
4                                       1,078,896    if desired, may be
more than that mentioned  so-called pre-mixes including these compounds
above.                                       as catalysts can be  stored
for a long while       The present process may be carried out in  without
suffering any deterioration. In addition     the presence of, for example,
a foam stabilizer  to these advantages, since the compounds 30 5  (e.g. a
silicone oil- a poly-dimethyl siloxane  having the  general formula (1) are
readily     or an alkylsilane-polyoxyalkylene copolymer-,  soluble in
polyetherpolyols and polyester-     a non-ionic surface active agent, such
as  polyols, only simple  procedures are required     sorbitan monostearate
or glycerol monooleate),  for the production of polyurethane foams     a
pigment, a reinforcing material, a dye, an   In our  copending application
No. 57000/66  35 10 antioxidant, a fireproofing agent, or other  (Serial
No. 1,078,897) there is described and     known additives, or a mixture of
any two or  claimed a process for the production of a     more of such
additives.                      polyurethane foam, which comprises reacting
The present process may be carried out  a polyisocyanate with a
polyetherpolyol or a     using the procedures described  in "High
polyesterpolyol in the presence of a blowing  40 15 Polymers. Vol. XVI.
Polyurethanes: Chemistry  agent and a catalyst but without a carrier for
and Technology I, Chemistry"  by Sanders  said catalyst, said catalyst
having the general     Frisch (1962) published by Interscience Pub-
formula (I).     lishers.                                       It is thus
clear that the use of a compound       As stated above, since a compound
having  having  the general formula (1) as a catalyst 45 20  the general
formula (1) has an extraordinarily  has much value from the industrial
viewpoint .     high activity- as a  catalyst, polyurethane foam  The
following Examples illustrate the in-     can be easily obtained, without
heating, using  vention.     only a very small amount of the compound    In
these examples, the amount of the com-     having the general formula (1)
as a catalyst. pounds are expressed by parts by weight unless 50 25
Moreover, since the compounds having the  otherwise specified.     general
formula (1) are  very stable themselves,
EXAMPLE 1.      Component A:         Polyethertriol of hydroxyl number 56
55   obtained  by the addition polymerization of      propylene oxide with
glycerol as an initiator. -  100 parts
Tetra-butyl-1,3-diacetoxydistannoxane   -    0.2 part       Component B:
Water                                     -    4.0 parts 



60   Silicone oil                              -     2.0 parts
1,4-diazabicyclo-(2,2,2)-octane        -    0.07 part        Component C:
Tolylene diisocyanate (2,4-isomer 80       parts, 2,6-isomer 20 parts)
-   49.6 parts  65    Components A, B  and C  were homo-  cream time was 7
seconds, the rise time was     geneously mixed at 25[err]C. to allow
reaction to  1 minute 20 seconds and the gelation time was  70     take
place, a white elastic foam  having  a  1 minute 45 seconds     density  of
0.025 g./cm[err]. being obtained; the
EXAMPLE 2.      Component A:         Polyether triol of hydroxyl number 56
75   obtained by the addition polymerization  of      propylene oxide with
trimethylol propane as an      initiator
50 parts         Polyether Triol of  hydroxyl number 160      obtained by
the addition polymerization of 80   propylene oxide with trimethylol
propane as      an initiator                              -    50 parts
Tetra-propyl-1,3-diacetoxydistannoxane  -    0.2 part       Component B:
Water                                     -     4.0  parts 85   Silicone
oil                               -    2.5 parts
1,4-diazabicyclo-(2,2,2)-octane        -    0.07 part
1,078,896                                      5   Component C:
Tolylene diisocyanate (2,4-isomer 80 parts,        2,6-isomer 20 parts)
-   48.7 parts 



