
REMOVAL OF ACIDS FROM TERTIARY AMIDE SOLVENTS
BACKGROUND OFTHE INVENTION Sucralose
(4,l',6'-trichloro-4,l',6'-trideoxygalactosucrose), a
high-intensity sweetener made from sucrose, can be
used in many food and beverage applications. SUCRALOSE
A number of different synthesis routes for the
preparation of sucralose have been developed in which
the reactive hydroxyl in the 6 position is first
blocked with an acyl group to form a
sucrose-6-acylate. The acyl group is typically acetyl
or benzoyl, although others may be used. The
sucrose-6-acylate is then chlorinated to replace the
hydroxyls at the 4, I 1and 6' positions to produce
4,l',6'-trichloro- 4,l',6'-trideoxygalactosucrose
6-acylate (referred to herein as sucralose-6-acylate),
followed by hydrolysis to remove the acyl substituent
and thereby produce sucralose. Several synthesis
routes for formation of the sucrose-6-acylates involve
tin-mediated acylation reactions, with illustrative
examples being disclosed in U.S. Pat. Nos. 4,950,746;
5,023,329; 5,089,608; 5,034,551; and 5,470,969, all of
which are incorporated herein by reference. Various
chlorinating agents may be used to chlorinate the
sucrose-6- acylate, and most commonly a Vilsmeier-type
salt such as Arnold's Reagent will be used. One
suitable chlorination process is disclosed by Walkup
et al. (U.S. Pat. No. 4,980,463), incorporated herein
by reference. This process uses a tertiary amide,
typically L/,L/-dimethyl formamide ("DMF"), as the
chlorination reaction solvent. After the chlorination
is complete, adducts of Arnold's reagent on the base
sucrose moiety and excess chlorinating reagent are
neutralized ("quenched") with aqueous base to provide
the sucralose-6-acylate in an aqueous solution,
accompanied by the tertiary amide solvent and salts
resulting from reactions of the chlorination reagent.
The sucralose-6-acylate is then deacylated to produce
sucralose. One suitable deacylation process is taught
by Navia et al, U.S. Pat. No. 5,498,709, the entire
disclosure of which is incorporated herein by
reference.SUMMARY OFTHE INVENTION In one aspect, the
invention provides a method of removing a carboxylic 



acid from a liquid comprising a tertiary amide
solvent, the method comprising a step of contacting
the liquid comprising the tertiary amide solvent and
the s carboxylic acid with an extraction medium
comprising an amine that is immiscible with both water
and the tertiary amide solvent, thereby forming a
phase comprising de-acidified tertiary amide solvent
and a phase comprising the extraction medium and the
carboxylic acid. BRIEF DESCRIPTION OF THE DRAWINGS o
Figure 1 shows the percentages of acetic acid and
sucrose-6-acetate retained in a DMF sample after each
of three sequential extractions with an extraction
medium according to the invention. Figure 2 shows the
results of a larger scale extraction according to the
invention. s Figure 3 is a schematic diagram of an
extraction apparatus and process suitable for use
according to the invention. DETAILED DESCRIPTION OF
THE INVENTION The inventors have found that, during
the manufacture of sucralose, significant amounts of
lower carboxylic acids may be produced as side
products or 0 byproducts during various phases of the
synthesis sequence. These typically include acetic
acid, in the case where sucrose-6-acetate is used as
an intermediate in the process, and/or formic acid,
which can form by hydrolysis of DMF if that solvent is
used in the process, e.g., to form a Vilsmeier-type
salt. For simplicity, the discussion hereinafter will
refer to the removal of these acids. However, other s
acids may be present in addition or instead, depending
on the specific synthesis route taken in making the
sucralose. Other exemplary acids include C3-C7
monocarboxylic acids, for example benzoic acid. The
removal of any carboxylic acid from a tertiary amide
solvent is contemplated according to the invention.
Unfortunately, carboxylic acids may contribute to the
corrosion of manufacturing 0 equipment, and thus,
their presence is problematic. I n particular,
significant amounts of these acids end up in the
tertiary amide solvent that is used and subsequently
recovered, purified and recycled in the process. 



