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ABSTRACT 

Novel fatty acids and derivatives thereof such as salts, neW 
surfactant systems comprising one or more of these com 
pounds, consumer products such as laundry products, per 
sonal care products, pharmaceutical compositions, industrial 
cleaners, and the like comprising said compounds or sur 
factant systems. 
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FATTY ACIDS, SOAPS, SURFACTANT SYSTEMS, 
AND CONSUMER PRODUCTS BASED THEREON 

CROSS REFERENCE 

[0001] This is a continuation of US. application Ser. No. 
10/422,886, ?led Apr. 24, 2003, Which is a divisional of US. 
application Ser. No. 09/507,823, ?led Feb. 22, 2000, Which 
is a continuation of PCT International Application Serial No. 
PCT/US98/22054, ?led Oct. 19, 1998; Which claims priority 
to Provisional Application Ser. No. 60/063,603, ?led Oct. 
23, 1997. 

FIELD OF THE INVENTION 

[0002] The present invention relates to certain novel fatty 
acids and derivatives thereof such as salts, to neW surfactant 
systems comprising one or more of these compounds, and to 
consumer products such as laundry products, personal care 
products, pharmaceutical compositions, industrial cleaners, 
and the like comprising said compounds or surfactant sys 
tems. 

BACKGROUND OF THE INVENTION 

[0003] Fatty acids and soaps have a long history tracing 
into antiquity. The art Was highly advanced at the turn of the 
last century (See, for example, “Modern Soaps, Candles and 
Glycerin”, L. L. Lamborn, Van Nostrand, NeW York, 1906). 
Weighty tomes such as “Industrial Oil and Fat Products”, A. 
E. Bailey, Interscience, NeW York, 1951 and “Fatty Acids”, 
Ed. Klare S. Markley, Parts 1-5, Interscience, NY, 1960 
1968 provide a systematic entry-point to the art. “Fatty 
Acids”, Ed. E. H. Pryde, American Oil Chemists’ Society, 
1979, discusses fatty acids including some mention of 
branched types. Structures, separations and synthesis of fatty 
acids, including some branched examples, are laid out by F. 
D. Gunstone in “An Introduction to the Chemistry and 
Biochemistry of Fatty Acids and their Glycerides”, Chap 
man and Hall, London, 1958. Substantial contributions to 
methods of synthesis of branched fatty acids Were made by 
James Cason; see, for example, J. Amer. Chem. Soc., Vol. 
66, (1944), p. 46. Certain branched mixed fatty acids With 
high levels of impurities Were knoWn in Wartime Germany, 
and have several disadvantages. See Bailey cited supra at 
pages 504-506. 

[0004] Fatty acids, including branched types, can be iso 
lated from naturally occurring materials such as vegetable, 
animal, ?sh, bird or insect oils or bacteria and can be isolated 
from human skin lipids. LikeWise they can be made from 
petrochemical starting-materials. 
[0005] Naturally occurring complex mixtures of esters 
Which in principle can be hydrolyZed to fatty acid mixtures 
for example include those disclosed by JuareZ et al, Archives 
of Biochemistry and Biophysics, Vol. 293, pp. 331-341 
(1992); by Nicolaides et al in Biomedical Mass Spectrom 
etry, Vol. 4., pp. 337-47 (1977); and by Ratnayake et al in 
Lipids, Vol. 24, pp 630-637 (1989). See also Nicolaides et 
al., Lipids, Vol. 6., pp. 901-905 (1971). Though such dis 
closures typically identify numerous monomethyl or poly 
methyl branched fatty acid derivatives as being present in 
natural systems, useful amounts of individual compounds 
are typically not secured. 

[0006] Fatty acids and their derivatives, including certain 
branched types, have an enormous utility to man and have 
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been used in applications ranging from laundry cleaning 
agents to anticonvulsive drugs, dermal lotions and cosmet 
ics. See, for example, commonly assigned WO 94/12608 
published Jun. 9, 1994. Such derivatives can have limita 
tions, for example off-odors; further, it has not alWays been 
recogniZed Which structures (e.g., primary or secondary 
carboxyl) are of greatest utility. Some branched fatty acids, 
more particularly, have been shoWn to have unusual prop 
erties, such as loW melting points relative to equal carbon 
number linear analogs. In vieW of the age and extent of the 
art, improvements are becoming more dif?cult to achieve 
and What at ?rst may appear to be small advances may carry 
great Weight. 

[0007] Commercially described branched fatty acids of 
varying availability include a feW from Exxon, Shell, Hen 
kel, Sasol and others; see the technical publications of these 
suppliers. Many of such materials contain quaternary carbon 
atoms. Perhaps the most common branched fatty acid type 
useful as a surfactant but too costly and limited in avail 
ability for high-volume applications and moreover, lacking 
in formulation ?exibility, is isostearic acid; there are also 
some short-chain types, for example 2-ethylhexanoic acid, 
but these are relatively unuseful as surface-active agents. In 
short, there is a severe limitation in ?exibility to the formu 
lator When this handful of currently commercial types of 
branched fatty acid or mixture is relied on. 

[0008] There is therefore an ongoing need for improve 
ment in the ?eld of branched fatty acid compositions. 
Accordingly, it is an object herein to provide such improve 
ments, particularly novel fatty acids, soaps and derivatives, 
especially those capable of improving one or more of the 
folloWing technological systems: surfactants and surfactant 
systems; cosurfactants; builders; antifoams; emollients and 
skin feel agents; particularly important is to accomplish 
improvements useful for the formulator of consumer prod 
ucts such as personal care products and laundry and cleaning 
products. 

BACKGROUND ART 

[0009] As noted, certain branched-chain fatty acids have 
been knoWn for some time in the art. See, for example, 
“Fatty Acids (Branched-Chain)” in Kirk-Othmer’s Encyclo 
pedia of Chemical Technology, 1st. Edition, (1951), Inter 
science Publishers, Vol. 6, at pages 262-266, WO9807680, 
WO9807679 and references cited therein including, for 
example, several papers by Cason et al. 

[0010] KnoWn branched-chain fatty acids (for example 
those recogniZed by Chemical Abstracts by Registry num 
bers or those Which can be found by manual searching of the 
older Chemical Abstracts) are nonlimitingly illustrated by: 
2-, 3-, 4-, 5-, 6-, 7-, 8- and 9-methyldecanoic acid; 2-, 3-, 4-, 
5-, 6-, 7-, 8-, 9-and 10-methylundecanoic acid; 2-, 3-, 4-, 5-, 
6-, 7-, 8-, 9-, 10- and 11-methyldodecanoic acid; 2-, 3-, 4-, 
5-, 8-, 9-, 11- and 12-methyltridecanoic acid; 2-, 3-, 4-, 5-, 
6-, 7-, 8-, 9-, 10-, 11-, 12- and 13-methyltetradecanoic acid; 
2-, 3-, 4-, 6-, 7-, 10-, 11-, 12-, 13- and 14-methylpentade 
canoic acid; 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9-, 10-, 11-, 12-, 13-, 14 
and 15-methylhexadecanoic acid; 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9-, 
10-, 11-, 12-, 13-, 14-, 15- and 16-methylheptadecanoic 
acid; 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9-, 10-, 11-, 12-, 13-, 14-, 15-, 
16- and 17-methyloctadecanoic acid; 2-, 3-, 4-, 10-, 17- and 
18-methylnonadecanoic acid. 
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[0011] In particular With respect to the above compounds, 
1 1-methylpentadecanoic acid, 8-methyloctadecanoic acid 
and 14-methyloctadecanoic acid have been disclosed in US. 
Pat. No. 4,997,456 and commonly assigned US. Pat. Nos. 
4,000,340 and 4,076,633 disclose 15-methyloctadecanoic 
acid. 

