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Coating composition or sealant comprising a compound with a five-membered cyclic monothio-

carbonat group

Object of the invention is a process for the preparation of coatings or sealed materials, wherein

a coating composition or a sealant is used comprising

a first component which comprises a compound A) with at least one five-membered cyclic mon-

othiocarbonate group and

a second component which comprises a compound B) with at least one amino group, selected
from primary or secondary amino groups or blocked primary or secondary amino groups, here-

inafter referred to as amino groups,

and wherein compounds A) or B) may additionally have at least one polymerizable, ethylenically

unsaturated group and

wherein the coating composition or sealant may further comprise a compound C) with at least

one polymerizable, ethylenically unsaturated group.

Polyurethanes are important industrial polymers. They have very good mechanical properties
and are therefore used in many technical applications, for example as binder in coatings and

sealings.

Polyurethane-based coating compositions and sealants are usually applied as two-component
systems, which consist of one component comprising a polyisocyanate and a second compo-
nent comprising a polyol. The two components are mixed and are applied to obtain the desired

polyurethane based coating or sealing.

Compounds with isocyanate group are usually highly reactive. Such reactivity leads to in-
creased moisture sensitivity which is problematic in some technical applications. Some com-
pounds with isocyanate groups are considered to be harmful and may cause allergies in case of

skin contact or inhalation.

There is a demand to find alternative polymers with urethane groups. Such alternative polymers
should not be obtained from polyisocyanates but should be suitable for the preparation of coat-

ings and sealants with good application properties.
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WO 2013/144299 discloses radically polymerizable compounds with a cyclic five membered
carbonate ring system (alkylidene-1,3-dioxolan-2-one). Urethane groups are formed by reacting
these compounds or polymers thereof with amino compounds. Similar compounds are dis-
closed in WO 2011/157671 for the use as reactive diluents in epoxy resins. However, the syn-
thesis of such compounds is tedious. Necessary precursors of the synthesis are not commer-

cially available.

The object of EP-A 2468791 are epoxy compositions that comprise compounds with five-mem-

bered cyclic ring systems comprising oxygen and sulfur.

D.D. Reynolds, D. L.Fields and D. L. Johnson. Journal of Organic Chemistry, 1961, page 5111
to 5115, disclose compounds with a five-membered cyclic monothiocarbonate ring system and

reactions thereof. Inter alia a reaction with an amino compound is mentioned.

Unpublished European patent applications with application number 17186542.1 (INV 170282)
and 17186545.4 (INV 170283) relate to a process for the synthesis of compound with at least

one monothiocarbonate group.

Unpublished European patent applications with application number 17186543.9 (INV 170338)
and 17186544.7 (INV 170938) relate to polymers which are obtained by reacting compounds

with at least one monothiocarbonate group.

It was an object of this invention to provide an alternative method for the preparation of coatings
and sealings. The use of compounds with isocyanate groups should be avoided. The obtained
coatings and sealings should have good application properties, such as mechanical properties,

optical properties, stabilities as UV and corrosion protection.

Accordingly, the process described above and coatings and sealings obtained by the process

have been found.

To compound A)

Compound A) comprises at least one five-membered cyclic monothiocarbonate group.
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The five-membered cyclic monothiocarbonate group is a ring system with 5 members, three of
them are from the monothiocarbonate -O-C (=0)-S- and the further two members are carbon
atoms closing the five-membered cycle.

Compound A) may be a low molecular compound or a polymeric compound and may comprise,
for example, up to 1000, notably up to 500, preferably up to 100 five-membered cyclic monothi-
ocarbonate groups and up to 1000, notably up to 500, preferably up to 100 polymerizable, eth-

ylenically unsaturated groups.

Compound A) may be, for example, a urethane groups comprising adduct obtained by reacting
compounds with monothiocarbonate groups and compounds with primary or secondary amino

groups whereby the monothiocarbonate groups are in stoichiometric excess compared with the
amino groups, thus giving a urethane groups comprising adduct which still has monothiocar-

bonate groups.

In a preferred embodiment, compound A) comprises one to three cyclic monothiocarbonate

groups.

In a most preferred embodiment compound A) comprises one or two five-membered cyclic mon-

othiocarbonate groups

Preferred compounds A) have a molecular weight of up to 10000 g/mol, notably up to 5000
g/mol and particularly up to 1000 g/mol. Most preferred are compounds A) having a molecular
weight of up to 500 g/mol.

Compounds A) may comprise polymerizable, ethylenically unsaturated groups, ether or carbox-

ylic ester groups.

In a preferred embodiment, compounds A) do not comprise other functional groups than cyclic
monothiocarbonate groups, polymerizable, ethylenically unsaturated groups, ether, thioether or

ester groups.
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Preferred compounds A) are compounds of formula |

0
Q
T 7
R C—C—R"
R2a R4a

with R'@ to R* independently from each other representing hydrogen or an organic group with
up to 50 carbon atoms whereby, alternatively, R?%, R*® and the two carbon atoms of the thiocar-

bonate group may also together form a five to ten membered carbon ring

or compounds of formula Il

0
Q
O - \S
1b \ / 3b £
R C C R
IL2b IL4b

with R™ to R* independently from each other representing hydrogen or an organic group with
up to 50 carbon atoms whereby, alternatively, R?®, R* and the two carbon atoms of the mono-
thiocarbonate group may also together form a five to ten membered carbon ring, and with one
of the groups R™ to R* being a linking group to Z, n representing an integral number of at least
2 and Z representing a n-valent organic group.

To compounds A) of formula |
Compounds A) of formula | have one five-membered cyclic monothiocarbonate group, only.

In case that any of R' to R*® represent an organic group, such organic group is preferably an

organic group with up to 30, more preferably up to 20 carbon atoms carbon atoms. In a further
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preferred embodiment R?® and R* do not form a five to ten membered carbon ring together with

the two carbon atoms of the thiocarbonate group.

In case that any of R' to R*® represent an organic group, such organic group may comprise
heteroatoms and functional groups as listed above. In particular, it may comprise oxygen, nitro-
gen, sulfur, silicon and chloride. In a preferred embodiment, the organic group may comprise
oxygen or chloride. R'® to R* may comprise oxygen for example in form of ether, hydroxy, alde-
hyde, keto or carboxy groups. In a preferred embodiment, the organic group is an aliphatic or-
ganic group with up to 30 carbon atoms which may comprise oxygen, nitrogen or chloride, in

particular oxygen.

