Corrosion inhilgitorsdaerisgsincreased biological degradability and mipgniges iRxigiy e present
invention relates to a process for inhibiting corrosion on and in 5devices for extraction and transport of
hydrocarbons in mineral oil extraction and processing by adding a salt of a nitrogen base and an
N-substituted 5- oxopyrrolidine-3-carboxylic add to the corrosive system. In industrial processes in
which metals é@iesintoirdusitarsthitihgiateeased b iihal Bedradibiilinhasiersysiems, there is the risk
of corrosion. 'I}B;gc'r,%,particularly marked when the aqueous phase, as in the case of mineral oil
extraction and processing processes, has a high salt content or is acidic as a result of dissolved
(acidic) gases such as carbon dioxide or hydrogen sulfide. The exploitation of a deposit and the
processing of fiinerabeitt arethierefgsesimpassiblesithadhenesilic5addives dgprotect the equipment
used. Althgug %3% ' [ or minegal qil extraction and processing have been known for
some timegi thgﬁv}{%l §r u%l%]g?géﬁa Pﬁg%lrr% He°t lfr%a'y ?6?%%?@88%%”651 ﬁh%'h@’%?%éo%%?% of
environmentalFpP6setisP IR Fskoh AdiiEe e hestamihhibNershstiniges-amidoamines or

imidazolines ohfaghyafiisanshRAYARNINSSHANE Qe aAl,go0d 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 25in spite of their poor biodegradability.
Quaternary alkylagusiaiprmoesspduntisioquets aeralisto ativesprigklavtsantisosrasives which, as well

as the conosion-{phibiing RioRRIiES, MAKALSHBOSRESSHIRSIBHC AIORETER, b Spie of an mproved
1dazo 101

water solubility,%ﬁ%guats, for 30example compared to the Im Ines; ex significantly reduced

film persistendB8ARRFHERSEIR ARERISEPRERS 3 SRR RSB AUSIBR pretctitrsiémpnd a relatively high
dosage. The highcatgaigoricitysanchthearhigtieratediedegradability ae restiigtingsthe use of quats ever
more to ecologi i itive fi f ” -2.757 125 describes salis of
-N-aIkyI-4-carb%@%p%%%%%%%ﬁeé,gv%i%%nﬁgxlﬂus%eg%g %rﬁﬁ%g&‘égﬁg c hﬁ&&ﬁ‘?&l@*ﬁ? &ggmetic
formulations of SRt FeREeTHRcas S oh Bierdmbaimbssiore insiesitiitittarg Bptedioilfield
chemicalsssecterisvaetdbgrssiiies oblFAdi8iddd and US-3 035 907 describe oil-soluble reaction
products of amines or diamines and itaconic acids, which can be used as antirust additives in fuels or

mineral oils. 10 US-3 218 264 discloses oil-soluble pyrrolidonecarboxylic acid-amine salts and the
uses thereof a8ltonakisntisisintershodiiesdantbilsrdnd greastsn ahe motassHgseddor salt formation

are oil-soluble daaceasdanse:wib #he IvaNiian.J abSs3Aad RaL AR desalibss oil-soluble amine

salts of pyrrolidongcarboxylic .
appiications for reasons of environmental protection.

20

' 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

25  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
30 exampie compared to the imidazolines, exhibit a significantly reduced film
persistence and thersfore likewise lzad 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 {o ecologically insensitive fields of use.



acids, which fipd pseoasentirust additives in lubricant oils. Again, oibgotyhle aminas foreferably
C12-C20-alkyl-substituted) are used for amine salt formation. US-3 224 975 describes the free

pyrrolidonecarbonflic acids for the same use. 20GB-A-1 323 061 discloses pyrrolidone derivatives and
the use thereof in functional fluids, for example hydraulic fluids. The compounds used have
C1-05-alkyl substituents or C5-C10-aryl substituents on the pyrrolidone nitrogen. In hydraulic fluids,

050 o5 a2 HIBNESHARN S OB ER, SO SAALAINRNIE BRI ALues. 25 EP-A

069 512 describes water-s e salts o Stituted 2- idone-4-"tarboxylic acids as
humectants. RASIRAFEHR SOBPAREPiSEtRTReERfRIMbaivane e sersttomhahisRtefs which,