[0012] Also knoWn in the art and identi?ed by Chemical 
Abstracts through registry numbers or locatable in early 
Chemical Abstracts are: 2,2-, 2,3-, and 2,4-dimethylde 
canoic acid; 2,2-, 2,3-, 2,4-, 2,6- and 2,8-dimethylunde 
canoic acid; 2,2-, 2,3-, 2,4-, 2,6-, 2,8- and 2,10-dimethyl 
dodecanoic acid; 2,4-, 2,5-, 2,6-, 2,8- and 2,10 
dimethyltridecanoic acid; 2,2-, 2,3-, 2,4-, 2,6-, 2,8-, and 
2,10-dimethyltetradecanoic acid, 2,4-, 2,6-, 2,10-, 2,12- and 
2,14-dimethylpentadecanoic acid; 2,2-, 2,4-, 2,6-, 2,10-, 
2,12- and 2,14-dimethylheXadecanoic acid; 2,2-, 2,4-, 2,5-, 
2,6- and 2,10-dimethylheptadecanoic acid; 2,2-, 2,3-, 2,4 
and 2,9-dimethyloctadecanoic acid; and 2,2-dimethylnona 
decanoic acid. 

[0013] Also knoWn in the art and identi?ed by Chemical 
Abstracts through registry numbers or locatable in early 
Chemical Abstracts are: 3,3-, 4,4- and 5,9-dimethyldecanoic 
acid; 3,3-, 3,5-, 3,7-, 3,9-, 4,8-, 9,9- and 10,10-dimethylun 
decanoic acid; 3,3-, 3,5-, 3,7-, 3,9-, 3,11-, 4,8- and 4,10 
dimethyldodecanoic acid; 3,3-, 3,4-, 3,5-, 3,7-, 3,9-, 3,11-, 
4,8-, 5,7-, 10,10-and 12,12-dimethyltridecanoic acid; 3,3-, 
3,5-, 3,7-, 3,9-, 3,11-, 4,4-, 4,8-, 5,7-, 5,9-, 6,10-, 7,8-, 6,12-, 
6,13-, 8,8-, 9,13-and 10,13-dimethyltetradecanoic acid; 3,3-, 
3,5-, 3,6-, 3,7-, 3,9-, 3,11-, 3,13-, 4,8-, 4,10-, 5,9-, 6,8-, 
6,10-and 14,14-dimethylpentadecanoic acid; 3,3-, 3,7-, 4,8-, 
4,10-, 4,14-, 5,9-, 6,12-, 7,9-, 8,12-, 8,14-, 11,15-and 15,15 
dimethylheXadecanoic acid; 3,3-, 5,9-, 8,10- and 12,16 
dimethylheptadecanoic acid; 3,3-, 7,9-, 9,10-, 9,11- and 
17,17-dimethyloctadecanoic acid; and 3,3-dimethylnonade 
canoic acid. In a feW cases, the acids must be extracted from 
natural miXtures of fatty esters. 

[0014] As referred to in Kirk Othmer’s article supra, other 
branched fatty acids knoWn in the literature include: 2,9 
dimethyloctadecanoic acid, 14-ethylheXadecanoic acid, 
15-ethylheptadecanoic acid, and 12-n-heXyloctadecanoic 
acid. There are also numerous knoWn examples of branched 
fatty acids containing quaternary carbon atoms, for eXample, 
any of the knoWn 2,2-dimethyl substituted long-chain fatty 
acids speci?cally named hereinabove. 

[0015] The knoWn trimethyl-substituted fatty acids, hav 
ing chemical abstracts registry numbers, include: 2,5,9 
trimethyldecanoic acid; 2,4,5-, 2,4,6- and 2,6,10-trimethy 
lundecanoic acid; 2,4,6-, 2,4,8-, 2,6,10- and 3,7,11 
trimethyldodecanoic acid; 4,8,12-, 3,7,9-, 3,5,9-, 2,4,10-, 
2,4,8-, 2,4,6-, 2,6,10- and 4,8,12-trimethyltridecanoic acid; 
2,4,6-, 2,4,8-, 2,6,10-, 3,6,13-, 3,7,9-, 3,7,11- and 5,9,13 
trimethyltetradecanoic acid; 2,4,6-, 2,4,8-, 3,4,7-, 3,5,9-, 
3,7,9-, 3,7,11-, 3,9,11-, 3,14,14- and 6,10,14-trimethylpen 
tadecanoic acid; 2,3,4- and 2,4,8-trimethylheXadecanoic 
acid; 4,8,12-trimethylheptadecanoic acid; 2,4,8-trimethyloc 
tadecanoic acid; and 4,8,12-trimethyloctadecanoic acid. 

[0016] The knoWn polymethyl-substituted fatty acids 
include: 2,4,6,8-tetramethylundecanoic acid; 2,4,6,8,10 
pentamethyldodecanoic acid; 3,7,9,11- and 3,5,9,11-tetram 
ethyltridecanoic acid; 2,2,4,6,8,10-heXamethyltridecanoic 
acid; 3,9,11,13-, 3,7,11,13-, 3,7,9,11-, 2,4,6,10-, 3,5,11,13-, 
3,5,9,11-, 2,4,8,10- and 3,3,12,12-tetramethyltetradecanoic 
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acid; 2,6,10,14-tetramethylpentadecanoic acid; 2,6,10,14 
and 3,7,11,15-tetramethylheXadecanoic acid; 4,8,12,16-tet 
ramethylheptadecanoic acid; 5,7,13,17-tetramethyloctade 
canoic acid; and 2,2,17,17-tetramethyloctadecanoic acid. 

[0017] KnoWn monoethyl-substituted fatty acids include: 
2-, 4- and 6-ethyldecanoic acid; 2-ethylundecanoic acid; 2-, 
4-, 6- and 10-ethyldodecanoic acid; 2-ethyltridecanoic acid; 
2-, 4- and 6-ethyltetradecanoic acid; 4- and 13-ethylpenta 
decanoic acid; 2-ethylheXadecanoic acid; 2- and 15-ethyl 
heptadecanoic acid; 2-, 3-, 9-, 12- and 16-ethyloctadecanoic 
acid; and 2-ethylnonadecanoic acid. 

[0018] KnoWn monopropyl-substituted fatty acids 
include: 2-propyldecanoic acid, 2- and 3-propylundecanoic 
acid; 2- and 6-propyldodecanoic acid; 2-propyltridecanoic 
acid; 2- and 3-propyltetradecanoic acid; 2- and 3-propyl 
pentadecanoic acid; 2-, 3- and 4-propylheXadecanoic acid; 
2-propylheptadecanoic acid; and 2-propyloctadecanoic acid. 

[0019] Other knoWn substituted fatty acids include 
2-ethyl-6-ethyl, 2,2-diethyl and 2-ethyl-6-methyldecanoic 
acid; 2-ethyl-6,8-dimethyl, 2-ethyl-4,6-dimethyl and 
2-ethyl-6-methylundecanoic acid; 2-ethyl-4,6,10-trimethyl, 
2-ethyl-6,10-dimethyl, 2-ethyl-6,8-dimethyl, 2-ethyl-4,6 
dimethyl and 2-ethyl-6-methyldodecanoic acid; 2,8-diethyl 
12-methyl, 2-ethyl-12-methyl and 2-ethyl-10-methyltride 
canoic acid; 2,10-diethyl-6-methyl, 2-ethyl-6,10-dimethyl, 
2-ethyl-6,8-dimethyl, and 2-ethyl-4,8-dimethyltetrade 
canoic acid. 

[0020] Yet other substituted fatty acids knoWn in the art 
include: 2,2-diethyl and 6-ethyl-2,4-dimethyldecanoic acid; 
4-ethyl-5-methyl and 3-ethyl-3-methylundecanoic acid; 2,2 
diethyldodecanoic acid; 3-ethyl-3-methyltridecanoic acid; 
3-ethyl-3-methylpentadecanoic acid; 4,6-diethylheXade 
canoic acid; 4,6-diethyl and 2-ethyl-2-propyloctadecanoic 
acid; and 3-ethyl-3-methylnonadecanoic acid. 

