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ENZYME CATALYZED DE- ACYLATI ON OF CHLORI NATED SUGAR
DERI VATI VES TECHNI CAL FI ELD The present invention

woeb@tmss780 a novel process and a novel strat eggTiNz006/000385

production of 1-6-Dichloro-1-6- DI DEOXY-
b- Fruct of uranasyl - 4- chl or o- 4- deoxy- gal act opyr anosi de
(TGS) involving enzymati c deacyl ati on of the 6-

O pr t ed Lhed _a chi orination
e e AREABYRED DR TS TRVERY RSy CRTGRBATED  SUGAR
prior art methods of roduct| on of 4,1"' , 6

trichl orogal act osucrgs& %redom nantly involve
chi orinati on of sucrose- 6 ester by use of Vilsneier

HaadEGHEgAL FiRLD ved fromto chlorinate
Sucrose-6-ester, to form6 acetyl 4,1',

b't actosuc Si ng, vari ous h ori

agerl! é%f%%‘%%a‘bvmgpfﬁ 8 0 oML FFe B S P 2y o
chl Ol‘l(g{? ﬁhosph ent achl oride etc, and a tertiary

anmi QPSRN 5 OTgi v rerPHRE ORVES- Frogipisranasy-dahipro-4-
chiorination reaction, the reaction mass is
neutdeaxy-gelacto@ymﬁosnde (TBS insdiviggagyomtic ateacylakiah iof the 6-
hydr oxi des of cal cium sodium etc. The pH of the
neutQ-pldteddd M3 obtaincldeanttel thie bidorinatichadatitorD. 5 or

above to deesterify / deacetylate the 6 acetyl 4,1',

Vi BAKBREARBRETHELNEMAGNE! (L% s cr oxi des o

cal cium sodium potassium etc. This al kaline

de- Ssiatdgiéd Cadfi opribr decyInadtheds i nyfol BREULREGPS Lsfe af1, @
the reactants to harsh pH in al kali ne range which

| eagfchi@odRatiodteioed ¢Tca) Shatidminamiy Aokt Yerrination of
sucrose-6-ester by use of Vilsmeier Haack reagent derived from to
chlorinate Sucrose—6-estér, to form 6 acetyl 4,1, G'trichlorogalactosucrose,
using various chlorinating agents such as phosphorus oxychloride, oxalyl
chloride, phosphorus pentachloride etc, and a tertiary amide such as
dimethylformamide (DMF). 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 neutralized mass is
then further raised to 9.5 or above to deesterify / deacetylate the 6 acetyl
4,1’, G'trichiorogalactosucrose to form 4,1’, 6 ftrichlorogalactosucrose
using alkali hydroxides of calcium, sodium, potassium, etc. This alkaline
de-esterification / deacylation involves exposure of the reactants to harsh
pH in alkaline range which leads to destruction of a significant quantity of
DMF, which is an expensive input, adversely affecting its recovery after

the reaction.
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DMF, which is an expensive input, adversely affecting
its recovery after the reaction.ln prior art process,

woOher7rosgoBi on m xture is al so exposed during tReET/IN2006/000385

process of deacylation to harsh tenperatures whi ch

Iea?to.desructlon f the&g t TGS tself Eieg

t her'® RMOT 21 RURCEHY B 8c5$| a PofXRiseEdnauring the
shall not expose DMF to destructl on. A method has been
dev@rsssa of seasyiption toiBas tarpsratutes,which dead {p destaiciipn of
whi ch does not expose DMF to destruction. DETAILED

