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TI TLE ACI D MEDI ATED DEACYLATI ON OF
6- 0- TRI CHLOROGALACTOSUCRCSE TO
W R0 2EROGALACTOSUCROSE.  TECHNI CAL FI ELD TheP@T/86001/000424
invention relates to acid nedi ated deacyl ati on of
T ri chl orogal act osucrose (TGS) to TGS during the
ess of production of TGS (r- q'-Dichloro-r-
d' - DI DEOXY- b- Fruct of ur anasyl - *chl or o"- deoxygal act opyr a

Agﬁﬁi @E@@?ﬁ%&&%ﬁp&@ s E'\%%%libR%@ﬂAGC?TSSUCROSE

richl orogal actosucrose (TGS) predom nantly involve
éhT%'pl'"Ha ﬁf—A@TWésgster by use of Vil sneier-

Haack reagent derived fromvarious chlorinating agents

such as phosphorus oxychl oride, oxalyl chloride,
W@]t achloride etc, and a tertiary am de
such as di nethyl formam de (DMF) or dinmethyl acetam de
to chlorinate Sucrose- 6-ester, to form6 acetyl 4,1',
The r ipeesesit odaventions uelatese. toaf aeid tmedistadd deacylatieat | oh 6-O-
reaction, the reaction mass is neutralized to pH 7.0
tricilofogadacigseppse TG} &0 AR Hurihy dne protess aff pradiuctiom of TGS
sodium etc. The pH of the neutralized reaction mass

(11-8'- Dhﬁﬂbrf)urid’lEYIDE@D(S(eBLFlmﬁbtbﬁJr&aééyt Ahborba-gesgterify /
deacetylate the 6 acetyl 4,1

I Iactosucrose to form4 1, 6
gg?{:tghy%rngé@?act osucrose (TGS). All knovvn prior art
processes to deacylate the 6-Oprotected TGS in a
Bﬁ@%ﬁ@WNW@TQEQEVEﬁ!@N%d aqueous condition before
i d conpound use a base as
the deacyl ati ng agent and the pH condition

Sﬁr%@?%@gﬁ %ﬁ% r{m%ieo@é lf)? r@cﬁjcrtlgﬂgc?f 4 15 431t 8RGYR hsRicrose

proc

(TGS) predominantly involve chlorination of sucrose-6-ester by use of Vilsmeier-
Haack reagent derived from various chlorinating agents such as phosphorus
oxychloride, oxalyl chloride, phosphorus pentachloride etc, and a tertiary amide
such as dimethyl formamide (DMF) or dimethyl acetamide to chlorinate Sucrose-
6-ester, to form 6 acetyl 4,1, G'trichlorogalactosucrose. After the said
chlorination reaction, the reaction mass is neutralized to pH 7.0 —7.5 using
appropriate alkali hydroxides of calcium, sodium, etc. The pH of the neu;tralized
reaction mass is then further raised up to 9.0 — 9.5 to deesterify / deacetylate the
6 acetyl 4,1’, 6'trichlorogalactosucrose to form 4,1’, 6’ trichlorogalactosucrose

(TGS).

All known prior art processes to deacylate the 6-O-protected TGS in a solution in
an organic or and aqueous condition before and after isolation of the said

compound use a base as the deacylating agent and the pH condition is
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.of this deacylation, it has been noticed that TGS
formed is not very stable at the said pH and starts to
welewonprse. So it is mandatory to neutralize tPET/INR965/000424

i mredi ately after deacylation in any of the said
maintadreskipsthe Yalkalenmangesssuadly wbaveigisid @ 1.50 Barihg thd1process
tertiary amde is present during the deacylation, its

of epREERation at kad | b@én RbticakeRt TCY HiREa8 IRt Ury stable at the
hydrol ysi s t'o dial kyl am ne and carboxylic aci In

sald'BHi Qﬁ(’i‘%ttér‘té‘lto REe&FPese.t B ltrlg%éﬁé?tpg/cft?qgﬁfgglze the mass

re overy he tert ary am de an .
SR AR B SRl T o

during, the de on praocess. SUWNARY.CF :
R ERA o £ e JeiBReATAS oF  Bser! svmgeet%eacv'aﬂon ts

deacyl ate the 6-O TGS under acjdic conditions.
exaeﬁtmectoc@'hahmq Bhsmakes ity yulnsrahle; f@ehwptyﬁ@umawagkymmlra% and

stabl e and hence in reaction m xtures containi ng DVF,
caraylic asist | bnthai industdalrnyoerss, thiscgsultsi inredigasorgcovery of the

destruction of any DMF. The process involves (a)
tedingaamity andkaibedts the ésononmgemofitthphsiseessn t he reacti on

m xture but yet containing water sufficient to

participate in a hydrolysis reaction; by maintaining
Ambiégrnativee praoess énheeded aichestdlli avvidrioss wfelG® ag Wellhvas DMF

