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1. A monochelate of pentacocordinated tin of

valency IV, of formula:

X =+ Sn cC~-R (1)

in which:

- Ry and Ry, which are the same or different denote
unsubstituted or substituted monovalent C1-Cig eorganic
hydrocarbon radicals,

= Rg and Rg, which are the same or different, are chosen

from radicals Ry and R, hydrogen, C3-Cg alkoxy radicals or
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silyl radicals Si(R;y)3,

- R4 is hydrogen, an optionally halogenated Cq-Cg
hydrocarbon radical, or Ry and Rg, together with the carbon
atoms to which they are attached, form a divalent Cg-Cj;
cyclic hydrocarbon radical unsubstituted or substituted by
chlorine, nitro or cyano, and

- X is a monocarboxylate radical of formula RgCOO in which

Rg has the same meaning as R; above.
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This invention relates to novel monochelates of tin,
and silicone cumpositions containing them. Many tin
compounds have already been proposed as catalysts for
crosslinking polyorganosiloxane compositions and in
particular RTV compositions (room temperature vulcanizable
compositions), in a single pack or in two packs, otherwise
known as single - or two-component compositions.

The most widely used compounds are tin carboxylates
such as tributyltin monooleate, tin 2-ethylhexanoate or
dialkyltin dicarboxylates such as dibutyltin diacetate (see
the work by Noll "Chemistry and Technology of Silicones",
page 337, Academic Press, 1968 - 2nd edition).

According to US Patent 3, 186,963, the tin catalyst
proposed is the product of the reaction of a dialkyldial-
koxysilane with a dialkyltin carboxylate.

According to Belgian Patent BE-A-842,305, the
catalyst proposed is the product of the reaction of an
alkly silicate or of an alkyltrialkoxysilane with
dibutyltin diacetate.

According to US Patent 3,708,467, a catalyst system
is described, consisting of a mixture of certain tin salts

with a specific titanium chelate, in a single component
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composition.

Lastly, the use of diorganotin bis(B-diketone) is
described in US Patents 4,517,337 and 4,554,310 for
crosslinking neutral single-component compositions and in
EP-A-147,323 for crosslinking single- and two component .
compositions.

Although the invention of EP-A-147,323 has made it
possible to achieve considerable progress in the search for
a tin catalyst capable of being employed both for single-
and two-component compositions, it has become apparent that
diarganotin bis(@-diketonates) exhibit a core setting time
which is a little slow, particularly in the case of the
two-component compositions.

The problem which arises generally in the case of
the single-component compositions is essentially that of
the storage stability and of the retention of the
physicochemical properties (extrudability, pourability,
setting time) of the composition and retention of these
properties by the cross-linked product (mechanical
properties, hardness, elongation, tear strength,
adhesiveness, and the like).

1t is therefore desirable to find a catalyst which
crosslinks the composition very rapidly on exposure to
atmospheric moisture on its surface, but which at the same
time provides a thorough crosslinking throughout the

composition which is as complete as possible, and which is
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active in a low dosage in order to reduce to the minimum
the degradation of the cross-linked product which is
inherent in the presence of tin.

So far as the cross-linked product is concerned, the
same problems exist in the case of the two-component
compositions as with single-component compositions; but in
addition, the pot life, that is to say the time during
which the composition may be employed after mixing without
hardening, must be sufficiently long to permit its use, but
sufficiently short to produce a moulded object capable of
being handled not later than 24 hours after its production.

The catalyst must therefore make it possible to
obtain a good compromise between the pot life of the
catalysed mixture and the time after which the moulded
object can be handled., In addition, the catalyst must
confer on the catalysed mixture a spreading time which does
not vary as a function of the storage period.

The present invention provides a catalyst system

capable of being employed in the crosslinking both of

single- and two-component elastomer compositions, and thus

simplifies the industrial production of such compositions.
The new catalyst system meets to a high degree the

storage, use and crosslinking requirements of both types of

compositions without, however, introducing detrimental

secondary effects in either case.
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The present invention provides organopolysiloxane
compositions comprising a silicone base capable of being
cured to an elastomer by a polycondensation reaction
starting at ambient temperature and a catalytically

5 effective quantity of a monochelate of pentacoordinated tin

of valency 1V, of formula:

1

in which: the symbols R; and R,, which are identical

or different, each denote unsubstituted or substituted
10 monovalent C,-C,, organic hydrocarbon radicals, including:

- C,-C,, alkyl radicals, halogenated or otherwise,
such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, :
secondary butyl, tert-butyl, pentyl, hexyl, heptyl,2-

15 ethylhexyl, octyl, decyl, dodecyl, octadecyl, chloromethyl
and 2,5-dichloroethyl radicils,

- C,-C,, alkenyl radicals, halogenated or
otherwise, such as vinyl, allyl, methallyl, 2-butenyl,
2-pentenyl, 3-octenyl, 5-fluoro-2-pentenyl and pentadecenyl

20: radicals,
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- C,-C,, cycloalkyl radicals, halogenated or
otherwise, such as cyclopentyl, cyclohexyl, methyl-
cyclohexyl, cyclooctyl, 3,4-dichlorocyclohexyl and
2,6-dibromocycloheptyl radicals,

- C,-C,, mononuclear aryl radicals, halogenated or
otherwise, such as phenyl, tolyl, xylyl, cumenyl,
chlorophenyl, dichlorophenyl, trichlorophenyl,
difluorophenyl and trifluoromethlphenyl radicals,

- C,-C,, mononuclear arylalkyl radicals, halo-
genated or otherwise, such as phenyl, phenylethyl,
phenylpropyl and trifluoromethylphenylethyl radicals.

R, and R, which are identical or different, are
each unsubstitued or substituted monovalent C,-C,, organic
hydrocarbon radicals, such as those described above,
hydrogen cyanoalkyl radicals containing a C,-C, alkyl
moiety, C,-C, alkoxy radicals or -5i(R,), silyl radicals.

Cyanoethyl, cyanopropyl and cyanobutyl radicals may

be mentioned by way of illustration of cyamoalkyl radicals,

and ethoxy and propoxy radicals may be mentioned as alkoxy
radicals.

R, denotes hydrogen, or an optionally halogenated
C,~-C, hydrocarbon radical.

More especially, this radical includes alkyl
radicals, halogenated or otherwise, such as methyl, ethyl,
propyl, butyl, hexyl, and octyl radicals and mononuclear

aryl radicals, halogenated or otherwise, such as phenyl,
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tolyl, chlorophenyl and dichlorophenyl radicals.
In addition, on coupling with RS, R4 forms with R5 and the
carbon atoms to which they are attached a divalent cyclic Cc~ Cis
hydrocarbon radical, substituted or otherwise by chloro, nitro or cyano

radicals.

w

To illustrate these rings there may be mentioned those of

formulae:

cret

e

. s

.ot 13 —./ -CN
;i 4: 4 -CI

s e

N

The symbol X & monocarboxylate radical of formula

vevest 10 RgCO0 in which the symbol Rg has the same meaning 2s the

symbol R4 above 2and preferably denotes a2 tinear or branched
C4-Cqp alkyl redical.

so far as the Applicant Company is aware, the
. monochelates of formula (1) are new products.