Trichloromonofluoromethane            -   20 parts    5    Components A, B
and C  were homo-  a density of 0.016 g./cm[err]. was obtained; the
geneously mixed at 23[err]C. to allow a reaction  rise time was 1 minute 50
seconds, and the       to take place, and a white elastic foam having
gelation time was 2 minutes 23 seconds.  10
ExAMPLE 3.         Component A:           Polyether triol of hydroxyl
number 460         obtained by the addition polymerization of   15
propylene oxide with glycerol as an initiator -100 parts
Dimethylethanolamine                           1.5 parts         Silicone
oil                              -    1.5 parts
Trichloromonofluoromethane            -   30 parts
Tetra-butyl-1-acetoxy-3-hydroxy-   20   distannoxane
-   0.2 part          Component B:           Polyisocyanate compound having
an amine         equivalent of 108 and an acid number of 0.25
(Allied Chemical Corp., U.S.A., "Nacconate-   25   4040"*)
--  93 parts           Components A and B were homogeneously  diamine
having the following properties:  35       mixed at 21[err]C., to allow a
reaction to take    Brown liquid free of sediment,       place, and a tough
and rigid foam having a    Amine equivalent 108,       density of 0.032
g./cm[err]. was obtained; the    Viscosity (Brookfield) 90 at 25[err]C.,
30 cream time was 30 seconds, the rise time was    Specific gravity
(25[err]C/25[err]C.) 1.26,        1 minute 20 seconds and the gelation time
was    Solidification point lower than - 15[err]C. and  40        1 minute
20 seconds.                          Approximate flash point (Cleveland
open          *"Nacconate-4040" is a registered Trade   cup) 132[err]C.
Mark of a phosgenation product of tolylene
EXAMPLE 4.         Component A:   45     Polyethertriol of hydroxyl number
56         obtained by the addition polymerization of         propylene
oxide with trimethylol propane as         an initiator
-100 parts         Tetra-butyl-1,3-diisothiocyanatedistannoxane -    0.1
part  



50  Component B:         Water                                     -   4.0
parts         Silicone oil                             -    2.0 parts
1,4-diazabicyclo-(2,2,2)-octane       -   0.07 part          Component C:
55     Tolylene diisocyanate (2,4-isomer 80 parts,         2,6-isomer 20
parts)                      -   49.6 parts          Components A, B and C
were homo-                          EXAMPLE 5.         geneously mixed at
20[err]C., and a white elastic   100 Parts of a polyestertriol having a
foam having a density of 0.025 g./cm[err]. was  hydroxyl number of 57 which
was obtained  65    60 obtained; the cream time was 10 seconds, the  by the
condensation of adipic acid (146 parts),        rise time was 1 minute 50
seconds and the  diethylene glycol (127 parts) and trimethylol
gelation time was 2 minutes 50 seconds.  propane (13.4 parts) at
180[err]C., 2.5 parts of                     6
1,078,896              water, 2.0 parts of a non-ionic surface active
parts), hexane triol, (8 parts) and propylene             agent, 1.0 part
of N-methyl-morpholine, 0.1  glycol (2.0 parts), 52 parts of trichloromono-
part of tetra-butyl-1,3-diacetoxydistannoxane  fluoromethane, 0.2 parts of
tetra - butyl -- 1,3-             and 35 parts of tolylene diisocyanate
(2,4-  diacetoxydistannoxane, 0.5 part of dimethyl-          5  isomer 80
parts, 2,6-isomer 20 parts) were  ethanol amine, and 1.5 parts of silicone
oil              homogeneously mixed at room temperature to  were
thoroughly mixed to allow a reaction to              allow a reaction to
take place, and a beautiful take place, and a rigid foam having a density
30              white elastic foam having a density of 0.04  of 0.046
g./cm[err]., a compression load of 2.60              g./cm[err]  and a
tensile strength of  1.5 kg./cm[err].  kg./cm[err]. and a good resistance
to chemicals          10 was obtained; the rise time was 1 minute 40  was
obtained; the rise time was 2 minutes and              seconds and the
gelation time was 2 minutes  the gelation time was 3 minutes.
15 seconds.                               EXAMPLE 6.
EXAMPLE   7.                                35                160 Parts of
a polyestertriol having a    So-called pre-mix formulations were pre-
15 hydroxyl number of 424 and an acid number  pared by  mixing the
components shown in 