l evel , preferably at or bel ow 5% but above about
dbﬁng%@)ieé@datﬂﬂm gdcedsohol i ¢ sol vent including but not

l[imted to nethanol, ethanol, butanol and the like in

a preferable VL/ proportl on_of reaction mxture to
SUMMARY IOF THEVINVENTION 1 or above; (c) acidifying,

preferably by adding acyl halides such as acetyl

chloride, acetyl brom de, Propionyl chloride, Oxalyl

THigvdridn §Bs&TRBCAt Mlocesd 36| geaciltietihe bidadS)under acidic
adjusting the pH to about 4

conditions. Under acidic conditions a tertiary amide particularly DMF is stable

and hence in reaction mixtures containing DMF, this reaction will carry out
deacylation without destruction of any DMF. The process involves (a) creating
predominantly organic phase in the reaction mixture but yet containing water
sufficient to participate in a hydrolysis reaction; by maintaining when water:
content of the reaction mixture to a low level, preferably at or below 5% but
above about 0.5%(b) adding an alcoholic solvent including but not limited to
methanol, ethanol, butanol and the like in a preferable V/V proportion of reaction
mixture to alcoholic solvent as 1:1 or above; (c) acidifying, preferably by adding
acyl halides such as acetyl chloride, acetyl bromide, Propionyl chioride, Oxalyl
chloride, Chloroacetyl chloride and the like (d) adjusting the pH to about 4
preferably aided by addition of a buffer, preferably an acetate buffer in an

alcoholic solvent and (e) stirring the reaction mixture until deacylation is over.



preferably aided by addition of a buffer, preferably
an acetate buffer in an al coholic solvent and (e)

W@ 0071069269 t he reaction m xture until deacyl at i POT/I2006/000424
over. This deacylation is achieved in a reaction

THIX HEASY 1SN 8 dthiel-iPal @elgfnat threBontdini g R Ggrhs well as

cont al ni ng t he sane purl varl OUS extent an

*ﬁte‘ﬁ‘%%E’“P%ﬁé%@ G s Td Al e, B S ﬁ%ﬁ t aflegors in a
TGS
ik, R 8 TP b Prsdhod il o8mfon, dlien an asantage

f. deacy) ation of the both during conventional process
Bt g-‘&aeiusaprwca%é}o deRampastion il DM s BefinpEERGS during
DESCRI PTI ON OF THE I NVENTI ON Thi s invention discl oses
S deagylgtien sapcopasien 40i Yanificanidgss @& deaaylptiers of the both during
precursors of a chlorinated sucrose conpound in acidic
cooMeitidnahproThes pf deacytation umolpt alkalieecdraititescy| at e
~6-0-protected chlorinated sucrose in a process of
production of the high intensity sweetener TGS. It has

QE@ILE@JBESOI%IPT@NM THIESINVENIH@N deri vati ve of

chlorinated sucrose is possible under acidic
conditions, around pH 4 in presence of lowto trace

Tavinvestiart disaloses anproasssabicadanlylation alf wenk devativés Wpfecursors
surprising to note that in such conditions there is no

ofl @s¢Hloririated s0éros ESohPotiRg iR aciHR) éomldrh%ecﬁro% rs appllcable
Mechani sm of acid nedi ated deacylation is l'ikely to be

10 té @bb%t@% dPRIERES cﬂfon"f\ﬁtéﬂ%%r&{%fﬁré ?ode%s b&\ﬁﬁ’lon of the

r deacyl ation of 1 nole of acetate e| n

R IR SRR TR o ol PR {Wf’ﬁ& SR Asttyative
f
TP I, O A S A « o

race amunts. In act ua gfl' actice, a water content of
n

pgche oPY 1§ té%eo?mPH@ s ofwate @ndan gfcoholic solvent and it was

surprising to note that in such conditions there is no destruction of TGS formed

15 as well as that of DMF.

Mechanism of acid mediated deacylation is likely to be following: One mole of an
acid chloride is required for deacylation of 1 mole of TGS-6-acetate wherein the
acid chloride reacts with the methanol, HCI is liberated. The liberated HCI
cleaves the acyl group in TGS-6-acetate to form TGS. This also requires

20 presence of water in traces for the reaction to happen but in trace amounts.

In actual practice, a water content of about 5% to 0,5% of the final volume of
reaction mixture and addition of methanol are found to be critical factors besides

maintaining pH to 4 for satisfactory acid deacylation.
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reaction m xture and addition of nethanol are found to
be critical factors besides maintaining pHto 4 for

W@ 20079661 ory aci d deacyl ati on. A reacti on contBECTIN2G06/000424

TGS- 6- acet at e when subj ected to direct acid hydrolysis
Al readfién BoRERIEETCE-BAEStd Rhen Bubfeckid RUdireBt g 6?"t@/@[f‘olysm‘, in

of nethanol results in inconplete deacylation.