These monochelates may be identified by analyti-
cal techniques of NFMR spectroscopy (119$n, 13: and 1H
nuclear magnetic resonance) and by mass spectroscopy and
by measurement of the Mossbauer effect.

It has been found, however, that in the present

20

state of knowledge of analytical techniques, the 119sn i
NMR analytical method such as described, in particular,

in the article by Peter J. Smith, "Chemical Shifts of
119, '
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Nuclei in Organotin Compounds”, page 291 et seq, published
in the Annual Reports on NMR Spectroscopy, volume 8, 1978,
Academic Press, is a method which is by dtself sufficient-
ly accurate to characterize the various tin compounds
present within 2 mixture, especially within a reaction
mixture, and to make it possible to find the chemical
fornulae of most of these compounds.

The fundamental parameter evaluated by 119 nmR
is the value of the chemical shift, expressed in parts
per mitlion (ppm) relative to 2 reference (generally
tetramethyltin).

The value of the chemical shift is particularly
sensitive to the electronegativity of the groups carried
by the tin and to the change in the coordination number
of the tin atom. Specific studies of characterization of
organostannic derivatives using 1195n NMR are described
in particular by A.G. Davies and P.J. Smith, Comprehensive
Organo-metallic Chemistry 11 Tin, pages 523 to 529 and by
J. Otera, J. of Organomet. Chem. 221, pages S7-61 (1981).

The monochelates are obtained by reaction of a
tin oxide of formula: A

R{R2Sn0 (2)

with a 8-dicarbonyl of formula:

| 1]
(3)
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symbolized below by the simplified formula CH, and an
organic acid of formula:
XH (4)
in which formulae R, R,, R,, R, R, and X have the
definition given above, with removal of the water formed.
This reaction may, for example, take place in bulk ar in an
organic solvent (for example cyclohexane), with removal of
water at the reflux temperature of the solvent employed.
‘The reaction may be performed by reaching the

starting materials (3) and (4) in a2 molar ratio (3)/(4) of

between 0.01 to 100, preferably between 0.1 and 10, and

still more preferably between 0.4 and 2.5.

The compound (2) is added so that the molar ratio
(2)/1(3) + (4)) is between 1/0.8 and 1/3.

The process of the imvention may, far eanple, be carried ait sinply
by mixing the starting materials (2), (3) and (4) in a
closed reactor in the absence of atmospheric moisture, with
the removal of water. The reaction can take place starting
at ambient temperature. It is desirable, however, to raise
the temperature of the reaction mixture to a value which is
generally between 70 and 120°C to accelerate the reaction
kinetics and/or to remove the water formed and/or to
solubilize a starting material which is in the solid state
at ambient temperature.

The water formed may be removed by any known means,

particularly by distilling the reaction mixture at
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a reduced pressure of between 0.01 and 10 kPa for a period
which depends on the quality of the vacuum employed.

The vater formed may also be removed by azeotropic
distillation at the reflux temperature of the solvent em-
ployed.

According to an alternative form of the invention,
the reaction of the products of formula (2), (3) and (4)
may be carried out not in a single stage but in two
stages.

buring the first stage the tin oxide of formula
(2) is reacted with the acid of formula (4) to obtain,
after removal of the water formed, a distannoxane of
formuta (5):

XRqR2Sn0OSNnR9R2X (s)
in which X, Rq and R have the meaning given above.

puring the second stage the distannoxane of for-
mula (S) is reacted with the B-dicarbonyl ctompound of
formula (3) and the desired reaction mixture is obtained
after removal of the water formed, comprising the tin
monochelate of formula (1).

The conditions in which these two stages are car-
ried out are analogous to those which can be employed for
the single-stage process. -

The molar ratio (2)/(4) is preferably equal to or
very close to 1 and the molar ratio of (5)/(3) is gener=-
ally between 1 and 1.5.

Specific examples of tin oxides of formula (2)




10

15

20

25

which may be employed include dimethyltin

oxide, diethyltin oxide, dipropyltin oxide, dibutyltin

oxide, di(2-ethylhexyl)tin oxide, dilauryltin oxide,

dipropenyltin oxide, diphenyltin oxide, ditolyltin oxide,

methylethyltin oxide and phenylbutyltin oxide.
Examples-of B-dicarbonyl campounds,

B-diketones and B-ketoesters of formula (3) which are

within the scope of the inventiom include:

‘ 2,4-heptanedione, 2,4-decanedione,
2-methyl-2-decene-6,8-dione, 2-methyl-2-nonene-6,8-dione,
1-stearoyl~-2-octanone, triacetylmethane, ethyl 7,9~-di-
oxodecanoate, benzoylacetone, 1-benzoyl-2-octanone, 1,4~
diphenyl-1,3-butanedione, stearoylacetophenone, palmitoyl-
acetophenone, 1-benzoyl-4-methyl-2-pentanone, benzoylocta-
cosanoytlmethane, 1,4-bis(2,6-dioxobutyl)benzene, para-
methoxybenzoylstearoylmethane, Z—aglyl—1-phenyl-1,3—
butanedione, 2-methyl-2-acetylacetaldehyde, benzoylace-
taldehyde, acetoacetyl-3-cyclohexene, bis(2,é-dioxocyclo-
hexyl)methane, 2-acetyl-1-ox0-1,2,3,4-tetrahydronaphtha-
Lene, Z-palmitoyt‘1-oxo-1,2,3,4-tetrahydronaphthalene,
1-oxo0-2-stearoyt-1,2,3,4-tetrahydronaphthalene, 2-acetyl-
1-cyclohexanone, 2-benzoyl-1~cyclohexanone, 2~-acetyl-1,3-
cyclohexanedione, dibenzoylmethane, tribenzoylmethane,
bis(para-methoxybenzoyl)methane, 1-(N-phenylcarbamoxl)-
1-benzoylacetone, 1-(N-phenylcarbamoyl)-1-acetylacetone,
ethyl acetylacctate, acetytacetone and 1,1,1-trifluoro-

3-benzoylacetone.
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These various B-diketones of formula (3) are usually
prepared by various known procedures, such as those
described in "Organic Reactions" by R. Adams et al (1954
edition, volume VIII, pages 59 et seq). Certain more
specific syntheses are described in Rec. Trav. Chim.
Pays-Bas (1897) volume 16, pages 116 et seq, by M.J.
Kramers, in J. Chem. Soc. (1925) volume 127, pages 2891 et
seq, by G.T. Morgan et al, or in J. Chem. Soc. (1941),
pages 1582 et seq, by R. Robinson and E. Seijo.

