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PROCESS FOR SYNTHESIZING SPECIFIC 
COMPLETE MIXED POLYOL ESTERS 

Matter enclosed in heavy brackets I: 1 appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to a process for synthesizing 
complete mixed polyol esters, that is, polyol esters 
having at least two different ester groups and no hy 
droxyl groups. More particularly, this invention relates 
to a process for esterifying partial polyol esters with 
minimal rearrangement of ester groups either by inter 
molecular or intramolecular acyl group exchange, and 
to confectioner's hard butter compositions prepared in 
such fashion. The term “partial polyol ester" is used 
herein to denote a polyol which is partially, that is, 
incompletely, esteri?ed and as a consequence contains 
at least one hydroxyl group. 
The instant process provides mixed polyol esters with 

speci?c ester groups substantially all at speci?c polyol 
hydroxyl sites. This process is especially useful for pro 
viding confectioner’s hard butter compositions from 
inexpensive raw materials such as lard and palm oil. 
Such compositions are useful as substitutes for cocoa 
butter in chocolate candies. 
To be useful as a confectioner‘s butter, a triglyceride 

should optionally have the following characteristics: it 
should be brittle solid up to about 77° F.; it should have 
a relatively narrow melting range; and it should be 
completely liquid at about 95° F., i.e., slightly below 
body temperature. Such melting characteristics con~ 
tribute glossy coatings, absence of stickiness and favor 
able volume changes during confectionery product 
molding. These unique melting characteristics make 
confectioner’s butters such as cocoa butter desirable 
for use in confectionery products, especially choco 
lates. However, cocoa butter is relatively expensive and 
must be imported, even when domestic fats which can 
be used to produce acceptable confectioner‘s butters 
are in plentiful supply at much less than the cost of 
cocoa butter. For many years, therefore, attempts have 
been made to provide from readily available and 
cheaper fats a product that can be used to replace at 
least part of the cocoa butter in chocolates and other 
confectionery products that normally contain cocoa 
butter. 

in this search for alternate confectioner‘s butters, it 
has been determined that the advantageous physical 
characteristics of such butters are derived from the 
arrangement of the fatty acid substituents in their glyc 
erides. Analytical tests have shown that cocoa butter 
comprises principally fatty acid triglycerides wherein a 
major proportion of the oleoyl substituents on the glyc 
erol molecule are in the 2-position, e.g., l-palmitoyl-2 
oleoyl-3-stearoyl glycerol, and minor amounts of tri 
glycerides having a different order of substitution ofthe 
palmitoyl, oleoyl and stearoyl groups on the glycerol 
molecule. Accordingly, palmitoyl-oleoyl-stearoyl tri 
glycerides having a major proportion of the oleoyl 
groups in the 2-position of the glycerol molecule would 
provide the desired confectioner's hard butter compo 
sitions were such triglycerides readily available. 
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2 
With some esteri?cation procedures, the synthesis of 

such position-speci?c triglycerides is impossible since 
substantial ester group rearrangement occurs during 
esteri?cation of specific partial glycerides, the synthe 
sis of which is known in the prior art. Thus, acylation of 
l,3-diglycerides with oleic acid and a conventional acid 
esteri?cation catalyst provides only a minor proportion 
of triglycerides having an oleoyl group at the 2-posi 
tion, where this group must occur to provide the de 
sired confectioner’s butter. 
Feuge, Willich and Guice, the Journal of the Ameri 

can Oil Chemists Society, July 1963, pp. 260-264, 
demonstrate that ester group rearrangement ordinarily 
occurs during the esteri?cation of partial glycerides, 
and, at page 260, point out that hydrochloric, sulfuric 
and hydrocarbyl sulfonic acids, which are widely used 
as esteri?cation catalysts, cause ester group rearrange 
ment. Accordingly, these acid catalysts are not suitable 
for preparing the desired position-speci?c (i.e., 2-ole 
oyl) triglycerides for use as a confectioner's butter. 
Similarly, ester group rearrangement ordinarily occurs 
during esteri?cation of partial polyol esters other than 
glycerides, e.g., during esteri?cation of partial l,2-pro 
pylene glycol esters. 
One known method for synthesizing a synthetic con 

fectioner‘s butter which is similar to cocoa butter com 
prises reacting a diglyceride having palmitoyl and stear 
oyl groups at the 1- and 3-positions with oleoyl chlo 
ride; see US. Pat. 3,012,890. Furthermore, it is known 
in the prior art that, in general, acid chlorides can be 
used to speci?cally esterify mono- and diglycerides. 
The use of acid chlorides for speci?c esteri?cations has 
many undesireable aspects, however. For instance, acid 
chlorides are very corrosive and their use involves han 
dling problems. 

U.S. Pats. 3,4l0,88l and 3,337,596 disclose the use 
of perchloric acid as an effective catalyst for preparing 
a synthetic cocoa butter without rearrangement of the 
ester groups. However, perchloric acid is known to be 
explosive and its use in the presence of organic com 
pounds is preferably avoided. 
The copending application of Yetter, entitled "Pro 

cess for synthesizing Complete Mixed Polyol Esters," 
Ser. No. 242,l39, ?led Apr. 7, 1972, discloses the use 
of per?uoroalkyl sulfonic acid catalysts in position 
speci?c triglyceride syntheses. While effective for the 
intended use, such per?uorinated catalysts are quite 
expensive and are in relatively short supply. 
The concurrently ?led application of O'Connor & 

Wyness, entitled “Process for Synthesizing Complete 
Mixed Polyol Esters," Ser. No. 279,574, ?led Aug. 10, 
I972, discloses the use of a non-protonic acid catalyst, 
BF,” as a position-speci?c esteri?cation catalyst. While 
effective for the intended use, BF, is relatively expen 
sive for use in the large scale production of triglycer 
ides. 

lt has now been found that hydrogen bromide cata 
lyzes the esteri?cation of partial polyol esters without 
substantial ester group rearrangement. It is surprising 
that this particular protonic acid catalyzes esteri?ca 
tion reactions with only minimal ester group rearrange 
ment, inasmuch as the previously noted Feuge et al., 
article teaches that a hydrochloric acid esteri?cation 
catalyst causes complete ester group rearrangement. 

It is therefore an object of this invention to provide a 
process for synthesizing complete mixed polyol esters, 
especially triglycerides, with relatively little rearrange 
ment of ester groups either by intermolecular or intra< 
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molecular exchange. It is a further object herein to 
provide a process for synthesizing speci?c complete 
mixed polyol esters without using perchloric acid, acid 
chlorides or perfluoroalkyl sulfonic acids. Yet another 
object of this invention is to provide a process for the 
preparation of a confectioner‘s hard butter composi 
tion. These and other objects are obtained herein as 
will be seen from the following disclosure. 

SUMMARY OF THE INVENTION 

According to this invention, it has been found that 
speci?c complete mixed polyol esters, i.e., those with 
speci?c ester groups at speci?c polyol hydroxyl sites, 
can be prepared by esterifying partial polyol esters with 
acid anhydrides in the presence of a catalytic amount 
of a hydrogen bromide source at temperatures from 
about —30° F. to about 350° F. 