30combined Wit £eaSIRANIORH O5riBUMANHHRFKIRIOR RieisationRrapsdRadditiopdo good water
solubility,salso ‘%Si\éebigéproved biodegradability and lower toxicity compared to the prior art corrosion
inhibitors.” 3 ? as how been found that, surprisingly, water-soluble or water-dispersible salts of a

nitrogen base and of an N-substituted 5-oxopyrrolidine-3-carboxylic acid exhibit excellent action as

corrosion inhibiorsyneh alspianes binslegrania ahilitiand Igvesdiiaisi AR DARLIN one aspect,

there is provided the use of salts of compounds of the formula (1) and amines of the formula (2) R2 V
R3 N R4 (2) Ry ﬁmmﬂes and Haconic acids, which can be used as antirust additives in fuels or

mineral oils,

gkt .
US-3 218 264 discloses oil-soluble pyrro]idonecarboxylic acid-amine salts and the
uses thereof as corrosion inhibitors in lubricant oils and greases. The amines used. -
for salt formation are oil-soluble in accordance with the invention. "

16 US-3 224 968 likewise describes oil-soluble amine salis of pyrrolidonecarboxylic
acids, which find use as antirust additives in lubricant oils. Again, oil-soluble
amines (preferably Ci2-Cop-alkyi-substituted) are used for amine salt formation.

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

20 GB-A-1323 061 discloses pyrrolidone derivatives and the use thereof in functional
fluids, for example hydraulic fiuids. The compounds used have C4-Cx-alkyl
substituents or Ce-Cip-ary! substituents on the pyrrolidone nitrogen. In hydraulic
filids, the compounds exhibit anticorrosive proparties, also in combination with
aliphatic amines.

25
EP-A-0 068 512 describes water-soluble salts of N-substituied 2-pyrrolidone-4-
carboxylic acids as humectants.

it was an object of the present invention to find novel corrosion inhibitors which,

30  combined with constant good or improved corrosion protection, and in addition to
good water solubility, also give improved bicdegradability and lower toxicity
compared 1o the prior art corrosion inhibitors.



R1is Cr to Cm-alkyl or Cr to Cm-alkenyl R2is hydrogen or a group of the formula -(A-0)"-hl R3, R4are

each hydrogen, ClI- to C4-alkyl or a group of the formula Ais 02- to 04-alkylene is from 1 to 10 as

" water-soluble gr. water-dispersible corrosion inhibitors. The present disclosure further provides a
process for infﬁlﬁ%ﬁg&) %&éﬂ”ﬁfi Bt PURHEREY, WaRcRayE fervmieriorsisitly sidint at least one:

salt of compounuisasthbstarmulag £h)NochERLePECORERNMBIRYSILNWRIGH S INAQYIAGH With the metal

surfaces. Detal ' rrasive systems in the context of this invention are preferably -
liquid/liquid or Uﬁé%%%i@“e%%s%%i}fb%nag@%sﬁyosr%e?ﬁ}s CORERNY YPdra@OEARiiE arscarbons which
comprise corrd8ieasbigsiitrents, 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. 5 Hydrocarbons
in the context Sfitimsamvention 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 [iGiN&@sRpR: Hethdnereides &9 rspaisaistahemosihespinpesesaliihis invention,
10they also inglyde the further gaseous constituents of mineral oil/natural gas, for instance hydrogen
sulfide and carbon dioxide. The invention further provides for the use of the compounds of the
formulae (1) and (2) as metalworking nts, In thi@context, the inventive compounds give very
15good corrosion protection even in the caseof sg¥ere mechanical stress, such as in the course of’
grinding, cutting and drilling of metal workpieges. “\In formula ( 3 R1 is preferably an alkyl or alkenyl
group having 8 to 24 carbon atoms, é&pecially an a%l or alkenyl group having 8 to 18 cgrbon atoms.
R1 is 20more preferably an octyl, 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
and amines of the formuta (2) :

R2.

@

R4
in which |
RI- is e to Capaliyl or Gy fo Cyralkenyl
R2 | is hydrogen or a group of the formula —(A-O),-H
R3, R4 are sach hydrogen, Cs- fo C.-alkyl or a group of the formula

- HAOKH

A is Ca- to Co-alkylens
X is from 1 o 10

as water-solubls or water-dispersible corrosion inhibitors.