Specific examples of acids of formula (4) which are
within the scope of the present invention include:

- saturated acids such as formic, acetic, propionic,
butyric, isobutyric, valeric, isovaleric, pivalic, lauric,
2-ethylhexanoic, myristic, palmitic and stearic acids or
versatic R acids, which are mixtures of saturated tertiary
monocarboxylic acids containing, overall, the same number
of carbon atoms, which is generally between 8 and 12,

- unsaturated acids such as acrylic¢, propiolic (CH=C-COOH),
methacrylic, crotonic, isocrotonic, oleic cor maleic acids,
- carbocyclic acids such as benzoic; phthalic, isophtha-
lic or terephthalic acids, and

- organic diacids.

The monochelate of formula (1) may be obtained as
practically pure material or in equilibrium with the

starting materials and/or the reaction by-products.
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It has been demonstrated that the < 3juilibrium
reaction mixture of the invention obtained is capable of
being employed in & catalytically effective quantity for
curing silicone bases.

Using 119

Sn NMR, it is found that, in general, in,
addition to the pentacoordinated monochelate R R,SnCX, the
equilibrium reaction mixtire contains the di-stannoxane

XR, R, SnOSnR, R, S, the diorganotin di-carboxylate or dihalide
R, R,SnC,, as tir compound. When a molar rat.o of starting
materials (3)/(4) of between 0.5 and 1.5, and a molar ratio
(2)/0(3) + (4)] of between 1/1 and 1/2.5 is used, the
concentrations of the constituents of the reaction mixture
in molar %, calculated in gram-atoms of tin metal are, in

principle:

R, R, SnCX 30 to 95
R, R, SnX, 30 to §
R, R, SnC, 30 to 0
XRIRZSnOSanRzX 10 to O

Unless mentioned otherwise, the percentages and
parts in what follows are by weight.

The moncchelate of formula (1) or the equilibrium
reaction mixture, referrred to below as the tin catalyst
according to the invention, is stable in storage in a
closed container, at ambient temperature.

It is employed to permit or facilitate the curing
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of the organopolysiloxane base to a silicone elastomer,
starting at ambient temperature.

These bases, which cure (crosslink) by polyconden-
sation reactions are well known. After catalysed curing
in most casées using a metallic derivataive.
of a carboxylic acid, they are employed for the manufac-
ture of seals, of water-repellent coatings, of moulds, of
coating materials, for the adhesive bonding and the as-
sembly of the widest variety of materials, for coating or-
ganic and inorganic fibres, and the Llike.

These bases are described in detail -and they are
available commercially.

These silicone bases may be single-component,
that is to say packaged in a single pack, in which case they are
stable in stofage in the absence of moisture and capable
of being used in the presence of moisture, in particular
of moisture contributed by the surrounding air or by the
water generated within the base when it is used.

These single-component bases are generally of
three types, as described in further detail below, and
are catalysed by the incorporation of a catalytically ef-
fective quantity of monochelate of formula (1) or of the
equilibrium mixture containing the product of formula (1).
This catalytically effective quantity is of the order of
9.0001 to 5, preferably from 0.01 to 3 parts per 100
parts of the single-component base.

Apart from the single-component bases, it is also
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possible to employ two-component bases, which are
packaged in_two packs, and -which cure as soon as the
tin catalyst is incorporated. They are packaged in
two separate fractions, with, -for example, one
fraction con@ainihg-only the.tiﬁ catalyst or the
mixture of~tnhe €atalyst with the cross-linking
agent.

The catalytically effective quantity of tin cata-
lyst is of the order of 0.01 to 10 parts, preferably from
0.1 to 5 parts per 100 parts of the two-component base.

As already indicated above, single-component and
two-component silicone bases which cure (crosslink) via
polycondensation reactions are described in detail in the
literature and are available commercially.

These bases are generally prepared from the fol-
lowing constituents:

A. - 100 parts of an a,w-dihydroxypolydiorgano-
siloxane polymer, with a viscosity of 500 te 1,000,000
mPa s at ZS°C, consisting of a succession of (R2)Si0
units where the symbols R, which are identical or dif-
ferent, denote hydrocarbon radicals containing from 1 to
10 carbon atoms, optionally substituted by halogen atoms
or cyano groups,

B. = 0.5 to 20 parts of a crosslinking agent
chosen from organosilicon compounds bearing more than
two hydrolysable groups linked to the silicon atoms, per

molecule,

oot
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C. - 0 to 250 parts of inorganic fillers, and

D. - 0 to 20 parts of an adhesion promoter.

The radical R is generally methyl, ethyl,
propyl, phenyl, vinylior 3,3,3-trifludropropyl
radicals, at least 80X of the groups R being methyl.

A first type of single-component formula results
from mixing the polymer A with a crosslinking agent B,
which is a silane of formula:

RaS1(Z)4-3 (6)
in which R has the definition given above for the pclymer
A, and Z is a hydrolysable group generally chosen from
N-substituted amino, N-substituted amido, N, N-disubstitu-
ted aminoxy, ketiminoxy, aldiminoxy, alkoxy, alkoxyalkyl-
enoxy, enoxy and acyloxy groups, and a denotes 0 or 1.

Single~component bases of this type are described
in detail, particularly in European Patent Applications
EP-A-141,685 andVEP-A~147,323, to which reference may be
made.

The most widely used compositions are those in
which 2 is an acyloxy and ketiminoxy group, which are des-
cribed in greater detail'paﬁticularly in European Patent
Application EP-A-102,268, to which referefice may be made.

Two-component flowing compositions, in which Z ig
an acyltoxy group, and whose crosslinking is accelerated
by the addition of an alkaline-earth metal hydroxide or
phosphate are described in Eurbpean Patent Applications

EP-A-118,325 and EP-A-117,772, to "which .reference may
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be made.

According to a second type of single-component
base, the starting point is not a mixture of A and B but
the product Aq of reaction of A with B. 1In general, the
hydrolysable group is an alkoxy group and the compo-
sition additionally contains from 0 to 15 parts of cross-
Linking agent B per 100 parts of functionalized polymer
Aj.

The reaction of A with B can take place in the
presence of various catalysts such as an organic amine
(US Patent US-A-3,542,901), an organic titanium deriva-
tive (US Patent US-A-4,111,890), a carbamate (European
Patent Application EP-A-21D,402) and an N, N-disubstituted
hydroxylamine (European Patent Application EP~-A-70,786).

To these single-component bases there may be ad-
ded adhesion promoters D, chosen ftom organosilicon com-
pounds simultaneously bearing, on the one hand, organic
groups substituted by radicals chosen from the group of
amino, ureido, isocyanate, epoxy, alkenyl, isocyanurate,
hydantoyl, guanidino and mercaptoester radicals and, on
the other hand, hydrolysable groups, generally alkoxy
groups linked to the silicon atoms. Examples of such ad-
ﬁesion promoters are described in US Patents US-A-3,517,
001, us-A-4,115,356, US~-A-4,180,642, US-A-4,273,698 and
US-A-4,356,116, and in European Patent Applications
EP-A-31,996 and EP-A-T74,001.