[0021] In referring especially to the early literature, the 
folloWing terms have been used as synonyms: 

[0022] decanoic acid: capric acid 

[0023] undecanoic acid: undecylic acid or hende 
canoic acid 

[0024] 

[0025] 

[0026] 

[0027] 

[0028] 

[0029] 

[0030] 

[0031] 
[0032] Additionally, With respect to substitution positions 
in fatty acids, the folloWing greek letters used in the past are 
synonymous to the indicated numbered positions of substi 
tution: ot=2, [3=3, y=4, 6=5, e=6, i=7, n=8, 0=9, o=10, K=11, 
7»=12, p=13, v=14, E=15, o=16, rc=17, p=18, o=19. 

[0033] Thus, for eXample, the modern term “2,2-dimeth 
ylheptadecanoic acid” and the older term ot,ot-dimethylmar 
garic acid” are perfectly synonymous. 

dodecanoic acid: lauric acid 

tridecanoic acid: tridecoic acid 

tetradecanoic acid: myristic acid 

pentadecanoic acid: no early synonym 

heXadecanoic acid: palmitic acid 

heptadecanoic acid: margaric acid 

octadecanoic acid: stearic acid 

nonadecanoic acid: nonadecoic acid 
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methyl, 6-ethyl-7-propyl, 5-propyl-6-ethyl, 3-hexyl 
4-methyl, 3-heptyl-4-ethyl, 4-hexyl-5-propyl, 
4-butyl-5-ethyl, 6-methyl-7-propyl, 5-propyl-6-me 
thyl, 5-butyl-6-ethyl, 3-heptyl-4-methyl, 3-hexyl-4 
ethyl, 4-hexyl-5-ethyl, 4-pentyl-5-propyl, 5,6-dibu 
tyl, 5-pentyl-6-propyl and 3-heptyl-4 
methyldecanoic acid; 5-propyl-6-methyl, 6,7 
diethyl, 7-methyl-8-propyl, 4-pentyl-5-methyl, 
5-butyl-6-ethyl, 6,7-dipropyl, 3-heptyl-4-methyl, 
4-hexyl-5-ethyl, 5-pentyl-6-propyl, 6-methyl-7 
ethyl, 6-ethyl-7-methyl, 5-ethyl-6-methyl, 7-methyl 
8-ethyl, 5-butyl-6-methyl, 4-butyl-5-methyl, 
6-ethyl-7-propyl, 6-propyl-7-ethyl, 3-hexyl-4-me 
thyl, 4-hexyl-5-methy, 4-pentyl-5-ethyl, 5-pentyl-6 
ethyl, 6-propyl-7-butyl and 6-butyl-7-propylunde 
canoic acid; 5-pentyl-6-methyl, 6,7-diethyl, 7,8 
diethyl, 6-ethyl-7-methyl, 7-methyl-8-ethyl, 5-butyl 
6-methyl, 7-ethyl-8-propyl, 6-propyl-7-ethyl, 
4-hexyl-5-methyl, 5-pentyl-6-ethyl, 7-methyl-8-pro 
pyl, 6-propyl-7-methyl, 4-pentyl-5-methyl, 7-ethyl 
8-butyl, 6-butyl-7-ethyl, 6-butyl-7-ethyl, 5-butyl-6 
ethyl, 6,7-dipropyl and 7,8-dipropyldodecanoic acid; 
7-ethyl-8-propyl, 7-propyl-8-ethyl, 7,8-dipropyl, 
7,8-diethyl, 8-methyl-9-propyl, 6-propyl-7-methyl, 
5-pentyl-6-methyl, 7-methyl-8-ethyl, 6-ethyl-7-me 
thyl, 8-methyl-8-ethyl, 8-methyl-9-butyl, 6-butyl-7 
methyl, 6-butyl-7-methyl, 5-butyl-6-methyl, 6-pro 
pyl-7-ethyl and 8-ethyl-9-propyltridecanoic acid; 
6-propyl-7-methyl, 9-methyl-10-propyl, 8-ethyl-9 
propyl, 7-ethyl-8-methyl, 7-propyl-8-ethyl, 8-me 
thyl-9-ethyl, 8-methyl-9-propyl, 7-propyl-8-methyl, 
7,8-diethyl and 8,9-diethyltetradecanoic acid; 8,9 
diethyl, 9-methyl-10-propyl, 7-propyl-8-methyl, 
8-methyl-9-ethyl, 8-ethyl-9-methyl, 7-ethyl-8-me 
thyl and 9-methyl-10-ethylpentadecanoic acid; 
8-ethyl-9-methyl and 9-methyl-10-ethylhexade 
canoic acid; and mixtures thereof; 

[0046] (k) mixtures of (a) to 

[0047] This composition of matter, When added to con 
sumer product formulations, have many valuable effects and 
uses including, for example, as surfactants, cosurfactants, 
foam boosters, suds suppressors, calcium sequestrants/lime 
soap dispersants, crystal groWth modi?ers for the calcium 
soaps of straight-chain fatty acids, as consumer product 
physical property modi?ers (for example as viscosity modi 
?ers for liquid detergents), as soil modi?ers for improving 
the removability of soil from a substrate, as dual-functional 
cleaning/care materials, as fungicides or antimicrobials, as 
consumer product dissolution aids, and as skin or hair feel 
improvement agents. Other uses, depending on the speci?c 
compounds used, include fabric softening and paper product 
formulation. 

[0048] In a second embodiment of the invention, the 
branched carboxylic acid in the composition of matter can 
form one or more ester or amide linkages With a compound 

containing a nitrogen, preferably quaternary nitrogen, atom 
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to produce fabric softening actives. Speci?cally, the actives 
preferably have the formulas: 

[0049] Wherein each R substituent is hydrogen or a short 

chain C1-C6, preferably C1-C3 alkyl or hydroxyalkyl group, 
e.g., methyl (most preferred), ethyl, propyl, hydroxyethyl, 
and the like, benZyl, or mixtures thereof; each m is 2 or 3, 
preferably 2; each n is from 1 to about 4, preferably 2; each 

Y is —O—(O)C— or —(R)N—(O)C— preferably 
—O—(O)C—; the sum of carbons in each R1, plus one 

When Y is —O—(O)C— or —(R)N—(O)C— (“YR1 sum” , 
is C6-C22, preferably C12_22, more preferably C14-C2O, 
(hereinafter, R1 and YR1 are used interchangeably to repre 
sent the hydrophobic chain, the R1 chain lengths in general 
being even numbered for fatty alcohols and odd for fatty 
acids), but no more than one YR1 sum being less than about 

12 and then the other R1, or YRl, sum is at least about 16, 

With each R1 comprising a long chain CS-C21 (or C6-C2), 
preferably Clo-C2O (or C9-C1g) unsaturated alkyl, most 
preferably C12-C18 (or C11-C17) unsaturated alkyl, or at lest 
one of the branched carboxylic acid in the composition of 
matter the ratio of the branched carboxylic acid to unsatur 

ated alkyl being from about 1:0 to about 5:95, preferably 
from about 75:25 to about 25:75, more preferably from 
about 50:50 to about 30:70, and for the unsaturated alkyl 
group, the Iodine Value of the parent fatty acid of this R1 
group is preferably from about 20 to about 140, more 
preferably from about 50 to about 130; and most preferably 
from about 70 to about 115 and Wherein the counterion, 
X—, can be any softener-compatible anion, preferably, 
chloride, bromide, methylsulfate, ethylsulfate, sulfate, and/ 
or nitrate, more preferably chloride and/or methylsulfate; 

2) 
YR1 

CHZYRI 

[0050] Wherein each Y, R, R1, and X(_) have the same 
meanings as before (Such compounds include those having 
the formula: 

[0051] Where —O—(O)CR1 is derived partly from unsat 
urated, e.g., oleic, fatty acid and, preferably, each R is a 
methyl or ethyl group and preferably each R1 is in the range 
of C15 to C19; 

[0052] 3) 
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[0053] wherein each m is 2 or 3, R1 and X“ have the same 
meanings as before; 

4) 
N— CH; 

R1— c X 

0 N" — cH2 
/ 

[0054] Wherein each R, R1, and X- have the de?nitions 
given above; each R2 is a C1_6 alkylene group, preferably an 
ethylene group; and G is an oxygen atom or an —NR— 