%Heeﬁi(ﬁé%{ﬂg fﬁhﬁlafé’raﬁﬁtbo@ L&y %‘ﬁ?_f_ﬁrbb%,leﬁeé‘cﬂf' ﬁeﬁ%r}\bﬁ%sults in

Itates protonation e experi nent

m?égwgﬁ?cta}’é]@gﬁ%aﬁ@? ?g% :(8%%03\:13 ti?'reglﬂibgﬁ?%@ld:é u%noglc%hollc solvent,
GS
w&c@?ea'a 4 PfDPJoos arc | nk. |0 (his process,

vol une of al coholic solvent reqU|red shal | get reduced

ho t he ext nt to mhlch B g%pctlo /. additi ?

Br OB QT SxEeRs rale $he PYoode s reltsy ine Bicopwplete or slow
addi tion of the said al coholic solvents could be )

deacyiation: e Alsota acidis pi mindee @augouss eorditienismihe 4 GRdomaed will
neutralization of the chlorination reaction m xture,

degriagh dagdpthe brealage df thecglyedsistic fimint s of this
i nvention, instead of conventional process of using
solution / slurry of alkali hydroxides. The acid

Inmi$ qirecksse avolrnag iob ralatholic oAt caquitesl pealf getreeduced to the
during any part of the extraction and purification

exieat &s svhidh Weker fprodadtioa /chdditiormatigey vadsus btepsads e process
used, a) After neutralization of the chlorinated nass.

phdr &5 tife GHEEBN CINRG URAd &l sHDIiv ovePt @bulaNbOTESRERD. This is
sucrose derivatives at internedi ate stage of TGS

ablﬁ@bé’d b9 yseCof &?ﬁrﬁfm&%uﬁ@'f% %ehﬁQlllz'é'ﬁbHrbf%ﬁ@:hg@?ﬁf)nIr@action

he enbodi nent orination

nﬁ)Hﬁfe‘?s\ﬁhlbﬁ acg%rr{ '|se%n8u6f mé EHb%Hlments of this invention, instead of

conventional process of using solution / slurry of alkali hydroxides.

The acid mediated deacylation of 6-O-TGS can be performed during any part of
the extraction and purification process of TGS from the chlorinated mass. It can

be used,
a) After neutralization of the chlorinated mass.

b) As a crude compound along with other chlorinated sucrose

derivatives at intermediate stage of TGS isolation.
¢c) - After complete isolation of 6-O-TGS.

[n the embodiment (a), the chlorination of the 6-acy! sucrose is carried out by first
reacting the chlorinating agents such as Phosphorus oxychloride, phosphorus

pentachloride, Triphosgene, etc., with DMF to form the Vilsmeier-Haack reagent.
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reacting the chlorinating agents such as Phosphorus

oxychl ori de, phosphorus pentachl oride, Triphosgene,
wer®7/069264 h DMF to formthe Vil snei er-Haack reBQEM20Tdi®0424

sol ution is then cooled to - 5 to 100C nore preferably

Tt é’&ﬁ@lrb thégcéo%[éqj fof L trﬁ’l g4y lmoc’rgcﬁr@ﬁ??tgy %@h%ﬁf gLIB°C and

ropw se wt constant’ s

%?c on nassoéhs’ég]?owl yw évtga&l%gg cﬁ?b‘gslﬁ Wi tclaﬁstant stirring.

rature and stirred for ute The SsS
ABTRBS Padlifor” Bf e ecasl awBiasky solubies, i rea@@ﬁtmass i slowly
aﬁreferabl to 85 - 87C and held for 60 m nutes and
Avedde atain; rogm tempsratule aed stiged i minptap odben e mass is
held for 5 - 6 hours and finally held for 90 m nutes
hgatethtorievated tenperatuiate80 -e3X°G preferably to 85t-h@A°C and held for
neutrali zed under anhydrous conditions by bubbling
Garmimuites grad further beated to €8ct 110 Crmreerably lto t1B&° G Endtheldhior 5 —
reaction mass reached 6 - 8 preferably at 7.0 -7.5.

6 Theu rd emclyfirailly Gieldcfon oDenipatas gt 1BIC. afhd bhisrisdted eeaction mass
wherein 1: 1 to 1:3 v/v of nethanol is added to the

id GRH hOMmraped Audr %ﬂh?@ﬂo@s%nﬁﬁ%ﬁ%hb%‘bhﬂgeérﬁhonia gas in to
chloride, acetyl bronide, Propionyl "chlori Oxal y

