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entitled ANTHRANILIC ESTERS AS ADDITIVES IN LUBRICANTS, by Preston et al., 

discloses ester additives. U.S. Pub. No. 20110092403, published April 21, 2011, and 

U.S. Pub. No. 20140041610, published February 13, 2014, both entitled CYLINDER 

LUBRICANT FOR A TWO-STROKE MARINE ENGINE, by Lancon et al., disclose oil-

soluble fatty amines. WO2014074335, entitled BASIC ASHLESS ADDITIVES, 5 

discloses N-hydrocarbyl-substituted γ-aminoesters and aminothioesters. WO 

2014/190002 describes a lubricating composition containing a N-acylated aromatic 

amine compound. WO 91/15535 describes ester derivatives prepared by Michael 

addition.  US 2011/052673 relates to therapeutic compositions containing a therapeutic 

protein and an amine-containing lipid. US 2014/161830 describes lipidoids prepared by 10 

Michael addition for use in the delivery of therapeutic agents.     

[0006] Since the MDCL is passed through the cylinder only once, it should 

also have the ability to neutralize the acidic combustion products quickly. 

There remains a need for a low-ash additive which boosts TBN of an MDCL while 

enabling fast neutralization of combustion products. 15 

BRIEF DESCRIPTION  

[0007] In accordance with one aspect of the exemplary embodiment, a lubricating 

composition includes an oil of lubricating viscosity and an amino carboxylate 

compound of formula (I): 

NR1R2-((CHR3)xNR4)n-(CHR5)2-COY 20 

(I), 

where, 

R1 and R2 are independently selected from –(CHR6)2-COY´, H, and C1-C3 

alkyl and wherein at least one of R1 and R2 is –(CHR6)2-COY´; or wherein NR1R2 is a 

cyclic structure;  25 

Y and Y´ are independently selected from –OR7, –NHR7, and –N(R7)2; 

each R7 is independently selected from C6-C12 alkyl and C6-C12 alkenyl; 

R3, R5 and R6 are independently selected from H and C1-C4 alkyl;  

R4 is selected from H, C1-C4 alkyl, and (CHR3)xNH2 

x is from 2 to 4; and 30 

n is at least 1, except where NR1R2 is a cyclic structure, where n is at least 0. 
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[0008] In accordance with another aspect of the exemplary embodiment, a method 

of increasing the Total Base Number of a lubricating composition including adding an 

effective amount of an amino carboxylate compound to the lubricating composition, the 

amino carboxylate compound having the formula (I): 

NR1R2-((CHR3)xNR4)n-(CHR5)2-COY 5 

(I) 
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W is selected from COOR8, NHR8, and a cyclic structure as described for NR1R2 

except that a terminal X is H or C1-C4 alkyl; 

R8 is selected from H, C6-C30 alkyl, and C6-C30 alkenyl, and –(CH2)p-W´, where 

W´ is as for W, except that a terminal X is H or C1-C4 alkyl; 

each p is from 2 to 4. 5 

[0018] As will be appreciated, these aspects can also be used in combinations 

thereof.  

[0019] C1-C3 alkyl groups useful as R1 include methyl, ethyl, and n-propyl groups. 

[0020] C1-C4 alkyl groups useful as R3, R4, R5 and R6 include methyl, ethyl, n-

propyl and n-butyl groups. 10 

[0021] C6-C12 alkyl and C6-C12 alkenyl groups useful as R7 include straight chain 

and branched alkyl and alkenyl groups. Specific examples of branched alkyl groups 

include isooctyl and 2-ethylhexyl groups. Cyclic structures useful as NR1R2 include 

optionally substituted heterocycles containing an additional hetero atom such as 

oxygen or nitrogen. Examples include 6-membered heterocycles where the additional 15 

heteroatom in the ring may be nitrogen. In this case, the additional nitrogen may be 

linked to one or more equivalent cyclic structures, such as a chain of up to 10, or up to 

3 equivalent cyclic structures, on average. 

[0022] Illustrative examples of the amino-carboxylate compound include those in 

which wherein at least one of R1 and R2 is -(CHR6)2-COY´, e.g., according to Structure 20 

(II), and those in which NR1R2 is a cyclic structure, e.g., according to Structure (III):  

 

(II), 

and 

 25 

(III) 

where R7, n, and X may be as described above.  

[0023] Specific examples of Structure (II) are those where n is at least 3, such as 3 

or 4, or up to 6, and/or where each R7 is selected from linear and branched C6-C8 alkyl  
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(XIV) 

[0030] In one embodiment, the amino-carboxylate compound has a weight 

average molecular weight of up to 750, such as up to 700, or up to 650, or up to 600. 

In some embodiments, the weight average molecular weight is at least 250 or at least 5 

275, or at least 300, or at least 400.  

[0031] In some embodiments, the amino-carboxylate compound is free of 

heterocyclic nitrogen groups that are hydrogenated.  