DETAILED DESCRIPTION OF THE INVENTION 

Various sources of the hydrogen bromide esterifica 
tion catalyst used in the instant process are available, 
and all such sources are useful herein. For example, the 
HBr can be introduced into the reaction mixture as a 
gas; or, the HBr can be dissolved in a variety of organic 
solvents and admixed with the reaction mixture. Alter 
natively, an aqueous solution of hydrogen bromide, i.e., 
the hydrobromic acid of commerce, can be employed. 
Hydrogen bromide sources based on in situ generation 
of HBr, e.g., by the reaction of PBI'3 or SiBr4 with water, 
can also be employed. The most preferred hydrogen 
bromide sources in the instant process are gaseous HBr 
and aqueous solutions of HBr. 
The partial polyol esters to be esteri?ed in the man 

ner of this invention are derived from polyols selected 
from the group consisting of ( l) aliphatic diols where 
the hydroxyl groups are unsymmetrically substituted 
with respect to the carbon chain, or (2) aliphatic poly 
ols containing at least three hydroxyl groups. These 
diols and polyols are preferably those esteri?ed with 
acyl substituents derived from monocarboxylic acids 
containing from 8 to 24 carbon atoms, although the 
esteri?cation reaction herein is independent of this 
chain length. 

Partial polyol esters derived from aliphatic diols in 
clude for example, esters derived from l,2-propylene 
glycol, l,2-butanediol and 1,3-butanediol. Partial 
polyol esters derived from aliphatic polyols containing 
at least three hydroxyl groups include, for example, 
esters derived from glycerin, 1,2,4-butanetriol, erythri 
tol, arabitol, xylitol, l,2,6-hexanetriol, sorbitol and 
mannitol. The ester groups of these partial polyol esters 
include, for example, those derived from caprylic, cap 
ric, lauric, myristic, palmitic, stearic, oleic, linoleic, 
linolenic, arachidic and behenic acids. 

Partial polyol esters which are preferred for use 
herein are partial glyceride esters including 1- and 
2-monoglycerides and l,2- and l,3-diglycerides. The 
monoglyce ride ester groups can be saturated or unsatu 
rated. The diglycerides include disaturated, monoacid 
diglycerides, e.g., distearin; disaturated, diacid diglyc 
erides, e.g., l-palmitoyl - 3 - stearoyl glycerol; diun 
saturated, monoacid diglycerides, e.g., diolein; diun 
saturated, diacid diglycerides, e.g., l-oleoyl-3-pal 
mitoleoyl glycerol; and monounsaturated, monosatu 
rated, diacid diglycerides, e.g., l-palmitoyl-3-pal 
mitoleoyl glycerol. the terms “diacid" and “monoacid" 
are used herein to denote glycerides having two differ 
ent‘ acyl substituents and one kind of acyl substituent 
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4 
respectively. The preparation of partial polyol esters 
for use in the instant process is fully described in Matt» 
son and Volpenhein, Journal of Lipid Research, July 
1962, vol. 3, No. 3, pages 28l-296. 
Speci?c partial carboxylic acid esters of l,2-propy 

lene glycol can also be used in the present process. 
Most l‘mono~fatty acid esters of l,2-propylene glycol, 
such as l-propylene glycol mono-stearate, can be pre 
pared by reacting l,2-propylene glycol with a desired 
fatty acid, such as stearic acid, in the presence of a 
catalyst, such as p-toluenesulfonic acid, and in a sol 
vent, such as xylene, and the l-fatty acid ester sepa 
rated by fractional crystallization, for instance, 2 
mono-fatty acid esters of l,2-propylene glycol, such as 
2-propylene glycol monobehenate, can be prepared by 
acylation of an appropriately blocked l,2-pr0pylene 
glycol derivative, such as l-tetrahydropyranyl propy 
lene glycol, with an acid chloride, such as behenoyl 
chloride, and cleavage of the blocking group in the 
presence of boric acid. 
The symmetrical acidic lipid anhydrides which are 

preferred for use in esterifying the above partial polyol 
esters have the structural formula: 

wherein each X is a substituent selected from the group 
consisting of: 
(I) alkyl and alkenyl groups containing from 7 to 23 
carbon atoms and having the formula 

(2) residues of alkyl and alkylene half-esters of a dicar 
boxylic acid having the formula 

0 

RCH,Ol'.lR'— 
(3) residues of monoacyl diol half-esters of a dicarbox 
ylic acid having the formula 

ozz 
llll , ll 

Rcoiicivciioctv 

(4) residues of diacyl glyceride half-esters of a dicar 
boxylic acid having the formula 

I II I 
RCOCH,(R'CO)CHCH,OCR‘ 

and 
(5) residues of monoacyl derivatives of a primary 
monohydroxy monocarboxylic acid having the formula 

0 
ll 

wherein in (l)-(5) above: 
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R is an alkyl or alkenyl group having 7 to 23 carbon 
atoms; R‘ is an alkylene group having 2 to 4 4 
carbon atoms, 

R2 is an alkylene group having 1 to 4 carbon atoms or 
hydrogen; 

R:‘ is an alkylene group having 2 to 5 carbon atoms; 
and 

Z is a substituent selected from the group consisting 
of hydrogen and methyl. 

Another class of acid anhydrides suitable for use in 
the instant process are those of the formula 

R—C\ 
/ 

Y 

wherein R is selected from the group consisting of alkyl 
and alkenyl substituents having from 7 to 23 carbon 
atoms and Y is selected from the group consisting of 
benzoyl, p-nitrobenzoyl and alkyl phosphoryl substitu 
ents of the formula 

wherein R‘ is a CI to C, alkyl or phenyl substituent. 
These unsymmetrical acid anhydrides are fully de 
scribed in U.S. Pat. 3,337,596, incorporated herein by 
reference. 
The acid lipid anhydrides in the present process can 

be prepared in well-known fashion by admixing the 
corresponding acidic lipid with an excess of acetic or 
propionic anhydride, cooling the reaction product, 
crystallizing the acid lipid anhydride and collecting the 
desired product by ?ltration. The unsymmetrical anhy 
drides are prepared as described in U.S. Pat. 
3,337,596. 
The most effective processes for the formation of 

acidic lipid anhydrides useful in this invention employ 
metathesis with acetic anhydride either at low tempera 
tures, i.e., 32° F. to l40° F., with perchloric acid cataly 
sis, or at higher temperature, i.e., l40‘I F. to 300° F., 
without perchloric acid catalysis, but with evaporation 
of the acetic acid formed in the reaction. See U.S. Pats. 
2,163,0l3 and 2,4l l,567. 
Acidic lipids for use in preparing the acidic lipid 

