes:
cank
55 D.

Ri ce bacteri al
Xant hononas citri) 55
” Ri ce brown spot (Cochl i obobkus i yabeanus) E.

24 hours

Thereafter,

and was allowed to stand in a

the state of germ nation

observed to calculate the M C of

50 obt ai ned were as shown in Table 1.
| eaf blight (Xanthononas oryzae) B.
C.
Cucunber

Gitrus

Appllél&ﬂﬁerl naria | eaf spot (Al tenaBia

(Col | et ot r§ chum | agenarium F.

mal i) g

(3) Tested

Rice blast (Piricularia oryzae)
' ant hr acnose

RN

- } . TABLEI 1 513 936 TABLE 1 Test .
conpound Y % - £ 1
125 645Test compo@i@ | - A 25 35.¢C D125 2-.-E-_-._ | F §25°
125 5- 2] 715 ' . ,_._ﬂq_ZD e .LZT)_ d 525 625 o
5 25135 15 | 12562 a3 | 35 P2525 L2645 135 | 15 g
5 5 ,>625 5 Pz§25 525 5__255 125 25 7
25 1246 2 6% " 6357 1%’5 45 125
>625 7 3125 . ] 625125] 625 |55 . 25—1225 s | @5 L
625 8 325 125-6P5, ,s - 45 VI BT 5;%§ 625
Test Exanple]2. Test of durativele ??gct on ricpk blast] (pot tlest): -
Paddy-rice sdedlings (var}i ey "J| kkedsu”;} hei ght Zﬁcr’r) grzwn |i n Bgr eenhouse .
5 wer e ijnocul at ed vvi_t'h.'ce bl gst Hupgus..| Ong. yﬁter th -
I nocul ati on, {the s@edlin _ g.we e g%r -ay e(ﬁ%u t%r ﬁé@ f a _
spray gun (1.5 kicnferi])} vm'mh a soizsthn of eﬁa‘b_tzss cs)rrp_cundazat a given
concentrationf, and’then. s[ored i h-a grednhouse}. 4 Dayp afterf the spraying,
the number off spot$ devellopd®h wah 12etE dd 2o chi &3 at ur 8%Pve value
(% of the corrpound (‘Nunber . of spots.: (Nunber of spots: per | eaf in' E
per |eaf in non-treated ar_lea) treﬂ%ﬁ@n&b Curat|ve . _
X 100 - g o pild lrs - o eoer | eaf in
non- eat egl ar S PaTaE Rt AL rﬁgéflﬁu R a2
Concen- Nu nbewet@fsprayecwnattumaa le by uSPh spray‘@s 1.5 kg/cm?) with a solution of :
tration Spotgyé;g ‘compg qiﬂé ‘gg n conc in a greenhouse. 4 _
er the St &’num ber dp 6e ouBteg to calculate
(p-p. ”) | ea fth - curative value {/) of the compoun 98. 4 .
None _ - 93. 5___ _ None 3 >
52 (Numbet of spots S e
6.4 - 80..2- per:le , — Pefleafm N M 4.8 _
85.1 ne I(Bﬁhtﬁaul SI ol? > 113 'T-ngﬂﬁt)- ' 10
480 ld\lol g value(®). 94 7 (NuMQfNa&ge; catment oLt e
32.4 - Note) The IBP ermtfmm-ttemdanea)s O 0-dii sopropyl-S-benzyl ~
t hi ophosphat e '
: The results obtamed were a§ shown in Table 2. o
. TABLE2 o
- Concen- | Numbeérof | Curaiive | Phyto- '
: Test _ tration spots per va_h;"e_ _(%)‘ | toxicity
compound Cepm) | leaf o} L -
o s | os | 98 4" | None
3 e 52 o -'-.'-'_-39 5 - None
4 nf e T 8620 7| Nome
- 5 i e 428- a .-.85.1. -"None .
IBP emulsion (__ommerclally 1 U R R
a\Table pmduct} . 480 - 18 - 944 1 None
Non-treatment - ' 3i 4 - =

Note) The IBP emulsnon contams 0, O-du sopropyl-S—benzyl tluophosphate

as active ingredient.



as active ingredient.

