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57 ABSTRACT 
A benzyl-pyrimidinylalkyl-ether of the formula 

x3 
x2 

CH-O-CH-R 
X 

N N 
ne-1 

in which 
R is alkyl, optionally substituted cycloalkyl or option 

ally substituted phenyl, and 
X, X and X each independently is hydrogen, halo 

gen, alkyl, cycloalkyl, alkoxy, alkylthio, halogeno 
alkyl, halogenoalkoxy, halogenoalkylthio, cyano, 
optionally substituted phenoxy, optionally substi 
tuted phenylalkyl or optionally substituted pheny 
lalkoxy, 

or an acid addition salt or metal salt complex thereof, 
which possesses fungicidal and plant growth-regulating 
properties. The corresponding pyrimidinyl-carbinols 
are also new, 

14 Clains, No Drawings 

Re. 32,796 

  



Re. 32,796 
1. 

BENZYL-PYRMONYLALKYLETHERS AS 
PLANT GROWTH REGULATORS AND 
FUNGICIDES, AND CORRESPONDING 

PYRMONYLCARBNOLS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

The present invention relates to certain new benzyl 
pyrimidinylalkyl-ethers, to a process for their prepara 
tion and to their use as plant growth regulators and 
fungicides. The invention also relates to certain new 
pyrimidinylcarbinols which are used as intermediate 
products for the preparation of benzyl-pyrimidinylal 
kyl-ethers, and to a process for the preparation of the 
pyrimidinylcarbinols. 

It has already been disclosed that hydroxypyrimidine 
derivatives, for example 2-chlorophenyl-4-fluorophe 
nyl-pyrimidin-5-yl-methanol or 4-fluorophenyl-phenyl 
pyrimidin-5-yl-methanol, have good pesticidal proper 
ties (see U.S. Pat. Nos. 3,818,009, 3,868,244, 3,869,456 
and 3,887,708). 

It has already been disclosed, in addition, that 3-sub 
stituted pyridine derivatives, for example 
1-(2,4-dichlorophenoxy)-2-phenyl-1-pyridin-3-yl-1-(4- 
chloro-2-methoxyphenoxy)-2-1-pyridin-2-ethanone or 
3-yl-ethanone, have good fungicidal properties (see 
DE-OS (German Published Specification) No. 
2,909,287). However, the action of all these compounds, 
particularly when small quantities and low concentra 
tions are used, is not always completely satisfactory. 
The present invention now provides, as new com 

pounds, the benzyl-pyrimidinylalkyl-ethers of the gen 
eral formula 

X3 (I) 
X2 

CH-O-CH-R 
1 

X N 

N N 
Na 

in which 
R represents alkyl, optionally substituted cycloalkyl or 
optionally substituted phenyl and 

X, X and X are selected independently and each 
represent hydrogen, halogen, alkyl, cycloalkyl, alk 
oxy, alkylthio, halogenalkyl, halogenoalkoxy, 
halogenoalkylthio, cyano, optionally substituted 
phenyl, optionally substituted phenoxy, optionally 
substituted phenylalkyl or optionally substituted phe 
nyalkoxy, 

and the acid-addition salts and metal-salt complexes 
thereof. 
The compounds of the formula (I) have an asymmet 

ric carbon atom; they can therefore occur as the two 
optical isomers or as the racemate. All of the isomers 
are comprehended by formula (I) 
The present invention also provides a process for the 

preparation of a benzyl-pyrimidinylalkyl-ether of the 
formula (I), or an acid addition salt or metal salt com 
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plex thereof, in which a pyrimidinyl-carbinol of the 
general formula 

H-O-CH-R, (II) 

1N 
N N 
ne 

in which R has the meaning given above, is reacted with 
a benzyl halide of the general formula 

X (III) 
x2 

CH2-Hal, 
X 

in which X, X2 and X have the meanings given above 
and Hal represents halogen, 

in the presence of a solvent and, if appropriate, in the 
presence of a strong base or, if appropriate, in the 
presence of an acid-binding agent, and, if required, an 
acid or a metal salt is added onto the resultant con 
pound. 
It has been found that the benzyl-pyrimidinyl-alkyl 

ethers of the formula (I) and the acid addition salts and 
metal salt complexes thereof have powerful plant 
growth-regulating and fungicidal properties. 

Surprisingly, the compounds of the formula (I) ac 
cording to the invention show a better growth-regulat 
ing action than the known hydroxypyrimidine deriva 
tives from the state of the art, and a better fungicidal 
action than the 3-substituted pyridine derivatives which 
are likewise known. The active compounds according 
to the invention thus represent an enrichment of the art. 

Formula (I) gives a general definition of the benzyl 
pyrimidinylalkyl-ethers according to the invention. 
Preferably, in this formula, 
R represents straight-chain or branched alkyl having 1 

to 8 carbon atoms; cycloalkyl which has 3 to 7 carbon 
atoms and which is optionally substituted by alkyl 
having 1 to 4 carbon atoms; or optionally substituted 
phenyl, preferred substituents being halogen, alkyl 
and alkoxy, each having 1 to 4 carbon atoms, and 
halogenoalkyl having 1 to 2 carbon atoms and 1 to 5 
identical or different halogen atoms (especially fluo 
rine atoms and chlorine atoms), 

X represents hydrogen, halogen, straight-chain or 
branched alkyl having 1 to 4 carbon atoms, cycloal 
kyl having 3 to 7 carbon atoms, alkoxy or alkylthio, 
each having 1 to 4 carbon atoms, halogenoalkyl, 
halogenoalkoxy or halogenoalkylthio, each having 1 
to 4 carbon atoms and 1 to 5 identical or different 
halogen atoms (especially fluorine atoms and chlorine 
atoms), cyano or optionally substituted phenyl, phe 
noxy, phenylalkyl having 1 to 4 carbon atoms in the 
alkyl part or phenylalkoxy having 1 to 4 carbon 
atoms in the alkoxy part, preferred substituents in 
each case being halogen and/or alkyl having 1 to 4 
carbon atoms, 

X2 represents hydrogen, halogen, straight-chain or 
branched alkyl having 1 to 4 carbon atoms, cycloalkyl 
having 3 to 7 carbon atoms, alkoxy or alkylthio, each 
having 1 to 4 carbon atoms, or halogenoalkyl, haloge 
noalkoxy or halogenoalkylthio, each having 1 to 4 
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carbon atoms and 1 to 5 identical or different hallegen 
atoms (especially fluorine atoms and chlorine atoms), 
and 

