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Title: Fungicides
This invention relates to a new compound having fungicidal activity.

in one aspect, the invention provides the compound, dimethyl-
[3-(propoxycarbonylamino)propyljlammonium O-ethylphosphonate,

having the structure

H,C | CH
B T

3 -

0

0 H

|
P
H.C CIJ
3\/

The compound of the invention has activity as a fungicide, especially against
Pthycomycete diseases of pfants, e.g. vine downy mildew (Flasmopara viticola},
various Phytophthora blights e.g. late tomato or potato blight' {Phytophthora
infestans), Pyth‘iurn spp.. Aphanomyces spp., Bremia spp., Perenospora spp. and

Pseudoperenaspora spp.

The invention thus also provides a method of combating fungi at a locus infested or
liable to be infested therewith, which comprises applying to the locus the compound of

formuia I,

The invention also provides an agnicultural composition comprising the compound of

formula | in admixture with an agricutturally acceptable diluent or carrier.

The compaosition can comprise one or more additional active ingredients, for example
compounds known to possess plant-growth regutant, herbicidal, fungicidal, insecticidal
or acaricidal properties. Alternatively the compound of the invention can be used in

sequence with the other active ingredient.

SUBSTITUTE SHEET (RULE 26)
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Fungicides with which the compound can be mixed include acylanilines, such as
metalaxyl, oxadixyl, ofurace, benalaxyl and furalaxyl, cymoxanil; mancozeb;
chlcrothalonil; foipet; captan; famoxadone; fenamidone; spiroxamine; fluazinam;
dimethomorph; strobilurins, such as kresoxim-methyl, azoxystrobin and trifloxystrobin,

pyrimethanil, cyprodinil. mepanipyrim; and iprodione.

The names quoted for these compounds are the non-proprietary common names-and
the chemical struciure can be found for exampie by reference to the “Pesticide
Manual”, eleventh edition, 1997, published by the Bntish Crop Protection Council. Of

the compounds whose common names are not mentioned in the Pesticide Manual the

full chemical names are as follows:

trifloxystrobin - methyl (E.E)-methoxyimino-{2-[1-(3-trifluorcmethylphenyl)-
ethylideneaminooxymethyijphenyi}acetate

spiroxamine - 8-tert-butyl-1,4-dioxaspiro[4.5]decan-2-yimethyl{ethyl)-
(propyllamine

fenamidone - (8)-1-anifino-4-methyi-2-methyithio-4-phenylimidazoiin-5-one

The composition of the invention may include for example a dispersing agent,
emulsifying agent or wetting agent. Usually they are in the form of an aqueous

cancentrate.

The concentration of the active ingredient in the composition of the present invention,
as applied to plants is preferably within the range of 0.0001 to 1.0 per cent by weight,
especially 0.0001 to 0.01 per cent by weight. In a primary composition, the amount of
active ingredient can vary widely and can be, for examplie, from 5 to 95 per cent by

weight of the composition.

in the method of the invention the compound is generally applied to seeds, plants or
their habitat. Thus.' the compound can be applied directly to the soil before, at or
after drilling so that the presence pf active compound in the soil can control the growth
of funéi which may attack seeds. When the soit is treated directly the active
compound can be applied in any manner which allows it to be intimately mixed with
the soil such as by spraying, by broadcasting a sofid form of granules, or by applying
the active ingredient at the same time as drilling by inserting it in the same drill as the
seeds. A suitable appﬁcation rate is within the range of from 5 to 1000 g per hectare,

more preferably from 10 to 500 g per hactare.
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Alternatively the active compound can be applied directly to the plant by, for example,
spraying or dusting either at the time when the fungus has begun to appear on the
plant or before the appearance of fungus as a protective measure. in both such
cases the preferred mode of application is by fohar spraying. Itis generally important
to obtain good control of fungi in the early stages of plant growth as this is the time
when the plant can be most severely damaged. The spray or dust can conveniently
contain a pre- or post-emergence herbicide if this is thought necessary. Sometimes, it
is practicable to treat the roots of a plant before or during pianting, for example, by
dipping the roots in a suitabie liquid or solid composition. When the active compound
is applied directly to the plant a suitable rate of application is from 0.025 to 5 kg per |
hectare, preferably from 0.05 to 1 kg per hectare.