9 Test. Exanple 3. Test of preventhe\at#ast (pot test):
Paddy-ri ce seedl'ings (variety "Ji kkoku"; height grown in a

‘greenhduse were sprayed on a turpn table by use of a spray gun (1.5

kgécn{err]) with 10 m per pot 5
at™a given concentration.
i nocul at€d with
straw, all owed
then allowed to stand in a V|n

g s

t he i1 nocul at

preventive 10

spor es

I on,

9 1,513, 936

of a solution of each test conpound
After | day, the 5 seedlings were sprayed and
suspen5| on of rice IP a,s%f_ungus cultured on rice

chanber 'Ilest E:damp r3eenhouse Days after

ot 'teﬂ) caI cuI te the
lg'l" ;ﬁ%@ as
cﬂi‘centratnon FKMEI

shown in Table 8. meaompound

Phyt o- Test seedlm rwatei S@wyed and in btey spom sugpension pBzjce blast fungus

t oxi city COr’rp ound culture Hg allowe% 3:1 in a greenhouse at t24honrs,
‘and then dina ber in the greenhouse. the

2.5 90. inoculation, t ﬂﬁb of spots per leaf was counted to calculate the p tnve

91. 6 10 None value (%) of the compound."The results obtained @er® as shown in TaBB

None 4 ! 1.6 93.8 None 5

5.2 80.1 None | BP enul siT8BLE 3 480 3.4

87.0 Nope Non-treat frent

VHAT VEE CLAIM I S: -| 1Tedh 1, 3- di | hi Glomst™y1 | cerfg“é“,%%ﬁg ctevff@,r(%yatl e 2’:{2;,

rgpresént ed by the| gEpragoatd f or TLI| dp-pim}) [ enr Jted5

15-whefei n R and erT T, Wi chjmay De-sa Oor_gatrfrrenent, are 1 ngrvrguatty

an al kyl group ha\lng 1*to 4 chrbonr®onms 2. met Ryl one

1,3-dithiol-2-ylidene nal onate 3. Biethylf 1,3.4ithijol -21¥li den# makgaeat ¢.

20 4. Dii soprog) 3idi thiol -2-ylidene nmaljonat e.

20 5. Di-n-propyl f,3-dfthi oI -yl idene myl onk®. 6] Dii%dbutyl None

T,3-dithiol-2-ylidene nglonate} 7. Bi-n-bytyl (14 3-dilt hi gh52-yli feneyone

mal onate. 8. Ethyl{isopr opyl' 1}3-dithiol-3-ylidene fal onate. 25 9.

Met hyl isobutyl 1,B-dithiol- | i deré mal qnat é-2 . 80.1 None 25

10. A process for pr . 3- d L hi ol {Z-yTJ gene Te de TvValri Ve s

claimed in claim1j W uq%oo“rrp [ ses‘i eact ilng | ongi 323 epre fed|by

t he general formulpg, N{netrea]mea() wher ei|n Fqsamd err]-are as defined §n

claiml, with a dithrotTomsatrtT -a-l—mrl—a,——'-l

9

WHAT WE CLAIM 1§:;-513, 936
9 Test Exanpl e 3. Test hé’déhwlrkﬂldelief melonate detiGtive irepsdseritpd by ttips géneral
%‘ormu

15

wherein R and R!, which may
having 1 to 4 carbon atoms.

20

25

(o]

. g )
g'oc>c-c<:-i ®

be same or dlfferent are mdmdually an aikyl group

. Dimethy! 1,3-dithiol-2-ylidene malonate.

. Diethyl 1 »3-dithiol-2-ylidene malonate.

. Dusopropyl 1,3-dithiol-2-ylidene malonate.

. Di-n-propyl 1,3-dithiol-2-ylidene malonate.

. Diisobuty] l3-d1th101-2-y idene malonate.

Di-n-butyl 1,3-dithiol-2-ylidene malonate.

. BEthyl 1sopropy] 1,3-dithiol-2-ylidene malonate.

. MethyT isobutyl 1 ,3-dithiol-2-ylidene malonate.

