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a1 We, IMPERIAL CHEMICAL IN-
DUSTRIES LIMITED, a British Company, of
Impcrial Chemical House, Millbank, London,
S.W.1, do hercby declare the invention, for
which we pray that a patent may be granted
to us, and the method by which it is to be
perforined, to be particularly described in and
by the following statement: —

This invention relates to fungicidal com-
positions coniaining as an active ingredient a
salt of a pyrimidine derivative, to new salts
of pyrimidine derivatives, to processes for
mzking new salts of pyrimidine derivatives
and to methods for combating plant fungal
diseases.

In our co-pending application No. 14271/66
(UX. patent no. 1,182,584) wec have de-
scribed fungicidal compositions comprising,
as an active ingredient, a pyrimidine deriva-
tive. The present invention includes fungicidal
compositions comprising, as an active in-
gredient, a salt of a pyrimidine derivative
thercin set forth.

According to the invention we provide a
fungicidal composition comprising as an active
ingredient an acid addition salt or a metal
salt of a pyrimidine derivative of the for-
mula:—

Ry
R3 . = XK

N

<

1R2
or an acid addition salt of a

[Price 25p]

wherein R, and R, are:
hydrogen,
a substituted or unsubstituted hydrocarbon,
a heterocyclic ring,
a benzylidine-imino group,
an amino or sulphur-free substituted amino
group,
a cyano group,
a substituted or unsubstituted carbamoyl
group,
an R-CO— or R-SO,~— group where R is
a substituted or unsubstituted hydrocarbon
group,

or R; and R,, together with the adjacent N-
atom form a substituted or unsubstituted
heterocyclic ring which may contain one or
more additional heterocyclic atoms;

and wherein R, and R, are:

hydrogen

halogen

a substituted or unsubstituted hydrocarbon

group bonded directly to a carbon atom of

the pyrimidine ring or through an O— or

S— atom thereto, a heterocyclic-substituted

alkyl radical,

a nitro group,

an azophenyl group,

an alkylsulphonyl group,
or R; and R, together form a substituted or
unsubstituted alkylene or alkenylenc bridging
group; and wherein X is an atom of oxygen
or sulphur; and a carrier for the active in-
gredient comprising a solid diluent, or a liquid
diluent containing a surface active agent.

A preferred fungicidal composition accord-
ing to the invention compriscs as an active
ingredient an acid addition salt or metal salt
of a pyrimidine dcrivative of the formula: —
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or an acid addition salt of- an ether thercof,
wherein R, is hydrogen, alkyl, or substituted
or unsubstituted aralkyl; R, is hydrogen, alkyl,
alkenyl, unsubstituted aryl or halo-, alkyl-, or
alkoxycarbonyl-substituted aryl, unsubstituted
or sulphur-frece substituted amino, cyano,
alkylcarbonyl, haloalkylcarbonyl, heterocyclic,
heterocyclic-substituted alkyl, carbamoyl, or
R, and R. together with the adjacent N-atom
form a heterocyclic ring which may contain
one or morc additional heterocyclic atoms;
R; and R, are hydrogen, halogen, alkyl,
alkaryl, alkenyl, alkylthioalkyl, alkoxyalkyl,
hydroxyhaloalkyl, nitro, heterocyclic substi-
tuted alkyl which may contain an N-atom, un-
substituted or substituted aryl or aryloxy, or
arylthio, azophenyl, alkylamino, or alkylsul-
phonyl; and X is an atom of oxygen or sul-
phur; and a carricr for the active ingredient
comprising a solid diluent, or a liquid diluent
containing a surface active agent.

A particularly preferred composition accord-
ing to the invention comprises as an active
ingredient an acid addition salt or a metal
suit of a pyrimidine derivative of the for-
mula: —

R4

Ry~

XH

N

”.\/

NR|Ro

or an acid addition salt of an cther thercof,
wherein R, and R, are hydrogen or lower
alkyl groups, or R, and R, together with the
adjacent nitrogen atom form a heterocyclic
ring; Ry is a lower alkyl group; R, is a
lower alkyl or alkenyl group; and X is an
atom of oxvgen or sulphur: and a carrier
for the active ingredien comprising a solid
diluent, or a liquid diluent containing a sut-
face active agent,

By the terms “lower alkyl” and * lower
alkenyl ” arc intended groups containing from
1 to 8 carbon atoms.

More csnecially the invention provides a
fungicidal composition according to the fore-
going paragraph wherein the active ingredient
is an acid addition salt or a metal salt of a
compound in which R, R. and R; are methyl
or cthyl groups; R, is an alkyl or alkenyl
group containing from one to five carbon
atoms; and X is an atom of oxygen or sul-
phur.

The invention also includes a fungicidal
composition wherein the active ingredient is
a salt of a pyrimidine derivative as defined
atove and in which the group —XH is
etherified having an cther group comprising
an alkyl, hydroxyalkyl, aralkyl, alkenyl,
alkoxycarbenylalkyl, alkylcarbonylalkyl, alkyl-
aminoalkyl or alkylithioalkyl residue.

According to a further feature of the in-
vention we provide acid addition salts and
metal salts of a pyrimidine derivative of the
formula: — '

2Ry

or acid addition salts of an ecther therceof,

wherein R, and R, are:
hydrogen,
alkyl, alkenyl, haloaryl, alkaryl, alkoxy-
carbonylaryl,

a substituted or unsubstituted aralkyl,
unsubstituted aryl,

a heterocyclic ring,

a benzylidine-imino group,

an amino or sulphur-free substituted amino
group,

4 cyano group,

a substituted or unsubstituted carbamoyl
group,

an R-CO— or R-SO.— group where R is
a substituted or unsubstituted hydrocarbon

group,
or R, and R, together with the adjacent N-
atom, form a substituted or unsubstitueed
heterocyclic ring which may contain one or
more additional heterocyclic atoms;
and whereln Ry and R, arc:
hydrogen,
a substituted or unsubstituted hydrocarbon
group Londed directly tw a carbon atom of
the pyrimidine ring or through an O— or
S— atom thercto, .
a heterocyclic-substituted alky! radical,
a ilitro group,
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;a an azophenyl group alkyl groups, or R, and R, together with
re- an alkylsulphony! group; the adjacent nitrogen atom form a  hetero-
ent whercin X is an atom of oxygen or sulphur; cyclic ring; R is a lower alkyl group; R,
fa 45 provided that R, is not hydrogen when R, is a Jower alkyl or alkenyl group; X is an
hyt 5 1s hydrogen, or when R, and R, are alkyl atom of oxygen or sulphur; provided that R,
nyl and R; is hydrogen or alkyl, and that R, and  is not hydrogen when R,, R, and R; are all
0n R, arc not both hydrogen when R; and R, alkyl groups and that R, and R, arc not both
sul- are both alkyl groups. hydrogen when R; and R, are both alkyl
50 Preferred salts according to the invention — groups.
idal 10 are acid addition salts and metal salts of a Especially preferred acid addition and mctal
[ is pyrimidine derivative of the formula: — salts according to the invention are those of a
ned pyrimidine derivative having the formula set
is Ry out in the preceding paragraph and wherein
sing 53 Ry, R; and R; arc methyl or ethyl groups; R,
nyl, R3 / XH is an alkyl or alkenyl group containing from
kyl- l 2 to 5 carbon atoms; and X is an atom of
oxygen or sulphur,
in- N N The invention also includes acid ;}ddition
and 69 ' \ salts of pyrimidine derivatives having the
the \/ above general formula and in which the groups
. NRle R, R;, R; and R, are as defined above and
wherein the group —XII is ctherified having
. . an ether group comprising an alkyl, hydroxy-
and acid addition salts of an cther thercof, alkyl, aralkyl, alkenyl, alkoxvcarbonylalkyl,
wherein R, is hydrogen, alkyl, or substituted alkylcarbonylalkyl, alkylaminoalkyl, or alkyl-
15 or unsubstituted aralkyl; R, is hydrogen alkyl, thioalkyl residuc.
alkenyl, unsubstituted aryl or halo-, alkyl-, or The salts of the pyrimidine derivatives are
alkoxycarbonyl-substituted aryl, unsubstituted metal salts or acid addition salts. Suitable
or sulphur-free substituted amino, cyano, metal salts include alkali metal salts, for
alkylcarbonyl, haloalkylcarbonyl, heterocyclic, example the sodium and potassium salts, or
20 heterocyclic-substituted alkyl, carbamoyl, or  salis of noble metals, for example, silver salts.
R, and R, together with the adjacent N-  Other suitable metal salts include the di-
atom form a heterocyclic ring which may con-  mercury and mercuri-chloride salts. Suitable
reof, tain one or more additional heterocyclic atoms;  acid salts include salts formed from organic
6 R, and R, arc hydrogen, alkyl, aralkyl, alkenyl,  or inorganic acids. Organic acids which may be
25 alkylthioalkyl, alkoxvalkyl, hydroxyhaloalkyl, wused include:—
[0Xy- nitro, heterocyclic substituted alkyl which may :
contain an N-atom, unsubstituted or substi- para-toluenesulphonic acid, -
tuted aryl or aryloxy or arylthio, azophenyl, 2,4,6-trinitrobenzencsulphonic acid,
70 alkylamino or alkylsulphonyl; X is an atom 3,5-dinitrobenzoic acid,
30 of oxygen or sulphur; provided that R, is trichloroacetic acid,
not hydrogen when R is hydrogen, or when R, oxalic acid,
mino and R; are alkyl and R. is hydrogen or alkyl, citric acid,
and that R, and R, arc not both hydrogen picric acid.
75 when R; and R, are both alkyl groups.
moyl 35 Particularly preferred salts according to the Inorganic acids which may bec used in-
invention arc acid addition salts and metal clude:— : .
R is salts of a pyrimidine derivative of the for- hydrochloric acid,
arbon mula:— hydrobromic acid,
80 nitric acid,
it N- Ry sulphuric acid,
ituted phosphoric acid,
ne or Ry / XH fluoroboric acid,
. " thiocyanic acid,
85 l perchloric acid.
arbon N N A preferred salt is an alkali metal salt or
sm of \/ a hydrohalide, especially the latter. A salt
~— Or which is a hydrochloride of a pyrimidine deri-
90 NR( R, vative is particularly preferred.
1, The pyrimidine derivative from which suit-
. able salts may be obtained are, for conveni-
40 and acid addition salts of an ether thereof,

wherein R, and R. arc hydrogen or lower

ence, referred to throughout the prescnt speci-
fication and claims as having the formula:—

45

50

55

60

70

75

80

85

90

95

100



[err] 12 1, 223, 686
12 13 [err] 13
1, 223, 686 13-
4 1,223,686
fied pyrimidine derivatives. The groups

where X is sulphur or oxygen. The com-
pounds, however, also exist with tautomeric
structures of the following form:—

4

Do
o)
N

\2“9'.

