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mcrease Iological degradability and minimized toxicity The present

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

rocessi g8 salt of a pjtr su stituted 5-
oA SRS T B e R R R
toxipiycesses 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
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as a result of olve as ¢
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raction and proc ssm been nown or some time, they will be
unacceptable in the future for offshore applications for reasons of
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ng properties, SO possess biostat
deposfiertieshinpspitessing dhpioee] aibase ébm*mictye ihepqesityefithout specific

additives to protect the equipment used.

Although suitable anticorrosives for mineral oil extraction and processing have
been known for some time, they will be unacceptabie 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 carrosion-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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30 e le_compared to the imidazolines, exhibit a signgi ?,rgl
WQigﬂdglaé%Z%ce and therefore likewise lead to effective (SQT d; %ﬁggf 06%457
protection only in a relatively high d%fage. The high algal toxicity and the

moderate biodegradability are restri€ting the use of quats ever more to

ecologically insensitive fields of use. WO 2009/086872
PCT/EP2008/010457 2 US-2 757 125 describes salts of

USS-akkylésatonsesnarelidoneskwhickhae MeetaroantRasteliakh are used

components in cosmetic formulations or detergents. The use of these

as aBHhSGLRIIR SQrOBRATRILH M RRHDRNM TR AR T RE HRiaIg ot e M=t
the88HREGMB-2s XS BELANAHILRA DB biRagrivailepiubieErastien

products of amines or diamines and itaconic acids, which can be used as
desgiiielt additives in fuels or mineral oils. 10 US-3 218 264 discloses

oil-soluble pyrrolidonecarboxylic acid-amine salts and the uses thereof as

corrosion inhibitors in lubricant oils andq%reases. The amines used for salt

ISt AR LA o B ot R B o R REPEIELS 9pamines
or @6fhlikenisrl deserhesadsSaliita aanne srltsdal Puratidaneramesyticuels or

_acids, which find use as antirust additives in lubricant oils. Again,
mingiabtiiBle amines (preferably C12-C20-alkyl-substituted) are used for

amine salt formation. US-3 224 975 describes the free
USp$érrolidonecarboxylic acids for the same use. 20 GB-A-1 323 061

arséibe8 psiRsRR At RS Wra RN GEahIandl APRRTIEIRF G ASC the

uséarRxasBp s Ryresiim flHidBitd RecAIBReaNds setiheea sk Ohalkiines used
substituents or C6-Cflo-a yl substituef{%ts on thagzrrolidone nitrogen. In

for 157 ARIMRe HARR R SHHPS b SHRAN SR B G R BB Ries, also in

combination with aliphatic amines.

US-3 224 968 likewise describes oil-soluble amine salts of pyrrolidonecarboxylic
acids, which find use as antirust additives in lubricant oils. Again, oil-soluble
amines (preferably C42-Cyp-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
fiuids, for example hydraulic fivids. The compounds used have C4-Cs-alkyl
substituents or Cs-Cqp-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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present invention to find novel corrozigon inhibitors which, 30 combined

with constant good or improved corroSion protection, and in addition to
good water solubili%, also give improved biode%radabilitéand lower

It hesnony Resnfared 6 ahesHiRisEtb MEERINSAIMBIRRE WRISTHBRRIBEE, Salts of
a neddaR2Q@3R4Q4%h RS hasingudeenrdeyndihrte SHBRISHING acid exhibit

water-soluble or water-dispersible salts of a nitrogen base and of an
ex%”@fi‘%ﬁ%ﬁ@cﬁ%-‘%%%%ﬁlIBIHEﬁ@féaﬁﬂ%‘iﬁoaaﬂ%g)mﬂﬁ?@ﬁé&%ﬁ‘ﬂ%&%
red@eEQHRSIGN inhibitors, and also good biodegradeability and reduced
toxicity. 5 The invention therefore provides for the use of salts of
compounds of the formula (1) R1 OH 10 and amines of the formula (2)
Th&RRvdRadh Rk B SR whiehi R dsC o (iralytormpSute £sOiatkemula
R2 is hydrogen or a group of the formula -(A-O),H R3, R4 are each
)hydrogen, ClI- to C4-alkyl or a group of the formula

(1)

and amines of the formula (2)

RZ\N /RS

| 2)

R4
in which
R1 is Cg- to Cag-alkyl or Ca- 1o Cap-alkenyl
R2 is hydrogen or a group of the formula —(A-O)-H
R3, R4 are each hydrogen, C+- to Cs-alkyl or a group of the formula

-(A-O)-H

A is Cy- to Cy-alkylene
X is from 1 to 10

as water-soluble or water-dispersible corrosion inhibitors.