5 
N—CH2 ) 

1 // 
R —c 

O N—CH 
|| / 2 

[0055] 
[0056] 6) reaction products of substantially unsatur 

ated and/or branched chain higher fatty acids With 
dialkylenetriamines in, e.g., a molecular ratio of 
about 2:1, said reaction products containing com 
pounds of the formula: 

Wherein R1, R2 and G are de?ned as above; 

[0057] Wherein R1, R2 are de?ned as above, and each R3 
is a CL6 alkylene group, preferably an ethylene group; 

[0061] 8) the reaction product of substantially unsat 
urated and/or branched chain higher fatty acid With 
hydroXyalkylalkylenediamines in a molecular ratio 
of about 2:1, said reaction products containing com 
pounds of the formula: 

9) 

[0063] Wherein R, R1, R2, and X“ are de?ned as above; 

[0064] 10) acyclic quaternary ammonium salts hav 
ing the formula: 
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[0065] Wherein R5 and R6 are C1-C4 alkyl or hydroXyalkyl 
groups, and R1 and X- are de?ned as herein above; 

[0066] 11) substituted imidaZolinium salts having the 
formula: 

+ 

N —CH; 
// 

R1—c X 
\ 
N —CH; 

/ 
R7 H 

[0067] Wherein R7 is hydrogen or a C1-C4 saturated 
alkyl or hydroXyalkyl group, and R1 and X“ are 
de?ned as hereinabove; 

[0068] 12) substituted imidaZolinium salts having the 
formula: 

+ 

N— CH2 

R1— c X 

N— CH; 
/ 

H0—R2 R5 

[0069] Wherein R5 is a C1-C4 alkyl or hydroXyalkyl group, 
and R1, R2, and X“ are as de?ned above; 

[0070] 13) alkylpyridinium salts having the formula: 

[0071] Wherein R1 and X“ are de?ned as herein above; 

[0072] 14) alkanamide alkylene pyridinium salts hav 
ing the formula: 

[0073] Wherein R1, R2 and X- are de?ned as herein above; 
and. 

[0074] 15) miXtures thereof. 

[0075] The above compounds preferably have a phase 
transition temperature of less than about 50° C., more 
preferably less than about 35° C., even more preferably less 
than about 20° C., and yet even more preferably less than 
about 0° C. Fabric softening compounds having such phase 
transition temperatures are easier to process, provide fabrics 
having improved Water absorption properties, and provide 
superior fabric feel. 
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[0076] The present invention also relates to fabric soften 
ing compositions containing, as an essential component, 
from about 2% to about 80%, preferably from about 13% to 
about 75%, more preferably from about 15% to about 70%, 
and even more preferably from about 19% to about 65%, by 
Weight of the composition, of said fabric softener actives, 
said fabric softener actives being selected from the com 
pounds identi?ed hereinbefore, and mixtures thereof. These 
fabric softening compositions contains: 

[0077] A) from about 2% to about 80%, preferably 
from about 13% to about 75%, more preferably from 
about 15% to about 70%, and even more preferably 
from about 19% to about 65%, by Weight of the 
composition, of biodegradable fabric softener active 
identi?ed hereinbefore 

[0078] B) optionally, but preferably, the composi 
tions can also contain an effective amount to improve 
clarity, less than about 40%, more preferably from 
about 10% to about 35%, more preferably from 
about 12% to about 25%, and even more preferably 
from about 14% to about 20%, by Weight of the 
composition of principal solvent having a ClogP of 
from about —2.0 to about 2.6, more preferably from 
about —1.7 to about 1.6, and even more preferably 
from about -1.0 to about 1.0, as de?ned hereinafter” 
said principal solvent preferably selected from the 
group consisting of: 2,2,4-trimethyl-1,3-pentane 
diol; the ethoxylate, diethoxylate, or triethoxylate 
derivatives of 2,2,4-trimethyl-1,3-pentane diol; 
2-ethylhexyl-1,3-diol; the ethoxylate, diethoxylate, 
or triethoxylate derivatives of 2-ethylhexyl-1,3-diol; 
1,2 hexanediol; hexylene glycol; and mixtures 
thereof to provide a clear product; 

[0079] C) optionally, but preferably, an effective 
amount, suf?cient to improve clarity, of loW molecu 
lar Weight Water soluble solvents like ethanol, iso 
propanol, propylene glycol, 1,3-propanediol, propy 
lene carbonate, etc., said Water soluble solvents 
being at a level that Will not form clear compositions 
by themselves; 

[0080] D) optionally, but preferably, an effective 
amount to improve clarity, of Water soluble calcium 
and/or magnesium salt, preferably chloride; and 

[0081] E) the balance being Water. 
[0082] Preferably, the fabric softening compositions 
herein are aqueous, translucent or clear, preferably clear, 
compositions containing from about 3% to about 95%, 
preferably from about 10% to about 80%, more preferably 
from about 30% to about 70%, and even more preferably 
from about 40% to about 60%, Water and from about 3% to 
about 40%, preferably from about 10% to about 35%, more 
preferably from about 12% to about 25%, and even more 
preferably from about 14% to about 20%, of the above 
principal alcohol solvent B. These preferred products (fabric 
softening compositions) are not translucent, or clear, Without 
principal solvent B. The amount of principal solvent B. 
required to make the compositions translucent, or clear, is 
preferably more than 50%, more preferably more than about 
60%, and even more preferably more than about 75%, of the 
total organic solvent present. 

[0083] The fabric softening compositions can also be 
prepared as conventional dispersions of the fabric softener 
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active containing from about 2% to about 50%, preferably 
from about 10% to about 40%, more preferably from about 
15% to about 30%, of the fabric softener active. The fabric 
softening compositions can also be prepared as solids, either 
granular, or attached to substrates, as disclosed hereinafter. 

[0084] The pH of the aqueous fabric softening composi 
tions should be from about 1 to about 7, preferably from 
about 1.5 to about 5, more preferably from about 2 to about 
3.5. 

[0085] All percentages and proportions herein are by 
Weight unless otherWise indicated. All documents are incor 
porated, in their relevant part, by reference. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0086] Highly preferred for the purpose of consumer 
cleaning products such as laundry detergents and personal 
care compositions of the invention, are the fatty acids and 
the salts identi?ed hereinabove. The esters are not compa 
rable in their utility for such products but may be useful as 
intermediates and in fabric conditioners and non-laundry 
applications also described herein. 

[0087] As used herein the term branched carboxylic acid 
includes not only the branched carboxylic acid but also any 
stereoisomers, loWer alkyl esters (preferably C1-C3, more 
preferably methyl esters) and salts (preferably sodium, 
potassium, ammonium, substituted ammonium, aluminum, 
Zinc, calcium and magnesium salts). The composition of 
matter may also include mixtures, see herein after, for 
example, mixtures of acid, esters and salts With different or 
identical carbon chains. The composition of matter herein 
can be used alone, in mixtures With each other in any 
proportion, or in mixtures With any knoWn (conventional) 
materials such as those disclosed in the background. We 
distinguish herein betWeen (I) levels of any inventive com 
pound in, on one hand, a mixture containing only the 
composition of matter or its mixtures With other conven 
tional fatty acids or their derivatives and (II) levels of any 
composition of matter, or mixture containing same, in a 
fully- formulated consumer product. In terms of (I), levels 
suitable herein are typically about 1% or higher, preferably 
5% or higher, more preferably 10% or higher, and com 
monly up to about 51% to 99.9%. 

