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The invention, therefore, includes, as new

compounds, each and every specific pyri-

midine sulphamate derivative set out in Table
I above, and in particular, Compound Nos.

1, 3,5, 8 11 and 15.

In this specification the numbering of the

10  pyrimidine ring is as

follows: =

455

ﬁa,z,h

It may be noted that
are equivalent,

the 4- and 6- positions

The pyrimidine sulphamate derivatives of

15

the invention may be made by reacting the

appropriate 6-hydroxypyrimidine with the
appropriate sulphamoyl chloride. The 6 -
hydroxypyrimidine may be prepared by any

of the methods set out in the literature and
in British Patent 1182584. The 6 - hydroxy-
pyrimidine is treated with alkali metal hyd-
roxide, for example sodium hydroxide, in
an organic liquid, for example toluene, ben-
zene, xylene or ethyl acetate and the water
removed by subjecting the mixture to reflux.
Having thus formed the sodium salt of the
pyrimidine, the sulphamoyl chloride is added
and heating under reflux continued. The re-
action mixture is then extracted with caustic,
for example with 109, NaOH, to remove un-
changed 6 - hydroxypyrimidine and then
washed with water until neutral washings (to
litmus) are obtained. A recrystallisation, or
other purification procedure, may then be
carried out if necessary, or if desired.

As an alternative to the above procedure,
the 6 - hydroxypyrimidine may be reacted
with alkali metal or sodium methoxide or
ethoxide in methanol or ethanol, thereafter re-
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7 the plant, bush orgtree for exanple vatiyv The
fertilizer materi& VPl i age, st erfédanﬁfgﬁdﬁ s « Em"t whe Eﬁtt hese for
exanpl e, conprise nmidkogen or phosphatag nd’i'ﬂﬂﬁShyGfoge'ﬁpﬁhd (Ratahd)lk‘ afee ggenmed to
fall with containingisubstances. the methyhethps Ptomé Otélatmll, hmfemwg" used in
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this In yel, athfugthher a Qecj 1gfath ﬂ'&mvemonc spegifigation and
cl ai m5)° il B s ik ai &F O Snaiiihy e i S el bl et
COMPOSi t i Diver alielylithr k@ ebﬁtmlhgadiog*em drndbmdmbamg disealztishes and 85
conpr i si ntpgethepywrithnthelj adiacedie N-aom |fve1 As hby gjfyther aspect, therefore, the inven-
eterocyClic group; R*® and R* are lower ton includes a method for combating fungi
alkyl, lower alkynyl or lower alkenyl and R* which comprises treating plants, seeds or trees
and R* are lower alkyl, lower alkynyl or lower with a pyrimidine sulphamate derivative as
alkenyl! or together with the adjacent N - atom  hereinbefore defined in any of the preceding 90
form a heterocyclic group; and a carrier paragraphs, or a composition oontain-in-g said
for the active ingredient. pyrimidine derivatives as defined in any of
the preceding paragraphs or hereinafter.
45 In a preferred aspect the invention pro- The active pyrimidine sulphamate deri-
vides a funglqdal composition comprising, vatives of this invention, and compositions 95
as an active ingredient, a pyrimidine sulpha- containing them, can be used to combat plant
mate derivative having the formula:— fungi and treat plants or seeds in a number
ot of ways. Thus they can be applied, formulated
] 050,HR%RS or unformulated, directly to the foliage of
\(’Y a plant which is infected or likely to become 100
Ny N infected. They can be applied also to bushes
‘Nalg2 and trees, to seeds or to other propagative
parts of plants, or to soil or other medium
50 or a salt thereof, wherein R! and R? are hydro- in which plants, bushes or trees are growing
gen or lower alkyl, but are not both hydro- or to be planted. They can be sprayed on, 105

gen, or together with the adjacent N-atom
form a heterocyclic group; R® and R¢ are

dusted on or applied as a cream or paste for-
mulation. Application can be to any part of
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be used. ‘gi%%%}%ﬁéﬁﬁ;ﬁ é%g; EXP ﬁm the blcmmgl cally active conpositions
of this i rnvainéiaeactivaipgredien. pr| se, in ad ‘Lop@ pyrim di ne derivative,
EXAMPLE 3. one or r r compounds ha | bi (CW il ar
experifrent 40 EQ@% Vl%& 10 Io h L activit %/ may al so

i ncor por ages -id Ln;g t he appf pr| ate reac- one or nore -

and al so usi in

stabilizi mgmﬂgentpynmfdmyl -ekamndomdmetsalnt S,
. the {e%z’

epoxi des, Phogrte: dgdngpihe faspist or hydr i n.
traces before cTH;ms
et hyl acet at

exanpl3sf yi ng NY -
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“4ddi ng the

iavention is illust i Is
'éj/wzé Al ReG fxanpl es, those hunber ed- 1 to 5
le}) 2 - N - progwam no - 6- 65 15 nethods of

preparing the j |md|ne com nethyl - 9sn,+umd|n | - 1 - yrrolldlne
pounds |isted |r? Tabl e | above, while thosg sul P:P’q% g4the

fornul a: - Tmapds F‘@dOf sodipm 1ePhogide nﬁphmét rati VK of corrp05| cont ai ni ng
vari ous o ? 5?1‘}33_ ty‘l‘h ?ix ves af active ingredient.
(Oorrpoundmgﬂllan;iﬂo h droxy 6 - methylpynmlEXANPLE I

