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Description
BACKGROUND OF THE INVENTION

[0001] Chilorination of carbohydrates and derivatives
thereof, such as sugars and their esters, has been gen-
erally known. For example, chlorination of sucrose to pro-
duce sucralose, or 4, ,6’-trichloro-4, ,6’-trideoxygalacto-
sucrose, which is an artificial sweetener with a sweetness
intensity many times that of sucrose, has been disclosed
in U.S. Patent 4,980,463; WO 2008/052076 A2, U.S.
2007/0100139 A1, and U.S. 2007/0207246 A1. Sucra-
lose can be made by chlorination of a sucrose ester such
as sucrose-6-acetate or sucrose-6-benzoate. However,
the yields reported in the art for sucralose-6-ester are
generally low. For example, the '463 patent discloses
examples of preparing sucralose-6-benzoate in molar
yields ranging from 31.9% to 60%. WO 076 discloses
examples of preparing sucralose-6-acetate in a molar
yield of 62.5%. EP 1 923 379 discloses a process for
chlorination of organic compounds in a loop reaction.
[0002] The foregoing shows thatthere exists an unmet
need for preparing polychlorinated carbohydrates or de-
rivatives thereof, particularly sucralose-6-ester in high
molar yields.

BRIEF SUMMARY OF THE INVENTION

[0003] The invention provides a method for chlorinat-
ing a sucrose-6-ester to produce 4,1’ 6’ -trichloro-4, 1’,
6’ -trideoxy-6-O-ester of galactosucrose (TGS-6E) in
high yields. The method involves recovering and return-
ing at least a portion of the under-chlorinated sucrose-6-
ester to a chlorinating step so as to further chlorinate the
under-chlorinated sucrose-6-ester to obtain TGS-6E.
These recovering and returning steps can be repeated
any desired number of times, thereby obtaining high
yields.

[0004] Specifically, the invention provides a method for
chlorinating a sucrose-6-ester to produce 4,1’,6’-trichlo-
ro-4,1’,6’-trideoxy-6-O-ester of galactosucrose (TGS-
6E) of the formula M-OC(=0O)R’, wherein R’ is a hydro-
phobic group such that TGS-6E has an octanol-water
partition coefficient cLogP of 0.5 or greater, and M is the
moiety completing the rest of TGS-6E, the method com-
prising:

(i) reacting the sucrose-6-ester with a chlorinating
agent in N,N-dimethylformamide (DMF) to obtain a
chlorination reaction mixture, and removing at least
a portion of the HCI resulting from the chlorination
reaction as a DMF-HCI mixture by vacuum distilla-
tion, to obtain a reaction mixture comprising said
TGS-6E and at least one under-chlorinated sucrose-
6-ester of the formula M-OC(=0O)R’, wherein R’ is a
hydrophobic group such that the under-chlorinated
sucrose-6-ester has an octanol-water partition coef-
ficient cLogP of 0.5 or greater, and M’ is the moiety
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completing the rest of the under-chlorinated su-
crose-6- ester;

(i) returning the at least one under-chlorinated su-
crose-6-ester to a chlorinating step and further chlo-
rinating the at least one sucrose-6-ester to obtain
TGS-6E; and

(iii) optionally repeating steps (i) and (ii) "n" times
wheren> 1.

[0005] The present invention therefore offers one or
more of the following advantages: increased yield of
TGS-6E, reduced waste stream and/or disposal of the
partially or under-chlorinated sucrose-6-ester, potential
reduced energy demands, reduced demand for raw ma-
terials, and/or improved process economy. The present
invention thus provides also an economic advantage
over processes known in the art.

DETAILED DESCRIPTION OF THE INVENTION

[0006] In accordance with the inventive method, the
TGS-6E can retain the stereochemical configuration of
one or more groups on the carbohydrate ring structure
or the stereochemical configuration of one or more
groups on the carbohydrate ring structure of the TGS-6E
could be different than that of the starting sucrose-6-es-
ter.

[0007] The octanol-water partition coefficient (Kow) of
LogP or calculated LogP (cLogP) describes a com-
pound’s propensity to distribute itself between octanol
and water: a measurement of how lipophilic and/or hy-
drophobic it is. When compounds either are not known
or are known but their LogP values have not been phys-
ically measured, methods of calculating cLogP values
are available.

[0008] There are several professional programs that
can make the above described calculations which are
readily accessible: for example, SciFinder™ offers one
- Advanced Chemistry Development (ACD/Labs) Soft-
ware VI 1.02. There are also freeware resources such
as that offered by ChemAxon™.,

[0009] In an embodiment of the invention, the TGS-6E
or the under chlorinated sucrose-6-ester has an octanol-
water partition coefficient LogP or cLogP from about 0.5
to about 3. For reference, monochlorosucrose-6-ben-
zoate ester has a cLogP of 0.7; dichlorogalactosucrose-
6-benzoate has a cLogP of 1.5 (interpolated value);
4,1’,6-trichloro- 4,1’,6’-trideoxy-6-O-benzoate ester of
galactosucrose (TGS6B) has a cLogP of 2.6. 4,1°,6’-
trichloro-4,1’,6’-trideoxy-6-O-acetate ester of galactosu-
crose (TGS6A) has a cLogP of 0.18, dichlorogalactosu-
crose-6-acetate ester has a cLogP of 0.06, and mono-
chlorosucrose-6-acetate ester has a cLogP of -0.85.
[0010] In accordance with an embodiment of the in-
ventive method, R’ is alkyl, aryl, or arylalkyl, wherein the
aryl part of aryl or arylalkyl is optionally substituted with
one or more substituents selected from the group con-
sisting of halo, haloalkyl, cyano, nitro, alkoxy, alkylthio,
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acyl, acyloxy, thioacyl, acylthio, and aryloxy. In a partic-
ular embodiment, R’ is aryl, e.g., phenyl, each of which
is optionally substituted with one or more substituents
selected from the group consisting of halo, haloalkyl, cy-
ano, nitro, alkoxy, alkylthio, acyl, acyloxy, thioacyl, acylth-
io, and aryloxy. In certain embodiments, R’ comprises a
hydrophobic polymer. For example, R’ could include a
hydrophobic or hydrophilic group but in addition a poly-
mer with the net result that R’ is hydrophobic.