anhydrides by the above methods can be derived from 
a variety of sources, depending on the speci?c acidic 
lipid involved. The acidic lipids for use herein include 
aliphatic monocarboxylic acids, alkyl half-esters of 
dicarboxylic acids, monoacyl diol half-esters of dicar 
boxylic acids, diacyl glyceride half-esters of dicarbox 
ylic acids, and monoacyl derivatives of primary mono 
hydroxy monocarboxylic acids. 
The monocarboxylic acids contain from 8 to 24 car 

bon atoms and include, for example, stearic and oleic 
acids. They can be readily obtained from glycerides by 
saponi?cation, acidulation and isolation procedures or 
by hydrolysis. The acid desired determines the choice 
of glyceridic material. For example, a technical grade 
of stearic acid can be obtained from hydrogenated 
soybean oil and a technical grade of oleic acid can be 
obtained from olive oil. 
The alkyl half-esters of dicarboxylic acids are con 

densation products of dicarboxylic acids having from 4 
to 6 carbon atoms with straight chain fatty alcohols 
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6 
containing 8 to 22 carbon atoms. Useful dicarboxylic 
acids include succinic, glutaric and adipic acids. Useful 
alcohols include, for example, cetyl and octadecyl alco 
hols. The dicarboxylic aids are advantageously con 
densed with the fatty alcohols in a mutual solvent such 
as dimethylformamide, dimethylacetamide, dioxane, 
xylene or toluene, either with or without the use of a 
catalyst such as sulfuric acid, p-toluenesulfonic acid, 
hydrogen chloride, zinc chloride, and other such cata 
lysts. These preparations are best carried out with reac 
tion temperatures in the range of from 1 75° F. to about 
350° F. with water being removed under reduced pres 
sure. The desired condensation products are isolated 
by appropriate distillation, and/or washing, and/or 
crystallization treatments if such treatments are re 
quired to remove solvents, excess reactants and impuri~ 
ties. 

The monoacyl diol half—esters of dicarboxylic acids 
are the reaction products of monoacyl diols and dicar 
boxylic acid anhydrides. The diols for use in preparing 
these lipids contain from 2 to 6 carbon atoms and can 
contain either primary or secondary hydroxy groups. 
Useful diols include, for example, ethylene glycol, 1,2 
propylene glycol, l,3-propanediol, 1,4-butanediol, l,3~ 
butanediol and l,5-pentanediol. An excess of one of 
these diols is condensed with a straight chain monocar 
boxylic acid, containing 8 to 24 carbon atoms, such as 
stearic or oleic acid, in the presence of an esteri?cation 
catalyst, such as sulfuric acid, and preferably with re 
?uxing with xylene. This condensation reaction yields a 
monoacyl diol which in turn is reacted at a temperature 
ranging from l75° F. to 350° F. with the anhydride of a 
dicarboxylic acid containing 4 to 6 carbon atoms such 
as succinic, glutaric and adipic acids, to form the de 
sired lipid. 

the diacyl glyceride half-esters of a dicarboxylic acid 
are reaction products of diacyl glycerides and dicar 
boxylic acid anhydrides. The diacyl glycerides for use 
in preparing these lipids contain acyl groups derived 
from straight chain monocarboxylic acids containing 
from 8 to 22 carbon atoms, such as stearic and oleic 
acids, and can be prepared as described in the previ 
ously referred to Mattson and Volpenhein reference. 
These diacyl glycerides are reacted at a temperature 
ranging from l75° F. to 350° F. with the anhydride of a 
dicarboxylic acid containing from 4 to 6 carbon atoms, 
such as succinic, glutaric and adipic acids, to form the 
desired lipids. 
The monoacyl derivatives of a primary monohy 

droxy-monocarboxylic acid are reaction products of 
monocarboxylic acid chlorides containing from 8 to 24 
carbon atoms, such as stearic and oleic acid chlorides, 
with primary monohydroxy-monocarboxylic acids hav 
ing from 3 to 6 carbon atoms. Suitable monohydroxy 
monocarboxylic acids include hydracrylic, 4-hydrox 
ybutyric, S-hydroxypentanoic, and 6-hydroxyhexanoic 
acids. The desired lipids can be prepared from these 
acid chlorides and monohydroxy-monocarboxylic acids 
as described in U.S. Pat. 2,251,695. 
The unsymmetrical anhydrides useful herein are pre 

pared by reacting the triethylammonium salt of one 
acid with the acid halide of the other acid in the man 
ner fully described in U.S. Pat. 3,337,596. 
As previously explained, the above partial polyol 

esters are reacted with the above acidic lipid anhy 
drides at a lzl mole ratio in the presence ofa hydrogen 
bromide source. ln a preferred mode, an excess of the 
acidic lipid anhydride is employed over that required 
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by the stoichiometry of the reaction; a 10% to 10071 
molar excess is preferred. The maximum amount of 
excess lipid anhydride is not critical and molar excesses 
of l0 to 20 times can be employed, particularly when 
the anhydride is being used as the reaction solvent, as 
noted below. The molar ratio of hydrogen bromide 
catalyst to acid lipid anhydride should be at least about 
0.0lzl; a ratio range of 0. l:l to l:l is preferred for this 
molar ratio, but higher ratios are operable. 
The position-speci?c esteri?cation reaction of this 

invention takes place over a wide range of tempera 
tures and in the presence of a wide variety of solvents 
without ester group rearrangement. Reaction tempera 
tures can range from —30° F. to 350° F., with 0° F. to 
212° F. being preferred. The reaction can in most cases 
be carried out at room temperature (ca. 70° F.). It is 
noted that the reaction normally occurs at room tem 
perature in a time period ranging from less than one 
minute to ?ve hours. Thus, the reaction of this inven 
tion is very rapid when compared with esteri?cation 
with acid chlorides, which at room temperature nor 
mally takes from 10 hours to 24 hours for substantial 
reaction completeness. 

In general, the reaction solvent herein, if any, can be 
any organic liquid medium which will form a phase 
suf?ciently uniform so as to bring the reactants into 
contact. Preferably, if it is a liquid, a molar excess of 
the acid lipid anhydride is used as the solvent, this 
excess being calculated on the basis of only one acidic 
lipid group of each anhydride molecule reacting. Other 
useful solvents include chlorinated hydrocarbons such 
as chloroform and carbon tetrachloride, aromatic hy 
drocarbons such as benzene and aliphatic esters such as 
ethyl acetate. Still other useful solvents include aro 
matic heterocyclic bases such as pyridine, tertiary am 
ides such as dimethylformamide and dimethylacetam 
ide, heterocyclic oxides such as tetrahydrofuran, and 
fatty acids. 