A third type of single-component bases are those
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prepared by mixing 100 parts of polymer A, from 0.5 to .
20 parts of crosslinking agent B which is a polyalkoxy-
silane (formula 4), 2 = alkoxy or alkoxyalkyleneoxy, from
0 to 250 parts of inorganic fillers and from 0.5 to 15
parts of a compound D4 chosen from:

- Dq-3 @ primary organic amine having a pKb of
less than S in aqueous medium, an aminoorgandsilane and
an aminoorganopolysiloxane bearing at Least one C9-Cq5
organic group linked by a Si-C bond to the silicon atom
per molecule, and substituted by at Least one amino radi-
cal, and at least one C4-Cs5 alkoxy or C3-Cg¢ alkoxy
alkyleneoxy radical, and

- D4-p an organic t%taniﬁm and zirconium deriv-
ative bearing an organoxy and/or B-diketonato group.

Single-component bases comprising Dq-5 are des-
cribed in European Patent Application EP-A-21,859, and
those comprising Dq.p are described in Ffrench Patents
FR-A-2,121,289 and FR-A-2,121,631, 'to whith reference i
may be made.

The two-component bases are formed by mixing:

a) - 100 parts of polymer (A),

b) - 1 to 20 parts of a crosslinking agent chosen

from:

a silane of formula (6) above,

the products of partial hydrolysis of the
silane of formula (¢,

¢) = 0 to 150 parts of iﬁérganic fillers, and

prowpta
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d) - 0 to 20 parts of an adhesion promoter.

These compositions are well known; in particular,
they are described in Europen Patent Applications EP-A-
10,478, EP~-A-50,358 and EP-A-184,966 and in US Patents

5 Us-A-3,801,572 and US-A-3,888,815, .to which reference
may be made.

The adhesion promote; employed may be the silanes

D empltoyed in the case of the single-component bases and

;:' silanes bearing a morpholino group (EP-A-184, 966) or 2an
:‘:.: 10 organic radical comprising 2 tertiary nitrogen atom (US~-A-
:: 3,801,572 and US-A-3,888,815).
:;.f The products of partial hydrolysis of the alkoxy-
IRAR silanes of formuta (&), which are usually referred to as
alkyl polysilicates, are well-known products which exhibit
et 15 the property of dissolving in the usual hydrocarbon sol-
;-:4 vents such 8s toluene, xylene, cyclohexane and methyl-
‘: : tyclohexane; the most widely used product is ethyl poly-
R silicate 40@® (available fram Union Cartade) with a silica aatet of 408, a value do-
. tained after total hydrolysis of the ethoxy radicals.
e 20 The inorganic fillers c¢) employed in the case of

the single~ and two-component bases are very finely divi-
ded products whose wean particle diameter is below 0.1
micrometre, These fillers include combustion silicas and
precipitated silicas; their BET specific surface area is
25 generally greater than 40 nzlg.
| If desired, these fillers may be in the form of

wore coarsely divided products, with a mean partictie
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diameter greater than 0.1 micrometre. Examples of such
fillers which may be mentioned are ground quartz, di-
atomaceous silicas, calcium carbonate, calcined clay,
rutile-type titanium oxide, iron, zinc, chromium, zir-
conium and magnesium gxides, the various forms of alumina
(hydrated or otherwise), boron nitride, Lithopone, barium
metaborate, barium sulphate and ballotini; their specific

surface area is generally below 30 m2

/g.

These fillers may have been surface~modified by
treatment uith‘the various organosilicon compounds us-
ually employed for this purpose. Thus, these organosili-
con compounds may be organochlorosilanes, diorganocyclo-
polysiloxanes, hexaorganodisiloxanes, hexaorganodisilaz-
anes or diorganocyclopolysilazanes (French Patents FR-A-
1,136,884, FR-A-1,136,885, FR-A-1,236,505, British Patent
GB-A-1,024,234). In most cases, the treated fillers con-
tain from 3 to 30% of their weight of organosilicon com-
pounds.

The fillers may consist of a mixture of a number
of types of fillers of different particle size distri-
bution; thus, for example, they may consist of 30 to 70%
of finely divided silicas with a BET specific surface area

greater than 40 mz

/g and of 70 to 30X% of more coarsely

divided silicas with 3 specific surface area below 30 mzlg.
The tin catalyst according to the invention is

more particularly effective in the case of the single~

and two-component silicone bases where the crosslinking
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agent (B) of formula (6) contains radicals Z which are
identical or different, chosen from alkoxy and alkoxy-
alkylenoxy radicals of formulae R70 and R70T0 in which
Rz is a C1-C4 alkyl radical and T denotes a C3-C4
alkylene group.

In addition, in the case where the silicone base
has two components it is possible to use the product of
partial hydrolysis of the crosslinking agent (B).

In addition to the fundamental constituents of
the single-component and two-component bases, that is to
say (1) the diorganopolysiloxane polymers (A) and/or (A4)
blocked by a hydroxyl radical and/or alkoxyl radicals at
the end of a chain, (2) the organosilicon crosstinking
agents (B) bearing hydrolysable groups, (3) the inorganic
fillers and (4) the adhesion promoters (D), other ingred-
ients may be introduced.

These ingredients include organosilicon compounds,
chiefly polymers, which are capable of affecting the
physical characteristics of the ¢empositions according to
the invention (formed by mixing the bases with the tin
catalyst) and/or the mechanical properties of the silicone
elastomers obtained using these compositions.

These compounds are well known; for example they
include:
~a,w-bis(triorganosiloxy)diorganopolysilaxane polymers
with a viscosity of at Least 10 mPa s at 25%°C in which

the organic radicals Linked to the silicon atoms are
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chosen from methyl, vinyl or phenyl radicals, prefer-
ably at le;st 80X of the radicals are methyl radicals and
not more than 3% arevinyl radicals; a,w~-bis(trimethyl-
siloxy)dimethylpolysiloxane oils with a viscosity of 10
mPa s at 25°%C to 1,500 mPa s at 25°C are preferably
employed;

- liquid, branched methylpolysiloxane polymers contain-
ing from 0.1 to 8% of hydroxyl groups linked to the sili-
con atoms, consisting of (CH3)3Si0g_ 5, (CH3)2S8i0

and CH3Si0q_ 5 units distributed so as to give a
(CH3)3Si0g_ 5/(CH3)25i0 ratio of 0.01 to 0.15 and a
CH3Si0q_ 5/(CH3)25i0 ratio of 0.1 to 1.5;
-u,m-di(hydroxy)dimethprolysiLoxane oils with a vis-
cosity of 10 to 300 mPa s at 25°C and a,w-diChydroxy)-
methylphenylpolysiloxane oils with a viscosity of 200 to
5,000 mPa s at 25°C; and

- diphenylsiianedioL or 1,1,3,3-tetramethyldisiloxane-
diol.