[0011] Any suitable ester stable to the chlorinating
agent, and which can be hydrolyzed, can be used in the
present invention. The ester can be a C4-C,g aliphatic,
Cg-Cyq4 aryl C4-Cy g aliphatic or Cg-Cy,4 aryl ester. Partic-
ularly suitable carboxylate esters include Cg-Cqg aryl car-
boxylates such as benzoate or naphthoate ester. The
ester can be prepared by acylation of the carbohydrate
or sugar using an acylating agent of the relevant acid,
and in the case of carboxylic acylation, it is an acyl an-
hydride or acyl halide. Alternatively, the carbohydrate can
be esterified by enyl esters.

[0012] The sugar ester is a sucrose-6-ester and the
chlorinated product is chlorinated sucrose-6-ester, par-
ticularly 4,1’,6’-trichloro-4,1’,6'- trideoxy-6-O-ester of ga-
lactosucrose (TGS-6E). Sucrose-6-ester can be pre-
pared by esterification of sucrose. In accordance with
any of the embodiments above, the chlorinating agent
employedinthe method is an acid chloride or an activated
acid chloride. Examples of acid chlorides include thionyl
chloride, sulfuryl chloride, phosgene, phosphorus pen-
tachloride, oxalyl chloride, methane sulfonyl chloride,
and bis(trichloromethyl)carbonate.

[0013] Examples of activated acid chloride include a
Vilsmeier Reagent (also known as Arnold’s reagent) hav-
ing the formula: [XYC=N*R,] CI-, wherein X is hydrogen,
aryl, or alkyl, wherein the aryl or alkyl is optionally sub-
stituted with a halogen, alkoxy, thioalkoxy, amido, or cy-
ano; Y is a leaving group; and R is hydrogen or alkyl
which is optionally substituted with halogen, alkoxy, thio-
alkoxy, amido, or cyano.

[0014] In accordance with an embodiment, in the for-
mula of the Vilsmeier Reagent, Y is halogen, heteroalkyl,
or a group capable of being displaced by a heteroatomic
nucleophile, such as tosylate, brosylate, besylate,
nosylate, mesylate, alkylfluorosulfonates, triflates, non-
aflates, and tresylates, and in a particular example, hal-
ogen.

[0015] In accordance with an embodiment, in the for-
mula of the Vilsmeier Reagent, X is hydrogen. In accord-
ance with another embodiment, in the formula of the Vils-
meier Reagent, Rand Y are alkyl. In accordance with yet
another embodiment, in the formula of the Vilsmeier Re-
agent, X is hydrogen, Y is chloro, and R is methyl.
[0016] The Vilsmeier Reagent can be produced, for
example, by thereaction of an acid chloride with an amide
and used either as is or pre-reacted with a heteroatomic
nucleophile YH to form an alternative comparably reac-
tive reagent. Such a reagent can alternatively be formed
prior to use in the chlorination reaction, or it may be
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formed in situ or it may be purchased from commercial
sources. In an example, the Vilsmeier Reagent can be
produced by the reaction of N,N-dimethylformamide with
an acid chloride, for example, an acid chloride selected
from the group consisting of thionyl chloride, sulfuryl chlo-
ride, phosgene, phosphorus pentachloride, oxalyl chlo-
ride, methane sulfonyl chloride, and bis(trichlorome-
thyl)carbonate.

[0017] The chlorination reaction is carried out in a sol-
vent system comprising an N,N-dimethylformamide. The
solvent system may comprise a mixture of N,N-dimeth-
ylformamide a polar aprotic solvent and at least one other
aprotic solventselected from the group consisting of chlo-
rinated hydrocarbons and ethers. Examples of chlorinat-
ed hydrocarbons are chloroform, dichloromethane,
dichloroethane, chlorofluorocarbons, dichloroethylene,
trichloroethylene, trichloropropane, trichloroethane,
dichloroethane, tetrachloroethane, and perfluorooctane,
and mixtures thereof. In an embodiment, the ether is se-
lected from the group consisting of tetrahydrofuran, di-
oxane, methoxyethane, dimethoxymethane, dimethox-
yethane, tetrahydropyran, diglyme, diisopropyl ether, di-
ethyl ether, and methyl t-butyl ether, and mixtures there-
of.

[0018] For example, the sucrose-6-ester and the chlo-
rinating agent are combined in the solvent at a suitable
temperature, for example, between -30 °C and 25 °C.
During the addition of the chlorinating agent, the temper-
ature is generally not allowed to rise above about 60 °C,
and in embodiments, above 50 °C. Typically, the tem-
perature is maintained from about 0 °C to about 30 °C.
Atleasta portion of the HClformed during the chlorination
is removed by applying vacuum.

[0019] The chlorinating agent and the sucrose-6-ester
to be chlorinated can be reacted in a suitable ratio, for
example, in aratio of 5 to 10 molar equivalents, preferably
7 to 8 molar equivalents of acid chloride.

[0020] In any of the above embodiments, the method
can further include the step of (iv) quenching at least a
portion of the reaction mixture obtained in step (i) to ob-
tain a quenched reaction mixture. In accordance with the
invention, the quenching step can be carried out by any
suitable method, for example, by pouring the reaction
mixture, preferably a cooled reaction mixture, e.g., at 5
°C, into a cold basic solution such as aqueous alkali metal
hydroxide, e.g., sodium or potassium hydroxide, an
aqueous slurry of alkaline earth metal oxide or hydroxide,
such as calcium oxide or hydroxide, aqueous ammonium
hydroxide solution, or pyridine/methanol solution.
[0021] The quenched reaction mixture contains chlo-
rinated sucrose-6-esters, e.g., a mixture of TGS-6E and
one or more of the under-chlorinated sucrose-6-esters.
[0022] In accordance with an embodiment, the inven-
tive method can further include the step of (v) isolating a
product mixture comprising TGS-6E and at least one un-
der-chlorinated sucrose-6-ester from the quenched re-
action mixture. The product mixture can be isolated by
any suitable method known to those skilled in the art, for
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example, by solvent or solid phase extraction, chroma-
tographic methods, crystallization, filtration, or any other
method suitable for separating the desired mixture from
the undesirable solvents and/or impurities.

[0023] Inthe method, the at least one under-chlorinat-
ed sucrose-6-ester is returned to a chlorination step, e.g.,
to step (i), to further chlorinate the under-chlorinated su-
crose-6-ester. When the under-chlorinated sucrose-6-
ester is returned to the chlorination step, the under-chlo-
rinated sucrose-6-ester could be returned as a particular
under-chlorinated sucrose-6-ester, as a mixture of un-
der-chlorinated sucrose-6-esters, or as a mixture of the
under-chlorinated sucrose-6-ester with other materials,
for example, TGS-6E.