X represents hydrogen, halogen, straight-chain or 
branched alkyl having 1 to 4 carbon atoms, cycloal 
kyl having 3 to 7 carbon atoms, alkoxy or alkylthio, 
each having 1 to 4 carbon atoms, or halogenoalkyl, 
halogenoalkoxy or halogenoalkylthio, each having 1 
to 4 carbon atoms and 1 to 5 identical or different 
halogen atoms (especially fluorine atoms and chlorine 
atoms). 
Particularly preferred compounds of the formula (I) 

are those in which 
R represents isopropyl, isobutyl, tert-butyl, n-pentyl, 

n-hexyl, optionally methyl-substituted cyclopenity or 
cyclohexyl, or phenyl which is optionally substituted 
by fluorine, chlorine, methyl, methoxy or trifluoro 
methyl, 

Xi represents hydrogen, fluorine, chlorine, methyl, 
tert-butyl, cyclohexyl, methoxy, methylthio, trifluo 
romethyl, trifluoromethoxy, trifluoromethylthio, cy 
ano, or phenyl, phenoxy, benzyl or benzyloxy, each 
of which is optionally substituted by fluorine, chlo 
rine or methyl, 

X2 represents hydrogen, fluorine, chlorine, methyl, 
tert.-butyl, cyclohexyl, methoxy, methylthio, trifluo 
romethyl, trifluoromethoxy or trifluoromethylthio, 
and 

X represents hydrogen, fluorine, chlorine, methyl, 
methoxy, methyl or trifluoromethyl. 
in addition to the compounds mentioned later in the 

preparative examples, the following compounds of the 
general formula (I) may be individually mentioned. 

TABLE 1. 
X3 (I) 

X2 

CH-O-CH-R 

X 1N 
N N 
n 

X x2 X R 
4-Cl H H 

-O-Cl 
4-F H H C 

C 

4-Cl 2-C H 

-O-Cl 
2-Cl 6F H O 

C 

H H 

4-O) -O-Cl 
4-CF3 H H 

-O-Cl 
3-Cl 4-Cl H 

8. -O-Cl 
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TABLE 1-continued 
X (I) 

x2 

CH-O-CH-R 

X 1N 
N N 
Na 

X x2 X R 

4-OCH3 H H C 
Cl 

4-OCF H H 

-O-Cl 

H H -(CH2)5-CH 

4-O) 
4-CF3 H H -(CH2)5-CH 
3-Cl Hamic H -(CH2)s-CH3 
4-OCH3 H H -(CH2)5-CH 
4-OCFs H H -(CH2)5-CH3 

H H -C(CH3)3 

c-O- 
H H -C(CH3)3 

(O-o- 
H H -COH3) 

C-( )-o- 
H H -C(CH3)3 

(O)-CH,- 
(O)-CH-O- 

If, for example, 2,2-dimethyl-1-hydroxy-1-(pyrimi 
din-5-yl)-propane and 4-chlorobenzyl chloride are used 
as starting materials and sodium hydride is used as the 
base, the course of the reaction can be represented by 
the following equation: 

Ho-CH-C(CH3), it NH--> 
(2) to CH-Cl 

N N 
ne 

e-O)-al-ol-ce -N 
N N 
aa 
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Formula (II) gives a general definition of the 
pyrimidinyl-carbinois to be used as starting materials in 
carrying out the process according to the invention. In 
this formula, R preferably represents those radicals 
which have already been mentioned in connection with 
the description of the compounds of the formula (I) as 
being preferred. 
The pyrimidinyl-carbinols of the formula (II) have 

not hitherto been described in the literature. However, 
they can be obtained in a known manner by a process in 
which pyrimidine halides of the general formula 

(IV) 

in which Z represents halogen, particularly chlorine 
or bromine, 

are reacted with aldehydes of the general formula 
OCH-R (W), 

in which R has the meaning given above, in the pres 
ence of a diluent and in the presence of an alkali metal 
organic compound. 

Inert organic solvents are preferred diluents for the 
preparaton of the pyrimidinyl-carbinols of the formula 
(II). These include, as preferences, those solvents which 
have a low melting point, such as ethers, for instance 
diethyl ether or tetrahydrofuran. The reaction is prefer 
ably carried out using mixtures of these two ethers. 
The preparation of the compounds of the formula (II) 

is effected in the presence of an alkali metal-organic 
compound. Alkali metal-alkyls, such as n-butyl-lithium, 
are preferably employed for this purpose; alkali metal 
aryls, such as phenyl-lithium, can also be used. 

In carrying out this process, the reaction tempera 
tures can be varied within a particular range. In general 
the reaction is carried out at temperatures between 
- 150'C. and -50' C., preferably between -120' C. 
and -80' C. 
This process is preferably carried out under an inert 

gas, such as, in particular, nitrogen or argon. 
In carrying out this process, 1 to 2 moles of aldehyde 

of the formula (V) are preferably employed per mole of 
pyrimidine halide of the formula (IV). The alkali metal 
organic compound is advantageously used in an excess 
of 5 to 75 mole percent, preferably of 10 to 50 mole 
percent. 
The isolation of the compounds of the formula (II) is 

effected by hydrolyzing, for example with saturated 
ammonium chloride solution or with water, the alkali 
metal alkanolate (for example lithium-alkanolate) which 
is first formed in the reaction. The further working-up is 
then effected in the customary manner. 
The pyrimidinyl-carbinols of the formula (II) repre 

sent generally interesting intermediate products, for 
example for the preparation of the compounds of the 
formula (). 
The pyrimidine halides of the formula (IV) and the 

aldehydes of the formulas (V) are generally known 
compounds of organic chemistry. 

Formula (III) provides a general definition of the 
benzyl halides additionally to be used as starting materi 
als in carrying out the process according to the inven 
tion. In this formula, X1, X2 and Xpreferably represent 
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6 
those radicals which have already been mentioned in 
connection with the description of the compounds of 
the formula (I) as being preferred. Hal preferably repre 
sents chlorine or bromine. 
The benzyl halides of the formula (III) are generally 

known compounds of organic chemistry. 
Inert organic solvents are preferred solvents for the 

process according to the invention. These include as 
preferences, ethers, such as diethyl ether or dioxane; 
aromatic hydrocarbons, such as toluene and benzene; 
and dimethylsulphoxide or dimethylformamide. 