In a more preferred embodiment, the organic group is selected from an alkyl group, from a
group -CH2-O-R% or a group -CH»-O-C(=0)-R% or a group -CH>-NR72R® with R% to R® being
an organic group with up to 30 carbon atoms, preferably up to 20 carbon atoms. In particular,
R% to R® represent an aliphatic or aromatic group, which may comprise oxygen, for example in
form of ether groups. In a preferred embodiment, R% to R® represent an aliphatic hydrocarbon
group, such as an alkyl group with 1 to 10 carbon atoms, an alkoxy group or a poly-alkoxy
group. In a most preferred embodiment, R% to R® represent an aliphatic hydrocarbon group,

notably an alkyl group with 1 to 10 carbon atoms.

In a most preferred embodiment, the organic group is a group -CH»-O-R% or a group
-CH,-O-C(=0)-R®,

Preferably, two to all four of R'@ to R*in formula | represent hydrogen and the remaining groups

R'@ to R*@ represent an organic group.

More preferably, two and or three of R'@ to R*in formula | represent hydrogen and the remain-

ing groups R to R* represent an organic group.

Most preferably, three of R'@ to R*¢in formula Il represent hydrogen and the remaining group of
R'@ to R* represents an organic group. In a preferred embodiment R' or R?® is the remaining

group representing an organic group.

As preferred compounds A) with one five-membered monothiocarbonate group may be men-

tioned:
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To compounds A) of formula Il
Compounds A) of formula Il have at least two five-membered cyclic monothiocarbonate groups.
In case that any of R to R* represent an organic group, such organic group is preferably an
organic group with up to 30 carbon atoms. In a further preferred embodiment R?® and R* do not
form a five to ten membered carbon ring together with the two carbon atoms of the thiocar-
bonate group.
In case that any of R'® to R* represent an organic group, such organic group may comprise
other elements than carbon and hydrogen. In particular, it may comprise oxygen, nitrogen, sul-
fur and chloride. In a preferred embodiment, the organic group may comprise oxygen or chlo-
ride. R™ to R* may comprise oxygen for example in form of ether, hydroxy, aldehyde, keto or
carboxy groups.

One of the groups R to R* is the linking group to Z.

Preferably, the linking group is simply a bond or a group CH2-O- or CH2-O-C(=0)- or CH,-NR®"-

with R being an aliphatic group, notably an alkyl group with at maximum 20 carbon atoms.

More preferably, the linking group is simply a bond or a group CH2- or a group CH»-O- or a
group CH2-O-C(=0)-.

In @ most preferred embodiment, the linking group is a group CH2-O-.
Preferably, two or three of the groups R'® to R* in formula | are hydrogen.

In a most preferred embodiment three of the groups R to R** represent hydrogen and the re-

maining group of R to R* is the linking group to Z.
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In a most preferred embodiment groups R™ or R? is the linking group to Z.

n represents an integral number of at least 2. For example, n may be an integral number from 2

to 1000, specifically from 2 to 100 respectively 2 to 10.

In a preferred embodiment n is an integral number from 2 to 5, in particular nis 2 or 3.

In a most preferred embodiment n is 2.

Z represents a n-valent organic group. In case of high number of n, such as, for example, 10 to
1000, Z may be a polymeric group, in particular a polymer-backbone, obtained, for example by
polymerization or copolymerization, such as radical polymerization of ethylenically unsaturated
momomers, polycondensation or polyaddition. For example, polyesters or polyamides are ob-
tained via polycondensation under eliminiation of water or alcohol and polyurethanes or poly-

ureas are obtained via polyaddition.

Such compounds of formula Il are, for example, polymers obtained by radical polymerization or
copolymerization of ethylenically unsaturated momomers comprising monothiocarbonate groups

or of monomers comprising epoxy groups which are then transferred into a monothiocarbonate

group.

In a preferred embodiment Z is a n-valent organic group with up to 50 carbon atoms, in particu-
lar up to 30 carbon atoms, and which may comprise other elements than carbon and hydrogen

and n is an integral number from 2 to 5, notably 2 or 3, most preferred 2.

In a particularly preferred embodiment Z is a n-valent organic group with up to 50 carbon atoms,
in particular up to 30 carbon atoms, and which comprises carbon, hydrogen and optionally oxy-
gen, only and no further elements and n is an integral number from 2 to 5, notably 2 or 3, most

preferred 2.
In a preferred embodiment Z is a polyalkoxylene group of formula G1
(V-O-)mV
wherein V represents a C2-to C20 alkylen group and m is an integral number of at least 1. The

terminal alkylene groups V are bonded to the linking group, which is one of the groups R™ to

R* see above.
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Preferably, the C2- C20 alkylen group is a C2- to C4 alkylen group, in particular ethylene or pro-

pylene. m may, for example, be an integral number from 1 to 100, in particular from 1 to 50.

5 In a further preferred embodiment Z is a group of formula G2

14b

10b 11b 15b

13b 12b 170 16b
R R R R

wherein W is a bi-valent organic group with at maximum 10 carbon atoms and n is 2 and R'® to
10 R' independently from each other represent H or a C1-to C4 alkyl group and wherein the two
hydrogen atoms in the para position to W are replaced by the bond to the linking group, which is

one of the groups R™ to R*", see above.

Preferably, at least six of R'® to R are hydrogen. In a most preferred embodiment all of R1%

15 to R" are hydrogen.

Groups W are, for example:

H CH;, CH, <|3H3 o
L rroro
|—|| ;  H ; C|H3 . CH;——CH; ‘o‘

20

Preferably, W is an organic group that consists of carbon and hydrogen, only.

Most preferred W is

25
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which corresponds to the structure of bisphenol A.

In a further preferred embodiment Z is a group G3, wherein G3 represents an alkylene group,
notably a C2 to C8 alkylene group; preferred examples of such an alkylene group are
ethylene (CH2-CH2), n-propylen (CH2-CH2-CH:) and notably n-butylene (CH2-CH2-CH2-CH2).

Examples for preferred compounds with at least two five-membered cyclic monothiocarbonate
groups are in particular those compounds which are obtained by transferring all epoxy groups of

the following epoxy compounds into five-membered cyclic monothiocarbonate groups:

Non-glycidyl epoxides:

1,2:5,6-diepoxyhexahydro-4,7-methanoindan, bis (3,4-epoxycyclohexylmethyl) adipate, 1,4-cy-
clohexanedimethanol bis(3,4-epoxycyclohexanecarboxylate, 1-methyl-4-(2-methyloxiranyl)-7-
oxabicyclo[4.1.0]heptane, 4-vinylcyclohexene dioxide, 1,2,5,6-diepoxycyclooctane, 1,2,7,8-di-
epoxyoctane, dicyclopentadiene dioxide, epoxidized plant oils or derivatives thereof, for exam-

ple soy bean oil or derivatives thereof.

