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TI TLE PROCESS FOR PRODUCTI ON OF CHLORI NATED SUCROSE
BASED ON HYDROPHOBI C AFFI NI TY CHROVATOGRAPHY.

WA BiOHsE388. Fl ELD The present invention rel at esSPCDIN2006/000327
novel process and a novel strategy for purification of
the product i -d-Dichloro-i- -D DEOXY-

TIIEE uct of uranasyl - -chl oro- 4-deoxy- gal act opyr anosi de
(TGS) or its internediates or derivatives by affinity
and/ or hydrophobi c adsorpti on chromat ography from

RRGGEBST GR>AROBUSTION OF i @tisOB WA BERi SIYC RIS BASEEION
sucrose conmpounds including TGS, their internedi ates
HYfDROPHGEICvAREF INBACICERROMA TFCRAEHYNVENTI ON St r at egi es
of prior art methods of production of 4,1, 6
trichl orogal act osucrose (TGS) predom nantly involve

TEGHMIOR FiLDDf sucrose-6-ester by use of Vilsneier-
Haack reagent derived from various chlorinating agents
such as phosphorus oxychl oride, oxalyl chloride,

mboﬁw%@hUSn\m@iﬁbﬁCfélﬁésdl@ 8t fovednsrodeds rdnida by nave| dtrategy for
'such as dinethyl formam de (DMF) or dinmethyl acetam de

gﬂfl&mo rdeRd E okt P%EDIRIFSUSS- DII§9 SalF@u&Efi@é’J\asﬁ A chioro-

tr|c | or og [BCtosucr 056, Aftert

4 n he_reacti Ss.is.nheu Ilzed

-&@%92%‘%%@@39@# ESiope 'Wm%@[@aa FoteaRles By affinit
to deesterlf /| deace I te the-6 acetyl

2o W ibblsy GSRIEDS SHFURoRGR: o 1 fsacon miklure or

trLchIo ogal act osucrose (TGS). In addltlon toth

sqhdions deanipiniy Gilerinated o$uUGHPIRIRAMBRLNSTS mwagea Gsh their

chlorination process, there are several alternative

IMEHW@H@Eﬁ@FdﬁmﬁﬂDEQduct|on each of which produce

process streans of varying conposition dependi ng on

t he

- BACKGROUND OF THE INVENTION

Strategies of prior art methods of production of 4,1°, 6 trichlorogalactosucrose
(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’, 6'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. to deesterify / deacetylate
the 6 acetyl 4,1’, 6’trichIordgalactosucrose to form 4,1°, 6’ trichlorogalactosucrose

(TGS).

In addition to the above described process of production of TGS based on

chlorination process, there are several alternative methods for TGS production,
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process used containing one or nore of TGS, its
i nternedi ates, derivatives, unreacted raw materi al,
W@ alw®5230at al ysts and several other reactants POIN20ew@000327

in the reaction, and a problem conmon to all is the
ed*ReSt vitlic I‘Hahée ASRERBIsEBE AN v%?ﬁﬂ\g?‘BbﬁpbéiEiHﬁHébéhdlng on the
process val of difficult” to renove

pr89 tpgon Ofﬁta?MﬁB & & Wﬁbﬁé\/ ItoLGer@mtéjE?nt(a%bla d Jerivatives,

oneror nore o e constituents

rea QDX di yvi Y
%} TRy Tprtlef s bl fud seidel BatE e bivgsd in
and the like fromclosely rel d organic inpurities
thagas s BBR AP R FOEIon 9oa1l i ae BPAQ AT & mORLearyggent and
have been descri bed for t he. renoval of the tertiary
scgiabdr indyeirigbipragess érrmemoyal of difficylt to eymaymconstituents such as
chr omat ogr aphy, reverse osnosi s, Agltated Thin Film
dimeghiyifgrmamisle (EUMEhand isstatiani afronefortrherecol theiqeastiyents of the
sucrose derivatives are acconplished by operations
reaoiidn asixexé rindividvallpuri toleativelp, insgldupa gahpdsihgnfiGS, TGS
chromat ogr aphy, crystallization, etc. This invention

prREMSAE TGP defivaiis! artl BrReREe hageclossly ¢olatéthorganic impurities
chronatography i ncl udi ng hydrophobic affinity

a&ﬁh@ ROTARINYie¥hi ch is easy to operate, is scalable
efficient in achieving renoval of inmpurities and
|solat|on of desired chlorinated sucrose products.

