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i nhibitors The present invention relates to conpl exes of "~ nDrphollne
derivatives with keto-acids, to coating compositions conprising an organic
filmform ng binder, preferably a paint systemand the novel corrosion
inhibitors, as well as to the use thereof in coating conposi- tions for
protecting netallic surfaces. The use "df- al kal i nmet al , -ammoni um and am ne
salts of keto-acids as corrosion inhibitors in aqueous systens i s known and
di scl osed, inter alia, in US-A-4 909 987, US-A-5 128 396 or EP-A-496 555.

I n EP- A-300 325 Exanple 7, it is taught that the reaction of one
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conpl ex conpounds of formula I [err] wher ei n

) - f
oot her hygs oA 00 3pb, EXinflc 1, Pa il lia) w81 ehciB ir LN CREMGP L Y pdhachi®
[ err] - C ePFIPASHE aif i OIG[CQPWPie@[ @frmthklewn ethgpek yigldch erysiaizrlecsalticpin-

posed, as expected, of one part of acid and one part of base.

It has now been found that the reaction of a keto-acid with a morpholine derivative, with-
out a solvent, or in the presence of an aprotic solvent, yields crystalline complexes com-
posed of two parts of acid and only one part of base. These crystalline complex com-
pounds are very particularly suitable for use as corrosion inhibitors in coating composi-
tions for protecting metallic surfaces and also for pretreating metallic substrates. The cry-
stalline complex compounds do not lead to a reaction with the paint system, especially an
aqueous paint system, and are distinguished by excellent storage stability in coating com-
positions. They are likewise suitable for both temporary as well as permanent rust protec-
tion. These paint systems also exhibit excellent wet bonding strength.

Accordingly, the invention relates to crystalline complex compounds of formula I

Il /T \

wherein R, Ry, R3, R4 and Rs are each independently of one another hydrogen, halogen,
nitro, cyano, CFs, C;-Cysalkyl, Cs-C;,cycloalkyl, C,-Csalkenyl, C,-C;,haloalkyl,



-2 - . (err]-Cerr]alkoxy, (Jerr]-Cferr]al kylthio, unsubstituted or
Cerr]-Cerr]al kyl-substituted CJerr]-Cferr]aryl; un- substituted or
Cerr]-Cerr]al kyl -substituted CJerr]-Cerr]aryl oxy; unsubstituted
Clerr]-Cferr]arylalkyl or (ferr]-Cferr]arylalkyl which is substituted in
the aryl moiety by 1 to 3 (err]-(err]alkyl groups; -CJerr]Rerr],
-COR[err] or [err] with the proviso tBat at |east one of Rlerr] to
Rlerr] is hydrogen, halogen or (Jerr]-(err]al kyl; and each pair of
substituents Rerr] and Rerr], Rerr] and Rerr], Rerr] and R err] or
Rlerr] and Rlerr], together with the |inking carbon atom forma benzene or
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m is an integer from 2 to 5.

Halogen will typically be taken to mean fluoro, chloro, bromo or iodo. Preferred halogen
substituents are fluoro, chloro or bromo. Chloro or bromo is particularly preferred.

Alkyl containing up to 24 carbon atoms is a branched or unbranched radical, typically in-
cluding methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 2-ethylbu-
tyl, n-pentyl, isopentyl, 1-methylpentyl, 1,3-dimethylbutyl, n-hexyl, 1-methylhexyl, n-hep-
tyl, isoheptyl, 1,1,3,3-tetramethylbutyl, 1-methylheptyl, 3-methylheptyl, n-octyl, 2-ethyl-
hexyl, 1,1,3-trimethylhexy}, 1,1,3,3-tetramethylpentyl, nonyl, decyl, undecyl, 1-methyhun-
decyl, dodecyl, 1,1,3,3,5,5-hexamethylhexyl, tridecyl, tetradecyl, pentadecyl, hexadecyl,
heptadecyl, octadecyl, eicosyl or docosyl. Preferably alkyl contains 1 to 12, more particu-
larly 1 to 8, carbon atoms. The preferred meaning of Rj is C;-C,alkyl, more particularly
methyl. A preferred meaning of Ry, is C,-C,alkyl, more particularly ethyl.



methyl. A preferred neaning of Rerr] is (err]-Cerr]al kyl, nore
particularly ethyl. -3
- Cerr]-Cerr]Cycloalkyl is typically cyclopentyl, cycl ohexyl,

cycl oheptyl, cyclooctyl, cyclodecyl or cyclodocecyl. Cyclohexyl is
preferred. Al kenyl of 2 to 15 carbon agonms is a branched or unbranched
radi cal such as vinyl, 2-pro- penyl (allyl), 2-butenyl, 3-butenyl,

i sobut enyl, n-2, 4- pentadlenyl 3-met hyl - 2-butenyl, n-2-octenyl,
n-2-dodeceny| or isododecenyl . Preferably al kenyl contains 3 to 12, nore
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chl orohexyl, chl orooctyl, chlorode- cyl or chl orododecyl. Hal oal kyl
preferably contains 3 to 8, nore particularly 3 to 6, carbon atons.
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met hyl thi o, ethylthio, propylthio, isopropylthio, n-butylthio,
i sobutylthio, pentylthio, iso- pentylthio, hexylthio, heptylthio,
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napht hyl , @atomgn or p-nethyl phenyl, 2,3-di nethyl phenyl, 2, 4-dinet hyI phenyl,
2, 5-di met hyl phenyl , 2,6-dinethy|pheny|, 3, 4-di - nethylphenyl,

3, 5-di net hyl phenyl , 2-met hyl - 6- et hyl phenyl, 4-tert-butyl phenyl, 2-ethyl-
phenyl , 2, &lkostdoptgiiegyp to 22 nabblyhmmplm hptanchbdrortinplanchediridital such as
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phenoxy, napisbhaioms. O-,. m or p-net hyl phenoxy, 2, 3-di net hyl phenoxy,
2, 4- di nmet hyl phenoxy, 2,5-dinethy|phenoxy, 2,6-dinethy|phenoxy,
3, 4- di net hyl phenoxy, 3, 5-di net hyl phenoxy, 2-nethyl -6-et hyl phe-
Alkylthio containing up to 12 carbon atoms is a branched or unbranched radical such as

methylthio, ethylthio, propylthio, isopropylthio, n-butylthio, isobutylthio, pentylthio, iso-
pentylthio, hexylthio, heptylthio, octylthio, decylthio or dodecylthio. Preferably alkylthio
contains 1 to 8, more particularly 1 to 4, carbon atoms.

Unsubstituted or C,-Cjalkyl-substituted C4-C,garyl which preferably carries 1 to 3, more
particularly 1 or 2, alkyl groups, is typically phenyl, naphthyl, 0-, m- or p-methylphenyl,
2,3-dimethylphenyl, 2,4-dimethylphenyl, 2,5-dimethylphenyl, 2,6-dimethylphenyl, 3,4-di-
methylphenyl, 3,5-dimethylphenyl, 2-methyl-6-ethylphenyl, 4-tert-butylphenyl, 2-ethyl-
phenyl, 2,6-diethylphenyl, 2-methyinaphthyl, 1-methylnaphthyl, 4-methylnaphthyl, 2-
ethylnaphthyl or 2,6-diethylnaphthyl.

Unsubstituted or C,-C,alkyl-substituted C4-C;garyloxy which carries preferably 1 to 3,
more particularly 1 or 2, alkyl groups, is typically phenoxy, naphthoxy, o-, m- or
p-methylphenoxy, 2,3-dimethylphenoxy, 2,4-dimethylphenoxy, 2,5-dimethylphenoxy,
2,6-dimethylphenoxy, 3,4-dimethylphenoxy, 3,5-dimethylphenoxy, 2-methyl-6-ethylphe-
noxy, 4-tert-butylphenoxy, 2-ethylphenoxy, 2,6-diethylphenoxy, 2-methylnaphthoxy, 1-
methylnaphthoxy, 4-methylnaphthoxy, 2-ethylnaphthoxy or 2,6-diethylnaphthoxy.



noxy, 4-tert-butyl phenoxy, 2-ethyl phenoxy, 2,6-diethyl phenoxy,

2- met hyl napht hoxy, 1- nethyl napht hoxy, 4- nethylnaphthoxy 2- ethylnaphthoxy
or 2, 6-di et hyl napht hoxy.

-4 - Cerr]-Cerr]Arylal kyl which is unsubstituted or substituted in

the aryl moiety by 1 to 3 (ferr]-Cferr]-4alkyl groups is typically

phenyl -Clerr]-Cerr]al kyl or naphthyl-Cferr]-Cerr]al kyl, e.g. benzyl,

4- et hyl - benzyl, 4-tert-butyl benzyl, 2,4-dinethyl benzyl,

[err]-nmethyl benzyl, [err]-dinethyl benzyl, 2- phenylethyl, 2-naphthyl nethyl,
1- napht hyl met hyl , 1-napht hyl et hyl or 2-naphthylethyl. Benzyl is preferred.
Al kyl containing 2 to 24 carbon atons which is interrupted by oxygen,
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of formul aBIﬁ ere% | east two of err Rlerr] are hydro- gen are
preferred. 1SPrEGH Ia | is preferably 2 to 4 nost preferably 2.
Particularly preferred crystalline conplex corrpounds of fornmula |, are

those wherein Rlerr] is hydrogen, Rierr], Rerr], Rerr] and R eN N] are
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m in formula I is preferably 2 to 4, most preferably 2.

Particularly preferred crystalline complex compounds of formula I, are those wherein
R, is hydrogen,
Rj, R3, R4 and Rs are each independently of one another hydrogen, ¢hloro, bromo, nitro,
cyano, CF;, C,-Cgalkyl, Cs-Cyeycloalkyl, C3-Cgalkenyl, C;-Cgalkoxy, C;-Cgalkylthio,
P‘?

/

phenyl, phenoxy, benzyl, -CO,R,, -CORg4 o1 '—N\R ,
8

Rg is C;-Cyjalkyl, C,-C,,alkyl which is interrupted by oxygen; or benzyl, and
R; and Rg are each independently of the other hydrogen, C;-Cgalkyl or C,-C,,alkyl which
is interrupted by oxygen.

Also particularly preferred are crystalline complex compounds of formula I, wherein
R,q is C;-Cgalkyl, C3-C,,alkyl which is interrupted by oxygen or sulfur; Cs5-C,cycloalkyl,
C;-Cgalkenyl, C,-Cgalkoxy, C;-Cgalkylthio, phenyl, phenoxy or benzyl.

Further particularly preferred crystalline complex compounds of formula I are those
wherein

R, R, and R, are hydrogen,

Rj and R are each independently of the other hydrogen, chloro, bromo, CF;, C;-Cgalkyl,



Further particularly preferred crystalline conplex conpounds of formula I
are those wherein Rerr], Rerr] and R err] are hydrogen, R err] and R err]
are each i ndependently of the other hydrogen, chloro, bronmo, CFerr],
Cerr]-Cerr]al kyl,

-5- cycl ohexyl, Cerr]-Cerr]al koxy, phenyl, -CJerr]Rerr], -COR err]
or [err] Rerr] is (Jerr]-Cerr]al kyﬁ,‘ Rlerr] and R err] are each

i ndependently of the other hydrogen or CJerr]-Clerr]alkyl, Rerr] is
Cerr]-Cerr]al kyl, cyclohexyl, phenyl or benzyl, and mis an integer from
2 to 4. Particularly interesting crystalline conpl ex conpounds of formula
| are those wherein R err], Rerr], Rerr] and R'érr] are hydrogen, and m
is 2.  Cyghatgkyl fe-GealrpkephenripdiuRs, &ORQWUT"A\FI{,, wherein Rlerr] is
Cerr]-Cerr]alkyl, nmerit very special interest. "8 Crystalline conpl ex
corrpoundng){s(tlocggm}q | which also nerit interest are those wherein Rerr],

Rerr], err]._and R&ﬁ{{'% ar.e d en, rr] is, hydrogen,
Cerr]- C[I%? ?T‘l\’lzk%e, & PCUSFHIE%?{}B othgr @qer?gt%nsor&reé&a.{kyg[ err]alkyl, and nis
2. The Ryyis CalCdalkgl, 2ydlohenyd, phenyifor Dedzid,matihyl benzoyl ) propionic acid with
N- et hyl nog phg- . |.] oppownd (101)] is very particularly preferred.
[err] ﬁlAgg%drtég}?g{O&uc Ou}igl‘al anal ysi s has been nmade of this conpl ex
conmpound (101) (Exanple 1).