Glycidylether:

Bisphenol A diglycidylether (BADGE), hydrogenated BADGE, glycidylether of other di-, tri, tetra-
and polyols such as butandiol-diglycidylether, trimethylolpropan-triglycidylether, pentaerythritol
tetraglycidyl ether, sorbitolpolyglycidylether, isosorbiddiglycidylether, methylphenlypropandioldi-
glycidylether. This includes also oligomeric/polymeric glycidylether such as e.g. polypro-
pylenglycoldiglycidylether, polyglycerolpolyglycidylether, novolac-glycidylether, oligomers or pol-

ymers obtained by reacting bisphenol A with an excess of epichlorhydrin.

Glycidylester:
Tetrahydrophthalic acid diglycidyl ester, Diglycidyl 1,2-cyclohexanedicarboxylate, Diglycidylor-
thophthalate

Glycidyl amine:
N,N-Diglycidyl-4-glycidyloxyaniline , Tetraglycidylmethylenedianiline

Glycidylimide:

triglycidyl isocyanurate
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Particularly preferred compounds A) with at least two five-membered cyclic monothiocarbonate

groups are compounds of formula 111

oio—)\,o-e-o’\co)-o
S

wherein G represents an alkylen group with 2 to 10, notably 2 to 6 carbon atoms and

1,2-Cyclohexanedicarboxylic acid, 1,2-bis[2-0x0-1,3-Oxathiolan-5-yl] ester which has the for-

mula

o
(o)
O/\[S)-_-_o
I CrF°

A preferred compound of formula Il is bis-1,3-Oxathiolan-2-one, 5,5'-[1,4-butanediylbis(oxymet

hylene)] which has the formula
o-foj\,o'\/\/of\cos)-o

to compounds A) with a polymerizable, ethylenically unsaturated group:
Compounds A) may also comprise at least one polymerizable, ethylenically unsaturated group.

Preferred compounds A) with at least one polymerizable, ethylenically unsaturated group are
compounds A) of formula | wherein one of R'@ to R* represents an organic group comprising
one polymerizable, ethylenically unsaturated group and the remaining three of R'@ to R*® repre-
sent hydrogen or an organic group with at maximum 20 carbon atoms; preferably the remaining

three of R'@ to R* represent hydrogen.

Preferred examples of polymerizable, ethylenically unsaturated groups are the vinyl group

H,C=CH-, the olefinic group -HC=CH-, wherein the two carbon atoms of the double bond are
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each substituted by one hydrogen, only, and the further substituents are notably carbon atoms,
and the acrylic or methacrylic group, shortly referred to as (meth)acrylic group. In this patent ap-

plication the term “vinyl group” does not include the (meth)acrylic group.

5 In a more preferred embodiment, the polymerizable, ethylenically unsaturated group is a

(meth)acrylic group, most preferably a methacrylic group.
Preferably, compound A comprises no or one polymerizable, ethylenically unsaturated group.
10  Examples for compounds A) with a polymerizable, ethylenically unsaturated group are

5-butenyl-1,3-oxathiolane-2-on of formula:

B

15  5-ethenyl-1,3-oxathiolane-2-on of formula:

20

5-(2-propen-1-yloxy)methyl-1,3-oxathiolane-2-on of formula:

o,

25

5-(methacryloyloxy)methyl-1,3-oxathiolane-2-on of formula:
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and 5-(acryloyloxy)methyl-1,3-oxathiolane-2-on of formula:
Yo )
s\j\/o‘\)
o

Most preferred are 5-(methacryloyloxy)methyl-1,3-oxathiolane-2-on and 5-(acryloyloxy)methyl-

1,3-oxathiolane-2-on.
To the synthesis of compounds A)

Some methods for the synthesis of compounds with one monothiocarbonate group are de-

scribed in the state of the art.

According to US 3072676 and 3201416 ethylene monothiocarbonates may be prepared by a
two-step-process. In a first step mercaptoethanol and chloro carboxylates are reacted to give
hydroxyethylthiocarbonate, which is heated in the second step in a presence of metal salt cata-

lyst to the ethylene monothiocarbonate.

According US 3517029 alkylene monothiocarbonates are obtained by reacting mercaptoethanol

and a carbonate diester in the presence of a catalytically active salt of thorium.

According to the process disclosed in US 3349100 alkylene monothiocarbonates are obtained
by reacting an epoxide with carbonylsulfide. The availability of carbonylsulfide is limited. Yields

and selectivities of alkylene monothiocarbonates obtained are low. M.

A synthesis using phosgene as starting material is known from US 2828318. Phosgene is re-
acted with hydroxymercaptanes. Yields of monothiocarbonates are still low and by products

from polymerization are observed.
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A preferred process for the preparation of compounds A) and C), is a process wherein

a) a compound with at least one epoxy groups (shortly referred to as epoxy compound) is used
as starting material

b) the compound is reacted with phosgene or an alkyl chloroformate thus giving an adduct and
c) the adduct is reacted with a compound comprising anionic sulfur to give the compound with

at least one five-membered cyclic monothiocarbonate groups

This process is in detail described in unpublished European patent application with application
number 17186545.4 (INV 170283).

To compound B)

Compound B) is a compound with at least one amino group, selected from a primary or a sec-
ondary amino group. In this patent application the word amino group shall mean a primary or

secondary amino group if not indicated otherwise or obvious from the content otherwise.

Compound B) may have, for example, a molecular weight of up to 500.000 g/mol. The latter
might be the case if compound B) is a high molecular compound such as a polymer comprising

amino groups.

Compound B) may be, for example, a urethane groups comprising adduct obtained by reacting
compounds with monothiocarbonate groups and compounds with primary or secondary amino
groups whereby the amino groups are in stoichiometric excess compared to the monothiocar-
bonate groups, thus giving a urethane groups comprising adduct which still has primary or sec-

ondary amino groups but no monothiocarbonate groups.

Preferred compounds B) have a molecular weight of up to 10000 g/mol, notably of up to 5000
g/mol and particularly of up to 1000 g/mol. Most preferred are compounds B) having a molecu-
lar weight of from 60 g/mol to 500 g/mol.

Compounds B) do not comprise any monothiocarbonate groups.

Compounds B) may comprise polymerizable, ethylenically unsaturated groups, ether or carbox-

ylic ester groups.
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In a preferred embodiment compounds B) do not comprise any other functional groups than pri-
mary or secondary amino groups, polymerizable, ethylenically unsaturated groups or ether

groups.

In a preferred embodiment compounds B) comprise 1 to 10 amino groups, preferably 1 or 5
amino groups and, in a most preferred embodiment compound B) comprises 1 to 5 amino

groups.