[0088] The invention also encompasses mixtures of the 
composition of matter(s) With knoWn materials, i.e., levels 
are of the type (II). Such compositions include a composi 
tion comprising (neW material) from about 5% to about 
99.9% of compounds according to any one or more of the ten 
aspects de?ned above; said composition further comprising 
(conventional materiel) (ii) from about 5% to about 95% of 
conventional compounds selected from linear fatty acid 
compounds or the C1-C3 alkyl esters (preferably methyl 
esters) or salts (preferably sodium, potassium, ammonium, 
substituted ammonium, aluminum, Zinc, calcium and mag 
nesium salts) of any of said (conventional) compounds. 
Alternatively, the conventional linear materials can be 
replaced by, or mixed With to provide comparable propor 
tions, conventional alkyl-substituted fatty acid compounds 
or the stereoisomers, C1-C3 alkyl esters (preferably methyl 
esters) and salts (preferably sodium, potassium, ammonium, 
substituted ammonium, aluminum, Zinc, calcium and mag 
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nesium salts) of any of said (conventional alkyl-substituted) 
compounds; and mixtures thereof. 

[0089] To further illustrate, conventional alkyl-substituted 
fatty acid compounds (see background) permit the present 
invention to include a mixture of composition of the matter 
and further comprising from about 0.1% to about 95% of 
said conventional compounds, (ii), selected from the group 
consisting of: 2-methyl, 3-methyl, 4-methyl, 5-methyl, 
6-methyl, 7-methyl, 8-methyl and 9-methyldecanoic acid; 
2-methyl, 3-methyl, 4-methyl, 5-methyl, 6-methyl, 7-me 
thyl, 8-methyl, 9-methyl and 10-methylundecanoic acid; 
2-methyl, 3-methyl, 4-methyl, 5-methyl, 6-methyl, 7-me 
thyl, 8-methyl, 9-methyl, 10-methyl and 11-methyldode 
canoic acid; 2-methyl, 3-methyl, 4-methyl, 5-methyl, 8-me 
thyl, 9-methyl, 11-methyl and 12-methyltridecanoic acid; 
2-methyl, 3-methyl, 4-methyl, 5-methyl, 6-methyl, 7-me 
thyl, 8-methyl, 9-methyl, 10-methyl, 11-methyl, 12-methyl 
and 13-methyltetradecanoic acid; 2-methyl, 3-methyl, 4-me 
thyl, 6-methyl, 7-methyl, 10-methyl, 11-methyl, 12-methyl, 
13-methyl and 14-methylpentadecanoic acid; 2-methyl, 
3-methyl, 4-methyl, 5-methyl, 6-methyl, 7-methyl, 8-me 
thyl, 9-methyl, 10-methyl, 11-methyl, 12-methyl, 13-me 
thyl, 14-methyl and 15- methylhexadecanoic acid; 2-methyl, 
3-methyl, 4-methyl, 5-methyl, 6-methyl, 7-methyl, 8-me 
thyl, 9-methyl, 10-methyl, 11-methyl, 12-methyl, 13-me 
thyl, 14-methyl, 15-methyl and 16-methylheptadecanoic 
acid; 2-methyl, 3-methyl, 4-methyl, 5-methyl, 6-methyl, 
7-methyl, 8-methyl, 9-methyl, 10-methyl, 11-methyl, 
12-methyl, 13-methyl, 14-methyl, 15-methyl, 16-methyl and 
17-methyloctadecanoic acid; 2-methyl, 3-methyl, 4-methyl, 
10-methyl, 17-methyl and 18-methylnonadecanoic acid; and 
the stereoisomers, C1-C3 alkyl esters (preferably methyl 
esters) and salts (preferably sodium, potassium, ammonium, 
substituted ammonium, aluminum, Zinc, calcium and mag 
nesium salts) of any of these compounds. 

[0090] Certain very valuable mixtures of the invention are 
further illustrated by: a composition Wherein the composi 
tion of matter includes: 

[0091] one or more branched carboxylic acid of (b) 
and one or more branched carboxylic acid of (c) and 
one or more branched carboxylic acid of (i), option 
ally complemented by one or more branched car 
boxylic acid of (a); 

[0092] one or more compounds branched carboxylic 
acid of (b), (d), (g) and (h) aspects optionally 
complemented by one or more branched carboxylic 
acid of (a); 

[0093] one or more branched carboxylic acid of (b), 
(c), (d), (g) and (h) aspects optionally complemented 
by one or more branched carboxylic acid of (a); and 

[0094] one or more branched carboxylic acid of (b), 
(c), (d), (g), (h) and aspects optionally comple 
mented by one or more branched carboxylic acid of 

(a) 
[0095] Other mixture-type compositions can include only 
different compounds of a single group of branched carboxy 
lic acids, such as a mixture of branched carboxylic acids of 
(0); or any mixture in any proportions of any branched 
carboxylic acid of any of the branched carboxylic acids of 
(a)-(k) With any knoWn branched fatty acids, Whether satu 
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rated or unsaturated, including isostearic acid, isopalmitic 
acid or their unsaturated analogs. 

[0096] Also encompassed by Way of mixtures is a com 
position comprising at least about 1% of the composition 
of matter of any one or more of the branched carboxylic 
acids (a)-(k) in said salt form; and (iii) at least about 1% of 
conventional fatty acids in salt form. 

[0097] In terms of preferred composition of matter, there 
are also included herein any of the composition of matter 
being substantially free (the term generally meaning about 
0.2% or less, or only adventitious amounts) of quaternary 
carbon containing fatty acids or their salts or derivatives. 
Such materials reduce biodegradability of the compositions. 

[0098] Another preferred composition comprises a mix 
ture of the composition of matter of any one or more of the 
branched carboxylic acids (a)-(k) in Which there are present 
at least some of the branched carboxylic acids Which have an 
odd total number of carbon atoms, and at least some of the 
branched carboxylic acids having an even total number of 
carbon atoms. 

[0099] In terms of the range in total carbon atoms in the 
composition of matter, the invention preferably encom 
passes a composition a mixture of the branched carboxylic 
acids (a)-(k), each of the branched carboxylic acids having 
a total of from 12 carbon atoms to 20 carbon atoms, more 
preferably from 14 carbon atoms to 19 carbon atoms, even 
more preferably from 15 carbon atoms to 18 carbon atoms. 

[0100] Another preferred composition of the invention is 
based on any of the branched carboxylic acids (a)-(k), alone 
or in mixtures With conventional fatty acid derivatives and 
comprising a mixture of the compounds, the mixture con 
taining not more than about 0.1% by Weight of compounds 
having 12 or feWer, preferably not more than about 14 or 
feWer, carbon atoms. 

[0101] Yet another preferred composition is a mixture of 
the composition of matter(or mixtures thereof With conven 
tional fatty acids or derivatives) Wherein any alkyl substitu 
ent in any of said compounds is methyl. 

[0102] Another preferred composition of the invention is 
based on any of the branched carboxylic acids (a)-(k), in 
combination With conventional additives to form cleaning 
compositions, skin care compositions and personal cleans 
ing compositions. The cleaning composition Would com 
prise: 

[0103] from about 0.05% to about 99.9%, prefer 
ably 0.5% to about 95%, more preferably 1% to 
about 90%, even more preferably 5% to about 75% 
by Weight of a composition of mater, namely any of 
the branched carboxylic acids (a)-(k), alone or in 
mixtures; and 

[0104] (ii) from about 0.0001 to about 99.99%, pref 
erably 0.5% to about 95%, more preferably 1% to 
about 90%, even more preferably 5% to about 80% 
by Weight of conventional cleaning additive. 

[0105] The skin care composition Would comprise: 

[0106] from about 0.05% to about 99.9%, prefer 
ably 0.5% to about 95%, more preferably 1% to 
about 90%, even more preferably 5% to about 75% 
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by Weight of a composition of mater namely any of 
the branched carboxylic acids (a)-(k), alone or in 
mixtures; and 

[0107] (ii) from about 0.0001 to about 99.99%, pref 
erably 0.5% to about 95%, more preferably 1% to 
about 90%, even more preferably 5% to about 75% 
by Weight of a conventional skin care additive. 

[0108] The personal cleansing composition Would com 
prise: 

[0109] from about 0.05% to about 99.9%, prefer 
ably 0.5% to about 95%, more preferably 1% to 
about 90%, even more preferably 5% to about 75% 
by Weight of a composition of mater namely any of 
the branched carboxylic acids (a)-(k), alone or in 
mixtures; and 

[0110] (ii) from about 0.0001 to about 99.99%, pref 
erably 0.5% to about 95%, more preferably 1% to 
about 90%, even more preferably 5% to about 75% 
by Weight of a conventional personal cleansing addi 
tive. 