[0024] In accordance with an embodiment of the meth-
od, the further chlorination of the at least one under-chlo-
rinated sucrose-6-ester takes place in a vessel separate
from the vessel where step (i) takes place.

[0025] Inaccordance with an embodiment of the meth-
od, the further chlorination of the at least one under-chlo-
rinated sucrose-6-ester takes place in the same vessel
where step (i) takes place.

[0026] In any of the embodiments, the method is a con-
tinuous feed method.

[0027] In any of the embodiments described above,
the TGS-6E, e.g., sucralose-6-ester, is obtained in step
(i) in an yield of at least 30%, at least 40%, at least 50%,
at least 60%, at least 70%, at least 80%, or at least 90%,
on a molar basis and/or on a mass basis.

[0028] In any of the embodiments described above,
the TGS-6E, e.g., sucralose-6-ester, is obtained in step
(iii) in an yield of at least 50%, at least 60%, at least 70%,
at least 80%, or at least 90%), on a molar basis and/or on
a mass basis.

[0029] Inaccordance with an embodiment of the meth-
od, the product mixture is isolated from the quenched
reaction mixture by solvent extraction. The solvent used
for the extraction is preferably a water immiscible solvent,
for example, ethyl acetate, halocarbons, or any other sol-
vent which forms a biphasic hydrophobic (organic) layer
with a hydrophilic (aqueous) layer which enables parti-
tioning and physical extractive separation of the desired
product mixture from other impurities. This does not ex-
clude incomplete partitioning, wherein some product re-
mains partially dissolved in the aqueous layer requiring
subsequent extractions. This also does not exclude in-
complete partitioning, wherein some organic solvent is
partially dissolved in the aqueous layer (e.g. DMF, DMA,
ethyl acetate, etc.) nor the organic solvent partially dis-
solve in the aqueous layer (e.g. water, alcohols, etc.).
The extract can be optionally decolorized to remove un-
desirable colored impurities.

Decolorization can be carried out by any suitable method,
for example, by treating with activated carbon.

[0030] In accordance with an embodiment of the in-
vention, the method can further include the step of (vi)
separating the product mixture isolated in step (v) into
(a) afirst fraction comprising the TGS-6E and (b) a sec-

15

20

25

30

35

40

45

50

55

ond fraction comprising at least one under-chlorinated
sucrose-6-ester. The separation can be carried out by
any suitable method, for example, solvent extraction tak-
ing advantage of the differing solubility properties of the
TGS-6E relative to the under-chlorinated sucrose-6-es-
ter.

[0031] The first fraction can contain only the TGS-6E
or a mixture of the TGS-6E and at least one under-chlo-
rinated sucrose-6-ester; however, when it is a mixture of
TGS-6E and at least one under-chlorinated sucrose-6-
ester, the first fraction contains an excess amount of the
TGS-6E relative to the under-chlorinated sucrose-6-es-
ter.

[0032] The secondfraction contains atleastone under-
chlorinated sucrose-6-ester. The second fraction can
contain only one or more under-chlorinated sucrose-6-
esters, or it can contain a mixture of one or more under-
chlorinated sucrose-6-esters and TGS-6E; however,
when it is a mixture of under-chlorinated sucrose-6-ester
and TGS-6E, the second fraction contains an excess
amount of the under-chlorinated sucrose-6-esterrelative
to the TGS-6E.

[0033] In accordance with an embodiment of the in-
vention, the TGS-6E, the under-chlorinated sucrose-6-
ester, or a mixture thereof, is optionally combined with
additional sucrose-6-ester and returned to another chlo-
rinating step, e.g., step (i) of the method, for further chlo-
rination of the under-chlorinated sucrose-6-ester and op-
tionally, chlorination of the additional sucrose-6-ester.
[0034] In a specific embodiment, the invention pro-
vides a method for chlorinating a sucrose-6-ester to ob-
tain TGS-6E as defined above, the method comprising:

(i) dissolving the sucrose-6-ester in N,N-dimethylfor-
mamide to obtain a solution comprising the sucrose-
6-ester;

(ii) combining the solution comprising the sucrose-
6-ester from step (i) with a chlorinating agent to ob-
tain a chlorination mixture;

(iii) heating the chlorination mixture to obtain a mix-
ture of chlorinated sucrose-6-esters comprising the
desired TGS-6E and at least one under-chlorinated
sucrose-6-ester having less than the desired number
of chlorine atoms;

(iv) returning at leastone under-chlorinated sucrose-
6-ester to a chlorinating step so as to further chlo-
rinate the at least one under-chlorinated sucrose-6-
ester; and optionally

(v) repeating steps (ii)-(iv) "n" times where n > 1.

[0035] The above method can further include a step of
(vi) separating the TGS-6E thereof from the at least one
under-chlorinated sucrose-6-ester.

[0036] Inaccordance with an embodimentofthe above
method, the at least one under-chlorinated sucrose-6-
ester is returned to step (i) for further chlorination.
[0037] Inaccordance with an embodimentofthe above
method, the further chlorination of the at least one under-
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chlorinated sucrose-6-ester takes place in a vessel sep-
arate from the vessel where step (i) takes place.

[0038] Inaccordancewithanembodimentoftheabove
method, the further chlorination of the at least one under-
chlorinated sucrose-6-ester takes place in the same ves-
sel where step (i) takes place.

[0039] In any of the embodiments, the above method
is a continuous feed method.

[0040] In accordance with any of the embodiments
above, the under-chlorinated sucrose-6-ester has one or
two chlorine atoms in its molecular structure. In accord-
ance with any of the embodiments above, the desired
number of chlorine atoms present in the TGS-6E is 3.
[0041] In any of the embodiments described above,
the chlorination reaction followed by recovering and re-
turning the under-chlorinated sucrose-6-ester can be re-
peated any number of times, and in a particular embod-
iment, to reach a steady state. In an embodiment, the
recovering and returning can be performed fora"n" value
in step (iii) or (v) of 2t0 8,3to 7, 4 to 6, or 5.

[0042] In any of the embodiments, in addition to recov-
ering and returning the under-chlorinated sucrose-6-es-
ter to the original chlorination step, additional sucrose-6-
ester can be combined with the returning under-chlorin-
ated sucrose-6-ester.