of Talgge diye (Bbd. lsg)emmbaeouwbs tieikmived tSodiupir @pargt wandibivdd m &hmobutyl - 2 -
di net hyl a‘?ﬁ distillatigy apdoireplaced. by dry raphy] i (#90ngeh) and] the m;mndmh,l Zjl nvrrglul phonat e,

f whxch was distilled off to dine -4 - methy]
havi ng t h ﬂﬁﬁ’r Lﬂiﬂa ‘traces of ethanol. To rimidine (11 lﬁ% ﬁxaﬁﬁ! €
i | | ustr at &fark hixRFeeNAL Ayl s },‘%fg,, heiiiow Lﬁik@lmh %DQN‘*;J&G v?gﬁl ture:
( ConpayndchNade @00fg) 2das added and the mixture evaporated Téildrgneds) Thelréshiting solid
refluxed for several hours. After cooling and was suspended in benzene and 1 - pyrrolli-

filtering off the insoluble portion, the filtrate  dine sulphonyl chloride (8.48 g., 0.5M) added. 80
was washed with 5%, sodium hydroxide solu- The mixture was then heated under reflux
tion and then with water until neutral wash- for 2} hours, allowed to cool and filtered.
40 ings were obtained. The filtrate was then washed with water, 10%/
After drying over anhydrous sodium sul- sodium hydroxide solution and then with por-
phate the volatile fraction was removed by tions of water, until the washings gave a neu- 85
evaporation under reduced pressure, last traces  tral reaction. The product was then dried over
of solvent being removed by heating to 80° C  magnesium sulphate, the magnesium sulphate
45 under high vacuum. The residual undistillable filtered off and the solution stripped to dry-
oil is 5 - n - butyl - 2 - dimethylamino - 6 - ness. Yield of product 10.79 g. (58. 6% )
methyl - 4 - pyrimidinyl - 1 - pyrrolidine sul- melting point 88° C. 90
phonate,
Compounds Nos. 2, 4, 9, 10, 11, 12, 17, 19, EXAMPLE 5.
50 20, 21 and 23 were prepared in an analogous This example illustrates the preparation of
manner using the appropriate reactants, the compound having the formula:—
EXAMPLE 2.
By a similar procedure to that illustrated Chy 24 90-502N(CH3)2
in Example 1 above but using the appropriate (Compound No. 15
55 reactants there was also obtained § - n - butyl- Ne N of Table I)
2 - ethylamino - 6 - methyl - 4 - pyrimidinyl-
1 - pyrrolidine sulphonate having the formula: NHCoHg
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appropriate r%%tctmaﬁ S‘f‘abt'gﬁ’“ lngsﬁsfgt m%g hg th forgﬁ%\}@ EXAMPLE 2, By a
simlar procedurgld EX( anpl but usi ng
appropri ate hﬁrﬁé’m all the consutuents we Giamvmmd No. 15 55 reactants t ere
was al so obt a| ned 5 - N BXANIBDEd2] ) 2 -
ethylanino - 4 - W °md ﬁaP‘ﬁildi % 1 gt fonsion i y dall-

e constituents “set 85
havi ng t he for mul a: calg dodecylbenzene— then forming an aqueous s ; ‘éio
9 2 - ethylanmino - 4su1phr’tntch - 5 - n - Ut ylground mixture with wabAVPLE 9. 6 -
hydr oxypyri m di ne (([3zbel°gk 0 11\ and 10/ﬁl'he actjve ingredient (Conpound
No. of 60 sodi um hydt®T a8 (4.0 g; 0. 13° were grd.Xabe 1) was 407

di ssol ved in 3 sol vent angxAMeLgr.tol uene (300 ropNd the m xture Ptp/t edgg
resultant |iquid ieemp@itiay dthofern of griiss reaiyiul esWater under refI ux to rem)ve
the water for mad%}gﬂbkuplaekq“&: Sdr t"ﬁef,mpgol vent was ﬁe ovved duri ng

1 €

the preparation S5 HeE LA R S i}}m porﬁ Rkl idh $AE
€ sod

conmposi - of tdge ddded wu I’aﬁa(heﬂyxhhﬁg the mgredxems set out

mng

65 sul phanoyl chdcosae. déhe (résdlradt pud)wablwued and bﬁbﬂv‘v andCgiep ng\ahe ﬂxiimreedunul 95
0 se , all the ¢ re ix
5% tol uene (40 BT m%'g;m Hndarometh sire; vnatrweets“e ¢barqughly mi
grains. Compound No. 3 of Table I 259,
“AEROSOL” OT/B 29%
45 Compound No. 15 50%, “Dispersol” A.c. 5%
“Dispersol” T 252/, China Clay 28%, 100
N “Lubrol” APN § 1.5% Silica 40%,
Sodium Acetate 23.5%,
EXAMPLE 14,
. This example illustrates the preparation of
EXAMPLE 8. two dispersible powder formulations. In each

50 The ingredients listed below were all ground  instance all the ingredients are mixed in the 105
together in the proportions stated to pro- proportions stated and the mixture then ground
duce a powder formulation readily dispersible in a comminution mill.

in liquids.
Compound No. 8 of Table 1 25%,
Compound No. 1 45%, “PERMINAL” BX 19,
55 “Dispersol” T 5%, “Dispersol” T 5%, 110
“Lissapol” NX 0.5% Polyvinylpyrrolidone 109,
“Cellofas” B600 2%, Silica 25%,

Sodium acetate 47.5%, China Clay 34%,



10 mxture was heated under reflux for [err] Chi na clay granul es
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ture until Qi"t Qe constituent ? agg mpf_ ound No. 1
of Tabl e fixactly O e formulatioh »@b&gﬁw atﬁses ym @-ruﬁrﬂ