10. A process for preparing a 1,3-dithiol-2-ylidene malonate derivative as

\p@_\lO\Uﬁ-hWN

claimed in claim 1, which comprises reacting a malonic ester represented by the
general formula,

30
the

oS

”Rloc”” %2

wherein R and R! are as defined in claim 1, with a dltlnohum salt represented by

general formula,

10

15

25



Paddy-rice seedlings (variety "Ji kkoku";

hei ght 20 cm grown in a

gr eenhouse were sprayed on a turn table by use of a spray gun (1.5

kg/cnferr]) wt

at a given conc

straw, allowed to stand still
then,,allowed to stand in a.vinyl

h 10 i per pot 5 of a.salution' of each test conpound
entration. After 1 day, the S see and
I nocul ated with spores suspension of rice-blast fu ri ce
in a greenhouse at 2 m QU“I l@ﬂ urs,
chanmber in the green after

the iRggul at jon,

t he nurrber of Spot s persihgf was counted to cal cul ategthe

preventlve }6- vat-tre—99 u1 tre—conpuourd—Tte IBbUI LS oprarned Were. as
shownin Table 3. 10 T venné?f:fflzxmlﬂe-" pot of - Pr eventlve
PhYF%'Q_-'" Test Paddy-nce seedli “Jrkkok ﬁ w&ﬂla%e&l
tOXI;"W Conpound were sprayed o Ehtﬂlbl by use of n(lSk m’)wrtthml
2.5 - 5 90. 4f a solution’ of eadiptest c@mpound at a glven concetitration. After thQ 2 5
91. 6 N@?ﬁ?‘ s were sprayed and moculated with spores suspensign gf rice. blast \mgus 98. 0

’ “ culturéd on rice straw, allowed to st still in a green mat%«ﬂc for 24 hours,
None.. 4 . "and then allowed to stand in a vin ber in the 4 Days after the None S
. inoctiatibn, the number of £/ tsiber leaf was countedao ealéuBife thelp aemive .
480 10 3. ~ xalue (%) of the cogipognd. The results obtaiged avergoas-shewarninkahle 3. . 10
26. 2 : WHAT VE CLAIM | S: - 1. A 1, 3-dithiol-2-ylidene mal onate
derivative represent ed by the general foT‘tﬁ]-IEa?‘ (1) [err] 15 .
15 wherein R and Rerr|, whfch be papEnefofd F T & céValiivedl € ||r|gh,y| ddal I 'y
an al kyl group hatestg 1 to [ caabié) -at prépotper Di fretvapk (4 - - foxicity
1,3-dithiol-2-y}i @ermutnlal onht e (®-Bm)Di- ef hidaf 1, 3-dj t hi ol - 2-yl ildene nal dnat e.
20 4. I SOPT 0p |o| Z- ylld‘he nal te _
20 5. Di-n-proplyl - 1P3 di th| ol - Zéyllde ‘m&%onat k. 6)on‘grlsol:uty‘me |
1,3-dithiol-2-y rdene mal onpte. #. D -n-bubyl 1,B-di#bé ol -2-|yl'i Meawee
nal onate. 8. Ethyl |sopropy 1, 3-di thi ﬁl -2-ylidepe mal onate.l 25 -
9. Methyl isobufyl 133-dith{ol-2"ylidepe nfionatp. 980 None. -
25 10- A procesp forgpreparing a»1, 3-dithi @lg- 2-y] | degyg nal orjat engleri jati ve
as claimed in cjaiml1, which conprises{reacting p nmalonic edqter reprgsented
by the general formufa, 30 | "Wherefn R3@nd H ar¥®-hs defli ne¥nen ¢l ai m
1, with a dithi oI ] .t orepresgpted by Thel gengral . forjmul 10
1,513, 936 Wit I ‘QG.._. 3 b wh&Sin R G S 4 kyl
group having 1 oNdn-trambann tc_wns—,or a-b en22§129rou|o ard X'isfan-anion
resi due i n an I'mert bUI VEIIL Il-] t[le -p[ Sclice Ol "a.. Udbe J.J. Frpl U(,e:ab

accordi ng to claim WHATWE ELAIM S —i nert’ sol'vent is an al cohol:

aceti-¢ acid, dimethyll. lﬁ'drﬂldél-yhd#n?emﬂyw&sdmvmed@pmmﬂMPcﬁmdn or _
di oxane. 5 12. Yaldss: accordi ng to claim10" or “claim- 11 wherein the
base is an |norgan|c base 13. A proceps as clained in claim2 ‘wherein the
base is neta LI i ¢ sodi um sodium hydri \cggdl’tﬁ‘n al gphol ate, sodium 15,

hydr oxi de ot pot assi um hydroxi-de. 10¥# - s-or 14 A process according to.