In carrying out the process according to the inven 
tion, the reaction temperatures can be varied within a 
wide range. In general, the reaction is carried out at a 
temperature between 0 and 100' C., preferably be 
tween 20' and 80' C. 
The process according to the invention can be carried 

out, if appropriate, in the presence of a strong base. 
These include, as preferences, alkali metal hydrides, 
alkali metal amides and alkali metal alcoholates, for 
example sodium hydride, sodium amide and potassium 
tert-butylate. 
The process according to the invention can be carried 

out, if appropriate, in the presence of acid-binding 
agents. These include organic bases, preferably tertiary 
amines, and inorganic bases, for example alkali metal 
hydroxides. 

In carrying out the process according to the inven 
tin invention, 1 to 3 moles of benzyl halide of the for 
mula (III) are preferably employed per mole of com 
pound of the formula (II). The isolation of the end prod 
ucts of the formula () is effected in the customary man 
C. 

In preferred embodiments, the process is advanta 
geously carried out in such a manner that the pyrimidi 
nylcarbinol of the formula (II), in a suitable inert or 
ganic solvent, is converted by means of an alkali metal 
hydride or alkali metal amide into the alkanolate, and 
the latter is immediately reacted, without isolation, with 
a benzyl halide of the formula (III), the compounds of 
the formula (I) according to the invention being ob 
tained in one operation, with elimination of alkali hal 
ide. 
According to further preferred embodiments, the 

reaction according to the invention is carried out in a 
two-phase system, such as, for example, aqueous sodium 
hydroxide or potassium hydroxide solution/toluene or 
methylene chloride, with the addition of 0.01-1 mole of 
a phase transfer catalyst, for example in ammonium 
compound or phosphonium compound, tetrabutylam 
monium bromide, benzyl-dodecyl-dimethyl-ammonium 
chloride (Zephirol) and triethylbenzyl-ammonium chlo 
ride being mentioned as examples. 
The following are preferred acids which are suitable 

for the preparation of acid addition salts of the con 
pounds of the formula (I): the hydrohalic acids (for 
example hydrobromic acid and, particularly, hydro 
chloric acid), phosphoric acid, nitric acid, sulphuric 
acid, monofunctional and bifunctional carboxylic acids 
and hydroxycarboxylic acids (for example acetic acid, 
maleic acid, succinic acid, fumaric acid, tartaric acid, 
citric acid, salicylic acid, sorbic acid and lactic acid) and 
sulphonic acids (for example p-toluenesulphonic acid 
and 1,5-naphthalenedisulphonic acid). 
The acid addition salts of the compounds of the for 

mula (I) can be obtained in a simple manner by custom 
ary methods of salts formation, for example by dis 
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solving a compound of the formula (I) in a suitable inert 
solvent and adding the acid, for example hydrochloric 
acid, and can be isolated in a known manner, for exam 
ple by filtering off, and can be purified, if appropriate, 
by washing with an inert organic solvent. 

Salts of metals of main groups II to IV and subgroups 
I and II and IV to VIII are preferred salts suitable for 
the preparation of metal salt complexes of the com 
pounds of the formula (I), copper, zinc, manganese, 
magnesium, tin, iron and nickel being mentioned as 
examples. 
Anions which are preferably derived from the fol 

lowing acids are suitable anions of the salts: hydrohalic 
acids (for example hydrochloric acid and hydrobromic 
acid), phosphoric acid and sulphuric acid. 
The metal complexes of compounds of the formula 

(I) can be obtained in a simple manner by customary 
processes, for example by dissolving the metal salt in 
alcohol, for example ethanol, and adding the solution to 
the compound of the formula (), Metal salt complexes 
can be isolated in a known manner, for example by 
filtering off, and can be purified, if appropriate, by re 
crystallization. 
The active compounds which can be used according 

to the invention engage in the metabolism of the plants 
and can therefore be employed as growth regulators. 

Experience to data of the mode of action of plant 
growth regulators has shown that an active compound 
can also exert several different actions on plants. The 
actions of the compounds depend essentially on the 
point in time at which they are used, relative to the 
stage of development of the plants, and on the amounts 
of active compound applied to the plants or their envi 
ronment and the way in which the compounds are ap 
plied. In every case, growth regulators are intended to 
influence the crop plants in the particular manner de 
sired. 

Plants growth regulating compounds can be en 
ployed, for example, to inhibit vegetative growth of the 
plants. Such inhibition of growth is inter alia of eco 
nomic interest in the case of grasses, since it is thereby 
possible to reduce the frequency of cutting the grass in 
ornamental gardens, parks and athletic fields, at bor 
ders, at airports or in fruit orchards. The inhibition of 
growth of herbaceous and woody plants at borders and 
in the vicinity of pipelines or overland lines or, quite 
generally, in areas in which heavy additional growth of 
plants is undesired, is also of importance. 
The use of growth regulators to inhibit the growth in 

height of cereals is also important. The danger of lodg 
ing of the plants before harvesting is thereby reduced or 
completely eliminated. Furthermore, growth regulators 
can strengthen the stems of cereais, which again coun 
teracts lodging. The use of growth regulators for short 
ening and strengthening the stem enables higher 
amounts of fertilizer to be applied to increase the yield, 
without danger of the cereal lodging. 

In the case of many crop plants, inhibition of the 
vegetative growth makes denser planting possible, so 
that greater yields per area of ground can be achieved. 
An advantage of the smaller plants thus produced is also 
that the crop can be worked and harvested more easily. 

Inhibition of the vegetative growth of plants can also 
lead to increases in yield, since the nutrients and assimi 
lates benefit blossoming and fruit formation to a greater 
extent than they benefit the vegetative parts of plants. 

Promotion of vegetative growth can also frequently 
be achieved with growth regulators. This is of great 
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utility if it is the vegetative parts of the plants which are 
harvested. Promoting the vegetative growth can, how 
ever, also simultaneously lead to a promotion of genera 
tive growth, since more assimilates are formed, so that 
more fruit, or larger fruit, is obtained. 