[0111] Another preferred composition of the invention is 
paper article comprising at least about 0.0001% by Weight of 
said composition of matter namely any of the branched 
carboxylic acids (a)-(k), alone or in mixtures. The paper 
article can be any conventional paper article Well knoWn in 
the art. This paper article can be in the form of a toilet tissue, 
a disposable tissue or disposable Wipe. 

[0112] It is also preferred that the composition of mater 
namely any of the branched carboxylic acids (a)-(k), alone 
or in mixtures comprise no more than about 0.1% aldehyde 
impurity. Furthermore, it is preferred that the composition of 
mater namely any of the branched carboxylic acids (a)-(k), 
alone or in mixtures comprise no more than about 0.1% 
unsaturated impurity. 

[0113] It is also preferred that composition of mater 
namely any of the branched carboxylic acids (a)-(k), alone 
or in mixtures has at least 10%, more preferably of the 
branched carboxylic acid has from 16 to 17 carbon atoms in 
total. It is also preferred that the composition of mater 
namely any of the branched carboxylic acids (a)-(k), alone 
or in mixtures comprises a mixture of at least six, more 
preferably 20, even more preferably 40, of the branched 
carboxylic acid. 

[0114] The fabric softening compositions described here 
inbefore can optionally, but preferably comprise less than 
about 40%, preferably from about 10% to about 35%, more 
preferably from about 12% to about 25%, and even more 
preferably from about 14% to about 20%, of the principal 
solvent, by Weight of the composition. Said principal solvent 
is selected to minimiZe solvent odor impact in the compo 
sition and to provide a loW viscosity to the ?nal composition. 

[0115] The suitability of any principal solvent for the 
formulation of the liquid, concentrated, preferably clear, 
fabric softener compositions herein With the requisite sta 
bility is surprisingly selective. Suitable solvents can be 
selected based upon their octanol/Water partition coefficient 
(P). Octanol/Water partition coefficient of a principal solvent 
is the ratio betWeen its equilibrium concentration in octanol 
and in Water. The partition coefficients of the principal 
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solvent ingredients of this invention are conveniently given 
in the form of their logarithm to the base 10, logP. 

[0116] The logP of many ingredients has been reported; 
for example, the Pomona92 database, available from Day 
light Chemical Information Systems, Inc. (Daylight CIS), 
Irvine, Calif., contains many, along With citations to the 
original literature. HoWever, the logP values are most con 
veniently calculated by the “CLOGP” program, also avail 
able from Daylight CIS. This program also lists experimen 
tal logP values When they are available in the Pomona92 
database. The “calculated logP” (ClogP) is determined by 
the fragment approach of Hansch and Leo (cf., A. Leo, in 
Comprehensive Medicinal Chemistry, Vol. 4, C. Hansch, P. 
G. Sammens, J. B. Taylor and C. A. Ramsden, Eds., p. 295, 
Pergamon Press, 1990, incorporated herein by reference). 
The fragment approach is based on the chemical structure of 
each ingredient, and takes into account the numbers and 
types of atoms, the atom connectivity, and chemical bond 
ing. These ClogP values, Which are the most reliable and 
Widely used estimates for this physicochemical property, are 
preferably used instead of the experimental logP values in 
the selection of the principal solvent ingredients Which are 
useful in the present invention. Other methods that can be 
used to compute ClogP include, e.g., Crippen’s fragmenta 
tion method as disclosed in J. Chem. Inf. Comput. Sci., 27, 
21 (1987); VisWanadhan’s fragmentation method as disclose 
in J. Chem. Inf. Comput. Sci., 29, 163 (1989); and Broto’s 
method as disclosed in Eur. J. Med. Chem.—Chim. Theor., 
19, 71 (1984). The principal solvents herein are selected 
from those having a ClogP of from about 0.15 to about 0.64, 
preferably from about 0.25 to about 0.62, and more prefer 
ably from about 0.40 to about 0.60, said principal solvent 
preferably being at least someWhat asymmetric, and prefer 
ably having a melting, or solidi?cation, point that alloWs it 
to be liquid at, or near room temperature. Solvents that have 
a loW molecular Weight and are biodegradable are also 
desirable for some purposes. The more asymmetric solvents 
appear to be very desirable, Whereas the highly symmetrical 
solvents such as 1,7-heptanediol, or 1,4-bis(hydroxymeth 
yl)cyclohexane, Which have a center of symmetry, appear to 
be unable to provide the essential clear compositions When 
used alone, even though their ClogP values fall in the 
preferred range. 

[0117] The most preferred principal solvents can be iden 
ti?ed by the appearance of the softener vesicles, as observed 
via cryogenic electron microscopy of the compositions that 
have been diluted to the concentration used in the rinse. 
These dilute compositions appear to have dispersions of 
fabric softener that exhibit a more unilamellar appearance 
than conventional fabric softener compositions. The closer 
to uni-lamellar the appearance, the better the compositions 
seem to perform. These compositions provide surprisingly 
good fabric softening as compared to similar compositions 
prepared in the conventional Way With the same fabric 
softener active. The compositions also inherently provide 
improved perfume deposition as compared to conventional 
fabric softening compositions, especially When the perfume 
is added to the compositions at, or near, room temperature. 

[0118] A comprehensive list of possible principal solvents 
can be found in US. Pat. No. 5,747,443, Which is incorpo 
rated herein by reference. 

[0119] The above fabric softeners can also be combined 
With other fabric softeners, such as, those in US. Pat. No. 
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3,861,870, Edwards and Diehl; U.S. Pat. No.4,308,151, 
Cambre; U.S. Pat. No. 3,886,075, Bernardino; US. Pat. No. 
4,233,164, Davis; US. Pat. No. 4,401,578, Verbruggen; US. 
Pat. No. 3,974,076, Wiersema and Rieke; and US. Pat. No. 
4,237,016, Rudkin, Clint, and Young, all of said patents 
being incorporated herein by reference. The additional soft 
ener actives herein are preferably those that are highly 
branched and/or unsaturated versions of the traditional soft 
ener actives, i.e., di-long chain alkyl nitrogen derivatives, 
normally cationic materials, such as dioleyldimethylammo 
nium chloride and imidaZolinium compounds as described 
hereinafter. Examples of more biodegradable fabric soften 
ers can be found in US. Pat. No. 3,408,361, Mannheimer, 
issued Oct. 29, 1968; Us. Pat. No. 4,709,045, Kubo et al., 
issued Nov. 24, 1987; US. Pat. No. 4,233,451, Pracht et al., 
issued Nov. 11, 1980; Us. Pat. No. 4,127,489, Pracht et al., 
issued Nov. 28, 1979; Us. Pat. No. 3,689,424, Berg et al., 
issued Sep. 5, 1972; US. Pat. No. 4,128,485, Baumann et 
al., issued Dec. 5, 1978; Us. Pat. No. 4,161,604, Elster et 
al., issued Jul. 17, 1979; US. Pat. No. 4,189,593, Wechsler 
et al., issued Feb. 19, 1980; and US. Pat. No. 4,339,391, 
Hoffman et al., issued Jul. 13, 1982, said patents being 
incorporated herein by reference. 

[0120] An example of Compound 4. is 1-methyl-1-oley; 
lamidoethyl-2-oleylimidaZolinium methylsulfate Wherein R 
is as de?ned above, R2 is an ethylene group, G is a NH 
group, R5 is a methyl group and X- is a methyl sulfate anion. 

[0121] An example of Compound 5. is 1-oleylamidoethyl 
2-oleylimidaZoline Wherein R1 is as de?ned above, R2 is an 
ethylene group, and G is a NH group. 

