10

15

20

25

30

/! 73 PCT/EP2008/010458 Corrosion inhibit i
W RS T Hhbgapaiotoass

gical degradability and minimized toxicity
invention relates to a process for inhibiting corrosion on and in 5 devices
for extraction and transport of hydrocarbons in mineral oil extraction and

rocessing, by adding a salt of a nitrogen base and an N-substituted 5-
Col Bl N IO S, DA G SR B cH B LR AR AR fRlay 7
toxiincesses in which metals come into contact with water or else with 10

oil-water biphasic systems, there is the risk of corrosion. This is
particularly marked when the aqueous phase, as in the case of mineral oll
Thexirestianianshisacessiag oracessasRs ahipitinalceprisivnossaaridic
as a result of cﬁi}ssolve acidic?_(ggr]? es such %s carbon dioxide. or
0

devioRPo Q8 SRR AR ARG WIRSAERRM N AUNSTR & fRergption and
progésera alarddie efeedtisfRoattitigaritbass speciic lissagdiivesddprotect
the equjpment used. Although suitable anticorrosjves for mineral oil
oxQRFERHR A AROR BRI (RESORRBINR RISLERYe tme. they will be
unacceptable in the future for offshore applications for reasons of
environmental protection..20 As typical prior art corrosion. jnhibjtors, ;
I LB SRR B IRd RSN SeCOSh U RAESh Y UBIihes Fisgavin
oil-@xteptigiadlyigeggteihsothbilityatid aisktbé edoresipre SEmt dalydrtiad oty
concentration in the corrosive water phase owing to poor partitioni
e B PG R B LTRSS DI o Htiga 256!
procesgilegoptbessses hirde drigtasaltyoQteateurdsyaliditeasneosoit of dissolved
(ac?éllg}pgoelljs?éjss 3(88}? tasg %E\?b%tner |g§(|iv e%ilqury%rrtogen sulfide. The exploitation of a
deposit and the processing of mineral oil are therefore impossible without specific

additives to protect the equipment used.

Although suitable anticorrosives for mineral oil exiraction and processing have
been known for some time, they will be unacceptable in the future for offshore

applications for reasons of environmental protection.

As typical prior art corrosion inhibitors, amides, amidoamines or imidazolines of
fatty acids and polyamines have exceptionally good oil solubility and are therefore
present only in a low concentration in the corrosive water phase owing to poor
partitioning equilibria. Accordingly, these products have to be used in high dosage

in spite of their poor biodegradability.

Quaternary alkylammonium compounds (quats) are alternative prior art
anticorrosives which, as well as the corrosion-inhibiting properties, may also
possess biostatic properties. In spite of an improved water solubility, the quats, for
example compared to the imidazolines, exhibit a significantly reduced film
persistence and therefore likewise lead to effective corrosion protection only in a
relatively high dosage. The high algal toxicity and the moderate biodegradability

are restricting the use of quats ever more to ecologically insensitive fields of use.
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wchBheRrinsaesswhich, as well as the corrosion-inhibiting prepefties388%/010458

also possess biostatic properties. In gpite of an improved water solubility,

the quats, for 30 example compared to the imidazolines, exhibit a

significantly reduced film persistence and therefore likewise lead to

effective corrosion protection only in a relatively high dosage. The high

algal toxicity and the moderate biodegradability are restricting the use of
USqLiZtyelidd drserioascenligichly-alkphditeeiektsZop ysolite0e20 0010868 used

' 7 I
= R o 3 oyl oo edfors Tonedl Wlergents, The use of
thegermpomenisds essnausiorriniibtitns or tacriield camissdsofetttesds not
de 539 E{) unds as corrosion inhibitors in the oilfield chemicals sector is not 5
escribed. US-2 908 711 and US-3 035 907 describe oil-soluble reaction
products of amines or diamines and itaconic acids, which can be used as

USSUISAGUNE 105165 GomNRIENBE QL i b e Hctih BREORES of amines

oll le pyrrolidonecarboxylic aci amlne salts an ereof as
or dierrasRmannifecain Ribeearhiils el kpassed aprenéinvisicadiiiédeson Sekls or
midQFgigfiQn are oil-soluble in accordance with the invention. 15 US-3 224