The above a,w-bis(triorganosiloxyldiorganopoly-
siloxane polymers may be completely or partly replaced by
organic compounds which are inert towards the various con-
stitutents of the bases and which are miscible at least
with the diorganopolysiloxane polymers (A) or (A4). Con-
crete examples of these organic compounds which may be
mentioned are mineral oils, petroleum cuts and polyalkytk-
benzenes obtained by the alkylation of benzene with Long-

chain olefing, particularly olefins containing 12 carbon
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atoms obtained by propylene polymerization. Organic com-
pounds of this type appear, for example, in French Patents
FR-A-2,392,476 and FR-A-2,446,849.

Each of the above organosilicon compounds may be
employed in a3 proportion of 1 to 150 parts, preferably
3 to 75 parts, per 100 parts of diorganopolysiloxanes (A)
or (Aq).

Non-organosilicon ingredients may also be intro-
duced, for example heat stabilizers. These compounds im-
prove the heat resistance of the silicone elastomers.

They may be chosen from carboxylic acid salts, rare-earth
oxides and hydroxides and more especially ceric oxides

and hydroxides, as well from combustion titanium dioxide
and various iron oxides. From 0.7 to 15 parts, preferably
from 0.15 to 12 parts of heat stabilizers are advantage-
ously employed per 100 parts of the.diorganopolysiloxanes
(A) or (Aq).

In the case of the single-component compositions,
to manufacture the compositions according to the inven-
tion it is necessary to employ an equipment which enables
the various fundamental constituents, to which the above-
mentioned adjuvants and additives are added if desired,
to be intimately mixed in the absence of moisture, with t

and without an input of heat. t

Atl these ingredients may be charged into the

axm

equipment in any order of addition. Thus, the diorgano-

polysiloxane polymers (A) or (Aq) and the fillers (C) can
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first be mixed, and the crosslinkers (B), the compounds
(D) and the tin catalyst can then be added to the paste
obtained.

It is also possible to mix the polymers (A) or
(A1), the crosslinkers (B) and the compounds (D) and sub-
sequently to add the fillers (C) and the tin catalyst.
The mixtures may be heated during these operations to a
temperature in the range 50-180°C at atmospheric pressure
or at a reduced pressure in order to promote the elimi-
nation of volatile substances such as water and polymers
of Low molecular weight.

The compositions prepared in this manner may be
employed as such or in the form of a dispersion in or-
ganic diluents. These diluents are preferably convention-
al commercial products chosen from:

- aliphatic, cycLoaLiphatic or aromatic hydrocarbons,
halogenated or otherwise, such as n-heptane, n-octane,
cyclohexane, methylcyclohexane, toluene, xylene, mesity-
lene, cumene, tetralin, decalLin perchloroethylene tri-
chloroethane tetrachloroethane, chlorobenzene and ortho-
dichlorobenzerne;

- aliphatic and cycloaliphati¢ ketones such as methyt
ethyl ketone, methyl isobutyl ketone, cyclohexanone and
isophorone;

- esters such as ethyl acetate, butyl acetate and ethyl-
glycol acetate.

The quantities of diluents iftroduced must be
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sufficient to produce stable dispersions which spread
easily on the substrates. These quantities depend es-
sentially on the nature and on the viscosity of the in-
itial organopolysiloxane compositions. They may conse-
quently vary within wide proportions; nevertheless, manu-
facture of dispersions containing from 15 to 85% by
weight of diluents is recommended.

The single-component compositions according to
the invention, which are used as such, that is to say un-
diluted, or in the form of dispersions in diluents, are
stable in storage in the absence of water and cure
starting at ambient temperature (after removal of the
solvents in the case of dispersions) to form elastomers,
in the presence of water.

After the compositions as such have been deposi-
ted onto solid substrates, in a moist atmosphere, it is
found that a process of curing to elastomers takes place,
proceeding from the outside towards the inside of the
deposited mass. A surface skin forms first and then the
crosstinking continues in depth.

The complete formation of the skin, which mamd-
fests itself as a nonsticky surface feel, requires a
period of time which can be in the range from 1 minute to
55 minutes; this period depends on the reltative humidity
content of the atmosphere surrounding the compositions
and on the ease of crosslinking of the Latter.

Furthermore, the cure in depth of the deposited
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Layers, which must be sufficient to allow the elastomers
formed to be demoulded and handled, requires a Longer
period of time. This period depends, in fact, not only
on the factors mentioned above in the case of the for-
mation of a8 nonsticky feel, but also on the thickness cf
the deposited layers, which thickness gerierally ranges be-
tween 0.5 mm and several centimetres. This longer period
of time may lie between 10 minutes and 20 hours.

The single-component compositions may be employed
for many applications, such as sealing in the building
industry, the assembly of a very wide variety of mater-
jals (metals, plastics, natural and synthetic rubbers,
wood, cardboard, earthenware, brick, ceramic, glass,
stone, concrete, masonry components), the insulation of
electrical conducters, coating of electronic circuits,
and the preparation of moulds used for the manufacture of
objects made of synthetic resins or foams.

The abovementioned dispersions of these compo-
sitions in the diluents can be employed for thin-lLayer
impregnatien of inorganic, synthetic , organic, metallic,
woven Or nonwoven products and articles, and coating of
metal, plastic or cellulosic sheets. The deposition can
be produced, for example, by dipping or by spraying; in
the latter case, use is made of a spray gun which permits
uniform coatings with & thickness of 5 to 300 ﬁm to be
obtained. After the spraying of the dispersions, the dil-

uents evaporate off and the compositions released cufe to
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a rubbery film.

The manufacture of two-component compositions
according to the invention is also carried out by mixing
the various constituents in suitable equipment. To ob-
tain homogeneous compositions it is preferable to mix the
polymers (A) with the fillers (C) first; the combination
may be heated for at least 30 minutes to a temperature
above 80°C so as to complete the wetting of the fillers
by the oils. The other constituents, that is to say the
crosstinking ag2nts (B), the organic tin derivative and,
if desired, various additives and adjuvants, and even
water, can be added to the mixture obtained, which is
preferably hested to a temperature below 80°C, for example
of the order of ambient temperature.

Such compositions are not stable in storage and
they must therefore be employed quickly, for example
within a time interval of 40 minutes.

The various additives and adjuvants are the same
as those introduced into the single-component composit-
ions. In particular, the a,w=bis(triorganosiloxyldior~
ganopolysiloxane polymers with a viscosity of at Least 10
mPa s at 259C, in which the organic radicals Linked to the
silicon atems are chosen from methyl, vinyl and phenyl
radicals need to be mentioned again. a,w-(Trimethylsil-
oxy)dimethylpolysiloxane oils with a viscosity of prefer-
ably 20 mPa s at 25°C to 1,000 mPa s at 25°C, are gener-

ally employed in a proportion not exceeding 150 parts per
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100 parts of polymer (A).

The introduction of water in a proportion not
exceeding 1 part per 100 parts of polymers (A) is recom-
mended to promote the curing of the two-component compo-
sitions which are employed in thick layers whose thick-.
ness is, for examp.e, greater than 2 cm.