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

f_ormuiae (1) and (2) to a corrosive system which is in contact with the mata
surfaces. '

Detailed Description

Corrosive systems in the context of this invention are preferably liquid/liquid or



Als pref'erablm%ggggagyés preferably from 2 to 8. When the con}p&l}gg%%lg@%g?}yla 2 contains
ifTe

more than one alkoxy group, x in each of these alkoxy groups may assume a nt'30value. The
formula (2) preferably represents mono-, di- or trigthanolamine. Also in accordance with the invention
is the use of alkoxylated alkanolamines, for WO 2009/086872PCT/EP2008/010457 5 example of

ethoxylated NiblridiguidarmipapshanelsyEhensveRiveeasmRRHBI0S 93N Re WsEshalgng;Pr in combination

with other knovgpn c%rosi('prn inhibitors. In general, a srffiuent amount of the inventive corrosion
Sinhibitor will B UREd AN CEIEEH sﬁ)lf?]bﬂ?t@@ AT gﬁt%?nMrﬁﬁc?é’&dfﬂ%déﬁWMeé’onditions.
Preferred usefetnhcEmreatorsvefadrs oerdsivayrsiibiter g bsam oiothatance hydioyentive salts are 5 to

5000 ppm, preferadlykQ.12,3000,pRm, especially 15 to 10150 ppm. The N-substituted
5-oxopyrrolidine-3-carboxylic acids are prepared as described in detail in the prior art, by reacting

itaconic atid with primary amines, and can be performed as described in EP-A-0 069 512, US-3 224
975 and US-4-8488045 i ties purityxo bihidsNnsalistities deaxapysralisings3weaiparylic acids thus

obtaine is GeaeIalN AL 10N By 83 986 apd sepecilly 99,9596, The mentve salts o the

formulae (1) and (2) are prepare a neutfalization 20 reaction, Rerin &%%%nce or in a suitable

solvent systerffypretaramly imikeiresiexohiais dngaiivarshasor riapieckytiptpiveivis dissolving the
amine of the fexemifts(2bindhe, soluantapebaddingsthe PNosuhksitweda-oxpRyreliding-3-carboxylic acid
while stirfing. 25Amines of the formula (2) used with.preference are, for example, methylamine,
ethylamir{ltg, p%%{/ll?n%ﬁec?%% 3?%%%@%%%@%’%?%,“&%%ﬁ?a{ﬁ%ﬂ?é?’dﬁ REVRARTe ibutylamine,
monoethanoladnitaBselfutieasiaskifide andthaiotaditisleN,N-dimethylaminoethanol,

N,N-diethylaminoethanol, 3-dimethylaminopropanol, N,N-dipropylaminoethanol,

N,N-dibutylamipoethanol, 3-aminopropanol, 30isopropanolamine, 2-(2-aminoethoxy)ethanol.
Examples: -‘WO'268/588 95%?%5%5‘6376’1%&%% @ the compounds of the formulae 3%)
and (2} as metalworking agents. In this context, the inventive compounds give very

15 good corrosion protection even in the case of sevare mechanical stress, such as
in the course of grinding, cutting and drilling of metal workpisces.

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

R2 s preferably hydrogen or ~CH-CHz-OH.

R3 and R4 are each independently hydrogen, methyl, ethy! or -CH.-CH,-OH.

25 .
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
30 value.

The formula {2) preferably represents mone-, di- or triethanolamine. Also in

accordance with the invention is the use of alkoxylated alkanolamines, for



- General methgghfeodbegseparation of N-substituted:5-oxopyrroliding«3raarbexyiie: agir ammonium
salts A standard stirred apparatus is initially charged with 1 mol of amine and heated to 550C while
stirring. Then 1 mol of itaconic add is added in pogtions and the reaction mixture is heated gradually to
180C. As the reaction advances, 1 mol of water of reaction is distilled off, Subsequently, the
N-substituted &«xpipyrt elitingStah i ixyhcigEichisoetrmrerted to the N-substituted
5-oxopyrrolidine-3-carboxylic acid ammonium salt by adding an equimolar amount of the
correspondlngramlne 10The product obtained is characterized by acid number (AN) and basic