In a preferred embodiment at least one of the amino groups of B) is a primary amino group.

In a most preferred embodiment all amino groups of compound B) are primary amino groups.

Compounds B) with one amino group are, for example, monoalkylamines with a primary amino
group such as C1 to C20 alkylamines or cycloalkyl amines or etheramines such as 2-methoxy-
ethylamine or 3-methoxypropylamine or di- or polyether amines such as di- or polyglycol amine,

polyoxypropylene amine.

Compounds B) with more than one amino group are, for example,

- alkylendiamines or alkylenpolyamines such as ethylenediamine, propylenediamine, bu-
tylene diamine, pentamethylene diamine, hexamethylene diamine, neopentanediamine,

octamethylendiamine, 1,3 diaminopentane, 2-Methylpentan-1,5-diamin

- alkylendiamines or alkylenpolyamines comprising ether groups (polyetheramine) such as

such polyglycoldiamine, oxypropylene diamine or polyoxypropylene diamine.

- cycloaliphatic diamines, such as cyclohexyldiamines, for example 1,2 diaminocyclohex-
ane, 1-methyl-2,4- diaminocyclohexane, 1-methyl-2,6- diaminocyclohexane or mixtures
thereof, isophorone diamine, bis(4-amino-cyclohexyl)methane,
1,3-bis(aminomethyl)cyclohexane, 1,4-bis(aminomethyl)cyclohexane, 2,5-bisaminome-

thyl tetrahydrofuran, 3,3 -Dimethyl-4,4 diamino-dicyclohexylmethane

- aromatic diamines such as 1,2-phenylendiamine or 1,4 phenylendiamine, toluene dia-
mines, 4,4’ diamino-diphenylmethane, 4,4’ diaminodiphenylsulfone, 2,5-bisaminomethyl

furan,
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Compounds B) may also be used in a form wherein the amino groups are protected with a pro-
tecting group. As soon as it become necessary or desired the protecting group is removed so
that the compounds B) above with free amino groups are obtained. Usually, removal of the pro-
tecting groups occurs under the conditions of the reaction. Usual protected amino groups for
amino groups are, for example, ketamine, aldimine, imidazolidine, oxazolidine, lewis acid com-
plexed amines, carbamates, benzyloxycarbonyl amines, acyloximes, formanilidine. The depro-
tecting reaction can, for example, be triggered by either temperature, light, pH or presence of

water/humidity.

Further suitable compounds B) are, for example, listed in unpublished European patent applica-
tions with application number 17186543.9 (INV 170338) and 17186544.7 (INV 170938).

As mentioned above, compound B) may also comprise at least one polymerizable, ethylenically
unsaturated group. Preferred compound B) with at least one polymerizable, ethylenically un-
saturated group are compounds B) with one amino group and one polymerizable, ethylenically

unsaturated group.

Preferred examples of polymerizable, ethylenically unsaturated groups are the vinyl group
H,C=CH-, the olefinic group -HC=CH-, wherein the two carbon atoms of the double bond are
each substituted by one hydrogen, only, and the further substituents are notably carbon atoms,
and the acrylic or methacrylic group, shortly referred to as (meth)acrylic group. In this patent ap-

plication the term “vinyl group” does not include the (meth)acrylic group.

In a more preferred embodiment, the optional polymerizable, ethylenically unsaturated group of

compound B) is a vinyl group.

Suitable compounds B) are for example aminopropyl amine vinyl ether and allyl amine, see for-

mulas below:

NN 0 HNTNF

To compound C)

Compounds C) are compounds with at least one polymerizable, ethylenically unsaturated

group.
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Compounds C) do not comprise five-membered cyclic monothiocarbonate groups and do not

comprise amino groups.

Compound C) may have, for example, a molecular weight of up to 500.000 g/mol. The latter

might be the case if compound C) is a high molecular compound such as a polymer.

Compound C) may be, for example, a urethane groups comprising adduct obtained by reacting
compounds with monothiocarbonate groups, compounds with primary or secondary amino
groups and compounds with unsaturated groups in a ratio that all monothiocarbonate groups

and amino groups are reacted and only unsaturated groups remain.

Preferred compounds C) have a molecular weight of up to 10000 g/mol, notably of up to 5000
g/mol and particularly of up to 1000 g/mol. Most preferred are compounds C) having a molecu-

lar weight of from 60 g/mol to 500 g/mol.

In a preferred embodiment compounds C) do not comprise any other functional groups than

polymerizable, ethylenically unsaturated groups and optionally ether or carboxylic ester groups.

In a preferred embodiment, compounds C) comprise 1 to 10 polymerizable, ethylenically un-
saturated groups, preferably 1 or 5 polymerizable, ethylenically unsaturated groups and, in a
most preferred embodiment compound C) comprises 1 to 3 polymerizable, ethylenically unsatu-

rated groups.

Preferred examples of polymerizable, ethylenically unsaturated group are the vinyl group
H,C=CH-, the olefinic group -HC=CH-, wherein the two carbon atoms of the double bond are
each substituted by one hydrogen, only, and the further substituents are notably carbon atoms,
including carbon atoms of a cyclic system, and the acrylic or methacrylic group, shortly referred
to as (meth)acrylic group. In this patent application the term “vinyl group” does not include the

(meth)acrylic group.

Particularly preferred ethylenically unsaturated groups for compounds C) are the vinyl group

and the (meth)acrylic group.

The most preferred ethylenically unsaturated group of compounds C) is the methacrylic group.
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Compounds C) with one ethylenically unsaturated group are, for example, (meth)acrylic acid,

(meth)acrylic esters, itaconic esters or lactones, citraconic esters or lactones, vinylesters, for ex-
ample vinyl acetate, vinyl ethers, vinyl lactames, for example N-vinyl pyrrolidone, vinyl aromatics
as styrene, vinyl halogenids as vinyl chloride or vinyl fluoride or olefines with one carbon-carbon
double bond, such as ethylene, propylene or cyclic olefin compounds like norbornene type com-

pounds.

Compounds C) with more than one ethylenically unsaturated group are, for example, com-
pounds with at least two (meth)acrylic groups, at least two vinyl groups or olefines with at least
two carbon-carbon double bonds or polyolefines, such as polybutadiene or polyisoprene and
unsaturated polyesters notably polyesters of maleic acid, fumaric acid or itaconic acid and citra-

conic acid.

Olefins with exactly two carbon-carbon double bonds are, for example, butadiene, cyclooctadi-
ene, cyclododecatriene, norbornadiene, vinyl-norbornene, isoprene, limonene, divinyl cyclohex-

ane or dicyclpentadiene.