DEStR prpdost T8STtee!fi NVENTI ON Enzynmati c deacyl ati on has
been reported by Palner et al (1995) in a US patent

no. pA4RORL %r Eggd Pcfr%ﬁﬁ{eﬂtdqo& @éaror:&%rtigb ‘Wﬂié(h gﬁéﬂ At&pose

derivatives Ssucr

deam@&o n_.of Sucrose esters from a sucrose ester
sel g?%FHctt group consi sting of sucrose

oct aacyl ate, sucrose heptaacyl ate, and sucrose

hexaagistisdEhad basn aRER F@u&o HcARVeCAdERE iith oMz %/ﬁhaﬁﬁally at a
enzynme or conbination of enzynes capable of catal yzing

thepﬁﬂﬂﬁiﬁéh%Ibb%o%x&%e%ﬁl\“%?%@trﬁéﬂo‘?{ to produce a

partially deacylated sucrose derivative having free

hyd rougé re-sel ected position(s), and
rec Alh D E&’,BT MPMHEAEIINMENTONcyi at ed sucrose

derivative. No other report is known on e_nzymatl c

S?Z?ﬁ%@*’*\aﬁg?%cﬁa%ﬁ% o8 oo e by PATeLEE SR e Us

deacg{en | °n5245é§]1e for tﬁ}e prepara%nor%]I of partially acylated derivatives of
sucrose by the enzyme catalyzed deacylation of sucrose esters from a
sucrose ester selected from the group consisting of sucrose octaacylate,
sucrose heptaacylate, and sucrose hexaacylate in an anhydrous organic
medium, with an enzyme or combination of enzymes capable of catalyzing
the deacylation of said sucrose ester to produce a partially deacylated
sucrose derivative having free hydroxy‘l group(s) in pre-selected

position(s), and recovering the resulting partially deacylated sucrose

derivative.

No other report is known on enzymatic deacylation of a sucrose ester or

its derivative / a precursor.

This invention relates to the enzymatic deacylation of the 6-O-protected
TGS obtained after the chlorination reaction during the preparation of the
artificial sweetener, TGS. Embodiments of chlorination reaction mixture
which can be subjected to the process described in this invention includes,

without being limited to, a process stream obtained after mixing sucrose-6-
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TGS obtained after the chlorination reaction during
the preparation of the artificial sweetener, TGS

wanbwodismant s of chl ori nati on reacti on m Xt ure ROTER2006000385

be subjected to the process described in this

i nvention includes, wthout being éo, a '

pr B%iEs Witha ehlpfiaaing sgant deseibad K Mafhs%rc?rl 1988) sk eqtent no
with a chlorinating agent described in Mufti et al

( 14834765 Wakupet s (1590 NreiSaMER) pleaneret al (5289) US patent
No. 4980463), Jenner et al. (1982) US patent no.

4, 8624 862,56%uMublgy et ahl (196208 paiSnpat,800,700, Fxthhoreoet al.
Rat hbone et al. (1989) US pat no. 4,826,962, Bonmemann

et (189) (1U39Pht UR.pais26(8625, Béhendhil, diasii a(1902plUS pat no.
(1996) US Pat no. 5,498,709, Sinpson (1989) US Pat no.

4, 391340, N¥awd at GF-Q(QQQG)L@SPﬁét AE. 54085007 4npdei ¢idadh US
et al. (1991) US Pat no. 5,023,329, Wal kup et ai.

(5 1?%);12@28%% gg@e {\Qg{ad'(fé@ogguébgag iat%9ﬁ42) 95697@@t N@Rhtch et al.

o TR Bl Phing 9823 39§ \R%&%t A, Wi%wﬁ%@“ﬁé@ ketal
5. §5921 085 Relvicy w028 981 KBaf w19t Us Bab o apoes.
enzymati ¢ deac Iatl onis carried out on th

ot PhImeusal HEH51 HSoPake e i1 ot @fa@éw% Pat no
neutralization of the chlorinated reacti on nass af

or SN0l Samkey @i @il o189 HiSaPabno of 47 RE68, b!-amao@fe%& é’lﬁ%)
TGS. The solvent, tertiary am de present in the
nelts Bai mcﬁ,#%ﬂ@,dﬂa%ahaldd@@&)‘ WS gt ndeS.63pdHEd due
to the enzymatic reaction and therefore results in
nced recovery of the sa
DR Gw i 4ot Blorh Brea ird gif pY it eddish drgpm obtained in
gglgg{vgg%hr%gﬁéor%%{ pgg\@g%{t?g%é@alﬁf%éﬁ tne ch?orma?ec! reaction

mass after or without intermediate isolation of the 6-O-protected TGS. The
solvent, tertiary amide present in the neutralized reaction mass doesn't get
decomposed due to the enzymatic reaction and therefore results in

enhanced recovery of the said solvent.