[0043] In any of the embodiments described above,
the sucralose-6-ester is obtained in step (i) in an yield of
at least 30%, at least 40%, at least 50%, at least 60%,
at least 70%, at least 80%, or at least 90%, on a molar
basis and/or on a mass basis.

[0044] In any of the embodiments described above,
the sucralose-6-ester is obtained in step (v) in an yield
of at least 50%, at least 60%, at least 70%, at least 80%,
or atleast 90%, on a molar basis and/or on a mass basis.
[0045] Sucralose may be prepared by a method com-
prising de-esterifying the TGS-6E obtained in accord-
ance with any of the embodiments above to obtain su-
cralose. For example, de-esterification can be carried out
by alkaline hydrolysis of the ester; see, e.g., US 463, col.
9, lines 4-40 and Example 16.

EXAMPLE

[0046] This example demonstrates a method of pre-
paring sucralose in accordance with an embodiment of
the invention. 0.05 mole sucrose-6-benzoate (S6B) (22.6
grams)was taken up in 850 mL of anhydrous N,N-dimeth-
ylformamide (DMF), pre-distilled under full vacuum to
constant temperature (41 °C, 75 mL distillate). The DMF
solution was cooled to 5 °C (icebath) and 0.4 mole Vils-
meier (8 equivalents, 52 grams) was added. The resulting
pale yellow suspension was stirred and warmed to am-
bient temperature over 30 min and then heated to 60 °C
for 3 hours at which time, the suspension became a pale
orange homogeneous solution. TLC analysis showed no
more S6B was present. After cooling the solution, 600
mL of DMF-HCI (ca. 0.4 M) formed during the chlorination
reaction was distilled off under full vacuum. The resulting
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reaction mixture was then heated to 87 °C for 8 hours.
The reaction mixture was cooled to 5 °C and poured into
500 mL cold aqueous ammonium hydroxide. The result-
ing mixture was extracted with ethyl acetate (2 x 500 mL)
to extract the 4,1’,6-trichloro-4,1’,6’-trideoxy-6-O-ben-
zoate ester of galactosucrose and any partially or under-
chlorinated sucrose products. The extract was decolor-
ized by stirring with activated carbon (10 g), and the ex-
tract was filtered through celite and concentrated under
vacuum. The residue obtained was dissolved in ethyl ac-
etate (100 mL) and washed with brine (2x50 mL) to re-
move the residual DMF. The resulting product was dried
under vacuum for 30 min to remove further DMF and 19
grams of an amorphous foamy solid were obtained. The
foamy solid was then dissolved in a mixture of methyl t-
butyl ether (150 mL) and water (5 ml). TGS6B (13.9 g,
62% yield by mass, >95% purity) precipitated as an off-
white solid upon vigorous stirring over 30 min and was
collected by filtration. The filtrate (mother liquor) was con-
centrated to 8 grams.

[0047] The above procedure was repeated to scale on
the 8 grams of mother liquor with the following excep-
tions: (175 mL DMF initial volume, 15 mL predistillation,
7 eq Vilsmeier, 20 g), and the reaction was held at 60 °C
for only 30 min, and 125 mL of DMF was distilled off for
the second distillation. This iteration provided another
batch of TGS6B (4.1 g, 18% yield by mass, >95% pure)
for a combined yield of 80% by mass. Another 3 grams
of mother liquor containing ca. 1 : 1 mixture of di- and/or
tri-chlorinated sucrose ester and and the same amount
of the original higher Rf material was also recovered.
Each chlorination reaction was conducted for 8-10 hours
at 87 °C.

[0048] The yields obtained are as follows: 1stiteration:
56% molar, 62% mass; 2"d lteration: 16.5% molar, 18%
mass (based on original reaction); and the combined
yield from the two iterations were: 72.5% molar, 80%)
mass. If the mother liquor was included, the combined
yield was 84%> molar, 93% mass.

Claims

1. A method for chlorinating a sucrose-6-ester to pro-
duce 4,1’,6-trichloro-4,1’,6’-trideoxy-6-O-ester of
galactosucrose (TGS-6E) of the formula M-
OC(=0O)R’, wherein R’ is a hydrophobic group such
that TGS-6E has an octanol-water partition coeffi-
cient cLogP of 0.5 or greater, and M is the moiety
completing the rest of TGS-6E, the method compris-

ing:

(i) reacting the sucrose-6-ester with a chlorinat-
ing agent in N,N-dimethylformamide (DMF) to
obtain a chlorination reaction mixture, and re-
moving at least a portion of the HCI resulting
from the chlorination reaction as a DMF-HCI
mixture by vacuum distillation, to obtain a reac-
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tion mixture comprising said TGS-6E and at
least one under-chlorinated sucrose-6-ester of
the formula M’-OC(=0O)R’, wherein R’ is a hydro-
phobic group such that the under-chlorinated
sucrose-6-ester has an octanol-water partition
coefficient cLogP of 0.5 or greater, and M’ is the
moiety completing the rest of the under-chlorin-
ated sucrose-6-ester;

(ii) returning the at least one under-chlorinated
sucrose-6-ester to a chlorinating step and fur-
ther chlorinating the at leastone sucrose-6-ester
to obtain TGS-6E; and

(iii) optionally repeating steps (i) and (ii) "n" times
wheren > 1.

2. The method of claim 1, further comprising:

(iv) quenching at least a portion of the reaction
mixture from step (i) to obtain a quenched reac-
tion mixture and

(v) isolating a product mixture comprising TGS-
6E and at least one under-chlorinated sucrose-
6-ester from the quenched reaction mixture.

3. The method of claim 1, wherein;

(a) the at least one under-chlorinated sucrose-
6-ester is returned to step (i) for further chlorin-
ation; or

(b) wherein the further chlorination of the at least
one under-chlorinated sucrose-6-ester takes
place inavessel separate from the vesselwhere
step (i) takes place; or

(c) wherein the further chlorination of the at least
one under-chlorinated sucrose-6-ester takes
place in the same vessel where step (i) takes
place.

The method of claim 2, wherein in step (v), the prod-
uct mixture is isolated from the quenched reaction
mixture by solvent extraction; and/or the method
comprises (vi) separating the product mixture isolat-
ed in step (v) into (a) a first fraction comprising TGS-
6E and (b) a second fraction comprising at least one
under-chlorinated sucrose-6-ester.