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

formulae (1) and (2) to a corrosive system which is in contact with the metal
surfaces.

Corrosive systems in the context of this invention are preferably liquid/fliquid or
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-(Aéggx H 20 A is C2- to C4-alkylene x is from 1 to 10 as water-soluble or
WQug éﬁ%@f@ble corrosion inhibitors. The invention furth%%fgﬁa@%(m{)%?
process for inhibiting corrosion at metal surfaces, 25 especially of ferrous
metals, by adding at least one salt ofﬁtompounds of the formulae (1) and

(2) to a corrosive system which is in contact with the metal surfaces.
liquSHaRsee S RetyrieRiissstonte OsBIRIE h d wilie raas (reféietsybons which

corﬂ%ﬁ%{@é\%&({e\y& AR R Gd %ﬁggﬁ%@@ n 4rg@'“5\ﬂ/§%§%?éé%lved

asic sy.stems can|stlng of water an ocarbqns whic
forrorbeisesorivsiveaiidaniemaysalse &s saseana. deldssiaTrse aAeneen

sulfissalyed fRUR- fhesorrosive constituents may also be gaseous, for
Instance hydrogen sulfide and carbon dioxide. 5 Hydrocarbons in the

context of this invention are organic compounds which are constituents of

HySieal HUNAIE YRt AN R canMeisieary %%%&E@F.ﬁﬁ!lm nds which are

Hydrocarbons in the context of this invention aré also volatile

confliksedsrnSinerabibiifie ahegar GiharfopsinePmidats therert
HyBrERagssHE NG RE LR DX SRR NElISI LS, BIEEH9RP6MDons, for

constituents of mineral oil/natural gas, for instance hydrogén sulfide and
eXApermasidie. THRndHIOANG AU VIdestis BHERgseDPithis invention,

theSPIRPHRASHY The AQRLHASddd AMbIRNATMAIAMYATIUG AURTUE: ) BUS, for

_ Context, the inventive compounds give very 15 good corrosion protection
INSERRGEIRYHECESSesHIEIS, aRs FRIGIPANIBEXIS®ess, such as in the course of
grinding, cutting and drilling of metal workpieces.

The invention further provides for the use of the compounds of the formulae (1)
and (2) as metalworking agents. In this context, the inventive compounds give very
good corrosion protection even in the case of severe mechanical stress, such as

in the course of grinding, cutting and drilling of metal werkpieces.

In formula (1), R1 is preferably an alkyl or alkenyl group having 8 to 24 carbon
atoms, especially an alkyl or alkeny! group having 8 to 18 carbon atoms. R1 is
more preferably an octyl, cocoyl or oleyl radical.

R2 is preferably hydrogen or —CH,-CH,-OH.

R3 and R4 are each independently hydrogen, methyl, ethyl or —-CH,-CH>-OH.

A is preferably ethylene.

X is preferably from 2 to 8. When the compound of the formula 2 contains more

than one alkoxy group, x in each of these alkoxy groups may assume a different
value.

The formula (2) preferably represents mono-, di- or triethanolamine. Also in

accordance with the invention is the use of alkoxylated alkanolamines, for
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In formula (1), R1 is preferably an alkyl or alkenyl grou | -
WQZHEH0g % especially an alkyl or alkenyl groB:Jp? havﬁ)r%@\lf?g%@%é@%w%/

atoms. R1 is 20 more preferably an gctyl, cocoyl or oleyl radical. R2 is

preferably hydrogen or -CH2-CH2-OH. R3 and R4 are each independently

hydrogen, methyl, ethyl or -CH2-CH2-OH. 25 A is preferably ethylene. x
exagplefet senproaes & B-YindraRINQSHEEN of the formula 2 contains

more than one alkoxy group, x in each of these alkoxy groups may

assume a different 30 value. The formula (2) preferably represents

ThenpHBItYE 6PHRANAASISAIRS USeS iRlCRSBIdAREMRInHNS Wi RIbR &N

corSS N flkndatethalkaspipraisatidein\hd0R9GaR8 dventive corrosion
PCT/EP2008/010457 5 example of ethoxylated N,N-dibutylaminoethanol.