In the case where monoglycerides are the partial 
polyol esters, the specific solvent used seems to have 
some effect on whether substantially no ester group 
rearrangement occurs; benzene and pyridine are desir 
ably used as solvents in this case. 
Turning now to one speci?c application of the above 

described general process, that is, a process for prepar 
ing a confectioner's hard butter, it has been found that 
certain l,3-diglycerides can be esteri?ed with oleic 
acid anhydride by the above described general method 
to provide hard butter compositions. This process is 
illustrated by the following equation: 

CH,0C( 0)C "Ha 
l-palmitoyl-Loleoyl-B-stenroyl 
glycerol 

Although the stoichiometry of the reaction indicates 
that, at a l :l molar ratio of acid anhydride:polyol, two 
moles of acid are present, the second mole of acid is 
not involved in the esterification since it is not in the 
anhydride form. Of course, anhydride:polyol mole ra 
tios of less than l:l can be used herein, but this results 
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8 
in proportionate amounts of unesteri?ed polyol in the 
product. 
The l,3-diglycerides used in this process can be ob 

tained by superglycerination of lard or of substantially 
completely hydrogenated palm oil in the presence of 
triacetin using the method of Baur and Lange, Journal 
of the American Chemical Society, [951, vol. 73, page 
3926. Alternatively, the glycerolysis of hydrogenated 
palm oil using an alkoxide catalyst can be used (see 
U.S. Pat. 2,442,534). 
The following example illustrates the preparation ofa 

confectioner‘s butter useful as a synthetic cocoa butter 
in greater detail but is not to be construed in any way as 
limiting the scope of the invention. Unless otherwise 
speci?ed, all percentages in the following examples are 
by weight. 

EXAMPLE I 

Preparation of a confectioner‘s hard butter 

Following the procedure set forth in US Pat. 
2,442,534, 1.6 g. of sodium methoxide is reacted with 
16 g. of glycerin for one-half hour at room tempera 
ture, under vacuum (to remove methanol). Three hun~ 
dred and four grams of palm oil hydrogenated to an 
iodine value of 8 and having an acid value of 0 are 
reacted continuously with the foregoing mixture of 
glycerin and sodium methoxide at about 250° F. for ID 
minutes. At this point, excess sodium methoxide is 
neutralized with HRPO4. Excess glycerin is removed by 
vacuum stripping and the mixture is ?ltered. The reac 
tion mixture is extracted using countercurrent streams 
of wet methanol and n-hexane. The hexane stream is 
recovered and chilled to ca. 60° F. to crystallize the 
desired 1,3-diglycerides. 

Optionally, the solidi?ed l,3-diglycerides can be 
further puri?ed as follows: the solid mass from the 
hexane extract is slurried with 30 ml. of aqueous acetic 
acid solution containing 50% water by volume. The 
slurry is dissolved in 4 liters of ethanol-hexane solution 
(50% ethanol by volume) and the resulting solution 
cooled to 50° F. This temperature is maintained for 
about a four-hour period, during which time crystals 
are formed. At the end of the four~hour period, the 
crystals are separated by vacuum ?ltration and recrys~ 
tallized overnight from 3 liters of ethanol-hexane solu 
tion (50% ethanol by volume). The crystals recovered 
by ?ltration are dissolved in one liter of ethyl ether and 
water-washed three times. The ether is removed by 
evaporation and the residue crystallized from 2.5 liters 
of ethanol-hexane solution (50% ethanol by volume) at 
50° F. After ?ltration the crystals are air dried to pro» 
vide the substantially pure product. 
Analysis of the above product shows it to be substan 

tially all l,3-diglyceride containing palmitoyl and stear 
oyl groups. The above product has a hydroxyl value of 
90-92 as compared with a theoretical value of 94.2 for 
100% diglyceride and contains less than 0.5% mono 
glycerides. lt has a complete melting point of 159° 
F.-l60° F. Analysis for speci?c acid groups shows the 
presence of ca. 35% palmitic and ca. 65% stearic, and 
minor amounts of myristic, all by weight with each acid 
group expressed as the corresponding acid. 

Oleic anhydride is prepared by re?uxing l00 grams 
of oleic acid in 300 grams of acetic anhydride for three 
hours. The bulk of the distillable material present, 
mostly acetic acid, is then removed at atmospheric 
pressure. The residue is then heated at 355° F. under 1 
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to 2 mm. Hg pressure for 30 minutes to distill the re 
maining volatile impurities. 
Sixty-one grams of the l.3-diglyceride mixture pre 

pared in the foregoing manner and comprising about 
459? l-palmitoyl-3-stearoyl glycerol. 42% 1.3 distear 
oyl glycerol. about ll‘7c 1.3 dipalmitoyl glycerol, the 
balance being mixed 1.3 diglycerides. were admixed 
with 250 grams of a l:l mixture of oleic acid and oleic 
anhydride prepared as described above. One ml. of 
aqueous 65% hydrobromic acid was added to the mix 
ture and the reactants stirred together at room tempea 
ture for one and one-half hours. An equal volume of 
water was added to the reaction mixture. which was 
then heated to 180° F. for 30 minutes to hydrolyze 
excess oleic anhydride. The water was removed and 
discarded and the residue extracted ?ve times with 
equal volumes of methanol to remove traces of free 
acid. 

Analysis of the triglyceride product by thin layer 
chromatography showed that it contained about 90% 
triglyceride, less than 2% unreacted diglyceride and 
about l°7r free fatty acid. Analysis by argenation chro 
matography showed that it contained 55%—60% by 
weight of oleic acid esterified at the 2-position. indicat 
ing that a significantly reduced level of ester group 
rearrangement occurs in this process. 
Further similarity between the above 2-ole0yl triglyc 

eride composition and a commercially-available cocoa 
butter is shown by a comparison of consistencies as 
follows. Samples of the above-prepared triglyceride 
and commercially-available cocoa butter are melted; 
chilled in ice for ?ve minutes; held for one day at 70° 
F.; held for one week at 80° F.; and held overnight at 
50° F.; and the solids content at these various tempera 
tures determined at the end of the period by the dila 
tomeric method described in Fulton, Lutton and Willie, 
Journal of the American Oil Chemists Society. March 
I954. vol. XXXI. No. 3, pp. 98-l03. Comparison of 
the "melting“ curves for the synthetic triglyceride and 
for the commercially-available cocoa butter shows that 
both of these products have similar consistencies over 
the range of temperatures from about 70° F. to about 
95° F.. i.e.. that range of temperatures over which 
cocoa butter has its unique melting characteristics. 

In summary, the above synthetic triglyceride has 
substantially similar weight proportions and distribu 
tion of fatty acids and substantially equivalent consis 
tency characteristics to a commercially-available cocoa 
butter. 

In the above procedure. the 48% aqueous hydro 
bromic acid is replaced by an equivalent amount of 
30% ethanolic solution of HBr; in an alternate proce 
dure. gaseous HBr is bubbled through the reaction 
mixture at a rate of about 0.0l mole/hour during the 
course of the reaction between the oleic anhydride and 
l.3-diglyceride mixture. In each instance. equivalent 
results are secured in that a confectioner‘s butter simi 
lar to cocoa butter is secured with little ester rearrange 
ment. 