Increase in yield can in some cases be achieved by 
affecting the plant metabolism, without noticeable 
changes in vegetative growth. A change in the compo 
sition of plants, which in turn can lead to a better quality 
of the harvested products, can furthermore be achieved 
with growth regulators. Thus it is possible, for example, 
to increase the content of sugar in sugar beet, sugar 
cane, pineapples and citrus fruit or to increase the pro 
tein content in soya or cereals. Using growth regulators 
it is also possible, for example, to inhibit the degradation 
of desired constituents, such as, for example, sugar in 
sugar beet or sugar cane, before or after harvesting. It is 
also possible favorably to influence the production or 
the efflux of secondary plant constituents. The stimula 
tion of the latex flux in rubber trees may be mentioned 
as an example. 

Parthenocarpous fruit can be formed under the influ 
ence of growth regulators. Furthermore, the gender of 
the flowers can be influenced. Sterility of the pollen can 
also be produced, which is of great importance in the 
breeding and preparation of hybrid seed. 

Branching of plants can be controlled by using 
growth regulators. On the one hand, by breaking the 
apical dominance the development of side shoots can be 
promoted, which can be very desirable, especially in the 
cultivation of ornamental plants, also in connection 
with growth inhibition. On the other hand, however, it 
is also possible to inhibit the growth of side shoots. 
There is great interest in this action, for example, in the 
cultivation of tobacco or in the planting of tomatoes. 
The amount of leafon plants can be controlled, under 

the influence of growth regulators, so that defoliation of 
the plants at a desired point in time is achieved. Such 
defoliation is of great importance in the mechanical 
harvesting of cotton, but is also of interest for facilitat 
ing harvesting in other crops, such as, for example, in 
viticulture. Defoliation of the plants can also be carried 
out to lower the transpiration of plants before they are 
transplanted. 
The shedding of fruit can also be controlled with 

growth regulators. On the one hand, it is possible to 
prevent premature shedding of fruit. However, on the 
other hand, shedding of fruit, or even the fall of blos 
soms, can be promoted up to a certain degree (thinning 
out) in order to interrupt the alternance. By alternance 
there is understood the preculiarity of some varieties of 
fruit to produce very different yields from year to year, 
for endogenic reasons. Finally, using growth regulators 
it is possible to reduce the force required to detach the 
fruit at harvest time so as to permit mechanical harvest 
ing of or facilitate manual harvesting. 

Using growth regulatores regulators, it is further 
more possible to achieve an acceleration or retardation 
of ripening of the harvest product, before or after har 
vesting. This is of particular advantage, since it is 
thereby possible to achieve optimum adaptation to mar 
ket requirements. Furthermore, growth regulators can 
at times improve the coloration of fruit. In addition, 
concentrating the ripening within a certain period of 
time is also achievable with the aid of growth regula 
tors. This provides the preconditions for being able to 
carry out complete mechanical or manual harvesting in 
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only a single pass, for example in the case of tobacco, 
tomatoes or coffee. 
Using growth regulators, it is furthermore possible to 

influence the latent period of seeds or buds of plants, so 
that the plants, such as, for example, pineapple or orna 
mental plants in nurseries, germinate, shoot or blossom 
at a time at which they normally show no readiness to 
do so. Retarding the shooting of buds or the germina 
tion of seeds with the aid of growth regulators can be 
desirable in regions where frost is a hazard, in order to 
avoid damage by late frosts. 

Finally, the resistance of plants to frost, drought or a 
high salt content in the soil can be induced with growth 
regulators. Cultivation of plants in regions which are 
usually unsuitable for this purpose thereby becomes 
possible. 
The preferred time of application of the growth regu 

lators depends on the climatic and vegetative circum 
stances. 
The foregoing description should not be taken as 

implying that each of the compounds can exhibit all of 
the described effects on plants. The effect exhibited by 
a compound in any particular set of circumstances must 
be determined empirically. 
The active compounds according to the invention 

also exhibit a powerful microbicidal action and can be 
employed in practice for combating undesired microor 
ganisms. The active compounds are suitable for use as 
plant protection agents. 

Fungicidal agents in plant protection are employed 
for combating Plasmodiophoromycetes, Oomycetes, 
Chytridiomycetes, Zygomycetes, Ascomycetes, Basidi 
omycetes and Deuteromycetes. 
The good toleration by plants of the active com 

pounds at the concentrations required for combating 
plant diseases, permits treatment of above-ground parts 
of plants, of vegetative propagation stock and seeds, 
and of the soil. 
As plant protection agents, the active compounds 

according to the invention can be used with particularly 
good success for combating those fungi which cause 
powdery mildew diseases; thus, they can be used for 
combating Erysiphe species, for example against the 
powdery mildew of barley or powdery mildew of cere 
als causative organism (Erysiphe graminis) and the 
powdery mildew of cucumber causative organism 
(Erysiphe cichoreacearum). 

In addition, the compounds according to the inven 
tion exhibit a broad fungicidal in vitro spectrum. 
When used in appropriate concentrations, the sub 

stances according to the invention also exhibit a herbi 
cidal action. 
The active compounds can be converted into the 

customary formulations, such as solutions, emulsions, 
suspensions, powders, foams, pastes, granules, aerosols, 
very fine capsules in polymeric substances and in coat 
ing compositions for seed, as well as ULV formulations. 
These formulations may be produced in known man 

ner, for example by mixing the active compounds with 
extenders, that is to say liquid or liquefied gaseous or 
solid diluents or carriers, optionally with the use of 
surface-active agents, that is to say emulsifying agents 
and/or dispersing agents and/or foam-forming agents. 
In the case of the use of water as an extender, organic 
solvents can, for example, also be used as auxiliary sol 
Wents. 
As liquid diluents or carriers, especially solvents, 

there are suitable in the main, aromatic hydrocarbons, 
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10 
such as xylene, toluene or alkyl naphthalenes, chlori 
nated aromatic or chlorinated aliphatic hydrocarbons, 
such as chlorobenzenes, chloroethylenes or methylene 
chloride, aliphatic or alicyclic hydrocarbons, such as 
cyclohexane or paraffins, for example mineral oil frac 
tions, alcohols, such as butanol or glycol as well as their 
ethers and esters, ketones, such as acetone, methyl ethyl 
ketone, methyl isobutyl ketone or cyclohexanone, or 
strongly polar solvents, such as dimethylformamide and 
dimethylsulphoxide, as well as water. 
By liquefied gaseous diluents or carriers are meant 