Particularly interesting crystalline complex compounds of formula I are those wherein

Ri, Ry R4 and R; are hydrogen, and m is 2.

Crystalline complex compounds of formula I, wherein R;q is C;-Cjalkyl, merit very
special interest,

Crystalline complex compounds of formula I which also merit interest are those wherein
Ry, Ry, Ry and R are hydrogen,

R, is hydrogen, C;-C,alkyl, phenyl or chioro,

Rg is C;-Cyalkyl, and

m is 2.

The crystalline 2:1 complex of 3-(4-methylbenzoyl)propionic acid with N-ethylmorpho-
line {compound (101)] is very particularly preferred.

o

il /N
HsC _Q_ C —(CH,)- COOH o) N—CH,CH;  (101)
2 \ /

2

An X-ray structural analysis has been made of this complex compound (101) (Example 1).
Figure 1 illustrates the crystal packing and Figure 2 the numbering of the atoms in the
complex compound (101). The experimental crystal data are given in Example 1.



Figure 1 illustrates the crystal packing and Figure 2 the nunbering of the
atons in the conplex conpound (101). The experinental crystal data are
given in Exanple 1. -6
- Figure 1. Crystal packing of the conplex conmpound (101)

a Fi guré2: Numbering of the atons in the

conpl ex conpound (101).

Figure 1: Crystal packing of the complex compound (101)
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-7 - The average bond | engths in Angstromare given in Table I.
Tabl e 1: Average bond lengths in A O (1 C (31) 1.255 A
O(2) C(34) 1.332 A O (3) C (34) 1.252 A 0(4 C
(42) 1.244 A O (5) C(457) 1.251 A O (6) C (45)
1.260 A O(19) C(92) I./440 A O(19) C(93) 1.471 A
N (22) C(91) 1.547 A N (22) C(94) 1.501 A N(22) C
(95) 1.561 A C(25) C(26) 1.420 A C (25) C (30)
1.412 A C(26) C(27) . 1.389 A C(27) C(28) 1.393 A
C (27) Theayampe borid Baghain Angstrom are @iveRd) Table1( 29) 1.359 A C (29) C
(30) 1.400 A C (30) C (31) 1.456 A C(31) C (32
1. 495 A C (32) é; 1. 576 A C(33) C(34) 1.494 A
C(36) C (37Tab1311 t?@@raae bondClgr@ghs in AC (41)  1.409 A C(37) C
(38) 1365A [ 306 38) ] C (46)
1.550 A C 4); f%gé A 8°) (f Cd3tuq) 13 ﬁm) 1.400 A
C (41) C (42 3)46 TR C 48)” C g p2fRAl c(43) cC
(44) " 1.556 A 0(19) & )(h4i440 (1L5)0(”5o &3 | 1GR9 | ¢ (92)
1.525 A N(@22) CO | 15474 | N@2 C(94) | 1501 A

N(22) C(95) | 1561 A C(25) C(26) | 14204

C@25) C@B0) | 14124 C26) C@7 | 133894

CQ@27) C(28) | 13934 C27) C@35 | 15264

C(8) C@9 | 13594 C(29) C@30) | 1.400A

C(30) C@31 | 1456A C(31) C@32) | 1495A

C(32) C@33) | L576A C(33) C@BG4) | 1494A

C(36) C@B7) | 1.420A C(36) C@1) | 1409A

C(37) C@38) | 1365A C@38 C@39 | 1396A

C(38) C@46) | 1.550A C(B39) C@o) | 14234

C(40) C@41) | 1.400A C@1l) C@42) | 1460A

C(42) C@43) | 1.512A C@3) C(44) | 155 A

C(44) C@45) | 1.501A C@1) C(@92) | 1525A

C(93) C(94) | 1510A C@©O5 CO6) | 14914

No analogous process for the preparation of the novel crystalline complex compounds of
formula I is described in in the literature.

Accordingly the invention also relates to a novel process for the preparation of the crystal-
line compounds of formula I, which comprises reacting a keto-acid of formula II

Rz C -(CHz)r; COOH (ID

wherein the general symbols are as defined in formula I, with a morpholine derivative of
formula I

o) N—R (D)
\ , 10

wherein R,q is as defined in formula I, without a solvent or in the presence of an aprotic
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It is preferred to heat a mixture of the keto-acid of formula II with a morpholine derivative
of formula III to a homogeneous and clear melt. After cooling the melt to room tempera-
ture, the complex compounds of formula I crystallise out. The crystals are thereafter isola-
ted by filtration and washed with a suitable solvent. The residue is then dried, giving the
crystalline complex compounds of formula I in analytically pure form.

As may be inferred from Examples 1, 2 and 3, it is surprisingly of no consequence in this
process in what molar ratio the keto-acid of formula II is used to the morpholine derivative
of formula ITL. In each case the same crystalline 2:1 complex of formula I is isolated.

A preferred process, however, is that wherein the molar ratio of keto-acid of formula II to
the morpholine derivative of formula Il is 4:1 to 1:4, preferably 2:1 to 1:2, e.g. 1:1.

The reaction of both components is preferably carried out in an inert gas atmosphere, con-
veniently in nitrogen or argon.

The reaction or melt temperature in the novel process will depend on the physical proper-
ties of the keto-acid of formula I employed and on the morpholine derivative of formu-

la 1. A melt temperature of 40 to 130°C is preferred, a more particularly preferred tempe-
rature range being from 50 to 120°C. A very particularly preferred melt temperatu}e range
for the preparation of the especially preferred crystalline complex compounds of formula I
is from 60 to 80°C.

As soon as the reaction mixture has reached melt temperature and the melt is homogene-
ous and clear, stirring is preferably continued, prior to cooling, for only 1 to 20 minutes,
preferably for 1 to 10 minutes, at this temperature.

The precipitated crystalline complex compounds of formula I are preferably washed du-
ring filtration with a readily volatile aprotic solvent of the hydrocarbon series, typically li-



As may be inferred fromExanples 1, 2 and 3, it is surprisingly of no
consequence in this process in what nolar ratio the keto-acid of fornula II
is used to the norpholine derivative of formula Ill. In each case the sane
crystalline 2:1 conplex of formula | is isolated. A preferred process,
however, is that wherein the nolar ratio of keto-acid of formula Il to the
m)rphollne derivative of formula Il is-%:1 to 1:4, preferably 2:1 to 1:2,
e.g. 1:1. The reaction of both conponents is preferably carried out in an
i nert gas atnosphere, con- veniently in nitrogen or argon. The reaction or
melt tenperature in the novel process will depend on the physical proper-
ties of thsolepentam, Hexafnef loaxang fradtions bppaisodohna frdctimns.t Fexan® isgiaoticubaly
derlvatlvergifeﬂfegrnu la I1l. Anmelt tenperature of 40 to 130[err]Cis
preferred,”a nore particularly preferred tenpe- rature range being from 50
to 120[err]C. A very particularly preferred melt tenperature range for the

preparati %@ﬁov"eh&rﬁﬁcﬁﬁhﬁb 8f fofmBlaSf 8¢ EEble &f b()%h\atein Bﬁuﬁé’ﬁﬁﬁ & eeiRaymdsr of

tenched ATONUIRBEPRSSHTE CAHBLS g TEURS. it tﬂﬁaﬁeac e @Bt SRR | ng
i s pref er aideycongplés comgbungs odforimoladdn kidrgng fNHn ianlwatdr jeiova2 Guum ithesem-
preferably ‘@B‘F?%’F%g &g raoqﬁggsc at this tenperature. The precipitated

crystalli e npou of formula | are preferably washed du- ring
filtration with a readily volatile aprotic solvent of the hydrocarbon

series, typigahdvgl J:n‘gstalhne comglex com)?ounds are dried under more severe condmons for
-9 groin, _pent hexa ane fractions or petrol eumfractions.

Hexane i s examplcelpwaied lepperaie Jhe morghaling derivative phnsmyle [0k pardathyolati- ar e
stabl e at ligeahd erRpRVEl2il eoRplix(SpartiglytiddsetysdItae dﬂémmpﬁmrwln splesstdire or

compl ex copauRaS Bl {amBes boripuiy RERTL REH Moty bR P  n
the tem pthe fiteaketoranidyef forromiadl to 30[err] C. | f the novel crystalline

conpl ex conpounds are dried under nore severe conditions, for exanple
el evated tenperature, the norpholine derivative of formua Il partially

vol ati - | i Ee&reagtipn ofahe\ketefactt of forsmula Bwithsa pwrghoking jerivative of famuipal ani ed

product Wi Alko B tdrtie® Bittidithe po&nBOVYEAn £rdSs Mivenne conpl ex conpound of
formula I, but is strongly contaminated with the free keto-acid of formula
(I

Suitable aprotic solvents are the same as those used for washing the products. Preferred
solvents are hydrocarbons, typically benzene, toluene, xylene, ligroin, pentane, hexane,
hexane fractions or white spirit. Particularly preferred aprotic solvents are aliphatic hydro-
carbons, e.g. hexane. An excess of the compound of formula III can also be used as aprotic
solvent.

A preferred reaction temperature in the inventive process using a solvent, for example a
solvent of the hydrocarbon series, is the boiling temperature of the solvent.

The invention therefore also relates to products obtainable by reacting a keto-acid of for-
mula II with a morpholine derivative of formula III without a solvent or in the presence of
an aprotic solvent.

The keto-acids of formula II are known and some are commercially available or can be
prepared in accordance with Houben-Weyl, Methoden der Organischen Chemie,

Vol. VIII, pp. 381-382 (1952) and Vol. ES, pp. 398-399 (1985). Thus, for example, the
Friedel-Crafts acylation of substituted aromatic hydrocarbons (benzene and naphthalene
derivatives) with cyclic anhydrides affords the compounds of formula II in excellent
yield.