The invention provides methods of removing such acids
from tertiary amide solvents. Nonlimiting examples of
tertiary amide solvents from which acids may beremoved
include /V,L/-dimethyl formamide (DMF), L/,L/-dimethyl
acetamide, and Nmethyl- 2-pyrrolidone. For simplicity,
the present invention will be described with respect
to the use of DMF as the solvent used for sucralose
synthesis, and the removal of carboxylic acids from
DMF, but the removal of acids from any tertiary amide
solvent is within the scope of this invention. Much of
the removal of acids such as acetic and/or formic acid
from DMF may be achieved by distillation. However, the
inventors have found that it is desirable to first
minimize the wt % of carboxylic acids in the
distillation feed as much as possible, because these
acids can concentrate in the distillation apparatus,
causing a low pH and consequent corrosion of the
apparatus. This preliminary acid removal is preferably
performed in such a way as to minimize decomposition
of the DMF, as well as to allow recovery of the acids
for reuse in the process, for example for pH
adjustment. Accordingly, the invention provides
removal of carboxylic acids from a liquid comprising
DMF by a method comprising the following steps. Acetic
acid and formic acid will be used as an example. (i)
Acetic acid and formic acid are extracted from the DMF
using an aminecontaining extraction medium. (ii) The
extraction medium is purified by washing it with water
to extract DMF. (iii) The purified extraction medium
is washed with hot water to extract the acetic and/or
formic acid to give (a) a low-pH aqueous stream
containing acetic and/or formic acid (which may
optionally be used for any of a variety of purposes,
such as the neutralization of high-pH waste from the
sucralose synthesis process), and (b) a partially
de-acidified extraction medium. (iv) The partially
de-acidified extraction medium is further washed with
an aqueous base to further remove acetic and/or formic
acid and thereby give a substantially de-acidified
extraction medium. The extraction medium may then
optionally be recycled for use in step (i). 



I n step (i), the liquid comprising the DMF typically
contains at least 60 wt% DMF, more typically at least
70 wt% DMF, and most typically at least 80 wt%, DMF.
The remainder of the liquid typically comprises water
and various salts, typically in roughly equal amounts.
Step (i) typically extracts at least 80 wt% of the
acids from the DMF, more typically at least 85 wt%,
and most typically at least 90 wt%. The result is a
de-acidified phase comprising DMF and a phase
comprising the extraction medium and carboxylic acid.
Typically, the de-acidified phase isfurther treated to
produce a purified DMF. In some embodiments, this
involves routing the DMF to an evaporator to remove
nonvolatile materials. For example, various
carbohydrate products and byproducts may be including
in this nonvolatile material. Various kinds of
evaporator may be suitable, including for example a
mechanical vapor recompression evaporator or a forced
circulation evaporative system. The volatile component
exiting the evaporator is then condensed, and may then
be distilled or further evaporated and condensed to
provide essentially pure DMF as an overhead fraction
and the extraction medium component(s) as a bottoms
fraction. The bottoms fraction may optionally be
routed back for reuse in step (i), and the DMF may be
routed back for use in the sucralose synthesis
sequence, such as in the chlorination step. Step (ii)
is typically performed in a temperature range from 5C
to 500C, more typically from 100C to 4O0C, and most
typically from 15C to 300C. Ambient temperature is
usually used. The resulting aqueous phase, containing
DMF extracted from the extraction medium, may be
routed back to the extractor of step (i) to improve
recovery of the DMF. Step (iii) is typically performed
at a temperature of at least 500C, more typically at
least 6O0C, and most typically at least 700C. The
temperature will typically be at most 9O0C, more
typically at most 85C, and most typically at most
800C. Typically, this step removes about 90% of the
acid from the extraction medium. In step (iv), the
aqueous base is typically adjusted to a pH between 9
and 11.5. In some embodiments, pH-adjusted saturated
aqueous sodium acetate is used in this step. This step
typically results in removal of at least 98 wt% of the