In this invention, the chlorinated reaction mass, after chlorination reaction is
neutralized with a suitable base. When the pH is controlled during
neutralization below 6.0, the compound TGS formed still has the protected
group intact at the 6 position. The deblocking of the 6™ position is carried
out either with nor without the isolation of the said compound. Further
various references also point out that the deblocking can be carried out with

or without the tertiary amide and other solvent and aqueous conditions.
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neutralization below 6.0, the conpound TGS forned
still has the protected group intact at the 6th

woasiTiose13 The debl ocking of the 6th position PET/IN2006/000385

carried out either with or without the isolation of

the said conpound. Further various references also |
polThe poesent iraentine dgseiihaskinaglegiabien @hthe 65 pegitioRi UsiNg an
or wthout the tertiary am de and ot her solvent and
ageenunsatoprtices® mieThén trecsenymé seleativain removes Hiss pdiected
deacyl ation at the 6th position using an enzymatic

pr geepsinvhipepiesehdtre oerabgencs elf ehe i tedlayy raemde ectuding DMF
protected group in the presence or absence of the

t e{yhichri¥ uaBl Geihel dHidritdiing r&idtionhi ch is used in the
chlorination reaction. The process of this invention

al so works well for deacyl ation of enbodi ments which

ar ghaotreeess| tof othig di‘h’leﬁ%/l@'ha@lsén wrkst well, feceapyladion of
sinple solution of pure TGS-6-ester. Enzyne catal yzed
deaoyplodimentsi whisk| arekmatwresalidoft Rechlofzadionarghction, such as a
proteol ytic enzynes carry out deacyl ati on and

acyginale epblutieaef baresTGB8dResteeni gn reacti on condi ti ons

and is widely reported by Soedjak HS, Spradlin JE

%pgggg)caﬁgﬁ;@d M%cz/llﬁ %golgd'v%el ggd\%%' %@d tﬁ% g@%@e éln'd bparg%\élytic

, Carrbou and AA.M Kl i banov, . Am Chem SOC

106NDEB9% 10 ; O ﬁ@%&yl@oa g, ﬁw'@t'@mﬁmﬂo'&%e\%def benign
Vol. 68, No. 3 pp. 749-752, 1996; F.J. Ploul ;

Or teastion, cadiiansh AbY dgywidely egporiE: b&ss@@%@k H‘@'g@pradﬁm JE
this invention, after the neutralization of the
re@tﬂgc‘ic)analySishmpmié%jm@riedd thd, Blitanayi Al @986) J. Am.
appropriate base. The |lipase enzyne is then added to

t NEHeARCEHON10BS563d owbF40/ndRr Catviboul agd & .M. ddianov, J. Am.

tenperature. The
Chem. SOC., 106,2687(1984); Kirpal S Bisht,Pure & Appl. Cbem., Vol. 68,
No. 3, pp. 749-752, 1996; F.J. Ploui;_, M.A. Cruces1, Biotechnology Letters

21: 635-639, 1999.

In this invention, after the neutralization of the reaction mass, the pH is
adjusted to 6.5 using an appropriate base. The lipase enzyme is then
added to the reaction mass slowly under stirring at room temperature. The
quantity of enzyme added to the reaction mass varies from 10% to 40% w/v
depending on the enzyme activity and reaction conditions. The tertiary
amide content in the neutralized reaction mass is around 10% to 40%. The
reaction mixture is stirred continuousjy for a period of 10 to 60 hours, more
preferably 16 to 20 hours. The conversion of the 6-O-protected'TGS to TGS

is monitored by TLC.. Affer the complete deacylation, the reaction mixture is
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quantity of enzyne added to the reaction mass varies
from1l0%to 40% w v dependi ng on the enzyne activity