Et hyl ena;stg Chnpduhd] ®o. 11 of Table I with la somgont thEOﬁﬁtdoinptfmj SAlsetsoout bel ow
and Nodédecyl ben ene- solutions for sprayi i« hrenthing oon- aqueous

Susp%s'ﬁﬁh&f""?ﬁ?ﬁ@?‘? et of e i%? 305 o ““’ ‘Hm:@am ture with

wat er ous Frade Marks and Trade Names  infle Q:lases was desired to 35%
Conpoundefbdoed td5n the foregoing Examples.40% " Droggpe raﬁcbhf'ier a period of days, depending 1896 35
EXAMPLE 7 §R"® [the pamcular disease, the extent of the 104 - 90

A TUBBOLY I 51facopdepit : Par? i qui d,
CO%)OS Qgﬁ; n@'bﬂde ?agr e r%ré? Et%' iﬁlgﬂlgggggﬁ‘é%%het »%5 &Wmtﬁr-‘g;l gf s

EXANPLE ‘BROan”ngrzedu hves mnxgltaeef bimoef 1 pradibgasgrlbwerce of A 60
di sperS| &%{EP fo atlon was, made 40 added water D";md then mxing in

the @sodl 99 Kﬁ;m bee GRRET] enbSachifle Ak Hiake. The

resul tant Hﬂdﬁilﬂﬂh@de\l\ﬁﬁh dma ghlt ofoel ow and then grinding the mxture until
95 passe&y salpBMCtamQh St and?egd fesh si evéé t§$ the constituents were
t hor ough C%‘?”‘f@" E?toél n the dé si ze of grains.
Conpgund N@meﬁy L“Pat‘%’fé‘h o Ww o orp Su2 2909
Conmpound:CERLOERS” B 600 is a sodium cﬁ&ﬁdy " Di sper soI " A c. 5%
" Di sper sol_'meffiyl cellulose thickener. In Tablgigd is given in the 280
100 " Lu B‘II%?SAPM N 1sa: condensatecf) thrrllole 1 rvgio olumn, arlx1 11' beond col:fmn is

40% Bodi um nonk'l(ﬁnenlwmh 8 moles of e yexée g e time w] mggg}ga&?&e |’*d ustr at es

t he prepar atlon of EXAMPLE 8. tvvo di spersi bl e powder
formul ations. In each

TABLE 2
T ime Interval Disease Code Letter
Disease and Plant (days) (Table 2A)
Uncinula necator 10 A
(Vine) .
Erysiphe graminis B
(Wheat) s
Podosphaera
leucotricha 10 C
(Apple)
Sphaerotheca
fuliginea D
(Cucumber)




50
i ngredients are m xed
pr o-
formul ation readily di
Compound No. 8 of Tab
"PERM NAL" BX

in the

spersi bl e
el

1% 55

The ingredients |isted bel ow were all
105 toget her
proportions stated and the mxture t
ina commnution mill.
" 25% Conpound No. 1

gr ound

"Di spers

i nstance al |
in the proportions stated to

ol" T

45

t he

in |iquids.

%

OO0

5% "Dispersol” T 5% 110 "Lissapol™ NX

0. 5% Poltdvi nyl pyrrolidone L4970 ol | of as” B6QO 11

2% Silica 2596 Sodium acet at e

47.5% Chi na d ay 34%BLE 240100 ppm) .
1, 400, 710 - _ 10 Exactly the dane Z
fornul ation was made | "AEROSQ® OT/H is di oX§fPssOUF &ifi'Sui - usirjg Conpa

No. 15 of Table 1. P "phoduccinatfe. ~PERM NAL™ BX 75 gn al kyl

napht hal.ene EXAVPLE 1%. (Table D) ul o salt) s
The ingredients set o it BRO-H—AHOMASEEY H, "Dl S-

40 5 lated into a dilspersihle powdgr by g 3 PHRSOL" T and AC,
"LUBROL" APN grindinglthe ingredientd in thd proporfions 5 "QFILOFAS" B
600, "LISSAPOL" stated. and

"PERM NAL" BX are regils- ter@d Trade |MarRs. |Compounid N3. 5 of 3Tal e

25% " AEROSOL" OT/ B 75 HXAVPLCE ]16.

45 10 "Di spersoll" A 3 ir 3 5%3 3Thel conpoynds of

this invention were —Ra—Cl-ay £8% tested agai nst

J

a variety of foliar fyngal digseases gf plantls. Fhe ftechni que enpljoyed
Exactly the sane formglati on was ' ray foly age off the
undi seased pl ants usi able | finsteadl with ja solution
of the test conpound. . 53 -3 3
sol utions for spraying TorToW ng cgnstitutes
an expl anation of taijned 10@, 25, 1 1 part| pes mj}lian tlhe
conposi ti ons or subst 3 Hhe—t-est . pl ants
were then by the varigus Trade Marks jand,Trade Namgs i;nfected wijth the
di seases it was desirgd to referred tljo in_t f oredoi ng Ex | es.
control and after a pgriod of days, pendi 55 upon the partijcul ar
di sease, the extent off the "BUBROL" U is3a condensake df 1} nolde di sease
was visually assessed, enol— Wt 13 ol ar
proportions are given in Tables 2A and 3B bgl 0w, erg- of etshyllene oxide.
in the extent of the ¢-sease—is—given—ih—t-hel—ARON - --s—a—sjol vent
m xture of formof ajgrading as folljows:,- 3 3 460
al kyl benzenes "DI SPERpOL" T and AC il a i xthur e of
D sease 25 SOd%Fn] sul phate and a condensate] of G Rding
Percent age Anount of [Di seasellf or mal dghydé wilt h Bhe jsodidum pal 8 of
napht hal ene sul phoni c facTd- ) o1 to1T0q " LUBROL"
APN 5 is a condensatelof 1 mule 1 3 3 P6 30 6D 3

13 3 3 3 3

14 3 0 3 3

15 2 - 3 3

- 16 1 - 3 3

17 0 - 2 3

18 3 - 3 3

19 0 - 3 3




of nonyl
65 30

- -*-CEHEEOFAS*—B—600 i s—a—sodi um car boxy- net hyl
In Table 2 the disease is given in the "Ll SSAPOL"
first colum, and in the second colum is of nonyl

nol e

nol es of ethyl ene

oxi de.