The method of any one of claims 1 to 4, wherein
TGS-6E, the atleast one under-chlorinated sucrose-
6-ester, or a mixture thereof, is optionally combined
with additional sucrose-6-ester=and returned to a
chlorinating step or to step (i).

The method of any one of claims 1 to 5, wherein R’
is phenyl.

The method of any one of claims 1 to 6, wherein the
chlorinating agent is an acid chloride, an activated
acid chloride, or bis(trichloromethyl)carbonate, pref-
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10.

1.

12.

13.

14.

erably wherein the acid chloride is selected from the
group consisting of thionyl chloride, sulfuryl chloride,
phosgene, phosphorus pentachloride, oxalyl chlo-
ride, and methanesulfonyl chloride, and wherein the
activated acid chloride is a Vilsmeier Reagent having
the formula: [XYC=N*R,] CI', wherein X is hydrogen,
aryl, or alkyl, wherein the aryl or alkyl is optionally
substituted with a halogen, alkoxy, thioalkoxy, ami-
do, or cyano; Y is a leaving group, preferably Y is
halogen, heteroalkyl, or a group capable of being
displaced by a heteroatomic nucleophile; and R is
hydrogen or alkyl which is optionally substituted with
halogen, alkoxy, thioalkoxy, amido, or cyano.

The method of claim 7, wherein X is hydrogen, Y is
chloro, and R is methyl.

The method according to claim 1, wherein the TGS-
6E is sucrose-6-benzoate ester (TGS-6B), the meth-
od comprising:

(a) dissolving the sucrose-6-benzoate ester in
N,N-dimethylformamide (DMF) to obtain a solu-
tion comprising the sucrose-6-benzoate ester;
(b) combining the solution comprising the su-
crose-6-benzoate ester from step (i) with a chlo-
rinating agent to obtain a chlorination mixture;
(c)removing by vacuumdistillation at least a por-
tion of the HCI resulting from the chlorination
reaction as a DMF-HCI mixture to obtain a re-
action mixture comprising TGS-6B and at least
one under-chlorinated sucrose-6-benzoate es-
ter;

(d) returning the at least one under-chlorinated
sucrose-6-benzoate ester=to a chlorinating step
so as to further chlorinate the at least one under-
chlorinated sucrose-6-benzoate ester; and op-
tionally

(e) repeating steps (b)-(d) "n" times wheren > 1.

The method of claim 9, further comprising (f) sepa-
rating the TGS-6B from the at least one under-chlo-
rinated sucrose-6-benzoate ester.

The method of claim 9, wherein the at least one un-
der-chlorinated sucrose-6-benzoate ester is re-
turned to step (a) for further chlorination.

The method of claim 1 to 11, wherein n =2 to 8.

The method of claim 1 or 9, wherein the at least one
under-chlorinated sucrose-6-ester is dichlorogalac-
tosucrose-6-benzoate.

The method of claim 1 or 9, wherein the at least one
under-chlorinated sucrose-6-ester is monochlorosu-
crose-6-benzoate.
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Patentanspriiche

1.

Verfahren zur Chlorierung eines Sucrose-6-esters
zur Herstellung von 4,1°,6°-Trichlor-4,1’,6’-tridesoxy-
6-0-ester der Galactosucrose (TGS-6E) der Formel
M-OC(=O)R’, wobei R’ eine hydrophobe Gruppe ist,
so dass TGS-6E einen Octanol-Wasser-Partitions-
koeffizienten cLogP von 0,5 oder hoher aufweist,
und M die Baugruppe ist, welche den Restvon TGS-
6E komplettiert, wobei das Verfahren umfasst:

(i) Umsetzen des Sucrose-6-esters mit einem
Chlorierungsmittel in N,N-Dimethylformamid
(DMF) unter Erhalt eines Chlorierungsreakti-
onsgemisches, und Entfernen wenigstens eines
Teils des aus der Chlorierungsreaktion resultie-
renden HCI als ein DMF-HCI-Gemisch durch
Vakuumdestillation, unter Erhalt eines Reakti-
onsgemisches, umfassend das TGS-6E und
wenigstens einen unterchlorierten Sucrose-6-
ester der Formel M’-OC(=0O)R’, wobei R’ eine
hydrophobe Gruppe ist, so dass der unterchlo-
rierte Sucrose-6-ester einen Octanol-Wasser-
Partitionskoeffizienten cLogP von 0,5 oder ho-
her aufweist, und M’ die Baugruppe ist, die den
Rest des unterchlorierten Sucrose-6-esters
komplettiert;

(i) RuckfUhren des wenigstens einen unterchlo-
rierten Sucrose-6-esters in einen Chlorierungs-
schritt und weiteres Chlorieren des wenigstens
einen Sucrose-6-esters unter Erhalt von TGS-
6E; und

(iii) gegebenenfalls Wiederholen der Schritte (i)
und (ii) n-mal, wobein > 1 ist.

2. Verfahren gemafl Anspruch 1, des Weiteren umfas-

send:

(iv) Quenchen wenigstens eines Teils des Re-
aktionsgemisches aus Schritt (i) unter Erhalt ei-
nes gequenchten Reaktionsgemisches, und
(v) Isolieren eines Produktgemisches, umfas-
send TGS-6E und wenigstens einen unterchlo-
rierten Sucrose-6-ester, aus dem gequenchten
Reaktionsgemisch.

3. Verfahren gemaR Anspruch 1, wobei:

(a)derwenigstens eine unterchlorierte Sucrose-
6-ester in den Schritt (i) zur weiteren Chlorierung
rickgefihrt wird; oder

(b) wobei die weitere Chlorierung des wenigs-
tens einen unterchlorierten Sucrose-6-esters in
einem von dem GefaR, in welchem Schritt (i)
stattfindet, getrennten GefaR stattfindet; oder
(c) wobei die weitere Chlorierung des wenigs-
tens einen unterchlorierten Sucrose-6-esters in
demselben Gefal stattfindet, in welchem Schritt
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(i) stattfindet.

Verfahren gemaR Anspruch 2, wobei im Schritt (v)
das Produktgemisch aus dem gequenchten Reakti-
onsgemisch durch Losungsmittelextraktion isoliert
wird; und/oder das Verfahren (vi) das Abtrennen des
in Schritt (v) isolierten Produktgemisches in (a) eine
erste Fraktion, welche TGS-6E umfasst, und (b) eine
zweite Fraktion, welche wenigstens einen unterchlo-
rierten Sucrose-6-ester umfasst, umfasst.