VSR Ph@r 8t SReMB8E GhvECH R HESEIRE fof MR T8ReVAIOBF the tertiary

m xtures at various stages in process of production of

amige’ in MU%IS%EQH MenRasR, Qe gﬂ%%atgy ra'?.:'hgl h ‘?é\éé??é‘ 'Y 3bsis,

conve focesses of water renova

ARl o th[?&iv%é?‘e b ErRGE Ealolh st MG GBI porose

aSThEEES B PreROIRRR U oRsiels BichaA cRrastive ueiinalin. silca

been descri bed for the renoval of the tertiary
gel column chromatography, crystallization, etc.

This invention provides for a novel process based on column chromatography
including hydrophobic affinity chromatography which is easy to operate, is
scalable and efficient in achieving removal of impurities and isolation of desired

chlorinated sucrose products.

Water is also needed tb be removed from reaction mixtures at various stages in
process of production of TGS, which is cumbersome for removal by hitherto
known conventional processes of water removal. A need for developing an
alternative process for water removal and concentration of chlorinated sucrose

derivative/s was also felt and is dealt with in this invention.
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am de solvent, purification of TGS and protected or
partially protected TGS precursors, and use nethods

WG /05303t eam di stil |l ation, col umm chr omat ogr BEITIN2006/000327

reverse osnosis, agitated thin filmdrying, etc.

PReORIARTY purified m xture thus obtained is subjected
to further purification using operations such as
extractive purification, silica gel columm

VERGRBAG IS R DRYcestEY %\%'beéﬂtdiéﬁ@rlb@(ﬂ Gor el Rindal of the tertiary
nmet hods are avail able for purification of product TGS

afRicVebiveAS }ﬁ}rm%tngrhlo?r @at Sﬁ%%ﬂ%ﬁédf bP aqlﬁé\&yb?éts ed TGS

reaction mxtur I omat ograp using Ssiiica

%ggrs% %ﬂﬁ%%%ﬂ%tq%gg sﬁl:!li' 0ife dis‘i?iﬁ%1 'cB@nﬂPb%Hﬁ\fo@%phy,'

yer rona ogra on silica ge

0 | n, net hg ectin
roele e OSE! pBLStercio A irdfih 89& o%{%aéﬁvaw'e?’omcﬁa@nfhus
separations froma reactign mxture and tlcw Y(t
Ol?Iééleéf'SsﬁL!bi%"&efbéQ furthes dusifigalinn WHBY QRelat as extractive
increasing polarity for purification of TGS from
padicelipmtsiiibar ged colusin Alremategriaghy caysialieation; Atcpubl i c
domain for a long tinme. Several patents, expired as
wel | as in-force have described them Thus, Mifti, et
PHpr a(t To8tBpds iane egaitehle rfer pwificatioof Hredurh V& Sest welhag other
in their description: "Alternatively, the success of
chlbenatee sabbhrspfromedeacytated deangion anixhae oyesdurnniaivemaiognaphy
will depend in part on the fact that TGS itself can be
usiagl silicadga dhabsoraauandidhidrtsilof yndreasing fpelarity as desorbents.
deacetyl ated m xture of chlorinated sucrose

Tﬁiﬂrlhyeﬁtdh‘{&ﬁa@g?@émﬁéh si¥éa ame afvesinkhdwitpublic domain method for

c rorratograp y, e.g. on silica gel, wll isolate TGS
dét%lcﬂﬁ 8(‘ MY Yerif@fvesX A & &ll#%hoﬂhl%fmétagraphy for such
deac ate m xture wth a series of el uant

s%(?acr ﬁg}is IOao & 5 {gﬁé rr}rﬂ)%‘l@"&%%ﬁ@&laﬁgﬁsleﬁz ?AHQQ ﬁ%‘ as gdsorbent
AR 2l o HIHR 580 B

1: 1m xture is effective |%“|sol

reactiqp anixiyge bsrglg@rknpyyn in public domain Pog ong tlme rW\Seevera:lll patents,

expired as well as in-force have described them.

Thus, Mufti, et al. (1983), in US Patent No. 4,380,476 have mentioned in their
description: “Alternatively, the success of the overall process according to the
present invention will depend in part on the fact that TGS itself can be isolated
without undue difficulty from the deacetylated mixture of chlorinated sucrose
derivatives obtained. We have found that chromatography, e.g. on silica gel, will
isolate TGS relatively simply. For example, elution of the deacylated mixture with
a series of eluants of increasing polarity removes first the less polar by-products
and then TGS, while more polar compounds remain bound. Mixtures of

chloroform and acetone are particularly suitable: a 2:1 mixture followed by a 1:1
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chromat ogr aph after deacyl ati on, but chromatographic
separation of TGS 6- acylate is also possible.™

wex@mosae3 of this have been described in exanpP@r/mes06/@o0327

and 3 in this patent. Khan, et al. (1992) in US Patent
Misturé, k3Geftdtive ninExedlieg NPGS3 iRaye degcrdibad, thal Jefer to
sol ution of sucrose 6,4'-diacetate in pyridine, wa
chraraategrapht BrbhideBYiatidH, obitden; i i :
i Wt Ei S iihebodappisesoraraiay of 1es 6

,2-trichloroethane,” initia _
aBylal s A6 BoShiplSy KRS oL 1S haffe Perd QBRHERH nfkample nos.