wand7saosi on conditions. The tertiary am de cearaNiooé/ono3ss

the neutralized reaction nmass is around 10% to 40%

The reacti mxture is stirred continuously for a .
pelak6R 16f -‘%83t’%siﬁfdp'hQMr%fﬁn'%%roﬁ?aé?@?%}’-y e isplated TGS is

hours. The conversion of the 6-O protected TGS to TGS
i sthesrfirydpltisedhy suiablameathodshe conpl et e deacyl ati on,
the reaction m xture istaken for TGS isol ation by

af f0i r : y ki T. ] ey
cryoRal s SLPE, BE R oS SR T dcaqitin of 60
[ t I C..enzy. for. | at.i on. of, .6- 0-

or BRAER A T8 BB RENET s, e A R p Py o
[ biljzed for. en the i bilized enzy [ sed,

t e b hraoh ek PRAITES fo UPparthersesaiepicesd oif i the
deacyl ation. This recovered enzyne can be further re
us@%%plﬂt'% af{Be; dansyialion.e 0 ik Z79eRYEEeth epaYpadesdbe furher re-
colum and the reaction nmass can be passed through the
coHsemh avep ithe dnmebiigad yanayinencast behraoBed-ipravcelwdand the
TGS pan be carried out. These enzynes can be :

i nrestoiibh neabsi carobe passatthnaugle theotolaneni andsinpgpifor deacglatibn of
as, but not limted to pol yacryisc, or polystyrene or

pothea @ @lmoiedtad MEDNcdBIRA COHRRIOIUS; TheSENeYyhidietths be
or natural organic supports |like those based on

PoinYiseBlRad irfiSso’ Ygmhate pOYinenttsubbbitd 8Gch s Cilt! ik Rgfred to
starch, dextran, agarose, chitosan, chitin, etc.; or

R SERRAED 44 PRSSBESGTol g hnct o
SO Bl o SR BRI, e higsd! Bhocl on

bagctal(f/géc%lha%le Isnuc?\ugg, %%t E%ao%l Iirland to cellulose, starch, dexiran,
agarose, chitosan, chitin, efc.; or inorganic supports like those based on

carbon, silica, zirconia, alumina, zirconium phosphate, etc.

The source of the enzyme lipase can be of animal, plant or microbial origin,r
more preferably microbial or bacterial origin such as Baaillus
thermocatenulatusis, Pseudomonas aeruginosa, etc., fungal origin such as
Penicillium Roquefortii, Asberigillus niger, Asperigillus oryzae, Rhizopus

niveus, Candida rugosa, Rhizomucor miheii, Candida antarictica, efc.

During the process of the said invention, the TGS product is not exposed to
any harsh pH or temperature conditions as in the case of the conventional
deacylation processes using acid, alkali. The product loss is the most

minimal compared any other form of deacylation process.
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t her nocat enul at usi s, Pseudononas aerugi nosa, etc.,
fungal origin such as Penicillium Roquefortii,

wopErasga7B | us ni ger, Asperigillus oryzae, Rhi zeQUAN2006/000385

ni veus, Candi da rugosa, Rhizonmucor m heii, Candi da

anpark; r essS..0of th
DB e BroEb < pc Y S Bfu i S B8l S '%Hgﬁ fEFSRd
p trecodltlon as in the case of th
c glﬁ& H%‘%gpn@_i aotﬁ gg'ap? HSCHldgionssasiny en@sgcqafdtheagqggpphonal
Thﬁ%efryfagmt | oss is the npst m ninmal conpared any

CYI3ioR RICCRRRESYYSIRY @Sidoadiitlis sHenee ﬁ*ge ﬁﬁéorpp@alég@ of the
of the said invention, the tertiary am de is not
exiaiEy argidgngoenir's ekeHpleee tasnalkr atherefocorite tefbicisnas of the
in the case of the conventional deacyl ation processes
ustieagveryiad theatektidry antida eahafesdecovgrp saryé ertedit. t he
terti ary am de doesn't take place at all. Therefore