. % . I 1§031 e ~ode 1 [i
of 1 _ 0,710 2
Pl a

phenol

t hal ene oxi de.

with [err] noles of naph-

the plants and assessing

2

6 to 25

3

phenol

cel | ul ose t hictkener.
NX i s a condensate of 1

0to 5

with 8
given the tinme which el apsed between infecting 35
he anount

(days) (Tabl'e 2ZA) Unci nul' a hecat or
10 | A (Vind) Erysi BNeLEZAMLW rpm) p
B (Wheat) Podg¢sphaera | eucotr| cha : 10 -~
C (Appl &) Sphqxer @Bﬂ%ﬁ;@d il i gilea Disease Code Letter
D (Cucunber) 1, 400, 710 TAHLE 2A ({100 ppn) Di sea?e Code
No. (Table I) (Table 1) AA B BC D C
3 3 3P
1 3 20 3B 2 - 3 33 3
3 4 3- 0 3
35 3 3 3 3
3 2 A 3] ° 37 ! 3 0
- 8 3 3
3 3 22 3 2 -3 1p 3 3
3 ] 3t 3-
3 3 12 23 3 -3 3 3
3 13 3 2 2
3 3 3 |15
- T 3 3 18 - 3 39
3 3 17 0 -
3 18 ““~’" means not t@sted. - 3

The above results clearly show that the
invention compounds are active against a
range of powdery mildews.
In Table 2B below even lower rates of

application (ppm—parts per million) are used
and a comparison is made with earlier pyri-

midine fungicides which themselves are firmly

established commercial products (fungicides).

TABLE 2B (25, 10, 5and 1 ppm)
Disease
Rate of
Compound Application Apple Vine Cucumber

No. (ppm) Powdery Mildew | Powdery Mildew |} Powdery Mildew
9 25 3 3 3

10 3 0 3

5 1 0 3
11 25 3 3 3

10 3 3 3

5 3 1 3
10 25 3 3 3

10 3 3 3

5 1 1 3

Letter Conpound

3

ase and

D1



19 0 - 3 12

1, 400, 710 12 TABLE 2A (100 ppm
D sease—GCede—tetter—Conpound-No—(Tabte |) - A B
C D 20 2 - 3 3 21
0 - 1 ' 3 22 2 -
3 3 23 3 - 3 3 2495
3 - 3 3 neans not tested. The above results
clearly show- Bhat the application (ppmg®7i& per mllion) are used 13
I nventi on conpou | L th
earlier pyri- raphge of powdery m| . . , m di ne
fungi ci des which|thensel vek are fif’ﬁ%ﬂ 2B (Contippedi- 3, 10, 3804, 4| B8 oven | ojwer
rates of establ]shed commrci al prod#cts (fungicides). TABLE 2B (25, 1p, 5
and | ppm D seape Rate of} Conpound Appl i cat i Bipease Appl e
Vi ne . icunber Noj ate of PP Powderyivttdew
Powdery M| dew | Powdsnyd M | gl‘f\éa(éon Apple 25 Vine Cucumbes3
3 3 Ne. {ppm) P@vdery Mildew | Powdery Mildew | Powdery Mildew
35 —+ 33—
25 3 3 1d
25
3 5 3 35 '3 ’ 1
3 10 25 10 3 3 - 3 - 3
10 3 5 3 3 35 5
1 1 3 13 :
1, 400, 710 T3 TABLCE ZB (Cont | niJed)
(25, 10, 5 and 1|ppms D sepse Rgg e of | Conposind Applicqgtion 3 '
Appl e Vi ne Cucunber No. (ppm _
Powdery M | dew |Powdery M | dew!® Powfery M| dew 3 - 25
3 1 5 3 10 5 3 3 3
-5 3 2 5 25
3 : 3 1 3 2 2
6 25 3 0 3
10 2 0 3
5 2 0 2
-1 - - -
8 25 3 3 3
10 3 0 3
5 3 - 3
1 - - -
Dimethirimol* 25 2 0 3
10 - - - 3
5 1 0 3
1 0 - 1
Ethirimol* 25 ’ 3 0 3
10 - - 2
5 0 0 2
1 ' 0 - 1

* Dimethirimol and Ethirimo! are compounds Nos. 4 and 30 respectively of Table I
of UK Patent 1182584.