5 ey dthElrhéssa@pﬁ@ pﬂ-‘i‘gf tHereRBtbS nfRRLEQLA Gg%fereferably at 7.0

prefera using an appropriate

T35 R B B SR ML 3 o
bl h t he ti
R rar Bedoderl b e Redtr “waeh i Al s na@ﬂetw as  acety
xture to which this invention can be appli
C%&lﬁ@dégetvaam yrepiepy! geridas Oxalylphiniideris @ﬁldsfi and the pH
chl ori nated sucrose wherein an acyl ated chl ori nat ed

iss gentaaliedcainpiierablycd o0 pising: abyararepriatetuiier soluion. The
such situations include a process stream obtained as a
rezdtioni wag stored eardinuounsiyfiers3 a4dess inede ipyeferabty 18H26 hrs still
but not limted to, one or nore of follow ng: as

nokere préfeeably 5 -MOf Hrs wiereih .thé H880)lafién was ebmprBIedm%’&ments

Wl kup et al. (1990 No.4980463),
of a chlorination reaction mixture to which this invention can be applied includes
typically every process of production of chlorinated sucrose wherein an acylated
chlorinated sucrose compound needs to be deacylated. Examples of such
situations include a process stream obtained as a chlorination réaction mass as
descﬁed by, including but not limited to, one or more of following: as described
in Mufti et al. (1983) US patent no 4380476, Walkup et al. (1990 No.4980463),
Jenner et al. (1982) US patent no. 4,362,869, Tulley et al. (1989) US pat no.
4,801,700, Rathbone et al. (1989) US pat no. 4,826,962, Bornehann et al.
(1992) US pat no. 5,141,860, Navia et al. (1996) US Pat no. 5,498,709, Simpson
(1989) US Pat no. 4,889,928, Navia (1990) US Pat no. 4,950,746, Neiditch et al.

(1991) US Pat no. 5,023,329, Walkup et al. (1992) 5,089,608, Dordick et al.
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Jenner et al. (1982) US patent no. 4,362,869, Tulley
et al. (1989) US pat no. 4,801 ,700, Rathbone et al.

W@ 180392686 pat no. 4, 826,962, Bonermann et al. ¥ADE2DodAB0424
pat no. 5,141 ,860, Navia et al. (1996) US Pat no.

(1692988 12 noSh mga@as( kB89 )kt BB (Rads ers Pt ﬁ895 226 02B‘aplaﬁ‘ner et
(1990) US Pat no. 4,950,746, Neiditch et al. (1991)

e L o
S4IE0, 5 ok, ol 10, o B8 Ll LSRG o o
T S el B I 270

(1996) US Pat no. 5,530, 106. In enbodi nent (b), the

'”.‘ﬁ e {pie nefalEed Mok clnpadordl O R aacted in

et hyl acetate, butyl acetate, dichloronethane, etc and
ot he *é”ﬁﬁ £5tWHAE IMeVREie rsl et tssicBas 6yl @setal  buly! acetate,

volunme. The DMF which is co-extracted along with
dighlaasthamesseicnand tthe @dractnvasveeoncentoated toy SQ¥%s tof ritp initial
the organic extract with saturated sodi um-chloride
vodwhet iThe DMF vehichuisbar-extfadtédratoni with 6laeeMFGIintdthe solvent
organic extract was less than 0.1 - 0.5% Then after

waD ipheted agnaashingt theno@hnidexwadanitls dadyrafed dbdivki @loride
the syrup obtained with a suitable al coholic sol vent

soARtfbnt 1 LAGNbEOHS %e@'ﬁll%ﬁé ‘-blhﬁ'tlh 4Re loPgdifé %Xtré’é’ttwéi‘ ‘?ess than

acid nedi ated deacylation. In the enbodi nent (c)
o251 165 4 e AR M HFRTE g
sv\é%ﬁ%?* %f&ﬁ""a Riptfe gl zolyelPpbf e Jocifortf e aga natice

cetyl L on_gan be concentrated and

to@?fryé)é'ltg}f?ﬂ H‘%fdé%‘%& @H:‘?'bl e sol vents such as et hyl

acetate, butyl acetate, dichloronethane, -etc

In the embodiment (c), the 6-acetyl TGS after the removal of the organic solvent
after DMF removal by saturated sodium chloride washing was subjected o
further purification by column chrdmatography, etc. to obtain a pure fraction of 6-
acetyl TGS. This fraction can be‘concentratedk and- extracted into water
immiscible solvents such as ethyl acetate, butyl acetate, dichloromethane, etc
and the subjected to concentration and the pure 6-acetyl TGS obtained free from
water can be subjected to acid mediated deacylation by addition of an

appropriate alcohol and the acid halide.