The reaction of the keto-acid of fornula Il wth a norpholine derivative of
formula Il can also be carried out in the presence of an aprotic sol vent.
Sui tabl e aprotic solvents are the sane as those used for washing the
products. Preferred solvents are hydrocarbons, typically benzene, toluene,

xyl ene, ligroin, pentane, hexane, hexane fractions or white spirit.
Particularly preferred aprotic solvents-%}e al i phatic hydro- carbons, e.g.
hexane. An excess of the conpound of formula IIl can al so be used as

aprotic solvent. A preferred reaction tenperature in the inventive process
using a solvent, for exanple a solvent of the hydrocarbon series, is the
boiling tenperature of the solvent. The invention therefore also rel ates

ror bhot | ne. Bemogik BBt PR (R el spp@ire Einferatlf dfsdence
of an apr otable aralan datpreparcting dessribed iri deubsh-Weylnvethaden dercOtganispheand sone

are commer ghahley vayatl A 915 G@g7Pe prepared in accordance with
Houben- Wyl , Met hoden d?hgeor gaﬁl sc)ﬁen Chem e, Vol. VIII, pp. 381-382 (1952)

and Vol . E5, pp. 398-399 (1985). Thus, for exanple, the Friedel-Crafts
acyl ati on Uhe styballidelWothlex hﬁdsfk)fcfbﬁmﬂﬁ bare%u{tixﬂ@ zml@mﬂhm@m inzbgne

derivati Veéfl%f:(gnpomﬁ(ons or prop ng'; IC)Ifl% Cf sfuo aces AQ SUC Oun a%de& 90 fl(?méll 1 bn

excel | ent

The nor phobi sediddeginiamatesialsof forrmula 111 are known and sone are
commercially avai- |able or can be prepared as described i n Houben- Wyl ,
Met hoden der Organi schen Cheme, Vol. XI/1, page 815 (1957) The

cryst al | i néhe B1EnEon bgspisomiatesio qoaﬁ%%nposams SOMPRYNS 2} qraanis film-for-

i nhi bi t or smiif Bigder dnkd as 86@RGEH inBibStof, AlcrytQliRCdonide®dndpdund of GSriAGEE. AS
such they can be added to all liquid or solid organic materials. The

I nvention thus also relates to coating conpositions conprising a) an
organi ¢ fi The toating composition is preferably a paint system. An aqueous paint system is particu-

larly preferred.

Paint systems are typically lacquers, paints or varnishes. These systems always contain an
organic film-forming binder together with other optional components.

Suitable film-forming binders for the coating compositions are all conventional film-for-
‘mers for solvent-based or solventless, but preferably aqueous, paint systems. Illustrative
examples of such film-formers are epoxy resins, polyurethane resins, aminoplast resins or
mixtures of resins; a basic aqueous dispersion or a solution of an acid resin.

Preferred organic film-forming binders are epoxy resins, polyurethane resins, polyester
resins, acrylic resins and their copolymer resins, polyvinyl resins, phenolic resins, alkyd
resins, or mixtures of such resins.

Particularly interesting organic film-forming binders for aqueous coating compositions are
e.g. alkyd resins, bicomponent epoxy resins, polyurethane resins, polyester resins which
are usually saturated, water-dilutable phenolic resins or derived dispersions; water-dilu-
table urea resins; resins based on vinyl/acrylic copolymers.

More specifically, the alkyd resins may be water-dilutable alkyd resin systems which can
be used as air-drying systems or in the form of stoving systems, optionally in conjunction
with water-dilutable melamine resins. They may also be oxidatively drying, air-drying or
stoving systems which are optionally used in conjunction with aqueous dispersions based



m ng binder and b) as corrosion inhibitor, a crystalline conplex conpound
of forrmula I. The coating conposition is preferably a paint system An
aqueous paint systemis particu- larly preferred. Pai nt systens are
typically lacquers, paints or varnishes. These systens always contain an
organic filmform ng binder together with other optional conponents.
Suitable filmformng binders for the Cdéring conpositions are al
conventional filmfor- mers for solvent-based or solventless, but

pref erably aqueous, paint systens. Illustrative exanples of such
filmfornmers are epoxy resins, polyurethane resins, am noplast resins or

m xt ur es afn acegiarssingobisircope]umerss with vl a¢etatesmmdghs bkait i on of an acid
resin. Preferred organic filmform ng binders are epoxy resins,

pol yur et hane resins, polyester resins, acrylic resins and _their copol yner
resins, potBAACKYIC ieEEs May bpREIACTAICTENNH SCIYAIK SRPODBRITHSOMBINAHORS Withs of
such resi ndnyl re§iA¢ bil coipbBineys with @84 iloAGmersgach & Vihyimct@renbip@ndion Betadi-f or
aqueous coatl conpositians.are.e. g.. al kyd resins, biconponent epoxy
resins, poyul BR AR PG Al Vs T MR ATSr ¢ usual |y sat ur at ed,
wat er-di | ut abl e phenolic resins or derived di spersions; water-dilu- table
urea resi NGast- oSl ' : | s : : LEkcally,
the.al kyd Ak SENBICRRE xAhsth CYARIOK i SRR ¥R aline MR RERI 0,
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oxi datively .drying.,. ai.r-drying or QVi ng syst ens ich are optionally use
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resi ns or thlehanceapofijmréormatioa.t h vi nyl acetates and the |ike. The acrylic

resins may be pure acrylic resins, acrylate copolynmers, conbinations with
vinyl resins or copolyners with vinyl nononmers such as vi né’lt acet at e,

styrene orPmsferigdiepoentesinyaesthoss derivpe frommromatis polpely, especidibn fepm bésphet ovi ng
Systems. npols. The epoxy resins are used in conjunction with crosslinking agents. These latter may

preferably be amino- or hydroxy-functional compounds, an acid, an acid anhydride or a

Lewis acid. Typical examples are polyamines, polyaminoamides, polymers based on poly-
sulfides, polyphenols, boron fluorides and their complex compounds, polycarboxylic
acids, 1,2-dicarboxylic anhydrides or pyromellitic dianhydride.

Polyurethane resins are derived from polyethers, polyesters and polybutadienes carrying
hydroxyl end groups on the one hand, and aliphatic or aromatic polyisocyanates on the
other.

Suitable polyvinyl resins are typically polyvinyl butyral, polyvinyl acetate or their copoly-
mers.

Suitable phenolic resins are synthetic resins of which phenols form the main component,
i.e. in particular phenol-, cresol-, xylenol- and resorcinol-formaldehyde resins, alkyl
phenol resins as well as condensates of phenols with acetaldehyde, furfurol, acrolein or
other aldehydes. Modified phenolic resins are also of interest.

The coating compositions may additionaily comprise one or more than one component se-
lected from the group consisting of pigments, dyes, fillers, flow control agents, disper-
sants, thixotropic agents, adhesion promoters, antioxidants, light stabilisers or curing cata-
lysts. They may also comprise still other known corrosion inhibitors, for example anticor-
rosion pigments such as phosphate or borate-containing pigments or metal oxide pigments,



Wat er-di | ut abl e epoxy resins in conjunction with suitable polyam ne
crosslinking agents exhibit excellent nechani cal and chem cal resistance.
When using liquid epoxy resins, the addition of organic solvents to agueous
systens can be dispensed with. The use of solid resins or solid resin
di spersions usually requires an addition _of mnor amounts of solvent to
enhance the filmformation. Pr eferredl%poxy resins are those derived from
aromatic polyols, especially from bi sphe- nols. The epoxy resins are used
in conjunction with crosslinking agents. These latter may preferably be
am no- or hydroxy-functional conpounds, an acid, an acid anhydride or a
Lewi s aci dr ofhgporgahicex mppetc coreospoml ipbibitomse.g.salty efuitrosnphtbaic asid, phes-s
based on < f : : i des and their conpl ex
Bﬁlr))%x[s eStets legfjrfical%ﬂhﬂe%g)?@%s}_{%?dé%%g@a?&éé.

conmpounds, ycar boxyl'1 ¢ aci yl'itc anhydri des or
pyromel litic di anhydride. Pol yur et hane resins are derived from

pol yet her gijudp@live sk fiflePorchdafionbiluli demp e thaiinnl dickide, o oxidecMAminigmPs on
the one h andpalfdgg?atl c..or aromatic polyi socyanates on the other.

nd I
Sui t abl e %6‘?1?&059 fjinep 8t ypical ly polyvinyl butyral, polyvinyl
acetate or their copoly- ners. Sui t abl e phenolic resins are synthetic
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phenol -, cresol-, resorcl nol -1orna e resins,
resins as MHe2 prsilickondensat es of phenols with acetal dehyde, furfurol,
acrolein or other al dehydes. Modified phenolic resins are also of interest.
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flow control agents, disper- sants, thixotropic agents, adhesion pronoters,

ant i oxi dars}%q?ﬂ’efil"ié%ﬁ%“ﬁ&kg% L&g&gng{od%disﬁg%&at a- lysts. They may al so

conpri se nowh CcOrrosion inhibitors, for exanple anticor-
rosion pigments such as phosphate or-borate-containing pignments or netal
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basic organic pigments are those based on aminoanthraquinone.

The novel corrosion inhibitors can be added to the paint system during the preparation
thereof, conveniently during the pigment distribution by milling or during the extrudation
process in the case of powder coating compositions, or the inhibitor is dissolved in a sol-
vent and the solution is then stirred into the coating composition.

The novel crystalline complex compounds of formula I are conveniently used in an
amount of 0.02 t0 20 % by weight, preferably 0.1 to 10 % by weight, based on the weight
of the total solids content of the coating composition.

The paint formulations can be applied to the substrate by conventional methods, conve-
niently by spraying, dipping, brushing, electrostatic spraying or electrodeposition. Often a
plurality of layers is applied. The corrosion inhibitors are preferably added to the primer,
as they act in particular at the metal/coating interface. They can, however, also be added to
the interlayer or topcoat. Depending on whether the binder is a physically, chemically or
oxidatively drying resin or a thermosetting or radiation-curing resin, the cure of the coa-
ting is carried out at room temperature or by heating (stoving) or irradiation.



‘Illustrative exanples of additional fillers are talcum alum na, alum nium
silicate, barytes, mca or silica. Fl ow control agents and thi xotropic
agents may be those based on nodified bentonites. Adhesi on pronoters are
based on nodified sil anes. It is also advantageous to add basic fillers
or pignments which, in specific binder systens, have a synergistic effect on
corrosion inhibition. Illustrative exaﬁé és of such basic fillers and

pi gnents are cal ci um or magnesi um carbonate, zink oxide, zinc carbonate,

zi nc phos- phate, magnesi um oxi de, alum na, alum nium phosphate or m xtures
t hereof. Exanpl es of basic organic pignents are those based on

ani noant hr Bifupaisastem iy peeferably|a prisnardey mefallisspbittates Sueheds I, sigeleEORPSTt he

pai nt systgmg cildlimchibmCasdEPa Aloy9thetddgr eof , conveniently during the
pi gment distribution by mlling or during the extrudation process in the

case of powder coating conpositions, or the inhibitor is dissolved in a
sol - vent Iardditiva te theldntioorrosive dotion sthe crystdllinatcomples compbumdy of dogamda1i on.
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met hods, conve- niently by spraying, dipping, brushing, electrostatic
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to the inte 3yér or topcoat. Dependi ng on whether the binder is a
physically, chemcally or oxidatively drying resin or a thernosetting or
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compound of formula I, and subsequently drying and/or curing the coated substrate.

The invention is illustrated by the following Examples in which parts and percentages are
by weight.

Example 1: Preparation of the crystalline complex of 3-(4-methylbenzoyl)propionic acid
with excess N-ethylmorpholine [compound (101)].

o
I /N

HsC _@_ C-{CHy)-COOH | O  N-—CHCH;  (101)
2 \_/

2

11.5 g (0.10 mol) of N-ethylmorpholine and 9.60 g (0.05 mol} of 3-(4-methylbenzoyl)pro-
pionic acid are heated at 60°C in a nitrogen atmosphere. The homogeneous, clear reaction
solution is stirred for 10 minutes to 60°C and then cooled, with stirrring, to room tempera-
ture. The precipitate is isolated by filtration, washed well repeatedly with hexane and
dried at 30°C in a vacuum drying oven, affording 11.8 g of white crystais of com-

pound (101), m.p. 66-68°C. Elemental analysis is in accord with the composition
Cy1H,,05 - 0.5 C4H3NO. Calculated: C 67.31; H 7.47; N 2.80 %; found: C 67.57; H 7.39;
N 2.55 %.