Ry

Z

HN\/
/ "
Ry Ro
and the prescnt inveation is to be understood
as including salts of the tautomeric forms of
10 such compounds.
Specific pyrimidine derivatives particularly
useful for forming the salts are listed in
Tables I to III below. In Table I are listed

hydroxypyrimidines and in Tables II and III
15 there are set out various O— and S— etheri-

/

NR,, R., R; and R, in Table I, and addition-
ally the group XR, in Tables II and IIX
correspond to Formulas I and II below. In
all threc of these Tables melting points (m.p.)
and boiling points (b.p.) are expressed in de-
grecs Centigrade,

FormUrA 1

Formura 11
(Table IT)

In this specification the numbering of the
pyrimidine ring is as follows: —
4 6'

N3 AN

Xz~

It may be noted that the 4- and 6- positions
are equivalent.
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We have found that the fungicida
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and Rjerr], of conbating planthﬂgg gens in which a plant 12 13°5
are ; ; such
pat hogens, or seed thereof, containing nore than 7 carbon
at ons. is treated with a fungicidal conposition or a 70 :
A particularty useful pyrimdine derivative salt —as hereinbefore definedf—
for prepaning|a salt is.that in which Rerr] and The conpositions’ or
salts may [begUsed for ' Rlerr] are both nethyl, Rerr] is .
met hyl, [4r E, is agricultural and hortigultural ¢purposes and - g
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ticularly usefu
be used.

salts of pyrimdine derivatives pose for which it is to
are those based on the foll ow ng conpound

In chogsing any particular conposition or nunbers in the
foregoing tables: -2,. 3, 9, 12, salt.for use in treating plants, -either. by

appli- *

15 28, 30, 37, 61, 69, 74, 90, 115, 116 and 125.

cation to the soil or directly onto the plant, Accor di ng
to a preferred enbodi nent of the a factor which should be taken into

account 80
12 s the_rfélative

i nvention, we provide a salt of the fol |l ow ng
phyt ot oxicity of bH&SHarticul ar

—pyrimdine derivatives: - acid fromwhich the salt i's
- derived but this 2 - dimethylamino - 4 - methyl - 5 -

n- problemis mnimzed by the fact that norm 20 butyl - 6
- hydroxypyfi m ¢gine and alTy only very snmall anmounts of the
salts of . 2 - ethylamino - 4 - methyl - 5 - n - butyl-
the pyrimd| ne derivatives need to be used to 85 , 6 -
hydr oxypyri pEdi ne, S athieve & fungici da;i ef fect and
undesired | £% part|¢ularly fihe hydnohalldes ﬂpd espeC|aIIy
phyt ot oxi ¢ pff®¢ts c&h therefore Be, in géneral, Q t he
hydrochlorldeé31hereq£ qy0|ded y reduci ng; t he anmount of
active 25 The salu§ of the pyrenldlne dgrlvatuyes |ngre3§ent used.
possess fungrcittal—actt+vi-tyagarnst—a wde The—conposttrons—may be in
the form of 90 variety of fungal diseases including the fullomf dusti ng
powders or pranyl es wherein the active ing specific

di seases: -
Pucci ni a refpondi
or carriers
for exanpl el ka
dolomte, chlcil
Sphaer at hecp ful
Hewitt's

ingredient is mxed with g d diluent or

ta (brown rust) on wheat carrieg Suit#1 e solfjd diluents
30 Phyt opht hor a |nfestth (late blight) on be,
Dl i n, bentonite, ki esel guhr, t omat oes

im cagbonate, talg, powdergd 95%
iginéh (powdery nfd dew) thnemg2 Ful l er’' sS€¢arth, gypsum
? on Bucunber O

earth, di at pracy

POUS eartn and Chi na cl ay. Erysi phe

granlnlsﬁ(pnmdery m | dew) on Conpositions for dressing seed, for exanple,
35 mhgat and|barl ey may conprise an agent

. assistim t1e adlhesi on Podosphaer a Ieucotrlcha (powdery
m | dew) 5 t hg conp05|tion to the seed, for exanple a 100
on appl e~ il o of¥i ner abs oi | .
Unci nul agzhegat of (poﬁUery m | dew)“on vine® The ébnp05|t|on§nnay al so be in
the forng Pl asi nopara viticola (dowy m | dew) on vine

of dispelrsible |

powder s or grains conpri sing, 40

Piricul ari alory:

rae (blast) on rice in addition to the active

ingredient,{a s
appl e agtiv
ul timum on peas
or Fusari tm c
and suspendi ng

45 using a qumuP tion %ntamnlng 5@ ppm of

be, and prefenrs
many cases |aift

=]

rface Venturiria inaequalis (scab) on
agent to facilitate the disgersion of the 105 Pyt hi umm
_ powder or @aips ™ iquids. Such powders
| nhrum  onn Wheat grainsymay i-nclude fillers
Satlsfacﬁpry"resultSzare gengral |y olgt ai ned agents.

The |lconposi tions nay al so

the fungicitlly aCtive salt, and in
ar ¥n the f liquid prepaiati ons 11f

useful results iy be‘-! obt ai ned s‘_a g even gto be d‘éed as soit drenches,

sprays or djfps | ower concentrati ons. m Swhich are
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t he presencé¢pf
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Compo
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their ability to nove throughout the plant to
di spersi ng agents,
enul sifying agents,

fungal i

n_

exanple, wetting agents,
reach any part thereof bearing a
suspendi ng agents or cor-

fection and to conbat the infection.
i soqui nol i ni um
Water or organic |iquids may- be
can beldsed to conbat pl ant

brom de).

rosion inhibitors (e.g
The fungi ci dal

lIauryl'

conposi tions and salts of
t he i nvention

uselgt28,686pr epar e sol uti ons, disper#tons or 15
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enul - 12

sions of the active ingredient and aqueous
of an infected

pl ant, t

conposi tfi

Vet ting
aspect t
125

ani oni c
gr owi ng
prises &4

0

pat hogens in a nunber of ways. Thus they
can be applied to the- follage
solutions of the salts of the invention are par-

-]

_Gharactcr
S
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Or 1o the sof T Tn which plants trcurarly prererred
60 are growing or to be planted.

di spersing agents and In a further
gon i ncludes emulsifying agents, if used, may be of the
| a nethod for the conbating of undeS|req cationic,
n- IOQIC types Suitable & S f ungal anfectlons i
S mhégh com . agents of tﬁe cationic tgpe i ncl udé, for. ex-
t

t he quys of the plgnt a anpl e,g quat er nar yg anmoni um
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compoun
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is dilut
i ncl ude,
soaps, S
after
capabl e
water in
sodi um
benzenes
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cetyltrlnethylannnnludl broni de. concentrate
bef or g use SuEt abl e agenis of the anionic type

¢ for exanple,
ol onged peri ods and
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qt er
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JW——“—TTHWTTQﬁUSUTDhOHate £fbut yl - naplg hal ene~su=""venti ona

bnt . The concentrates . phgnate .and a m xture of the sodiym
bnveni ently contain from 10- 85@6by 10 of diisopropyl - andg
napht hal ene wei ght of the active ingredient or |ngred|ent§
ni c acids. Suitable agents of the non- and generally fron1o
ght of ionic type inclgte, for exanfl e, the cqfiden- t he
li ent Xor i ngré®i ents. When©  sation préducts of é#hylene dXide
i luted to form aqueous preparations, such al cohol s such as
or cetyl alcohol, preparations nmay contain varying anourts

h al kyl phenols such as octyl phenol, the active ingredient gr

i ngredie
upon the
deri ved

fatty ac
wei ght o
i ngredie

NS |
pur
from
ds i

Nt

NR,R,

ependi ng 80 nonyl phenol and octylcresol. Q her non-ionic
pose for which they are to be agents are the partial esters
| ong used, but an aqueous preparation containiqg chain
hnd hexitol anhydrides, the between 0.001% aps by
condensati on products of the said partial eS tive

i ngredi ents may be used.
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20 wth ethyl ene oxide,
under st ood that the fungicidal

QQﬂpQSLLLQns_QL_Ihls_LnMenLLQn_nay caonpri se,
for exanple pol yyi nyl pyrrol-

hydr o-

deri vati ve,

ot her conpounds having bi ol ogi cal

and the lecithins. Suitable It is to be

85 suspendi ng agents are, for exanple,
philic CO||OIdS
inaddition to a salt of a pyrimdiné =
done and sodi um car boxynet hyl cel | ul ose, and one or nore
the vegetabl e guns, for exanple gum

acacia activity. 25 and gumtragacanth.

Vari ous ﬂpthods wel | -known to tho
jidlsperSLens~eL_enuL-__4JL4imL rt-

may be prepared by dissolving the active

pyri m di ne deriva-
SO

ti ves and i

jlled 90
e.used
cidally-active salts of the

i ngredient or ingredients in water or an organic

far as these nethods are solvent- which nmay if required,

The agueous y$ol utions,
si ons

o

contain one
surface act
ex- 95
correspondi
organic pr
addi ng the
atained to w
E acid. Furth
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tinent to the preparation of the salts they 30 or nore
hgents such as, for formpart of the present i nventi on.
Dl e, wetting, dlsper3|ng, or enuIS|fy|ng < agple tehe
bdi um salt can be m agents and then, in eScase Shen
Fd by tr§at|ng a pyﬁlnldlng derlvaglve ollvept sl are used,
iIre so o wth soglunlhyﬁrOX|de ahd aci & s8I t3 By treat-
which may, if requiged, ligke- mend with & he. cerrespondi ng
5 wise €ontain onefor noré& wettindg di spéf sifngE  &et hods

For -

are outline

d 1 n

the TolJow ng ex- 100 or emulsifying agents. Suitable

organic sol} apples wh ch illustrate the invention. vents are ethyl ene

di chl oride, | isoprfp , propyl ene gl ycol, diacetone al cohol,

t ol uene, AMPLE 1. ker osene, nethylnaphthabene xyl enes

and tri- Thi $ ustrates the preparatlon of 40  ch¥oroet hyl ene.

t he hydroch off fle -thyla no - Hie comgpsitigns to be

used as sprpys Iy - - but ydrox%ﬁyrldﬁdlne 105
,yalso be in fhe form of aerosols mﬁkreln %Le (Cbég und 4 gf Table 1).
52 - Di- [ or myl atlonqs held in g contajgher undéf presi MetQylRnmino - 4
® . pmethyl - 5 - p - butyl - 6- sifre in Phe preséhce of b PropelPant such

as hydroxypyrim di ne (10 g.) was m xed 45 fluorotrichl oromnet hane

or dlchGOrJdif uoro- thorougly with concentrated hydrochloric acid

met hane. ﬁ of specific gravity 1.18. There was

t her eby gllD By the inclusion of suitable additives, for obtained a

Jpbowder qgnp |if1g 2 - diJret hyl - exanple for inproving t he_ di_stri bution,
Efjad- am,o | 1 methyl &5 - n - butyl 6 ° mhydroxyﬁtrt ?p wer and

resistange fo r@ain on treated pyri.m di ne hydrocﬁforlde§% 79.). This was

50 surf@ce:, tge di fferent conpositions can be recrystallised using

|soprop¢q cohol / benzene better addpted for the various uses for which

Lt

167[err] C 115

—and gave a

of

they are intended.

no-noint
g At

In exactly fhe sane manner the hydro- The salts of the pyri m di ne
derivatives| my| chloride of 2 - ethylamng - 4 - nmethyl - 5 - n- al so
be conveniehtly fornul ated by adWIX|ng tyI - 6 - hydroxypyrimdine
npound Np. 5% then1mnth fert |sers Alpreferred conmposition 30 of
Taple I) wap prepared t s of fertiliser
12 matefi & |ncorporat|n for ex |l e coa
EXAMPLE 2. QWth a salt off a pyri i ne der v he Thi s Exanpl e
| lustrates|the|preparation fer liser ter| y, for exanple
conpri se aph aqlieous solution h oc ri de of 2 o3 3 L=
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60

nmet hyl 5

ni trogen or phosphat e-contai ni ng subst ances.
n -
hydr oxypyrim di ne (Conpound No. 4 of

2 - dinethylamno - 4 -

The conpositions which are to be used in 6

but yl -
the _form of aqueous sol utions,

di spersi ons or
are generally supplied in the form

2 - met hyl - 125 emul si ons

D methylamno - 4 -
6 - hydroxypyriim di ne

5- n - butyl

Table 1).