Further, besides 6-O-TGS, one or more of an acyl derivative of a chlorinated
sucrose compound can be deacylated by this process including but not limited to

different dichloro and tetrachloro derivatives, 4,1 dichlorosucrose-6-acetate,
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and the subjected to concentration and the pure

6-acetyl TGS obtained free fromwater can be subjected
wo eooaoetenedi at ed deacyl ati on by additi on of aPCT/IN2006/000424

appropriate al cohol and the acid halide. Further,

- 1'Be§icHRPofckysE S acefte, 04 1r'rer-ﬁ|cﬁfor@@alaaméucﬁsée-@aacevae afnd the

a chl orinated sucrose conpound can be deacyl ated by
sdhi's process including but not limted to different
ichloro and tetrachl oro derivatives, 4,1
di chl or osucr ose- 6-acetate, 1' 6'

D%é{{[ﬂegrlﬁtﬁff& '?cm% rgig&%eé)é?@pd%sr, which illustrate working of of thls invention

alacto acetate an

ARG R LI RN B rp—

the sc this nvet|0n| manner .
ofeapants Bsetbyanas et mackon Sanifo desape ate S ltve and
conditions described are only illustrative and,t
thec gpepafoft Hig inMertion; @ﬁ%ﬁ'ﬁe%ﬁ@?'b ANogousn &8 § reaction
react ant-s, reaction conditions and reactions of
candiliangoand (ractions ohanalpgous gemgsiccnailre. dnweagd alveeduivalent
alternative, which is obvious to a person skilled in
alegrhathfe, olhiohi isadadbusutor asgerpon cakilteidoim ag afoctdorhted sucrose
wWithin the scope of this specification. Mention in

pRidietibils tetan@ithinatle lsBop®vethis pediicatioh. Bleation in singular is
including all equivalent alternatives enconpassed by :

céMue%XHBe%VQP lté‘nbl‘é?a? R, C kg daps efOivalRat Malkernatives
viz: use of "a chlorinated sucrose i ncl udes al |

eﬁ&& é&%tde;ﬂ/ thiak %%s&BHWQé’sstHenéBn\féﬁ Ekﬁo@EeMﬁ t 5o a9z: use

res thereof or an alternative chlorinated sucr OSG
e 0 BB, TS SN T CLbouncs
I ETEREER XA Y X M —.

or any one of the several  alter natlv%s capabl e

CBPPURTHIR DA ONBLSAHE SNCIPR] et [IRUa OB °h rpgation of

“an organic solvent” for solution covers use of one or more of an organic solvent
in succession or in a combination as a mixture or any one of the several
alternatives capable of performing same function as claimed, described in the

)
description or illustrated in one or more of an example.

Example 1
Chlorination of 6-acetyl sucrose by a prior art method

25.2g of PCI5 was added to 320 ml of DMF taken in a reaction flask under
constant stirring at temperature between 30 —35°C. The reaction mass was
stirred for 30 minutes for the Vilsmeier to be formed and then the contents were

cooled to 0°C. 63g of 6-acetyl sucrose solution in DMF was added dropwise to
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j description or illustrated in one or nore of an
exanpl e. Exanple 1 Chlorination of 6-acetyl sucrose by

w@2@rioeneart met hod 25.2g of PCI5 was added t oPGRON2006/000424

of DMF taken in a reaction flask under constant

thé ireddtion faiskt SN At SerBfirdRRIs ﬁ\%in@ﬁ@d\;}%r BCH|tR Stirring.
mass was stirred for 30 mnutes for the Vilsneier to

” %rftlﬁ%{f %@ti%,@hbhé@g&%uv‘é%%@ HH&NM?BW\ES%"L% d@g%o minutes.

g of 6-acetyl rose solution i

| I | I | erat ur.e was

R e R WP D e P o L Fab S RE Gl g, heatec
cature. was allo to RT and stirred for 60

e, TR, nBiniERed spE houfy, i Ratidis hediey' Bsaisc and
mai nt ai ned for 60 mnutes, heated again to 1000C, _
i nEchiDa % Brs. 6%8 UFaClgRmess tras: heaaneuiralized 15HgAmMonia
mai ntai ned for 2 hrs. The reaction mass was then
gRe by eapbling thesgasgtheeteabrihe repatiobymintue till tige pHevagas.0. .
t hrough the reaction mxture till the pH was 7.0.
Exanpl e 2 Acid nedi ated deacyl ati on of neutralized
Exaswle20ni of the neutralized nass from exanple 1 was
taken for deacyl ation. 250m contai ning 70y of
6-O protected TGS was m xed with 250 m of nethanol.
Acid mediatedcdeadylatioroof neutralizestokadsdr opwi se to the
reaction flask kept under stirring. The tenperature
was control |l ed bel ow 35C. After the addition of the
280wt 9f themeutialized niessfrdmezamd|eus ivad thker fd) desicyigtion. 250ml
acetate buffer prepared in nmethanolic solution. The

coetairing A0yt Gkepirotetictr TG viditombled Wiss 260 ek th&KaRd. 12 mi
one hour to nonitor deacyl ati on.

of acetyl chloride was added dropwise to the reaction flask kept under stirring.

The temperature was controlled below 35°C. After the addition of the acetyl

chioride, the pH was adjusted to 4.0 using acetate buffer prepared in methanolic

solution. The reaction was kept stirring and TLC was checked every one hour to

monitor deacylation.