acids originally present, more typically at least 99.5
wt%. In some embodiments of the invention, DMF that
has been pre-purified by the methods of this invention
may be used to dissolve sucrose for ultimate
conversion to sucralose, for example via formation of
a sucrose-6-acylate, chlorination of the
sucrose-6-acylate, and deacylation of the resulting
sucralose-6- acylate to form sucralose. I n other
embodiments, extraction methods such as described
herein may be employed on solutions of sucrose
derivatives in DMF. For example, it may be desirable
to remove acids from solutions of sucrose-6-acylates
in DMF prior to their chlorination to form
sucralose-6-acylates (and ultimately, the production
of sucralose), and such solutions may be treated to
remove carboxylic acids using an extraction medium
according to the invention. Examples 1 and 2 relate to
such a process. After such extraction, the
sucrose-6-acylate may bechlorinated according to known
methods (e.g., with Arnold's reagent) to produce
sucrose-6-acylate, which may subsequently be
deacylated to produce sucralose. Suitable equipment
for performing the extractions of this invention
includes any known in the chemical engineering art.
For example, countercurrent mixersettler units may be
used. Other suitable extraction techniques include
batteries of single stage centrifuges or multi-stage
centrifuges, such as Robatel BXP series, Podbielniak
centrifugal extractors. Also suitable are counter
current column technologies such as Scheibel and Karr
extraction columns. I n some embodiments, simple batch
extractions followed by decanting may be used.
Packed/sieve tray columns may also be used. Extraction
Medium The composition of the extraction medium is
chosen such that it is capable of both drawing
carboxylic acids out of the DMF and releasing the
acids to a water or aqueous base wash. The extraction
medium preferably does not contaminate the process
solvent (e.g., DMF) in ways that interfere with the
various synthesis steps and processes involved in
sucralose manufacturing process. Preferably, the
extraction medium is recoverable and recyclable for
repeated use in the process. Extraction media
according to the invention comprise an amine, and may
consist of a single component or a mixture of
components, only one of which need 



be an amine. Any of a variety of amines may be used,
provided that the amine is not miscible with water or
DMF. In some embodiments, the amine has a melting
point of at most 2O0C, which will typically allow the
amine to be used in the process as a liquid, thereby
facilitating extraction. One suitable example is
commercial grade trilaurylamine, which has a melting
point of about 14C. In some embodiments, the amine has
a lower vapor pressure than DMF, which boils at 153C
at 760 torr. That is, it either does not boil at all
without decomposing, or it boils at a temperature
higher than DMF, thus facilitating separation of the
amine from DMF by distillation or
evaporation/condensation. One suitable example is
commercial grade trilaurylamine, which has a boiling
point of about 4500C. The amine is typically a
monoamine, and typically it does not contain any
heteroatoms other than the amine nitrogen atom. I n
some embodiments, the amine is according to the
formula NR1R2R3 where each of R1, R2 and R3 is
independently selected from the group consisting of H
and Ci-C2O linear or branched alkyl, cyclic,
alicyclic, alkenyl, aryl, aralkyl, and alkaryl groups,
provided that at least one of R1, R2 and R3 is not H.
The amine may be primary, secondary, or tertiary.
Typically the amine is tertiary- Typically, each of
R1, R2 and R3 is a C7-C2O hydrocarbyl group. In some
embodiments, each of R1, R2 and R3 is an independently
selected linear, branched or cyclic alkyl group.
Nonlimiting examples of suitable R1, R2 and R3 groups
include straight chain or branched chain alkyl groups,
such as heptyl, 2-ethylhexyl, octyl, nonyl,
3,5-dimethyloctyl, 3,7-dimethyloctyl, decyl, undecyl,
dodecyl, tridecyl, tetradecyl,
3-methyl-lO-ethyldodecyl, pentadecyl, hexadecyl,
heptadecyl, octadecyl, nonadecyl, eicosyl, and
cocoalkyl. Other suitable examples of R1, R2 and R3
include cyclohexyl, cyclohexylmethyl, benzyl, pinyl,
pinylmethyl, phenethyl, p-methylbenzyl, phenyl, tolyl,
xylyl, naphthyl, ethylphenyl, methylnaphthyl,
dimethylnaphthyl, 2-norbornyl, 2-bornyl,
norbornylmethyl, and adamantyl. Typically, the total
number of carbon atoms in R1, R2 and R3 is at least
24, more typically at least 30, and most typically at
least 36. I n some embodiments of the invention, the
extraction medium comprises a mixture of the amine
with an alcohol R1OH, where R1 is according to any of
the 