(10 g.) of a concentrate containing a high proportion were added to
mater 10 m) and concentrated the active ingredient or |ngredle S,
and Lﬂg hydrochloric acid was ggﬁéﬁé(q 8 g ). The 16 Q9
1,223, 686 23 .
resultant m xture was then warnmed to 50[err]C. nmethyl - 5 - n - bugyl - 6

hydroxypyri m di ne

and held at this tenperature until a

nd No. 4 of Table I). sol uti on was obtai ned.

clear (Cpnpot 1
After cooling wat er 2 - Dnmethylamno - 1 - nmethyl - 5 - n- 65 ;
(40 m.) \asagdded and the solution then con- butyl - 6.- '

hydroxypyt&@c

ine (4 g.) was dB8s-  tained 29.3%by wei g& of 2 -

di et hyl a - soIng in absojute ethanol (30 nﬂ ) with Marn}
4 - methyl|®d9 - n -Gbutyl - 6§- hydr@xy- ing agd the resul tant solution
added to u- g pyrigidincin the formaf the ’
hydrochl ofi de | tion @f metal | i g sod|u31 (0.44 g.E in absd ute
t her eof . ethanol (25 m ). The m xed
solutions|werg 70 In exactly the sane nanner an:aqueous
warnmed to|50[grr] for one hour whereafter the 10 solutlon of
t he hydroghl orji de of|2 - ethyl- - solvent was renopved by evaporation;| eaving
a - amo - 4 - methyl - 5 - n - butyl - 6- white sofid
consi sting of |the sediumsalt of hydr oxypyri m di ne
(Conmpound| No.|" 30 ofi 2 - dinethylamno - 4 - nmethyl - 5 - n - butyl-
Table I) was grepareg. . -6 - Eydroxypzflnldlne mhlch was
dried at |75 ) =} :
100[ err] C}] ovdr phospPhorus peftoxi de¥ m p. E%ANPLE 3.8
285C. (wi tth dgconposition). 15 Thi s Exanpl e |IIustrates t he
preparqﬁlcn of : an aque@us solution of the nitric acid sah;
of 2 - dinehthylamno - 4 - nethyl:-
n - bué&l~ preparation 6 - '8
hydr oxy®gyni m.qgi e p-toluene sul phonate salt oﬁi
the cogf (8 - 4 g nethyl § 5- pound 5 -,n
- butylg - |2 - 20 S - butyd - 6 - e
hydroxégyrinid T hydro 3 met hyi pyrii m dine. E
di ssol in ter (30 nI ) dd nitricYacid To a hot solution of 5 - -
butyl - 2{-_ dij- added. (4 3 g nf a_70% w v cnlut|on) The
methylamno - |4 - hydroxy - 6 - nethyl- mwt ure was war ned
until all |[the|solid had dis- pyrimdine (2.09 95 0.01 nnﬁe) in et hanol
(15 85 3
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90

added p-tol uenesul phonic acid (1.60

sol

ved and then water (100 m.) added to yield m.) was
25 a solution containing

13.1% wv of 2 - di- g., 0.01 nole. The solution was heated under

methylamino. -. 4 - .nmethyl - 5 - n - butyl - 6- reflux for 30 seconds, .

fi.ltered rapdly and the
the nitric
.tol uenesul phonate salt of the pyrimdine sepa- 90 EXAMPLE 4.

filt

hydroxypyrimdine in the form of
rate allowed to cool, whereupon the p- acid salt thereof.

rated, mp. 148[err]C 30 In a simlar manner to that
16 descri bBé&d in

Ex&233l686 3 aqueous sol utions of th¥ sul phuric

EXAMPLE 8. ) aci d and phosphoric acid salts, respectively,

- This. Exanple illustrates the preparation of of 2 - dlnethylanlno - 4 -
methyl - 5 - n- the fluoroborate of the conpound 5 - n - butyl- butyl -
6 - hydroxygyrTTiidime Were obtai ned, 2 - drmethyfammno =4 = hydroxy - 6 -
met hyl - 95 35 using correspondi ng anounts respectively, of
pyri m di ne. 8 sulphurlc aci d and phosphoric acid instead of
The pyrinidlnpﬁderlvaglve (2.09 g., 0gp1 e\ nitric acid. The
resul tant sgl&gijons cPntained | nDIe) S addedﬁio an aqueous sol ution of
12.3% w v 3qmdgi4. 7%gW v respegeti vel of flugroboric acid (10 m. of N
sol ution; 0,015 ~the sdilphAlric afd phosphoric acid salts of
2- rmole) and the me‘ure war to 7dt. Fo 10g 40 dinethylanino - 4 -
met hyl - 5 +-R—}-buty br-Arg—abeut—selui-on—OR—coe6ltng—col ourl ess 6 -
hydr oxypyri m di ne. crystals, mp. 122-123[err],
separated. |[EXANPLE 5. EXAMPLE 9.

This Exanpl ¢ illjustrates the preparation of. This Exanple illustrates the
prepar ati on |of 110~ the potassiumsalt of 2 - dinethylamno - 4-
t he hydrobrdnidé of the compound 5 - n- 105 45 methyl - 5 - n
- butyl- - 6]- hydroxypyrim di ne butyl - 2 - dinethylamno - 4 - hydroxy -
6- (Conmpound No. 4 of Table I).
met hyl pyri mjdi nq. 27- Dinethylamno - 4, methyl - 5 -
n- To a dol utji on qf: t he pyrlam di nedleaj vatlvgs o butyl - 6
- hydr oxvpynrmigime(# g ) was drs= (27699506t mote)—n—acetic aci d
(20 M .) 115 solved in absolute ethanol (30 m .) with warm
was adde@ a|sol yt@on of hydr ~arom de in 110 50 1ing and
the resulg ant sag i cetic acid (2 m. of 45% wyv
solutiongi The _ tion of potassium hydroxide (1.16 g.)
in solvéent jwas e residues o absol ut e
et hanol C25 m )| Xt u wasdt& turated - with petroleun1 et her.
The B Qtlrrednf one hour at roomtenperature and
crystaIIPﬂe product wgd filGeTed of f and dried, 120 t he
sol vent ther evgporat & off |eaving a white mp. 184-186[err]C
' 55 solid which was dried at I00[errJcC —over phos-
phorus pentdxi dgd. The solid was the potassium EXAMPLE 10.
salt of 2 - |dingthylanino - 4 - nmethyl - 5 - nb
t he preparatfion {of butyl - 6 -. hydroxypyri nm gFn
t hi ocyanat e |of tlhe conpound 5 - n - butyl -
(wi th deconposigtli on). 2 - dinet
i net hyl - rli mi di ne.
EXAVMPLE 6. To a sol utiw
Thi s Exanplé il lustrates the prgparation of
hydrochl ori ¢ acild - ?5‘
¥ o
4 7 Z 2
I [ I
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the sodium salt of 2 - dinethylamno - 4-

of potassium
24

24

t hi ocyanate (0.97 g., 0.01 nole)

(10 m.) was added a sol ution
1,223, 686

in_water (5 (2.09 g., 0.01 nole) in

N sodi um hydr oxi de

m .

) -

m .) was added an aqueous sol u-

salt sepa-
129-13Q[ err] C
wth ter et

hanol __and

tion of silver-nitrate (0.01 nole). The preci-

PLid
Tal

et her .

The m xture was warned briefly and

sol utiion (10 -
filtered. On cooling, the thiocyarate

30 rated, mp. -
gd silver salt was filtereg off, washged
dried—mp—>5 EXAMPEHE——

11

190- 194[ err] C. (deconposi Fi on).

illustrates the preparation of

Thi s Exanplie )
di - (5- n- butyl - 2 - dinethylam no

- 4- EXAMPLE 13. hydroxy -6_- pyrinmdinyl)nmergury. {
This Exanple jllustrates the preparation of 35 5-n Jbutyl -2 -
di net hyl api npl- 4- the nercurichloride of the compound 5 - - 10 nethyl -
6 - hydrokypgytimdine (2.09 g., bu%yl - 2 - dinmethylarno - {4 - nethyl -
6- 0. DQ'E ol e) vﬁs di ssolved i® N sodium hydro@pyriridine. |
hydr oxi de| && §iti on (ogo m.) by gentlBy warming s To a splutign of the
pyrimdina"‘c%rivativae ™n the stgambath. T& this sdutior] was added.
(2.09 g., 091 nol e) al n Ngodi um hydg oxi de 40 g a sod.utiorn of nericuric
chloride (1.37 g., 08005 #olution O m.) was¥ added Wit h vilgorous {15
nole) in %mre (IO m.) and ethanol (5 m.). stirring a satjurated
sol ution of n’%rcuric A white precipitate was fornmed i nmedi ately,!
chloride (2.71 g., 0.01 nole) in ethanol. The and this rgpidly tlurned
light brogwn. The m x- brown precipitate which fornmed was filltered ture
was dilutéd wifth water, and the product off after 10 mi nutes, washed with
water, 45| ®|filtered off, washed_with water, ethanol, and lethanol!, and.
et her, and drieWSO- 20 etaer, and finally dried, map.
202-205[ efr] C 55[ errJIC. (soft_%ﬁ rl). (deconposi tjon). .
EXAMPLE 12. T XAI\/PL@ 14-18. Thi s Exanpl e
illustrates the| preparatfi ch of In{a sijnilar Yranner tB the et hods el uci -
the silvel sallt|of the dompound b - n - Hutyl- dated above the folliowi ng
furtheg salts|of the 5@ 25 2 -|dingthyljamno - 4 - nethyl - 6 - hydroxy-
corrpour’éd 2 - dipethylamjno - 4 -| met'hyl - pyri m di ne. L
5 - n g bytyl |-16 - hydifoxypyrin ding werje To a solutiop of the
pyrim ¢ n¢ d@ri vative [ir ega,-r%d. Exanpl ¢ No. - :
Salt ' \P si\g/al Charjact gri sti cg 5 j
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14 Oxal at e

15 2,4,6-trinitrobenzene-sul phonate

16 . _ijLJhiuLLQhenzaaIe_

17 Trichl oroacetate
18- *Picrate 7

mul a: 24 25

25 EXAMPLES 19- 32.

conpound 2 - ethylamno - 4 - nethyl-

mp. 132[err]C.
m p. 209-210[err]C.
mp o
mp. 95[err]C
mp. 182-183[err]C. |
1,223, 686
of the
By using net hods