of 6.1 which was obtained by the condensation  Table 1 in the proportions
specified therein.              Of phthalic anhydride (296 parts), adipic
acid  The thus prepared pre-mix formulations were              (1168
parts), trimethylol propane (1980 parts)  stored at 13-15[err]C  for
certain periods, a 40              and 1,3-butylene glycol (360 parts), 165
parts  polyisocyanate component was added to each         20 of a
prepolymer having an amine  equivalent of these pre-mix formulations  to
produce a              of 124.7 which was obtained by the reaction
polyurethane foam, and both the cream time              of tolylene
diisocyanate containing 80 parts  and the rise, time were measured.   The
results              of 2,4-isomer and 20 parts of 2,6-isomer (48.5  are
listed in Table 3.             45
TABLE 1                         Formulation                   1         2
3          4         5                Polyetherpolyol*
100       100      100       100       100                Silicone oil
1.5        1.5        1.5       -         -
Dimethylethanolamine                 2.0        2.0      2.0       2.0
2.0                Tetra-butyl-1,3-diacetoxy-                  distannoxane
1.0                             1.0       -
Dibutyltindilaurate                  --         1.0       -          -
1.0                Stannous octoate                     -          -
1.0             -                Dibutyl phthalate                     5.0
5.0        5.0       5.0        5.0
Trichloromonofluoromethane        30         30      30        30        30
*Polyetherpolyol of hydroxyl number 460 which was obtained by the addition
polymerization initiator           of propylene oxide with sorbitol as an
anitiator.                                                 1,078,896
7   



TABLE 2              Formulation                    1         2      3
4         5        Initial           cream time (seconds)            25
50        28        25         50            rise time (seconds)
50       100        55        50        100            appearance of foam
G         G         G         G         G        After 70 days
cream time (seconds)            25        X         65        25        50
rise time (seconds)             35        X        175        55       126
appearance of foam              G                   G         G         G
After 100 days            creamtime (seconds)             23        X
75        26        48            rise time (seconds)             46
X        212        50       102            appearance of foam
G                   C         G         G        G: good
C: coarse            X: no foaming        WHAT WE CLAIM IS:-
1 to 3, wherein the polyisocyanate is diphenyl-       1. A process for the
production of a poly-  methane diisocyanate.     urethane foam, which
comprises reacting a    6. A process as claimed in any preceding  30 5
polyisocyanate with a polyetherpolyol or a  claim, wherein X[err] and
X[err] in the general     polyesterpolyol in the presence of a blowing
formula are each an -NCX  group in which     agent, a tertiary amine and a
compound having  X is an oxygen or sulphur atom.     the following general
formula:               7. A process as claimed in any one of
Claims 1 to 5, wherein the compound having  35
the formula defined in Claim 1 is tetra - butyl-                    [err]
1 - chloro - 3 - hydroxy - distannoxane.                            8. A
process as claimed in any one of Claims               1 to 5, wherein the
compound having the 



general formula defined in Claim 1 is tetra-  40                    butyl -
1 - acetoxy - 3 - hydroxy - distann-
oxane.                                                  9. A process as
claimed in any one of Claims 10  wherein, X[err] is an hydroxyl radical, an
alkoxy  1 to 5, wherein the compound having the     radical, a acyloxy
radical, or an -NCX   general formula defined in Claim 1 is tetra-  45
radical in which X is an oxygen or sulphur  butyl - 1,3 - diacetoxy -
distannoxane.     atom, X[err] is a halogen atom, an hydroxyl    10. A
process as claimed in any one of     radical, an alkoxy radical, a acyloxy
radical,  Claims 1 to 5, wherein the compound having 15  or an -NCX radical
in which X is an oxygen  the general formula defined in Claim  1 is     or
sulphur atom, [err]  are each  tetra - butyl - 1 - methoxy - 3 - acetoxy-
50     an alkyl radical.                          distannoxane.       2. A
process as claimed in Claim 1, wherein    11. A process as claimed in any
one of     a polyetherpolyol having three or more terminal  Claims 1 to 6,
wherein the compound having 20  hydroxyl radicals is used.
the general formula defined in Claim  1 is       3. A process as claimed in
Claim 2, wherein  tetra - butyl - 1,3 - diisocyanate - distannoxane. 55
the polyetherpolyol has a hydroxyl number    12. A process as claimed in
any one of     of 350 to 700.                             Claims 1 to 6,
wherein the compound having       4. A process as claimed in any preceding
the general formula defined in Claim  1 is 25  claim, wherein the
polyisocyanate is tolylene  tetra - butyl - 1,3 - diisothiocyanate -
distann-     diisocyanate.                              oxane.
60       5. A process as claimed in anyone of Claims    13. A process for
the production of  a poly-                        1,078,896
7                        TABLe 2              Formulation
1         2.0       3         4         5       Initial           cream
time (seconds)           25        50        28        25         50
rise time (seconds)            50       100        55        50        100