Verfahren gemaf einem der Anspriiche 1 bis 4, wo-
bei TGS-6E, der wenigstens eine unterchlorierte Su-
crose-6-ester oder ein Gemisch davon gegebenen-
falls mit zusatzlichem Sucrose-6-ester vereinigt wird
und in einen Chlorierungsschritt oder in Schritt (i)
rickgefiihrt wird.

Verfahren gemaf einem der Anspriiche 1 bis 5, wo-
bei R’ Phenyl ist.

Verfahren gemaf einem der Anspriiche 1 bis 6, wo-
bei das Chlorierungsmittel ein Saurechlorid, ein ak-
tiviertes Saurechlorid oder Bis(trichlormethyl)carbo-
nat ist, wobei vorzugsweise das Saurechlorid aus-
gewahlt ist aus der Gruppe, bestehend aus Thionyl-
chlorid, Sulfurylchlorid, Phosgen, Phosphorpenta-
chlorid, Oxalylchlorid und Methansulfonylchlorid,
und wobei das aktivierte Saurechlorid ein Vilsmeier-
Reagens ist mit der Formel [XYC=N*R,]CI-, wobei
X Wasserstoff, Aryl oder Alkyl ist, wobei das Aryl
oder Alkyl gegebenenfalls mit einem Halogen, Alk-
oxy, Thioalkoxy, Amido oder Cyano substituiert ist;
Y eine Abgangsgruppe ist, vorzugsweise Y Halogen,
Heteroalkyl oder eine Gruppe ist, die in der Lage ist,
dass sie durch ein heteroatomares Nucleophil er-
setzt wird; und R Wasserstoff oder Alkyl ist, welches
gegebenenfalls mit Halogen, Alkoxy, Thioalkoxy,
Amido oder Cyano substituiert ist.

Verfahren gemal Anspruch 7, wobei X Wasserstoff
ist, Y Chlor ist und R Methyl ist.

Verfahren gemaR Anspruch 1, wobei TGS-6E Suc-
rose-6-benzoatester (TGS-6B) ist, wobei das Ver-
fahren umfasst:

(a) Lésen des Sucrose-6-benzoatesters in N,N-
Dimethylformamid (DMF) unter Erhalt einer Lo-
sung, welche den Sucrose-6-benzoatester um-
fasst;

(b)Vereinigender Lésung, welche den Sucrose-
6-benzoatester aus Schritt (i) umfasst, mit ei-
nem Chlorierungsmittel unter Erhalt eines Chlo-
rierungsgemisches;

(c) Entfernen wenigstens eines Teils des HCI,
der aus der Chlorierungsreaktion stammt, als
ein DMF-HCI-Gemisch durch Vakuumdestillati-
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on unter Erhalt eines Reaktionsgemisches, um-
fassend TGS-6B und wenigstens einen unter-
chlorierten Sucrose-6-benzoatester;

(d) Ruckflihren des wenigstens einen unterchlo-
rierten Sucrose-6-benzoatesters in einen Chlo-
rierungsschritt, um so den wenigstens einen un-
terchlorierten Sucrose-6-benzoatester weiter zu
chlorieren; und gegebenenfalls

(e) Wiederholen der Schritte (b)-(d) n-mal, wo-
bein> 1 ist.

Verfahren gemar Anspruch 9, des Weiteren umfas-
send (f) Abtrennen des TGS-6B aus dem wenigstens
einen unterchlorierten Sucrose-6-benzoatester.

VerfahrengemaR Anspruch 9, wobei derwenigstens
eine unterchlorierte Sucrose-6-benzoatester in den
Schritt (a) zur weiteren Chlorierung riickgefuhrt wird.

Verfahren gemag Anspruch 1 bis 11, wobein =2 bis
8.

Verfahren gemafl Anspruch 1 oder 9, wobei der we-
nigstens eine unterchlorierte Sucrose-6-ester Dichl-
orgalactosucrose-6-benzoat ist.

Verfahren gemar Anspruch 1 oder 9, wobei der we-
nigstens eine unterchlorierte Sucrose-6-ester Mono-
chlorsucrose-6-benzoat ist.

Revendications

Procédé de chloration d’'un 6-ester de saccharose
pour produire un 4,1’,6’-trichloro-4,1’,6’-tridésoxy-6-
O-ester de galactosaccharose (TGS-6E), de formule
M-OC(=0O)R’, dans laquelle R’ représente un groupe
hydrophobe tel que le TGS-6E présente un coeffi-
cient de partage octanol/eau cLogP valant 0,5 ou
plus, et M représente le fragment qui compléte le
reste du TGS-6E, lequel procédé comporte les éta-
pes suivantes :

i) faire réagir le 6-ester de saccharose avec un
agent de chloration, dans du N,N-diméthyl-for-
mamide (DMF), ce qui donne un mélange réac-
tionnel de chloration, et éliminer par distillation
sous vide au moins une partie du chlorure d’hy-
drogéne (HCI) résultant de la réaction de chlo-
ration, sous la forme d’'un mélange DMF-HCI,
pour obtenir un mélange réactionnel compre-
nant ledit TGS-6E et au moins un 6-ester de
saccharose sous-chloré, de formule M-
OC(=0)R’, dans laquelle R’ représente un grou-
pe hydrophobe tel que le 6-ester de saccharose
sous-chloré présente un coefficient de partage
octanol/eau cLogP valant 0,5 ou plus, et M’ re-
présente le fragment qui compléte le reste du 6-
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ester de saccharose sous-chloré ;

ii) renvoyer le 6-ester de saccharose sous-chlo-
ré, au nombre d’au moins un, vers une étape de
chloration et poursuivre la chloration de ce 6-
ester de saccharose sous-chloré, au nombre
d’au moins un, pour en faire du TGS-6E ;

i) et en option, répéter n fois les étapes (i) et
(i), étant entendu que n est supérieur ou égal a
1.

2. Procédéconformealarevendication 1, quicomporte

en outre les étapes suivantes :

iv) arréter la réaction dans au moins une partie
du mélange réactionnel issu de I'étape (i), pour
obtenir un mélange réactionnel bloqué ;

v) et isoler, a partir de ce mélange réactionnel
bloqué, un mélange de produits comprenant du
TGS-6E et au moins un 6-ester de saccharose
sous-chloré.