nitrogen (bas. R§. PEEREEGEE WD ERCRRAGES B TR BRGNP ey SRt BIAWB inventive salt.
Example 1 15&&rﬁﬁbbh-myrﬁﬂ|§éﬁlﬁa3 easligixiie acismaiestharatanseafiehsalt 129 g of
octylaming, 1 f itaconic a fmonoetha olam ne ed to obtain 303 g of
N-octy1- 5g0XC?§§/%’CP) Midir ?1'?98 L(}:Sae?(éi atI|c acl %%rgoest'ﬁg a?ncrﬁoélrhsucr%gia L{ﬁdﬁﬁg 174 mg KOH/g and
bas. N = 4.6%8'%® Exadigie 2 N-octy1-5-oxopyrrolidine-3-carboxylic 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-octy1-5- oonp O|Id ne-3- carbo jc aci ethanolqm |um 25salt WIE}&AN 135 mg KOH/g and
bas. N = 3.6%. Exampi&3 NE58 i%@%& FONGHRE! 3“2: ésa? BHthyl-(2- 30
hydroxyethyl)mbmmﬁtsaktel@& ¢ ST coronptederdbéy, ’mwg wﬂtapmnmsaem&y\diim}? g of N,N-
dlethylar@moeqlg@r?ﬂ)lrxvere used to obtain 428 g N-cocoy1-5-oxopyrrolidine-3- carboxylic acid
N,N-diethyl(2-hydroxyethyl)Jammonium salt with AN = 125 mg KOH/g and bas. N = 3.3%. Example 4
N-oley1-5-oxopyrrolidine-3-carboxylic acid 2-(2-hydroxyethoxy)ethylammonium salt 5 265 g of
oleylamine, 1302 of-diazainitd cicang kgt 24d-ayineetboxy) gilepanidvarddssapwiobtain 485 g of

N-oley1-5-oxopyioltine 35ROy HS:261Y f @V QYRR RansIPyamponium salt with
performed as described in EP-A-0 068 512, US-3 224 975 and US-4 127 493.
15 _
The purity of the N-substituted 5-oxopyrrolidine-3-carboxvlic acids thus obtained is
generally 80-100%, in particular 88-98% and especially 80-95%.

The inventive salts of the formulae (1) and (2} are prepared by a neutralization

20 reaction, either in substance or in & 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-substituied 5-oxopyrrolidine-3-carboxylic acid
while stirring.

25  Amines of the formula (2) used witﬁ preference are, for example, methylamine,
ethylamine, propylamine, butylamine, dimethylamine, diethylamine, dipropylamine,
dibutylamine, monosethanolamine, diethanotamine, triethanolaming,

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

30  isopropanolamine, 2-(2-aminosthoxy)ethanol.

Examples:



AN = 104 mg\¥©hilgansias. N = 2.8%. 10 Example 5 N-oley1-5-qxgmg@55%»?@g§fboxylic acid

monoethanolammonium salt 265 g of oleylamine, 130 g of itaconic acid and 61 g of
monoethanolamine were used to obtain 440 g of l-oleyl1-5-oxopyrrolidine-3-carboxylic acid
monoethanolammonium salt with 15 AN = 113 mg KOH/g and bas. N = 3.0%. Efficacy of the inventive
compounds asa@stgsiethithibitbes pfaieiaientvs-cabyhittisd Swespyiesigaas-eansagjan inhibitors in the
Shell wheel 2 %tm%%ﬁlﬂ%q g‘%l coupons (DIN 1.1203 with surface area 15 cm2) were immersed into
a saltwater/pe r eum mixtur 1.5% NacCl solution adjusted to pH 3.5 with acetic acid) and exposed

to this medium at a peripheral speed of 40 rpm at 70C for 24 hours. The dosage of the inhibitor was 50
ppm of a 40%89&«{&%%%' 'amﬁsTm;ﬁém@m@buamﬁﬁw%ﬁo@%kﬁm@%fm&@%omaSS decrease

of the 25 n ed on a blank value. |n the, tables which follow, "comparative 1" denotes a
commerc g’%a@&’?ﬁ% [é”aga? %éﬂ“BLL %885@'8&3&%?@%8[%%3 folfe, "comparative 2" an
example fromr%t‘xsmmg%%Nm@%@%p%rbﬁﬁ?ﬁe&dﬁ%&ﬁmm&ﬂapm artr@0cdorrosion
inhibitor), 'COMRRIAIEIANEYRMBIPHOR b3ttt 38 Asalilomn exaRuAle3-carboxylc acid,

salt with oleylamine, prior art corrosion inhibitor) and "comparative 4" an exam(%lgS from GB-1 323 061

(N-buty1-5- OX%WFPGFFHWF\@-@ @W@éﬁl@aﬂﬁ%?ﬁ‘ﬂiﬁﬁ@ﬁ?‘ﬁﬁi’émﬂﬁﬁﬁg’rﬁé @i6n inhibitor). 8
Table 1.(Shelkwheehtest)fhxainpleatdrkpstosininbiio s fupteteptianGemparnad enih&tandard quat 36

Compargive 2;]\-0lg¥dsrs 0K IHNE R AAR RMGARIEL: (an) and basic nitrogen

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

Example 1
15 N-octyl-S-oxopyrrolidine-3-carboxylic acid monoethanolammonium salt
129 g of octylamine, 130 g of itaconic acid and 81 g of monoethanclamine ware
used fo obtain 303 g of N-octyl-5-oxopyrrolidine-3-carboxylic acid
monoethanclammonium salf with
AN = 174 mg KOH/g and bas. N = 4.6%,
20
Example 2
N-octyl-5-oxopyrrolidine-3-carboxylic acid tristhanclammonium 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
25  saltwith
AN = 135 mg KOH/g and bas. N = 3.6%.