In addition to the anticorrosive action, the crystalline conplex conpounds
of fornmula | have the advantage that they pronote the adhesion of the
coating to a netal substrate and have no adverse effect on the
shelf-stability of the novel coating conpositions. A preferred enbodi nent
of the invention is therefore the use of the crystalline conplex conpounds
of formula | as corrosion inhibitors inl4coating conpositions for netallic
surf aces. The invention further relates to a nethod of protecting a
corrodible netallic substrate, which conprises applying to said substrate a
coating conposition which conprises a) an organic filmform ng binder, and
b) as cor Thisicompouid {0l pivas aibjdoeristt 3oy seiyintaa khalpsds. rRhEaliogompiek of
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Clear rea | oJutlLo | S lrre or m,nutes..t o err a en
cooted. uenol edpioMaid Snbg Ty el Sen BV SR paRt of Pl RRERE! ¢ o
by filtraquaity anda hemnalgiffusienmatfiiing. Thetunitvelanke eysialvysien and BOfgace] C i n
(100 - B0t At ByEindl il dlitibiobferdt IpOory il efalisXEh NIl 8 Fha BAMHY'
conposi t i 5e Seflas durpicsy of|thy expefinfeatr] 0.5 Clerr]H err] NO. Cal cul ated: C
67.31; H7.47; N 2.80 % found: C 67.57; H 7.39; N 2.55%

-14- Thi s ound was, suby. ed. Lo _X-yay structural analysis. The
crystalli Egeg%ﬂg%prg(}no&d%ag%gmﬁbf m Iq)[bsx %??ééij&[ err]C. The crystals are
| ar ge andcryktabsysiam:engnoolinic They are :

space group: P2,/n (centrosymmetric)

a=28.466 A b=9.623 A c=31.246 A
B=111.73°
Z=4

volume = 7950.9 A3 density = 1.252 g/cm? (caled.)

The measurements were carried out on a Philips PW1100 diffractometer with MoKoy
radiation ( = 0.70926 A).

reflection width: 1.4°

measuring times: background 2 x 10”’, reflexes 36 - 42’

measuring conditions: ©-20-scanning method MoK, radiation, 50 kV,
35 mA, graphite monochromator,

scaling: by measuring 3 reference reflexes after every 2
hours

measuring range: 10750 reflexes were measured from 20 6° - 44°.

Of these, 3482 were taken as observed (I1> 2o (I)).

Example 2: Preparation of the crystalline complex of 3-(4-methylbenzoyl)propionic acid
with a less than equivalent amount of N-ethylmorpholine [compound (101)].

2.88 g (0.025 mol) of N-ethylmorpholine and 9.60 g (0.05 mol) of 3-(4-methylbenzoyl)-
propionic acid are heated to 70-75°C in a nitrogen atmosphere. As soon as a clear melt is



obtained in the formof "m |k glass" coloured flakes. The thinner specinens
are clearer. To neasure a large crystal, an optically perfect fragnent is
separated with a razor bl ade and bonded with Araldit Rapid (C ba-CGeigy) to
a MARK gl ass capillary. The crystal frag- nment is coated with the same
adhesive. Oientation mcrographs (Polaroid) taken on a Pre- cession

goni oneter show - for a crystal with suchld | ow mel ti ng point - a good
reflectance quality and a normal diffusion coefficient. The unit cells, the
crystal system and the space group are determined in a diffractonmeter. The
crystal remains very stable to the end during the 9-day duration of the
exper i ment . obtaBiedethefmelhis cnolnd ¢r somakemperagrenthe(soliyl : redctiv0 nxasy isrRirredovit0
crystal sys I: O ; K [ F
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[err] = 1111y8[agyum drying oven at 30°C, affording 12.2 g of light brown crystalsof.comppypdine =
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1.4[err] neds24798 tines: background 2 x 10", reflexes 36
- 42" neasuring conditions: [err]-2[err]-scanni ng nethod
MoK[ err] radiation, 50KkV, 35 mA,

gr aphi t e nodxemplenditRseparation of e crystalline complex of 3-(4-methylbenzoyl)propippic acid

nMeasuring 3 wigf &{cefOe-eiBiherpRslind fndhe FréSénke &f hexane as solvent [compound (101)]f.
hours neasuring range: 10750 refl exes were neasured from

2[err] 6[err] - 44. O these, 3482
wer e taken #s76opedymal)(df N-ethymmorphgline)and 4.8 €01§25emal) oPBdp-anathyibenzof])pive

crystalline ¢ f oAk 4 | onj ' ' 1an
equi val ent ?{%ﬁﬁ% 8%1?%\?-(%{: %%%@Eﬁ%ﬁ%gﬁc%%gg%nﬁ@6@ éjadl& i’%@g@x Jél?e?% h%%S
mol ) of N eti¢f/lorreflpnismpesatiedAGeno 3§ nioves thegnixtuse isgopiedie renm Rmpesatise,
22 Og' &”'eg r a%ifh ﬁ{fn@.eﬁkﬁﬂe&ﬁm@iﬁé{lﬁéﬂ bipilthtBnWhshed SAthHe BRI BiedAs SOON
15 - obt g’ﬁﬁéé‘} 2 VR ATy INgove 3F 3UG, atprking $-2 g ebhitg caystaihel coprpoynd -
reacti on mag$0i)smsd. i66F689CWEIdmental analysis is in accord with the composition C,{H;,03 - 0.5
CgH3NO. Analysis: calculated: C 67.31; H 7.47; N 2.80 %; found: C 67.45; H 7.42;
N 2.58 %.

Example 4: Preparation of the crystalline complex of 3-(4-methylbenzoyl)propionic acid
with N-methylmorpholine [compound (102)].

N / N\
HeC —Q C —(CH,)— COOH o) N—CH;  (102)
2 \n__/

5.05 g (0.05 mol) of N-methylmorpholine and 9.60 g (0.05 mol) of 3-(4-methylbenzoyl)-
propionic acid are heated to 70°C in a nitrogen atmosphere. As soon as a clear melt is ob-

O

tained, the melt is cooled to room temperature. The reaction mass is stirred with hexane,
the precipitated crystals are isolated by filtration, washed with hexane, and dried at 20°C
in a vacuum drying oven, affording 8.5 g of beige crystals of compound (102}, m.p. 67-
68°C. Elemental analysis is in accord with the composition C;;H;,03 - 0.5 CsH,,;NO.
Analysis: calculated: C 66.79; H 7.27; N 2.88 %; found: C 66.54; H 7.30; N 2.88 %.

Example S: Preparation of the crystalline complex of 3-(4-methylbenzoyl)propionic acid



hexane, the precipitated crystals are isolated by filtration, washed with
hexane, and dried in a vacuumdrying oven at 30[err]C, affording 12.2 g of
| i ght brown crystals of conmpound (101), mp. 65-67[err]C El enental
analysis is in accord with the conmposition CJerr]Herr]Jerr] 0.5
Cerr]Herr] NO Analysis: calculated: C 67.31; H7.47; N 2.80 % found: C
67.35; H7.38;, N2.47 % Exanpl e 3: Pridparation of the crystalline
conpl ex of 3-(4-nethyl benzoyl)propionic acid with excess N-ethyl norpholine
in the presence of hexane as solvent [conpound (101)]. 5.76 g (0.05 nol)
of N-ethyl norpholine and 4.8 g (0.025 nol) of 3-(4-nethyl benzoyl) pro-

pi oni ¢ aci dithMeisatiokytmérph@thefcompoleix@ad®li n a nitrogen at nosphere and the
m xture is hea- ted to reflux tenperature. After c¢c. 30 minutes the mxture
is cooled to roomtenperature, with stirring. The precipitate is isolated
by filtration, shed with hegane and dried at 30[err]C ingg vacuum drying

oven at 30[err] [, affoydiQg 519 of whit crys*t‘als of corrpo?md (101), mp.
66-68[err]C. El rﬁ’aﬁcs(q )+ &0aldcjor d theH si ti om3)
Cerrl]Herr]efr] 0.5 err]H[errsz[err . A sis: calc hated C 67.31;
H7.47; N 2.80 f ound: C 67.45;, H 7.424 B 2. 58% Exanpl e %4: Preparation
of the crystalline conplex of 3-(4-nethyl benzoyl)propionic acid with

N- net hyl nor phol i ne [ conpound (102)]

[err] 7.16.208.05 16l) 0BNristhutyimokphotint ghd.6p gdPidf eacihef D(Gmethyit@neaylivl )
Of 3= (1 TEBRYIAROAGY bk el B0*CCiiitlogirFurfiB iR e AORBEkGud, Bie gt ! 00N

at nosphere, sQon, as | ear | g:tb t al ned i's cool ed to
room t enpeHeR & Enomﬁéul;ré‘égqu lgﬁmﬁ'ﬁ%‘% aj éo and then %o!qql tﬂ E9QIR Eempeprpiure, with

preci pi t at gitrigpyFleapracipitsie limblateeglbybmriﬁdm wasliedwellvepdeeiilywith hegareDand and
crystals ofEbMAEERABH STERAE, BtflngT ok St P Sl lonBBlatR. o1 g
with the coomppsind (d03)ep. r6]9H[1é€r Elgfrenta) ajadysiq is@n acoGfewith BjesronipeSitioAnal ysi s:
cal cu'atede, 4196, [8:s é*}f 1%6 A'Hal%ssfcaﬁul{té’d”tdss 59738 NG5 %Ofod}ld2 88 %

Exanpl e 5: fg at |on y ne conpl €x
3-(4-met hyp -acid

Example 6: Preparation of the crystalline complex of 3-(4-methylbenzoyl)propionic acid
with N-n-butylmorpholine [compound (104)].

O
I /N
2 \/

2

7.16 g (0.05 mol) of N-n-butylmorpholine and 4.80 g (0.025 mol) of 3-(4-methylbenzoyl)-
propionic acid are heated to 60°C in a nitrogen atmosphere. The homogeneous, clear reac-
tion solution is stirred for 30 minutes at 60°C and then cooled to room temperature, with
stirring. The precipitate is isolated by filtration, washed well repeatedly with hexane, and
dried in a vacuum drying oven at 20°C, affording 5.6 g of beige crystals of compound
(104), m.p. 58-60°C. Elemental analysis is in accord with the composition C;;H,03 « 0.5
CgH;7NO. Analysis: calculated: C 68.29; H 7.83; N 2.65 %. found: C 67.58; H 7.82;

N 2.78 %.

Example 7: Preparation of the crystalline complex of 3-(4-chlorobenzoyl)propionic acid
with N-ethylmorpholine [compound (105)].



wi th N-isobutyl norpholine [conpound (103)].