This water addition is unnecessary if the fillers
(C) contain enough of it. To facilitate its incorpor-
ation, water is preferably added in the form of a dis-
persion in a paste consisting, for example, of the above-
mentioned a,w-bis(triorganosiloxy)diorganopolysiloxane
oils and of the fillers (C).

For packaging and storage, the two-component com-
positions cannot therefore contain all the fundamental
constituents, that is to say the polymers (A), the cross-
Linker (B), the filters (C) and the tin catalyst (E).

On industrial scale, they must be manufactured in the
form of two components, each being stable in storage.

A first, storage-stable, component may, for ex-
ample, comprise the congtituents (A), (B) and (C); it is
preferably prepared by introducing the crosslinking agents
(B) into the homogeneous mixture produced by compounding
the polymers (A) with the fillers (C),

The second component then comprises the tin cata-
{yst.

Other ways of presenting the two-component compo-

sitions may be chosen; for exampite, a first component
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containing the polymers (A) and the fillers (C), and a
second component containing the crosslinking agents (B)
and the tin catalyst.

it

In many applications is preferable that each

of the two components be sufficiently fluid so as to
easily form compositions whose viscosity ranges, for ex-
ample, from 10,000 to 800,000 mPa s at 25°C when mixed.

These compositions, which remain sufficiently
fluid for at Least 40 minutes, preferably for at Least 80
minutes, after the mixing of the two components, can be
employed more especially for the manufacture of silicone
elastomer moutds; they may, however, be employed for other
applications such as coating electronic equipment and
coating metallic or textile or cellulosic surfaces.

The moulds which are manufactured are intended teo
reproduce articles made of cellular or noncellular mate-
rials consisting of organic polymers. Among these mate-
rials mention may be made of polyurethanes, polyesters,
polyamides, and polyvinyl chloride. The use of these
moulds for the reproduction of polyurethane articles is,
however, recommended, since they stand up well to the
attack by constituents of the mixtures used to produce
polyurethane materials (in particular polyisocyanates).

The introduction of the tin catalyst according to
the invention, at least partly consisting of tin
monochelate, makes it possible to attain the best use

conditions in the case of the single~ and two-component
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compositions. It makes it possible subsequently to obtain

elastomers with stable use properties and with tensile pro-
perties which are stable with time which are independent of
the age and of the storage conditions of the compositions.

- EXAMPLE 1:

0.1 mole of dibutyltin oxide, 0.1 mole (20.1 g)
of Lauric acid, 21.33 g of 1-benzoyl-4-methyl-2-pentanone
and 130 mt o* cyclohexane are introduced in succession in-
to a 250ml tnree-necked round-bottomed flask fitted with
a central stirrer, a condenser and a thermometer.

The mixture is heated under reflux fer 2 hours
under a nitrogen atmosphere and then most of the cyclo-
hexane is distitled off until the reaction mass is at 90°c.

100 ml of cyclohexane and 2 mL of water are col-
lected.

The reaction mixture is then concentrated in a
rotary evaporator for 30 minutes at 70°C under 0.27 kPa
and 65 g of a Light-yellow Liquid are obtained, contain-
ing 53 mol% (calculated in gram-atoms of tin metal) of
pentacoordinated tin monochelate, as determined by 119Sn
NMR using the abovementioned method described by
Peter J. Smith.

- EXAMPLES 2 to 16:

The operating procedure of Example 1 is repeated
exactly, except that the reactants and/or the quantities
introduced are changed.

The results obtained are collec¢ted in Table 1 below.
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The reaction may be written schematically as

follows:

a RIR2Sn0 + p XH +  CHT=R{R2SnCX + RyR2SnCp +

R1,R28nX2 + Hp0

a,

b and ¢ are the molar quantities which are in-

troduced, of R2Sn0, XH and CH, respectively,

In Table 1,

the mol¥ calculated

XH

XH1
XH2
XH3
XH4
XH5
XHé
XH?
CHT
CH2
CH3

CHé

is

.

..

columns

the acid introduced,

lauric acid,

versatic ® acid,

(CH3)3CCOOH (pivalic) acid,
2-ethylhexanoic acid,

acetic acid,

benzoic acid,

chloroacetic acid,
1-benzoyl;4-methyl-2-pentanone,
ecetyl;cetone,
dibenzoylmethane,
1;1,1-trifluoro-3~benzoyl acetone.

PR1, PR2, PR3 and PR4 give

in gram-atoms of tin metal for the

products present in the reaction mixture.

PR1
PR2
PR3
PR&

.

.

RYT R2 Sn CX
R1 R2 Sn X2
R1 R2 Sn C2

X R1 R2 Sn 0Sn R1 R2 X

i —.
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TABLE )
ex. IR andR2 a XH b CH c PRI PRZ | PR3 { ppq
1 cans 0.1 1xmt| 0,1 | eny 0,1 83,0 23,017,010
2 C4n9 0.5 lxn1 | 05 {cut | o 51,2 22,8 | 20,3 5,9
3 C4n9 0.2 x| 02 |cut |02 54.8 (21,021,022
Y] CAH9 0.2 | xm1[0,23 | ems 0,23 5.0 1340120/ o
H c4ng 0,05 | xn2 /0,08 | cuy 0,05 56,0 | 23,0 [ 21,0 o
3 C4H9 0.1 Jw3 | 0,1 [em | o1 6.0 | 20,820,038
7 can9 0.1 [xu¢ | 0,1 | cuy 0.1 51,0 f21,4 (22,55,
[ C8H17 0.1 o | 0,1 [ en o,ix 5,1 119,7(23,4 5,8
9 C4HY 0.1 lxu5! 0,1 | cug 0,1 49.5 } 18,828,235
10 C4HY 0.1 lxus | 0,1 | ez 0,1 75,0 58| 9,7{9,8
11 C8HIT 10,015 | xu1 | 0,015 | cns 0,015 | s4,5 [ 20,0 [ 16,4 9,1
12 COH1T 10,015 | xu1 | 0,020 | cne 0,020 | 35,5 | 44,5 | 20,0 | o
13 c4ng 0.1 [xu6| 0,1 | enz 0,1 713.0 12,0 6,0/9,0
14 c4H9 0.1 1 xm6 | 01 | em 0.1 69,0 1 12,0 | 14,0 | 5,0
15 C8H17 0.1 fxm1| 0,1 | cuy 0,1 61,06 {270 {120 o
16 c4ng %1 1 xu7 ) o1 [cut | o4 90,0 4,5 0 | 5,2
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~ EXAMPLE 17:

1 mole (360 g) of di-n-octyltin oxide, 1.2 mole
(244.8 g) of l1-benzoyl-4-methyl-2-pentanone and 0.9 mole
(129 g) of 2-ethylthexanoic acid are charged into a 1-litre
three-necked round-bottomed flask fitted with a central
stirrer, a condenser and a thermometer.