embodiments described above and further comprises at
least seven carbon atoms. The alcohol is not miscible
with water or DMF. Typically, R1 is an alkyl group,
and typically it comprises at least ten carbon atoms.
One example is dodecanol. The specific composition of
the extraction medium is not critical, but typically
it contains at least 20 wt% amine, more typically at
least 30 wt%, and most typically at least 40 wt%. Neat
amine may also be used. Typically, the extraction
medium contains at most 80 wt%, more typically at most
70 wt%, and most typically at most 60 wt% of amine.
The balance of the extraction medium is generally the
alcohol, although other components may optionally be
included. In some embodiments, the amine is
trilaurylamine and the alcohol is dodecanol. I n one
particular embodiment, the extraction medium is about
50/50 wt/wt of trilaurylamine and dodecanol. EXAMPLES
Examples 1 and 2 exemplify methods of extracting
acetic acid from a DMF sample containing
carbohydrates. The results are depicted graphically in
Figures 1 and 2, respectively, showing the percentages
of each indicated component retained in the lower
layer after each of three extractions with a mixture
of dodecanol and trilaurylamine. As can be seen from
the data, the methods of this invention allow
effective removal of acetic acid from a solution of
sucrose-6-acyiate in DMF with very little loss of
sucrose-6-acylate. DMF was measured by gas
chromatography, acetic acid by ion chromatography, and
sucrose-6-acetate by high performance liquid
chromatography.Example 1 Using a separatory funnel, a
25g sample of a stream used in the manufacture of
sucralose containing about 11 wt% of a mixture of
acetylated sucroses (about 80 wt% of which was
sucrose-6-acetate ) as well as 46100 ppm acetic acid,
70.3% DMF, and about 14 wt% water was extracted with
25g of an extraction medium consisting of a 1:1 by
weight mixture of trilaurylamine and dodecanol. The
sample contained 17.7g DMF, 1.15g acetic acid, and
2.1g sucrose- 6-acetate. The resultant upper
(extraction medium) phase weighed 28.76g. The lower
(DMF) phase weighed 21.15g and was assayed to contain
14. 2g DMF, 0.61g 



acetic acid, and 2.03g sucrose-6-acetate. This is
designated the first lower phase. A 16.82g portion of
the first lower phase was extracted with 17. 5g of the
1:1 trilaurylamine:dodecanol mixture. The portion of
1st lower phase used contained 11. 3g DMF, 0.48g
acetic acid, and 1.62g sucrose-6-acetate. The
resulting lower phase, designated the second lower
phase, weighed 14.27g and contained 9.54g DMF, 0.122g
acetic acid, and 1.6Og sucrose-6-acetate. The upper
phase weighed 20.09g. A 10.71g portion of the second
lower phase was extracted with 10. Og of the 1:1
trilaurylamine:dodecanol mixture. The portion of 2nd
lower phase used contained 7.16g DMF, 0.092g acetic
acid, and 1.2Og sucrose-6-acetate. The resulting lower
phase, designated the third lower phase, weighed 9.29g
and contained 3.68g DMF, 0.06g acetic acid, and 1.15g
sucrose-6-acetate. It can thus be seen that the
tendency to extract desirable sucrose-6-acetate from
DMF into the extraction medium was very low, while the
removal of acetic acid from the DMF was quite
effective. Thus, methods of this invention provide
excellent removal of acetic acid from DMF solutions of
sucrose-6-acetate. Example 2 Using a separatory
funnel, a 101. 7g sample of the same stream used in
Example 1 was extracted with 101. 7g of an extraction
medium consisting of a 1:1 by weight mixture of
trilaurylamine and dodecanol. The mixture was
separated by centrifugation. The sample contained
71.9g DMF, 4.7g acetic acid, and 8.5g
sucrose-6-acetate. The resultant upper (extraction
medium) phase weighed 111.2g. The lower (DMF) phase
weighed 86. 9g and was assayed to contain 62. 3g DMF,
1.6g acetic acid, and 7.85g sucrose-6-acetate. This is
designated the first lower phase.A 66.25g portion of
the first lower phase was extracted with 66.9g of the
1: 1 trilaurylamine:dodecanol mixture. The portion of
1st lower phase used contained 48.Og DMF, 1.22g acetic
acid, and 6.04g sucrose-6-acetate. The mixture was
separated by centrifugation. The resulting lower
phase, designated the second s lower phase, weighed
56. 6g and contained 39. 3g DMF, 0.64g acetic acid,
and 6.16g sucrose-6-acetate. The upper phase weighed
74.87g. 