18S|mlar tig those described 5 - n ~2g%%yl - 6 - hydroxypyrimdineggnere 5
—2in the pFeeeedFng—E*a#pLes—khe—#eLﬁem#ng—sa#%s~—ﬁ%eﬁafed-———————————

Exanpl e No. Sal t
Melting Point 19 Aci d oxal ate 182[err]C.
20 Oxal at e - 162-164[-err] C.
21 p-t ol uenesul phonat ¢ +87terr] C 22
2,4,6-trinitrobenzene sulp%onate ) 215-218 [err]Cf 23
Trichl oroacet at e : g 1k§[err]C (with deconposition)
24 Ctrate . E - 4[erf] C. 45
25 Picrate g |« ﬁ 47-249 [err]C
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26

Hydr ochl ori de

173-174[err] C

27 Hydr obr om de 201-202 [err]C 50
28 _Perchlorate 96-97 [err]C
29 Thi ocyanat e 186-188 [err] C ;
30 *Pyrimdinyl-mercuri-chloride 201 [err]C g
(wi th deconposition) - j
‘Di - pyrj.m di nyl -mercury 232-234 [err]C. 21
32 Si | ver 250-255 [err] 20
(wth deconposition) EXAMPLE 33. We |
..am ne hydrochl ori de, . 0.1 nole) The conpousise of
2 - dinethylamno - 5 - di- "ethanol (70 M) was refluxed for 2 hours. 2e de
10 net hyl anf nongt hyl - "hydroxy - The sol ution was fl|keQ§ﬁE
hot and al | pwedjto pyrinidine hydr ochl ori dg, haVIngmmmn
the for- cpol.|The product (9.2 g.) was filtered off, A pa
mul a: @ ry, and recrygta lised friphpre
et hanol , 281 I . \ M P10 R&H,
280-290[err| g8 |8 S W o g w B|lerr] s_‘ No. 4
EXAMPLE 34.|& 8 T ey =g a | ghij Exanpl e i®Kuptrates tisearl
preparation| |5 D 8w & € g RofRa wajergsp|uble 2 tho
powder conp} i st hg, 50% By % F . PRI < VEfight of fsheg 30,
hydr ochl ori fle of mpoghdg &5 28 g g & € d g &° Accordi
No. 4 of thp Table | as the active ingredient. inventic
The entire pmoumt—of—the product produced Pﬁ?mﬁ
by thg. methpd ol Exanple | mas ground 0 20 bmy{f
get hell wi t h| pot §ssi um chlo ; - 2-¢a
yleldéa powfler \which dlssolvns - o 6 - hyd
wat er .5 o, o S partifué
EXAMPEE 35 Slerr] Gz SBhi'EY
Exanplge ill Jstﬁ at esot_té pr eﬁar atﬁ on < o = possess
a sol gl e ppwdef conprising I h fﬂ o=0 O variety -
salt &f Conpound No. ﬁnof T@b mnag repared &R spec
fol | ows: & oy ant iVe ihgrediéht. wom 18 OA | mixtuge ofe
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6 -

hydr oxy - met hyl pyrimdine (15.3 g., 0.1 4 - methyl - 5 - n butyl -
6 - hydroxy- 40 nole), 37%formalin (0.1 nole) and
di met hyl - pyrlmdlne(2 47 g9.). p[eparedacm)uiulgto 26
1,223,686~ - - : 27 - -Exanpl e-5;- was
m xed and ground W|th pot as- EXANPLE 40 sium sul phate
(1.53 g.) to yield a powder The ingredients listed bel ow were all ground
.60 whi ch di ssolves rapidly in water. together in the
proportigns stated to produce a
_powder %r mul ation readi| y._di sper 4248 | n Exavel P36,
liquids. 5 we hileSodsa ARPMR flulocldstt frafees fuhec heciddl @ftaodtidnOst Ofsalt as aedeidngéci dal
conposi t i aies éfrehd ks plotherpyrvidiamderivatisgs drhztthd dafingle Of Corrpound No. 4. 45%
agqueous SGI (Fcpg 5I’Wé cmléﬁ q_mln vcs tnvcnuon ing) h &1 T aethod
11CI S a nt al ogens 1m w nq P,
3% 5 631‘ ﬁﬁlﬂ : ﬁ]édm { éﬁ&mhln ‘sil_fl& 1 Lh Eathowcm, or seed LHUégAPO_ NX
Q. 5% aﬁm ﬁér@ﬁﬂlaﬂm &eoh a@hs.2 - am R Qangicidal codthdsibrAS a BEOO
4% 10 4 - mmhlydlarh' d§cful pynmxdbvgtdyxl_vameG g-alt,l’]')sdftmmye-forc defBot| um acet at e
o 47.5% rli’f?ﬁatl‘ilrné s hP hﬁ Bpéfiled dbeermponiens ef Sa“* fgr
'é dl SSO| V@d mg J 1 18 aancu]tuml purp SCS ard
rhr, r\R th is compound thL type é s alt used in an
§ _Jwo act i V@Id abhasl ﬁ&t’m IllﬂeSS oer mel tinQfnce \-2) dmcnd upon thc pa ruculaEﬁAi/P kg 37.
ozConmpound Moulark wéful Falblof er)nmAxa&sdculnvsscxl vede fon which it isThel & Wsedanpl e i | | ustrates
=the pr eparﬂEFt ho Rofed o Golfq t“’ '},;‘e r éwlp%&%t anl.vt; ﬁ}éﬁf % gf’%l ®d 15 a
5 ertiliger, %’ﬁ téf;&;i SoNpE i 1§ % CAEI lh iR §1a9:f Ful | er'
SFeart h ThQ&c&QciuYgéfé a prcfeirﬂgé'nﬂiaﬂl&@ﬁt of hig Sa ;Ictopfwh h shoGlEi (@ Mo accdme  ¥AS t hen
al | oned t dnvemia owaprevidcoa pittod ulxefoBowing N ttheydelativeSphytoraxicity duhgy particuBr -
—hjdr oxypyrwmnd p]e*}euvw | ar c OSI t i esil from which Lhc salt is dfcn but thifa acti ve
H et - - I~ T 11 n
o el Se e e EF = e e R TR A addea
< Ip Pot assL ey m QU tgl- 4 thc prfaidiHe ddridiSesSREdUh IO Rised EhE g4l xed
2 S Dl uti ons G/\Blliyﬂxo&h)@xﬂllndﬁw | er’ earth ghieveChi mangicidhlagfiect arsipmai;eldd onto the
Sfertili Serpaxaxﬁldarb(h@c tlwarequluéj:p,oand cspe@qalgn upl-gg)toxxc cffects can therefore be, in gy
Y ethvl e é T reducing the atnoumE%N%EE 42 f
Z yleng hra fria QSIVB{VQSp Om redi iused 0
= the const Iﬁosaémfﬁngicmart 8iviy Qé" S The comSoRiAROShal ivRMn SKY folRIce b®r use
O a$ a seed vatxy of furlgalldisowns mcludmn the follow du<tmg powders or granuld wdgsin B aovrs  pr epar ed
& by m xi ng ied qpcqgﬂq'rd@glscs —_ mgredlcm is mixed w1t1h a solid dilggnt {eRe
i3 A st) o soli ue; I
§ st SRS AT o S o g e
[ I um mite Okald QbUihﬁEe, Ic powdcrcd 95
Sphaerotheca fuliginea (powdery mildew) megnesia, Fuller’s earth, gypsum, Hewitt’s
o on cucumber carth, diatomaceous carth and China clay.
Erysiphe graminis (powdery mildew) on Composmons for dressing sced, for example,
@ 35 wheat and barley may comprisc an agent assisting the adhesion
) : Podosphaera leucotricha (powdery mildew) of the composition to the sced, for example a 100
2 on apple mineral oil.
Uncinula necator (powdery mildew) on vine The compositions may also be in the form
Plasmopara viticola (downy mildew) on vine of dispersible powders or grains comprising,
] 40 Piricularia oryzae (blast) on rice in addition to the active ingredient, a surface
: Venturiria inaequalis (scab) on apple active agent to facilitate the d1spcr51on of the 105
o Pythium ultimum on peas powder or grains in liquids. Such powders or
5 Fusarium culmorum on wheat grains may include fillers and suspending
Satisfactory results are generally obtained agents.
45 using a formulation containing 500 ppm. of The compositions may also be, and prefer-
_—] the fungicidally active salt, and in many cases ably are, in the form of liquid preparations 110
useful results may be obtained using even to be used as soil drenches, sprays or dips
- lower concentrations. which arc generally aqueous solutions, dis-
3 A particularly useful feature of the activity persions, or emulsions containing the active
5 50 of the salts of the pyrimidine derivatives listed ingredient, if required in the presence of one
> above is their systemic effect, that is to say, or more surface active agents such as, for 115
| their ability to move throughout the plant 1o example, wetting agents, dispersing agents,
reach any part thereof bearing a fungal in- emulsifying agents, suspending agents or cor-
fection and to combat the infection. rosion inhibitors (e.g. lauryl isoquinolinium
] 55 The fungicidal compositions and salts of bromide). Water or organic liquids may be
the invention can be used to combat plant wused to prepare solutions, dispersions or emul- 120
" pathogens in a number of ways. Thus they sions of the active ingredient and aquecous
N can be applied to the foliage of an infected solutions of the salts of the invention are par-
plant, 1o seed or to the soil in which plants ticularly preferred compositions.
60 are growing or to be planted. Wetting agents, dispersing agents and
— In a further aspect the invention includes emulsifying agents, if used, may be of the 125

a method for the combating of undesired
fungal infections in g plants which com-
prises applying t the locus of the plant a

~
grv Wil

cationic, anionic or non-ionic type. Suitable
agents of the cationic iype inciude, for ex-
ample, quaternary ammonium compounds, for



30 (Table I) 0.3% Pot assi um salt of Conpound No. 4 50%
"TRI LAC' (registered Trade Mneral Ol 85
Mark) a solution of an al kyd _ ' _ o

48% 30 resin 1.8% In the follow ng exanples
t he worts: EXAMPLE 43. 'LUBROL', ' AROVASCL, ' DI $PER-