[0032] In some embodiments, the amino-carboxylate compound is fully saturated 

and is free of alkenyl groups. 10 

Method of forming the amino-carboxylate compound 

[0033] In an exemplary embodiment, the amino-carboxylate compound is prepared 

by a Michael addition of a polyamine, such as a poly(alkylamine), with an acylating 

agent, such as an ethylenically unsaturated ester or carboxylic acid amide. An example 

of the reaction using an acrylate ester is shown in Scheme 1 below.  15 

Scheme 1 

  
      

[0034] A specific example is shown in Scheme 2.  

Scheme 2 20 

 
[0035] In the above, n and R7 are as described above. In specific examples, R7 is 

iso-octyl or 2-ethylhexyl.   
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butyl, isobutyl, pentyl, isopentyl, neopentyl, hexyl, amyl, heptyl, octyl, iso-octyl, 2-

ethylhexyl, nonyl, decyl, iso-decyl, undecyl, dodecyl, 2-propylheptyl, tridecyl, 

isotridecyl, tetradecyl, 4-methyl-2-pentyl, propyl heptyl, and combinations thereof.  
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What is claimed: 

 

1. A lubricating composition comprising an oil of lubricating viscosity, an overbased metal-

containing detergent, and an amino carboxylate compound of formula (I): 

NR1R2-((CHR3)xNR4)n-(CHR5)2-COY, 5 

(I) 

where, 

R1 and R2 are independently selected from –(CHR6)2-COY´, H, and C1-C3 alkyl 

and wherein at least one of R1 and R2 is –(CHR6)2-COY´; or wherein NR1R2 is an 

optionally substituted heterocyclic structure containing nitrogen and an additional hetero 10 

atom selected from oxygen and nitrogen;  

Y and Y´ are independently selected from –OR7, –NHR7, and –N(R7)2; 

each R7 is independently selected from C6-C12 alkyl and C6-C12 alkenyl; 

R3, R5 and R6 are independently selected from H and C1-C4 alkyl;  

R4 is selected from H, C1-C4 alkyl, and (CHR3)xNH2; 15 

x is from 2 to 4; and 

n is at least 1, except where NR1R2 is a heterocyclic structure, where n is at least 

0. 

2. The lubricating composition according to claim 1, wherein x is 2. 

3. The lubricating composition according to claim 2, wherein R3 is H. 20 

4. The lubricating composition according to claim 2, wherein n is at least 4. 

5. The lubricating composition according to claim 1, wherein R3, R4, R5 and R6 are all H.  

6. The lubricating composition according to claim 1, wherein at least one of Y and Y´ is 

-OR7.  

7. The lubricating composition according to claim 6, wherein each R7 is selected from C6-C8 25 

alkyl and C6-C8 alkenyl.  

8. The lubricating composition according to claim 1, wherein the compound has a structure 

according to Structure (II):  
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. 

(II) 

9. The lubricating composition according to claim 8, wherein n is at least 3, or up to 6, and 

wherein R7 is selected from C6-C8 alkyl and alkenyl groups.  

10. The lubricating composition according to claim 1, wherein NR1R2 is a heterocyclic 5 

structure selected from , and wherein: 

X is selected from H and –(CH2)p-W; 

W is selected from COOR8, NHR8, and a heterocyclic structure as 

described for NR1R2 except that a terminal X is H or C1-C4 alkyl; 

R8 is selected from H, C6-C30 alkyl, and C6-C30 alkenyl, and   10 

 –(CH2)p-W´, where W´ is as for W, except that a terminal X is H or 

C1-C4 alkyl; 

each p is from 2 to 4. 

11. The lubricating composition according to claim 1, wherein the compound has a structure 

according to any one of: 15 

 

, 

(XI) 

 

, 20 

(XII) 

 

 

 

and mixtures thereof. 25 
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12. The lubricating composition according to claim 1, wherein the compound has a weight 

average molecular weight of up to 700, or up to 650.  

13. The lubricating composition according to claim 1, wherein the amino-carboxylate 

compound is at least 1 wt. %, or at least 5 wt. %, or at least 10 wt. % of the lubricating 

composition. 5 

14. A method of lubricating an engine, which comprises administering to the engine the 

lubricating composition according to claim 1. 

15. A lubricating composition comprising an oil of lubricating viscosity and an amino 

carboxylate compound formed by Michael addition of an acylating agent and a polyamine, the 

acylating agent being represented by the general formula: 10 

, 

where R13 is hydrogen or methyl,  

R11 and R12 are each independently selected from the group consisting of 

hydrogen, an alkyl group having from 1 to 12 carbon atoms, and a group having the formula 

―COOR14 in which R14 is hydrogen or an alkyl group having from 1 to 12 or 1-6 carbon atoms; 15 

the polyamine being represented by the general formula: 

NHR4-((CHR3)xNR4)n-R
4, 

where x is from 2 to 4, 

R3 is selected from H and C1-C4 alkyl,  

R4 is selected from H, C1-C4 alkyl, and (CHR3)xNH2, and 20 

n is at least 1.  
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