L 75, By B SR ! BNt i
B R o e e T e

%entlon in an¥ manner. Reactants, proportion of

eqciabls, JeRotiPANgE TepcaBlscused. dange tefomeaction conditions
descrlbed enzynes used and the like are only

i | Jasstibag, orzyams tled sodpieelikee Atk only ilbetrativanahd gosiscope
reactants, reaction conditions and reactions of

armtengdu feie analopatisl reactnts gaetiah coadiiof§ WndateRBtions of
alternative which is obvious to a person skilled in

aranabbgatisogémarice Aasus. S §emsrald Usiyi @ﬁhrVﬁeﬁPéﬁérﬁ@ti% tm!?Hiéh is
the scope of this specification. Thus, nmention

acevasLes l‘é%’ﬁéu%oﬁ%‘km%@% YA cﬁ'&ﬁorﬁ% &d sn%rQ%@g%’éﬂitu‘éﬁor? %ncovered

perform the same function Int cont es

' rWlﬁﬁrt"tﬁé‘ 'scﬁg pagtﬁtgo%ﬂ&ﬁ{c%ﬂ@( n?h&;{@gjeg@c?qvg agrgcetate covers

alternative providi ng
a%’yogab'ﬁal%ﬁ egﬂaroérob SwhichYoh %g orm qﬁe same function in the

contest of this invention, and use of an enzyme shall cover any alternative
capable of providing the action or analogous action of the enzyme described
herein under analogous reaction conditions. Several other adaptations of
the embodiments will be easily anticipated by those skilled in this art and
they are also included within the scope of this specification. Mention in
singular is construed to cover its plural also, unless the context does not
permit so, viz: use of “an organic solvent” for extraction covers use of one or

more of an organic solvent in succession or in a combination as a mixture.
EXAMPLE 1

Chlorination of sucrose-6-acetate
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herei n under anal ogous reaction conditions. Several
ot her adaptations of the enbodinents will be easily

wanvi7ospased by those skilled in this art and POEYNZN&000385

al so included within the scope of this specification.

Mention in singular is construed to cover its plural

o B Srfeecto REsIE 28083 1o Qe bormarie wap addes angb gooled
"an organlc solvent" for extraction covers use of

on@ & —nbrie. dihisrwas dalinweds byvaaditiom efuc688gi on Pbpspliorous

a conbi nation as a m xture. EXAMPLE 1 Chlorinati on of

supenisehioride ¢h.4tradlaspsibWlyr waderistinirg, askintal8@githeofemperature

Di net hyl f or mami de was added and cooled to O - 5C. This

wasf thel reaviich masadaidvw 60°O©f T3 haisefis RirisplobRidsto below 0°C
pentachl oride (5.4 noles) slowy under stirring,

meamd #s08od8 e iR DIR Ofls Hageh %@&My% BBSC DEHhEN the
30C. The nmass is further cooled to bel ow QOC and t he

SURRSRoPASSS A %eb{%dDLW; gpg%%eg%g CFBg‘n%é rg;*u[r 3fLFﬁ1%r hES 1o

the reaction mass 1S
P."ﬁé 6 4 o R TR AR SR B 1S S R pd P - 5
anﬁﬁyg?ihé’%wé?%%éﬂﬁég%%‘qnaﬁ EnPEd b HBLEdRasis s 1o

- 8C and a 20% sol ution of Sodium hydroxide is slowy

adtliesh st Asaction bhixfige ifieoBlEdab tHeo BT apdS 20% Beldtion of
The yield obtained by this nethod was 55. 4%f the

' I
LRI I B  T SAA HER S o g
 SSRThe DS R Al F E  5 TT eaeY
S
CaE?(XIJ\I!irELE 2

Enzymatic deacetylation of 6-O-acetyl TGS by lipase enzyme

The Reaction mass, 1.5 L, containing 15g of 6-O-acetylated TGS and
prepared as described in Example 1 was neutralized using 50% calcium
hydroxide slurry up to pH 7.5. The neutralized reaction mass was diluted to .
6L using water. The DMF content was 33% in the neutralized mass. 84g of
lipase enzyme isolated from Aspergillus oryzae ATCC 26850; NCIM 1212
was added to the reaction mixture with continuous stirring at ambient
temperature. The reaction was continued for several hours and formation of
TGS and disappearance of 6-O-acetylated TGS was monitored by TLC. At

the end of 42 hours, deacylation upto 98.4 % was achievedk.