968 likewise describes oil-soluble amine salts of pyrrolidonecarboxylic

acids, which find use as antirust additives in lubricant oils. Again,

USOY-59HIble, RSSO %@BM&%%&%Q@E@&I??B RUSEAREEUSE LIRS and the

amine salt formation. US-3 2 describes the free ‘
usgsythelieshesarpoRpieraitiibier thie dapicarkoo B-graases.0bie amines used

for US¢IRASRGHCURLBR-SRIKAEIVE S AASHBRLSSARE tREN MR pnal

US-3 224 968 likewise describes oil-soluble amine salts of pyrrolidonecarboxylic
acids, which find use as antirust additives in lubricant ocils. Again, oil-soluble
amines (preferably Cqp-Cag-alkyl-substituted) are used for amine salt formation.

US-3 224 975 describes the free pyrrolidonecarboxylic acids for the same use.

GB-A-1 323 061 discloses pyrrolidone derivatives and the use thereof in functional
fluids, for example hydraulic fluids. The compounds used have C-Cs-alkyl
substituents or Cs-C1g-aryl substituents on the pyrrolidone nitrogen. In hydraulic
fluids, the compounds exhibit anticorrosive properties, also in combination with

aliphatic amines.

EP-A-0 069 512 describes water-soluble salts of N-substituted 2-pyrrolidone-4-

carboxylic acids as humectants.

It was an object of the present invention to find novel corrosion inhibitors which,
combined with constant good or improved corrosion protection, and in addition to
good water solubility, also give improved biodegradability and lower toxicity

compared to the prior art corrosion inhibitors.
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C1-C5-alkyl substituents or C6-COQ=aryl substituents on the pyrrolidone

nitrogen. In hydraulic fluids, the compounds exhibit anticorrosive

properties, also in combination with aliphatic amines. 25 EP-A-0 069 512
It nESRIP R WRIBTRAIYhle %%'Fﬁr%‘lﬁ@k”&\?% g&’oﬂiBb@@'%‘E&fﬁﬁ%P%éYé‘%alts of

acids as humectants. It was'an object of the present invention to fin
spasfieryolifosomamhividrf ahibhs s Botsisirfzexanycohidiaatioathokylic acid
exHIDRQUEISRI ré’éﬂf&é)i RO P8£\oﬁf]ﬂﬂrbRﬁf&f‘%%@8%%1&%8%{'}&%%@ and

also give improved biodegradability and lower toxicity” compared’to the
redpaet dexieityosion inhibitors. WO 2009/086873 PCT/EP2008/010458 3 It

has now been found that, surprisingly, water-soluble or water-dispersible

salts of specific cyclic amines and of an N-substituted
Theipyeplalibrieiereaprongrs deidhexissitcd eelie of sonopcaderedshmformula
1y inhibitors, and also good biodegradability and reduced toxicity. 5 The

invention therefore provides for the use of salts of compounds of the

formula (1) R1 OH 10 with amines of the formula (2) R2 R3

(1)
R1/N OH

with amines of the formula (2)

R2\N /RB

| (2)

R4
in which
R1 is Cg- to Capraikyl or Cs- to Csp-alkenyl
R2 is hydrogen, C:- to Cg-alkyl or a heteroatom-containing organic

radical having 1 to 8 carbon atoms, and

R3, R4 with inclusion of the nitrogen atom form a cycle having 5 to 7 ring

atoms, where this cycle, in addition to carbon atoms, may optionally
contain an oxygen atom or a nitrogen atom or both,

as water-soluble or water-dispersible corrosion inhibitors.

The invention further provides salts of compounds of the formula (1) and amines
of the formula (2).