10 -5 3 3
32 3 2 2 6 25
3 0~ - " 3 10 : 2
0 at 35 2 0
2. g W 25 3 3
3 10 3 0 35
3 - - Dinethirinol* 25 2
0 14 2 10 1,400,710 - 14.
35 1 TABLE 2B (Contifthed) 31
- Ethirinml* 25 2 _Q R
8 . 0 ) 2 1 Disease 02 D\/
- *Dimetthirinol gnd Ethirinolfare conpoynds Nos. 4 Jand 30 respgctively of
Tabl e | |ofColbdéndPdt entRatelB2584.  Appled Vine Cucumber
1, 400, 710 No. Application Powdery Mildew | Powdery Mildew lj_omderyﬂ@r_lev DB
(Conti nﬁed) Drsegse corpound Rgre of Appre
Vi ne 2 Cucunber No, 3 Agpl i cati on Pandery{ M | dew
Powdery {M | dew Povvdera/ M| dew 2 25 3
3 10 3! 3 - 3 35
3 5 3 114 _ 25
3 3110 . 5
112 25 3
3 10 4 2%% 3 115 13
3 3 10 - 3|10 - -
1 15 3 1
1 18 25 3 3 - 19
3 10 : - - 5
1 12 0 25 3 020 - 325
2 2 10 5 3110 B
5 i - -
15 25 3 3 3
10 - 1 1
5 3 1 1
18 25 3 0 3
10 - - _
5 1 0 0
20 25 2 2 3
10 - - -
5 1 1 2
22 25 3 1 3
10 - - - s
5 1 0 -1




5 1 1 2 22
25 3 1 3 10
- - 5 1 1 1E
1, 400, 710 TABLE 2B (Continued) D sease
Conmpound Rate of Appl e Vi ne 29
Cucunber No. Appl i cation Powdery M | dew Powdery M dew !
Powdery M| dew 23 25 3
3 10 . . q 1,400,710 0 151
24 25 TABLE 2B (Continued) 2 3 10
-5 Cw 2 2 O-The.above results
clearly show thqd i nven- EXAMPLE 17. tbon corrpounds to befnore
wi dely active, il e. The i nmproveneldt which the fungl ¢ dal  cor n- 10
active agai nst i vrgtder (;gnge ofvgfomdery m Il- pdqunds of th present
I nventi on repredertomprpat |5 at \A?\FP S 1 he
other well-estalish&d codmé Arpl%#é 2H°%r ¢d gt 'Q‘?ree"c OWde'g lFew % %
commerci al ly wel{l - known are dermnst rated in alseries of ¢ rrpar at Ive
pyrim di ne fungilci dé&s of |Briti8gh Patgnt Nuh tlests descrijped bel ow. ber
1182584. 10 In thgse tests t foll ow ng
commer ci al pro- 15 ductfs are referrjed to: Conm
Nane For 0 e
192 of the "Pest} HANE—————— per t
Martin (1971) an itish;Crop |Protection uncifl. NOWIYL
" BENLATE" he "Pesticilde Manual " Jsecond editgjon
by Hubert Martin (1971) by the Brijti sh € op Hrotecti on
Counci |l . "CELA" {524 W [err]sl Cerp] " CFROTOTH%NE“, " KARATHANE"
"BENLATE", and "|CELA" 524 W are Reqgi 4tered Tr adg Mar ks.
The above results clearly show the inven- .EXAMPLE 17.
tion compounds to be more widely active, i.e. The improvement which the fungicidal com- 10
active against a wider range of powdery mil- pounds of the present invention represent over
5 dews at lower rates of application, than the other well-established commercial products

already excellent and commercially well-known
pyrimidine fungicides of British Patent Num-
ber 1182584.

ducts

are referred to:

Common Name Trade Name

Formula

DINOCAP ““CROTOTHANE”

“KARATHANE”’

See Page 192 of the
‘‘Pesticide Manual®’
second edition by

Hubert Martin (1971)

and published by the
BrltlS]’l Crop Protection
Council.

BENOMYL ““BENLATE”

See Page 34 of the
‘“Pestitide Manual™’
second edition by
Hubert Martin (1971)
and published by the
British Crop Protection
Council.

“CELA™ 524 W

ROCHNHCN NCHNHCON
\/
CCl; CCly

*“CROTOTHANE”’, ““KARATHANE*,
are Registered Trade Marks.

“BENLATE"’,

and “‘CELA” 524 W

are demonstrated in a series of comparative
tests described below.
In these tests the following commercial pro-

15



16

16 A series of field trials were carried out

-approxi-mately fortnightly-
intervals frombud burst until

1, 400, 710

off the | eaves).
10 conparing the invention conpounds with well -
ext ensi on known conmerci al

At

products used

for conbating growh ceased in the Autum (normally 9- apple powdery

m | dew.

In each instance young fruikfng apple trees

10 sprays per season) with a fornul ati on con-
tai ning an invention compound.

5

The tr¥es _were high volume sprayeb4q0i7l®. above the were periodiéally

assessed fDlerl lofl GWaCRR 'te carddd SRt €fOfhe 1QRs). iak ra%

ofiBfiely Rrthighy) L9 the

poi Nt byompasrgahe investfd Cénipomdofith well- | cianeds afrdnbud Nigrsof umtlin ion(,t hat S
unti | th@%m&f%@fr uge psed fof gopnbyting ﬁ@@dolf t (nttaHY iLgary and
vet 15 M I Bl o Sear ) LT T A ol ver e

obse Vedwe Lv v, (i bbleKthd O Hw. lbcﬁaﬂﬁ’a sJé&jé'cW A6 Wbl ony5( %

di sease mmbfr 10) litfép pokrare) to the poinRatty GfualApgpedtiomiof dr leqypnifter the Mean of 6
Assess e pft sin-pff i> until the leaves were well  first appege%ye of mildew. Both primary and 23 5

(Kar at haﬁgmfila& )spr%ﬁm%;cust started to run  secondary mildew w%ﬁ)served 34 6
(2'5I'8b| e 1) %?‘gj EER% (jt (U K 1972) 44. 8 ggo 11*