The above procedure is carried out in a solvent 
amount of dry chloroform with equivalent results. 
The above procedure is carried out at 0° F. and 2l2° 

F. (pressure vessel). respectively. and equivalent re 
sults are obtained. 

In the above procedure, the oleic anhydride is re 
placed by an equivalent amount of oleic-benzoic anhy 
dride. oleic~p-nitrobenzoic anhydride and oleic-ethyl 
phosphoryl anhydride. respectively, and synthetic 2. 
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10 
oleoyl triglycerides suitable for use as a cocoa butter 
substitute are secured in each instance. 
The above procedure is carried out using mole ratios 

of hydrogen bromide-to-acidic lipid anhydride of 
0.01 :l and 0.511 with equivalent results. 
The above procedure is carried out using the satu 

rated l,3-diglycerides obtained from superglycerinated 
lard and an equivalent synthetic confectioner‘s hard 
butter is secured. 

EXAMPLE ll 

Esterification of l.3-dipalmitin with oleic anhydride 

Twenty grams of l.3-dipalmitin made as described in 
Example 2 of U.S. Pat. 2.626.952 and 30 ml. of oleic 
anhydride made as in Example I herein are admixed in 
50 ml. of water~washed, distilled and dried chloroform 
in the presence of 0.05 mole of hydrogen bromide (as 
ethanolic HBr). The reactants are stirred at room tem 
perature for three hours. 
The reaction mixture is dissolved in 500 ml. ethyl 

ether together with I00 ml. water. The ether phase is 
water-washed three times. dried and evaporated in an 
inert atmosphere. The residue is crystallized twice from 
acetone at 20° F. and the crystals dried to provide 
substantially pure triglyceride product. 
The product has an acid value of ca. 0.8 and a hy 

droxyl value of 2.0, showing that substantially all the 
product is triglyceride. The Z-position fatty acids are 
isolated by the pancreatic enzyme procedure of Matt 
son and Volpenhein. J. Lipid Research, January 1962. 
No. 2. pp. 58-64, and the triglyceride is found to con 
tain about 80-85% by weight oleic acid at the 2-posi 
tion, i.e., l-palmitoyl-2-oleoyl-3-palmitoyl glycerol. 
demonstrating that substantially no existing ester group 
rearrangement occurs during the above esteri?cation 
reaction. 

In the above procedure the l.3-dipalmitin is replaced 
by an equivalent amount of l.3-distearoyl glycerol. 
l-palmitoylJ-stearoyl glycerol. l-palmitoyl-B-lauroyl 
glycerol and l-behenoyl-B-stearoyl glycerol. respec 
tively. and the corresponding 2-oleoyltriglycerides are 
formed without substantial ester group migration. 

In the above procedure the chloroform is replaced by 
an equivalent amount of carbon tetrachloride, benzene 
and hexane. respectively, and equivalent results are 
secured. 
The above procedure is repeated using an equivalent 

amount of 1,2-dipalmitin as the partial glyceride and 
l-oleoyldipalmitin is secured, demonstrating that es 
sentially no ester group rearrangement occurs with the 
hydrogen bromide catalyst herein. 

EXAMPLE Ill 

Esteri?cation of 1.3-dipalmitin with rapeseed oil fatty 
acid anhydride 

Rapeseed oil fatty acid anhydride is formed as fol 
lows: rapeseed oil is hydrolyzed to the corresponding 
rapeseed oil fatty acids. These fatty acids are formed 
into the corresponding long chain fatty acid anhydrides 
by the anhydride-forming process disclosed in Example 
I. The anhydrides so formed are for the most part 
mixed anhydrides. that is. each anhydride molecule 
contains two different fatty acid groups. These anhy 
drides react in the same manner as if each molecule 
contains two identical fatty acid groups. 
Two grams of rapeseed oil fatty acid anhydride. l.5 

grams of l.3-dipalmitin prepared as in Example l1, l0 
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ml. purified chloroform and 0.025 ml. 15% aqueous 
hydrobromic acid are reacted together with vigorous 
mixing at room temperature (ca. 70° F.) for one hour. 
The reaction product is diluted with 100 ml. ethyl 
ether. water-washed and the solvent evaporated in an 
inert atmosphere. The residue is crystallized three 
times from 75 ml. acetone at 20° F. to provide the 
puri?ed product. 
Thin layer chromatography shows that substantially 

all the product is triglyceride. Analysis of the triglycer 
ide by argentation chromatography and comparison of 
the 2-position fatty acid composition of the triglyceride 
with the original rapeseed oil fatty acids indicate that 
the palmiticv stearic, oleic, palmitoleic, linoleic, linole 
nic and erucic acid fractions of the rapeseed oil each 
esterify the 1,3-dipalmitin primarily at the 2-position. 

EXAMPLE IV 

Esteri?cation of 2-monostearin 

One-half gram of 2-monostearin made by the process 
described in Martin, Journal of the American Chemical 
Society, 1953, voln. 75, p. 5482, 1.84 grams oleic anhy‘ 
dride made as in Example 1, 10 ml. benzene and 0.01 
ml. 48% aqueous hydrobromic acid are reacted to 
gether with mixing at.70° F. for three hours. 
The reaction mixture is diluted with ethyl ether, wa 

ter-washed and the solvent removed by evaporation. 
The residue is crystallized twice from 20 ml. acetone at 
20° F. The major portion of the product is 2-stearoyldi 
olein; therefore, substantially no existing ester group 
rearrangement occurs during the esteri?cation reac 
tions. 

In the above procedure, the benzene solvent is re 
placed with an equivalent amount of pyridine with 
equivalent results. 

In the above procedure the aqueous hydrobromic 
acid is replaced by an equivalent amount of a 1:3 
(molar basis) mixture of PBr, and H20, and by a 30% 
(wt.) methanol solution of HBr, respectively, and 
equivalent results are secured. 

EXAMPLE V 

Esteri?cation of l-monostearin with stearoyl propylene 
glycol succinate anhydride 

Forty-four grams (0.1 mole) of stearoyl propylene 
glycol hydrogen succinate are mixed with 30 grams 
(0.3 mole) of acetic anhydride and heated at re?ux for 
one hour. The mixture is then heated at 250° F. to 265° 
F. for two hours under a pressure of 2-5 mm. Hg. The 
residue is cooled with recovery of about a 96% yield of 
stearoyl propylene glycol succinate anhydride (an an 
hydride having the previously described structural for 
mula wherein X is a residue of a monoacyl diol half 
ester of a dicarboxylic acid). 
Three and six-tenths grams of l-monostearin (0.01 

mole) prepared by the process described in Mattson 
and Volpenhein, Journal of Lipid Research, July 1962, 
vol. 3, No. 3, pp. 283, 284, are dissolved in 144 ml. 
benzene with slight warming. Nineteen grams (0.022 
mole) of the above prepared stearoyl propylene glycol 
succinate anhydride are added with stirring. The sam‘ 
ple is treated with 0.1 ml. of 48% aqueous hydrogen 
bromide catalyst and stirring continued at 90° F. for 
one hour. 
The reaction mixture is diluted with 100 ml. water 

and the mixture shaken in a separatory funnel. The 
washed benzene solution is dried and the product iso 
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12 
lated by chromatography on a 300 gram silica gel (+ 
5% water) column. Elution with one liter of benzene 
and with one liter of benzene containing 2% ethyl ether 
and 1% acetic acid yields about 11 grams of product. 
Fractional crystallization of the product from 15 vol~ 
umes of acetone at 70° F., 50° F. and 0° F. provides a 
product comprising about 80% l-stearoyl-2,3-di(stear~ 
oyl propylene glycol succinyl) glycerol having the 
structural formula 

Substantially no existing ester group rearrangement 
occurs during the above esteri?cation reaction. 