The invention further provides a process for inhibiting corrosion at metal surfaces,
especially of ferrous metals, by adding at least one salt of compounds of the

formula (1) and amines of the formula (2) to a corrosive system which is in contact
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WA@Y aldxb st in which R1 is C8- to C3o0-alkyl or C3- to 0359@%8@’)2@%/‘510458

hydrogen, Cl- to C6-alkyl or a heteroaggom-containing organic radical
having 1 to 8 carbon atoms, and R3, R4 with inclusion of the nitrogen
atom form a cycle having 5 to 7 ring 20 atoms, where this cycle, in

witﬁ%i%{gi %%{Ikgg%e%toms, may optionally contain an oxygen atom or a
nitrogen atom or both, as water-soluble or water-dispersible corrosion

inhibitors. The invention further provides salts of compounds of the

Thé%@éggiép f@l%@;[?@ﬁld%ﬁ) rtﬁ'?eff?g@lélf’it@'c-gﬂ??igﬁ/ﬁago& iHé”%SFmLH?% Q)

proviaes a proce n |t|ng CQH’OSIOI’] at metal surfaces, especia
anddepas metalwasiiagdpgrisidashinecsadf Somipuantisotampdomasigive very

oof R IS B S P Ve A o

in {heentioseroitBengiogidusiiog weddallighs coripbwadspitehe. formulae (1)
and (2) as metalworking agents. In this context, the inventive compounds
give very 5 good corrosion protection even in the case of severe _
Corrrairasicsiomess thadtoateit efdtvs unve ofigisdimgrelaratyyaliguitiimgaor
liqUREAUBUDIRATENEQH SPUE ACLIMSINAB L e BHER EREEBMBB R Sinich
preferably liquid/liquid or
cemprise corrosive constituents, such as salts and acids, in free and/or dissolved
form. The corrosive constituents may also be gaseous, for instance hydrogen

sulfide and carbon dioxide.

Hydrocarbons in the context of this invention are organic compounds which are
constituents of mineral oil/natural gas, and the conversion products thereof.

Hydrocarbons in the context of this invention are also volatile hydrocarbons, for
example methane, ethane, propane, butane. For the purposes of this invention,
they also include the further gaseous constituents of mineral oil/natural gas, for

instance hydrogen sulfide and carbon dioxide.

The amines of the formula 2 are preferably distillation residues from morpholine

production (morpholine process residues), which are substance mixtures of CAS
number 68909-77-3.

Distillation residues from morpholine production (CAS 68909-77-3) are a residue
from the reaction of diethylene glycol and ammonia. It consists predominantly of
derivatives based on morpholine, such as [(aminoethoxy)}ethyljmorpholine,
[(hydroxyethoxy)ethyllmorpholine, 3-morpholinone and 4,4'-(oxydi-2,1-

ethanediyl)bisimorpholine], i.e. compounds of the formulae 3-6:

N NH,
O

N\~ (3)
\__/
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which 10 comprise corrosive constitugnts, such as salts and acids, in free

and/or dissolved form, The corrosive constituents may also be gaseous,
for instance hydrogen sulfide and carbon dioxide. Hydrocarbons in the
context of this invention are organic compounds which are 15
constituents of mineral oil/natural gas, and the conversion products

thereof. HydrO/Aa.Ltg)ns in the context-of.this inferition are also volatile
hydrocarbong/ for mp’re\rgetvh@ne, ethane, propane, butaf#) For the
purposes of Wion, they also include the further gaseous
constituents of mineral oil/natural gas, for instance hydrogen sulfide and
carbon dioxide. 20 The amines of the formula 2 are preferably distillation
residues from morpholine production (morpholine process residues),
which are subgtance mixtures of CAS number 68909-77-3. 25 Distillation
residues fro®@morpHdline production (CAS 68909-77-3) are a residue
from the reacti diethylene glycol and ammonia. It consists
predominantly of deyjvatives based on morpholine, such as
[(aminoethoxy)ethyl]morpholine, [(hydroxyethoxy)ethyllmorpholine,
3-morpholinone and 4,4'-(oxydi-2,1- ethanediyl)bismorpholine], i.e.
compounds of the formulae 3-6: 30 NHZ O N ~~ O (3) WO 2009/086873
PCT/EP2008/010458 5

_~_~N O
o/ \N/\/o S (6)
_/

The compound of the formula 2 is preferably selected from the compounds of the

formulae 3 {o 6.