' ous sodi um carbonate and then with
1\/\“@@ &%ﬂsjﬁé? anic layer was dried (Na.sub.2
SO sub. 4), concentrated by co-distillation with
toluene, and then treated with 1M sodi um net hoxi de in
nmet hanol (pHHO O at roomtenperature for 4 h. T.1.C
(ethyl acetate: acetone: water, 8:6:1) reveal ed

ral gs th [,Or, Qro ... Which was purified by
K@?ﬁi aﬁgg‘lgﬁéh%ﬁﬁ{%}?% 9- gﬁéé@ﬁé\ﬂ%&@mp&%a%@ havg glegcribed
H. NVRs ctrqﬁco y. Dordick, et al. 1992 in US Patent
tha @ §,°ﬁ§'9,“29185 REe shiddiacetaiee indpyiddingt Was tréafed with thionyl
"resuLtin? in a mxture of the 6- nono- and the 6, 4'-
chiPHes iatleT 2¢rehlemethangl nitiallycainOlegsmp B afoed. .ty . arky then at
chromat ography on a silica gel colum, if required.”
9FHegraeave fded dr Mhedeactidxmile Was ailpedaggsmethylene chioride,
conversion of -sucrose 6,4'- diacetate into Sucral ose

wakblezc withf caddnatbeowte s6dilidt €8tbbRaE! &N tHERXWIK Svater. ,'lihe organic

sucral ose as the major product was purified by silica

laget was rd@i@ﬂt(Ng.rs@BfE’S@'&Ib%abéﬁﬁﬂgﬁbfﬁo-ﬂgiﬂ?w%luene,

spectroscopy. Wal kup et al., (

amt\BeBEtON Mt AR SoURINS %lefﬁhoﬁo%?inc?r} gﬁér@t @’S‘leo@e af room

products resulting fromthe chlorina

! . . ., d isolated b
e 812 R TSR, SR B, gty rveai
stalline ids (e eracetyl ati on).

C
siﬁgéelgégiagqbétr@% r Wg%gew@cgtg/as p rifigd by I%ilica gel chromatography

and characterised by .sup.1 H-NMRspectroscopy.

Dordick, et al. 1992 in US Patent No. 5,128,248 mentioned in the description that
“resulting in a mixture of the 6- mono- aﬁd the 6,4'- diacylate. The two acylates
can be separated e.g. by chromatography on a silica gel column, if required.”
They have described in Example 6, a process of conversion of sucrose 6,4'-
diacetate into Sucralose wherein from ' the deacylated reaction mixtﬁre,
sucralose as the major product was purified by silica gel chromatography and

characterized by .sup.1 H-NMR spectroscopy.

Walkup et al, (1990), in US 4,980,463 have mentioned that typically, the

chlorinated products resulting from the chlorination of sucrose or its derivatives
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not nmention the type of chromatography and the

adsorbent nediumused for it. US Patent No. 4,343, 934
WO 200a082303 0 t he crystallization of TGS from anPEIIN20E000327

solution after silica gel chromatography for solid

ar&puriied drf&ﬁiéol%ﬁéd)5¥ %Vérﬁﬁto@fadﬁ"@ té&ﬁ?c}de@rbrnby(%ﬁ@atlzatlon to
usi ng conbi nation of ion exchange resins Anberl

féfm &fghiy BYsine$Ylids éég{’r?t h&’&ﬁﬂaf?&ngtr YRe ¥ ﬁeﬂfhowever does

heati'ng the remainin conc rat

I I d
R e L e L G
recovery of TGS fromthe syrup obtained after

L 6. 69 i

S TRt e Ty 3 85 et ﬁ@*ﬁ%%rvée%'ae G i an aqueous
s, 21 i aSlcTrSmalngER R e cty U G g then deionization of
adsorbj ng the sol uble jons not_ necessarily TGS. Jenner
the reactionTopdyre; ysingscarabigationst ion @ehange resine Amberlite IRA 35
descri bed col um chromat ography for separation of

andi P of3. nbhieds dellawed byriwa hyslesh af haatipgrthe dentaninghaother
reacti on m xture can conveniently be worked up by
liguar, i cogcentratingy addingr sesett clystals cdrichgoolingh Tais follgaet dy three
sol vent such as dichl oronet hane. The extracts, when

cyelebedf vhyistaligitidn andvided harb averalldrdcedegnef TGB dFcth afle syrup
yield a product which can be further purified by