Oligomers with at least two acrylic or methacrylic groups are in particular (meth)acrylic esters of
polyfunctional alcohols or of alkoxylated polyfunctional alcohols or compounds obtained by re-
acting (meth)acrylic compounds that have hydroxy groups, for example hydroxy alkyl

(meth)acrylates, with compounds having at least one isocyanate group.

(Meth)acrylic esters of polyesterols may also be mentioned as oligomers.

Adducts of (meth)acrylic acid and epoxide compounds (known as epoxy based vinylesters) or

urethane (meth)acrylates may also be suitable oligomers.

Oligomers with at least two vinyl groups are, for example divinylether such as diethylenglycol- or

triethylenglycol-divinylether.

In a preferred embodiment, compounds C) with polymerizable ethylenically unsaturated groups
are (meth)acrylic compounds, in particular (meth)acrylates of polyfunctional alcohols, or com-
pounds with vinyl ether groups or unsaturated polyesters. In a particularly preferred embodi-
ment compounds C) with polymerizable ethylenically unsaturated groups are methacrylic com-

pounds.

To the binder of the coating composition or sealant
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Compounds A), B) and optionally C) react to form a polymer which is the binder of the obtained

coating or seal.

The principles of the reaction of compound A), B) and optionally C) are described in earlier Eu-
ropean patent applications with application number 17186543.9 (INV 170338) and 17186544.7
(INV 170938).

The ring system of the five-membered cyclic monothiocarbonate group of compound A) is

opened by the amino group of compound B), resulting in an adduct with a mercapto group -SH.

The mercapto groups -SH of the adduct may be further reacted with a -SH reactive group, nota-
bly a polymerizable, ethylenically unsaturated group, either of compound A) or B) itself or of the
additional compound C). The mercapto group adds to the -SH reactive group. The addition of a
polymerizable, ethylenically unsaturated group to -SH is known as Michael addition or thiol-ene

reaction.

The following table shows combinations of compound A) with cyclic monothiocarbonate groups
(TC), compound B) with primary or secondary amino groups (shortly amino groups) and com-

pound C with unsaturated groups which are suitable for the coating compositions and sealants
of this patent application. The combinations of A), B) and C) result in polymers P1 to P5. In Ta-

ble 1 the number of TC-groups, amino groups and functional groups is listed.

Table 1:

Number of functional groups of compounds A), B) and C)
Polymer Compound A Compound B Compound C
obtained

TC-group unsaturated | amino group | unsaturated | unsaturated
group group group

P1 >1 >1 >1 Optional’
P2 >1 >1 >1 Optional’
P3 >2 >2 Optional’
P4 >1 22 22
P5 22 21 22

' compounds C are optional, only
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Polymers P1 and P2 are obtained by a head to tail polyaddition of the mercapto group and the

polymerizable, ethylenically unsaturated group (shortly unsaturated group).

In case of polymer P1, the monothiocarbonate group (shortly TC-group) is opened by the at
least one amino group of compound B) resulting in an adduct comprising a mercapto group and
an unsaturated group which then undergoes a head to tail polyaddition see, for example, the fol-

lowing reaction:

R 2 ol OJH
Bt L K

The same applies to polymer P2, with the only difference that the unsaturated group is now pro-

vided by compound B).

Polymers P3 to P5 are obtained in analogy to usual polyaddition reactions where at least two

compounds have at least two functional groups.

Polymer P3 is obtained from a compound A) with two five-membered cyclic monothiocarbonate

groups and a compound B) with two amino groups, see for example, the following reaction:
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In case of polymers P4 and P5 an additional compound C) is used. The unsaturated groups of
C) react with any mercapto groups of the adduct from compound A) and B). Due to the addi-
tional functional groups provided by compound C), the functionality of compounds A) or b) may

be reduced to at least 1, as it is shown in the table above.

It should be mentioned that the mercapto groups -SH that are not reacted with unsaturated
groups may oxidize and will form disulfide bridges. Such oxidation may occur at room tempera-
ture in the presence of oxygen or other oxidants. Disulfide bridges may improve mechanical

properties of the polymers obtained.

The obtained polymer comprises as structural element a urethane group with a sulfur atom be-
ing bonded via an ethylene group to the oxygen of the urethane group. This structural element

can be represented by the following formula:

E
j\(o N—A
D Y \(I)r s

The variables A to E represent any possible substitutions by substituents.

Preferred is a coating composition or sealant comprising at least one compound A), B) or C)

with at least one polymerizable, ethylenically unsaturated group.

Such preferred coating composition or sealant includes a coating composition or sealant
wherein at least one of compounds A) or B), preferably one of compounds A) or B) comprises at
least one polymerizable, ethylenically unsaturated group. Such a coating composition or sealant

may optionally comprise a further compound C) but does not require a further compound C).

Such preferred coating composition or sealant further includes a coating composition or sealant
wherein both compound A) and compound B) do not comprise a polymerizable, ethylenically

unsaturated group and wherein the coating composition or sealant comprises a compound C).

Particularly preferred are coating compositions or sealants comprising compound A) with cyclic
monothiocarbonate groups (TC), compound B) with primary or secondary amino groups (shortly

amino groups) and compound C with unsaturated groups according to Table 2.
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Table 2:
Preferred number of functional groups of compounds A), B) and C)
Polymer Compound A Compound B Compound C
TC-group unsaturated | amino group | unsaturated | unsaturated
group group group
P1 1 1 1 optional
P2 1 1 1 optional
P3 2 2 optional
P4 1 2o0r3 2o0r3
P5 20r3 1 2or3

The coating composition or sealant may comprise further compounds than those that are re-
quired for polymers P1 to P5 as listed in the tables above. Notably, the coating composition or
sealant may comprise additional compounds A), B), or C) with one functional group. The addi-
tional use of compounds with one functional use may reduce the molecular weight or may re-

duce crosslinking reactions.

In a preferred embodiment, compound A) is liquid at 21°C, 1 bar.

Compound A) may be a mixture of different compounds A). Notably compound A) may be ob-
tained by solving a compound A) which is solid at 21°C, 1 bar in a compound A which is liquid at
21°C, 1 bar, thus obtaining as compound A) a mixture of different compounds A) which is liquid
at 21°C, 1 bar.

Compounds A), B) and optionally C) react as described above and form a polymer which is the

binder of the obtained coating or seal.

The coating composition or sealant may comprise further compounds that contribute to the

binder.

Preferably, the coating composition or sealant comprises 0.8 to 1.2 mol amino groups of com-

pound B) per 1 mol of five-membered cyclic monothiocarbonate groups of compound A).