3. Procédé conforme a larevendication 1, dans lequel

a) le 6-ester de saccharose sous-chloré, au
nombre d’au moins un, est renvoyé vers I'étape
(i) pour la poursuite de la chloration ;

b) ou la poursuite de la chloration du 6-ester de
saccharose sous-chloré, au nombre d’au moins
un, a lieu dans un récipient distinct de celui ou
se déroule I'étape (i) ;

c) ou la poursuite de la chloration du 6-ester de
saccharose sous-chloré, au nombre d’au moins
un, a lieu dans le méme récipient que celui ou
se déroule I'étape (i).

Procédé conforme a la revendication 2, dans lequel,
dans I'étape (v), le mélange de produits est isolé, a
partir du mélange réactionnel bloqué, par extraction
a l'aide d’un solvant, et/ou lequel procédé comporte
une étape (vi) de séparation du mélange de produits
isolé dans I'étape (v) en les fractions suivantes :

a) une premiéere fraction comprenant du TGS-
6E,

b) et une deuxiéme fraction comprenant au
moins un 6-ester de saccharose sous-chloré.

Procédé conforme a 'une des revendications 1 a 4,
dans lequel le TGS-6E, le 6-ester de saccharose
sous-chloré, au nombre d’au moins un, ou un mé-
lange de ces derniers, est, en option, combiné avec
un supplément de 6-ester de saccharose et renvoyé
vers une étape de chloration ou vers I'étape (i).

Procédé conforme a 'une des revendications 1 a 5,
dans lequel R’ représente un groupe phényle.

Procédé conforme a I'une des revendications 1 a 6,
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dans lequel I'agent de chloration est un chlorure
d’acide, un chlorure d’acide activé, ou du carbonate
de bis(trichloro-méthyle), lequel chlorure d’acide est
de préférence choisi dans 'ensemble constitué par
les chlorure de thionyle, chlorure de sulfuryle, phos-
géne, pentachlorure de phosphore, chlorure d’oxa-
lyle et chlorure de méthanesulfonyle, et lequel chlo-
rure d’acide activé est un réactif de Vilsmeier, de
formule [CYC=N*R2].CI", dans laquelle

- X représente un atome d’hydrogéne ou un
groupe aryle ou alkyle, lequel groupe aryle ou
alkyle, en option, porte un ou des substituant(s)
halogéno, alcoxy, alkylthio, amido ou cyano,
-Y représente un groupe partant, étant entendu
que, de préférence, Y représente un atome
d’halogéne, un groupe hétéroalkyle ou un grou-
pe qui peut étre déplacé par un nucléophile hé-
téroatomique,

- et R représente un atome d’hydrogéne ou un
groupe alkyle qui, en option, porte un ou des
substituant(s) halogéno, alcoxy, alkylthio, ami-
do ou cyano.

Procédé conforme a la revendication 7, dans lequel
X représente un atome d’hydrogéne, Y représente
un atome de chlore et R représente un groupe mé-
thyle.

Procédé conforme a la revendication 1, dans lequel
le TGS-6E est de I'ester 6-benzoate de saccharose
(TGS-6B), et lequel procédé comporte les étapes
suivantes :

a) dissoudre I'ester 6-benzoate de saccharose
dans du N,N-diméthyl-formamide (DMF), pour
en faire une solution contenant'ester 6-benzoa-
te de saccharose ;

b) combiner la solution contenant I'ester 6-ben-
zoate de saccharose, issue de 'étape (a), avec
un agentde chloration, pour en faire un mélange
de chloration ;

c) éliminer par distillation sous vide au moins
une partie du chlorure d’hydrogéne (HCI) résul-
tant de la réaction de chloration, sous la forme
d’un mélange DMF-HCI, pour obtenir un mélan-
ge réactionnel comprenant du TGS-6B et au
moins un ester 6-benzoate de saccharose sous-
chloré ;

d) renvoyer I'ester 6-benzoate de saccharose
sous-chloré, au nombre d’au moins un, vers une
étape de chloration, pour poursuivre la chlora-
tion de cet ester 6-benzoate de saccharose
sous-chloré, au nombre d’au moins un ;

e) et en option, répéter n fois les étapes (b) a
(d), étant entendu que n est supérieur ou égal
al.
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10.

1.

12.

13.

14.

Procédé conforme a larevendication 9, qui comporte
en outre une étape (f) de séparation du TGS-6B
d’avec I'ester 6-benzoate de saccharose sous-chlo-
ré, au nombre d’au moins un.

Procédé conforme a larevendication 9, dans lequel
'ester 6-benzoate de saccharose sous-chloré, au
nombre d’au moins un, est renvoyé vers I'étape (a)
pour la poursuite de la chloration.

Procédé conforme al'une desrevendications 1a 11,
dans lequel n vaut de 2 a 8.

Procédé conforme a la revendication 1 ou 9, dans
lequel le 6-ester de saccharose sous-chloré, au
nombre d’au moins un, est un 6-benzoate de di-
chloro-galacto-saccharose.

Procédé conforme a la revendication 1 ou 9, dans
lequel le 6-ester de saccharose sous-chloré, au
nombre d’au moins un, est un 6-benzoate de mono-
chloro-galacto-saccharose.
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Sxénhidrilok kidrozéss és syénhidrat sxdmardkok
SEABADALMI ICGENYPONTOK

1. Elidras egy szachardz-B-éssler kidrozdsara, M-OC{=UIR' képletd galskio-
szacharéz 4,184 rikdor-4, 1.8 ridezoxi-8-0-észterének {TES-8E) elfslitassra, ahal
R’ egy olyan hidrofdb csoport, hogy & TGS-8E cLogP, oklanolviz particids egylittha-
Wi 0.5 vagy enndl nagyobb, &3 M egy slomosoport, amely kiegéseitl & TGS-8E
fennmarad részel, amely efidras magdban foglalia:

{} a8 szachardz-8-dszternsk egy kKidrozd-szerrs! vald reagaltatdsat N N-dimeti-
formamidban {(OMF), amellyel egy iddrozd reakcidkevardkeat kapunk, és a korozésl
reakciobdl DMF-HCL keverékkeént keletkezd HO! legaldbb egy részének vikuum-
deszillalassal valt eltdvolitasat, amellyel 3 TGS-8E- &s legaldbl egy M-OCEQIR
keépletd aluliddrozolt szacharde-8-gsziert kapunk, shol az R egy olyan hidrofsh
csoport, hogy 8z slulkidrozoft szachardz-8-gszter clogP, okstnolviz particiés
egyiithatdja 0.5 vagy ennél nagyobd, €8 M egy atomesoport, amely kegéseitt az
aluliddrozolt szacharde-S-észter maradék részit;
{{} a legalabb agy alulkidrozoll szacharde-G-észtemek egy kidrzd lepésbe vald
visszavezelésel, €5 o legaldbb egy szacharde-S-észiemek & fovébbkitrorasst,
ameliyel 8 TGS-6E- kapiuk; és
(i) adott esetben ax {) és (i) Bpdsek "n" alkalommal vald lsmétigsst, ahol n2t.