At the end of 5 hours, the TLC showed absence of 6-O-TGS and the conversion
to TGS. Complete deacylation was confirmed by HPLC. The overall yield loss
during deacylation was less than 0.05%. The loss of DMF during the deacylation

was found to be nil.
Example 3 : Chlorination and deacylation by prior art method

25.2g of PCI5 was added to 320 ml of DMF taken in a reaction flask under
constant stirring at temperature between 30 —35°C. The reaction mass was

stirred for 30 minutes for the Vilsmeier to be formed and then the contents were
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At the end of 5 hours, the TLC showed absence of
6-O TGS and the conversion to TGS. Conpl ete

waeleacpbas? on was confirnmed by HPLC. The over al PCHiINe0ab/000424
| oss during deacylation was |ess than 0.05% The |oss

cSBIeQ’Yﬁ gigr i 6’%}?#@ a%@ﬁﬁ%hérto%g% Wion lHWFt\@aéogd(ﬁ‘éd dropwise to

orinat’i on an eac ['ation Yy pri

W?&%ﬂgﬁ%a@% # |§?kt%[ﬁ%2?t%gd§‘%s {aﬁﬁ’zﬁl %‘é .bﬁgwgggc w;lt<h stirring.
AT B, 368 e Bne 3ros albvind 1ST 2R3, B8 e Bpagnutes.

and then the contents werecool ed to 0QC. 63%{08 )
Téﬁé%'lpﬁat%f@c%% thejuingteassditn S5VE MaBtaaRRIbtpr Blominues, theated
"trie reaction flask and the tenperature was

againntai WEGChanainaimdiifon 6sthours mgd Afrther hemteddidi 116G and
the tenperature was allowed to RT and stirred for 60
maintatned. fol Rehrse nPee atactonwaass nas theorreadmtized u8HYCGammonia
mai ntai ned for 60 m nutes, heated again to 1000C,

gaabptbabbliry thergas thriigh the dedativh Meiktuhe till Gk plo wak506. and
mai ntai ned for 2 hrs. The reaction mass was then

neutral i zed using amoni a gas by bubbling the gas

2b0brmughtiehgelitrigbl ahase WakrBkén fdr d e/lét‘loWaSCZIcﬂsm 4y@roxide
m of the neutralized mass was taken for deacyl ation.

s@@r‘y%%t@b/%gﬁo@@d% YRE Ynddd MR fife m%v%dgﬁgsﬁee tBrP% and was

mass and H was adjusted to s stirred

sfiféd ?orré)HBt?rs Tﬁ% q!{%fe‘fié{ cfﬂ bPE. a%t ﬁ W?g(ﬁ?%@oﬂﬁmd by

was noni tored em every

TERrsf et/ ?%Lﬂnﬁf%ﬁﬁt Eoflpietin £rdfe BESpuSRRigB e TEs toss
IR e LTI g

Example 4

Acid mediated deacylation after ethyl acetate extraction of neutralized

mass

8.0 L of neutralized mass generated after chlorination by prior art method
described in Example 1 was taken for the experiment. The G-O—TGS (280g) in
the neutralized mass was extracted into 1:3.0 times v/v of ethyl acetate, The
layers were then allowed to separate and the organic layer was 6oncentrated up
to 50% of its original volume and was washed with 1:0.1 v/v of saturated sodium
chloride for 8 times till the DMF was reduced to less than 0.5% in the solution.
Then the ethyl acetate layer was concentrated completely and syrup was

obtained.
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The concentrate was then extracted into 1:3.5 times of ethyl acetate and was
concentrated and crystallized. The overall yield of TGS obtained by the process

was 28% of 6-acetyl sucrose input.
Example 5
Acid mediated deacylation of isolated 6-acetyl TGS

12.0 L of neutralized mass generated after chlorination by prior art method
described in Example 1 was taken for the experiment. The 6-acetyl TGS content

in the mass'was 2.43% wiv.

The 6-acetyl TGS was then extracted into 1:3 times of ethyl acetate and was

subjected to 50% concentration. The ethyl acetate extract was then washed with
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reaction flask kept under stirring. The tenperature
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methanolic solution. The reaction was kept stirring and TLC was checked every

one hour to monitor deacylation.

At the end of 12 hours, the TLC showed absence of 6-O-TGS and the conversion

15 to TGS. Complete deacylation was confirmed by HPLC.