After the deacylation, the mass was taken for isolation of TGS by suitable

methods. -
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hydroxi de slurry up to pH 7.5. The neutralized
reaction mass was diluted to 6L using water. The DM

woani7ait7sas 33% in the neutralized mass. 84g etThINpasa03ss

enzyme isolated from Aspergillus oryzae ATCC 26850;
NCE%\%@S added to the reaction mxture with

co 0 stirring at anbient tenperature. The

reacti on was conti nued for several hours and formation

of Efgrimatid deaesiprition &F elofuetacttd ahed i
noni t ored by Tﬁ%y At the end of %2 hoursy,s gﬁ%‘fgtéldo};pase

upéRziide Hn” ra?‘ilf\‘{' REY®S. After the deacylation, the
nass )\ags taken for isolation of TGS by suitable

met hods. EXAMPLE 3 Enzymati c deacetyl ati on of

6- O Ak Experimest, /5 ier%@ar:ticzre thdsspesvaieimgydy of 6-O-acetylated
Eudragit RL100 In an experinent, 2.5 L of reaction
nmaseScwas aeniralized Oyingf 5@4 QatciahHyateddd §6ryas to pH 5.5. The
neutralized using 50% cal ci um hydroxide slurry up to

pHhéutfalizéh ecadiohrahss eds Harld iQFGLnﬁéiﬁg\quel‘?” irHé &ME Qontent
6L using water. The DMF content was 33%in the

newhs B307 /0 tHERASutraliZe ntdss. MBRY bf #8%hoblliPaS ‘ﬁpgébe on. Eydragit

Eudragit RL100 was added to the reaction m x

cont 00 Shhed \eAesEal SRS IRBEALIE Y S -

is usually I ent npera

O o LA L AR B S
TLC. At th d of 24 h , . d lati to 98.3% :
s e e S Rt adpomrs

TC@ 'ésol ation. The enzynme obtained in filter cake was
was h

PReetylaied GRS mandaracbyr BuSe At the end of 24 hours,

deacylation up to 98.3% was achieved.

The mass was then filtered and taken for TGS isolation. The enzyme

obtained in filter cake was washed with water and stored for reuse

EXAMPLE 4

Enzymatic deacetylation of 6-O-acetyl TGS by lipase enzyme

immobilized on Eudragit RL 100, packed in a column

In an experiment, 12g of immobilized enzyme was packed on to a 2cm
diameter and height 8cm glass column. The column inlet was connected to
the delivery of a peristaltic pump and the outlet was connected to a flask
containing 500 ml of neutralized mass which had 5 g of 6-O-acetyl-. The
inlet of the peristaltic pump was also connected fo the neutralized mass.
The neutralized mass was circulated at 5 ml/min flow rate through the bed

of immobilized lipase, for 6 hours.
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EXAMPLE 4 Enzymatic deacetyl ation of 6-0O acetyl TGS by
| i pase enzyne i mmobilized on Eudragit RL 100, packed

wono@/sed7smm | n an experinent, 12g of inmobil i pew/N2006/000385

enzyme was packed on to a 2cm di aneter and hei ght 8cm
gl.ass_colum. The colum inlet was connected to the _
delhe &G was ganpied ot SVencons hpuaieusee thepaxteat of gaacetylation
connected to a flask containing 500 mMl of neutralized
mdskinghplate hadhs fipskf @vier £ dioyrs, . depisetylationt above 98% was
peristaltic punp was al so connected to the neutralized
meskservBge neutralized mass was circulated at 5 m/min
flow rate through the bed of inmobilized |ipase, for 6