A dusting powder was prepared by m xing, SOL', 'LISSAPOL', ' CELLOFAS
are i n the proportions stated, the active i ngredl ent Tr ade Mar ks,
With t 223,680 35 EXAMPLE 38. 23
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den- sation ' p[qgmf ethylene oxide with fatty diluedogp forng jagypoysf prggg@orm aqqlll s/ acre, V\efl‘eblc
olcyl alcohol 1, rcparat'ms may coiltain 1g amopn f 0 :
treat Sd é15 xg) hcno}ls su h ag%p henol, hc active ingredient or m;%rgd/ ients dcpgndmg a (P Gl %
sol ution, 1phgnol' al E¥Ofon-ionic  upon the purpose for which they arc to be 19 - This
et hyl  -agdms-ardhe padtitl ydtc.rs- duﬁvdﬂydxhﬂlxgg , but an aqueous prdﬁ)@éd!dé ntdifing an aguw
yrim dlcrh@n raelétiwl@rhf%@l prhydvides rheat b@wqﬂat@é;m/a and .00 iy owdighk oh in the fogﬁfiﬁm
n UCESFO redi ier ¢
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di Sper Sig d@enhs! r ckanfple, & coMpssitl3hCat Lhctr hifvEntich ;d ei ght » _ bu
weeks. A«;hme&emhs, fb95\amplc ﬁa;rvexgll 1-gr inndditdg b 0 goiohe pyrintidin deﬁﬁ:tna‘, hree of dissolve
treat rren@onwarsi sodiem C@mxrm@’ulkdmwa?ndt hene gamese other CWI@UI}dﬁgr@el biehsicl | | st ed bel @wlcd |
g sl r cxamgle gu i CHWY: ure
int hz e{’néaceﬁgl’t Jé A8 AR nt ngléug me dss wcl?Lnov 1 10 tno s(iclﬁ SQ%OOf addgl@cd :
wat er ﬁhﬂqnco Slufihs,| dpdrfiis $PGhUM in dhOhrt ami U gk BEpENmIESR ﬂ%. da soluti
W th sno&ﬁr&@&ic@:rcpﬁhéb}f @SdNifigaid acfivext dddlywake Sl @fl tl&mjnm&mtd’c a vyi eI d methyla
i ncr eas éngyfdicp(pr engredipdyein svajorgr an organiras el andrinsghfan aBrthesq ghth@t‘aﬂdar d mesh hydroxy
si eve SPIFeRp h%éna& i JF9qieq> conwin one  pertinent to the aﬁ;@rauon of, Sihg galty ghey ¢ acid sal
4‘? mo c sur "ce ac wc agcn%s such V\Enrrﬁz_pgt@ tlI résent inveRtions FoF fex-
obt ai t %(nor emul T g nding sodiunf §a®! AR be 30 In a
1) Af urhgctnesl dﬂl Lhé‘«eri)QHd w@annrgarﬁd ngrcmd EySureatifdod @gahitina Salvitivef ConpoundExampl
No. 4. 5@1%1;ts are gyd, gvdgxwélc tlnngmedpleiht with wdicd f;]adz‘mldq apdh acidpdalts & st ﬂ?dz an
' ' tg- water which may, if re ike € AGOITLSP r : -
Dl SPI%FF&S;SE?‘ T u'gttlnggtf?g)ctsmgre {néﬂ-ng%l é:rf out?mc Ewlﬁ:g n?olﬁow@n% ?{ér Xatjl ve Og tyl -
the *ﬁm afruﬁ? ?\ljﬁutablc organic sol- \thch 1111 sgﬁtgnt'lleamventlon 35 using
115 vent&}d btﬂmnaﬂlelth&kie, isopropyl alcohol, sulphuri
propylene glycol, diacctone alcohol, toluene, rXAMPLE] nitric ac
keroscne, methylnaphthalene, xylenes and tri- This Example illustrates the preparation of 12.3%,
40 chloroethylene. the hydrochloride of 2 - dimethylamino - 4- the sulp
The compositions to be used as sprays may mcthyl - 5 - z - butyl - 6 - hydroxypyrimidine j¢5 40 dimethy
also be in the form of aerosols wherein the (Compound No. 4 of Table I). 2 - Di- 6 - hydi
formulation is held in a container under pres- mecthylamino - 4 - methyl - § - 2 - butyl - 6-
surc in the presence of a propellant such as hydroxypyrimidine (10g.) was mixed
45 fluorotrichloromethane or dichlorodifluoro- thoroughly with concentrated hydrochloric acid This -
methane, of specific gravity 1.18. There was thercby 110 the pota
By the inclusion of suitable additives, for obtained a powder comprising 2 - dimethyl- 45 methyl -
example for improving the distribution, ad- amino - 4 - methyl-5 - » - butyl 6 - hydroxy- (Compeat
hesive power and resistance to rain on treated pyrimidine hydrochloride (11.7 g.). This was 2.0
50 surfaces, the different compositions can be  recrystallised using isopropyl alcohol/benzene butyl -
better adapted for the various uses for which and gave a melting point of 167°C. 115 solved in
they are intended. In exactly the same manner the hydro- 50 ing and
The salts of the pyrimidine derivatives may chloride of 2 - ethylamino - 4 - methyl - 5 - n- solution
also be conveniently formulated by admixing butyl - 6 - hydroxypyrimidine (Compound No. abselute
55 them with fertilisers, A preferred composition 30 of Table I) was prepared. stirred {:
of this type comprises granules of fertiliser 120 the solve
material incorporating, for example coated ExamrLe 2. 55 solid wh
with, a salt of a pvrimidine derivative. The This Example illustrates the preparation of phorus p
fertiliser material may, for example, comprise  an aqueous solution of the hydrochloride of salt of 2
60 nitrogen or phosphate-containing substances. 2 - dimethylamino - 4 - methyl - 5 - z - butyl- butyl -
The compositions which are to be used in 6 - hydroxypyrimidine (C ompound No. 4 of 316°C. (
the form of aqueous solutions, dispersions or dblc I 2 - Dlmcl‘l\hmmo - 4 - meihyl- 125
emulsions are generally supplied in the form 5 - # - butyl - 6 - hydrorypyrimidine (10 g ) 60
of a concentrate containing 2 high proportion  were added o ‘.'.a'c" {10 ml) and c.f‘"c""'"'"th This ¥
65 of the active ingredient or ingredients, and the  hydrochloric acid was added (3.8 g.). The the sodi:
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26 Exanpl e 5, was m xed and ground with potas- EXAVPLE 40.
sium sul phate (1. 53 q. ) to yield a pomder____Ihe ingredients |isted bel ow
~wer e-al1-ground- 60 -~ which dissolves rapidly inwater. - together -
in.the proportions stated to produce

a powder fornul ation readily dispersible in EXAVPLE 36.
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. EXAMPLE 6,
This Examplie illustrates the preparation of
the sodium salt of 2 - dimethylamino - 4-

Fgh@nkbar conposi ti®BeC. (with decomposition).
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Was then

"The active
TRI LAC "
The m xed

SBYEAE ogt 0t he

yfmino - @t hyl ene was

added

hydroE;XAﬁ/Pththél@yrnmdm:of t he constituents

To a solution of the pyrimidine derivative
(209 g., 0.01 mole) in N hydrochloric acid
(10 ml.) was added a solution of potassium

sted icp €30 ml) gp ti f ut
; :cg| fgﬁspr %Fﬁ \/%m?rr“%f E%O A w/v soFlutr:fPo%hc mct gjofb‘glen ?03 égﬂs;éa §eed i ?]0 al |
mixture was warmed until all the solid had dis- pyrimi Ié( B Vﬁ? lL RALS: ol mgx1 Ng
t&l’ €ee solved and then water (100 ml.) added to yield ml.) was added p-tcM nedul] r‘fcoﬂﬁlt(ﬂ pents $3t
S out bel25w a olutibrecoptaiing 28.17) wh: bf. 2 NGll 2g-Fe01t ihdlé)SEe soluti mn was h@®d9%er porti ons
stated.  mfbgdsi-gmSuivt - oF "%l NgBux for 30 sccopdy, ilfeaqd] rapidly and the
by 1 the dor 1 ilirgle @ w0 @ c
. 0.3% Fbgi%aﬁig hg ?ﬁi gcaf]t 6f[ Hl& IOluelhﬁl’l\#JQ\y ate salt lu nndn(cpsglﬁl Sb@ red
Trad WeE al ' rated, m.p. 148°C. 2% I Mar k)
soI uti o of ImA saxhlmydmnncr to that dc@hlbaaucl ay 8% 30 resin
< 1. 8% Hxppnple Faeqtfegslseﬁv{ron fetktgpcc heris ¢ he [h\% ) EXAMELS 8. f MPLE 43
e aci ric. tively, X
. LUBROL' %ﬁ%‘g Aamino - rt?cl?l?yl -5- 1):- the flu b@%‘f ﬁ@ (ﬁém ES; epar ed by
n?u)ﬂ ng, but}l -6 - h»drox; pvrnmdme were obtained, 2 - dimcthylamino - 4 - hydroxy - 6 mcthyl-
35 using corrcsponding amounts respectively, of pyrimidine.
sulphurlc acid and phosphoric acid instead of The pyrimidine derivative (2.09g., 0.01
nitric acid. The resultant solutions contained mole) was added to an aqueous solution of
12.3%, w/v and 14.7%. w/v respectively, of fluoroboric acid (10 ml. of N solution; 0.01
the sulphuric and phosphoric acid salts of 2- mole) and the mixture warmed to 70°C. to 100
165 40 dimethylamino - 4 - methyl - § - 2 - butyl- bring about solution. On cooling, colourless
6 - hydroxypyrimidine. crystals, m.p. 122—123°, separated.
EXAMPLE 5. ExAMPLE 9.
This Example illustrates the preparation of This Example illustrates the preparation of
190 the potassium salt of 2 - dimethylamino - 4- the hydrobromide of the compound 5 - n- 105
45 methyl - 5 - n - butyl - 6 - hydroxypyrimidine  butyl - 2 - dimethylamino - 4 - hydroxy - 6-
(Compound No. 4 of Table I). methylpyrimidine.
2 - Dimethylamino - 4 - mcthyl - 5§ - n- To a solution of the pyrimidine derivative
butyl - 6 - hydroxypyrimidine (4g) was dis- (2.09 g., 0.01 mole) in acetic acid (10 ml.)
115 solved in absolute ethanol (30 ml.) with warm- was added a solution of hydrogen bromide in 110
50 ing and the resultant solution ‘added to a acetic acid (2 ml. of 45%, w/v solution). The
solution of potassium hydroxide (1.16g.) in  solvent was removed in vacuo and the residue
absolute ethanol (25 ml). The mixture was was triturated with petroleum ether. The
stirred for one hour at room tempcrature and  crystalline product was filtered off and dried,
120 the solvent then evaporated off leaving a white m.p. 184—186°C. 115
55 solid which was dried at 100°C. over phos-
phorus pentoxide. The solid was the potassium ExampLE 10,
salt of 2 - dimethylamino - 4 - methyl - 5 - n- This Example illustrates the preparation of
butyl - 6 - hydroxypyrimidine, m.p. 310°—  the thiocyanate of the compound 5 - n - butyl-
316°C. (with decomposition). 2 - dimethylamino - 4 - hydroxy - 6 - methyl-
125 pyrimidine. 120



SOL', 'LISSAPOL', 'CELLOFAS are in the proportions stated, the active
i ngredi ent Trade MarKks. with talc.