EXAMPLE Vl 

Esteri?cation of 1,3-distearin with octadecyl glutarate 
anhydride 

Octadeyl glutarate anhydride (an anhydride having 
the previously described structural formula wherein X 
is a residue of an alkyl half-ester ofa dicarboxylic acid) 
is prepared the same as the anhydride in Example V but 
with substitution of a molar equivalent of octadecyl 
hydrogen glutarate for the stearoyl propylene glycol 
hydrogen succinate. 

Six and two-tenths grams distearin prepared as in 
Example I of US. Pat. 2,626,952 are dissolved in 120 
ml. benzene with stirring and slight warming. Seven and 
nine-tenths grams of the above octadecyl glutarate 
anhydride are added; when the reagents are completely 
dissolved, 0.001 mole of gaseous HBr is introduced 
below the surface of the reaction mixture. The mixture 
is then stirred at room temperature for one hour. 
The reaction mixture is diluted with 100 ml. water 

and the aqueous layer separated and discarded. The 
benzene layer is washed twice with water, dried with 
?ve grams sodium sulfate, ?ltered and evaporated to 
dryness. The residue is crystallized from 200 ml. ace 
tone at 195° F. The crystals are recrystallized from 150 
ml. acetone at 2l2° F. to provide 1,3 - distearoyl - 2 
-octadecyl glutaryl glycerol. Substantially no existing 
ester group rearrangement occurs during the above 
esteri?cation reaction. 

EXAMPLE Vll 

Esteri?cation of 1,3-distearin with 
l,3-distearin-2-succinate anhydride 

1,3 - distearin - 2 - succinate anhydride (an anhydride 
having the previously described structural formula 
wherein X is a residue of a diacyl glyceride half-ester of 
a dicarboxylic acid) is prepared in the same manner as 
the anhydride in Example V but with substitution of a 
molar equivalent of 1,3-distearin-2-hydrogen succinate 
for the stearoyl propylene glycol hydrogen succinate. 

Six and two-tenths grams 1,3-distearin are dissolved 
in 250 ml. benzene with stirring and slight warming. 
Fifteen grams of the above l,S-distearin-Z-succinate 
anhydride are added and dissolved with stirring. When 
the reagents are completely dissolved, 0.2 ml. of con 
stant boiling ( 1 atm.) aqueous hydrobromic acid is 
added and the reaction mixture stirred at 100° F. for 
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one hour. 

In order to purify the product, 100 ml. water are 
added and the aqueous phase separated and discarded 
The product is further puri?ed by treatment with three 
30-gram portions of base—form ion exchange resin. The 
benzene solution is evaporated and the residue crystal 
lized from 200 ml. acetone at 90° F. to provide di( 1 ,3 
distcarin )succinate. Substantially no existing ester 
group rearrangement occurs during the above esteri? 
cation reaction. 
The above process is carried out at 0° F., 30° F. and 

200° F., respectively, with equivalent results. 

EXAMPLE VIII 

Esterification of propylene glycol monooleate with 
stearoyl-4-hydroxybutyric anhydride 

One mole l,2-propylene glycol is reacted with 0.5 
mole oleic acid in one liter of xylene in the presence of 
0.0l mole of p-toluene sulfonic acid catalyst. The sam 
ple is refluxed under a moisture trap for two hours, 
poured into ice water, water-washed and the solvent 
evaporated to provide 70% pure propylene glycol 
monooleate. The impure product is puri?ed with a 
silica gel column to provide about 0.35 mole of sub 
stantially pure propylene glycol monooleate. The prop 
ylene glycol monooleate is present as a mixture of iso 
meric esters with about 80% of the oleoyl groups at the 
primary hydroxyl position and 20% at the secondary 
position of l,2-propylene glycol. 
Stearoyl - 4 - hydroxybutyric anhydride (an anhy 

dride having the previously described structural for 
mula wherein X is a residue ofa monoacyl derivative of 
a primary monohydroxy monocarboxylic acid) is pre 
pared the same as the anhydride in Example V but with 
substitution of a molar equivalent of stearoyl - 4 - hy 
droxybutyric acid for the stearoyl propylene glycol 
hydrogen succinate. 
Three and four-tenths grams of the above propylene 

glycol monooleate are dissolved in I00 ml. benzene. 
Ten grams of the above stearoyl - 4 - hydroxybutyric 
anhydride are added to the solution and stirred with 
slight warming until dissolution is complete. When the 
reagents are completely dissolved, O.l ml. 47% hydro 
bromic acid is added and stirring continued at 70‘I F. 
for one hour. 

In order to purify the desired product, the reaction 
mixture is diluted with 100 ml. water and the aqueous 
phase is separated and discarded. The benzene layer is 
evaporated to dryness and the residue is dissolved in 
l00 ml. hexane. The hexane solution is crystallized at 
50° F. to yield primarily stearoyl - 4 - hydroxybutyric 
acid. The filtrate from the 50° F. crystallization is evap 
orated to dryness and this residue is dissolved in 200 
ml. acetone. The acetone solution on crystallization at 
40° F. provides oleoyl (stearoyl - 4 - hydroxybutyryl) 
propylene glycol. The product consists of a mixture of 
isomeric esters with ca. 60% by weight of the oleoyl 
groups at the primary hydroxyl position and 40% at the 
secondary hydroxyl position of l,2-propylene glycol. 
This mixture of isomers partially results from the fact 
that the propylene glycol monooleate used consists of 
an 80-20 mixture of primary and secondary esters 
respectively. Thus, very little existing ester group rear 
rangement occurs during the above esteri?cation reac 
tion. 
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EXAMPLE ix 

Esteri?cation of l-propylene glycol monobehenate 
with oleic anhydride 

l-propylene glycol monobehenate is made as follows: 
ethyl lactate (450 grams, 3.8 moles) is mixed with 1.2 
ml. concentrated hdyrochloric acid and the mixture 
cooled in an ice bath. Dihydropyran (420 grams, 4.9 
moles) is added with stirring. after which the sample is 
allowed to warm to room temperature. After three 
hours, 10 grams of potassium carbonate are added and 
the sample stirred. The product is distilled under re 
duced pressure with collection of 366 grams tetrahy 
dropyranyl ethyl lactate boiling at 65° to 70° C. at l-2 
mm. pressure. Tetrahydropyranyl ethyl lactate (82 
grams,'0.46 mole) is dissolved in 300 ml. tetrahydrofu 
ran and the solution is cooled in an acetone-ethanol 
Dry Ice bath. The THP ethyl lactate solution is added 
slowly to a l0% lithium aluminum hydride solution and 
subsequently the mixture is warmed to room tempera~ 
ture. The reactants are diluted with ISO ml. ethanol, 
followed by two liters of water. The sample is then 
extracted three times with 400 ml. portions of benzene. 
The benzene extracts are dried with sodium sulfate, 
?ltered, and the ?ltrate is distilled with collection ofthe 
fraction boiling at 78-81“ C. at 3 mm. pressure. The 
yield is 28 grams of Z-tetrahydropyranyl propylene 
glycol. 