s CURBISP (8 SRR IO Ol SeSAPepIIes 1 TAS: Hhaded of

After 6 hours, deacetylation above 98% was observed.
Af'mé‘FOtHWI gRaine Maﬁjé\é?ééff‘?l with &@"QF‘ZGdCW%f@ét%ﬂd- was stgred
TGS the bed of immobilized enzynme was washed with
dendenil 2&dAorioee inwaterastiughedusmder 10% Acet one in
water until further use. EXAVMPLE 5 Enzynatic

dgaegipie son of 6-O acety! TGS by AScal ase - a
pr ot eWth%]% enzyne 1.0 L of neutralized nmass after

chl orination, containing 10g of 6-Cacetylated TGS was

t dkezyrogtic deat aylaimy ph6iQ-acehdt TGR .byTAkcalasa rad preldolytic
reaction nass was diluted to 3.0L using water. 200 ni
oferflyenedl ase 2. 4L enzynme obtai ned commercially from
Novozynes derived from B.

1.0 L of neutralized mass after chlorination,‘ containing 10g of 6-O-
acetylated TGS was taken up for the enzymatic reaction. The neutralized
reaction mass was diluted to 3.0L using water. 200 ml of Alclalase 2.4L
enzyme obtained commercially from Novozymes derived from B.
lichenformis was added to the reaction mixture with continuous stirring at
25-30°C temperature. The reaction was continued for several hours and
formation of TGS and disappearance of 6-O-acetylated TGS was monitored
by TLC. At the end of 36 hours, deacylation upto 96.4 % was achieved.
After the deacylation, the mass was taken for isolation of TGS by suitable

methods.
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l'ichenform s was added to the reaction mxture with
continuous stirring at 25-30 OC tenperature. The

woearhosori3was conti nued for several hours and POTHRINOEM0385

of TGS and di sappearance of 6-0O acetylated TGS was
noni tored by TLC. At the en 6 hours, deacyl ation
upto 96.4 % was achi eved. Agkghn—éhe deacyl ation, the

nmass s, taken for, i sol ati on_ of . by suitable )
met hod .éLqusesa.oprrﬁ?ﬂaem %bra &%ﬁ@%’%ﬁ%@sﬁ compound in
chlori nated sucrose conmpound in_which a 6-0-proetcted
sucr ose Wﬁ'(‘éﬁ % Grhrepicies sHereepinee selutipy is de-piptegied by use
action of an enzynme capabl e of renpbving the protecting
group. 20f Anppeliasofgin enayme capaide aif mensvingéhe girdtecting
6- 0-protected sucrose conprises one or nore of a

sucr ose- graupet at e, sucrose- 6- benzoate, sucrose-6-

propi onate, sucrose-6-laurate, sucrose-6-glutarate,

Sucr osk B fretdsstdfighimndwhbeihi ke, b. the said sol ution
i ncludes a solution of pure 6-O protected sucrose, or

(11) a proGesgesddi@BONbRRLsidlode %%%ésd%% or more of a

production of a chlorinated sucrose conpound.

process of cl gjdng WHRERKD: 2 ];suér%%e%@i)&z%r gec,ess sucrose-6-

stream conpri ses one or nBre o rocess Tor .
Dot o O e R SRS 88 etk Bdete, Sucrose
derivative, a0d imitate and the like,

b. the said solution includes a solution of pure 6-O-protecied
sucrose, or (ii) a process stream obtained in a process of
production of a chlorinated sucrose compound. |

3. A process of claim 2 wherein:

a. the said process stream comprises one or more of a process
for production of a chlorinated sucrose including a process of
chlorination of sucrose or a sucrose derivative, and

b. the said chlorinated sucrose compound includes one or
more of a chlorinated sucrose  including a
trichlorogalactosucrose, a  dichlorogalactosucrose, a
tetrachlorogalactosucrose and the like.