In formula (1), R1 is preferably an alkyl or alkenyl group having 8 to 24 carbon
atoms, especially an alkyl or alkenyl group having 8 to 18 carbon atoms. R1 is

mare preferably an octyl, cocoyl or oleyl radical.

R2 is preferably hydrogen or may contain an organic radical having 1 to 4 carbon
atomms and optionally oxygen or nitrogen atoms. In a particularly preferred
embodiment, R2 is —CH»-CH,-OH.

R3 and R4 contain, in addition to the nitrogen atom shown in formula 2, carbon
atoms, and optionally an oxygen atom or a further nitrogen atom or both. The total

number of ring atoms is preferably six.

in a further preferred embodiment of the invention, the compound of the formula

(2) is a cyclic amine of the formula (7)



WO §4Y08e87(5) O 5 O NO/, /N\--/ (6) The compound of thefoTympaEns/010458
preferably selected from the compoumgs of the formulae 3 to 6. 10 In

formula (1), R1 is preferably an alkyl or alkenyl group having 8 to 24
carbon atoms, especially an alkyl or alkenyl group having 8 to 18 carbon
atoms. R1is more preferably angetyl, cocoyl or oleyl radical. 15 R2 is
preferably hydrogen or may contalin an organic radical having 1 to 4
carbon atoms and optionally o or nitrogen atoms. In a particularly
preferred embodiment, R2 is {CZ—Q- H2-OH7)R3 and R4 contain, in
addition to the nitrogen atom shqQwn.in formula 2, carbon 20 atoms, and
optionally an oxygen atom or a futther nitrogen atom or both. The total

in V{;\?@per of ring atoms is preferably six. In a further preferred embodiment
of the invention, the compound of the formula (2) is a cyclic amine of the
RS fornmubyy (rpaenveOz0opiiosedy :eleEProgsiteding & ReU4(RikyTyadical,

and
X is C, OorN.

The inventive compounds can be used alone or in combination with other known
corrosion inhibitors. In general, a sufficient amount of the inventive corrosion
inhibitor will be used that sufficient corrosion protection is obtained under the

given conditions.

Preferred use concentrations of the corrosion inhibitors based on the pure
inventive salts are 5 to 5000 ppm, preferably 10 to 1000 ppm, especially 15 to
150 ppm.

The N-substituted 5-oxopyrrolidine-3-carboxylic acids are prepared as described in
detail in the prior art, by reacting itaconic acid with primary amines, and can be
performed as described in EP-A-0 068 512, US-3 224 975 and US-4 127 493.

The purity of the N-substituted 5-oxopyrrolidine-3-carboxylic acids thus obtained is
generally 80-100%, in particular 88-98% and especially 90-95%.

The inventive salts of the formulae (1) and (2) are prepared by a neutralization
reaction, either in substance or in a suitable solvent system, preferably mixtures of
water and an alcohol. This preferably involves dissolving the amine of the formula
(2} in the solvent and adding the N-substituted 5-oxopyrrolidine-3-carboxylic acid

while stirring.
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weXooghigBdya is hydrogen or an optionally heteroatom-comigifing63dd8/010458
C6 alkyl radical, and 5 X is C, 0 or N.7The inventive compounds can be

used alone or in combination with other known corrosion inhibitors. In
general, a sufficient amount of the inventive corrosion inhibitor will be

Ex Lthat sufficient corrosion protection is obtained under the 10 given
conditions. Preferred use concentrations of the corrosion inhibitors based
on the pure inventive salts are 5 to 5000 ppm, preferably 10 to 1000 ppm,