The Deacetylated product was then subjected to methanol removal and then

TGS was crystallized. The purity was found to be 96.8%.
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The Deacetyl ated product was then subjected to
nmet hanol renoval and then TGS was crystallized. The

w@eooy2ems found to be 96. 8% CLAIMS 1. A pr ocBGHIN2006/000424

production of a chlorinated sucrose conmpound
conprising a step of deacy!aéiﬁn of a solution of an
acyl -derivative of the sai rinated sucrose
conmpound wherein the said step of deacylation is

: achiﬁﬁed under an acjdic condition in presence of an

Tal cohoPfiosesfardeduatignioh achierinated puepsaomPoyRd sgmprising a

for hydrollys_i s but | ow enough to prevent acid
stgpiPhidpacylatien TES splutinn mfoee acybderivativen df thieesaid nchlarinated
the said solution is a solution at neutral pH,
spe@bercdihgoundoumaerpid the sHid step by dpacydation & achieved under an
substantially pure solution of an acyl ated chlorinated

asidiy corditionTho esaticesstl arealdohoRc Isofehfl afll ihSa duBKRG &FSwater
a

stream obtained in a process of production of

eﬁbh?’rﬁ foratyaIebiyis bQﬁI@wCé'H@SBEh% PEevRRt Q&iki W\?Hio%is%f TGS,

acyl -derivative of the chlorinated sucrose conpound,
b. the acyl derivative of the said chlorinated sucrose

2conmtmecé§§wdl§iﬁ§ 10Q@efin:mor e of mono chloro,
di chl oro and tetrachl oro derivative and the |ike, c.

addi ng an al coholic solvent to the said solution in an

amoupl  engyiadhid SoREGH %V§S¥Yg:iliv§ﬁ ngg‘tétfﬂtﬂ"gf%é@ﬁﬁgﬁf g?dund pH 7,

reacti on mxture renal ns

rang % 1.0.0,.59 . Achi evj .an acidic :

c ond|8{ éﬁ@ pp/f;rrgf e %}D%QBW@dE{*WgS@ﬂ“% iogiapy'flqyéatggé:[li\gonnated
furt r ef er abl enerating. an, acid after its . )
a PREE o bRl gASReR i Adshl SuscoPinshts brearm btained in
the grp?gceesssé osf‘tprrg uerigﬁ oE‘ Q%h?or;%a?efd gttjcergse( gc))rhprising chlorination of

acyl-derivative of the chlorinated sucrose compound,

b. the acyl derivative of the said chlorinated sucrose compound
comprises one or more of mono chloro, dichloro and tetrachloro derivative

and the like,

c. adding an alcoholic solvent to the said solution in an amount
enough to achieve water content of the final reaction mixture remains low,

preferably within a range of 5 % to 0.5%,

d. achieving an acidic condition, brefereably by adding an acidifying
agent further preferably generating an acid after its addition by reaction
with alcoholic solvent present in the process stream at the end of step (c),
the said step of generating acid being preferably achieved by addition of

an acid halide or the like,
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the said step of generating acid being preferably
achi eved by addition of an acid halide or the |ike,e.

worehonped2ed ng pH to acidic range preferably to BCDIN2G06000424

further preferably very close to 4 by adding a buffer,

and fe. keemaingitifg gH doeasidit r&RjB WreRFay i tor | !aﬂﬂmd 4 further
conditions for a period of tinme enough for conplete

deacyréfersbly véry o%é@rt@q%ﬁadﬂmﬁla%émeg yferein: a. the

said chlorinatéd sucrose conpound conprises one or
nore of, 4-nonochl orosucrose- 6-acet at e,

1' momochl REESIHEtAS Broces Sk irri " :
6' monochl or ogugr OSE 6C Sool raéﬁw urhde{,stlmng conditions for a period of

di chlyprOsmsIIs®: go,ﬂgl%té‘{jgacy?at%n

di chl or osucrose-
4,1', 5'-trlchlorogalactosucrose 6- acet at e,

3I4| 1 mg?%seb{aglﬂ\ 3! coﬂé ctosucrose-6-acetate and the

e sal ic solvent conprising one or
nDre of nethanol, ethanol, butanol and the |ike, c.

the gaid rises one or nore of acetyl
chl of de, ﬂgécg 'HaChL"?g‘ﬁfeé’r@ UG COmpPURS CoMPgEes éﬁﬁﬂyﬂmofe of,
chlo4 9’1‘? roac et)PL chloride and the like, d. the
sai d BUPP%? PIOSIEIEPRPANS(AtEn acet atl@MBOPGUPrOgHCTGER-H-agptate,
[ocess of production of 4,1', 6

tri CEI"&‘P ‘H@?‘ﬁ%‘?‘@s@é’e%ﬁpr‘i 4i ndicblorosticrapsr@aoetate,  1'6’
step of: a. Obtaining: i . a reaction mxture as a
pr oc dighlospsucipserb-ageftecess @1’ 5i-tritintirogalacibsdcrbse-68acetate,
trichl orogal act osucrose, the said process stream

4.1 ’,5’,6’tetrachIorogalactosucrose-6-acetate and the like,

b. the said alcoholic solvent comprising one or more of methanol,

ethanol, butanol and the like,

o the said acid halide comprises one or more of acetyl chloride,
acetyl bromide, Propionyl chloride, Oxalyl chloride, Chloroacetyl chloride

and the like,
d. the said buffer is preferably an acetate buffer of pH 4.