obfdinER baer aeAiathg suRIGHEDhificethtel i§a7618%. 1tiQ nﬂh&ﬁaﬁ‘t }o note

yield of the tri-chlorinated ester of approachi

tH‘étttheﬁSﬁ %ﬁﬁiﬁapﬁeg% ac'dsgfﬂérﬂge RS L84 lﬁﬁfajsalrdrg atent t were intended to

acetyl sucrose ro

&g&%ﬁ?eéggﬁé %Qtuﬁ bf%ﬁ?@ {;él&hﬁ@%oraﬁ B]eotggf" tal‘(t)r?s not

was chronmat ographed on a colum of silica
n&&?ésaeﬁ%ﬁé%w th di ethyl ether/40.degree.-60. degree.

petrol eum ether (4:1),to give TGS pentaacet ate ( 1 2
BhE gl 5L Bt ol SRERT IO LAY o
chromatography for separation of trichlorinated ester. Here they have reported
that the reaction mixture can conveniently be worked up by pouring it into water
and extracting with an organic solvent such as dichloromethane. The extracts,
when washed with acid and with base, dried and evaporated, yield a product
which can be further purified by chromatography, for example on silica gel, to
give a yield of the tri-chlorinated ester of approaching 80% with respect to
startihg content of 2,3,6,3',4'-penta-O-acetylsucrose. Chromatography has also
been described for separation of TGS pentaacetate in Example no. 9 in this
patent which describes that “This syrup was chromatographed on a column of

silica gel, eluted with diethyl ether/40.degree.-60.degree. petroleum ether (4:1),
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US Patent No. 4,405, 654 discloses the synthetic
routes for synthesizing various hal osucrose

walenresaspyes. The conpounds are isol ated by siPCTEN2961/000327

col utm chr omat ogr aphy. The patent al so discloses the

to v TAP PLfitabiBStafe {109 gn¢8’% HHj &ggls)grbrﬁé%gzed from Sg'nfnol énd

del oni zat1 on/ Rat hbone “et a

f8lind fbd ﬂ:f%lﬂ'tloél%ﬁféd ?&ﬁ@n@ﬂgasmh% Juse in the

preparation sucr al ose nt| oned use of °
chromat ogr aphi ¢ nmet hods wherein "The separatl on of the

G IS R Rl Rl
%;bs@fgﬁoasc SRR J'\eyfsﬁrpgﬁ%ggéﬁ%ﬁ%?gchm@ﬁﬁi’s&@

r the no -aq ous syste They have described in
CE%{H‘B *Fﬁapateﬁﬁ Gzomlgs%rﬁesélﬁﬁr&fe@% resin for

chromat ograph and, in addition to sucral ose, the

“ﬁPH%?ﬂf'@”ﬁnd ciiEAtional act ose and TCR was det ect ed.

The sai d patent however does not nention the type of

chrorratoraph and t he adsor bent medi um used for it.
198P)daJS 52 lonsdetrpchlorggffinos@rand its use in

pur| fy| ng TGS- 6- benzoat e i ncludi ng extracti on,

the peeearation of sucfaidded wed MHHWQ/SBaldedmmam.gréﬂih@ methods

ester is then alkali hydrolyzed and neutralized using
wdereian“Tec sapgetioe sif nthanbedrbiose pidgubO mdy bl é@{léi’/ed by any
Al so shown is an extractive crystallization, which

cONVENIBRS sk it &inFadoy efvbb§|tat|6ﬁy§ﬁofi|e5dr§ﬁdn° E‘tb rh%rfj1 organic

single step. Prior art nethods are al so avall

s8RBAL, %&'&iﬂorﬁﬁf&g%ﬂm%é&ﬁhi‘qﬁ@ﬁ Ofr %é%%l@chv@&ﬁ%ﬁ%lﬁzétfoqmrom ither

reacti on m xtures : ve use N
; {
t*—’#@%&@?@%"%@*&%%96%39 Pl n%‘ég?i&g\‘bﬁﬁf tiExaggpte o
ohnat “THE ol Ot hebealey Sl o P pgition to

I d [ that " refer
sgcrta olse,e e S?e%%ng o?g chlorogalacto%e and TCR was detected.” The said

patent however does not mention the type of chromatography and the adsorbent

medium used for it.

US Patent No. 4,980, 463 discloses processes for purifying TGS-6-benzoate
including extraction, crystallization followed by recrystallization. This ester is then
alkali hydrolyzed and neutralized using an ion exchange resin Amberlite IRC-50
in H+.form. Also shown is an extractive crystallization, which combines extraction

and a first crystallization in a single step.