E'xample 3
N-cocoyl-5-oxopyrrolidine-3-carboxylic acid N,N-diethyl-(2-

30  hydroxyethyllammonium salt
186 g of coconut amine, 130 g-of itaconic acid and 117 g of N,N-
diethylaminoethanol were used to obtain 428 g N-cocoyl-5-oxopyrrolidineg-3-
carboxylic acid N,N-diethyl(2-hydroxyethyllammonium salt with



Comparative §,N-ategkisgxepyrrolidine-3-carboxylic acid, salt with pley|apingsep: S.apparative 4

N-butyl-5-oxopyrrolidine-3-carboxylic acid, salt with dibutylamine 21 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 WO 2009/086872PCT/EP2008/010457 '

AN =125 mg KOH/g and bas. N = 3.3%.

Exampie 4

N-oleyl-5-oxopyrrofidine-3-carboxylic acid 2-(2-hydroxyethoxy)sthylammonium salt
5 265 g of oleylamine, 130 g of faconic acid and 105 g of 2-(2-aminoethoxy)ethanol

were. used 1o obtain 485 g of N-oleyl-5-oxopyrrolidine-3-carboxylic acid

2-(2-hwydroxyethoxy)sthyiammonium salt with

AN = 104 mg KOH/g and bas. N = 2.8%.

10 Example b
N-oleyi-5-oxopyrrolidine-3-carboxylic acid monoethanolammonium salt
285 g of oleylamine, 130 g of itaconic acid and 81 g of monoethanolamina were
used to obtain 440 g of N-oleyl-5-oxopyrrolidine-3-carboxylic acid
monéethanoiammonium salt with

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

tfficacy of the inventive compounds as corrosion inhibitors

The inventive compounds were tested as corrosion inhibitors in the Shell wheal
20 test Carbon steel coupons {DIN 1.1203 with surface area 15 cm?) were immersed
into a saltwater/petroleum mixture (2:1.5% NaCl solution adjusted to pH 3.5 with
acetic acid) and exposed {o this medium at a peripheral spead of 40 rpm at 70°C
for 24 hours. The dosage of the inhibltor was 50 ppm of a 40% solution of the
inhibitor. The protection values were calculated from the mass decrease of the
25 coupons based on a blank value.

In the fables which follow, "comparative 1" denotes a commercial residue amine
quat based on dicocoalkyldimethylammonium chicride, "comparative 2" an
exampie from US-3 224 875 (N-oleyl-5-oxopyrrolidine-3-carboxylic acid, prior art

30 comresion inhibitor), "comparative 3" an example from US-2 224 968 (N-oleyl-5-
oxopyrrolidine-3-carboxylic acid, salt with cleylamine, 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 corrosion inhibitor).



The products wepeatsptested in the LPR test (test conditions analogaiyt@ ABF 427 76). Table
2:(LPR test) Example Corrosion inhibitor. Protection 10 min  after 30 min Po], 60 min Comparative 1
Standard quat 54 61 74 Comparative 2 N-oley1-5-8xopyrrolidine-3-carboxylic acid 2 10 23
Comparative 3 N-oleyl-5-oxopyrrolidine-3-carboxylic acid, salt with oleylamine 1 8 17

Table 1: (Sheli whee! test}

e @ Y%
Exampie ~ Corrosion inhibitor _
protection
Comparative 1 Standard guat 36
Comparative 2 N-oleyi-5-oxopyrrolidine-3-carboxylic acid 60

N-oleyl-5-oxapyrrolidine-3-carboxylic acid,
Comparative 3 . _ 55
salt with cleylamine

_ ~N-butyl-5-oxopyrrolidine-3-carboxylic acid, N
Comparative 4 o X 21
salt with dibutylamine

6 | Compound from example 1 73
7 Compound from example 2 1Y
8 Qompound from example 3 a0
9 Compound from example 4 54¢]

10 Compound from example 5 80




Comparative Wil 4ndy/b8s6xpyrrolidine-3-carboxylic acid, salt with gibutpleroired d25 Compound
from example 1 65 79 86 12 Compound from example 2 59 76 8 13 Compound from example 3 91 96
99 14 Compound from example 4 90 96 9

The products were also tested in the LPR test (test conditions analogous to ASTM
D 2776).