[err] 7.16 g (0.05 nol) of N-isobutyl norpholine and 9.60 g (0.05 nol)
~of 3-(4-methyl benzoyl)- propionic acid are heated to 60[err]C in a nitrogen
at nosphere. The honpbgeneous, clear reac- tion solution is stirred for 10

m nutes at 60[err]C and then cooled to roomtenperature, with stirring. The
precipitate is isolated by filtration,.washed well repeatedly w th hexane,
and dried in a vacuumdrying oven at 20[err]C, affording 12.8 g of

pi nki sh-yel | ow crystals of conpound (103), mp. 69-71[err]C. El enental
analysis is in accord with the conmposition (Jerr]Herr]Jerr] [err] 0.5
Cerr]H err] NO Anal ysi s: calculated C68.29; H7.83;, N2.65 % found: C
68.28; H 7.81, 2.55 % nple 6: Pre aratlo of the crystalline
conpl ex of 3-(4{me yIa xoylNp e} a |d | mor phol i ne

[ conpound (104)]. &P g é§¥) 666H7 169 hg%—ﬁ£@§ﬁ P

N-n- but yl nor pholli ne and A .80 g (0. 025 nol ) of 4- nethylbenzoyl)

propi onic acid e heated to 60[err]C in 2nitrogen at nosphere. The
honngeneous clear reac- tion solution is stirred for 30 m nutes at

prect pi tate bR ERDSEN Ay ROBREPEAES I0E oS ol ot DR iEnzonty e,
and dri ed prqplquv acidarm @nasqdrtg 769 in anitpepratriosphes. f@ﬁ&pmg@e@ug cisfar dcge

ggggﬁ gl s ;ﬁﬁ)n ﬁellﬁagig E},Okggrl%taft%pnlmg}urte‘é%t gg{r@iﬂd] then EREDTradbm AP ?f&ﬂu?He 'vﬁth' n

Anal ysi s: SE%}“(SU 4 g@ﬁlpéa@ss 156’ atqqlJy ‘%@ el Wb?ﬂie‘ﬁt%&}% 82 N

2.78 %  dbh¥éiph eachunRighRreveh an20sC, hﬂﬁadnrgwsm glof ivhite coistaleof cofnp ound

3- (4-chl ot phsnz oy by PooR! BiBnEn@fddiyMeilid S RbiMe PR BlipB G ibs &T&i%‘di;&ﬁ 105)].
0.5 C4H3NO. Analysis: calculated: C 57.78; H 5.78; N 2.59; C1 13.12 %. found: C 57.88;
H5.75; N2.51;Cl1 13.22 %.

Example 8: Preparation of the crystalline complex of 3-(4-phenylbenzoyl)propionic acid
with N-ethylmorpholine [compound (106)].

O
2 _/

2.90 g (0.025 mol) N-ethylmorpholine and 3.20 g (0.025 mol) of 3-(4-phenylbenzoyl)pro-
pionic acid are heated to 120°C in a nitrogen atmosphere. The homogeneous, clear reac-
tion solution is stirred for 10 minutes at 120°C and then cooled to room temperature, with
stirring. The solid reaction mass is stirred in hexane, the precipitated crystals are isolated
by filtration, washed with hexane and dried in a vacuum drying oven at 20°C, affording
3.8 g of white crystals of compound (106}, m.p. 105-107°C. Elemental analysis is in
accord with the composition C,¢H 403 » 0.5 C¢H 3NO. Analysis: calculated: C 73.17 %;
H 6.63 %; N 2.25 %. found: C 73.00 %; H 6.68 %; N 2.24 %.

Example 9: Assay of the crystalline complex of 3-(4-methylbenzoyl)propionic acid with
N-ethylmorpholine {compound (101)] in water-dilutable 2K-epoxy resin anticorrosion
primer based on Beckopox EP 384 W/Beckopox EP 075/Beckopox EH 623 W as corro-
sion inhibitor.



- 17 - [err] 2.90 g (0.025 nol) of
N- et hyl nor phol i ne and 5.30 g (0.025 nol) of 3-(4-nethyl benzoyl)- propionic
~acid are heated to 70[err]C in a nitrogen atnosphere. The honbgeneous,
clear reac- tion solution is stirred for 10 mnutes at 60[err]C and then
cooled to roomtenperature, with stirring. The precipitate is isolated by
filtration, washed well repeatedly with "hexane, and dried in a vacuum
drying oven at 20[err]C, affording 6.0 g of white crystals of conpound
(105), mp. 77-79[err]C. Elenental analysis is in accord with the
conposition CJerr]Herr]err]err] [err] 0.5 (Jerr]Herr] NO Analysis:
calculated: C57.78; H5.78; N 2.59; d 13.12 % found: C57.88; H5.75; N
2.51; A T3préhabbthe chaumERompBsitibh Bt ahi BeokefoxtHFe384 WoB&dkobse EPQTRIBRX of

3- (4- phenyl ben iLoni.c aci 2l et hyl or phal.i n ompound. (.106) ] .
Corry e BkoBgRER I PP Ro@BRtend®| ok o Plloin WA BAGIES sh g SRSy b
3- ( 4- phentd H&avmylatiqr with piditive) aase istddn ¢herrderstiown (ddijoren] &, dfnTable2).r ogen
at nosphere. The honpbgeneous, clear reac- tion solution is stirred for 10

m nutes at 120[err]C and then cooled to roomtenperature, with stirring.
The sol i d Tede2: Wateral$lstabke 2{-epoxedesin ahdocarvsiontprimepbesidmint at ed crystals are
i solated by filtBatkioptx ER3hed / Betkopgof EINET 59 BEcRopaIEH G283 wacuum dryi ng

oven at 2Q[errJC, aftording 3.8 g of vmuecysémglso conpound iJ.Ub), m p.

105- 107[ err] C. " El emepbahuiaia YSis is in accofd WfWG e ¢onpdampledth

Clerr]Herfr]Qerr] [err] 0.5 Clerr]H err] NO | Aaby sieightcal c by edight 7. 17
PR Sy o =

% H 6.63 pr—N225%—found—€C73-00%—H GiGS Y—N—222 Exanptey 9:

Assay of theCommneniAne conpl ex of 3-(4-nethyl benzoyl ) propionic acid jpth
N- et hyl norjphol i ne [ conpound (101)] in water-dil utable 2K{epoxy resin
anti corrosj oh) PBdckeporbBEEA3 V(8B lpbypsisal Efn384 W Bedikbpox |EP 07B,.8Beckopbx EH
623 Was corro- sion inhibitor.

2) deion. water 29.2 29.2
3) talcum AT Extra® 13.8 13.8
4) Bayferrox 130 M® 12.0 12.0
5) Millicarb® - 273 273
6) Bentone SD 29 0.70 0.70
7) Borchigel L 75 (25 % physical form)? 1.70 1.70
8) 'Additol XL 2708 0.9 0.9
9) corrosion inhibitor (compound (101)) — 3.10
Total 100.00 103.10

Component B:
10) Beckopox EP 384 W(54 % physical form) 63.0 63.0

11) Beckopox EP 0759 3.7 3.7

a) ®Beckopox EH 623 W: polyamine hardener (Hoechst AG); b) ®Talkum AT Extra:
Norwegian; c) ®Bayferrox 130 M: iron oxide red (Bayer AG); d) ®Millicarb: calcium
carbonate (Omya); e) ®Bentone SD 2: antiprecipitant (Kronos Titan GmbH); f) ®Borchi-
gel L 75: thickener/rheology enhancer (Gebr. Borchers AG); g) ® Additol XL 270: anti-
flooding agent/dispersant(Hoechst AG); h) ®Beckopox EP 384 W: epoxy resin (Hoechst
AQG); 1) ®Beckopox EP 075: reactive diluent (polypropylene glycol diglycidyl ether



To prepare the coating conposition based on Beckopox EP 384 W Beckopox EP
075/ Be- ckopox EH 623 W conponents 1 to 8 (fornulation w thout additives)
and conponents 1 to 9 (forrmulation with additive) are used in the order
shown (component A, cf. Table 2). Tabl e 2: Water-dil utable 2K-epoxy resin

anticorrosion prinmer based on Beckopox EP 384 W/ Beckopox EP 075

/| Beckopox EH 623 W For mul9at i on

Exanpl e 9a Exanpl e 9b

% by wei ght % by wei ght Conmponent A: 1) Beckopox EH 623 W80 %

physical form[err] 14. 4 14. 4 2) deion. water

29. 2 (Hoechst ALS). 2 3) talcum AT Extraferr]

13.8 13.8 4) Bayferrox 130 Merr]

12.0 12.0 5) MIIicarbd)

27.3 The resultzn? c@mponent 8)(f@ewiasioa v8h @idevitijout corrosion inhibitor) is dispersed

0.70 i

10 in a honzgm;ggall mill {0 %g@ s&ﬁ og(k 1%38'{ ﬁe]@sﬁgﬁéﬁfg‘}@éultf QEThLAES by

0.9 determinipgghe gnndog)etq;d/,a}%glm $3hi bi t or (conpound (101))

3.10 Tot al 100. 00

103. 10 ckopox EP 38 5 i.cal h)

630 For apnggaq.@n, 1&) g &fﬁmé@% th %goggg%}rﬁ\% 4E pqé/ aa) and 109 1@

3.7 (formulaﬁbn?wﬂh a@:rr&mkmpﬂxtoElExﬁﬂfpla/gb) [acd maweid ivethhGo. @ g o€ corfiplorenh Bt

AG; b) T Iﬁﬁ* 2d

(Bayer AG?T err ﬁg i r%ﬁﬂ%@{ﬁasgsﬁ%c?%%%@?f? %lg d; t@ﬁ%& D 2:

ant i preci praraksed watern dd angpips-Hre applieddp aplied sipel p 3@519 X 10 3 cm) of the

]E lhl cgenerlamrggﬁ(eaaam dégee ist&d 6K ﬁﬁflﬁ%ctﬁ@n csé:%d%gﬁa&u& am/0: anti -
oodi ng | spersan S e resin

o G en ST e ades ATk SRR B i gy B8 ey

di gl yci dyl roanhtemperature)

Before the start of weathering, a parallel cut (i.e. parallel to the longest edge of the steel
plate) is made on the "paint films" using a Bonder cross-cut apparatus (Mod. 205;
supplier: Lau, Hemer/Germany) as a defined damage of the coating. The edges of the steel
plates are protected by applying an edge protector (®Icosit 255; supplier: Inertol AG,
Winterthur, Switzerland).

The samples are then subjected to a rapid weathering. by a salt-spray test procedure (DIN
50 021 SS) for 190 hours and to a humidity test (ASTM D 4585-87) for 168 hours. The re-
sults are set forth in Tables 3 and 4. The evaluation of the results is made on the basis of
the relevant DIN standards in accordance with a rating scheme by indicating a CPF
("Corrosion Protection Factor). The CPF is given by the sum of the assessment of the coa-
ting and the steel and is at most 12 points. The individual maximum values for the coating
and the steel are 6 points. The higher these values are, the better the corrosion inhibition.
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(Hoechst AQG .
W t hout corrosion inhibitor)

particle size of < 15 [err]m The dispersing result

determ ning the grindoneter value (1SO 1524).
(formul ation without corrosion inhibitor,
(formulation with corrosion inhibitor, -

conponent B. To adjust to the desired spraying consistency,

formulation is diluted with dem -
applied to rolled steel
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arg _§. poi nts. hi gher .t.hese| val ues
i On&oﬁm% EFF CH3 CPF
composition Coating Metal
Example 9a 2.8 2.0 4.8
Example 9b 4.8 6.0 10.8

Example 10: Assay of the crystalline complex of 3-(4-methylbenzoyl)propionic acid with
N-ethylmorpholine [compound (101)] in aqueous dispersion based on an acrylate/styrene

copolymer(Acronal S 760} as corrosion inhibitor.

To prepare the coating composition based on Acronal S 760, components 1 to 5 are first
premixed, then components 6 and 7 are added (formulation without corrosion inhibitor)
and 6 to 8 (formulation with corrosion inhibitor, compound (101), Example 1) in the order
shown (q.v. Table 5).