liquids which would be gaseous at normal temperature 
and under normal pressure, for example aerosol propel 
lants, such as halogenated hydrocarbons as well as bu 
tane, propane, nitrogen and carbon dioxide. 
As solid carriers there may be used ground natural 

minerals, such as kaolins, clays, talc, chalk, quartz, atta 
pulgite, montnorillonite or diatomaceous earth, and 
ground synthetic minerals, such as highly-dispersed 
silicic acid, alumina and silicates. As solid carriers for 
granules there may be used crushed and fractionated 
natural rocks such as calcite, marble, pumice, sepiolite 
and dolomite, as well as synthetic granules of inorganic 
and organic meals, and granules of organic material 
such as sawdust, coconut shells, corn cobs and tobacco 
stalks. 
As emulsifying and/or foam-forming agents there 

may be used non-ionic and anionic emulsifiers, such as 
polyoxyethylene-fatty acid esters, polyoxyethylene 
fatty alcohol ethers, for example alkylaryl polyglycol 
ethers, alkyl sulphonates, alkyl sulphates, aryl sulpho 
nates as well as albumin hydrolysis products. Dispersing 
agents include, for example, lignin sulphite waste li 
quors and methylcellulose. 

Adhesives such as carboxymethylcellulose and natu 
ral and synthetic polymers in the form of powders, 
granules or latices, such as gum arabic, polyvinyl alco 
hol and polyvinyl acetate, can be used in the formula 
tions. 

It is possible to use colorants such as inorganic pig 
ments, for example iron oxide, titanium oxide and Prus 
sian Blue, and organic dyestuffs, such as alizarin dye 
stuffs, azo dyestuffs or metal phthalocyanine dyestuffs, 
and trace nutrients, such as salts of iron, manganese, 
boron, copper, cobalt, molybdenum and zinc. 
The formulations in general contain from 0.1 to 95 

percent by weight of active compound, preferably from 
0.5 to 90 percent by weight. 
The active compounds according to the invention 

can be present in the formulations as a mixture with 
other active compounds, such as fungicides, insecti 
cides, acaricides and herbicides, and also as mixtures 
with fertilizers and other growth regulators. 
The active compounds can be used a as such, in 

the form of their formulations or as the use forms pre 
pared therefrom, such as ready-to-use solutions, emulsi 
fiable concentrates, emulsions, foams, suspensions, wet 
table powders, pastes, soluble powders, dusting agents 
and granules. They may be used in the customary man 
ner, for example by watering, spraying, atomising, scat 
tering, dusting, foaming, coating and the like. Further 
more, it is possible to apply the active compounds in 
accordance with the ultra-low volume process or to 
inject the active compound preparation or the active 
compound itself into the soil. It is also possible to treat 
the seeds of plants. 
When the compounds according to the invention are 

employed as plant growth regulators, the use quantities 
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can be varied within a relatively wide range. In general 
0.01 to 50 kg. preferably 0.05 to 10 kg, are used per 
hectare of soil area. 
According to the type of application, the use quantity 

can be varied within a relatively wide range also when 
the substances according to the invention are employed 
as fungicides. Thus, especially in the treatment of parts 
of plants, the active compound concentrations in the use 
forms are, in general, between 1 and 0.0001% by 
weight, preferably between 0.5 and 0.001% by weight. 
For the treatment of seeds, quantities of active com 
pound of generally 0.001 to 50 g, preferably 0.01 to 10 
g, are employed per kg of seed. For the treatment of 
soil, active compound concentrations, at the point of 
action, of generally 0.00001 to 0.1% by weight, prefera 
bly of 0.0001 to 0.02%, are employed. 
The present invention also provides a plant growth 

regulating or fungicidal composition containing as ac 
tive ingredient a compound of the present invention in 
admixture with a solid or liquefied gaseous diluent or 
carrier or in admixture with a liquid diluent or carrier 
containing a surface-active agent. The present invention 
also provides a method of combating fungi which com 
prises applying to the fungi, or to a habitat thereof, a 
compound of the present invention alone or in the form 
of a composition containing as active ingredient a com 
pound of the present invention in admixture with a 
diluent or carrier. 
The present invention also provides a method of 

regulating the growth of plants which comprises apply 
ing to the plants, or to a habitat thereof, a compound of 
the present invention alone or in the form of a composi 
tion containing as active ingredient a compound of the 
present invention in admixture with a diluent or carrier. 
The present invention further provides crops pro 

tected from damage by fungi by being grown in areas in 
which immediately prior to and/or during the time of 
the growing a compound of the present invention was 
applied alone or in admixture with a diluent or carrier. 
The present invention further provides plants, the 

growth of which has been regulated by their being 
grown in areas in which immediately prior to and/or 
during the time of the growing a compound of the pres 
ent invention was applied alone or in admixture with a 
diluent or carrier. 

It will be seen that the usual methods of providing a 
harvested crop may be improved by the present inven 
tion. 

PREPARATIVE EXAMPLES 
Example 1 

Preparation of the starting material 

(a) HO-HC-C(CH3)3 (-1) 

N N 
Ne 

225 g of 5-bromopyrimidine were dissolved in 1.5 
liters of absolute tetrahydrofuran/1,000 ml of absolute 
ether, and the solution was cooled to -120' C. 250 ml 
of 50% strength n-butyl-lithium (in n-hexane) were 
added dropwise to the solution, during the course of 2 
hours, at an internal temperature of -105 to -115 C. 
The mixture was further stirred for 1 hours at this tem 
perature. 309 ml of trimethylacetaldehyde was then 
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added dropwise during the course of 2 hours. The reac 
tion mixture was then further stirred for 4 hours at this 
temperature. The reaction mixture was allowed to 
warm up to room temperature overnight, and 83 g of 
ammonium chloride, dissolved in a minimum quantity 
of water, were then added to it. The aqueous phase was 
separated off, and the organic phase was washed twice 
with saturated aqueous sodium chloride solution, dried 
over sodium sulphate and concentrated. 155 g (56% of 
theory) of 5-(1-hydroxy-2,2-dimethylpropyl)pyrimidine 
of melting point 94-96' C. were obtained after recrys 
tallization of the residue from acetonitrile. 
The following starting materials of the formula (II) 

were obtained by analogous methods: 
TABLE 2 

s (II) 
N N 
Na 

Starting 
Materia 

No. R Physical constants 
I-2 -CH(CH3) boiling point: 

80-82 C./0.02 mm Hg 

I-3 melting point: 
(E) 85-87 C. 