appearance of foam             G         G         G         G         G
After 70 days            cream time (seconds)           25        X
65        25       50            rise time (seconds)            35        X
175        55       126            appearance of foam             G
G         G         G        After 100 days            cream time (seconds)
23        X         75        26       48            rise time (seconds)
46        X        212        50       102            appearance of foam
G                   C         G         G        G: good
C: coarse            X: no foaming        WHAT WE CLAIM IS: -
1 to 3, wherein the polyisocyanate is diphenyl-       1. A process for the
production of a poly-  methane diisocyanate.     urethane foam, which
comprises reacting a   6. A process as claimed in any preceding  30 5
polyisocyanate with a polyetherpolyol or a  claim, wherein X[err] and
X[err] in the general     polyesterpolyol in the presence of a blowing
formula are each an -NCX  group in which     agent, a tertiary amine and a
compound having  X is an oxygen or sulphur atom.     the following general
formula:              7. A process as claimed in any one of
Claims 1 to 5, wherein the compound having  35
the formula defined in Claim 1 is tetra - butyl-                    [err]
1 - chloro - 3 - hydroxy - distannoxane.                    8. A process as
claimed in any one of Claims               1 to 5, wherein the compound
having the                    general formula defined in Claim 1 is tetra-
40                    butyl - 1 - acetoxy - 3 - hydroxy - distann-
oxane.                                                 9. A process as
claimed in any one of Claims 10 wherein, X[err] is an hydroxyl radical, an
alkoxy  1 to 5, wherein the compound having the     radical, a acyloxy
radical, or an -NCX   general formula defined in Claim  1 is tetra-  45
radical in which X is an oxygen or sulphur  butyl - 1,3 - diacetoxy -
distannoxane.     atom, X2 is a halogen atom, an hydroxyl    10. A process
as claimed in any one of     radical, an alkoxy radical, a acyloxy radical,
Claims 1 to 5, wherein the compound having 



15 or an -NCX radical in which X is an oxygen  the general formula defined
in Claim  1 is     or sulphur atom, [err] are each  tetra - butyl - 1 -
methoxy - 3 - acetoxy-  50     an alkyl radical.
distannoxane.       2. A process as claimed in Claim 1, wherein    11. A
process as claimed in any one of     a polyetherpolyol having three or more
terminal  Claims 1 to 6, wherein the compound having 20  hydroxyl radicals
is used.                the general formula defined in Claim  1 is       3.
A process as claimed in Claim 2, wherein  tetra - butyl - 1,3 -
diisocyanate - distannoxane. 55     the polyetherpolyol has a hydroxyl
number   12. A process as claimed in any one of     of 350 to 700.
Claims 1 to 6, wherein the compound having       4. A process as claimed in
any preceding  the general formula defined in Claim  1 is 25  claim,
wherein the polyisocyanate is tolylene  tetra - butyl - 1,3 -
diisothiocyanate - distann-     diisocyanate.
oxane.                                    60       5. A process as claimed
in anyone of Claims    13. A process for the production of a poly-
8                                       1,078,896     urethane foam  in
accordance with Claim  1    TREGEAR, THIEMANN & BLEACH,    substantially as
hereinbefore described in any        Chartered Patent Agents,    one of the
foregoing Examples.                            Melbourne House,       14. A
polyurethane foam produced by the                    Aldwych, 5  process
claimed in any preceding claim.                    London, W.C.2.
Agents for the Applicants.            Leamington Spa: Printed for Her
Majesty's Stationery. Office, by the Courier Press.           -1967.
Published by The Patent Office, 25 Southampton Buildings, London, W.C.2,
from which copies may be obtained.    