Table 2: {LPR test)

Example Corrosion inhibitor | Protection after [%)

10 min | 30 min | 80 min

Comparative 1 Standard quat 54 81 74

Comparative 2 | N-cleyl-5-oxopyrrolidine-3-carboxyiic acid 2 10 23

] 1 N-oleyl-5-oxopyrrolidine-3-carboxylic acid,
| Comparative 3 ) ) 1 8 17
salt with oleylamine

) N-butyl-5-oxopyrrolidine-3-carboxyiic
Comparsative 4 . o 4 12 25
acid, salt with dibutylamine

11 Compound from example 1 85 79 86
12 Compound from example 2 89 76 81
13 Compound from example 3 e g6 80
14 Compound from example 4 90 06 99
15 Compound from example 5 91 g5 98

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.

10



99 15 Compoysidremgxsample 5 91 95 99 As is evident from the ghoyg-tesifesulis:she inventive

products have very good corrosion properties at low dosage and are clearly superior to the efficacy of
the prior art inhibitors. WO 2009/086872PCT/EP#908/010457 10 Table 3: Biodegradability (OECD
306) and toxicity (ECK Skeletonema costatum) Example , Corrosion inhibitor Biodegradability PA]
Toxicity EC Kijgag/l3:Comparative 1 Standard quat 15 <1 16 Compound from example 1

Biodegradability (OECD 308) and toxicity (ECsp Skeletonema costatum)

Example Corrosion inhibitor Siodegradabiity Toxicity
‘ (%6} ECse [mgf]
Comparative 1 Standard guat 15 <1
16 Compound from example 1 85 >100
17 Compound from example 5 78 >100

5 Asis clearly evident from table 4, the inventive compounds exhibit better
biodegradability and lower toxicity than the comparative example from the prior |

art.



85 >100 17 Ceévapdiivdfittizexample 5 78 1>100 5As is clearly evidenrihztabled4tre inventive
compounds exhibit better biodegradability and loyer toxicity than the comparative example from the
prior art. WO 20091086872PCT/EP2008/010457 11 AMENDED CLAIMS Received at the
International Office on May 5, 2009 (05.05.2009) Claims 5 The use of salts of compounds of the
formula (1) 10 and amines of the formul @53 CRPARIASIN which 15 R1is Cr to Caralkyl or C8- to

C3o-alkenyl R2is hy feoQ@p @72 GEOWRAS 08 BlBs Uy, 2000 (05.05.2009)

Claims

1. The use of salts of compounds of the formuia (1)

1
N (1)

R4 OH

10 and amines of the formula (2)

R2\N /RS
| (2)
R4
- in which
B R is Cg- to Cap-alkyl or Cg- to Cap-atkenyl
R2 ' is hydrogen or a group of the formula —(A-O)-H
R3, R4 are each hydrogen, C+- to C.-alkyl or a group of the formula
AA-O)eH
A is Cp- to Cy-alkylene
20 x is from 1 {0 10

as water-soluble or water-dispersible corrosion inhibitors.

2. The use as claimed in claim 1, wherein R1 is an alky! or alkenyi group of 8
to 18 carbon atoms.
25

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

AMENDED SHEET (ARTICLE 18)



R3, R4are eacRyieebbaCr to C4-alkyl or a group of the formula AigCRERpammikyiRmy 20 xis from 1
to 10 as watersoluble or water-dispersible corrosiofpinhibitors. 2. The use as claimed in claim 1,
wherein R1 is an alkyl or alkenyl group of 8 to 18 carbon atoms. 25 3. The use as claimed in claim 1
~and/or 2, wherein one, two or all R2, R3 and R4 radicals are -CH2-CH2-0H. 12 4,The use as claimed
in one or more®of clalffsUPRGSCRAIRSFER 3R HoRPTE 1 tlRins: Thedusdasidlaimédinine or more of
claims 1 to 4 astcorrosion inhibitors 50n 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 1 to 4 as
corrosion inhibitors in metalworking assistants.
3., The use as claimed in one.or more of claims 1 o 4 as corrosion inhibitors
5 onand in devices for exiraction and transport of hydrocarbons in mineral oil

extraction and processing.

6. The use as claimed in ane or more of claims 1 10 4 as corrosion inhibitors in
metalworking assistants.
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