any of claims 10 to 13 wherer n substangially- -10° equr mol ar armunts of

sai d r_m‘l onic ester and dﬂ‘ %v 'Icl?lnla)lljgg salt cﬁtrferent aremdla”guallyanalkyl group

wherem same or
having 1 to 4- catbon atoms.
2. Dimethyl 1,3-dithiol-2-ylidene ma]onate B
3. Diethyl 1, 3-d1thlol-2-ylrdene malonate, ~
4 Dusopropyl 1,3-dithiol-2-ylidene malonate.
5. Di-n-propyl 1,3-dithiol-2-ylidene malonate.
6. Diisobuty| l,3-d1th101-2-y idene malonate.
. 7. Di-n-butyl l3-d1throl-2-yhdene malonate, ..
_ . 8. Ethyl isopropyl 1,3-dithiol-2-ylidene malonate.
9. Methyl isobutyl lS-dlthrol-Z-ylrdene malonate. : ' .
10. A process for preparing a 1,3-dithiol-2-ylidene malonate denvatlve as
claimed in claim 1, which comprises reacting a malonic ester represented by the -
general t‘ormula, :

20

25 . 25

- é_¢/9’?

30 wherem R and RI are as deﬁned n clarm i, w1th a drthwlmm salt represented by

"the general formula, :



wherein from1l.0 to 1.5 noles of the base are used per one nole of the
dithioliumsalt. 15. A process for preparing a 1,3-dithiol-2-ylidene
nal onate derivative as_15 claimed in claim!| which conprises

dehydrating a conpound represented by the 15 gener al f or mul a, - [err]

wherein Rand RerTj are as defined-in,claiml, with a dehydratr ng agent

eit di.r ert solvent. 20 ' 16. A . process
ac i ng gl Iw HIIA Hﬂmm‘er n the dehydrating agenat is-a 20 sutfonic

-acih\grchl ori c process accordi:ng, to claim 16 wherein the sulfonigi—
-acid chporide is chlorosul fonic aq;sqbgget hane-sul foni ¢ ‘aci d chl ong de or
- benzenesutfontT acra cnrorirae. 25— " 18. A process according to -
claim 17, wherein substantiallye iaftar. gounts.. 25 of the sulfonic
“acid chloride,. and'-t he 4- hydroxy 1, i hr 0’1 an-2-ylidene nal onate are used.
19. A process .according to:claim 1§ wherer n the-dehydrating agent i s_con-
-centrated subvhuemcwnendkylaﬂmphawng1to4caﬂfbna¥hmsbmeadgmmmﬂmg to cl 9
“wher ei n t he ‘2enen reer;duee é%ﬂt mthepfesesgﬁ 1saﬁ'afcj:oh§ 0.5 to 50
;parts By wei Q{l{lc ép ‘ﬁ@fﬁ %th eégyl Xi e,Wx&g"_ : mi 3 dioxane.

di t hi-ol'an- 2- zl lr:tengpmésoa@bﬂmg ahm [10 0o &% AT 'edinﬂﬂtetlﬁs&isainm 20 V\,herer n
t he anpunt oinotgawc bwacent r at ed sulfurrc acid ts by wei ght
per nart by i g S et b e cene'

mal onafee.. 1{ process according to. any of claims 10 to 13 wherein su stantlally 35 33. A
process -accok mogartmcmn . ofibaid Immlonie eifer i (B dithiolivm salttdreusedoand sol vent is a
chlorinated : apfrpwlozsl5@%@5%@%&@@%%% mole phthedithicliger ei n t he
chlorinated Paraf fal Probeas il ﬁ;’ b "ACINRLD- Pftend Ralonate derivative2ds: A Process
for pr eqoarr Nelaited jr3clalint hiviad Fises dé dﬁﬁhgmaﬁ@odmrnemimme bgashe ° 4015c| ai ned
in claim 1 siwexahforovpri ses reactr ng' ‘a conpound represent ed. by t he general
“fornula, {err] wherein R and Rlerf] are as defined in claimai, ‘Wth a