A 39.16g portion of the second lower phase was
extracted with 39.Og of the 1: 1
trilaurylamine:dodecanol mixture. The portion of 2nd
lower phase used contained 27. 2g DMF, 0.44g acetic
acid, and 4.26g sucrose-6-acetate. The mixture o was
separated by centrifugation. The resulting lower
phase, designated the third lower phase, weighed
33.38g and contained 21. 7g DMF, 0.23g acetic acid,
and 4.18g sucrose-6-acetate. The reductions in amount
of DMF in the lower phase were respectively 13%, 18%,
and 20% at extractions 1, 2, and 3. The reductions of
acetic acid in the s lower phase were respectively
66%, 48%, and 48% at extractions 1, 2, and 3. The
reductions in amount of sucrose-6-acetate in the lower
phase were respectively 8%, -2% (a measured increase),
and 2% at extractions 1, 2, and 3. I t can thus be
seen that the tendency to extract desirable
sucrose-6-acetate into the extraction medium is
minimal compared to acetic acid extraction, and thus
the extraction can 0 be used to separate acetic acid
from sucrose-6-acetate. Similarly, DMF has a greater
tendency to remain with the lower (aqueous) phase than
does acetic acid, though not so great a tendency as
sucrose-6-acetate. However, DMF losses may be
minimized by returning the aqueous phase to the first
extraction step, i.e., combined with the original feed
stream, as discussed hereinabove. 5 Example 3 A
description of a laboratory-scale extraction apparatus
for use according to the invention will now be
provided, followed by the results of exemplary DMF
purifications performed with this apparatus. A
laboratory version of a Robatel Model UX 1-1 (a
4-stage sequence of 0 mixer-settlers, available from
Rousselet-Robatel of Annonay, France) is used, having
six mixer-settler stages operating in a counter
current fashion in the extraction step and a similar
two stages operating in the purification step. The
purification step is connected to a hot water wash
step comprising three counter current stages, which in
turn is connected to a "base wash" step comprising two
5 counter current stages. The extraction medium outlet
of the base wash step is connected to the extraction
stage - thus completing the return loop of
theextraction medium phase. Figure 3 is a
representative schematic of the general 



process used. The feed stream (1) is mixed with the
heavy aqueous phase (15) exiting the purification
step. This combined feed is mixed in a counter current
fashion in the extraction step with extraction medium
(5). This extraction step generates a "heavy phase"
comprising the recovered DMF (6) as well as a "light
phase" comprising the extraction medium (2) which now
contains a substantial part of the carboxylic acids
originally in the feed (1). The extraction step is
typically conducted at a temperature between 25 and 35
0C. The feed pH is typically about 6.5. The
acid-loaded extraction medium (2) is fed into the
purification step, where it is contacted in a counter
current fashion with purification water (7). The
purpose of this step is to relieve the extraction
medium of any residual DMF with minimal removal of the
carboxylic acids. For this reason, the purification
step is also carried out at temperatures close to
ambient (25C). It is desirable to keep the temperature
as low as possible without causing solidification of
the extraction medium. As described previously, the
heavy aqueous phase (15) exiting the purification step
is combined with the feed stream (1) - in this way the
maximum amount of DMF is recovered into stream (6).
The light phase exiting the purification step (8) is
the extraction medium phase, still loaded with
carboxylic acids but substantially devoid of DMF. This
light extraction medium phase (8) is fed into the
three-stage hot water wash step, where the extraction
medium is contacted in a counter current fashion with
hot water (9) at a target temperature of 800C. This
removes most of the carboxylic acids from the light
extraction medium phase (11) and produces a heavy
aqueous hot waste phase (10) containing much of the
carboxylic acid. In order to maximize the removal of
carboxylic acids from the extraction medium, the light
phase (11) from the hot water wash step is then fed
into a base wash step. This comprises a two-stage
counter current mixer settler, in which the extraction
medium phase is contacted with saturated aqueous
sodium acetate (12). This step serves two purposes:
(i) it is pH adjusted to a high pH (ca. 11) in order
to 