51 6 No. G** Prithary Sl %o&é% disease control) 20 0 Two
Assessnent s Contlahde 1)  Rate of Application (ppm) 500Mean of 6 Assessments 55.4 only
BENOWYL 250 802C 24 W

250 ?é‘:?c‘:lfe 13.1 *Di $Mfersi bl e Pdwder3-For nul ations. **Enul sifiabl e
Concentr ,cau,"ﬁfpr mul atijons. Secondary M | dew (Percentage M| dew Control)
ASSESS -DAFHE—Rat-e-tof +5t 2 3rd
Conpound "No. 5+ Appl ifcati on 250 (15.6.72) 346 (4.7.72) (27.7.72)

DI NOCAP | (Table D 300 46. 4 448 18. 4 11. 6 5*
(Tabl e 1) No. 11* 25( 250 65. 1 418 29.4 21.0 500
54.0 (Table D 45. 0 seM. 6 11* ., 5.6 250

52.7 45. 4 a0. 0o 200 49. 06

50.2 5**| trabie D 250 23% 61.0 334} E,Zm Assgspmgnts 49.0
500 836 759 7NN

250 BENOMYEQ 5 2307. 3 6048. 0 CELA-524W

250 CELA 5248. 0 2501. 3 1348. 4 *Di sper si bI Powder

For mul at TOIR; pers il Bbwdel FolMbRtoAICENT T at e For it att ons.

**Emulsifiable Concentrate Formulations.

Secondary Mildew (Percentage Mildew Control)

ASSESSMENT DATE
Rate of 1st 2nd 3rd
Compound Application (15.6.72) £4.7.72) 27.7.72)
DINOCAP 300 46.4 18.4 11.6
5% (Table I) 250 65.1 29.4 21.0
500 54.0 45.0 44.6
11%* . 250 52.7 45.4 36.8
500 59.4 49.0 50.2 .
5¥x 250 61.0 57.8 49.0
500 83.6 75.9 72.0
BENOMYL 250 59.5 47.3 48.0
CELA 524W 250 78.0 71.3 43.4

*Dispersible Powder Formulations.
**Emulsifiable Concentrate Formulations.



17

17 The above results clearly show the superi o-

conpared w th the very-Tity of

1, 400, 710

the—nventt

better, performnce

known commercially available apple m |- well-known products for conbating

Podos-
powdery m | dew)

instances TRIAL NO. 2 (a) Variety: Golden Delicious.
of | eaves withlConpound

Séd¥kidary M

| east equal , or

dew fungicides (for exanple Benonyl or phaera Igu;potri cha (apple
"BENLATE") 5 and their at

in sone
(U K 1972)
| dew

% Nunber
Rat e a7

Appl i cation DI NOCAfPhe above results clearly show the superio-

300 ppm No. 5*
ppm No. 8*

No. 15%* 5
Secondary M | dew
13.2

250 ppm No. 8*
ppm No. 15*

*Di spersi bl e Powder

1, 400, 710 18 TRIAI SERIES NO 3
(U K 1971) Intensity of Sporul afi on Nofbdvlot kewsamnPrli mary M | dew Rosett ds
Rate of Applicatilon Clepenind Secondary Mildew pprh Rate of Application
M | dew Control DIiNgt&eaP 3340
29 BENOWL 2509 300pem 36 No.
3* of Table | No. 5* 25D 16.4 250lppmNO.  11* Jof
Tabl e | 256 20—No—b5:—of—Tabl-q |
250 No. 8* . 3P No. 5* 16f0 Tabl e | 250 ppm 250
30 Control 15% v
Secondary M | dew R oht Application Conpéind 250pPm  pom
% M | dew: Cont r ol DI NOCAP 300
38 BENOMYL 250 59 No.
3* (Table I) : 250 46 No. 11*
(Table 1) 250 59 No. 5*
250 D Variety : Cox’s orange Pippin (U.K. 1972)
% Number of leaves with
Compound - Secondary Mildew Rate of Application

DINOCAP 13.2 300 ppm

No. 5% 7.4 250 ppm

No. 8% s 11.5 _ 250 ppm

‘No. 15% . 4.0 250 ppm

. well-known products for combatinglngo@s-
phaera leucotricha (apple pow&:y
and their at least equa i g

Variety Cox's orange Pippin (

1, or in

U K. 1972)

dew)
g instanci

CS
% Nunmber of

/ ¢ L bétgr, eperfonnance compared with the v

.. Tity of the invention compounds over certalpf. Best known commercially available apple miR50
dew fungicides (for example Benaafy) m
“BENLATE”) P

250 ppm (b)

| eaves wi th Conpound

Rat e of Application DI NOCAP

300

ppm No. 5*
TREALONO. 2
4.0

For mul at i on@ Variey8: Golden Delicious. (U.K. 1972)

7.
250
250 ppm

%

*Dispersible Powder Formulations



NO 5*

*

0 *Di spersi ble powder formulations.

TRIALNO 4 (Spain—1972)Percentage Nunmber -of-teaves- with-Secendary—Mldew

250

**Cont ai ned addi ti onal

66 Contr ol

AGRAL wetter.