Optionally, compounds D) that comprise other -SH reactive groups than polymerizable, ethyleni-
cally unsaturated groups may be used to form the binder of the coating composition or sealant.

Such -SH reactive groups are notably epoxy groups.
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Preferably, the coating composition or sealant comprises 0.5 to 1.2 mol -SH reactive groups of
compounds A), B), C) and D) per 1 mol of five-membered cyclic monothiocarbonate groups of

compound A).

In a preferred embodiment, the binder of the obtained coating or sealant consists to at least
60% by weight, more preferably to at least 80% by weight, most preferably to at least 90% by
weight of compounds A), B) and C), only. In a specifically preferred embodiment, the binder of
the obtained coating or sealant consists to at least 95% by weight of compounds A), B) and C).
Notably, the binder of the obtained coating or sealant consists to 100% by weight of compounds
A), B) and C).

To further constituents of the coating composition or sealant

The coating composition or sealant may consist of the binder, only, or may comprise further
compounds, such as catalysts, stabilizers, solvents, pigments or fillers or further additives that

are desired or required for the application intended.

Catalysts may be used to support the reaction of compound A), B) and optionally C). A radical
mechanism of the addition reaction is supported by initiators that form radicals. Such initiators
are either thermal, redox, electrochemical or photoactive initiators well known from radical

polymerization.

Solvents may be used, for example, to adjust the viscosity. Suitable solvents are, for example,
ethylacetate, butylacetate, methyl ethyl ketone, dioxane, methanol, ethanol, water, tetrahydrofu-
ran and dimethylformamide. It is an advantage of the process that usually no additional solvent
is required as usually at least one of the compounds A), B) and optionally C) may be liquid and

may serve already as solvent.

Stabilizers are, for example, redox stabilizers that reduce or avoid oxidation of S-H groups
which might be a side reaction may be added. Oxidation of S-H groups may lead to disulfide
bridges between neighbored molecules thus reducing the number of S-H groups available for
the reaction with the polymerizable, ethylenically unsaturated group. Examples of such stabi-
lizers are trialkylphosphines or triarylphosphines. Further stabilizers are UV stabilizers, preserv-

atives.
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Fillers and pigments may be used, for example, to obtain certain application properties and/or a
desired appearance of the coating or seal. A main purpose of fillers is also to reduce the
amount of binder required to fill a gap or cavity or required to obtain the desired thickness of

coatings.

Examples of suitable fillers include naturally occurring silicates or aluminum silicates or magne-
sium silicates, such as kaolin, talc, siliceous earths, mica or alkaline earth metal carbonates,
preferably calcium carbonate in the form of calcide, chalk or dolomite. Mention may additionally
be made of oxides and hydroxides, such as quartz flour, aluminum trihydroxide, magnesium hy-
droxide or calcium hydroxide. Precipitated silica or silicates or pyrogenic silica are synthetically

obtainable fillers.

A typical pigment is, for example, titanium dioxide, preferably in the rutile form. Other white or
colored pigments are, for example, zinc oxide, barytes, carbon black or graphite or iron oxides.
Synthetic organic hollow pigments are likewise known and are usually used in a blend with
white pigments. Highly abrasion-resistant materials such as J-aluminum oxide, boron carbide or

silicon carbide are employed in a small amount in finely ground form in specialty applications.

Fillers and pigments may be used in mixtures. The average particle size (expressed as the d50
value) of fillers and pigments is preferably in the range from 0.1 to 200 ym, notably in the range from
1to 50 um.

In a preferred embodiment, the coating composition or sealant comprises fillers or pigments or
mixtures thereof. Preferably, the coating composition or sealant comprises 5 to 500, more pref-
erably 10 to 200 parts by weight of pigments or fillers per 100 parts by weight of all compounds
A), B) and C).

Further additives are, for example wetting agents, such as sodium or potassium polyphosphates,
polyacrylic acids, their alkali metal salts, polyvinyl alcohols, thickeners such as hydroxyethylcellu-
lose, defoamers, hydrophobicizers, leveling agents, flame retardants, fibers and dyes, adhesion pro-
motors, anticorrosive additives, antistatic or conductivity additives, additives which impart barrier
function to the coating or sealant or additives which affect the refractive index and hence improve

the optical appearance (gloss).

Application of the coating composition or sealant

The coating composition or sealant comprises at least two components:
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a first component which comprises a compound A) with at least one five-membered cyclic mon-

othiocarbonate group and

a second component which comprises a compound B) with at least one amino group, selected
from primary or secondary amino groups or blocked primary or secondary amino groups, here-

inafter referred to as amino groups.

Any compound C) that may be used in addition, as well as any further constituent of the coating
composition or sealant may be added to the first component or the second component. Com-

pounds C) may also be added after mixing the first and second component.

If the amino groups of compound B) are blocked amino groups, the first and the second compo-
nent may be combined to give a stable and storable coating composition or sealant, such stable

and storable compositions are known as 1 K (one component) compositions.

If the amino groups of compound B) are not blocked amino groups, the first and the second
component should be kept separate and should be mixed shortly before the application as coat-
ing composition or sealant, such compositions are known as 2 K (two component) composi-

tions.

The reaction between compounds A), B) and C) starts usually already at room temperature
(20°C) and may be completed at room temperature. The reaction may be supported by increas-
ing the temperature of the coating composition or sealant, for example up to 100°C. Alterna-
tively or in addition, any activation energy for the reactions may be provided by high-energy ra-
diation such as visible or UV- light. It is an advantage of the invention that the reaction easily oc-
curs at low temperature and does not require supply of significant further energy such as high

temperatures or high energy radiation.

The coating composition may be applied by usual means, such as knife coating, roller coating,
spraying to any surfaces, notably surfaces of wood, mineral surfaces, metal surfaces, fabric or
surfaces of synthetic polymers. The coating composition may be used as single coating or may

be used in multi-layer coating systems or powder coatings.

The coating may be a protective coating or a decorative coating.
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In a preferred embodiment, the coating composition is applied to a surface and cured to obtain

a coating with a thickness of 0.01 to 10 millimeter.

The sealant may be applied to a gap or cavity and cured to obtain a sealed material. It may be
used to fill gaps or cavities in any kind of material, for example mineral materials such as con-

crete, drywall, screed, or wood.

Coatings and sealed materials are easily and economically obtained by the process of this in-
vention. The process is not sensitive to humidity or oxygen. The process may usually be per-
formed at room temperature without further supply of energy. The process does not require the
presence of compounds with mercaptane groups but nevertheless provides coatings and seal
materials comprising sulfur and the benefits resulting therefrom, such as adhesion, barrier func-
tion, chemical resistance, reduced corrosivity and a high refractive index. The coatings and

seals obtained have good application properties, notably good mechanical properties.