Prior art methods are also available for separation and purification of TGS-6-
acetate from reaction mixtures. All of them have used either ion exchange resins

or silica gel for chromatography. Thus, when claim nos. 1, 8, 9, 10 and 14 of
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chromat ogr aph after deacyl ation, but chromatographic
separation of TGS 6- acylate is also possible." makes

WO pooclos2n3 t hat i sol ation and purification of TESHDEDGU@®0327

directly fromreaction mxture / process stream based

biufti; hétoali (t88NirPUSCRSENt Wol AlBaD F7BIGRS rSLY iR what has been
closely related chlorinated sucroses, was anti ci pated

mentibRedih AhisaEpedMicatsR iRfthe Adetaied HLoss @W%Wwé Bfeter to
adsorbents used for that purpose were ei'ther Silica

i e a f N r r r._bot.h
R R s S W ?%92@8@%? E@P%ﬁﬁllph &es 6
[ ndin i ffergnces in ophiplic a
ROTREDR B0 PERSRE: THhable i ond f6f Rt %@igﬁﬁgcastwnw’%es-

[ romat ogr aphed. US Patent No. 5,128, 24 o
%cgég%fe: @E%C%Bhgor@s@%&ﬁg% MIXUE jdrogess steamthasedoan chlorination
i ntermedi ates and for purification of TGS. US Patent
Rigcess, 298ichs piaduged cseyeeal eloselyaralated | gpornated csmseses, was
for DMF renoval fromreaction m xture containing TGS.
icnatedhtin Nbe siongst by oee difsedlese chrpmatogssphy) théiselsorbents
TGS-Acetate is deacetylated prior to or after DV

wsatovior dhat TIGBpose r eeoy eeititerbysiked r st i N iBAGxchange  resin
purified by crystallization. US Patent No. 5,530, 106

cheenatdigaphner memoveld te ﬁﬂiﬁ'@élbYdseG%B@'ﬁoﬂ%de%éa@brption /

steamdistillation or steamstripping fromliqui

dasoiption epémding b8 FReAsS A ﬁyér@bhm%%dbﬁlyd?éﬁﬂt&g)‘?% 'gfdberﬁes

of TGS-acetate and repetitive crystallizatlon

dTUhE ﬂd@@é@b@s@nty ihte BORLE bnloMiSogiabAband eS| hen

recrystallized, olyze pas ough Anmberlite
| RC-50 i on exchange resin, followed by concentration,

BRGNS AL R O0 L0 A1 i o
infsHdddifids 'égggri éggéﬁ%ﬁﬁgyl fication of chlorinated

Sucrose rene-based sodi um

US Patent No. 5,298, 611 discloses a steam stripping process for DMF removal

from reaction mixture containing TGS.

us Patent No. 5,498, 709 disclose a process in which TGS-Acetate is
deacetylated prior to or after DMF removal and TGS is recovered by extraction

and purified by crystallization.

US Patent No. 5,530,106 describes the removal of dimethy! formamide (DMF) by
steam distillation or steam stripping from liquid mixture containing TGS-acetate
followed by exiraction of TGS-acetate and repetitive crystallization to get pure
TGS-acetate. The product thus obtained was then recrystallized, hydrolyzed,
passed through Amberlite IRC-50 ion exchange resin, followed by concentration,

extraction, and finally crystallization to get pure TGS.
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sulfonic resin, crosslinked with 4% di vi nyl benzene, as

adsor bent, and strai ght water as desorbent. An el ution
woe@ens23snlt >Di's >6, 6' >sucral ose >6, 1\ PCT/IN2006/000327

6,>4,6,6">Tet's is reveal ed. The separation process in

Ry Bl ey 10892360 2 677988 SlRE" 45 Begrootc

with water Qr.gani ¢ sol vent as .

oo, 6F ?@SB@%?E@WOS%UH% BT 1£ Rdeineciasedysodium

E of a fixed bed in r%z lhow or annul ar .
s¢ ?’Hﬁﬁ?ﬁ'@r SERPIniReh Wity tes AN eQFe'&?rr%%ﬁdéafb&ﬁhyand straight
(CAC) sinmul at ed novi n? bed (SMB) chromat og rap The
WelerAS adleswrbenic| fBeglutior wodali bsalt t 3Dt b@ﬁ.wcw@se >6,1',
esterified reaction m xture by radial process prior to
GRAIESHisit's iangvealedr seTphaspaticonproogssa i hé eaid patent thus
sucral ose-6-acetate. In case of porous gel type cation
dexciitzsgbe ruseiai potdies geltiyd satiisnlsuifesicumii bassdedtontchange
of divinyl benzene (DVB) as the adsorbent. Catani et
rédin (#1d08)ica yelRithalart dhe. or@aﬁﬂﬁscﬂ@éﬁ@é’@%@%@ht bedpectively.
processes for extractive purification of TGS from a