Z-tetrahydropyranyl propylene glycol (16.0 grams, 
0.l mole) is interesteri?ed with 39 grams methyl be 
henate using 4 ml. of 40% trimethyl benzyl ammonium 
methoxide as a catalyst. The reactants are stirred in a 
250 ml. ?ask heated at 60-80° C. under a reduced 
pressure of 200 mm. Hg for 6 hours. The reactants are 
poured into 600 ml. of hexane and the hexane solution 
washed with 400 ml. of 1% potassium bicarbonate 
solution. The washed hexane layer is diluted with 200 
ml. ethanol and 75 grams urea are added to the sample. 
Adduct formation with urea is accomplished by stirring 
the sample initially at 40° C. and allowing the mixture 
to cool at 25° C. during a two-hour interval. The urea 
adduct is removed by ?ltration and discarded. The 
adduction with urea is repeated using 60 grams urea. 
The ?ltrate from the second urea adduction is water 
washed three times and the hexane layer is evaporated 
to dryness. The residue is dissolved in 300 ml. hexane 
and the solution is crystallized at —| 8° C. Filtration at 
—1 8° C. yields 2L3 grams of l-behenoyl~2-tetrahy 
dropyranyl propylene glycol. l-behenoyl-Z-tetrahy 
dropyronyl propylene glycol (8 grams, 0.0l65 mole) is 
cleaved by reaction with 1 1 ml. of 1.6 molar boric acid 
in trimethyl borate. The reactants are heated in a boil 
ing water bath with application of vacuum. Heating is 
continued for 15 minutes with a vacuum of 2-5 mm. Hg 
pressure during the ?nal l0 minutes. The residue is 
cooled to room temperature and dissolved in 200 ml. 
ethyl ether and water-washed three times. The ether 
phase is dried with sodium sulfate. and evaporated to 
dryness on an evaporator without warming above 30° 
C. The residue is dissolved in 100 ml. petroleum ether 
and crystallized at 70° F. The crystals recovered at 70° 
F. are recyrstallized from 200 ml. petroleum ether at 
50° F. to yield ca. 5 grams of l-propylene glycol mono 
behenate. 

Five grams of the above prepared l-propylene glycol 
monobehenate are dissolved in 100 ml. benzene to 
gether with 6 grams oleic anhydride made as in Exam 
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ple l. The sample is stirred at room temperature until 
solution is complete. One-tenth ml. 60% (wt) aqueous 
hydrobromic acid is added and the sample stirred for 
30 minutes at rom temperature. 

In order to purify the product 100 ml. water are 
added and the aqueous phase separated and discarded. 
The benzene solution is evaporated to dryness and the 
residue dissolved in 100 ml. acetone. The acetone solu 
tion is crystallized at 0° F. with recovery of ca. 85% 
pure l-behenoyl-Z-oleoyl propylene glycol, indicating 
that very little existing ester group rearrangement oc 
curs during the above esteri?cation reaction. 

EXAMPLE X 

Esteri?cation of l,4-distearoyl erythritol with oleic 
anhydride 

One mole erythritol is reacted with two moles methyl 
stearate in one liter of dimethylacetamide in the pres 
ence of 0.1 mole sodium methoxide catalyst. The reac 
tion mixture is heated at l00-l20° C. under reduced 
pressure (80-l00 mm. Hg) for three hours with slow 
distillation of solvent such that about 400 ml. of solvent 
is removed in the three-hour period. Twency cc. of 
50% by volume aqueous acetic acid are added to the 
sample and this mixture poured into two liters of water. 
One liter of an ethyl acetatebutanol mixture (four parts 
by volume ethyl acetate to one part by volume butanol) 
is added. The ethyl acetatebutanol layer is separated, 
water-washed twice and treated with 500 grams urea. 
This mixture is stirred at room temperature for two 
hours. The mixture is then ?ltered and 0.12 mole of 
1,4-distearoyl erythritol is recovered from the urea 
adduct by dissolving in acetone and crystallizing at 90° 
F. 

Six and one-half grams of the above l,4-distearoyl 
erythritol are dissolved in 200 ml. ethyl acetate with 
slight warming while stirring. Six and six-tenths grams 
oleic anhydride prepared as in Example I are added, 
followed by 0.1 ml. 48% aqueous hydrobromic acid. 
The reaction mixture is stirred at room temperature for 
one hour. 

In order to purify the product, the reaction mixture is 
washed there times with water and the ethyl acetate 
solution dried with 15 grams of sodium sulfate and 
?ltered. The solution after crystallizing 24 hours yields 
substantially pure l,4-distearoyl-2, 3-dioleoyl erythri 
tol. Substantially no existing ester group rearrangement 
occurs during the above esteri?cation reaction. 
The foregoing examples illustrate the use of hydro 

gen bromide sources as the catalyst in the esterification 
of partial polyol esters with acid lipid anhydrides of 
various types. The examples are not intended to be 
limiting of the types of acid anhydrides and types of 
partial polyol esters useful in the process of this inven 
tion. 
As will be seen from the following example, carbox 

ylic acid anhydrides having hydrocarbyl substituents 
from 1 to about 30 carbon atoms and aryl substituents 
such as phenyl, tolyl, xylyl, naphthyl and the like, are 
also suitably employed in conjunction with partial 
polyol esters of all types to provide position-speci?c 
esteri?cation reactions. Furthermore, the partial polyol 
esters useful herein are not limited in their type and can 
contain ester groups having from 1 to about 30 carbon 
atoms, and greater. 1! is to be understood, therefore, 
that the position-specific esteri?cation reaction herein 
appears to be a general one in that it provides for the 
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16 
esteritication of all manner of partial polyol esters by 
means of all manner oforganic acid anhydrides without 
substantial ester group rearrangement. 