10

15

20

25

30

35

WO 2020/109053 PCT/EP2019/081639
26

Examples

Test methods

Pendulum hardness

The coating composition is coated on a glass plate at room temperature and stored at room
temperature for 6 days. Thereafter they were kept at 60°C for 5 days.

The pendulum hardness was determined by the method of Koenig on glass plates (DIN EN I1SO
1522).

In Table 3 the number of oscillations is listed.

Cross-cut

The cross-cut was determined in accordance with DIN EN ISO 2409 on a Bonder panel.

The obtained coatings were first kept at room temperature for 6 days. Thereafter they were kept
at 60°C for 5 days. The curing was followed by conditioning at 23 + 2°C and 50 + 10% humidity
for one day (1d) or seven days (7d). The adhesion of the coating to the panel was judged
pursuant to a scale of 0 to 100%. with 100% standing for “no detachment of the coating layer

observed” and 0 standing for “full detachment”.

Erichsen deep drawing

The Erichsen deep drawing was determined according to DIN EN ISO 20482/DIN EN ISO 1520.
The Erichsen deep indicates the flexibility of the coating. Fur such purpose the coating is
subjected to bending stresses in a bending tester.

The coating composition is coated on a metal plate at room temperature and stored at room
temperature for 6 days. Thereafter they were kept at 60°C for 5 days. The coated side of the
metal plate is deformed by a punch with a defined pressure. On the other side of the metal plate
a bulge is formed. The depth of the bulge when first cracks become visible in the coating is a
measure of elasticity of the coating. Values for the depth of the bulge are reported in millimeter
(mm) in Table 3.

Following compounds have been used in the examples:
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Compound A:

Bis-1,3-Oxathiolan-2-one, 5,5'-[1,4-butanediylbis(oxymethylene)] of formula

Oi oj\,o’\/\/o’\cos)-o

5
1,2-Cyclohexanedicarboxylic acid, 1,2-bis[2-0x0-1,3-Oxathiolan-5-yl] ester of formula
o]
o
0/\L )_—_o
S
o) o
o XYO
S
Compound B:
10

1,3-Bis(aminomethyl)cyclohexane of formula

NH,

NH;

15 Compound C:

Di-hydroxyethylmethacrylat-trimethylhexyl-dicarbamate of formula

ﬁio/\/oYN\)@/\Nio/\/o%
O O

20
Bisphenol A-glycerolat-dimethacrylat
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e

Trimethylolpropane trimethacrylate

Synthesis of bis-1,3-oxathiolan-2-one, 5,5'-[1,4-butanediylbis(oxymethylene)] of formula
Oicp\,o’\/\/o’\coﬁo
S

First step: phosgenation of 1,4-butanediolbisglycidylether

Into a 2 L stirred tank glas reactor equipped with two condensers

(-30°C and -78°C (dry ice)) phosgene dip pipe and internal thermometer 980 g (4.60 mol, 1.00
eq.) 1,4-butanediolbisglycidylether were introduced under an atmosphere of nitrogen. After the
addition of the starting material the cooling of the tank reactor was turned on and was adjusted
to 15°C. After the reactor reached this temperature, 13.5 g (0.0490 mol, 1.00 mol%) tetrabu-
tylammonium chloride (TBACI) were added. After solvation of the TBACI gaseous phosgene
(overall 1011 g, 10.2 mol, 2.22 eq.) was added to the reactor via the dip pipe. The temperature
of the reaction mixture was continuously monitored and was kept below 25°C by carefully ad-
justing the rate of the phosgene addition. Overall the phosgene addition took approximately 10
h. After the phosgene addition was completed the initial cooling of the reactor was replaced by
slight heating (30°C). The reaction mixture was stirred at this temperature for 2 h. Afterwards
the reaction mixture was stripped, with nitrogen at 30 °C, phosgene-free overnight. The result-
ing colorless, slightly viscous oil (1834 g, 4.59 mol, > 99 % yield, regioisomeric purity: ca. 95 %)

was directly used, without further purification, for the thiocarbonate formation.
Second step: reaction with sulfur compound

The respective B-chloroalkyl chloroformiate ([2-chloro-1-[4-(3-chloro-2-chlorocarbonyloxy-
propoxy)butoxymethyl]ethyl] carbonochloridate) (845 g, 2.1 mol) and dichloromethane (2.5 L)
are placed in a 8 L reactor. The solution was cooled down to 0 °C before Na2S (2 equiv., 15

wt% aqueous solution) was slowly added, maintaining the temperature at 5 °C. After the
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complete addition the reaction mixture was allowed to warm to room temperature. The phases
were separated and the aqueous phase was extracted with dichloromethane (0.5 L). The sol-
vent was removed from the combined organic phases under reduced pressure. The viscous ol
was redisolved in 0.3 L dichloromethane and filtered over Celite. After removal of the solvent

under reduced pressure the desired product was obtained a as a clear viscous oil (656 g, 96%).

Synthesis of 1,2-cyclohexanedicarboxylic acid, 1,2-bis[2-0x0-1,3-0xathiolan-5-yl] ester

o]
o
0/\L )_—_o
S
o o
o XYO
S
First step: phosgenation of bis(2,3-epoxpropyl)-cyclohexan-1,2-dicarboxylate

Into a 250 ml stirred tank glas reactor equipped with two condensers

(-30°C and -78°C (dry ice)) phosgene dip pipe and internal thermometer 115 g (0.404 mol, 1.00
eq.) Bis(2,3-epoxpropyl)-cyclohexan-1,2-dicarboxylate were introduced under an atmosphere of
nitrogen. After the addition of the starting material, 2.20 g (8.00 mmol, 1 mol%) tetrabu-
tylammonium chloride (TBACI) were added. After solvation of the TBACI gaseous phosgene
(overall 100 g, 1.01 mol, 2.50 eq.) was added to the reactor via the dip pipe. The temperature of
the reaction mixture was continuously monitored and was kept below 40°C by carefully adjust-
ing the rate of the phosgene addition. Overall the phosgene addition took approximately 4 h. Af-
ter the phosgene addition was completed, the reaction mixture was heated to 45 °C and stirred
for further 2 h. Afterwards the reaction mixture was stripped, with nitrogen at 45 °C, phosgene-
free overnight. The resulting colorless, highly viscous oil (179 g, 0.370 mol, 92 % vield, regio-
isomeric purity: ca. 95 %) was directly used, without further purification, for the thiocarbonate

formation.
Second step: reaction with sulfur compound

The B-chloroalkyl chloroformiate (bis(3-chloro-2-chlorocarbonyloxy-propyl) cyclohexane-1,2-di-
carboxylate) (320 g, 0.66 mol) and dichloromethane (0.8 L) are placed in a 4 L reactor. The so-
lution was cooled down to 0 °C before Na2S (2 equiv., 15 wt% aqueous solution) was slowly
added, maintaining the temperature at 5 °C. After the complete addition the reaction mixture

was allowed to warm to room temperature. The phases were separated and the aqueous phase
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was extracted with dichloromethane (0.5 L). The solvent was removed from the combined or-
ganic phases under reduced pressure. The viscous oil was redisolved in 0.3 L dichloromethane
and filtered over Celite. After removal of the solvent under reduced pressure the desired product

was obtained a as a clear viscous oil (240 g, 74%).