A clear yellow o0il, with the following physico-
chemical characteristics is obtained:

viscosity at 25°C : 163 mPa s

relative density at 25°C : 1.081

refractive index at 25°C 1.521

- EXAMPLES 18 TO 20:

The operations carried out are the same as in
Example 16, except that the molar ratios a, b and c of the
reactants are varied; the results obtained are collated in
Table 2 below, where R1l, R2, a, XH, b, CH, C, PR1, PR2, PR3

and PR4 have the same meaning as in Table 1 above

TABLE 2
ex. Rl and R2 _a XH b CH ___c PRl __PR2 PR3 PR4
17 C8H17 1 XH4 0.9 ©cHl 1,2 30.4 49.0 7.6 12.0
18 C8H17 1 XH4 1.5 CHI 0.6 49.5 15.0 23.4 _ 10.5
19 C8H17 1 XH4 1 CHl 1 44.0 13.0 29.5  13.5
20 CBH17 1_ X4 0.6 CHl 1.5 33.2 7.3 47.7  11.3
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~ COMPARATIVE EXAMPLE 21 AND EXAMPLES 22 70O 26:

A composition Pq is prepared by mixing:

- 100 parts of an a,w-dihydroxydimethylpolysilo-
xane oil with a viscosity of 10,000 mPa s at 25°c,

- 70 parts of an a,w-bis(trimethylsiloxy)dimethyl-
polysiloxane oil with a viscosity of 800 mPa s at 25°C,

- 55 parts of a combustion silica with a specific

2/g, treated with hexamethyldi-

surface area of 300 m
siltazane,

- 50 parts of ground quartz with a mean particle
diameter of S micrometres, and

- 10 parts of a paste made up of 90 parts of the
abovementioned a,w~dihydroxydimethylpolysiloxane oil,
with a viscosity of 10,000 mPa s at 25°C, S parts of a

combustion silica with a specific surface area of 150 m
and 5 parts of water.

The composition Py is catalysed with a crosslinking
system containing some of the catalysts ¢ forming the sub-
ject of the preceding examples and partially hydrolyses
ethyl silicate.

The composition Pq is catalysed by mixing 100
parts of this composition with two parts of the cross-
Linking system consisting of 17.5% by weight of catalyst C g
and 82.5% by weight of partially hydrolysed ethyl silicate. %
This crosslinking system is employed as such, freshly pre-
pared (At = 0) or after having undergone aging at 70°¢ for

a period At of 72, 168 and 336 hours.
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The spreading time st of the catalysed compo-
sition is then determined by noting the time for which
this composition remains in a sufficiently fluid state
to spread under its own weight and thus to adopt the
configuration of the internal volume of the receptacles’
into which it is poured.

The test employed for assessing the spreadability
is as follows:

The freshly catalysed composition (15 grams) is
poured into an aluminium capsule of cylindrical shape with
a diameter of 4 cm; after a time not exceeding 5 minutes
its surface must be perfectly horizontal.

The catalysed composition is converted into a
silicone elastomer after several hours at ambient tem-
perature; 24 hours (1 day) and 96 hours (4 days) after
the preparation of this catalysed tomposition the Shore
A hardness of the elastomer formed is measu;ed. The
results relating to the spreading time (st) in minutes
and the Shore A hardness values (SAH1 and SAH4) are col-
Lated in Table 3 below.

The catalyst in the comparative example is di-
n-octyltin di-2~-ethylhexanoate.

The results are collated in Table 3 below, where
C ex n shows that the tin catalyst employed is that ob-
tained in Example n.

It is found that the catalysts atcording to the

invention, as distinct from the control catalyst, endow
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the silicone elastomer with satisfactory hardness and
spreading time values even after prolonged aging of the

crosslinking system.

TABLE 3

EXAMPLE 21 22 23

CATALYST CONTROL C ex 8 C ex 17

st | SAH1 | SAH4| st| SAH1| SAH4| st |SAH1T |SAH4

0 170 16 26 | 240 12 24 | 170 15 25
72 210 12 24 180 16 26
At
168 290 6 23 | 235 13 24 | 160 14 25

336 310 5 23 1200 17 23 | 170 15 25

EXAMPLE 24 25 26

CATALYST € ex 18 € ex 19 ¢ ex 20

¥

st |SAHtT | SAH2 st SAH1 |SAH2 | st |SAH1 |SAH2

0 |170 | 15 | 25 |240 | 13 | 24 [150 |18 |27
72 {170 | 17 | 25 170 |16 | 24
At
168 235 | 13 | 24 |180 |16 |25

1336 230 ] 15 26 200 ) 17 24 200 16 26
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~ COMPARATIVE EXAMPLE 27 AND EXAMPLE 28:

The operating procedure of the preceding Examples
21 to 26 is repeated, except that the catalyst employed
as control in the comparative Example 27 is di(n-octyl)-
tin dilaurate and the catalyst in Example 28 is that syn-
thesized in Example 15 above.

The results obtained are collated in Table 4
below.

It is found that the catalyst employed in Example
28, in contrast to the control catalyst in comparative
Example 27, endows the silicone elastomer with satis-
factory hardness and spreading time values even after

prolonged aging.

TABLE 4
{ EXAMPLE 27 28

CATALYST CONTROL ¢ ex 15 l

st SAH1 | SAH2 st] SAH1 [SAH2

0 160 | 17 26 95| 20 26

72 195 17 25 95| 20 25

At

144 100] 19 | 27 100 20 | 25 g

288 90 18 26 100 20 25
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~ COMPARATIVE EXAMPLE 29 AND EXAMPLES 30 10 32:

The purpose of these Examples is to demonstrate
the better natural aging behaviour of the elastomers ob-
tained from 100 parts of composition Pq of Example 21 to
26, catalysed with 5 parts of a crosslinking system
consisting of 17.5% by weight of catalyst € and 82.5% by
weight of partially hydrolysed ethyl silicate.

The catalysed composition is deposited on a poty-
ethylene plaque, in the form of a lLayer with a thickness
of 2mm. After a period of 24 hours at rest in the ambient
air the elastomer film obtained is demoulded and is al-
Lowed to age at a temperature of»20°c for various times
(in months).

The Shore A hardness and the tear resistance TR
(expressed in kN/m) of the film which has been subjected
to the abovementioned aging times are measured.

The results are collated in Table 5 below, where
C ex n shows that the tin catalyst employed is that ob-
tained in Example n. The control catalyst in Comparative

Example 29 is di-n-octyltin di-2~-ethylhexanoate.
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From Table 5 it can be seen that the better sta-
bility of the elastomer is obtained with a catalyst in
accordance with the invention.

- COMPARATIVE EXAMPLE 33 AND EXAMPLE 34

The following are triturated in a kneader:

- 100 parts of an a,w-dithydroxydimethylpolysil-
oxane oil with a viscosity of 70,000 mPa s at 25%c,

-~ 20 parts of a bis(trimethylsiloxy)dimethylpoly-
siloxane oil with a viscosity of 100 mPa s at 25%,

- 130 parts of calcium carbonate with a mean par-
ticle diameter of 5 micrometres, and

- 10 parts of combustion silica with a specific

surface area of 150 m2

/9.