GepeRsCiAhLA Br 170 ;Qr@ﬁaﬁaﬁigﬁ‘g)m’s@ﬁg{mﬁgd 5-oxopyrrolidine.3-carboxylic

5-oxopyrrolidine-3-carboxylic acids are prepared as desc In detail in
acigharprsyiwNsalsacting itaconic acid with primary amines, and can be

performed as described in EP-A-0 069 512, US-3 224 975 and US-4 127

493. 20 The purity of the N-substituted 5-oxopyrrolidine-3-carboxylic acids
A standsistizedsaigeartar igtritgohochargetcwith 88798%f andieepadidigated to
500 WAIS &PHHBY%%YWH%@ oF tscinrouag ﬁ%?a%%&?ﬂwﬂrﬁ&%ﬁ%aé% e

neutralization reaction, either in substance or in a suitable solvent
reasfinarmipiereiaigatidges oallyFovAlsl andartheosasttinhisdrafesthly mol of
walRY I SUEsRINaIR ABReRIdhEoEma it 1. SHREN 3N addINGdine-

the N-substituted 5-oxopyrroﬁne-3qfcam‘g}ky%acigm\;v |g%[l|§rr$ng. V@%W@hdme
3-CA1b0Y86 SEBIPTIvHPees (01 sl -substituted 5-oxopyrrolidine-3-carboxylic
acid ammonium salt by adding an equimolar amount of the corresponding amine.
The product obtained is characterized by acid number (AN) and basic nitrogen
(bas. N). Percentages are percentages by weight based on the weight of the

inventive salt.

Example 1

N-cocoyl-5-oxopyrrolidine-3-carboxylic acid, ammonium salt with morpholine
process residues

196 g of coconut amine, 130 g of itaconic acid and 127 g of morpholine process
residues, were used to obtain 435 g N-cocoyl-5-oxopyrrolidine-3-carboxylic acid,
ammonium salt with morpholine process residues with

AN =123 mg KOH/g and bas. N = 3.2%.

Example 2

N-oleyi-5-oxopyrrolidine-3-carboxylic acid, ammonium salt with morpholine
process residues

265 g of oleylamine, 130 g of itaconic acid and 127 g of morpholine process
residues were used to obtain 506 g of N-oleyl-5-oxopyrrolidine-3-carboxylic acid,
ammonium salt with morpholine process residues with

AN = 110 mg KOH/g and bas. N = 2.8%.

Example 3

N-octyl-5-oxopyrrolidine-3-carboxylic acid, ammonium salt with morpholine
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5-oxopyrrolidine-3-carboxylic acid amgmonium salts 5 A standard stirred

apparatus is initially charged with 1 mol of amine and heated to 50C while
stirring. Then 1 mol of itaconic acid is added in portions and the reaction

pro%’é@‘l‘@#ﬁmg@ted gradually to 180C. As the reaction advances, 1 mol of
water of reaction is distilled off. Subsequently, the N-substituted

12%90&69%%&!@@1@)3@@@5&@9%&@@ abAvéRed mfm@WMMimgess

resRIQXEPYEALI0EAS S BINGHY 462G AR U SAlb Y ARAIRD AR ABUI AL cid,
amount of the corresponding amine. The product obtained is

amphrRirisie 28T serIraiine PIARS EnEdadIenidgen (bas. N).

ANP=eﬁ%ePFﬁ§$§Cﬂfﬁ§°§ﬁ896‘£§9ﬁFab¥ wejght based on the weight of the

inventive salt. 15'Example 1 N-cocoyl-5-oxopyrrolidine-3-carboxylic acid,
ammonium salt with morpholine process residues 196 g of coconut

EfRIGARE hobHAGOUSASILARY 1L arRi<NRARIRRRIOCess 20

residues, were used to obtain 435 g
N-cocoyl-5-oxopyrrolidine-3-carboxylic acid, ammonium salt with

ThERRIA RS JIRERRMERSIHRS Wil AN 4D BN ENUEFAP AR Nril wheel
3.2%. Example 2 25 N-oIeﬁJ}iS-oxo{?grrolldlne-3-carboxyllc acid,

teshrintinorsiegh Wi ansrgRtink 1203 with surface area 15 cm”) were immersed
into a saltwater/petroleum mixture (9:1.5% NaCl solution adjusted to pH 3.5 with

acetic acid) and exposed to this medium at a peripheral speed of 40 rom at 70°C
for 24 hours. The dosage of the inhibitor was 50 ppm of a 40% solution of the
inhibitor. The protection values were calculated from the mass decrease of the

coupons based on a blank value.