90 253  EXAMPLE 38. _Hydrochl ori de of
Compound No. 4 5% An emul si on concentrate was nmade up by ! Talc -
95% m xi ng together the ingredients set out bel ow EXAMPLE
44, in the proportions stated and stirring the m x- Thi s_Exampl e
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of the B APNS 1. 3% f L .
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115 Egag’cfllet% cetate Salt 23 5% | Fhyst , |
* C 0 N4 S| Oxilate m.p. 132°C. '
15 2,4,6-trinitrobenzene-sulphonate m.p. 209—210°C. !
16 3,5-dinitrobenzoate m.p. 159°C. - —
17 Trichloroacetate _ m.p. 95°C. ' The
. 130 10 methy:
18 Picrate m.p. 182—183°C. . pyrin:
: mula:-
was pri
15 A r
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27 or an acid
addition salt of an_et her thereof wherein Rl err] is hydrogen, alkyl, or
substituted = o ' o T or e
unsubsti tuted aral kyl ; R[err] i s hydrogen, alkyl, 45
al kenyl , unsubsti tut ed aryl or halo-, alkyl-, or
-al koxycar bonyl - substi t ut ed ar'yl unsubsti t ut ed
or sul phugsfree substl tuted am no, 198858, aI kyI 25
—Jerr] carbonyt—hatoat-kytcarbony
het erocycl i EXAMPLES 19-—-32 of the compound 2 - cthylamine - 44— -ncthyl-
_het erocycl 'in ygpﬁ ﬁ;.tft@igﬁ: %ﬂt ms(cm %?:bﬁgm%ﬂ[ r’:rc- brutyl5c? - hydrm ypyrimidine were 5
err] and Rf[h ? t?)get er vvlth e adj acent N-at om
form a hetferpey ?lIIC ring wWhich may contai n
one or nore 51 I onal heterocygmc at ons; Melting Point
Rl err] and H=F N” are~-hye+rogen—hal-egen—atlaH
sl karyl, al kenyll9 al d{j‘?ﬁa]e‘al kyl, al koxyal kyl, [38°¢0 or an
aci d addi tijon It o Oxglqteet her ther eof, hydroxyh of%h_ yl, nitro,|
het er ocycl ijc- substi - V\/nereln R grr Rl err] arle:
tuted al kyl] whizzth neyp-obatesiphormre N- at om 187°C hydr ogen,
nsubsti tutjed qr subst ute r._aryl oxy, o 5 a
4gubsti tuted or Bnsub<r ‘4'({%'8 eﬂﬁ%ﬁ) ’B‘by or arITH® < azophenyl|,
al kyl am no,| or 2l Ky | |-Trichloroacetate a het el’QQWCi(\GitH’deﬂﬁxposmon)
sul phonyl ; tand X is |an atom of oxygen or 6Q a benzyl i di ne-imno group,
Sul phur; and a %arrildi™®r the active in- 154°C an anfi no or
sul phur-frege sufgstitjyhed. am no  gredient conprijginggsolid diluent, or a
liquid group, dlluent
cont ai ni ng [a sWSf ace Hydtachleridagent . 10 173—E4®yano group,
3) A fungi gi dal,,conp onprising as 0 a substituted
g unsubstift ut & carlp q%’dm fom"%n active ingredient 2 R2% addition salt or ,
65 28 Rgichldjate 96—97°C. a netjal salt of
a pyrimdine derivatlive of the an R CO or R S errl][8 roup wherle Ris a
formul a: - 2 Thiocyanate g /st jtuted or unsyd&T ﬁtcg hydr oclar bon
15 group, 30 Pyrimidinyl-mQburifih®Fiid and R er r|lappi-koget her with the
adj acent Ny atom form a subst iji(wittedbcoapoditivalbst i it ut ed
- heterocyclilc ri ng vvhcﬁ y contain one or norg additjonal heterjocyclic
at ons: 3 PG ARFEPETY Rl err] and R[|&7T244re:
hydr ogen, 32 Silver hal ogen, 250—255°C.
(with decomposition)
" ExaMPLE 33. amine hydrochloride, (7.8 g., 0.1 mole) in

The compound 2 - dimethylamino - 5 - di-
10 methylaminomethyl - 4 - hydroxy - 6 - methyl-
pyrimidine hydrochlondc, hawng the for-

mula;—
" (cHzlpmet
CH,
CH3 \ OH

was prepared as follows: —

A mixture of 2 - dimethylamino - 4-
hydroxy - 6 - methylpyrimidine (153 g., 0.1
mole), 37%, formalin (0.1 molc) and dimethyl-

15

ethanol (70 ml.) was rcfluxed for 2 hours.
The solution was filtered hot and allowed to
cool. The product (9.2 g.) was filtcred off,
sucked dry, and recrystallised from ethanol,
m.p. 280—290°C.

EXAMPLE 34,

This Example illustrates the preparation
of a water-soluble powder comprising 509, by
weight of the hydrochloride of Compound
No. 4 of the Table I as the active ingredient.

. The entire amount of the product produced
by thc method of Example I was ground to-
gether with potassium chloride (6.2 g.) to
yield a powder which dissolves rapidly in
water.

ExAMPLE 35.

This Example illustrates the preparation of
a soluble powder comprising the potassium
salt of Compound No. 4 of Table I as the
active ingredicnt.

The potassium salt of 2 - dimethylamino-
4 - methyl - 5 - # - butyl - 6 - hydroxy-
pyrimidine (2.47 g.), preparcd according to

20
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30

35



a substituted or unsubstituted hydrocarbon
group bonded directly to a carbon atom of
t hrough an 0- or or

[err]
. 25 the pyrimdine ring or
an acid addition salt of an ether thereof,

S- .atomthereto, wherein Rlerr] and Rerr] are :
hydrogen or | ower 70 a heterocyclic-substituted al Ryl
radical, alkyl groups, or Rlerr] and Rlerr] together wth the

anit r%greup, 1,223,686 adj acent n| trogen atom Z6orm a 27
het er eeyeH 9 h arn ouupnenyl gr bLL ring;
agyp xt
Rlerr] I;%‘um‘a sﬁp@g\p jgr ] ’f‘h% narircdl isted b .7 were legra.lnﬁylﬁm phonyl
group, hich dissolyes rapjdl ()ogﬁrg'jrp tl)eaﬁo%ohsssta@da tatpeydi@f
or R[errT nd ﬁ rP] toget her form aaspbbachlﬂbmﬁ 10 treadityx gigremsiblsr ins ul phurr and
aI Ear r: er fora‘{t he Faﬁn;v% 75«: o liquids. unsubstituted al kyl ene or
ar Oﬁn? :na:\ ’G,I’ ? qoﬁgrgﬁdrfgm opd&prl dpoghl nd%g %Jgnpglln{d%m 45}’,p a
group; ahf i 1&13‘ o hfha @m&rﬁu oxy: TARPLRICILN uent csyitaiesing| a
surf ace ofé\ﬁé aM Grepared in anmple 5. sul @hssAPQLYONE carri er fQ)f%t he actijve
i n- entThe poaSiumgpale cif éntdm@hml@r ng ‘éil‘éépii‘dsdiﬂﬁ%nt r g 4) A
f ungi é dél- @ z&g si.t PonP8 cof ditiioto Sodium acctate i qur d 7a(l uent
cont ai ni “’% Fdégﬁ{, \r,ag.(z ,ﬁrﬁ;\m 3 wherein gpgeaedl.ve ingredient ig an
80 Two active mtrrcdlcnt (Potassmm smpfd wWddi ti on or ar
salt or a netal sdﬁz\l\iﬂfl 3$_t.] co m Compound No. 4of g p \16 wh}c\:rr
i | e t es5U 1¥¢
(r?rg[rﬁoisllj E)I Cg::rt'sﬁ er O%Fp%six‘:? g%'x%png ng as 'ICtlve “o“nii leéﬁcl nﬂgdgﬁ ’Ful‘%gr éf‘ﬂ' @of?ﬁner r] are 5 as
y ingredient the salt of 2 - etfiyla x&gﬁﬁcql aﬁﬁurcdacﬂ c®Bb c&d@k&dh@r’a salt or ah
et Ihyl ]gr QHdBF- 5 mlglrbn lfd &- @moarpmldlae airieeny bonposiriop. 105 40 # netal ab
sal t 0 ahp v ichirqignders issblvade inofri- cont aining fr an
at ons g‘?ﬁ:thylenc and the “ TRIL: eadfiﬁ Potaqs-um salt of Cgrrﬁgoglgﬁqc;[ ? f% }' e car bX s n gro
at om &P {)r ?ﬁéﬁ e§ fﬁ- ﬁﬁ @Plunons were 335 Fullcrs earth or China clay 1@ ac
q%‘ B t and the mchlor tgranules 95% a s
5) Afun &la as GRPRAS bif. Olhe PEdpOioh: sNg EXAMPLE 42. : grot
any of CloaltlrESLu];aLiu(anLél imhler pioduct [wereadst | V@ foprposition suuam}: for use as a seed 80 : an ]
follgw prepar thr subt
?L:dl ?nL ?lgx%'—sal t of a pyrimdine deofFYg‘%om ucnts s ﬁé«?lcrvﬂ%rd @m in whi Ch grot
9 ? géf %o b SFertiliser 97.9%, portions stated. or R,
et heri AW SW dCoRiph@a Ngt oup corrprl sing 90 atom,
an al kyl, _I3pditasly 8 kyI ar al kyl , 0-3¥ken a“%ﬁ‘lﬂ‘ikﬂf Compound No. 4 507, hetere:
car bony| aI'TRIFACE | 2%, 8 more ;
y d ! & f an a? 9' kyl al k 48, and w
al kyl , sq0r T{y)l t A ﬁflk‘)yl 1 duey go, addl tion salts and metal saFt S hydi
of In the following cv"np‘°< the words: a pyr | m diBveveledfyvati ve of the halo
f or nul a: ‘1.UBROLQYS ¢ AROMASOI ‘ DISPER: L A oqwnogxowder wgs prepared by mixing, : a su
1, 223, 68 OL’, ‘LISSAPOL’, “ CELLOFAS’ are in the ?‘8port.ons stated, the active ingredient angl ac:i d grou
ad diti racfet Igmr(g? h f with '3 25 the
&Qanﬁ&p% t hereo Hydrochloride of CcmpOLmr:thielvr e|5f% Rerr] is S—
hydr Ogen ah keyhilsio EonSeabiat whimett up by Talc 95%, a he
mixing together the ingredients set out below ExAMPLE 44, a nit
in the | proport‘om stated and stirring the rix- This Example iltustrates the utility of the an s
ture until all the constitucnts were dissolved.  invention in combating fungal infections. 95 30 an a
Cucumber planis liable to infestation with or R
40 Calciumdodecylbenzencsulphonate salt powdery mildew (Splaerotheca fulzgmea) were unsubst
of Compound No. 4 15%, employed. T hese. plants, growing in a glass- group;
Ethylene Dichloride 40% house in beds of loam-based compost at a den- or sulp
‘LUBROL’ L 109, sity of 2500 plants/acre, were treated once 100 85 gredien
‘AROMASOL’ H 35%, with a 0.01% solution of 2 - dimethylamino- liquid
4 - methyl - 5 - n - butyl - 6 hydroxy- agent,
45 ExaMmPLE 39. pyrimidine hydrochloride in water at a rate 2) A
A composition i the form of grains readily of 2.5 litres per plant. The plants remained an acti
d*spcrsxhle in a liquid, c.g. water, was pre- free from mlldew for eight weeks. A sccond 103 40 a memn
parr‘d by grinding together the first three of  treatment was then catried out at the same the forr
the mmcdncnts lxstcd below in the presence rate, and mildew infection was held in check
50 of added water and then mixing in the sodium for a further seven weeks. Compared with
acetate. The resultant mixture was dried and  controls, a yicld increase of 20 cucumbers per
passed through a British Standard mesh sicve, plant was obtained. 110
size 44—100, to obtam the desired size of WIHAT WE CLAIM IS: —
grains. 1) A fungicidal composiiion comprising as
55 Potassium salt of Compound Wo. 4. 50%, an active mm'cdu.nt an acid addition salt or a
‘DISPERSOL’ 25%, metal salt of a pyrimidine derivative of the
¢ LUBROL’ APNS 1.5%  formula:— 115