inhigion il ik BsshipBl S aRtsO TieaiP B IBIRIBFIRTLISRBHRARM WAt T biREr

givkRQMAdaAsRasion inhibitors. In general, a sufficient amount of the inventive
corrosion 5 inhibitor will be used that sufficient corrosion protection is
obtained under the given conditions. Preferred use concentrations of the

PréRresioRdbibitarsbased enttRedowresithy ative saltsasaoiotheQuppm,
Vpreferablﬁ 10 to 1000 ppm, especially 15to 10 150 ppm.

, The .
ROStEtRliRars-BXe i BioRTR- BIERRHRRYii b it Ui e kel 15 to
15g§§9ﬁbed in detail in the prior art, by reacting 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. 15

The N-substituted 5-oxopyrrolidine-3-carboxylic acids are prepared as described in

in

detail in the prior art, by reacting 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.

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

The inventive salts of the formulae (1) and (2) are prepared by a neufralization
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.

Amines of the formula (2) used with preference are, for example, methylamine,
ethylamine, propylamine, butylamine, dimethylamine, diethylamine, dipropylamine,
dibutylamine, monoethanolamine, diethanolamine, triethanolamine,

N, N-dimethylaminoethanol, N,N-diethylaminoethanol, 3-dimethylaminopropanol,
N,N-dipropylaminoethanol, N,N-dibutylaminoethanol, 3-aminopropanol,

isopropanolamine, 2-(2-aminoethoxy)ethanol.

Examples:
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The purity of the N-substituted 5-oxopyrrolidine-3-carboxylic acids thus
W%E%ﬁ@?@%&nerauy 80-100%, in particular 88-98% anéy QQBEEI 3%)8/ 010457

90-95%. The inventive salts of the formulae (1) and (2) are prepared by a

neutralization 20 reaction, either in sBbstance or in a suitable solvent

system, preferably mixtures of water and an alcohol. This preferably
Generelvesthirddivitbehecaarrioofahbl ikriiutiey hanensrodaingnd-eaidipgylic

aci%ﬁw 985 oxopyrrolidine-3-carboxylic acid while stirring. 25
Amines of the formula (2) used with preference are, for example,

methylamine, ethylamine, propylamine, butylamine, dimethylamine,

Asgé % AITIRR L ﬁ%ﬁi@ﬁ%mﬁéﬁwwﬁé}ga@ MANQSHARPIAMINS and heated to

no amlne ethanolamine methylaminoethanol,

507G, MiietiERENdBEm A 6N ofitraapiamnid iR, in portions and the
readidrd AR nostiagelybh N @V%%"M@Q%%MBQQH@@%W' A of

iIsopropanolamine, 2-(2-aminoethoxy)ethanol. Examples: WO

walEy0g/o88gien Foistiezool/ GLhssrus tenthal hhéﬂb@atfse% prepyrealstine-
3- C%?%%{RSQ&@% 2oPNRREEUdINS N-SAERAHAICH S SIMARIME. SR bxylic

standard stirred apparatus is initially charged with 1 mol of amine and
aCiHeTHDI B WHiRdding 54, SHEMA R AropHat ShibacRTe ErpKtng amine.

Th@fﬂm&@a&m@e&%@%aa@wwapse%lfﬁgelatlm A896ads Heogen

reaction advances, 1 mol of water of reaction is distilled off

(basubBeReassaRtagesnus peifarsass DRy YRkt inased Qrbeyteigbipfhe

invERverteg to the N-substituted 5-oxopyrrolidine-3-carboxylic acid
ammonium salt by adding an equimolar amount of the corresponding
amine. 10 The product obtained is characterized by acid number (AN) and

ExdARifentrogen (bas. N). Percentages are percentages by weight based on
the weight of the

N-octyl-5-oxopyrrolidine-3-carboxylic acid monoethanolammonium salt

129 g of octylamine, 130 g of itaconic acid and 61 g of monoethanolamine were
used to obtain 303 g of N-octyl-5-oxopyrrolidine-3-carboxylic acid
monoethanolammonium salt with

AN = 174 mg KOH/g and bas. N = 4.6%.