"Table 3: Salt spray test, 190 hours Coati ng CPF

CPF conposition Coat i ng Met al CPF

Exanpl e 9a 2.4 1.3 3.7 Exanpl e 9b
4.2 5.2 9.4 Table 4. Hum dity test, 168
hour s Coati ng CPF CPF CPF
conposi tion Coat i ng Met al -21- Exanmpl e 9a 2.8
2.0 4.8 Exanpl e 9b 4.8 6.0

10.8 Exanpl e 10: Assay of the crystalline conpl ex of
3- (4- et hyl benzoyl ) propionic acid with N-ethyl norpholine [conpound (101)]

i n aqueous q-h@ggr ghgéblgziﬁfpgrsm &@e@gﬁxb%hgl@pgg ene copol ymer (Acronal S 760)

nr-aRn-ai-0 hao caot f-aRPaa haocaod o

aS CorrOS| T‘[ rII‘II‘LJr COr-. LAY 4 FJI CP‘QFU LTI’C cuUAUL1 IIU DUII}JUJI LI \¢ If MUoCTU oUn
Acronal S 760, conponents 1 to 5 are first preénBxesipletioan cormgmﬁstlebG and
7 are added (fornul at Fermpefout corrosion in i b &oi‘g ?ﬁg {70{) ¢
(formulation with corrosion inhibitor, conpound f eig anple yl)vel]gh t hp
order shownf (g.v. Table b5).
-21 - Tlablle deiorAqaesus di spersion based op Acrdadt S 760 820
For mul ati on Exampl e 10 Exanpl e {10b
% by wei ght] 2) opipyeniedispgrsant NL?E) dei on. wat e 0.15 0.15
8.20 8. 20

3) Acronal S 760 (50 % physical form)® 8.00 8.00

4) Sheilsol D 60% 1.00 1.00

5) Agitan 2809 0.30 0.30

6) Millicarb® 18.00 18.00

7) Bayferrox 130 M 10.00 10.00

8) corrosion inhibitor (compound (101)) —_ 1.14

9) Acronal S-760 (50 % physical form)® 49.00 49.00

10) Agitan 280% 0.30 0.30

11) Collacral PU 85/butyl diglycol®) 4.10 4.10

12) deion. water 0.95 0.95

Total 100.00 101.14

a) ®Pigment dispersant NL: BASF AG; b) ® Acronal S 760: acrylate-styrene copolymer
(aqueous dispersion, BASF AG); ¢) ®ghellsol D 60: white spirit (Shell); d) ®Agitan 280:
defoamer (Miinzing Chemie GmbH); ¢) ®pillicarb: calcium carbonate (Firma Omya); f)
Bayferrox 130 M: iron oxide red (Bayer AG); g) ®Collacral PU 85: thickener (BASF
AG).

The resultant pigment paste is dispersed in a horizontal ball mill or the like to a particle
size of <15 um. The particle size is evaluated from the grindometer value (ISO 1524).

To finish the paint formulation (reduction), components 9 to 12 are added in the order
shown (Table 5). The paint formulation is applied by conventional spraying. Depending
on the desired viscosity, the finished paint formulation can be diluted by butyl diglycol/de-
ionised water (1:1 g/g).



~2) pignment dispersant NL[err] 0.15 0.15

3) Acronal S 760 (50 % physical form/[err] 8. 00 8. 00 4)
Shel | sol D 60[err] 1.00 1.00

5) Agitan 280d) 0. 30 0. 30

6) MIlicarb[err] : 18. 00 18. 00

7) Bayferrox 130 Merr] -22 - 10. 00 10. 00

8) corrosion inhibitor (conmpound (101)) 1.14 9)
Acronal S-760 (50 % physical form[err] 49. 00 49. 00

10) Agitan 280[err] 0. 30 0. 30
11) Col lacral PU 85/butyl diglycol[err] 4.10 4.10
%.(2)% afje' N ;;[a‘i:'\nrt formulation is applied as described iBxageple 9to stgél%?atrimﬁ t&ngon%r 0.95

Pi gment ditgpeinsalayerithickfbsSHhig, afyr digingniall 0Gpn6@dryisg condaimssi4/ daysat

copol ymerdx()gﬂ g&aglg persion, BASF AQG; c) Shellsol D 60: white spirit
(Shell); grt def oaner (Munzing Cheme GrbH); e) MIlicarhb:

cal ci um carbonate (Firma Omwya); f) Bayferrox 130 M iron oxide red (Bayer

AG; 9) CCBéf@ﬁartﬁé stk o@@eaﬁx@hﬂ?%@fﬂfeﬁﬁﬁ% é’@a.rallel ﬂihﬁe ToR gkt offh&BEt paste
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pai nt f or nWimestiym, S\Hﬁzeﬁ)@ndﬂ | uted by butyl diglycol/de- ionised water (1:1
a/Qg). - 22 -
The samples are then subjected to a rapid weathering by a salt-spray test procedure (DIN
50 021 SS) for 168 hours. The results are summarised in Table 6. The evaluation of the re-
sults is made on the basis of the relevant DIN standards in accordance with a rating
scheme by indicating a CPF ("Corrosion Protection Factor). The CPF is given by the sum
of the assessment of the coating and the steel and is at most 12 points. The individual
maximum values for the coating and the steel are 6 points. The higher these values are, the
better the corrosion inhibition.

Table 6: Salt spray test (DIN 50 021 SS), 168 hours

Coating CPF CPF
or . CPF

composition Coating Metal
Exampie 10a 24 2.6 5.0
Example 10b 4.1 5.8 9.9

Example 11: Assay of the crystalline complex of 3-(4-methylbenzoyl)propionic acid with
N-ethyimorpholine [compound (101)] in aqueous acrylic dispersion (Maincote HG-54) as
corrosion inhibitor.

To prepare the coating composition on the basis of Maincote HG-54, components 1 to 8
(formulation without corrosion inhibitor) and 1 to 9 (formulation with corrosion inhibitor)
are used in the order shown {q.v. Table 7).



The paint formulation is applied as described in Exanple 9 to steel
after drying,
roomtenperature).
to the | ongest edge of the steel
a Bonder cross-cut apparatus

as a defined damage of the
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AG, Wnterthur,
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SS) for 168 hours.

The results are summarised in

aﬁl@o&:r}ﬁ}%ﬁs' s of the

cherey, by indicating a
tion Fac he CPF is ¢ ne sum of the
ng and %ﬁ’gl)‘%l?é% and is aﬁﬁg"{yﬁ poi nts. The
Ues for the coating and thg steel e 6 points. The
. the corrosioh |r§)1(p|t on.
1}( %ﬁ#ﬁg‘;ﬁg&'ﬁl SS), 168 hours
2) metl%l &aithitol @ CPF 5.00
Exanpl e 10a
8) OOrotan 155 b) Exarpdz 1 Db 4.1
| e 11: Assay of the crystglline coppl ex of
i ani TrivaidF 10 ¥h N-et hyl nof phdl-2he | conpound (101)]
per si on (Mai ncote HG 54) a‘s corr05| pn i nhi bitor. To.
6% i DiesnPlos TSHB8HEsi s of HG- 54, conponent s
t hout corrosion |nh|b|tor) \?Qné 9 (formulation
br §) aberysd&Mignt he order $howh®Qq. V. Table 7).
7) Bayferrox 130 M © 5.72
8) Millicarb 17.40
9) inventive corrosion inhibitor
10) buty! diglycol 3.67
11) Maincote HG-54 © 58.70
12) Texanol 1.50
13) dibutyl phthalate ¥ 1.50
14) sodium nitrite (13.8 % in H,O)! 0.80
15) Drew T 4310 ™ 0.32
16) ammonia solution (25 %) 0.30
Total 100.00

Total solids content: 47 %; pH: 8 to 8.5; a) ®methy1 carbitol: diethylene glycol mono-
methyl ether (Union Carbide); b) ®0Orotan 165: dispersant (Rohm & Haas); ¢) ®Triton CF
10: nonionic wetting agent (Rohm & Haas); d) ®Drew Plus TS 4380: defoamer {Drew
Chem. Corp.); €) ®Acrysol RM 8: nonionic thickener (Rohm & Haas); f) ®Bayferr0x 130
M: iron oxide red (Bayer AG); g) ®Millicarb: calcium carbonat (Omya); h) ®Maincote
HG-54: acrylic dispersion, 41.5 % in deionised water (Rohm & Haas); i) ®Texanol:
coalescent (Eastman Chem. Prod., Inc.); k) dibutyl phthalate: plasticiser (Eastman Chem.



Tabl.e 7: Acrylic dispersion based on Mi ncote HG 54

For nmul ati on % by wei ght 1) deion. water
3.10 2) nethyl carbitol [err] 5.00

3) Ootan 165 [err] 0. 82 4) Triton
CF 10 [err] 0. 29 5) Drew Plus TS 4380
[err] 0. 28 -24-6) Acrysol RM 8 [err]

0. 60 7) Bayferrox 130 MJ[err] 5.72

8) Mllicarb [err] 17. 40 9)

I nventive corrosion inhibitor 10) butyl diglycol

3. 67 Prod., Inc.); 1) sodium nltkjte: Nmtﬁﬁlﬁb@orfdﬁlﬁé) e ®Drew T 4310: nonionBde£0

12) Texanol 2ierr]D Ch 1.50 13) di butyl
pht hal ate [&FPgr (Drew Chem. Cprpgyy 14) sodiumnitrite
(13.8 %in Herr]J]O[err] 0. 80 15) Drew T 4310 m

0.32 ' '
Toral Components 1 to 8 and]16% %yﬁﬁ?&t@b Fﬁ’ggéeglgﬁ a(t)eSr[])OO rp4rz}Q(3 §9aﬂcle size
8.5; a) [erfieiryTheppuicleosize of the pigmentpagte s deterpined frap th9|gr§1dﬁ@|ete( Uni on
Car bi de) ; RaneqISO Qim)amhelﬁﬁourﬁ'o‘ﬁ REVd @bfrodibioimibioRdmied ¢ th'eﬂtmmcyah@fcé@

Crem " Cor p gt LB ORAou TRk (Bl PR Rt AT AR, AcsedBe e

Bayf er r ox laﬁ&nlkm of 11(%1 ob romesiorenihibBay sy 108@ of dgs)pefsmrrddbiehﬂmrﬂald)an arabimitofh

carbonat. ¢ AL TH)co S SoeiBnté nnRBL ) fecoREERRERS 161 B T ibuighon oo

wat er (Rohm jaas) coa esc
di butyl phtTekleat ata giueed;sgrring rafer(d §9Gvpm )dn éhp order shown. The pH of the formula-

tion is checked and, before application, adjusted if necessary with ammonia solution
(25 %) to pH 8-8.5.

The coating composition can be applied by airless spraying, brushing, roller coating or, af-
ter dilution, by conventional spraying. Dilution to the desired spraying consistency is
effected by addition of butyl glycol/water (1:1 g/g). In the subsequent Example, the coa-
ting composition is applied in accordance with Examples 9 to 11 by conventional spray-
ing.

The formulation is applied to rolled steel plates (19 x 10.5 cm) of the Bonder type (cold
rolled, degreased steel; manufacturer: Chemetall, Frankfurt am Main/Germany) in a layer
thickness of 50-55 um after drying (drying conditions: 10 days at room temperature).

Before the start of weathering, a parallel cut (i.e. parallel to the longest edge of the steel
plate) is made on the "paint films" using a Bonder cross-cut apparatus (Mod. 205;
supplier: Lau, Hemer/Germany) as a defined damage of the coating. The edges of the steel
plates are protected by applying an edge protector (®Icosit 255; supplier: Inertol AG,
Winterthur, Switzerland).