Sedium acetate 23.5%



[err] or unsubstituted aralkyl; Rerr] is hydrogen,
al kyl , al kenyl, unsubstituted aryl or halo-, :
al kyf -, or al koxycarbonyl - subst i tuted aryl, un- 50
substi tut ed or sul phur-free substituted am no, : cyano, -1
al kyl car®bonyl , hal oal kyI car bonyll,223,686 26 i 27
het er ocv ﬁs!aﬁple 5“@3591‘1’1&9&4&1 md WA pbhy! ted  al kylge very 40,
car banmoy| sjund I’sulB{a&:r (1ls3agy QI’ Qgé?t herl‘hWnW@dtHﬂststed below were all ground 60 [err]
adj acent ‘rhicht @svlves gapirly @ wheetrer ocycli c wgetgr ibfhe proportions stated to produce [ errl]
whi ch may contain gne or E’Dr e addi ti ongpowder ferghulaedngreaditi dispomibaint s of gn
et her her 6 Exadlit HhOt F Grédh Qi of Rl Kf- and Rierr], are hydr Ogeln
wher ei n R @mngikiddn@mbysRiof lin @e€form of an Hydrochloride of Comp@iJHfNLA a“e/ar y
al kenyl aai.ld(:ysl toltutxgralcckxydmmgal leyy- weight ¢ DISPPRSOBJ’I Ta hydr aggen, 65
al kyl , f"“mﬁ t’r het er oc; OF’ NX | kyl , 0.5%,
ta xum sal Sﬁ AS "’ B60 | k | 2%,
subst i tgut@ y ? cetate enyl 4759
at om unspylﬁsmtduteutzetd gpﬁxe{ihbﬁ&t&ﬂh@ oaryl hal oa ryI
aryl oxy, Bwample] i Idtswlvedam\pm@r@ﬂo mB) kyl ani no or ExAmaJEktau
al kyl sul phonyl ; th 1{;]_[%lféttom of oxyg ﬁ‘;@raC‘Qf m"r X Etaﬁs @n ltaﬂf |70 o:
W
sul phur; pﬁ@tﬁ'lﬁ@tq it ﬁ’i trat %erdreﬂhﬁtl&oéf §ﬁ3 ‘gx&&p‘dm result: b
unsubsts tufdﬁ(ﬂts&rﬂa ysltion comprisih@ ARl I dnrd e M e@@feﬂ'hllerQrea %r{t
Rlerr] ariagredient the salqufsgbspth\tlmtgqj -a-y| was then allowed to evaporand k:ybroduad aR[ er I‘]
hydr ogen rﬁéhy BYE oty %;S“m"m idinfret By CPPRISFIING,
Rlerr] andioRl@yitde 28 €0 etmgen PAASRMRalt of ComBoul@ 34! | f} e-inino;
group, 20 this solution. The mn&ﬂldolR[oﬁd’ klreahie® DOWRIERE K ¥drthQ 0@ URKina cleclr °anino Or
sul phur - fSrP@?Cdst%thethﬂUéigr ard the trich®ro-Aci draatr.ich tion salts and mstal salts:of
ene was evaporated off. The proportions - 4 f h
15 gro p ‘dt"ﬂ? erivative o t ei
’thc ﬁBtuucms in_ihe y%:oduu were  as A u)u tk/)amon sullable for use as a seed
formul a: -follows: ac group,  dressing was prepared by mixing ali three
[err] a substi I tuted or unsubstit ugfede G@Etb@ﬁﬁytl:t out below in the pro- 15
any 2% Laj X SER Sq err] - 97.Ytouporidnesee® is 20 a substituted or or
unsubst i t YR gP’BEﬂ'tn No. 30 22" ax
0¥het LT NS RBPRE SR NS4 gom (- he
group “ TRAIA Jider@ie B €r 1] T0get hegg;, i, 5 mc
form a sub&itaﬂb tatstehfuo)r otlmsulbﬁt i tuted daet capcyclic ring vvh|43;Ity may contaigy anc
one or3 ‘?. ddi t i onal { er ok él i c atons; Ee aDLd wher ein Rerr] ang ‘
e g vm v F- wor AMPLE H :
R [e”] aer%BROL s QY ? ‘DISPER- A ipting povder was B 1 d add:jtlon L :
salts of soLst ss}mer OfCELLOFA® §4bSk Uir ridhs éﬂ;ﬁéﬁlﬁéi 8 rocarbon ¢
wher ei n Rl ede Magkad R[err] are hydrogen“ﬂr ralcower roup dorectlys
to a cét bon at o gytw f Ou erITi'y roghidide fCGompdund digek hét;’(A,vm th 30; <
€ c 1r; alc A a
of the py&;\rﬁt,@l I a “riggg fﬁ 0- **the adjacent, ni trogdi at om forma
het er ocy01 Itke pf?g}_éruons statélrar' stirrifd etris L\'t.npc illastrates the utility of t}n.rI ng, a
Rl err] i swug unger thalcdrytlu.dgtsma}& difshledr | in®entlor] @Wehbating funga! infections. %5 ' 30 g
het erogycl i sti fut. ed al kyl r ad| cal , Cuatn plars HiblewyipfegroupyithX i s an o
g(%/ Calcxum odecylbenzenesu .pho afe sa powdery mildew ’ép/’rze;othoca fuhamea) were i uns:
atom of Compound No. 4 15 A employed. These plarts, growing in a glass- gro
Ethylene Dichloride 409, house in beds of loam-based compost at a den- or
‘LUBROL’ L 10%, sity of 2500 plants/acre, were treated once 100 35 grec
*AROMASOL’ H 35%, with a 0.01% sclution of 2 - dimethylamino- liqu:
4 - methyl - 5 - # - butyl - 6 hydroxy- ager.
45 ExamPLE 39. pvrimidine hydrochleride in water at a rate 2
A composition i the form of grains readily cof 2.5 litres per plant. The plants remained an =
P
dispersible in a jiquid, e.g. water, was pre- free from mildew for eight weeks. A second 103 40 am
pared by grinding together the first three of rcatment was then carru.d out at the samec the .
the motcdtgms listed telow in the presence  rate, and mildew infection was held in check .
50 of added water and then mixing i the sodium for a fuither seven weeks. Compared with i
acetate. The resultant mixture was dried and  cortrols, a yield increase of 20 cucumbers per {
passed through a British Standard mesh sicve, plant was obtained. 1o
size 44—100, to obtain the desired size of WHAT WE CLAIM IS: — i
grains. 1) A fungicidal composition comprising as
55 Potassium salt of Compound No. 4. 50%, an active mﬂ'cdu.nt an acid addition salt or a :
‘DISPERSOL’ T 25%, metal salt of a pyrimidine derivative of the :
‘ LUBROL’ APNS 1.5, formula: — 115
Sodium acetate 23.5%, i
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a nitro group, oxygen or sul phur; provided that R err]
I S not an azophenyl group, hydr ogen when R err], R err]
and Rlerr], are all alkyl 35 __an-alkyl sulphonyl group;

and wherein- X i-s an
hydr ogen when Rl err] and R[err] are both al kyl

gr oups. 'mmi@ that Rl err] is not
cl

hydr ogen when R[err] 9) A salt of a pyri m &m‘nal med
I s hydrogen, or when Rerr] and R err] are al ky erein the
active imgredient is a 40 and R epz3esss hydrogen or al kyI *and ghat
“[err], ~conmpound in which Rerr], R err andd eT T | [y and
R[err] are not both hyq{ogen when Rert ‘L Q‘f’j-% ’“5 gﬁ & ﬁi is an

al kyl or al kenyl d Rlerr] are bef s@lsthyrdgmr@m,ps xsl,lydrogcn,alkyl 45 group
containing from R; exgar bon alkenyl) unAcmdtuaddntorolnlosadllMs, and et al

rhgnyl uutcd aryl, d
salts of atons; and X IS 61 at om of oﬁ‘}ig?ﬁ‘lt_@f‘i;ccgu ﬁ:mtedam%m%,i@é It f
: isa of a

groups.and that. Rlerr]. and Rlerr] are not .both. 80
atom of. oxygen or
sul phur;

derivative of the forrrul a phur . Carbonyl halcalkylcarbonyl,

¢5|oyr| m di ne derivatimn, aS heterocyclic-substituted alkyl,

carbamovl or

clainmed in any of cl a to 9 and i nrfRMand:lli logcthir with 1hclt;$accnt N-atom the
orm 2 heterocyclic ring ay,
g{ E;F ﬁ?dlrzxsfalhﬁ;: fi zg[.’ﬁh!@\” ng an ethe one or morc addmonal I’ctcroE;chc.p a'ﬁE‘E: ilylng an
R; and R, are hydrogen, halogen,
al kenyl, al koxycar bonyl al kyl, al kyl - alkaryl, alk'cml, alkylthioalkyl, allxou'llkyl 55
ecar bonyl aI n, acgl| ddgl hxmaﬂpodldnydther dreregfl, kylt,drbmtm-loﬂk95 nitro,  heterocyclic- -substi-a kyI
resi due. "-mm R, and R. arc: tuted alkyl which may] ¢ “P?qa’h N-¢o’ddi ti on or
t al | t gcn, unsubstituted or substituted ary A -4
met a % Q tituted or unsubstltuted hydrocarbon, or arylthio, azophenyl, alkylamind, m am no
- methyl” - 5hetcrocyc11c eyl - sulphonyl; and€KIis an arom of oxvgen orO 6Q _
Bydr Oxypyl‘l Aibchizpl@linc-imino group, sulphur; and a carrier for the activdd)- An acid
addition or arh-évfnap ox; syfphurcffec pubstitytedy amino gredipg comprising a solid dilucnt, or a liquid
1,223, 6 g dllucnt co mmg a surface active agent.
ano grou 1c1d osition comprising as
ethylamno a %bsmuiaa?hyhmubs&tmd Nearbaisil ylan aq e mmd ngncp;r QORSS s,ﬂpgr tdge

preparation gmflp,sal ts

®f pyrimcl? %;{P{/ tsqit;lgsg’
nunberegs nsgﬁ‘% aht ti/mt%l;s)
3, 9, 1 &éi

a iy Ita)tng Ry nmdn‘he Rlerivative of the
v ?’E)F:r%al fermulpi+ 13) Salts of the conpounds
deS€r’bed in any of Eranpl es
R, DtbgetHed witl! 4he aQdecend A5, - 116 lto 5

and 125 i nadabkes 4 subzstnlutcti frermilntrekdr e set 3 A sajAXHof a pyrim dine
%,erl vat i Ve&%ﬁéﬁﬁ,ﬁﬁ g f ‘elfg rF:aYatComia”‘ one or stantially as
escri bgd TR odinGL, rﬁ(@n]bjc 1 14), salt as claimed in

any of &l ai Wpdrodel 33. 6°t0 13 which is a hydr ohﬁw"al kali metal  26)

A fungi ci dahalessmposi t | on containing as salt.

active ingr ditiied of apwbiiuggl fdrogafpory ai m - 25 NR| R,
group bonded 1rect vy t0 a carbon atom
90 25 the pyrimidine ring or through an O— or or an acid addition salt of an cther thereof,
S— atom thereto, wherein R, and R, are hydrogen or lower 79
& heterocyclic-substituted alkyl radical, alkyl groups, or R, and R, together with the
a nitro group, adjacent nitrogen atom form a heterocyclic
an azophenyl group, ring; R, is a lower alkyl group; R, is a lower
95 30 an alkylsulphony! group, alkyl or alkenyl group; and X is an atom of
or R; and R, together form a substituted or  oxygen or sulphur; and a carrier for the active 75
unsubstituted alkylene or alkenylene bridging ingredient comprising a solid diluent, or a
group; and wherein X is an atom of oxygen liquid diluent containing a surface active
or sulphur; and a carrier for the acrive in- agent.