2. Az 1, igdnypont szerinti elidras, amely tovabbs magaban foglalia
{iv} az (i) 16pésbdl szarmazd reakcidkeverék legalabb egy részének a kvencselésst,
amelivel egy kvencssl reakcidkeversket kapunk 85
{vy ogy. TGS-BE-t &9 legaildbb egy sluliliérozolt szachardz-B-dsztert tartalmazd ter-
mékalegynek az izoldlasat a kvencsslt reakcidkevarékhal,

3. Az 1 igénypont szerintl elidrds, amealvben

{8} & legalabb egy alulkidrozolt szachardez-8-8sztert tovabbkidrozds céljdbd! vissza-
vazelilk az {i) Epeshe; vagy

{b} ahal a legalabb egy alulkidrozoll szachardz-G-gsater fovabbkibrordsat sgy olyan
tartalyban valdsitfuk meg, amely eltér attd! » tartdlyidl, amelyben az (i) ISpést valo-
sifjuk meg; vagy
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{o} aho! & legalabb egy alulkidrozol szacharde-S-gszter tovabbkidrozasat egy clvan
tarfalyban valositjuk meg, amely azonos azzal, amelyben az (i) KBpast valdsitiuk
meg.

4. A 2. igénypont szerintl eljaras, amelyben az {v) lépéshen, a termakelsgyet 8
kvencselt reakcickeverekld! sgy olkidszeres exirakcidval vélasztivk el ésivagy ar
eljaras magséban foglalia (vi} az (v} lépdsben izolalt termékelegy sivilasztasat (a)
ggy, 8 TGS-GE tadalmazd elst frakeicha és (b) egy, a legalébb egy alulidorozott
szacahriz-8-dsziert tariaimazd masadik frakeitba.

8. Az 14, igényponiok sgyike szavintl elidrds, amelyben a TESBEL, 3 leg-
algbb egy alulkidrozoll szacharde-B-dszlert, vagy szek egy keverdkét, adott esethen
epy tovabbi szachardz-8-essterrsl kombindfjuk, &s visszavezelilk egy kidrazd lépés-
be vagy az {i} ¥pésbe,

8. Az 1-§. igénypontok egyike szerint eliaras, amelyban az R jelentéss fenil-
osoport.

7. Az 1-6. igénypontok egyike szerintl eljaras, amelvben a kidrozd-szer sgy
savkiorid, sgy akiivall savidorid vagy bisz{iridér-metiikarbondt, eldnydsen amsivben
& savkloridot a tionilkiond, ssulfuri-kiond, foszgén, fossfor-pentaldord, oxali-kiond
£5 a metdn-ssulfonitklond sltal alkololl csoporthdl valasstjuk ki, s amelyben az skt
valt savidorid egy olyan Vilsmelerreagens, amelynek képlete: IXYC=N"RICH, ahol X
hidrogénatom, aril vagy akilcsopord, ahol ar addh vagy akibcsoport adolt essiben
halogénatommal, alkoxis, Hoalkaxi-, amido- vagy clanc-csoporttal szubsziitudlt, Y egy
kilepl csopont, eliny@sen Y jelentése halogénatom, hateroalkil-csoport vagy egy
olyan csoport, amely helyettesithetd egy hetercatomos nukieofiflel, &s R egy hidro-
genatom vagy alidicsoport, amely adott esetban halogénatommal, alkoxi-, Hioalkaxi-,
amido- vagy clano-csoporiial szubsetitualit.

& A 7. igénypont szerintl eligras, smelvben X hidrogénatom, ¥ kidratom és R
meticsoport.

8. Az 1. igénypont szerintl olidras, amelyben a TGS-BE szachardz-8-benzodi-
eszter (TGS-6B), amely eljards magéban foglalja

{a) a srachardz-8-benzodi-szternek N N-dimstil-fomamidban (DMFY vald felolda-
sat, amellyel sgy szachardz-G-henzoat-ésatert tartaimaxd oldatot kapunk

(b} az (i} lepdshell szachardz-8-benzoat-dastert taraimazs oldatnak egy kidroze-
szarrel vald Ssszatevésdt, amelivel egy kidrozd kevergket kapunk:
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{c} a Kidrozd reakeidbdl, DMP-HO! keverékként keletkezd HOU logaldbb egy része-
nek vakuum-desztiltacioval vald eltdvolitdsat, ameliyal sgy, TGS-684 és legaldbh
agy alulklbrozott szachardz-8-benzoat-Sszter tartaimazd keverdket kapunk;
{d} & legaldbb agy alulkidrozoll szachardz-8-benzodt-észtemek egy Kiarozd épésbe
valt visszavezatésit, abbol a célbdl hogy a legalabb sgy slulkidrozolt szachardz-8-
~benzodt-esziernt tovabbklidrozzuk; és adolt esetben
{8} a {(b)-{d} lepések "n” alkalommal vald megismétieseét, ahol nat.
10, A 8 igénypont szerinl eljdras, amely tovabba magsban foglalia (f & TGS-
-G8 slvalaszidsadt a legaldbb sgy slulkldrozolt szachardz-8-benzoat-észiertdl
1. A @ igénypont szerintl alidras, amslyben 2 legaldbb egy alulkidrozatt ssa-
chardz-8-henzoat-észier, tovabbi kidrozdsra vissravezeliik az (a) lépéshe.
12. Az 1-11. igénypontok egyike szerintl eljdrés, amelyben n=2-8.
13, Az 1-8. igénypontok egyike szarinti eljdras, amelyben a legalabb agy alul-
kiarozott szachards-8-dszter dikldr-galakio-szachardz-8-henzodl
14, Az 1-8. igénypontok agyike szerintl elidrds, amelyban a legaldbb egy alul-
kidrozolt szachardz-B-Ssxier monoklir-szachardz-8-benzodt.

A meghatelmazoth
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