In the tabies which follow, "comparative 1" denotes a commercial residue amine
guat based on dicocoalkyldimethylammonium chioride, "comparative 2" an
example from US-3 224 975 (N-oleyl-5-oxopyrrolidine-3-carboxylic acid, prior art
corrosion inhibitor), "comparative 3" an example from US-3 224 968 (N-oleyl-5-
oxopyrrolidine-3-carboxylic acid, salt with oleylamine, prior art corrosion inhibitor)
and "comparative 4" an example from GB-1 323 061 (N-butyl-5-oxopyrrolidine-3-

carboxylic acid, salt with dibutylamine, prior art corroston inhibitor).



WOPERRRHB 8BBHRIes 265 g of oleylamine, 130 g of itaconic acishane gkl 10458

morpholine process residues were uged to obtain 506 g of
N-oleyl-5-oxopyrrolidine-3-carboxylic acid, ammonium salt with
morpholine process residues with 30 AN = 110 mg KOH/g and bas. N =
8%. Ex oxopyrrolidine-3-carboxylic acid, ammonium
Tabiglﬁ/ with n?gr}% Y?, E@\%%%OWOSGS?B PCT/EP2008/010458 8 process
residues, 129 g of octylamine, 130 g of itaconic acid and 127 g of
IIIUIpIIUIiIIe process residues, wereusedto U'ULotin 369 gof
cEct)éI -5- ?xopyrr()lldlne -3- carb%ﬁ I|c acid, onlum salt with B %

morﬁ?wcgp Re process residues FARPR mg KOH/g and bas ;#}bfectlon
3.8%. Efficacy of the inventive compounds as corrosion inhibitofs

ounhds were tested hibitors in the Shell
@éﬂﬁyﬂ%ﬁt@égpc rbon steel coupgaﬁ%ﬁgﬁi%kg?, with surface prea 1 6
Wer e altwater/petrole. ixture (9:1,5% NaC
e RranE: edf MR R Sy 'Cfré%(%)gls!’go(atC'c%hl> medh
at a peripheral spe ﬁﬁ i_gm at 70C Eior 2 L%S llne dosage of the
@Bmgﬁ L AWYRS. 20 pp ar'sY. Pié,%ﬂ)% Fifie” FiBREF T RE Brof ectiong g
values were calculated from th@ggﬂ&ﬁﬁfd@[ﬁgmm@éthe 15 coupans based
on a blank value. In the tables which follow, "comparative 1" demnotes a
commercial residue@rsmgg susidiasastiamdicosaalikydimgtiylammonium

Ehtonipleratoemparative 2" an 21
i sait with dibutylamine

2 Compound from example 1 88
3 Compound from example 2 90
4 Compound from example 3 76

The products were also tesied in the LPR test (test conditions analogous to ASTM
D 2776).
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prior art 20 corrosion inhibitor), "comparative 3" an example from US-3

224 968 (N-oleyl-5- oxopyrrolidine-3-carboxylic acid, salt with oleylamine,

prior art corrosion inhibitor) and "comparative 4" an example from GB-1
Takig2061 (W-beykatpxopyrrolidine-3- carboxylic acid, salt with

dibutylamine,

PCT/EP2008/010458 9 Table 1: (Shell wheel test) % Example Corrosion

prior art corrosion inhibitor). WO 2009/086873

N-oleyl-5-oxopyrrolidine-3-carboxylic acid, Comparative 3 salt v‘ysl h

[ | rotegtion Compasative tandard quat 36 Corhpagatiye 2. o
!@é)%é‘ﬁ?lﬂ%g-oxopyrrolidine-f:’f-%(';zgfﬁJ %?(iyl%gﬁ%'é%r Bﬁ'o\{ec%on after [%]