Compound 1st 2nd 3rd DI NOCAP
9.1 _ 21.3 13.3 No. 5* (Table I) 13. 4
27. 13V 19.5 No. 8* - 6.5 16. 1
14.0 No. 15* 3.4 8.1 5.7
*Di spddsihle Powder Eor mul at i ans 14007149 18. .
1, 400, 710 TRIAL SERIES NO. 3 UK. 197119 WHAT VE CLAIM | S: -
not bot h hydrogen; and [err and err] are nethyl, 1. A pyrimdine
sul phamat e deri vat i veéntpity ° \g?‘imngfr I Oerpﬂbla'b'yl ing the forpula:- |
5. Each and every conpound spet ER1TY* 45 4 " as
her ei nbgfore—set~—forthypm—Tabte+—terri 6—A—Furgtetr dal
conposi tion conpri sing,] as RatrqfjAvplication act ifve i n%r ed| ent, a pyfimdine
sul phanpt-e—e¥Ps und ppm. deriat i viMidgy ﬁ‘ﬁlt he fofnula: [err]
5 and mh@c;A[i her eof , wherein [ggr] and [grr] are 54 [err]
hydr ogeh -Of——-ower——ataoH——t-ower Ferrd
50 al kyhyENOMKL | ower lal kenyl 2Bmt are 36 err] not
bot h hygro UEIT; togetfher—wit LITTITEF au] a—eent—Natomfornra—+Het erocyclic
gr oup; Ner 1 ‘f#a‘ﬂe Laitl thereof 2Wherein [¢rr] and B are 10 Jand R4 are
| oner a INysl 11*Ioowane al ky nyl or | oyer hydrogen or |ower al kyl, }|ower alkynyl
or | ower—atkemnyt frerri—and—terri—are—i n efyt, but are
not bot hNHy(fr*G&EPPle br tlo- | ower 2l kynyl orjl ower al Renyl or topether with
get her wrNgh SW,ET?DCH acent N-at om,gf or m a the adjacepf N-atom form a
het er oclyeH e+-eF-06y--i-—gHotH; Kyl, 55
group; tﬁenttoerm; Iovver aI kyl , Iower al kyny | ower a® kynyl or | ower .
al kenyl; and [err| and 15 and T ower al kenyl "bei'ng as herel nbef ore de-
[err] are lower alkyl, |ower sadokanwliifs | ower fined.
al kenyl, i ?m—z.—-A—p-w-i-m'-di-ne—SJI phanat,e
derivat{ive hav- form g hetetecf peblicatigr oup| and carrier for {ng the
f or nul Compound PPt he acti Ve i rVﬂMéQﬁWeEﬁ““"'t he tbrms | ower
al kyl gINbeAp 3od.ower al kynyl and [;,,pwer al kenyl being as
her ei njefore—defimetd: CFI"._[L T—TA lTJrlgl ctdat CTOoONPOoS tion
conpr i jﬁ?&lﬂom’;L[ err] - 250 hn active3¥ngredient{ a
pyri m di lert] : mat e derivagd ve havi ngjt he
pyri 9 Re. strhdiap e 250 rivagg Lhe
[err] hyssogenTsre h owef al kyl, bst are notboth 59

No. 5* 250 51

NO. 5%+ 250 66

Control - 0

*Dispersible powder formulations.

**Contained additional

AGRAL wetter.”

TRIAL NO. 4 (Spain 1972)

Percentage Nomber of Leaves with
Secondary Mildew
Compound . Ist 2nd 3rd
DINOCAP 9.1 21.3 13.3
No. 5% (Table D 13.4 27.i 19.5
No. 8* » 6.5 16.1 14.0
No. 15* . 3.4 8.1 5.7

*Dispersible Powder Formulations.



or together with the adjacent NN atom form a heterocyclic group;
[err] and [err] [err] are lower alkyl; and [err] and
[err] are | ower alkyt— h t om-form  or a

hydr ogen,

salt thereof, wherein [err] and [err] are a nonocyclic 5-, 6- or 7-
member ed het er o- al kyl, but are not both cyclic ring,
optionally substlt I/m rlm Imﬁm or together with the adjacent N 3.
A pyrimdine s phama r|Mva15| ve hav- atom form a het erocycl3;; group;
[err] and R4 n rng-the formula:- »400,710 are | ower al Byl

(as her ei nbef ore (ﬁHA'lﬁeWﬁ CBAIM I87+] and [ er mpt tathehylirogery and RK ¥id K*ase Hakygi n-

[err] befloklf‘epyﬂ'é inp, giphapte ﬂﬁ'gﬁt"ﬁé#"'vmeﬂlw, [ptozyl arperlent [err]
N-at om ferm a m)nécy e 5=, 6- or mem  3Q % cach and every compount eppcjfically 45
bered heterocyclic ring, Qpt o 5¥ subst I tut Q%‘ieA fzﬁsm{a position comprising, as

edl ent. NR Bh active ingredient, a pyrimidine sulphathate A
| ng as an act ideévativachawing dhet formmlapyr i i di ne
V\Mézreln [err] and R2 are nmate derivative having
but oMt h hydr ogen;
[err] yl, propyl or 50
NR'RZ 80 35
d|n I pgrazi no

and a carrier for the act|
fungi ci dal conposition co
sul pha- and salts thereof,
the fornul a: 'shygrfdogﬁgl’the%f hMJezemethLd raraal lyl,
and [err] and [ ehydroger e oref higer  alkyl, lower
butyl or toget helﬁlk lth° hdower alkenyl but

adj acent N-atom® % ’é{ eondpilviaiieg Hh“ﬁ'[?fila phol.i nﬁ th
Or azepi o T iyng, e ANBId M H eIh ﬁ .
sul phamat e est er alkrayl} rngd Rir ard xalat-e eiyelblat xerxr

hydro- the for muloger-alkynyl orN lower al];enyl or together thh gether then'gdj
-atom form a h