EXAMPLE XI 

Esteri?cation of l,3-dipropanoyl glycerol with acetic 
anhydride 

One mole of l,3~dipropanoyl glycerol is admixed 
with two moles of acetic anhydride and dissolved 
therein with heating and stirring at a temperature of 
about 175° F. A volume of 48% (wt) aqueous hydro 
bromic acid su?'lcient to provide 0.5 mole of HBr is 
admixed with the reaction solution and the tempera 
ture is restored to room temperature (70° F.) over a 
two hour period. The reaction mixture is poured into I 
liter of water which serves to hydrolyze the unreacted 
acetic anhydride. 
Excess water is removed by vacuum evaporation at 

about 90° F. on a rotary evaporator, which process also 
removes much of the acetic acid. The residue left after 
evaporation is dissolved in a 1:] mixture of ethyl alco 
hol and benzene and a 1.0 M solution of barium chlo 
ride is added thereto, protionwise, until precipitation of 
the insoluble barium acetate mono-hydrate is com 
plete. The solids are removed by ?ltration and the 
benzene-alcohol solvent is removed on the rotary evap 
orator under vacuum. The resulting triglyceride prod 
uct is substantially pure l-propanoyl-2-acetyl-3-pro 
panoyl glycerol, indicating that the esteri?cation oc 
curs without substantial intramolecular or intermolecu 
lar acyl group rearrangement. 
The above procedure is carried at 0° F. and 212° F., 

respectively, with substantially equivalent results. 
The procedure is carried at a catalyst-to~anhydride 

mole ratio of 0.01:1 with equivalent results. 
The aqueous hydrobromic acid used in the above 

process is replaced by an equivalent amount of a ben 
zene solution of HBr, gaseous HBr and an amount of 
SiBr. and H20 sufficient to provide 0.5 mole of HBr, 
respectively, and equivalent resins are secured. 

In the above procedure the acetic anhydride is re 
placed by an equivalent amount of benzoic acid anhy 
dride and the reaction product is substantially all l-pro 
panoyl-Z-benzoyl - 3 - propanoyl glycerol, indicating 
that substantially no ester group rearrangement occurs 
in the process. 
What is claimed is: 
l. A process for preparing speci?c complete mixed 

polyol esters from [unsymmetrically substituted 1 
partial polyol esters with substantially no ester group 
rearrangement comprising esterifying I: said ] a partial 
polyol [esters II ester with an acid anhydride in the 
presence of a catalytic amount of a hydrogen bromide 
source [.1 , said partial polyol ester being from the 
group consisting of partial polyol esters from aliphatic 
diols having the hydroxyl groups unsym metrically substi 
tuted with respect to the carbon chain and partial polyol 
esters from aliphatic polyol containing at least three 
hydroxyl groups. 

2. A process according to claim 1 wherein the hydro 
gen bromide source is selected from the group consist 
ing of aqueous hydrobromic acid and gaseous hydrogen 
bromide. 

3. A process according to claim 1 comprising admix 
ing: (1) a polyol selected from the group consisting of 
aliphatic diols wherein the hydroxyl groups are unsym 
metrically substituted with respect to the carbon chain 
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and aliphatic polyols containing at least three hydroxyl 
groups, said polyols having been partially esteri?ed 
with a monocarboxylic acid containing about 8 to 24 
carbon atoms, with; (2) a member selected from the 
group consisting of acidic lipid anhydrides of the for 
mula 

O 
// 

x-(‘ R O 
\ \// 
/0 and C\ 

X-C 0 
§o Y/ 

wherein 
X is a substituent selected from the group consisting 

of: 
(I ) alkyl and alkenyl groups containing from 7 to 
23 carbon atoms and having the formula R— 

(2) residues of alkyl half-esters of a dicarboxylic 
acid having the formula 

(3) residues of monoacyl diol half-esters ofa dicar 
boxylic acid having the formula 

iiziil 

(4) residues of diacyl glyceride half-esters of a 
dlcarboxylic acid having the formula 

and 
(5) residues of monoacyl derivatives of a primary 
monohydroxy monocarboxylie acid having the 
formula 

0 

ll RCOIU 

wherein in (l)-(5) above: 
R is an alltyl or alkenyl group containing 7 to 2| 
carbon atoms; 

R1 is an alkylene group containing 2 to 4 carbon 
atoms; 

R’ is an alkylene group containing 0 to 4 carbon 
atoms; 

R‘I is an alltylene group containing 2 to 5 carbon 
atoms; 

2 is a substituent selected from the group consisting 
of hydrogen and methyl; and 
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Y is a substituent selected from the group consisting 
of benzyl, p-nitrobenzyl, and phosphoryl ester; and 

(3) a catalyst selected from the group consisting of 
hydrogen bromide and hydrogen bromide sources, at a 
molar ratio of said catalyst to acidic lipid anhydride of 
at least about 0.0l to l. 

4. The process of claim I which is carried out at a 
temperature from 0° F. to 212° F. 

S. The process of claim 1 which is carried out using a 
molar excess of the acid anhydride. 

6. The process of claim 1 wherein the partial polyol 
ester is a partial glyceride ester. 

7. The process of claim I wherein the partial polyol 
ester is a l,3-diglyceride. 

8. The process of claim 1 wherein the partial polyol 
ester is a partial ester of l,2~propylene glycol. 

9. The process of claim 1 wherein the acid anhydride 
is symmetrical. 

10. The process of claim I wherein the acid anhy 
dride is an alkyl anhydride wherein the alkyl group 
contains from 7 to about 23 carbon atoms. 

11. The process of claim 1 wherein the acid anhy 
dride is oleic anhydride. 

12. The process of claim 1 wherein the partial polyol 
ester is a monoglyceride and the reaction is carried out 
in an organic solvent selected from the group consisting 
of benzene and pyridine. 

13. A process for preparing a synthetic cocoa butter 
comprising acylating the 2-hydroxy group of l-palmit 
oyl-3-stearoyl glycerol with oleic anhydride in the pres 
ence of a catalyst selected from the group consisting of 
hydrogen bromide and hydrogen bromide sources. and 
‘crystallizing and separating the synthetic cocoa butter 
thus formed. 

14. A process for preparing a confectioner‘s hard 
butter comprising acylating the Z-hydroxy groups in a 
mixture comprising l-palmitoyl-3-stearoyl glycerol, 
l,3-distearoyl glycerol and l,3-dipalmitoyl glycerol 
with oleic anhydride in the presence of a catalytic 
amount of hydrogen bromide. 

15. A process for preparing a confectioner's hard 
butter comprising: (1) admixing substantially com 
pletely hydrogenated palm oil with glycerol in the pres 
ence of a sodium methoxide catalyst and separating 
and crystallizing the l,3-diglycerides formed; (2) acyl 
ating the 2-hydroxy groups of the LB-digIycerides pre 
pared in step (I) with oleic anhydride in the presence 
of a catalyst selected from the group consisting of hy 
drogen bromide and hydrogen bromide sources; and 
(3) crystallizing and separating the hard butter thus 
formed. 

16. The process of claim 15 wherein the catalyst is a 
member selected from the group consisting of hydro 
gen bromide gas and aqueous hydrobromic acid. 

17. The process of claim 15 wherein the catalyst-to 
oleic anhydride molar ratio is at least 0.0l : l. 

18. The process of claim 15 which is carried out at 
from about 0° F. to about 2l2° F. 

[9. The process of claim 15 which is carried out in 
the presence of a molar excess of oleic anhydride. 

It =0‘ * ll Ii 