4. A process of claim 3 wherein the said process of chlorination
comprises reacting sucrose or sucrose derivative with one or more
of a chlorinating reagent by one or more of a process including:

a. a reaction of sucrose dissolved in pyridine with sulphuryl

chloride, or

10
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b. the said chlorinated sucrose conpound includes one
or nore of a chlorinated sucrose including a

wonrichisgrregal act osucrose, a di chl or ogal act osSucPOTAN2086/000385

tetrachl orogal act osucrose and the like. 4. A process

of claim3 wherein the said process of chlorination
conpri ses Peagteagfiosiuet yerose wille taioayldehlpride iindorapenpce of
one or nore of a chlorinating reagent by one or nore

of a process fripbémdiphgsphine and dak 2itdichlabethanepsie

di ssolved in pyridine with sul phuryl chloride, orb. a
reaction ofc. syegarsionwf tahsudrossglestdrvith de&/iismeigrasagest of a
of triphenyl phosphine and 1,1,2-trichloroethane, or c

a reaction gdnedals Uefrigia- 6- BIICENWUDH aR\uUbSIe|®llsup.-, or
reagent of a general fornmula HCI C=N. sup.+ R sub.2

JGA . sup. -, Or[k[lﬂ(m,u@ﬂ@.@:sgpg:ﬁ%ﬁfpﬂﬁwﬂﬁ] R1SUB.-2lvhere R

G .sup.-, where R represents an al kyl group preferably

a methyl or ¢ p}’ése%soéﬂpalk r%’réuBrﬁ‘ég%?kél?‘;afrﬁr@%%ﬁethylt%rgup.

wherei n an actron of an enzynme cap Vi ng
protectin roup is,derjved f.roman.enzyne |ipase or

br ot edse’: OO EBIE 4 ivereih A Gl 6 AT qneY g, gbable of
| i pase or praqtease i% a free or immb'%i zed enz)}/ms.. 7.

A proces$VIRg NS PERARG IR Q?Eé\tfsd pm gn enzyme lipase or
chlorinating sucrose 6-acetate contained in (i) a

sol uti ona®FOleR$s. a process stream obtained in a

process of production of
6. A process of claim 5 wherein the said lipase or protease is a free or

immobilized enzyme.
7. A process of claim 6 comprisirig steps of:

a. chlorinating sucrose 6-acetate contained in (i) a solution or
(ii) a process stream obtained in a process of production of
chlorinated sucrose with a chlorinating reagent selected
from the group consisting of a Vilsmeier reagent, sulphuryl
chloride or thionyl chloride,

b. adjusting the pH of process stream of step (a.) of this claim
to about pH 6.51t0 7,

c. deacylating 6-O-protected TGS formed in the process
stream of step (a.) either () by bringing the same in contact
with a free or immobilized lipase or a free or immobilized
protease, preferably accompanies by shaking in a reaction
container or by recirculating through a bed‘ of enzyme
packed in a column, preferably at ambient temperature of

around 25 to 30 degrees celcius for a period of time

11



chl orinated sucrose with a chlorinating reagent
d fromthe group consisting of a Vi

wo 2?2’}&/1(252%17? sul phuryl chloride or thionyl chl o?lﬁ‘/lﬁﬁ(gmmomss
adjusting the pH of process streamof step (a.) of
this claimto about pH 6.5 to 7, c . deacylating
6- O pr ot ect e&”ﬁfwrﬁortﬁe(ﬁcmw?hénﬁ%"%@és PepsiBlem 6'?0\@ efs%
(a.) either (i) by bringing the same in contact with a
free or i molsiekryation,i pase or a free or i mobilized
prot ease, preferably acconpanies by shaking in a
reacti on cdntsapaetingr T3S rcrinr aul atridegirédir corgporertieadf the
of enzynme packed in a colum, preferably at anbi ent
tenperature qocsseun@aRbofcteBs fletmpesa@el cius for a
period of timesufficient to achi eve maxi mnum possi bl e
above 95% deacyl ation, d. separating TGS from an
undesi red conponent of the process stream of step (c.)
of this claim
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