The compounds of formula | may be obtained by reacting an amine of formula ii
i
H.C /[\ CH
3 PN
\N NH O/\/ 3 N
CH,

with ethyl hydrogen phosphonate.
This reaction can be carried out in agqueous solution

The invention is illustrated in the following Exampie.

Example 1
A solution of the sodium salt of ethyl hydrogen phosphonate (13.2 g in water (25 ml))

was added to a. an aqueous sotution of propy! 3-(dimethylamino)propylcarbamate
hydrochioride (31.0 ml of concentration 722 g/l 0.1 moles). The solution was
evaporated to dryness to leave an oil containing sodium chioride as a white solid. The
crude product was triturated with dichloromethane (ca. 100 ml) and the insoluble white
solid (sodium chioride) filtered off and washed with several portions of
dichloromethane. The filtrates were combined and evaporated to leave the dimethyl-

[3-{(propoxycarbonylamino)propyllammonium O-ethylphosphonate, as a viscous

colouriess oil. /
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Nmr spectroscopy confirmed that the product was a salt by observation of the

chemical shifts relative to propy! 3-(dimethylamino)propylcarbamate.

The starting materia! was prepared by alkaline hydrolysis of diethyl phosphite by a
known procedure. See for example Synthesis 134, 1878.

Exampie 2
Agqueous solutions of the compound of Example 1 were sprayed at various

concentrations onto vines to run off using a2 hand-sprayer. Plants were then
inoculated by hand spraying with a spore suspension of 100,000 spores per ml of
Plasmopara viticola. For the purposes of comparison the vines were sprayed also with

the commercially available propamocarb hydrochloride.
Plants were assessed for degree of disease control compared with untreated plants.

The results are as follows:

Treatment Rate (ppm) % Control
Compound of invention 80D 81.5
Compound of invention 400 276
propamocarb hydrochloride 800 146
propamocarb hydrochloride 400 l' 4.2
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1. Dimethyl[3-(propoxycarbonylamino)propyllammonium O-ethylphosphonate

having the structure




[l P ARSABREX B HR

[12) RAFHPREATFRES

[51])Int. OV

CO7F 9/142

{21] s1jFE  99803187.9

[43]23FR 200144 H 11 H

€07C271/720  AOIN 57/12
AOIN 47/12

[11123F% CN 1201195A

[22] WA 1999.2.18 [21]hig% 99803187.9
[301RER
[32]1998.2.20 [33]GB [31]9803491.1
[32]1998.5.22 [33]GB [3119810932.5
[s61MIERM PCT/GB9I9/00338 1999.2.18
[S71RARAE WO099/42468 2 1999.8.26
(sl ARMEMBAN 2000.8.21
[T1)emA FHFHFRMRESRAR
mir EENE
[12120A N-J- -8 J- EEERER
A-F/H M-A-FHH
G - G - 7 B

[74]eHRANKG FFCRBEREEST
fUA VK&

WRIERF 1 W RBAH 4T HBEROR

[s4]12mE% RICHT
(571N

BREH0 - ZERMTPE(3 - (IHERE
RE)E]ERAARE WEE.

O IR R B RAE R

ISSN1008-~4274



-------

T T .

1. O-ZEBR - FEL-(REEREERE)REIE, EATWTEH:

0
HsC\NHK\/\NHJ\O/\/CHa
by
0
o—b
oo b



5

10

15

20

.......

& EHE A

ARPBRARFAEAEELNHULEY.
ARAM—AFTERFERAAUTEHWOLEY, B 0-ZERR_FXE
B-(FEEREZER) FEIR

ERHEHUEYWREREAEEENE, FUEBRARMEYEREFNEE, I
B E B (Plasmopara viticola) . RERER (WHARNSHREKREK
(Phytophthora infestans)). JEE/E. LB E & (Aphanomyces spp) . HEHEE
/& (Bremia spp). & B /& (Perenospora spp) F{E & & & (Pseudoperenospora
sppP) o

EHit, AFAHREEEHBELRHTRELNBTHEREAENAE. &4
GEBEERRNMTEMNR I REGLEY.