3 , )
oleylamine N-putyl-5-oxopyrrolidine-3-carboxylic acid, Ca rfﬁrﬂ%ve 5in | 60 min
sattwittt dibutytamine-2-Compound frommexample 188 3 Compound-from

Cermamtivedo| 4 compound FFRREHBIBE 76 The productsitere al! 74
tested ll“l thebPR-test (tcat L,ui"lditi\_)i"!a ai"laiugu'u': to-ASTM—5D-27 76).
Comparative 2 | N-oleyl-5-oxopyrrolidine-3-carboxylic acid 2 10 23
_ N-oleyl-5-oxopyrrolidine-3-carboxylic acid,
Comparative 3 _ ) 1 8 17
salt with oleylamine
, N-butyl-5-oxopyrrolidine-3-carboxylic
Comparative 4 . o _ 4 12 25
acid, salt with dibutylamine
5 Compound from example 1 90 895 89
6 Compound from example 2 88 94 99
7 Compound from example 3 75 83 90

As is evident from the above test results, the inventive products have very good

corrosion properties at low dosage and are clearly superior to the efficacy of the

prior art inhibitors.

Table 3:
Biodegradability

{OECD 306} and toxicity (ECso Skeletonema costatum)

o Biodegradability Toxicity
Example Corrosion inhibitor
[7] ECso [mg/l]
Comparative 1 Standard quat 15 <1
8 Compound from example 1 74 >100
9 Compound from example 2 70 >100
10 Compound from example 3 83 >100




wONORNOEIEE73 PCT/EP2008/010458 10 Table 2: (LPRotesiEpsamRle10458
Corrosion inhibitor Protection after [%} 10 min 30 min 60 min
Comparative 1 Standard quat 54 61 74 Comparative 2
N-oleyl-5-oxopyrrolidine-3-carboxylic acid 2 10 23
N-oleyl-5-oxopyrrolidine-3-carboxylic acid, Comparative 3 1 8 17 salt with
oleylamine N-butyl-5-oxopyrrolidine-3-carboxylic Comparative 4 4 12 25
As igcideaan Qitdanb %ﬁah@egdbmmm%mmdmmibﬁ better
bio&YPRRMAA AL XAEPIS:ERG BhRInS E&WF%@&%%@W tfr2 §ior
90 As is evident from the above test results, the inventive products have
art.yery good 5 corrosion properties at low dosage and are clearly superior to
the efficacy of the prior art inhibitors. Table 3: Biodegradability (OECD
306) and toxicity (EC50 Skeletonema costatum) 10 Example Corrosion
inhibitor Biodegradability Toxicity [%] EC50 [mg/I]
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WCC20099088ay 3 Standard quat 15 <1 8 Compound from exa@apfeePZ408/010458
>100 9 Compound from example 2 7A2>100 10 Compound from example

383 >100 WO 2009/086873 PCT/EP2008/010458 11 As is clearly
evident from table 4, the inventive compounds exhibit better

Claeglegradability and lower toxicity than the comparative example from the
prior art. WO 2009/086873 PCT/EP2008/010458 12 Claims 1. The use
of salts of compounds of the formula (1) 5 R1 OH with amines of the

1, formua (RbREsRE N @ndoBdnd i wBieb RiLis - o C30-alkyl or C3-
to C30-alkenyl R2 is hydrogen, C1- to C6-alkyl or a heteroatom-containing
organic radical having 1 to 8 carbon atoms, and

O o

R1 OH

with amines of the formula (2)

RZ\N /RS

| ()

R4
in which
R1 is Cg- to Cag-alky! or Cg- fo Cag-alkeny!
R2 is hydrogen, C+- to Cg-alkyl or a heteroatom-containing organic

radical having 1 to 8 carbon atoms, and

R3, R4 with inclusion of the nitrogen atom form a cycle having 5 to 7 ring

atoms, where this cycle, in addition to carbon atoms, may optionally
contain an oxygen atom or a nitrogen atom or both,

as water-soluble or water-dispersible corrosion inhibitors.

2 The use as claimed in claim 1, wherein R1 is an alkyl or alkenyl group of 8

1o 18 carbon atoms.