When the mass is homogeneous, all the solution
produced by mixing the following ingredients is added to
it: - 5.5 parts of silane of formula Si(0CHRCH20C2HSY 4

- 2.5 parts of silane of formula (CH30)3Si(CHp)-
INH-CH2CHaNH?

- 0.040 part of the organic tin derivative which is
prepared according to the procedure of Example 16 above.

The single-component composition thus obtained is
stored in the absence of moisture in sealed aluminium
tubes (Example 34); another composition, identical with
the preceding, is prepared, except that the organic tin
derivative employed is only dibutyltin dilaurate, and the
quantity employed is identical, namely 0.040 part (com-

parative Example 33).

-~

e i it



- 40 -

This composition is also packaged in sealed alu-
minium tubes. The storage stability of both compositions
is checked; for this purpose, the tvbes containing them

are Left for 72 hours in an oven heated to 100°¢C.

The tubes are allowed to cool and their contents
(and the contents of tubes which have not been subjected
to a period of heating, and have been stored for a peried
of 1 month at ambient temperature) are spread in the form
of a Llayer with a thickness of 2 mm, in the open air, on a
polytetrafluoroethylene plate. The deposited lLayer chan-
ges into a rubbery film; 24 hours after the deposition of
the Layer the etastomer film is removed and the tensile
properties of the elastomers are measured after aging for
? days at ambient temperature.
The results are collated in Table 6§ below:
TABLE . 6
EXAMPLE 33 ] EXAMPLE 34
Contents |[Contents Contents {Contents
nf the of the of the of the
Tensile tubes tubes tubes tubes
pregerties stored at laged 72 stored atlaged 72
ambient hours at ambient hours at
temper- 100°¢c temper- 100°¢
ature ' ature
Shore A
lhardness 27 10 26 -
Terisile strength
in MPa 1.1 1.0 1.0 -
Elongation at 515 450 348 -
break in %

- ¢ not measurable.
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Inspection of the values of the tensile properties
demonstr;tes clearly that, in order to retain these pro-
perties with time, it is advantageous to employ the cata-
Lyst mixture according to the invention rather than di-

S wn-butyltin ditaurate alone.
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The claims defining the invention are as follows:

1. A monochelate of pentacoordinated tin of

valency IV, of formula:

R o————c//R3
X - sln/D\c - R, (1)
fll\o———c/
2 N
Rg

in which:
- R; and Ry, which are the same or different denote
unsubstituted or substituted monovalent C;-C,g organic
hydrocarbon radicals,
- R3 and Ry, which are the same or different, are chosen
from radicals Ry and Ry, hydrogen, C;-Cs alkoxy radicals or
silyl radicals Si(Rj)3,
- R4 is hydrogen, an optionally halogenated C;-Cg
hydrocarbon radical, or R4 and Rg, together with the carbon
atoms to which they are attached, form a divalent Cg-Cq,
cyclic hydrocarbon radical unsubstituted or substituted by
chlorine, nitro or cyano, and
- X is a monocarboxylate radical of formula RgCOO in which
Rg has the same meaning as R; above.

2. A monochelate according to claim 1 in which Rp
and Ry, which are the same or different, are butyl or n-

octyl and X is the monocarboxylate radical of lauric acid,
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versatic acid, pivalic acid, 2-ethylhexanoic acid, acetic
acid, benzoic acid or chloroacetic acid.

3. A monochelate according to claim 1 or 2 in
which R; and Rg which are the same or different are methyl,
trifluoromethyl, isobutyl or phenyl, and R4 is hydrogen.

4. Process for the preparation of a tin
monochelate of formula (1) defined in any one of claims 1 to

3, which comprises reacting a tin oxide of formula:

RlesnO (2)

with a A-dicarbonyl compound of formula:

o H ©
(3)

e

and with an organic acid of formula:

XH (4)
in which R;, Ry, R3, R4, Rg and X have the same definitions
as in claim 1, and removing the water formed.

5. Process according to claim 4, in which the

s

molar ratio of compound (3) to compound (4) is between 0.4

ek

and 2.5, and the molar ratio of compound (2) to compounds

“a

[(3) & (4)] is between 1/0.8 and 1/3.

6. Process according to claim 4 or 5, in which

{
3
]
t
e B

<ok

tge
it gt ot NIy i i P



10

15

-
¥
-~

20

- 44 -
the reaction is carried out by mixing the compounds of
formulae (2),
of atmospheric water, with the removal of water.

7. Process according to claim 4 or 5, in which
the compounds of formulae (2) and (4) are first reacted to

obtain, after removal of water, the distannoxane of formula:

XR1R55n0SnR RoX (5)

and then the distannoxane (5) is reacted with the
B-dicarbonyl compound (3) with removal of water.

8. An organopolysiloxane composition comprising a
silicone base capable of being cured to a silicone elastomer
by a polycondensation reaction starting at ambient
temperature and a catalytically effective quantity of a
catalyst chosen from a monochelate of formula (1) defined in
any one of claims 1 to 3 or the reaction product obtained by
using the process of any one of claims 4 to 7.

9. A composition according to claim 8, in which
the base comprises:

A. - 100 parts by weight of an «,w=dihydroxy-
polydiorganosiloxane polymer with a viscosity of 500 to
1,000,000 mPa s at 25°C, consisting of a succession of
(R3) 810 units where the symbols R, which are identical or
different, denote hydrocarbon radicals of frem 1 to 10
carbon atoms, unsubstituted or substituted by halogen atoms

or cyaho groups,

(3) and (4) in a closed reactor in the absence

‘bR isaiptin b .
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B. - 0.5 to 20 parts by weight of a crosslinking
agent in the form of an organosilicon compound bearing, per

molecule, more than two hydrolysable groups linked to

silicon,

€. - 0 to 250 parts by weight of inorganic filler,
and

D. - 0 to 20 parts by weight of an adhesion
promoter.

10. Composition according to claim 8 or 9,
characterized in that the crosslinking agent (B) is a silane
of formula:

RaSi(2)4-3 (6)
in which R is a hydrocarbon radical of from 1 to 10 carbon
atoms and Z is N-substituted amino, N-substituted amido,
N,N-disubstituted aminoxy, ketiminoxy, alkoxy, alkoxyalkyl~-
enoxy, enoxy or acyloxy groups and a is 0 or 1.

11. A compound according to claim 1 substantially
as described in any one of Examples 1 to 20.

12. A composition according to any one of claims 8

to 10 substantially as described in any one of Examples 22-

26, 28, 30-32 and 34.
13. The cured product of a composition as claimed
in any one of claims 8 to 10 or 12.
Dated this 28th day of December, 1990
RHONE~POULENC CHIMIE

by its Patent Attorneys
DAVIES & COLLISON
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