chlorinating agent in an“inert '\ - vent, and then subjecting the
reaction product either.as it Hscfér atst i osl atron to .45 a

dehydrochl orination reaction in the presen%e of a base 25. A process
according to-claim 24, vvherer t he chlo | ‘riteglyg ent | |onyI chl ori de,
phosphorus tr"l.’lg Of:rl B gﬁ@ﬁbﬂ% “b?(lfl‘(“,"n ‘B‘r‘rﬁs”ﬁﬁ'&rﬂ “bent a- .
chlori 16. A process according to claim 15 whereth, 8d JeBAfating agent is a . 20

11 26. A prosniﬁmca&dodhinrnded | n cI ai.m 24 or cé}%r ml%%? V\,herer n the I nert .
‘Solvent i's an qt toogaimy € c ‘Q q as clai med in
‘cl aim 26 vvherc%fa)ﬁ’gi °m°e?‘hér 'su’.'"f o4 heﬂr“h rai-iz'= uran or di oxane.
‘5 2528.-- A pna}me(ﬁ-scea&cedra @tlainn17%; tnherein Rtﬂ)swrtmnygeqmmdia agooft®it i ¢ 25

hydr ocar bon .g{g egff sulfonicadisbefleride apd thedthydrogy-1.-dithiplag;2-ylidede malenats 5 red i n any
of clains 24 | n organrc
AN BRELE heokdify B3hn 15 B! G0 A3En & och

base. 30 A ReRfesdSsulsri alm?29 t he organr c base is
pyridime, tri- 20A process disgrionelaimdiormitersjt &tmdm ot ofdj g | i néd or
1, 8- di aza- bi C;Y’é'frﬁﬁldf* g?;gﬁ& weight per peft by Avejghty é@"s A rred in claim
iola; den
29 wher ei-n t e QL SkaklsE acostdfg tSclHMD0 Wikrein the amount of the concentrated
- sulfaric’ acxd is ‘10 to 20 parts by welght per part by we1ght of the 4-hydroxy-1 3-
.35 dithiolan-2-ylidene malonate. : 35_-

. 22. A process according to any of clalms 15 to 21 wherem the inert. solventisa
chlorinated paraffin.
- 23, A process as claimed i m clatm 22 wherem the ch]onnated parafﬁn is.carbon
tetrachloride. '
40 24. A process for p.epanng a 1,3- dlthlol-Z-yhdene malonate derivative as 40
claimed in claim 1 which compnses reacting a. compound repxesented by the :
_ general formula, . oo : ) . :

Ne=e”
'*'°§/- e - I 2
‘wherein R and R! are as defined in claim 1, ‘with a chlortnatmg agent in an inert :
45 solvent, and then subjecting the reaction product either as it is of after 1oslat10n to 45

. a dehydrochlonnatlon reaction in the presence of a base.
' 25.'A process according to claim 24, wherein the chlormatmg agent is thlonyl
chloride, phosphorus trichloride, phosphorus oxychloride or phosphorus penta-
chloride. '



pot assi um hydroxi de. 32. A process as clained in any of clains 24 to 31
wherein the amount of the chlorinating agent is 1/3 to 1 nole per nole of
the 4-hydroxy-1 3-dithiolan-2. 15 vlidene nnlopate

15 33. A process as clainmed in any of claims 24 to 32 wherein the anount of
the base is from1l to 2 noles per one nole of the

o S8 wiver e the ammant bf the el onl & et er 2 plﬂﬂl’ﬁmﬂﬁﬂmﬂﬂlm. oh @

in excegs of the equi mol ar - amount .
process as cliai med in cl ai'm 18 wherein tlJSB,%‘i(munt of the sulfonic: aC| dll

chioride used TS STT GBI folds £¥GARS w0 m@oﬁmﬁmﬂ&aﬂmg@sﬂs&t s4n P OCESS

as clained in any aecfmanbalymca{ﬁl{bn diaaje erein the anount l'ori nating
agent used is sli %’[ proeetteeblmd in pleine2fuvhendimthe gthoin diethgisther, tetra- 37.
An agricultucal a | el d