Example 2
N-octyl-5-oxopyrrolidine-3-carboxylic acid tristhanolammonium salt
129 g of octylamine, 130 g of itaconic acid and 149 g of triethanolamine were used

to obtain 391 g of N-octyl-5-oxopyrrolidine-3-carboxylic acid triethanolammonium
salt with

AN = 135 mg KOH/g and bas. N = 3.6%.

Example 3

N-cocoyl-5-oxopyrrolidine-3-carboxylic acid N, N-diethyl-(2-
hydroxyethyl)ammonium salt

196 g of coconut amine, 130 g of itaconic acid and 117 g of N,N-
diethylaminoethanol were used fo obtain 428 g N-cocoyl-5-oxopyrrolidine-3-
carboxylic acid N,N-diethyl(2-hydroxyethyl)ammonium salt with
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inventive salt. Example 1 15 N-octyl-5-oxopyrrolidine-3-carboxylic acid
dmmonium salt 129 g of octylamine, 130 g 6ltHESMERRIA10457
and 61 g of monoethanolamine were used to obtain 303 g of
N-octyl-5-oxopyrro|idine-3-carboxy|ic7acid monoethanolammonium salt
with AN = 174 mg KOH/g and bas. N = 4.6%. 20 Example 2
ANN=3 2§ Iragd%oig alitiineas-Shrbdxdftic acid triethanolammonium salt 129 g
of octylamine, 130 g of itaconic acid and 149 g of triethanolamine were
used to obtain 391 g of N-octyl-5-oxopyrrolidine-3-carboxylic acid
Exangpleafolammonium 25 salt with AN = 135 mg KOH/g and bas. N = 3.6%.

N- égi'f‘ép&ata’ﬁ%f%‘%%ﬂ%’éi%i%?&?& BCHEE{%E%QIH%VJJ%%MQMH%%;% salt

ydroxye ammonium salt 196 g of coconut amine, 130 g of itaconic
265 adbpeamiges R dbingentrrithandl 1086 géedtorrpimstheggethanoal

we Pk CREMe s RXARYARNIdIne N POXWIG AR Blidine-3-carboxylic acid
N,N-diethyl(2-hydroxyethyl)ammonium salt with WO 2009/086872
2-(ROYIRRYSIBBY IR BYiam e hyiKOH/g and bas. N = 3.3%.

ANEXaER 10 4 ROy sRrpKaeYficlidine;3-carboxylic acid
2-(2-hydroxyethoxy)ethylammonium salt 5 265 g of oleylamine, 130 g of
itaconic acid and 105 g of 2-(2-aminoethoxy)ethanol

Example 5

N-oleyl-5-oxopyrrolidine-3-carboxylic acid monoethanolammonium salt

265 g of oleylamine, 130 g of itaconic acid and 61 g of monoethanoclamine were
used to obtain 440 g of N-oleyl-5-oxopyrrolidine-3-carboxylic acid
monoethanolammonium salt with

AN = 113 mg KOH/g and bas. N = 3.0%.

Efficacy of the inventive compounds as corrosion inhibitors

The inventive compounds were tested as corrosion inhibitors in the Shell wheel
test. Carbon steel coupons (DIN 1.1203 with surface area 15 cm?) were immersed
into a saltwater/petroleum mixture (8:1.5% NaCl solution adjusted to pH 3.5 with
acetic acid) and exposed to this medium at a peripheral speed of 40 rpm 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 tables which follow, "comparative 1" denotes a commercial residue amine
quat based on dicocoalkyldimethylammonium chloride, "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-oleyi-5-
oxopyrrolidine-3-carboxylic acid, salt with oleylamine, prior art corrosion inhibitor)
and "comparative 4" an example from GB-1 323 061 (N-butyi-5-oxopyrrolidine-3-