F@F@@ﬁsfhesbé%‘ﬁ“ dé:’éé’hbéé Gl 9P Plixeh! BEd NAt %Qna‘?%ve?sc?r annular

derivative/s by liquid extracti on process require
h i e n,
AR BB PP %uﬁ%%d"%ovmg
|on eguc e era
PRI i&‘ﬂaﬁc’@f%vﬁ RS Bt e Bt
chl nat ed suc derlvatlve/s S
etsp?é'%% Fersrien LS EN Tarlal BReFsbTanio gy g and apdyse phase
Eon5|derable nolsture which also lowers yields in _
CRraAtaeiaphyt fosnsugralese-Oratmialgs 18ofane @isPepus gel type cation
chlorinated sucrose derivative/s obtained froma
exehanas: egina b pajand disstosesrusarf 236 e 6% of idivinyd bieorene (DVB)
met hod, requires renoval of water for crystallization
astiegpadgdtbenti s usual |y carried out using
iquid-liquidextraction of the chlorinated sucrose
derivatives, including TGS, into organic
Catani et al (2006) in US patent no. 7,049,435 have described processes for
extractive purification of TGS from a process stream. Purification of chlorinated
sucrose derivative/s by liquid extraction process requires repetitive extraction and
back extraction steps using water and organic solvents. Multiple extraction and
back extraction operations reduce the overall yield of the process due to finite
water solubility of chlorinated sucrose derivative/s such as TGS. Also, the.
solvents used in the extraction processes carry considerable moisture which also

lowers yields in crystallization steps.

Aqueous solutions of chlorinated sucrose derivative/s obtained from a
chromatographic process, or any other purification method, requires removal of

water for crystallization step. This is usually carried out using liquid-liquid

N Y
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solvents or by distillation. Distillation to renove
wat er from product is both tine and energy intensive

woeperasizah and al so has adverse effect on the PCDINRO06/000327

qual ity because of |onger exposure tinmes to higher
eXEapRIrR LIRS . chibrireteR isuersy, déetingslr meldirgy CFGS into organic
protected chlorinated sucrose such as TGS can

sBiehfd 6dp Sdlsft?ﬂéﬁ&?tlb@ﬂla%nQQQQW&SK/S'\ﬁéteE?ro @d@ﬁpé{ RX¥dth time

group protected TGS has | ow water sol u hi s

ARG QR é#’ |9[é?%ﬂ/e°r95(%t‘ﬁbﬁd 216~ Rakes cjillégéé’ E%%gioga he product

chem cafly or enz Pcall y to give

AR e B R CENBRT Tl ld PR R el rat ec

sucr ose derlvatlve/s i ncluding TGS by extraction or
hro La e enz p ces on the oth
Al Vﬁ@gtnff Blorgrd el BEesiBe BhRFGRR Srspgepden BoTps can
thes rolysi.s methods,. require water renoval and
@egﬁw E5HiaRE GReR Hields 5 heraoxy greup Bisseed TGS has
be noted t hat none of the patents usin

rm

l%\ﬁrwmoﬁt!%hty J&Isréwﬁwybfgr@tapawr@temﬂﬁi A4S weadbe hydrolyzed
non-ionic polynmeric resins. Thus, in all the prior art
cpeodely ey enzyoultically tthgiyeat@gr &pﬂypl,cabohmarmal proess generates
silica gel and ion exchange resins such as those based

salts pnd pideypredacsrthpofusthéynesessitate $tHificatartofdhldrinated sucrose
di -vi nyl benzene and the |ike are used as adsorbent and

drlilathRes endBEIRGIT G ‘blybélﬁﬁéfbti@ﬁ 8f ichedrRb@BgRiphiyel Bid \éRzymatic
di fferences of nolecules with respect to hydrophl lic-

dFdéHsQEBR e ofhdk ﬁéﬁ&t Heaﬂﬁeé"brtegeﬁ&@ of Wﬁte? f@r?ﬁ%?élyé’i@! Bbth these

adsorbents as wel as the eluants ese ences

qﬂet\ﬁgw l%?ﬁ.l V\(Ngt%r iua{rﬁll Ih\é Sé otﬁgl }Sroi)'lcfpnI ?ermams
Rt o il |

peci €s, res over applng areas

sh{t‘{fr eltutte' or|1o c\:,urves Net result is that it is often
Elika Floa QVeanl y separate two closely rel ated

nol ecul es in high enough yields and a | arge proportion

i l%ay be noted that none of the patents using chromatography as method of

separation has used non-ionic polymeric resins.