EEAEBESER I HLEVSRLLTEZHFEBARBEREN
RALEY.

ARPHESYENETHF MRS MOBEERS, WEARFHYLE
KEHR. BEN., FHEEM. RAAFRAWERERMLEY. BE, FKHA
BT 5T XSRS RS RFER.

5 ZUEDRENAEFNCEBRERKE, mPHER. MER., 7K
Bilk,. TEAMNKER: ERE: AKEH:. o@EE: KEMA: TEM:

famoxadone; fenamidone; spiroxamine; FIERE; MHBEYME; strobilurins,

1
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I kresoxim-methyl. azoxystrobin Hl trifloxystrobin. pyrimethanil.
cyprodinil; FEBEIZFAFEK.

XA ANELFEESRERS, HAFEHRTS R 1997 FH3%
AREHRFHESHRE “RERFR” (E-—K) . EEZREAFFEMTESH
FIHBREZ2MLEY, TEMNEZFZMT:

trifloxystrobin- (B BE)-FERETEE-(2-[1-O-=FFEXE) -TZETHEATF

HXE) LBRTE
spiroxamine- 8- T &1, 4- T AR (4, 5] BRI 2-EFE(ZE) (AR &
fenamidone- (S) -1~ R -4~ 30— B -4 R et 5

AEHAOAESYFNTEE RGN, AAAREEN. E108F 2KES
.

MY L6, ARFAESYFEERSMREREFN 0.0001-1.0%
ER, ¥ KN 0.0001-0.01%ER. E¥MREEYT, BEMAIPETLUER
EHEEAATL, flUNSHEYH 5-5UER.

EXREHUFED, WEY—REHBMNF. dYRENHERFTESP.
Hit, ZRRFAMLESYATUEEHA. SR REHEEEER TR, A
WP FEMNFEELEYREHTREBERTHHAENEK. SHELE L
B, ZRBAEDTAEARUAESEIRESREVDHERA, NBEEx,
BEEARN. SEBHMERNEREENS. SENRERAER 5-1000 7/4
i, B# KA 10-500 52/ A .,

FEEY EFREREEN, NEEEY LA EEERRPRE, Flin
THAMEERENER AN EYEREREAY L. EXHEHEAT, R
HERAFRENEREE. —BRNEENEEEYERKNENRBIAEHD
REFBHR, BAX-HEYRESE~E. NFLE, MEARERP RS
FHWSABRER. A, EERMBITICRMANLEEDRR, FlERE
EABHMRARESAEY T, WEEHUEYEERERATHEY LN, §E&EH
FAEX 0.025-5 FTR/AW, 8EHN0.05-1 F7/AH.
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Ity ETER 1L HE
I
H.C C _
3 \\T//“\\//“\NH 0" > H, .
CH,

5BREACERNEE.
S R W] LAFE 7K #5 #R 24T
THSELHEFARHELN.

LI 1

WA ZBRMEHBE (13.2 THRERT 25 BEFARKP) A 3-(Z
FEXAREEXTRARLEREMNKERS 3L 0EF, WEH 722 K/F,
0.1 BR). BZBBERET, BT 4MEARHRY . BZE~D
S-® FH (4 100 ZA4) T H, JEREAEHOCBERE (EAHRN), AT
PR, SHER EREET -ZEBR_PED-(HEEREER)
REIE, ARELTERRS.

B WMBMENTF - (ZHFEE)REEEFREBEMIMLEALTE, NUR Sk
IR

EREIHCHNTEREXBERBR _Z8H8. flus L&
(Synthesis) 134, 1978.

SCREG 2
AFsmERERARNEERN EBMESHKRENLZEE 1 59 KE
. REREDMESHESEFS 100000 MESAHMERTHRTESR

W, MEEYETERS., ATHTHE, HEHEH LHATENRBRK

(propamocarb) EhEE £ .
EREFEHEmAELE, P RERHIEE.
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B YE 7 ¥ & (ppm) % 12 il
ERANLED 800 81.5
FREMMED 400 27. 6
P BBk Eh BR b 800 14.6
FEELRY 400 4,2