Example 1

Bis-1,3-Oxathiolan-2-one, 5,5'-[1,4-butanediylbis(oxymethylene)] [5g] and Bisphenol A-glycer-
olat-dimethacrylat (CAS 1565-94-2) [7.99] were mixed under stirring at room temperature. Sub-
sequently, 1,3-Bis(aminomethyl)cyclohexane [2.2g] was added and stirring was continued for
additional 20 min at room temperature, increasing viscosity over time. The reaction mixture was

transferred to coating application via doctor blade (60 mu) using various substrates:

glass
steel

polycarbonate (PC)

A homogeneous film could be applied to the various substrates. The samples were cured at

room temperature until they were completely dry (t< 24h)

Example 2

Bis-1,3-Oxathiolan-2-one, 5,5'-[1,4-butanediylbis(oxymethylene)] [5g], Trimethylolpropane tri-
methacrylate [1.75g] and Di-HEMA-trimethylhexyl dicarbamate (CAS 72869-86-4, Isomeric mix-
ture) [3.65¢g] were mixed under stirring at room temperature. Subsequently, 1,3-Bis(aminome-
thyl)cyclohexane [2.2g] was added and stirring was continued for additional 20 min at room tem-
perature, increasing viscosity over time. The reaction mixture was transferred to coating appli-
cation via doctor blade (60 mu) using various substrates:

glass

steel

polycarbonate (PC)

A homogeneous film could be applied to the various substrates. The samples were cured at

room temperature until they were completely dry (t< 48h).
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Example 3

Bis-1,3-Oxathiolan-2-one, 5,5'-[1,4-butanediylbis(oxymethylene)] [5g], Trimethylolpropane tri-
methacrylate [3.49 g] were mixed under stirring at room temperature. Subsequently, 1,3-
Bis(aminomethyl)cyclohexane [2.2g] was added and stirring was continued for additional 20 min
at room temperature, increasing viscosity over time. The reaction mixture was transferred to
coating application via doctor blade (60 mu). Substrates:

glass, steel.

A homogeneous film could be applied to the various substrates. The samples were cured at

room temperature until they were completely dry (t< 48h).

Example 4

1,2-Cyclohexanedicarboxylic acid, 1,2-bis[2-0x0-1,3-Oxathiolan-5-yl] ester [5g], Trimethylolpro-
pane trimethacrylate [2.78 g] were mixed under stirring at room temperature. Subsequently, 1,3-
Bis(aminomethyl)cyclohexane [2.1g] was added and stirring was continued for additional 3 min,
increasing viscosity over time. The reaction mixture was transferred to coating application via
doctor blade (60 mu) employing glass, steel and PC substrates.

The coatings were completely dry after 90 min at room temperature.

Table 3: properties of coatings

Pendulum Cross-cut | Erichsen
Hardness test mm

oscillations %

Example 1 142 100 10.8
Example2 | 78 90 >11
Example 3 | 23 80 10.2
Example 4 | 125 95 10.1
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Claims

1.

Process for the preparation of coatings or sealed materials, wherein a coating composition

or a sealant is used comprising

a first component which comprises a compound A) with at least one five-membered cyclic

monothiocarbonate group and
a second component which comprises a compound B) with at least one amino group, se-
lected from primary or secondary amino groups or blocked primary or secondary amino

groups, hereinafter referred to as amino groups,

and wherein compounds A) or B) may additionally have at least one polymerizable, eth-

ylenically unsaturated group and

wherein the coating composition or sealant may further comprise a compound C) with at

least one polymerizable, ethylenically unsaturated group.

Process according to claim 1, wherein compound A) is a compound of formula |

with R' to R*® independently from each other representing hydrogen or an organic group
with up to 50 carbon atoms whereby, alternatively, R?®, R*® and the two carbon atoms of

the thiocarbonate group may also together form a five to ten membered carbon ring

or a compound of formula |
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R c R
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with R to R* independently from each other representing hydrogen or an organic group
with up to 50 carbon atoms whereby, alternatively, R?*, R* and the two carbon atoms of
the monothiocarbonate group may also together form a five to ten membered carbon ring,
and with one of the groups R to R* being a linking group to Z, n representing an integral

number of at least 2 and Z representing a n-valent organic group.

Process according to claims 1 or 2, wherein the coating composition or a sealant com-
prises at least one compound A), B) or C) with at least one polymerizable, ethylenically

unsaturated group.

Process according to any of claims 1 to 3, wherein one of compounds A) or B) comprises

at least one polymerizable, ethylenically unsaturated group.

Process according to any of claims 1 or 3, wherein compound A) and compound B) do not
comprise a polymerizable, ethylenically unsaturated group and the coating or sealant

composition comprises a compound C).
Process according to any of claims 1 to 5, wherein compound A) is liquid at 21°C, 1 bar.

Process according to claim 6, wherein the liquid compound A) is obtained by solving a

compound A) which is solid at 21°C, 1 bar in a compound A which is liquid at 21°C, 1 bar.

Process according to any of claims 1 to 7, wherein the coating composition or sealant
comprises 0.8 to 1.2 mol amino groups of compound B) per 1 mol of five-membered cyclic

monothiocarbonate groups of compound A).
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9. Process according to any of claims 1 to 8, wherein the coating composition or sealant
comprises 5 to 500 parts by weight of pigments or fillers per 100 parts by weight of all
compounds A), B) and C).

5 10. Process according to any of claims 1 to 9, wherein the coating composition is applied to a

surface and cured to obtain a coating with a thickness of 0.01 to 10 millimeter

11. Process according to any of claims 1 to 10, wherein the sealant is applied to a gap or cav-

ity and cured to obtain a sealed material.

10
12.  Compounds A) of formula Il
Oij\r
o O-G-o’\LO)-O
S
wherein G represents an alkylene group with 2 to 10 carbon atoms
15

13.  Compound A) of formula

o
(o)
O/\[S)-_-_o
I CrF°

20
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