I-4 O Cl 

-S -(CH2)CH3 boiling point: 
18-2S' C.O.005 mbar 

(l) 

-O-as 
N N 
n1 

() 

(b) C. CH-O-CH-C(CH3)3 

(6. 
N1 

200 ml of 33% strength aqueous sodium hydroxide 
solution were added to a solution of 16.6 g of 5-(1- 
hydroxy-2,2-dimethylpropyl)-pyrimidine, 32.2 g of 4 
chlorobenzyl chloride and 6 g of tetrabutylammonium 
bromide in 200 ml of toluene. The reaction mixture was 
stirred vigorously at room temperature for 18 hours. 
The aqueous phase was separated off, and the toluene 

phase was diluted with toluene, washed four times with 
water and once with saturated aqueous sodium chloride 
solution, dried over sodium sulphate and concentrated. 
The oleaginous residue was dissolved in ether/hexane, 
and the solution was treated with hydrogen chloride 
gas. The resulting crystalline precipitate was filtered off 
under suction and rinsed with ether, and ethyl aceta-. 
te/1N sodium hydroxide solution was added to it, the 
free base again being formed. 
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20.3 g (70% of theory) of 5-1-(4-chlorobenzyloxy)- 
2,2-dimethylpropyl-pyrimidine of melting point 
77-78.5" C. were obtained after recrystallization from 
hexane. 

(2) 

CHO CHOCH-COCH3)3 

N O 

N N 
Na 

3.3 g of sodium hydride (80% strength in paraffin oil) 
were added to a solution of 16.6 of 5-(1-hydroxy-2,2- 
dimethylpropyl)-pyrimidine in 150 ml of absolute di 
methylsulphoxide, while stirring at room temperature. 
After 1 hour, a solution of 17.3 g of 4-methoxybenzyl 
chloride in 50 of absolute dimethylsulphoxide was 
added dropwise to the mixture. The reaction mixture 
was then further stirred for 3 days at room temperature. 
The dimethylsulphoxide solution was concentrated, 

and the residue was taken up in ethyl acetate, washed 
once with water and once with saturated aqueous so- 2S 
dium chloride solution, dried over sodium sulphate and 
concentrated. The residue was dissolved in ether/hex 
ane and the solution was treated with hydrogen chlo 
ride gas. The resulting crystalline precipitate was fil 
tered off under suction and rinsed with ether, and ethyl 
acetate/1N 1N sodium hydroxide solution was added to 
it, the free base being formed. 25.4 g (89% of theory) of 5-(1-(4-methoxybenzyloxy)-2,2-dimethylpropyl)- 
pyrimidine were obtained as a pale yellow oil with a 
reractive index nD20: 1.5388. 35 
The following compounds of the general formula (I) 

were obtained in a corresponding manner: 
TABLE 3 

x3 (1) 

15 

20 

CH-O-CH-R 

X 1N 4S 
N N 
na 

Com- Meiting point (C.) 
pound or refractive index 
No. X x2 x3 R (n2) SO 
3 2-C. 6-F H -C(CH3)3 63-64 
4. 4-CH3 H H -C(CH3)3 39-44 
s 4-F H H -C(CH3)3 ,5230 
6 2-C 4-Cl H -C(CH3) S9-6 
7 3-C 4-Cl H -C(CH3)3 63-66 55 

8 H H -CCH3)3 95-97 4-y 
9 4-C H H -CH(CH3)2 S478 
10 4-F H H -CH(CH3)2 1.5242 60 
1. 4-CF3 H H -C(CH3)3 1.4986 
2 4-OCF. H H -C(CH3) 14949 

13 4-OCH3 H H 1.551 

(E) 65 
14 4-Cl H H S602 

(E) 

14 
TABLE 3-continued 
x3 (I) 

X2 

CH-O-CH-R 

N N 
Na 

Com- Melting point ("C.) 
pound or refractive index 
No. X x2 x3 R (np) 

1s 4-F H H (E) .5391 

16 3-C 4-Cl H (E) 5622 

7 2-Cl 4-C H (E) 1.5687 

18 H H H -C(CH3)3 15345 
19 4-C H H -C(CH3) 140-142 

(x HCl) 
20 4-OCH H H -(CH2)CH3 1.532O 
21 4-Cl H H -(CH2)4CH3 1.5348 
22 2-Cl 4-Cl H -(CH2)CH3 1.5459 
23 3-C 4-Cl H -(CH2)CH3 .5402 
24 4-F H H -(CH2)4CH3 1.5155 
25 2-C 4-C. H. -CH(CH3)2 1.5592 

USE EXAMPLES 
The plant-growth regulating and fungicidal activity 

of the compounds of this invention is illustrated by the 
following examples wherein the compounds according 
to the present invention are each identified by the num 
ber (given in brackets) from the preparative examples 
and Table 3 hereinabove. 
The known comparison compounds are identified as 

follows: 

Cl (A) 

S 
(B) h (OO O 

n1 

C (C) 

Cl OnCH-meCO 

O 
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-continued 

CH3 

O- co-O) 
O 
EXAMPLE 3 

Inhibition of growth of grass (Festuca pratensis) 
Solvent: 30 parts by weight of dimethylformamide. 
Emulsifier: 1 part by weight of polyoxyethylene sor 

bitan monolaurate. 
To produce a suitable preparation of active com 

pound, 1 part by weight of active compound was mixed 
with the stated amounts of solvent and emulsifier and 
the mixture was made up to the desired concentration 
with water. 

Grass (Festuca pratensis) was grown in a greenhouse 
up to a height in growth of 5 cm. In this stage, the plants 
were sprayed with the preparations of active compound 
until dripping wet. After 3 weeks, the additional growth 
was measured and the inhibition of growth in percent of 
the additional growth of the control plants was calcu 
lated. 100% inhibition of growth meant that growth had 
stopped and 0% denoted a growth corresponding to 
that of the control plants. 