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



tain 485 g of N-oleyl-5-oxopyrrolidine-3- -y QC@%F%%%’{WW

Wgs é%@%ﬁgég oxy)ethylammonium salt with AN = 104 mg /

bas. N = 2.8%. 10 Example 5 N-oleyl-5-oxopyrrolidine-3-carboxylic acid
monoethanolammonium salt 265 g of%leylamlne 130 g of itaconic acid
and 61 g of monoethanolamine were used to obtain 440 g of
N-oleyl-5-oxopyrrolidine-3-carboxylic acid monoethanolammonium salt
TN 15 AN(sﬁé;S\mgé{@d{E and bas. N = 3.0%. Efficacy of the inventive
compounds as corrosion inhibitors The inventive compounds were tested
as corrosion inhibitors in the Shell wheel 20 test. Carbon steel coupons
(DIN T.1203 with spurface area 15 cm) were immersed Into a

saltygigripgiroleum mixture (9:1cR%Npdnl indligien adjusted to pH 3.? vs/ﬂh

acetic acid) and exposed to this medium at a peripheral speed pf #totpabion
at 70C _for 24 hours. The dosage of the inhibitor was 50 ppm o

a 40%

s@gmggtw@f;mhlbltor. The protegtigitgaluggavere calculated

from thhe

mass decrease of the 25 coupons based on a blank value. In the tables

wWhigh faligiye 'gom Dawax@yﬂes LRRIRRACRSIMBEHREIMIMERMINE qe@t

based on dicocoalkyldimethylammonium chloride, "comparative 2" an
éé] 7?5@%?%&8%%%@4&%‘ Beyscagoxylic acid,

POYhashARiIgErBOSioN Inhibitor parative 3" an example from US-35

224 968 (N-oleyl-5 oxopyrrolldlwfiiﬂléﬁrﬁ@ywwﬁlﬁd salt with oleylamine,

nd- nnmpnrnh\ln 4" an nv:\mpln from-GB-1

323 061 (N-but r#l -5-dXdpyhyrblicineds mdithosyBiecadid xghilt avith,

dibBERATAHES Frior art corrosio 0 /086872 21
PCT/EP2008/010457 8 Qéﬁ%ﬁ J%LYK/%%QQ@

6 Compound from example 1 73
7 Compound from example 2 69
8 Compound from example 3 90
9 Compound from example 4 89
10 Compound from example 5 90
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U ) [l wheel test) 0 % Example Corrosion inhikit i
WOC%%%Q}%%@% Standard quat 36 Comparative 2 %85’%3?&6&6@0457

N-oIeyI-5-oxopyrroIidine-3-carboxy|i29acid 60

N-oleyl-5-oxopyrrolidine-3-carboxylic’acid, Comparative 3 55 salt with
oleylamine N-butyl-5-oxopyrro lid i ne-3-carboxyl ic acid, Comparative 4

Thepradiielsiteim At

D 2frg®).example 2 69 8 Compound from example 3 90 9 Compound from
example 4 89 10 Compound from example 5 90 WO 2009/086872
PCT/EP2008/010457 9 The products were also tested in the LPR test

Tallest:conditipmstagglogous to ASTM D 2776). Table 2: (LPR test) 5
Example Corrosion inhibitor Protection after [%] 10 min 30 min 60 min
Comparative 1 Standard quat 54 61

riRi R bEI PR eakSRTSE I PR NAIERIIRAS TV

Example Corrosion inhibitor Protection after [%]

10 min | 30 min | 60 min

Comparative 1 Standard quat 54 61 14
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
11 Compound from example 1 65 79 86
12 Compound from example 2 59 76 81
13 Compound from example 3 91 96 99
14 Compound from example 4 90 96 99
15 Compound from example 5 91 95 99

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.