25 effectweg anDUYende pgfo ?Qﬂeﬁ nl(agglgrlgimé‘éWﬁ?"%ﬂ??ﬁ 1%.9{&%8?}8%&?&”8 and an

inert diluent or car 29.ex .prdé&s ad\cliun’&ddn by 01101321115/24 abezsewheedmtimtbasedielanvat i.ve

as claimed in any g Fca‘?aPPg:sllgscmmeW&?ﬁn ‘ﬁﬁ f,_é process. accor di ng to
any of clai 1 10 te@hyﬁ meg methylaniline, die 1?11 Hﬁqﬂ %ﬁ??gil%ﬁﬁ Ig[l Or
prophyl axi s of pl ant 3mApobiseds chiméduin giai m29whe3€@n the HDARAIS bmrmbm&mmg

application of a (PG da@ﬂ‘bl rrecl i n of cI : to he pI ants :
and/ or the surroun 3&@ ledan a2¥ ¢15 é“"@ﬂ ?L%‘ﬁ i the j’m‘ol PBphyl axis
of rice bl asg corrp,u,a&,bml app cat Ion-of a corrpou 3 almed 1 n any of

clainms 1 to 9 to the3s. |&gropdsantciallmﬂdﬁ a@bof claims 24d0 3wilteocit the amaunt ofitheli ng
gr ound. _ base is from 1 to 2 moles per one mole of the 4-hydroxy-1 3-d1th13gn -2-ylidene met hod -

as claimed in cl a'""ﬁléﬁte ée@&dﬂcfaﬂx?ed%%ﬁ:%%hhémﬁﬂ@iﬁ&qt $ffiﬁeQH£!Shlé &g paddy
field water 2and/ orus&bis lshghtlem oAceks of fk eluimblararydunclene mal onate deri vati veo

substantially as dg@ﬁﬁéu 5 :ﬁ”%l s lzzrclen &‘ﬂl thF@@PW of th¢ sulfopie ecid o
Exanpl.es 1 to 11. 36. A ocessfsc ﬁnﬁ éf tl.l{l-lgle anuntofthe

1, 3-di t hi ol - 2- yl | deiReEndRE et ese gh Iyl i @xde y as .descri bed
her ei nbef or @wi t h reBbr@nwxcnlalr&m esulturtldudgic dandommtne:g comprisingaml an?h
horticul tural fungfEstys Pmewsglcwmvnaeearth%'g anyp clgimgiofl 479 gpdyan inert

substantial |y as deSGE REO.diRL:. anﬁa%aond%@aertvbeve%matm%an GARBMOELS &
RANSFORD, Charter elokol?aﬂmntpr &ﬂtbsap%&:eﬁ agoorsing ko/ary &raﬁns Ioaad&n WC1IA 2RA -

Printed for Mer e§? @3&0 ém‘é E Brop lﬁxﬁ@ g isrobfal ex fungal 30,
Leani ngton Spa, 1 m"rg ggﬁ:,d‘ﬂdff gmeon ﬁﬁ?ﬁ:}t Bn
Bui | di ngs, London, indthod Tof &eat Qanhd/aﬂpﬂopsyldmyofbﬁe @mtadoﬂ@fismg the

app.xcatlon of a compound as claimed in any of claims 1 to 9 to the rice plantsand/
© 3 or onto the surrounding ground. 35
: 41. A method as claimed in claim 40 wherem the compound is apphed through :
the paddy field water and/or soil.
42, A .1,3-dithiol-2-ylidene malonate denvatwe substantlally as described
. hereinbefore w1th particular reference to Examples 1 to 11. - :
40 : 43. A process of preparing a 1,3-dithiol-2-ylidene malonate derivative sub- 40
: “stantially as described hereinbefore ‘With reference to Examples 1 to 11. '
. 44. An agricultural and horticultiral fungicidal composition according to
. claun 37 and substannally as described hereinbefore.
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