In this test, the compounds (1), (5), (6), (7) (9) and (10) 
showed a better inhibition of growth than the com 
pounds (A) and (B) known from the state of the art. 

EXAMPLE 4 
Inhibition of growth of barley 

Solvent: 30 parts by weight of dimethylformanide. 
Emulsifier: 1 part by weight of polyoxyethylene sor 

bitan monoalaurate. 
To produce a suitable preparation of active com 

pound, 1 part by weight of active compound was mixed 
with the stated amounts of solvent and emulsifier and 
the mixture was made up to the desired concentration 
with water. 

Barley plants were grown in a greenhouse to the 
2-leaf stage. In this stage, the plants were sprayed with 
the preparations of active compound until dripping wet. 
After 3 weeks the additional growth was measured on 
all of the plants and the inhibition of growth in percent 
of the additional growth of the control plants was calcu 
lated. 100% inhibition of growth meant that growth had 
stopped and 0% denoted a growth corresponding to 
that of the control plants. 

In this test, the compounds (6), (18), (9) and (10) 
showed a better inhibition of growth than the com 
pounds (A) and (B) known from the state of the art. 

EXAMPLES 
Inhibition of growth of cotton 

Solvent: 30 parts by weight of dimethylformamide. 
Emulsifier: 1 part by weight of polyoxyethylene sor 

bitan monolaurate. 
To produce a suitable preparation of active com 

pound, 1 part by weight of active compound was mixed 
with the stated amounts of solvent and emulsifier and 

(D) 

10 

15 

20 

30 
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the mixture was made up to the desired concentration 
with water. 

Cotton plants were grown in a greenhouse until the 
5th secondary leaf had unfolded completely. In this 
stage, the plants were sprayed with the preparations of 
active compound until dripping wet. After 3 weeks, the 
additional growth in percent of the additional growth of 
the control plants was calculated. 100% inhibition of 
growth means that growth had stopped and 0% de 
noted a growth corresponding to that of the control 
plants. 

In this test, the compounds (1), 3), (5), (6), (7), (8), 
(14), (15), (17), (9) and (10) showed a better inhibition of 
growth than the compound (A) known from the state of 
the art. 

EXAMPLE 6 

Inhibition of growth of soybeans 
Solvent: 10 parts by weight of methanol. 
Emulsifier: 2 parts by weight of polyoxyethylene 

sorbitan monolaurate. 
To produce a suitable preparation of active com 

pound, 1 part by weight of active compound was mixed 
with the stated amounts of solvent and emulsifier and 
the mixture was made up to the desired concentration 
with water. 
Young soybean plants, in the stage at which the first 

secondary leaves had unfolded, were sprayed with the 
preparations of active compound until dripping wet. 
After 2 weeks, the additional growth was measured and 
the inhibition of growth in % of the additional growth 
of the control plants was calculated. 100% meant that 
growth had stopped and 0% denoted a growth corre 
sponding to that of the control plants. 

In this test, the compounds (1), (3), (4), (5), (6), (7), 
(14), (12), (11), (17), (18), (9), (10) and (2) showed a 
better inhibition of growth than the compound (A) 
known from the state of the art. 

EXAMPLE 7 

Inhibition of growth of sugar beet 
Solvent: 30 parts by weight of dimethylformamide. 
Emulsifier: 1 part by weight of polyoxyethylene sor 

bitan monolaurate. 
To produce a suitable preparation of active com 

pound, 1 part by weight of active compound was mixed 
with the stated amounts of solvent and emulsifier and 
the mixture was made up to the desired concentration 
with water. 

Sugar beet was grown in a greenhouse until forma 
tion of the cotyledons was complete. In this stage, the 
plants were sprayed with the preparation of active con 
pound until dripping wet. After 14 days, the additional 
growth of the plants was measured and the inhibition of 
growth in percent of the additional growth of the con 
trol plants as was calculated. 0% inhibition of 
growth denoted a growth which corresponded to that 
of the control plants. 100% inhibition of growth meant 
that growth had stopped. 

In this test, the compounds (1), (3), (4), (5), (6), (7), 
(14), (12), (11), (17), (13), (18), (9), (10), (2) and (8) 
showed a better inhibition of growth than the com 
pounds (A) and (B) known from the state of the art. 
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EXAMPLE 8 
Erysiphe test (barley)/protective/ 

Solvent: 100 parts by weight of dimethylformamide. 
Emulsifier: 0.25 part by weight of alkylaryl polygly 

col ether. 
To produce a suitable preparaton of active com 

pound, 1 part by weight of active compound was mixed 
with the stated amounts of solvent and emulsifier, and 
the concentrate was diluted with water to the desired 
concentration. 
To test for protective activity, young plants were 

sprayed with the preparation of active compound until 
dew-moist. After the spray coating had dried on, the 
plants were dusted with spores of Erysiphe graminis 
f.sp. hordei. 
The plants were placed in a greenhouse at a tempera 

ture of about 20' C. and a relative atmospheric humidity 
of about 80%, in order to promote the development of 
powdery mildew pustules. 

Evaluation was carried out 7 days after the inocula 
tion. 

In this test, a significant superiority in activity, com 
pared with the compounds (C) and (D) known from the 
state of the art, was shown, for example, by the com 
pounds (1), (3), (4), (5), (6), (7) and (8). 

EXAMPLE 9 

Increase of the photosynthesis in soybeans 
It has been found that the compounds (14) and (16) 

cause a significant increase of photosynthesis in soy 
beans. 

It will be appreciated that the instant specification 
and examples are set forth by way of illustration and not 
limitation, and that various modifications and changes 
may be made without departing from the spirit and 
scope of the present invention. 
We claim: 
1. A benzyl-pyrimidinylalkyl-ether of the formula 

CH-O-CH-R 
1. 