The samples are then subjected to a rapid weathering by a salt-spray test procedure (DIN
50 021 SS) for 168 hours and to a humidity test (ASTM D 4585-87) over 330 hours. The
results are set forth in Tables 8 and 9. The evaluation of the results is made on the basis of
the relevant DIN standards in accordance with a rating scheme by indicating a CPF
("Corrosion Protection Factor). The CPF is given by the sum of the assessment of the coa-
ting and the steel and is at most 12 points. The individual maximum values for the coating
and the steel are 6 points. The higher these values are, the better the corrosion inhibition.
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SupptTer:

Lau,

Henmer/ Germany) as a defined damage of the coating. The edges of the st eel

pl ates are protected mmﬂappHummgqaﬁgeﬂﬂmmﬁmptector (ICOSIt 255; supplier:

I nertol AG W ntert hyr+—Swtzertgnd)— Fhg—samptes—@are—ttemsubj ected to a
rapi d weat hering by a salt-spray teg@ rocedur pDI N 50 021 $S) for 168
hours and to a hum di|t yCemBeUndASTM gé‘ obﬂ %# 380 BBErs| The results
are set forth in Tablles 8 and 9. |{Th e |Uc the resul§s is nmade on
the basis of the relgvant DIN stgndards i njaccordance wth ajrating schene
by indicating a CPF (" Corrasion Hroteggfion [Fact@g). [fThe £BF is given by the
sum of the assessnent] of the coa-| ting and |{the steel| and is @t nost 12

poi nts. The i ndivi dudl XI al ues for tlhe coating > Ssteel are 6
poi nts. The hi gher tresg%@éﬁﬁgg %%mabettergg borrgglon i nhi bition.

3.0

3% (101)

Example 12: Assay of the crystalline complex of 3-(4-methylbenzoyl)propionic acid with
N-ethylmorphotine [compound (111)] in water-dilutable alkyd/urethane primers based on
Resydrol AZ 436 W/Daotan VIW 1237 as corrosion inhibitor.

To prepare the coating composition based on Resydrol AZ 436 W/Daotan VIW 1237,
components 1 to 12 are used in the order shown (g.v. Table 10).



- 25 - Table 8: Salt spray test, 168 hours

Conpound CPF CPF CPF

Coat i ng Met al 2.8 2.0
4.8 2 % (101) 4.6 4.7 9.3

3 % (101) 4.6 4.7 9.3 Tabl e 9:

Humi dity test, 330 hours - 2@onpound CPF CPF
CPF Coat i ng Met al

3.0 0.6 3.6 2 % (101) 2.2

5.8 8.0 3 % (101) 0 5.8

3.

8.8  Exanple 12 P8@Y0:0N ateRRilGRa¥RIAd /Mite rfifer®hased o

3- (4- et hyl benzoyl ) pr opi ogji@dﬁﬁiﬁgz%fg&},}\b%‘g}?& % I ne n[ conpound (111)]

i n wat er - di | ut abl g-atkydi-urethane—prerS—based—ef—Resyaret—AZ-436 W Daot an
VTW 1237 as corrodi on inhibitor, Tq prepare the coati ng conmposi fi on based
on Resydrol AZ 43d W Daotan VT\RPIRBRUORohponents 1 t o T2PRWEEhsed|in the
order shown (qg.v. Hable—10)-
Part 1:

1) Resydrol AZ 436 W (45 % physical form)? 28.3
2) ammonia solution (10 %)

3) Additol VXW 4940 (1:1 in water) b 0.6

Resydrol AZ 436 W is neutralised with the ammonia solution to
pH=8.5, then Additol VXW 4930 is dispersed in the mixture

Part 2:
4) Daotan VIW 1237 (32 % physical form)® 39.8

Part 2 is stirred into part 1, then the pH is checked and, if
necessary, adjusted with ammonia solution to pH 8.5.

Part 3:

5) Surfynol SEY 0.3

6) Additol VXW 4973 © 0.3

7) Borchigel L 75 (25 % physical form) D 2.0

8) Mikrotalk AT Extra 8 7.3

9) Bayferrox 130 MM 6.4

10) Millicarb? 11.8

11) inventive corrosion inhibitor

12) deion. water 3.2
Total 100.0

a) ®Resydrol AZ 436 W: alkyd resin emulsion (Hoechst AG): b) ®Additol VXW 4940:
solid (metal drying agent based on Co, Zr, Ba)(Hoechst AG); ¢) ®Daotan VTW 1237: po-
lIyurethane emulsion (Hoechst AG); d) ®Surfynol SE: nonionic wetting agent (Air Pro-
ducts and Chemicals); ) ®Additol VXW 4973; defoamer (Hoechst AG); f) ®Borchige1 L
75: thickener (Gebriider Borchers AG); g) ®Microtalk AT Extra: micronised talcum (Nor-



- 26 - Tabl e 10: Water-dilutable al kyd / urethane prinmer based

on Resydrol AZ 436 W/ Daotan VTW 1237

Formul ati on % by wei ght Part 1:

1) Resydrol AZ 436 W (45 % physical form[err] 28.3 2)
ammoni a solution (10 % 3) Additol VXW4940 (1:1 in water) b)
0.6 Resydrol AZ 436 Wis neutfalised with the anmmnia sol ution
to pH=8.5, then Additol VXW4930 is dispersed in the mxture
Part 2: ~4) Daotan VIW 1237 (32 % physical form[err] 39.8

Part 2 is stirred into part 1, then the pHis checke‘ and, if
necessary, mg;anSttr)(@Bwfd:rrmﬁﬁﬁMalmmbmdmeﬂ {Baypt-AG) 5) M1111carb calciunPaarbo3:

5) Surfy ] 6)
Addi t ol m‘?ﬁgéﬁfﬂ%gww' 0.3 7)
Borchigel L 75 (25 % physical form [err] 2.0 8)

M krotal k A% greatéthe@bhting composition based on Resydrol AZ/43% W/Daotan VTW 1237, Re-
Bayferrox 13 r4r3kW Dis first adiusted with 6.4 i 10
M I 1icarb[ &Y P (component 1)is first adjusted wi ainogia solution (comporfﬁ ) to

i nventi ve @BERdS Then corhpdrienod is thoroughly disperk@] inothe arixtumaDaotan VIW 1237
3.2

0
a) Resydr ol “RPUALE B/ StF&eddI%%‘g the gddition of @%"“‘*Hw i R e R&é‘e‘ikeﬁ%
4940: sol i & fegessaty, @myﬂﬁ@wat@@mmmwduwt@@ Z8,5. BaMproeih s to Mte thgn Daot an
VIW 1237:  R@ded i ¥hebiagrhoRiubsd B8 bﬁﬂéﬁ@&&ﬂ? pﬁ@speﬂéd Samefrxaﬁv%l?%veﬂw QR C

wetting agent (Air Pro {s and Che g‘?f oaner
(Hoechst A@?mpéﬁm%’rscqﬁpﬁé*g fo & gartilg; S&ﬂ?éﬁ ér1§ c?é‘fﬂc ris feteppgned
M crotal k Ak giddometarivalue (IS 0524 Thenandian of inventive corrosion inhibitor is based on

the total solids content of the formulation without corrosion inhibitor (total solids content:

51 %). Accordingly, addition of 1 % of corrosion inhibitor to 100 g of primer denotes an

amount of 0.51 g.

For conventional spraying, the paint formulation is adjusted with deionised water to the
desired spraying consistency.

The paint formulation is applied to rolled steel plates (19 x 10.5 cm) of the Bonder type
(cold rolled, degreased steel; manufacturer; Chemetall, Frankfurt am Main/Germany) in a
layer thickness of 50-55 um after drying (drying conditions: 14 days at room temperature).

Before the start of weathering, a parallel cut (i.e. parallel to the longest edge of the steel
plate) is made on the "paint films" using a Bonder cross-cut apparatus (Mod. 205;
supplier: Lau, Hemer/Germany) as a defined damage of the coating. The edges of the steel
plates are protected by applying an edge protector (®lcosit 255; supplier: Inertol AG,
Winterthur, Switzerland).

The samples are then subjected 10 a rapid weathering by a salt-spray test procedure (DIN
50 021 SS) for 120 hours. The evaluation of the corrosion inhibition CPF is made accor-
ding to Example 11. The results are set forth in Table 11. The higher the values are, the
better the corrosion inhibition.



- 27 - wegi an); h) Bayferrox 130 M iron oxide red (Bayer AG; 1)
MIlicarb: calciumcarbo- nate (Firma Owya). To prepare the coating
conposition based on Resydrol AZ 436 W Daotan VIW 1237, Re- sydrol AZ 436 W
(conponent 1)is first adjusted with amonia solution (conmponent 2) to
pH=8.5. Then conponent 3 is thoroughly dispersed in the mxture. Daotan VIW
1237 (conponent 4) is stirred in after- the addition of conponents 1 to 3,
the pHis checked and, if necessary, adjusted with anmonia solution to pH =
8.5. Components 5 to 12 are then added in the order shown, and the batch is
only predispersed. After standing overnight, the conposition is dispersed
to a particle size 0Taﬁé51{%fﬂpmy EEg‘[elmdulrg:l e size is determned fromthe
gr| ndonet er val ue (| SO 1R9A\ he ampunt of | pventi-Ye—cortoesi on i nhi bi tor

is based on the totdl solids conten f the f @uIaFion wi t hout corrosion
inhibitor (total solji deom@Bt@t : A? Acicor |y adﬁﬂii?n of 1 % of
corrosion inhibitor |to 10 g of prpﬁﬂﬂ@de oté&e@ﬂ apount of |0.51 g. For
conventi onal sprayi ng—the—patnt —s—adipsted—w Wh dei oni sed

4l
I Otf-1th G.LT

water to the desired spraying cgnsistency. T@ pa|nt % rmjl ation is
applied to rolled stjeel plates (|19 cn) Of thg Bonder {type (cold

roll ed, degreased st X tat S Frankfurtjam

Mai n/ Germany) in a lfay t 5 [eplk] m af t eg 2dr i ng (dryi ng
conditions: 14 days |a e%gbgp ik BengL t he s?grt of weat hering,
a parallel cut (i.e. paraTIe1 to the Tongest edge of the steel plate) is
made on the "paint filnms" using a Bonder cross-cut apparatus (Md. 205;
supplier: Lau, Hener/Germany) as a defined danage of the coating. The edges:
of the steel plates are protected by applying an edge protector (lcosit

255; supplier: Inertol AG Wnterthur, Swtzerland). The sanples are then
subjected to a rapid weathering by a salt-spray test procedure (DIN 50 021
SS) for 120 hours. The evaluation of the corrosion inhibition CPF is nade
accor- ding to Exanple 11. The results are set forth in Table 11. The

hi gher the values are, the better the corrosion inhibition.