100 35 gredient comprising a solid diluent, or a 4) A fungicidal composition according to
liquid diluent containing a surface active Claim 3 wherein the active ingredient is an gp
agent. acid addition salt or a metal salt of a com-

2) A fungicidal composition comprising as pound in which R,, R, and R, are methyl or
an active ingredient an acid addition salt or ethyl groups; R, is an alkyl or alkeny! group

105 40 a meral salt of a pyrimidine derivative of containing from one to five carbon atoms; and
the formula:— X is an atom of oxygen or sulphur. 85

R 5) A fungicidal composition according to

4 any of claims 1 to 4 wherein the active in-

Ry~ gredient is a salt of a pyrimidine derivative

110 3 XH as defined and in which the group —XH is
etherified having an cther group comprising 90

an alkyl, hydroxyalkyl, aralkyl, alkenyl, alkoxy-

N N carbonylalkyl, alkylcarbonylalkyl, alkylamino-

. \ alkyl, or alkylthioalky! residue.

115 v 6) Acid addition salts and metal salts of

NR|R, a pyrimidine derivative of the formula: — 95



10 15) A salt as clained in any of clains 6 together with a diluent or
carrier. 4 to 13 which is a hydrochloride.
27) A fungicidal conposition substantially 16) A fungicidal conposition

corrprijsi ng as as described, particularly-with reference to an acti vVe;
00 e SR "™ =™ o) St ™o i combatspaotCuh

15 . 17 A fundicl'dat conposit risin desired fungal Q
i nfestatf"ons_in ngomnnn nlagPQ h%gtﬁgnp ° an—aquggugisolutlon z
of any of the salts cIRal med whi ch cenfpudids edlitiwp phiysi ¢fgant ahdr erdocus of t he cthy
or i nadny of clains 6“1“6»1115(1 is hydrogen, aikyl, or subsipyted a salt of 73!
a pyrimdine deRj ve @8) A fungPﬁ “Giﬂ’ Eg@ﬁkﬁgtgﬁ gzﬁ ?red in 3, S
clainmed in any of {cl ains to 15, or QRIUngmO aahmmmﬁﬁu ﬁglabasgarrler 5 and
I S present which ci dal ¢onposition assihei lﬁﬂig;m f&ﬂ%ulllsfi]t;tlcd aénm? 20 is a f°r§,
solid or liquid. N N 11C!3m93 qplkyl@rbogyl,] g haloalkyl-carbonyl, -
55 19) A fungi ci daN,(mﬁom tion as cf g_f)m% o }Etcr:n“ sﬁ‘lﬂgﬁd@@% conbatl ng Safﬁ
pl ant patho- in C ai 6 wherein the ,gadkht adn® 9@ Qr hetemcychcgﬂgs 55i N vvh| ch &
a plant susceptible to Iséch which may contain &@yxAmméu jliaphldal o1
conposi ti oM agsl %SldalP s of rﬂat%gé‘ﬁsmf:orhﬁfsfe%dkt e8f an %‘F fe&fnw th a in anl,",’
any of cl %il?}fﬁfﬁ;g% 13%and corrprl Si nga ‘] % a‘]{\ alﬂiﬂ rio gc]ﬁerl vative of ¢
as def igned gfg 25 waﬂu@aa b1 @m Ry Qoxﬁ'ﬁ'ﬁ RAN-Oy 17
I nhibitor. ammwany of Clainms 6 to 15 ommm funtufstibitdialor comtitute®Qaryl or 21) A an
fungicidal2§%¥905|t|on as claimed in Q§ﬁ?rewkm@d§waﬁg§§hgﬁnﬁm of claims ™
1to 5 L any of cl aifg E i jj% §‘al ning or Cli
alkoxycarbonylaryl, 1 .
16 to 1§. subsn}';utnd 01¥ u;};ubsmuted araligfi,r om O. - 6517 " ¥ h&’liﬂsﬁfll{lgﬂﬁ IQfaret hg active? isa
30) A fertubdubssieredaeypri sing a salt ofalml and R. is hydrogen or alkyl, and thax edi ent . 19
pyri m di ne Zdveqeﬁog%l{q N8 as clainmed in aoft R. arc not ;Jot}; hydrogen gln Rs 22) A 1"2%‘
a
fungi ci dal SGRBYSICRON S8, &Lsﬂummln@ 8% Aﬁggi dili £§3 aits 9a Rpdinel g dal in a7
CONPOSit§ i Ofrouh, et 1a4 &l 89 trk@in— 10 40 85% B vt
as cl ai med al qgar@nyoupf clains 1 to 5 or wei ght of the 21
active i nglae%q{gmted or unsubstituted carbamgyl 19 / 23) A ?r?,:-f
fungi ci dal gsi§ 0as 4 | R3 ol aim 21 ng&
contal mong T ratd A Rios uﬁﬁ/aﬁfgaﬁéi T.| WACE REBERTS, 0 2
35 by melghmgof the active ing redlent Agent for: the Chin
Appl i cant &t R P’F‘l Tt éﬁeﬂﬁeorwltHébe 's Stationery Ofi by the Courier WC‘Z%’:
Press, Le% =Y ?@ﬁ m%i :i% “on ‘ﬁﬁed by the Pg%hgp/f¥$ice, 25 Sout hanpt on in ¢
BU|Id|mgs o@ ganl W mm i ch copies nayNQﬁLpbtained, not: 35 by w

both 80 a'tdlmdrcthaahno R, are: i
hydrogen, and acid addition salts of an ether thereof,

a substituted or unsubstituted hydrocarbon wherein R, and R. are hydrogen or lower
group bonded dircctly to a carbon atom alkyl groups, or R, and R, togcthcr with

30 of the pyrimidine ring or through an O— the adiacent nitrogen atom form a therOuychc ()]
or S—- atom thereto, ring; R, is a lower alkyl group; R, is a lower
a heterocyclic-substituted alkyl radical, alkyl or alkenyl group; X is an atom of
a nitro group, oxygen or sulpl‘ur, provided that R, is not ;
an azophenyl group, bydrogen when R,, R, and R, are all atkyl !
35 an alkylsulphonyl group; groups and that R, and R, are not beth 80
and whercin X is an atom of oxygen or hydrogen when R, and R, arc both alkyl
sulphur; groups.
Provided that R, is not hydrogen when R, 9) A salt of a pyrimidine derivative claimed

is hydrogen, or when R, and R, are alkyl in Claim 8 wherein the active ingredient is a
40 and R, is hydrogen or alkyl, and that R, compound in which R, R. and R‘ are methyl 85
and R, arc not both hydrogen when R, or cthyl groups; R. is an alkyl or alkenyl

and R; are both alkyl groups, group comammgr from two to five carbon
7) Acid addition salts and metal salts of atoms; and X is an atom of oxygen or sud-
a pyrimidine derivative of the formula:— phur.

R 10) A salt of a pyrimidine derivative as 90

4 claimed in any of claims 6 to 9 and in M:lldl

the gron —XH is etherified having an ether

R3 / XH group g)mprlsmv an alkyi, hydroxyall\yl

45 i aralkyl, alkenyl, alkoxycarbonylalkyl, alkyl-
carbonylalkyl, alkylaminoalkyl, or alkylthio- 95

N N alkyl residue.
\/ 11) An acid addition or metal salt of 2-
dimethylamino - 4 - methyl - 5 - » - butyl-
NR{ R4 6 - l’vdrowpynnld ne.

12) An acid addition or metal salt of 2- 100
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ethylamino - 4 - methyl - 5 - n - butyl - 6-
hydroxypyrimidine.

13) Salts of the compounds numbered 2,
3, 9, 12, 28, 37, 61, 69, 74, 90, 115, 116
and 125 in Tables I to II1 hercinbefore sct
forth.

14) A salt as claimed in any of claims
6 10 13 which is a hydrohalide or alkali metal
salt.

15) A salt as claimed in any of claims 6
to 13 which is a hydrochloride.

16) A fungicidal composition comprising as
an active ingredient a salt as claimed in any
of claims 6 to 15, and a carrier,

17) A fungicidal composition comprising
an aqucous solution of any of the salts claimed
in any of claims 6 to 15.

18) A fungicidal composition as claimed in

Claim 16 wherein a carrier is present which

is a solid or liquid.

19) A fungicidal composition as claimed
in Claim 16 wherein the carrier is water.

20) A fungicidal composition as claimed
in any of claims 16 to 19 and comprising a
wetting agent and/or a corrosion inhibitor.

21) A fungicidal composition as claimed in
any of claims 1 10 5 or 16 to 19 containing
from 0.001%, to 85%, by weight of the active
ingredient.

22) A fungicidal composition as claimed in
Claim 21 containing from 10 to 85%, by
weight of the active ingredient.

23) A fungicidal composition as claimed
in Claim 21 containing from 0.001 to 10%,
by weight of the active ingredient.

24) A process for the preparation of salts
of pyrimidine derivatives of Tables I to IIT
substantially as described in any of Examples
i to 33.

25) A salt of a pyrimidine derivative sub-
stantially as described in any of Examples 1
to 33.

26) A fungicidal composition containing as
active ingredient a salt claimed in Claim 25
together with a diluent or carricr.

27) A fungicidal composition substantially
as described, particularly with reference t
Examples 34 to 43, :

28) A method for the combating of un-
desired fungal infestations in growing plants
which comprises applying to the locus of the
plant a salt of a pyrimidine derivative as
claimed in any of claims 6 to 15, or a fungi-
cidal composition as claimed in any of claims
1to5 or 16 to 19.

29) A method of combating plant patho-
gens, in which a2 plant susceptible to such
pathogens, or sced thereof, is treated with a
salt of a pyrimidine derivative as defined in
any of Claims 6 to 15 or a fungicidal com-
position as claimed in any of claims 1 to 5
or 16 to 19.

30) A fertiliser comprising a salt of a
pyrimidine derivative as claimed in any of
claims 6 to 15 or a fungicidal composition
as claimed in any of claims 1 to § or 16
to 19.

T. WACE ROBERTS,
Agent for the Applicants.
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