Thus, in all the prior art processes on column chromatography, conventional
silica gel and ion exchange resins such as those based on polystyrene or
polystyrene cross-linked with di-vinylbenzene and the like are used as adsorbent
and all these methods are based on principle of relative differences of molecules
with respect to hydrophilic~ hydrophobic interactions with the ionic and/or polar |
adsorbents as well as the eluants. These differences are often very narrow for
structurally closely similar molecular species, they result in overlapping areas in
their elution curves. Net result is that it is often difficult to cleanly separate two
closely related molecules in high enough yields and a large proportion is

retrieved as mixtures in the eluants. Same problems of inadequate separation of
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retrieved as mxtures in the eluants. Sane probl ens of
i nadequat e separation ofclosely rel ated nol ecul es

W@R00360533m sol vent extracti on nethods, in addi t PONIN2006/000327

probl ens of inadequate separation of nol ecul ar species

clbe8ly! RIRRE! hitlediieC %H’é% ieiﬁ gsdi\‘;eﬁt‘(’)gfh;a%g}ﬁﬁ %?bhﬁ)ggg?n TfYdition to

repétitive extraction adi ng t e Vo

PRRSES'o ielAi Stug ot B B RLB RPaes DB touit Misciviny
of st PRt Se S8 aspoe g SRiskGiart ey Peitgiardsivelurge of solvents.

ol vent. Further, steamdjstil]ation can degrade the
V‘%‘l“‘(’i‘d‘uﬁ,@ld torkamagayerdhyhigh PRHE 8rensirIGS becones nore

difficult and results in |lower yield and purity.
Further, in all prior art processes, usually in a
DM sergaval pyostoamdlistiintien aasteam pirippingds enprgydniensivador large
reacti on nmass contai ning TGS-Acetate is hydrolyzed to
volome a@sidatiops @scDvE isfa DiEtivealy Mighabkiting sotveat. af Witlar, steam
rapi dly degrades the expensive solvent DVMF, which adds

distilhestiche cai | degeadd thee pradhict froe ghiticto puliftiphoduTe$ becomes
Prior art processes have left a | arge scope for

nfdse difBcult M LRI M Idwer §lefd anepaityof the process and
inthe quality as well as yield of the recovered

product. SUMVARY OF | NVENTION This invention enbodies

Farther, Ahi &l Peiby 5 PRIsSEY alsuafy UATa Prees8at PYBRIMY €hlorination
process, based on hydrophobic affinity colum

pFAeQEBHAB AR the r@a&fR! B48s fc()gfﬁiﬁn rmg%%téﬁ%rﬂydrolyzed to

obtained in a process for productidon o

i.al dj .
LIRSS BEERS 8 SOFTLERa SR R o R Mlbes e
ek a”?ﬁéw'%@yyg{,gﬁ@iph %E%ﬁ%&eﬁqg CoSEpgT it weight of TGS
de-esterification of the said TGS-esters integrated on

PEYUCBA) unm itself, isolation of TGS, concentration of
TGS and dewat eri ng of .

Prior art processes have left a large scope for further improvement in efficiency

of the process and in the quality as well as yield of the recovered product.
SUMMARY OF INVENTION

This invention embodies a surprisingly simple novel column chromatographic
process, based on hydrophobic affinity column chromatography, to achieve from
a process stream obtained in a process for production of TGS, in sequential
steps on same or different columns and on same or different adsorbents,
removal of DMF and inorganic impurities, isolation of TGS-esters including TGS-
acetate, and TGS-arylate, and de-esterification of the said TGS-esters integrated
on the column itself, isolation of TGS, concentration of TGS and dewatering of

TGS. A further embodiment of the invented process includes a process for

10
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TGS. A further enbodi nent of the invented process
i ncl udes a process forconcentration of target product

woredogosddexs fromdilute solution to a conpositiPCI/IN200GE0327

5%or less of water in it. A yet another enbodinment of
doheefARASS RrG ;?rBGbét%%le&:ﬁ%%ﬁ%rﬁtdil‘afb leuﬁgﬁ g & gomposition

adsor bents several tines ading to better proce

Hal/frigQioB of Yes@Sor WRlthr @S cOSt ef ficiency. Affinity
chr omat ogr aphy conpri ses use of an adsorbent surface

that can display a degree of relative interacting
bt i af finicty f I I
72 deL UK SmBRacrt U1 e Blockt A RRludiRe RRrRrRloR of the
' ks t d t d typi [
oBLGRERLs, SO s BRa00 "G BoMere B aicr Sorunae cost
e@fqli ners of natural, synthetic and sem -synthetic