ensure that all the carboxylic acid moieties are in
the anionic form (more water soluble) and (ii) the
stream has a higher specific gravity to facilitate
phase separation. In this step, further removal of
carboxylic acids is achieved, leaving an extraction
medium stream (5) from which the vast majority of the
carboxylic acids has been removed. Waste aqueous
sodium acetate (13) containing some carboxylic acid
salts also exits the base wash step.Using the
above-described process and apparatus, extraction data
were obtained as follows. A liquid stream comprising
85% DMF, 3.5% water and 6% acetic acid on a weight
basis was fed into the extraction system at a rate of
4 g/minute. This stream was combined with the aqueous
output from the purification step (about 2.7 g/min)
and the combined feed was fed into the mixer settler
extraction step where it was contacted in a counter
current fashion with 12.5 g/min of the extraction
medium phase, a mixture of dodecanol and
trilaurylamine containing ca. 46% dodecanol and 43%
trilaurylamine, the balance mostly consisting of water
and of impurities present in the commercial grade
amine 0 and alcohol. Table 1 shows the conditions used
for the extraction, and the results obtained. The
inlet, outlet, and internal recycle streams are
indicated as IN, OUT and INT respectively. Table 1:
Extraction step s Two streams exited the extraction
step. The heavy phase (about 6.6 g/min) comprised 49%
DMF, 44% water and about 0.2% acetic acid,
corresponding to an acetate removal of about 95%. The
light phase (extraction medium phase) exited the
extraction step at a rate of about 12.5 g/min and
contained 3% DMF, 1.5% water, 42% dodecanol and 37%
trilaurylamine, as well as 1.6% acetate. o The light
(extraction medium) phase was then continuously fed to
a purification step where it contacted purification
water being fed in a counter current fashion at a rate
of 2.7 g/min. See Table 2. The extraction medium phase
exited the purification step at a rate of ca. 12.5
g/min and comprised 1.9% DMF, 1.6 % water, 46%
dodecanol and 41% trilaurylamine, along with 1.6%
acetate s (measured as acetate ion, using an ion
analyzer available from Dionex Corporation of
Sunnyvale, CA).Table 2: Purification step 



As shown below in Table 3, the resulting purified
extraction medium phase was fed into a hot water wash
step (three-stage mixer settler) at a rate of ca. 12.5
g/min, where it was contacted in a counter current
fashion with hot water being fed at a rate of 42
g/min. The hot water-washed extraction medium exited
at a rate of ca. 12.5 g/min and contained 1.0% DMF and
0.4% acetate. The hot water exited as a waste at ca.
42 g/min, and contained 0.5% acetate. Thus, the hot
water wash removed 75-80% of the acetate in the
extraction medium. After the hot water wash, the
extraction medium was fed at a rate of 12.5 g/min to
the base water wash where it was contacted in a
counter current fashion with an aqueous saturated
sodium acetate stream at a pH of 11.5. The base wash
was fed at a rate of 12.5 g/min and the pH of this
stream on exiting the base water wash step was about
10.8, the reduction being due to the uptake of some
carboxylic acid into the aqueous phase. The extraction
medium phase (5) exited the base wash step at a rate
of 12.5 g/min and contained 46% dodecanol and 43%
trilaurylamine. Table 3: Hot water wash and base wash
As can be seen from the above data, 95% of the acetic
acid present in the incoming feed was removed, with
little loss of DMF. It will be apparent to those
skilled in the art that further optimisation of this
process is possible with theaddition of extra stages
in different steps, further optimization and control
of temperatures and pH etc. Although the invention is
illustrated and described herein with reference to
specific embodiments, the invention is not intended to
be limited to the details shown. Rather, various
modifications may be made in the details within the
scope and range of equivalents of the claims without
departing from the invention.What is Claimed: 1. A
method of removing a carboxylic acid from a liquid
comprising a tertiary amide solvent, the method
comprising a step of contacting the liquid comprising
the tertiary amide solvent and the carboxylic acid
with an extraction medium comprising an amine that is
immiscible with both water and the tertiary amide
solvent, thereby forming a phase comprising
de-acidified tertiary amide solvent and a phase
comprising the extraction medium and the carboxylic
acid. 