allyl, but are n ;j:iéﬁnle low r alkIyl 1 ?@E&;ﬁyg y Hiyﬁ;n Eﬁ

alkenﬁrledrl‘t}gethet w1th the adjacent N-at

met hyI , ethyls piaQwer Qlk
4 m&ﬁ%ﬂnﬁ% Qerippgive hﬁ!t i &l l}etemgmq gtoun euld \aj datriervbtr hyI

pyrrolidino, norifgd- 85 40
##iVe ingredient. %ﬂj Sg’% c‘b;'rfﬁé‘ﬁ owemalkyl 60
e F!r

pi peri di no, plper
and a carrier fof® e :

conprising, and acid addit, salts ther eof h r%’e'gﬁt“fve
i ngredi ent, a pyrimdine 90 and [erﬂ} Aau@diuﬁdmadmonmmng%
ethyl but are mate derivat¥y having the f oiniFtEe -ingrediepy a pyrimidine sulpha-
1,400,710 with the adj o N-atom f“&‘r‘ﬂ?’[”é‘rVFj‘“V“‘gmef°m‘ﬂa— 65

a heterocycli r Rt prises
bri ngl ng int C%Erqggxtosggsnom[aﬁégéﬁ% fherr] R 050,NR°R®
substituted 6 - Hyy@FeaxyPiopdher tl‘iﬁthea eN. appropri ate* ubstituted
sul phamoyl chl orat@efom aZEﬁtqrdmchc e;mms R’owérR‘aI kyl, | ower

9 éf}B o, alRynyl and or an .
aci d additi onpssdlit gn 1 ¢ fowsrrafky | ower 2l bei n
her ei nbefore de%’a 3’ ST ’%ﬁenhyd sfnh o(g&‘gil i)u%egf d R? are 15 A

process accor di rngclitmmngJ qinmall ,qus"d’iﬁécEI n are npi bogétried Geih, m@@ﬂ'iacgﬁbofsl] and
err] are the sodi rpr@a ipe yiphanjate lmmav-até femb%htrttrocychc group; R® and R*
[ ] (hp‘p W lower alkyl (as hereinbefore defined);
and R® and R® are lower alkyl (as herein-
before defined) or together with the adjacent
N-atom form a monocyclic 5-, 6- or 7- mem-
bered heterocyclic ring, opuonally substituted; 75
and a carrier for the active _ingredient.
8. A fungxcndal composition comprising,
as an active ingredient, a pyrimidine sulpha-
mate derivative having the formula:—

T

CH Gho 050,NR3RE
3 2
Y

30 Ny N
NR'R2
and salts thereof, wherein R!' and R? are

hydrogen, methyl, ethyl, or allyl, but are no-
both hydrogen; and R® and R® are methyl,

CaHg
cu\;)\(osozmz%z6
|

. ethyl, propyl or butyl or together with the 80
"’ 35 adjacent N-atom form a pyrrolidino, mor- N N
pholino, piperidino, piperazino or azepino MUY
P ring, optionally substituted with methyl.
4. A pyrimidine sulphamate ester having or a salt thereof, wherein R! and R? are hydro-
the formula:— gen, methyl, ethyl or allyl, but are not
Coto both hydrogen; and R® and R*® are methyl,
CH3 050,NR%R® ethyl, propyl or butyl or together with the
\f‘)\l( adjacent N-atom form a pyrrolidino, morpho- 85
40 N N lino, piperidino, piperazino or azepino ring,
NR'R opuonally substituted with methyl; and a
car;:er Aforf the a%t:lre ingredient.
ungici composition comprising,
and acid addition salts thCI'COf wherein R? as an active lqgredlent, ap;s;nmld]ne spilmléhag. 90

and R? are hydrogen, methyl or ethyl but are

mate derivative having the formula:—



5 met hyl , ethyl propyl or butyl; and a carrier tuted hydroxypyrim dine
Is prepared as a first 30 for the active ingredient. step
—and—is—ther eaf ter—brought “into reaction 10. A fungiei dal corpesiti-on
conprising, wth the appropriately substituted sul phanoyl—as an active
I ngredi ent, any. of the com <chloride by heatin ence of an
pounds speci f‘!?,o,al | y hereinbefore set out |n E‘ﬂlﬂ“im as a reaction
medi um 10 Tabl e |I. 13. A process
for ca®bating fungi_which 35 11140A7mrocess f or oreparl ng a pyrdom di ne
conprises treating plcg‘pts or seeds Wy a £OM ,Hiilphanglg, dergiypat i ve having
the formula:- postii osqo?rf)rl sing, as cHatemCiiclivv € gréupr eGihent , Liﬁr,r-]
an effective anount Nof‘ a pyrimdi ne sabefhenging into reamtxehec#eprp»mtelwe as
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ul redigngy ang, of [ &¢ romandhipddeg b hmm fin ahe
| owe ‘k y[ Berpipbetopry s°fe‘1“ Jin ar°ég§“%&%1‘ cg;:":mng ﬁ“‘lggl wiin GasH
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wherein R* and R? are hydrogen or lower

claims 6 to 10.

14. A process for combating the disease
Podosphaera leucotricha which comprises
applying to the foliage of apple trees a com-

15  alkyl, lower alkynyl or lower alyenyl, but arc pound as defined in any of claims 1 to 5 or 45
not both hydrogen; or together with the a composition as defined in any of claims 6 :
adjacent N-atom form a heterocyclic group; to 10.
R® and R* are lower alkyl, lower alkynyl or
lower alkenyl; and R and R® are lower alkyl, H. G. H. ALNER.
20 lower alkynyl or lower alkenyl, or together Agent for the Applicants.
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