5

Comparative 2 N-oleyl-5-oxopyrrolidine-3-carboxylic acid 2 10 23
WON\2619108556byrrolidine-3-carboxylic acid, Comparative B@ 8RR288#/Qid 57

oleylamine N-butyl-5-oxopyrrolidine-3-carboxylic Comparative 4 4 12 25

acid, salt with dibutylamine 11 Compéund from example 1 65 79 86 12

Compound from example 2 59 76 81 13 Compound from example 3 91
Talge 89 14 Compound from example 4 90 96 99 15 Compound from

R e e

and are clearly superior to the efficacy of the prior art inhibitors. 10 WO

INQAQ™7

2009/686872-PCTEP2008/010457 10 Table-3:Biodegradability (DECD— "
- . v OXIC
:ég%%rg)qetoxm ity (EC_:??%%IE)%{@ 0%0 ostatum BiBﬁ%@%@%‘B‘i‘fﬁX/ Toxichgxicity
xample Corrosion inhibitor [%0] mg/1] Cpmparatjygjl Standardecs, [mg/l]
quat 15 <1 16 Compound from example 1 85 3100 17 Compoundfrom

Cgmpég@?@ >100 5 Agthﬁqggﬁ{lé{@(ident from table 4, jze inventive <1

compounds exhibit better

16 Compound from example 1 85 >100

17 Compound from example 5 78 >100

As is clearly evident from table 4, the inventive compounds exhibit better
biodegradability and lower toxicity than the comparative example from the prior
art.



10

15

20

25

biodegradability and lower toxicity than the comparative example from the

W%ﬁ@P%@%@zoog/osesn PCT/EP2008/010457 11 Clm& 49B{{EEP457
of salts of compounds of the formula ﬁl) Rl OH 5 and amines of the
formula (2) R2~R3 N (2) R4 10 in wHich R1 is C8- to C30-alkyl or C$- to
C30-alkenyl R2 is hydrogen or a group of the formula -(A-O)X H R3, R4

Clajps each hydrogen, Cl- to C4-alkyl or a group of the formula 15 -(A-O)X H
Ais C2- to C4-alkylene xis from 1 to 10 as water-soluble or
water-dispersible corrosion inhibitors. 20 2. The use as claimed in claim 1,

1. whebbmure 1f alisiefisrapamayridpeotemyad Barbon atoms. 3. The
use as claimed in claim 1 and/or 2, wherein one, two or all R2, R3 and R4
radicals are -CH2-CH2-OH. 25

O 0
(1)
T

R1 OH

and amines of the formula (2)

R2\N /R3

| (2)

R4
in which
R1 is Cg- to Cyg-alkyl or Cg- to Cyp-alkenyl
R2 is hydrogen or a group of the formula —(A-O}),-H
R3, R4 are each hydrogen, C:- to Cs-alkyl or a group of the formula

-(A-O)-H

A is Cy- to Cy-alkylene
X is from 1 t0 10

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
to 18 carbon atoms.

3. The use as claimed in claim 1 and/or 2, wherein one, two or all R2, R3 and
R4 radicals are —CH,-CH,-OH.

4, The use as claimed in one or more of claims 1 to 3, wherein x is from 2 to

5. The use as claimed in one or more of claims 1 to 4 as corrosion inhibitors
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4 claimed in one or more of claims 1 to 3, w in X s fr
WQ@%@%@?&U% as claimed in one or more of claims 1 ng@ééﬁsécé%ﬁ%?
inhibitors WO 2009/086872 PCT/EP2008/010457 12 on and in devices
for extraction and transport of hydrocarbons in mineral oil extraction and
processing. 6. The use as claimed in one or more of claims 1t0 4 as .
on apftdRiBRVIRRD IS Has iR AMIJFRIRPASRt AN 020 QB BF BHEHILMNbS
ext@dﬁ@f@ﬂﬂ%%@e&%ﬁr@) R1~ OH 10 and amines of the formula (2) R2 R3
N (2) 1 R4 15 in which R1 is C8- to C30-alkyl or C8- to C30-alkenyl R2 is
hydrogen or a group of the formula -(A-O)X H R3, R4 are each hydrogen,

6. Cl- the4rallerd efingsaun ohdnerfeidralar c(Ands HPA Asiedrdadidn inhibitors in
C4-alkylene xis from 2 to 10
metalworking assistants.

7. A salt of compounds of the formula (1)

O
D—( (1)

R1 OH

and amines of the formula (2}

RZ\N /R3

| (2)

R4
in which
R1 is Cg- 1o Cag-alkyl or Cg- to Cag-alkenyl
R2 is hydrogen or a group of the formula —(A-O)-H
R3, R4 are each hydrogen, C+- to C4-alkyl or a group of the formula

-(A-O)-H

A is C,- to Cs-alkylene

X is from 2 to 10