- 28 - Table 11: Salt spray test, 120 hours Conmpound CPF

CPF CPF Coat i ng Met al

2.0 2.5 4.5 2 % (101) 3.8 4.5

8.3 VWhat is clained is: 1. Acrystalline m IR Himof
formul a | [err] wher ein R[err]ﬂ Al
Rlerr] and Rlerr] are each i ndependent|y2%f one anot her hydrogen, *thalsogen,
nitro, cyano, CFlerr], Cerr]-Cerr]alkyl, (err]-Cerr]cycloal kyl,
Cerr]-Cerr]alkenyl, (err]-Cerr]hal oal kyl, Cerr]-{err]al koxy,
Jerr]-Cerr]al kylthio, unsubstituted or Clerr]-(err]al kyl -substituted

d err] - C ewWHaaisydlaimgdgsibsti tuted or (Jerr]-Clerr]al kyl -substituted
Cerr]-Cerr]aryloxy; unsubstituted CJerr]-Cferr]arylal kyl or
Cerr]-Cerr]arylal kyl which is substituted in the aryl noiety by 1 to 3

d err] - d els Patristhllige copplex comppend ¢fpeamulp ] - COR[err] or [err] , with the
proviso that at |east one of Rlerr] to Rerr] is hydrogen, halogen or
Cerr]-Cerr]al kyl; and each pair of substituents R err] and Rerr], Rerr]
and Rlerr], Rerr] hnd Rerr]gor Rlerr] and Rerr], together wth the
linki ng carbon aton] form a pehzene or cycl opexenyl ring,

Il

R4 R5

wherein Ry, Ry, R3, R, and R are each independently of one another hydrogen, halogen,
nitro, cyano, CF;, C;-C;salkyl, C5-Cocycloalkyl, C,-Cysalkenyl, C;-C,,haloalkyl,
C,-C,alkoxy, C,-C,,alkyithio, unsubstituted or C,;-C,alkyl-substituted C4-C;garyl;
unsubstituted or C;-Calkyl-substituted C4-C,qaryloxy; unsubstituted C,-Cy,arylalkyl or

C;-Cyparylalkyl which is substituted in the aryl moiety by 1 to 3 C;-C,alkyl groups;
H?

/
-COyR¢, -CORg or —N N with the proviso that at least one of R, to Rs is hydrogen,
B8

halogen or C,-C,salkyl; and each pair of substituents R, and R,, R, and R3, R; and R4 or
R, and R, together with the linking carbon atom, form a benzene or cyclohexenyl ring,

N\,
Rg is C;-Cypalkyl, C,-Cypalkyl which is interrupted by oxygen, sulfur or /N"‘Rg , unsub-

stituted C;-C,arylalkyl or C;-C,,arylalkyl which is substituted in the aryl moiety by 1 to

3 C,-C,alkyl groups;
R7 and Rg are each independently of the other hydrogen, C{-C,alkyl or C,-Cyalkyl

N\
which is interrupted by oxygen, sulfur or /N—Rg ,
Rg is hydrogen or Cngalkyl,
N\
R;g is C;-C;salkyl, C)-Cypalkyl which is interrupted by oxygen, sulfur or /N—Rg ;

C;5-Cqcycloalkyl, C,-C;salkenyl, C,-C,alkoxy, C,-Cjjalkylthio, unsubstituted or C;-Cy4-
alkyl-substituted C¢-C,garyl; unsubstituted or Cy-C,alkyl-substituted Cq-C,garyloxy; un-
substituted C,-C,,arylalkyl or C;-C,arylalkyl which is substituted in the aryl moiety by 1
to 3 C;-C,alkyl groups; and

m is an integer from 2 to 5.

2. A crystalline complex compound according to claim 1, wherein at least two of R; to R;



Rlerr] is (err]-Clerr]alkyl, Cerr]-Cferr]alkyl which is interrupted by
oxygen, sulfur or [err] , unsub- stituted Cerr]-Cerr]arylalkyl or
Cerr]-Cerr]arylal kyl which is substituted in the aryl noiety by 1 to 3

Cerr]-Cerr]al kyl groups; Rerr] and R err] are each in of the
ot her hydrogen, Cerr]-Cerr]alkyl or err]-Cerr] m\(ﬂéﬁm ﬂ
interrupted by oxygen, sulfur or [err]-3Rerr] is

Cerr]-Cerr]alkyl, Rerr] is (err]-Cerr]alkyl, err] C[err]alkyl whi ch
is interrupted by oxygen, sulfur or [err] ({err]-Cerr]cycloalkyl,
Cerr]-Cerr]alkenyl, (err]-Cerr]al koxy, Clerr]-(err]alkylthio,
unsubstit upRchyarogeherr] - err]- alkyl-substituted (Jerr]-Cferr]aryl;
unsubstituted or Cerr]-Cerr]al kyl-substituted CJerr]-Cerr]aryl oxy; un-
substituted CJerr]-Cerr]Jarylalkyl or Cerr]-Clerr]arylal kyl which is
substi t ut ed. iAncryktelhaeybmpﬁk&bmpbyndladcordﬁrg({o&iaix}n—1Ch€l'uere]ixal kyl groups; and m
is an intege le); g% to 5. . A crystalline conplex conpound according to
claim1l, érern feast two of F%;rr] to err are

hydrogen. Ro3Rs, ReangRsare ¢aeh i tg @ﬁpmmtfmgwragﬁg chlore |baeme, mitrgsher ei n
Rlerr] is B%lﬁfoC’Q?Q .C,REgG, C&%Xcloalk‘?ﬁ Q:'f}diga%ﬂyﬁb?f(l‘ghuc%kf (%@G%h%yégﬁo,

i ndependently of one anot her rogen, chl or @ bronmo

CFlerr], r]- rr err ¢l oal kyl, Clerr]-Cerr]al kenyl,
Clerr]-Ce CLE‘}“Q’} kp%? y]G:F } gﬁéﬁ ﬁ%ﬁ h'lL?’ phenyl , phenoxy, benzyl,
-CJerr]Rerr], -CORerr] [err] R[err 8i s C[err]-C[err]aIkyI,
Cerr]-Cd eRrG]lsaCkﬁlzahkylp(Dz-Qzaikyﬂ svhiahds ededoyptaklypeygenyortbenzyt) andand R err]

d | kyl
o qerr] rg???a%% PRFRERARERIY Bl ohfes B Bker LA of L A SR
conpl ex cotf8EAEPEEYAVE-to claim 1, wherein Rerr] is
Jerr]- C[err]al kyl , C[err] Cerr]al kyI which is |nterrupted by oxygen or

sul fur; rr aIk err err]-{err]al koxy,
Jerr]- C[ ef'r ]4;1?‘%/‘?%#’8% ?“poﬂﬁi?ﬁ%?%p % éJdTy{ Whérein 4
Ry is C-Cgalkyl, C3-C12alky1 which is interrupted by oxygen or sulfur; C5-C,cycloalkyl,
C;-Cgalkenyl, C;-Cgalkoxy, C,-Cgalkylthio, phenyl, phenoxy or benzyl.

5. A crystalline complex compound according to claim 1, wherein
R;, R, and R, are hydrogen,
R, and Rs are each independently of the other hydrogen, chloro, bromo, CF;, C;-Cgalkyl,
Ry
/

cyclohexyl, C;-Cgalkoxy, phenyl, -CO,R¢, -CORg 0r —N .

8
R6 is CrCsa.].kYL
R and Ry are each independently of the other hydrogen or C,-Cgalkyl,
Ry is C;-Cyalkyl, cyclohexyl, phenyl or benzyl, and
m is an integer from 2 to 4.

6. A crystalline complex compound according to claim 1, wherein Ry, Ry, R4 and Rg are
hydrogen, and m is 2.

7. A crystalline complex compound according to claim 1, wherein Ryq is C;-C,alkyl.

8. A crystalline complex compound according to claim 1, wherein
R;, Ry, R4 and Ry are hydrogen,

Rj; is hydrogen, C;-C,alkyl, phenyl or chloro,

Rip is C;-C,alkyl, and



5. A crystalline conplex conpound according to claim1l, wherein Rerr],
Rlerr] and R err] are hydrogen, R err] and R err] are each i ndependently of
t he ot her hydrogen, chloro, bromo, CFerr], ([err]-Clerr]alkyl,

cycl ohexyl, Cerr]-Cerr]al koxy, phenyl, -CJerr]Rerr], -COR err] or [eLr]
Rlerr] is (err]-Cerr]alkyl, R7 and R8 are each indep Hm ! H Vhll t her
hydrogen or Clerr]-C(err]alkyl, Rerr] is3derr]- C[errer un ”1'” IIE ]3!5
phenyl or benzyl, and mis an integer from2 to 4. 6.* Arystél|Fne*
conpl ex conpound according to claim1, wherein R[err] Rlerr], Rerr] and
Rlerr] are hydrogen, and mis 2. 7. A crystalline corrpl ex corrpound
according tem®l2aim1, wherein Rerr] is (Jerr]-Cerr]al kyl. 8. A
crystalline conplex conmpound according to claim1, wherein Rerr], Rerr],
Rlerr] and Rlerr] are hydrogen, R err] is hydrogen, (err]-(err]al kyl,
phenyl or cH dr@aﬁ%eomposiéor@mnpr}silIHerr]aI kyl, and :

-31 - mis 2a) agor £9ak- A&dt 4N conpri sing a) an organic
filmform ng binder, as corrosion inhibitor, at |east one

crystal line conBl e E‘B'Fﬂﬂﬂi’rf&h’(?fto’f 8t leastone crystalline complex commonpd phfosmalarh 1.
10. A coating conpasickdiogt@cleli di ng to claim9, wherein the coating
conposition is a paint system 11. A coating conposition according to
claim9, wherein the coating conmposition is an aqueous paint system

10. A coating composition according to claim 9, wherein the coating composition is a

paint system.

11. A coating composition according to claim 9, wherein the coating composition is an
aqueous paint system.

12. A coating composition according to claim 9, wherein component a) is selected from
the group consisting of an epoxy resin, a polyurethane resin, a polyester resin, an acrylic
resin, an acrylic copolymer resin, a polyvinyl resin, a phenolic resin, an alkyd resin, or a
mixture of such resins.

13. A coating composition according to claim 9, which additionally comprises one or |
more than one component selected from the group consisting of pigments, dyes, fillers,
flow control agents, dispersants, thixotropic agents, adhesion promoters, antioxidants,
light stabilisers and curing catalysts,

14. A coating composition according to claim 9, which contains 0.02 to 20 % of compo-
nent b), based on the weight of the total solids content of said coating composition.

15. Use of a crystalline complex compound of formula I as defined in claim 1 as corro-
sion inhibitor in a coating composition for metallic surfaces.

16. A method of protecting a corrodible metal substrate, which comprises applying to said
substrate a coating composition as claimed in claim 9 and subsequently drying or curing
the coating so obtained.

17. A process for for the preparation of a crystalline compound of formula I as claimed in
claim 1, which comprises reacting a keto-acid of formula II
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wherein Ry, is as defined in claim 1, without a solvent or in the presence of an aprotic sol-
vent.

18. A process according to claim 17, wherein the molar ratio of the keto-acid of formu-
la 1 to the morpholine derivative of formula I1I is 4:1 to 1:4.

19. A product obtainable by reacting a keto-acid of formula II
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[
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wherein the general symbols are as defined in claim 1, with a morpholine derivative of
formula I

o) N—R (TD)
\ h 10

wherein Ryg is as defined in claim 1, without a solvent or in the presence of an aprotic
solvent.



wherein R err] is as defined in claim1, without a solvent or in the
presence of an aprotic sol- vent. 18. A process according to claim17,

wherein the nolar ratio of the keto-acid of forrmu- la Il to the norpholine
derivative of formula Il is 4:1 to 1:4. 19. A product obtainable by
reacting a keto-acid of fornula |1 [err]
wherein the general synbols are as defi¥ed in claim1, with a norpholine
derivative of forrmula 111 [err] wherein

Rlerr] is as defined in claim1l, without a solvent or in the presence of an
aprotic sol vent.

Complexes of morpholine derivatives with keto-acids as corrosion inhibitors

Abstract of the Disclosure

The invention relates to crystalline complex compounds of formula I

[~ 1

i /T \

L -2

wherein the general symbols are as defined in claim 1, as corrosion inhibitors in coating
compositions for protecting metallic surfaces.