[0122] An example of Compound 6. is reaction products 
of oleic acids With diethylenetriamine in a molecular ratio of 
about 2:1, said reaction product mixture containing N,N“ 
dioleoyldiethylenetriamine With the formula: 

R1—C(O)—NH—CH2CH2—NH—CH2CH2—NH— 
C(O)—R1 

[0123] Wherein R1—C(O) is oleoyl group of any of the 
novel branched acids described herein or any commercially 
available oleic acid derived from a vegetable or animal 
source, such as Emersol® 223LL or Emersol® 7021, avail 
able from Henkel Corporation, and R2 and R3 are divalent 
ethylene groups. 

RBr or RI 

(1) 
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[0124] An example of Compound 7. is a difatty amidoam 
ine based softener having the formula: 

[R1—C(O)—NH—CH2CH2— 
N(CH3)(CH2CH2OH)—CH2CH2—NH—C(O)—R1]* 
CH3SO4’ 

[0125] Wherein R1—C(O) is oleoyl group of any of the 
novel branched acids described herein or any commercially 
available oleic acid derived from a vegetable or animal 
source. 

[0126] An example of Compound 8. is reaction products 
of oleic acids With N-2-hydroxyethylethylenediamine in a 
molecular ratio of about 2:1, said reaction product mixture 
containing a compound of the formula: 

R1—C(O2—NH—CH2CH2—N(CH2CH2OH)— C(O)—R 

[0127] Wherein R1—C(O) is oleoyl group of any of the 
novel branched acids described herein or any commercially 
available oleic acid derived from a vegetable or animal 
source such as Emersol® 223LL or Emersol® 7021, avail 
able from Henkel Corporation. 

[0128] An example of Compound 9. is the diquaternary 
compound having the formula: 

2@ 

R1 R1 

[0129] Wherein R1 is oleoyl group of any of the novel 
branched acids described herein. 

[0130] An example of Compound 13. is 1-ethyl-1-(2 
hydroxyethyl)-2-isoheptadecylimidaZolinium ethylsulfate 
Wherein R1 is as de?ned above, R2 is an ethylene group, R5 
is an ethyl group, and X“ is an ethylsulfate anion. 

[0131] The invention has numerous additional useful 
embodiments as described and illustrated in the examples, 
detergent examples and claims hereinafter. 

W 

RMgBX (X = Br or I) 
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EXAMPLE 1 

S-methylpentadecanoic Acid 

[0132] See GENERAL PROCEDURE I. Decyl bromide 
(compound (1), R=CH3(CH2)9—) is converted to its Grig 
nard reagent with magnesium in dry ether (1, Step (a)). To 
this is added 5-chloro-2-pentanone (Aldrich C6,2660-3) (I, 
Step The reaction mixture is worked up with acetic 
anhydride (I, Step to form chloroacetate Acetic acid 
is eliminated by re?uxing (3) in a suitable solvent, e.g., 
benZene (I, Step yielding a mixture of chloro- ole?n 
isomers (4)(R=CH3(CH2)5—). (4) is converted to its Grig 
nard reagent following standard practice. (I, Step (e)). The 
Grignard reagent is treated with carbon dioxide and aqueous 
acidic workup (I, Step followed by catalytic hydroge 
nation (Pd catalyst) to form S-methylpentadecanoic acid, 
(5). 

EXAMPLE 2 

7-methyltridecanoic Acid 

[0133] See GENERAL PROCEDURE I. Hexyl bromide 
(compound (1), R=CH3(CH2)5—) is converted to its Grig 
nard reagent with magnesium in dry ether (I, Step (a)). To 
this is added 5-chloro-2-pentanone (Aldrich C6,2660-3) (I, 
Step The reaction mixture is worked up with acetic 
anhydride (I, Step to form chloroacetate Acetic acid 
is eliminated by re?uxing (3) in a suitable solvent, e.g., 
benzene (I, Step yielding a mixture of chloro- ole?n 
isomers (4) (R=CH3(CH2)5—). (4) is converted to its Grig 
nard reagent following standard practice. (I, Step (e)). The 
Grignard reagent is treated with ethylene oxide followed by 
aqueous acidic workup (I, Step (h)), hydrogenation (I, Step 
(i)), Pd catalyst, and hydrobromination (I, Step The 
alkyl bromide (6) (R=CH3(CH2)5—, y=5) is converted to the 
Grignard reagent with magnesium (I, Step (k)), which is 
treated with carbon dioxide and aqueous acidic workup (I, 
Step to give the product, 7-methyltridecanoic acid, 

EXAMPLE 3 

8-methylpentadecanoic Acid 

[0134] See GENERAL PROCEDURE I. Heptyl bromide 
(compound (1), R=CH3(CH2)6—) is converted to its Grig 
nard reagent with magnesium in dry ether (I, Step (a)). To 
this is added 5-chloro-2-pentanone (Aldrich C6,2660-3) (I, 
Step The reaction mixture is worked up with acetic 
anhydride (I, Step to form chloroacetate Acetic acid 
is eliminated by re?uxing (3) in a suitable solvent, e.g., 
benZene (I, Step yielding a mixture of chloro- ole?n 
isomers (4) (R=CH3(CH2)6—). (4) is converted to its Grig 
nard reagent following standard practice. (I, Step (e)). The 
Grignard reagent is treated with ethylene oxide followed by 
aqueous acidic workup (I, Step (h)), hydrogenation (I, Step 
(i)), Pd catalyst, and hydrobromination (I, Step The 
alkyl bromide (6) (R=CH3(CH2)6—, y=5) is converted to the 
Grignard reagent with magnesium (I, Step (k)), which is 
treated with formaldehyde, and aqueous workup (I, Step 

Alkyl halide (8) (R=CH3(CH2)6—, x=6) is formed by 
hydrobromination (I, Step (0)). This is converted to its 

Grignard reagent with magnesium in dry ether (I, Step followed by treatment with carbon dioxide and aqueous 

acidic workup (I, Step to give the product, 8-methyl 
pentadecanoic acid, 
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EXAMPLE 4 

9-methylpentadecanoic Acid 

[0135] See GENERAL PROCEDURE I. Hexyl bromide 
(compound (1), R=CH3(CH2)5—) is converted to its Grig 
nard reagent with magnesium in dry ether (I, Step (a)). To 
this is added 5-chloro-2-pentanone (Aldrich C6,2660-3) (I, 
Step The reaction mixture is worked up with acetic 
anhydride (I, Step to form chloroacetate Acetic acid 
is eliminated by re?uxing (3) in a suitable solvent, e.g., 
benZene (I, Step yielding a mixture of chloro- ole?n 
isomers (4) (R=CH3(CH2)5—). (4) is converted to its Grig 
nard reagent following standard practice. (I, Step (e)). The 
Grignard reagent is treated with ethylene oxide followed by 
aqueous acidic workup (I, Step (h)), hydrogenation (I, Step 
(i)), Pd catalyst, and hydrobromination (I, Step The 
alkyl bromide (6) (R=CH3(CH2)5—, y=5) is converted to the 
Grignard reagent with magnesium (I, Step which is 
treated with ethylene oxide and aqueous acidic workup (I, 
Step and hydrobromination (I, Step The alkyl 
bromide (6) (R=CH3(CH2)5—, y=7) is converted to the 
Grignard reagent with magnesium (I, Step which is 
treated with carbon dioxide and aqueous acidic workup (I, 
Step to give the product, 9-methylpentadecanoic acid, 
(7). 