3. The use as claimed in claim 1 and/or 2, wherein R2 is —CH»>-CH»-OH.

4. The use as claimed in one or more of claims 1 fo 3, in which the amine of

the formuia (2) is 2 compound of the formula (7)
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ring atoms, where this cycle, in additipg to carbon atoms, may optionally

contain an oxygen atom or a nitrogen atom or both, as water-soluble or
water-dispersible corrosion inhibitors. 20 2. The use as claimed in claim 1,
wherein R1 is an alkyl or alkenyl geggip of 8 to 18 carbon atoms. 3. The
use as claimed in claim 1 and/or 2] wherein R2 is -CH2-CH2-OH. 25 4.
The use as claimed in one or m claims 1 to 3, in which the amine of
the formula (2) is a compound fth%rmulqﬁ) WO 2009/086873
PCT/EP2008/010458 13 R5 | @é X in which R5 is hydrogen or an
optionally heteroatom-containing C} to C6 alkyl radical, and 5 X is C, 0 or
The use as claimed in one or more of claims 1 to 3, in which the

in Whith
n amine of the formula 2 is a distillation residue from morpholine

Rprodadilshiogesorhs osdiciednineéerastsaincsniainingitiHe dstlkibradical,
resi% comprises at least one of the compounds of the formulae 3-6
NHZ

X is C, O or N.

5. The use as claimed in one or more of claims 1 to 3, in which the amine of

the formula 2 is a distiliation residue from morpholine production.

8. The use as claimed in claim 5, in which the distillation residue comprises at

least one of the compounds of the formulae 3-6

NH
o 7 (3)

)
:

O
=z
o

OH
N (4)

(%)

E:; L C

7. The use as claimed in one or more of claims 1 to 6 as corrosion inhibitors
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ONO(4) 150 /-~ N (5) 00 N0 N\-—j (6) 20-7-
W@zﬂﬁgﬁrﬁgg@fk (4) (5) I ( )%szr%%‘?géﬁ/om%s

as c In one or more of claims ]1 6 as corrosion inhibitor
2009/086873 PCT/EP2008/010458 14 on and in devices for extraction
and transport of hydrocarbons in mineral oil extraction and processing. 8.

on B A F e b SR RRIER
ext{aptiBd &id drioswitsiagines of the formula (2) R2R3 N (2) 1 R4 15in
which

8. The use as claimed in one or more of claims 1 to 6 as corrosion inhibitors in
metalworking assistants.

9. A salt of compounds of the formula (1)
O 0

D—( (1)

R1 OH

with amines of the formula (2)

RZ\N /RS

| (2)

R4
in which
R1 is Cg- to Cap-alkyl or Cs- 10 Cap-alkenyi
R2 is hydrogen, C+- to Ce-alkyl or a heteroatom-containing organic

radical having 1 to 8 carbon atoms, and

R3, R4 with inclusion of the nitrogen atom form a cycle having 5 to 7 ring

atoms, where this cycle, in addition to carbon atoms, may optionally

contain an oxygen atom or a nitrogen atom or both.

10. The salt as claimed in claim 9, wherein the amines of the formula 2

comprise al least one of the compounds of the formulae 3-6

N NH,
O

3
o N/\/ ()

N/



WR20e4/8s48730-alkyl or C8- to C3o0-alkenyl R2 is hydrogepc&IE2008/010458
C6-alkyl or a heteroatom-containing grganic radical having 1 to 8 carbon
atoms, and R3, R4 with inclusion of the nitrogen atom form a cycle having
5to 7 ring 20 atoms, where this cycle, in addition to carbon atoms, may
optionally contain an oxygen atom We@ﬁtom or both. 10. The
salt as claimed/in Chaim 9, whereigythie amirés of the formula (?4)comprise
at least one @ the CMM the formulae 3-6 NH2 O N~~~O (3) 25
WO 2009/086873 PCT/EP2008/010458 15 OH O N- O (4 ON(B)OOO

N O Nom/ (6). 5

g N (5)
0O
N O
=, PN\ / (6)