X N 

N N 
ne 

in which 
R is alkyl having 1 to 8 carbon atoms; cycloalkyl 
which has 3 to 7 carbon atoms and which is option 
ally substituted by alkyl having 1 to 4 carbon 
atoms; or phenyl which is optionally substituted by 
halogen, alkyl having 1 to 4 carbon atoms, alkoxy 
having 1 to 4 carbon atoms and/or halogenoalkyl 
having 1 to or 2 carbon atoms and 1 to 5 halo 
gen atoms, having 1 to 2 carbon atoms and 1 to 5 
halogen atoms, 

X is hydrogen, halogen, alkyl having 1 to 4 carbon 
atoms, cycloalkyl having 3 to 7 carbon atoms, alk 
oxy having 1 to 4 carbon atoms, alkylthio having 1 
to 4 carbon atoms, halogenoalkyl having 1 to 4 
carbon atoms and 1 to 5 halogen atoms, haloge 
noalkoxy having l to 4 carbon atoms and 1 to 5 
halogen atoms, halogenoalkylthio having 1 to 4 
carbon atoms and 1 to 5 halogen atoms, phenyl 

10 

15 

20 

25 

30 

35 

45 

50 

55 

65 

18 
which is optionally sustituted by halogen and/or 
by alkyl having 1 to 4 carbon atoms, phenoxy 
which is optionally substituted by halogen and/or 
by alkyl having 1 to 4 carbon atoms, phenylalkyl 
which has l to 4 carbon atoms in the alkyl part and 
which is optionally substituted in the phenyl part 
by halogen and/or by alkyl having 1 to 4 carbon 
atoms, or phenylalkoxy which has 1 to 4 carbon 
atoms in the alkoxy part and which is optionally 
substituted in the phenyl part by halogen and/or by 
alkyl having 1 to 4 carbon atoms, and 

X2 and X each independently is hydrogen, halogen, 
alkyl having 1 to 4 carbon atoms, cycloalkyl hav 
ing 3 to 7 carbon atoms, alkoxy having 1 to 4 car 
bon atoms, alkylthio having 1 to 4 carbon atoms or 
halogenoalkyl, halogenoalkoxy or halogenoal 
kylthio each having 1 to 4 carbon atoms and 1 to 5 
halogen atons, 

or an acid addition salt or metal salt complex thereof. 
2. A compound according to claim 1, in which 
R is alkyl with 1 to 8 carbon atoms, cycloalkyl with 
3 to 7 carbon atoms or phenyl, 

X is hydrogen, halogen, alkyl with 1 to 4 carbon 
atoms, alkoxy with 1 to 4 carbon atoms, halogeno 
alkyl with 1 to 4 carbon atoms and 1 to 5 halogen 
atoms, halogenoalkoxy with 1 to 4 carbon atoms 
and 1 to 5 halogen atoms or phenyl, 

X is hydrogen or halogen, and 
X is hydrogen 

or a hydrochloric acid addition salt thereof. 
3. A compound according to claim 1 in which 
R is isopropyl, isobutyl, tert-butyl, n-pentyl, n-hexyl, 

optionally methyl-substituted cyclopentyl or cy 
clohexyl, or phenyl which is optionally substituted 
by fluorine, chlorine, methyl, methoxy or trifluoro 
methyl, 

X is hydrogen, fluorine, chlorine, methyl, tert-butyl, 
cyclohexyl, methoxy, methylthio, trifluoromethyl, 
trifluoromethoxy, trifluoromethylthio, cyano, or 
phenyl, phenoxy, benzyl or benzyloxy, each of 
which is optionally substituted by fluorine, chlo 
rine or methyl, 

X2 is hydrogen, fluorine, chlorine, methyl, tert-butyl, 
cyclohexyl, methoxy, methylthio, trifluoromethyl, 
trifluoromethoxy or trifluoromethylthio, and 

X is hydrogen, fluorine, chlorine, methyl, methoxy, 
methyl or trifluoromethyl, 

or an addition salt thereof with a hydrohalic acid, phos 
phoric acid, nitric acid, sulphuric acid, a sulphonic acid 
or a monofunctional or bifunctional carboxylic or hy 
droxycarboxylic acid, or a complex thereof with a salt, 
the metal of the salt being copper, zinc, manganese, 
magnesium, tin, iron or nickel and the anion of the salt 
being halide, phosphate or sulphate. 

4. A compound according to claim 1, wherein such 
compound is 5-1-(4-chlorobenzyloxy)-2,2-dimethyl 
propyl-pyrimidine of the formula 

O 
n1 
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5. A compound according to claim 1, wherein such 
compound is 5-1-(4-methoxybenzyloxy)-2,2-dimethyl 
propyl-pyrimidine of the formula 

5 

alo-O)-cis-ocio -N O 
N N 
Ne 

6. A compound according to claim 1, wherein such is 
compound is 5-1-(2-chloro-6-fluorobenzyloxy)-2,2- 
dimethylpropyl-pyrimidine of the formula 

C 2O 

CH-O-CH-CCH3)3 

N 

N N 
ae 

7. A compound according to claim 1, wherein such 
compound is 5-1-(4-fluorobenzyloxy)-2,2-dimethyl- 0 
propyl-pyrimidine of the formula 

35 

-O-so 
N N 40 

8. A compound according to claim 1, wherein such 
compound is 5-1-(2,4-dichlorobenzyloxy)-2,2-dime 
thylpropyl-pyrimidine of the formula 45 

50 

55 
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C CH-O-CH-CCH) 

N N 
ne1 

9. A compound of the formula 

(O)--. 
wherein 
R is benzyl benzylsubstituted on the aryl ring with to 
3 of the same or different halo, lower alkoxy, lower 
alkyl, or lower alkyl substituted with 1 to 5 of the same 
or different halogens phenylbenzyl or phenylbenzyl 
substituted in the benzene rings with halo or lower 
alkyl 

R1 is alkyl having 1 to 8 carbon atoms, phenyl or phenyl 
substituted with substituents selected from halo, C-4- 
alkoxy or C2-alkyl substituted with the same or 
different halogens. 

10. A compound of the formula described in claim 9 
wherein R is phenyl orphenyl substituted with substituents 
selected from halo, C-4-alkoxy or C-2-alkyl substituted 
with the same or different halogens, 

11. A compound of the formula described in claim 10 
werein R is benzyl or benzylsubstituted on the aromatic 
ring with 1 to 5 of the same or different substituents se 
lected from halo, lower alkoxy, lower alkyl or lower alkyl 
substituted with 1 to 5 of the same or different halogens, 

12. A compound of the formula described in claim 10 
wherein R is chlorophenyl 

13. A compound of the formula described in claim 12 
wherein R is 2,4-dichlorobenzyl. 

14. A compound of the formula described in claim 12 
wherein R is trifluoromethylbenzyl. 

it 
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