EXAMPLE 5 

10-methyltridecanoic Acid 

[0136] See GENERAL PROCEDURE I. 1-propyl bro 
mide (compound (1), R=CH3(CH2)2—) is converted to its 
Grignard reagent with magnesium in dry ether (I, Step (a)). 
To this is added 5-chloro-2-pentanone (Aldrich C6,2660-3) 
(I, Step The reaction mixture is worked up with acetic 
anhydride (I, Step to form chloroacetate Acetic acid 
is eliminated by re?uxing (3) in a suitable solvent, e.g., 
benZene (I, Step yielding a mixture of chloro- ole?n 
isomers (4) (R=CH3(CH2 2—). (4) is converted to its Grig 
nard reagent following standard practice. (I, Step (e)). The 
Grignard reagent is treated with 

[0137] ethylene oxide followed by aqueous acidic workup 
(I, Step (h)), hydrogenation (I, Step (i)), Pd catalyst, and 
hydrobromination (I, Step The alkyl bromide (6) 
(R=CH3(CH2)2—, y=5) is converted to the Grignard reagent 
with magnesium (I, Step Departing from General 
Procedure I, this Grignard reagent is again treated with 

[0138] ethylene oxide followed by aqueous acidic workup 
and hydrobromination. The intermediate alkyl bromide, 
CH3(CH2)2CH(Me)(CH2)7Br, is converted to the Grignard 
reagent with magnesium, which, returning to the general 
procedure I at step (I m), is treated with formaldehyde, and 
aqueous workup (I, Step Alkyl halide (8) 
(R=CH3(CH2 2—, x =8) is formed by hydrobromination (I, 
Step (0)). This is converted to its Grignard reagent with 
magnesium in dry ether (I, Step followed by treatment 

with carbon dioxide and aqueous acidic workup (I, Step to give the product, 10-methyltridecanoic acid, 

EXAMPLE 6 

6-propyltetradecanoic Acid 

[0139] Following General Procedure VII use 1-bromopro 
pane in step (c) (Z=CH3(CH2 2—) and use 1-bromohexane 
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in step (R=CH3(CH2)5—) to eventually obtain 2-propyl 
1-decanol as compound This is converted to its bromide 
in step (1) and to its Grignard reagent in step Following 
the sequence (n-1), (o), (p), (n-2), (o), (p) (that is, one 
ethylene oxide iteration and one formaldehyde iteration) 
gives ?nal Grignard reagent (12), x=4, R=n-hexyl, Z=n-Pr 
Which With CO2 treatment gives 6-propyltetradecanoic acid 
(13) (x=4, R=n-hexyl, Z=n-Pr). 

EXAMPLE 7 

8-ethylpentadecanoic Acid 

[0140] FolloWing General Procedure VIII use ethyl bro 
mide in step (c) (Z=CH3CH2—) and use 1-bromopentane in 
step (R=CH3(CH2)4—) to eventually obtain 2-ethyl-1 
nonanol as compound This is converted to its bromide 
in step (1) and to its Grignard reagent in step FolloWing 
the sequence (n-1), (o), (p), (n- 1), (o), (p), (n-2), (o), (p) (that 
is, tWo ethylene oxide iterations and one formaldehyde 
iteration) gives ?nal Grignard reagent (12), x=6, R=n 
pentyl, Z=Et Which With CO2 treatment gives 8-ethylpenta 
decanoic acid (13) (x=6, R=n-pentyl, Z=Et). 

EXAMPLE 8 

6-methyltridecanoic Acid 

[0141] See GENERAL PROCEDURE I. Heptyl bromide 
(compound (1), R=CH3(CH2)6—) is converted to its Grig 
nard reagent With magnesium in dry ether (I, Step (a)). To 
this is added 5-chloro-2-pentanone (Aldrich C6,2660-3) (I, 
Step The reaction mixture is Worked up With acetic 
anhydride (I, Step to form chloroacetate Acetic acid 
is eliminated by re?uxing (3) in a suitable solvent, e.g., 
benZene (I, Step yielding a mixture of chloro- ole?n 
isomers (4) (R=CH3(CH2)6—). (4) is converted to its Grig 
nard reagent folloWing standard practice. (I, Step (e)). This 
is treated With formaldehyde step and aqueous Workup (I m), 
hydrogenation (I n). Alkyl halide (8) (R=CH3(CH2)6—, 
x=4) is formed by hydrobromination (I, Step (0)). This is 
converted to its Grignard reagent With magnesium in dry 
ether (I, Step folloWed by treatment With carbon dioxide 
and aqueous acidic Workup (I, Step to give the product, 
6-methyltridecanoic acid, 

EXAMPLE 9 

2,S-dimethyltetradecanoic Acid 

[0142] Succinic anhydride is opened using methanol (II, 
step (a)) to give monomethyl succinate This is treated 
With 2+ equivalents of lithium amide in liquid ammonia (II, 
step to form its dianion Which is alkylated by the 

addition of one mole of methyl iodide in ether (II, step and treatment With ammonium chloride (II, step (d)), giving 

2-methylsuccinic acid, 1-methyl ester This is treated 
With thionyl chloride (II, step (e)) to give the corresponding 
acid chloride 

[0143] A Grignard reagent is made from 2-bromounde 
cane and magnesium (II, step Which is treated (II, step 
(g)) With cadmium chloride to form the corresponding 
dialkylcadmium, di(2-undecyl)cadmium, 
[0144] The dialkylcadmium reagent (5) is alloWed to react 
With the acid chloride compound (4) (II, step to form (6) 
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(R=2-undecyl). This is hydrolyZed to the corresponding 
keto-acid (7) Which is reduced either With the Wolff-Kishner 
or Clemmensen reductions II, step to give 2,5-dimeth 
yltetradecanoic acid. 

EXAMPLE 10 

2,7-dimethyltetradecanoic Acid 

[0145] The compound is prepared from 2-nonyl bromide 
(1) and succinic anhydride using Procedure III. y=2. 

EXAMPLE 11 

2,9-dimethyltetradecanoic Acid 

[0146] Succinic anhydride is opened using methanol (II, 
step (a)) to give monomethyl succinate This is treated 
With 2+ equivalents of lithium amide in liquid ammonia (II, 
step to form its dianion Which is alkylated by the 

addition of one mole of methyl iodide in ether (II, step and treatment With ammonium chloride (II, step (d)), giving 

2-methylsuccinic acid, 1-methyl ester This is treated 
With thionyl chloride (II, step (e)) to give the corresponding 
acid chloride 

[0147] NoW see GENERAL PROCEDURE I. 1-pentyl 
bromide (compound (1), R=CH3(CH2)4—) is converted to 
its Grignard reagent With magnesium in dry ether (I, Step 
(a)). To this is added 5-chloro-2-pentanone (Aldrich 
C6,2660-3) (I, Step The reaction mixture is Worked up 

With acetic anhydride (I, Step to form chloroacetate Acetic acid is eliminated by re?uxing (3) in a suitable 

solvent, e.g., benZene (I, Step yielding a mixture of 
chloro-ole?n isomers (4) (R=CH3(CH2)4—). (4) is con 
verted to its Grignard reagent folloWing standard practice. (I, 
Step (e)). The Grignard reagent is treated With formaldehyde 
and aqueous Workup (I, Step and hydrogenated (I, Step 
(n)), Pd catalyst, and hydrobrominated (I, Step (0)) to give 
the alkyl bromide (8) (R=CH3(CH2)4—, x=4). NoW this 
compound (8) of Procedure I is carried over and used 
folloWing part of the procedure shoWn in GENERAL PRO 
CEDURE II, as an alkyl halide and is converted to the 
Grignard reagent With magnesium (II, Step The Grig 
nard reagent is converted to a dialkylcadmium (5), di(5 
methyl-1-decyl)cadmium (II, The dialkylcadmium is 
reacted (II, step With the acid chloride of 2-methylsuc 
cinic acid 1-methyl ester (compound (4) prepared supra) 
yielding compound (6), R=5-methyl-1-decyl-. This is hydro 
lyZed to the corresponding keto-acid (7) Which is reduced 
either With the Wolff-Kishner or Clemmensen reductions (II, 
step to give 2,9-dimethyltetradecanoic acid. 

EXAMPLE 12 

2,11-dimethyltetradecanoic Acid 

[0148] Succinic anhydride is opened using methanol (II, 
step (a)) to give monomethyl succinate This is treated 
With 2+ equivalents of lithium amide in liquid ammonia (II, 
step to form its dianion Which is alkylated by the 

addition of one mole of methyl iodide in ether (II, step and treatment With ammonium chloride (II, step (d)), giving 

2-methylsuccinic acid, 1-methyl ester This is treated 
With thionyl chloride (II, step (e)) to give the corresponding 
acid chloride 
































































