2. The method of claim 1, wherein the tertiary amide
solvent is dimethyl formamide. 3. The method of claim
1 or 2, additionally comprising a step of treating the
de-acidified tertiary amide solvent to further purify
it. 4. The method of claim 3, wherein the step of
treating comprises distilling or evaporating and
condensing the tertiary amide solvent. 5. The method
of any preceding claim, wherein the amine is a
monoamine not comprising any heteroatoms other than
the nitrogen atom of the amine. 6. The method of any
preceding claim, wherein the amine is a tertiary
amine. 7. The method of any preceding claim, wherein
the amine is according to the formula NR1R2R3 where
each of R1, R2 and R3 is independently selected from
the group consisting of H and Ci-C20 linear or
branched alkyl, cyclic, alicyclic, alkenyl, aryl,
aralkyl, and alkaryl groups, provided that at least
one of R1, R2 and R3 is not H. 8. The method of claim
7, wherein the total number of carbon atoms in R1, R2
and R3 combined is at least 24. 9. The method of any
preceding claim, wherein the amine comprises
trilaurylamine. 10. The method of any preceding claim,
wherein the amine does not have a boiling point lower
than that of the tertiary amide solvent. 11. The
method of any preceding claim wherein the amine has a
melting point of at most 200C. 12. The method of any
preceding claim, wherein the extraction medium
comprises a mixture of the amine with a
water-immiscible alcohol R1OH, wherein R1 is a C7-C20
hydrocarbyl group.13. The method of claim 12, wherein
the water-immiscible alcohol comprises dodecanol. 14.
The method of any preceding claim, wherein the
carboxylic acid comprises acetic acid, formic acid, or
a mixture of these. 



15. The method of any preceding claim, further
comprising the steps of washing the phase comprising
the extraction medium and the carboxylic acid with
water at a temperature in a range from 100C to 400C to
form a purified extraction medium; washing the
purified extraction medium with water at a temperature
in a range from 500C to 900C to give a partially
de-acidified extraction medium; and washing the
partially de-acidified extraction medium with an
aqueous base to give a substantially de-acidified
extraction medium. 16. The method of any preceding
claim, wherein the tertiary amide solvent constitutes
at least 60 wt% of the liquid. 17. The method of any
preceding claim, further comprising forming a solution
of sucrose in the resulting tertiary amide solvent and
subsequently converting the sucrose to sucralose. 18.
The method of claim 17, wherein said converting
comprises converting the sucrose to a
sucrose-6-acylate and subsequently converting the
sucrose-6-acylate to sucralose. 19. The method of
claim 18, wherein the sucrose-6-acylate is sucrose-6-
acetate. 20. The method of any of claims 1-3 and 5-16,
wherein both the liquid comprising the tertiary amide
solvent and the phase comprising de-acidified tertiary
amide solvent further comprise a sucrose-6-acylate.
21. The method of claim 20, further comprising
converting the sucrose- 6-acylate to sucralose. 22.
The method of claim 20 or claim 21, wherein the
sucrose-6-acylate is sucrose-6-acetate. 