4, A process of production of 4,1, 6 trichlorogalactosucrose comprising one

or more of a step of:
a. Obtaining:

i a reaction mixture as a process stream of a process of
. production of 4,1’, 6 trichlorogalactosucrose, the said process stream

comprising one or more of 6-O-acetyl, 4,16’ trichlorogalactosucrose , -
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conprising one or nore of 6-Oacetyl, 4,1 "'6'
trichl orogal act osucrose ,inorganic salts, rel ated

W@ e@anseed npurities, caranelization products, PCT/IN2006/000424

di met hyl formam de, and the like, ii. neutralizing the

sai d prgeRgsnicldaftaMethtel S@apickhpuritiBs eE&baizalidh products,
anmoni a gaS to obtain a process stream and subj ecting

t he prog{ﬁﬁ&hgwrmiag, aﬂog@eg{%, or, iii. subjecting

the sai d process stream ep (ii) to extraction of
6- O acetyl 4,1 '6' trichlorogal actosucrose in an

or gani c .sol ve 2f erghl y_ I a Y i :
preferak')'l y co %(Le'trq Eza?é ng%t h%élgrg%\a(lyéczsssgsl%gw \(/e\{;(t r 40t axlkah,
further preferahly to about 50%of  jts orjiginal

vol unre, PRIGGENAPY ATMRR #a¢opaplt FapfR8s stream and
dinmethylformam de if present in the process stream by
washi ng SHRiecHgHsi Rrocensraneiq steBtPlolbh sat ur at ed

salt solution a nunber of tinmes preferably about 10

tinmes until dinmethyl formam de is substantjally reduced
preferalbly to SURAING. thessaid prrcess ghispm Qosteriil) to extraction
extract fraction, evaporating the organic sol vent

conpl et of y6-Ooagatyl 4’ dgehioregalacteniovesst i rafle OKIANIH solvent,
addi ng net hanol preferably up to five tinmes vol unme of

t he ori grefetableiighethgl acktey pogferabhd conbgrtcatingg théi erganic
process streamto step (b), or iv. loading the said

essent i @blvigns @xurasi fufth@ep@yaraplyadb aboap50%i df)itsastiginal volume,
chr omat ographi ¢ colum to separate 6-acetyl-4,1"6'

trichl org9slingtieiasy affdd pPahrRiLARlyY diftetRy Rrhamides present in
silica gel colum, ‘carrying out Separation by using

acet at etlﬁé‘%@&ﬁésnaﬁgarﬂl b l\in?niﬂ%"_ PECbRAR ¥oREnflexfract with
preferre of 10.5, concentraling the pure
saturated salt solution a number of times preferably about 10 times
until dimethylformamide is substantially reduced preferably to about
0.5% in the organic solvent extract fraction, evaporating the organic
solvent completely to get an essentially solvent free syrup, adding

methanol preferably up to five times volume of the original weight of

the syrup, and subjecting this process stream to step (b), or

iv. loading the said essentially solvent free syrup of step (iii) on
a chromatographic column to separate 6-acetyl-4,1'¢’
trichlorogalactosucrose preferably on a silanized silica gel column,
carrying out separation by using acetate buffer in an alkaline pH
preferably at at a preferred pH of 10.5, concentrating the pure
fractions of 6-acetyl 4,1'6’ trichlorogalactosucrose, extracting with a
solvent preferably by about 1:3.5 times of ethyl acetate,

concentrating by removing the ethyl acetate completely to obtain a
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fractions of 6-acetyl 4,1 '6" trichlorogal actosucrose,
extracting with a solvent preferably by about 1:3.5

wao 20vem6eb9 et hyl acetate, concentrating by renoRCTION2DGR000424

et hyl acetate conpletely to obtain asyrup, adding

equal Vel iEe a@linfRidian fbluhR %ﬁg@emgneptoafh@ $)#0p Bt Wbjecting

this proCess stréamto step addi ng to the sai

' d of t i),
(1D of it PO ShER ofp e T orerarably an bei d.

halide further preferably acetyl chloride, preferably

i st napir B 3o FebSee St i atifs S ot ptop ()
b ddi,.t., of buffer. furth f bl : t at

put 1 (k& 4Ry rickidinga apRTe wreRiabb 3 L e Turther
further preferabply conprisinq a nethanolic sol ution

and Riferably ageiytehlenide, Prefepably maintamingslempesaiure ip pglow 40°

time till deacylation is conplete, e. the alcoholic
sol egleiups stripped off by distillation, and f . the
solution is taken for 4,1 , 6
trichl orogal act osucrose isol ation.
C. adjusting the pH as close as possible to 4 preferably by addition of

a buffer further preferably an acetate buffer preferably prepared in an

alcoholic solution further preferably comprising a methanolic solution, and

d. the reaction is kept stirred for a period of time till deacylation is
complete,

e. the alcoholic solvent is stripped off by distillation, and

f. the solution is taken for 4,1’, 6’ trichlorogalactosucrose isolation.
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