%: The adsorbent resins can al so conprise of C2
to C18, straight chain or branched chain, containing

l.ecyl es, . or aromati ¢ hydrophobi c nol ecul es deposited
Ayl oDt agFRRIHECa TP YRR Ohdk GibRRes! sTiecetmt ess display
of this_ invention applies to all hal ogenated sucroses
afagree phredpiivednieragsnarakility isueh as @ffindyfoathedasget molecule over
al though illustrated enbodi nents relate to a process
sadieapbthedther pompessntst ofethes naxtuse.nn thed prasgtoipesstion the
of production of TGS. In one enbodi nent, the process

ad$orbhetspussiate typielyi myid /6! gl Qﬁpé PofdiR 8@¢YrBEMs made up of
i solation and purification of chlorinated derivatives '

orfantaIpoigArers o elktftan SyiThEstic ydadsalshitidic qrigin. The adsorbent
chr omat ogr aphy on a porous polyneri ¢ adsorbent nmatrix

rdsid cehSBkaysorhpie %gégetoo‘ccdl%?!s?%q.ﬁfi L¥aib O6r Wihched chain,

desired chl ori nated sucrose deriv ves under

oPRETIA PSR, bl AR ARELARGA ik rBlecfER st oppratied on
tr@g}jﬁgg o§?ﬁ%&§§8§§hosen adsor bent . Thi s enbodi nent

provi dés ess for capture and purification of
TGS and/ or ‘

The process of this invention applies to all halogenated sucroses with
appropriate modification and adaptations, although illustrated embodiments
relate to a process as applied to process streams arising from a process of

production of TGS.

In one embodiment, the process of the present invention relates to the capture,
isolation and purification of chlorinatéd derivatives of sucrose, inciuding TGS, by
adsorption chromatography on a porous polymeric adsorbent matrix that displays
some degree of selectivity for the desired chlorinated sucrose derivatives under
operating conditions appropriate for desired interactions between the chlorinated

derivatives of sucrose and the chosen adsorbent.

11
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protected or partially deprotected TGS fromthe
neutralized chlorinated reacti on mass; and whi ch

weewpnsses of , a) bringing the pH adj usted chlpeT/manedo0327

reaction mass into contact with an equilibrated rigid

THE: StiBpAtRan 2&"‘(’%%%@%*&”‘3Eéﬁ?%@?ﬁ%ﬂéh%?‘f%"s andlor
PRRREATH Ftbal woolsigY B AR s e ReH Eplofngled recton

n;gqﬁogre sive and/or se|ective elution of the

SpANA avligh §8MPises 9ks from the matrix using an
appropriate elution nobile phase, and d) regenerating .
the adsorbent matrix for reuse. Thus the process

ped BFiRgingHBe Jipediustech ghistinatedcreeiction s1asshingr caateeti with an
sucrose (including TGS) or its derivative (including

TGS- gquilibrated Tighl perpsaadsanbentt imatrlx whbgrahiyt the said chlorinated
si mul t aneous renoval of DVMF and salts, and produces a

pr oddetivdtivee afisonm ddt-itaaad sal ts. The eI ut ed

chlorinated sucrose or its derivative is then polished
using simlar, or another adsorbent, in a second

c ab)umashingr thevadsotisett etk iovsthoot headsomedi ddnesonentsl of the
results in a product such as TGS, TGSacetate, or

TGS- bedutiontnRassSHEIGHAGIDNIF landfdals, ddcpm al | i npuri ti es.
The process results in a high yield and purity product

during crystallization step. Mreover, the recycling

of c)ptdipesdivelsng/of *s!él@cfﬂﬂ!‘éluh@n g5t ct%lyl%tééi Hbﬁ@ét'i\lé@ from the
processes nentioned in some of prior art is not

nece [ si ol e,
econgﬁﬂ%alwp]— %ﬁléggfoéﬂigﬁ%@ghlognﬁ%bﬁé gg © IJg]oaddltl onal

steps for purification of said chlori nat ed sucrose or

| t@ fﬁé”%?%tkbgf“?ﬁhgdbaﬁ 'ﬁgﬂs&%gfélfﬁ of this invention

eacy aton -acetate or
de benzoyl ation of TGS-benzoate on the chromat ographic

Thek %Hg’prbggsspﬁgrﬁ?rms the capture and purification of chlorinated sucrose
(including TGS) or its derivative (including TGS-acetate, TGS-benzoate and the
like) with simultaneous removal of DMF and salts, and produces a product free
from DMF and salts. The eluted chlorinated sucrose or its derivative is then
polished using similar, or another adsorbent, in a second column to remove
traces of most other impurities, and results in a product such as TGS, TGS-
acetate, or TGS-benzoate, substantially free from all impurities. The process
results in a high yield and purity product during crystallization step. Moreover, the
recycling of mother liquor like done in usual crystallization processes mentioned
in some of prior art is not necessary. Thus the overall process is simple,
economical, scalable and does not need the additional steps for purification of

said chlorinated sucrose or its derivative/s.

12



i nvention provides an inproved and integrated
adsor ptive chromat ographi c process for renoval of

W eooviosa3y3 anm de sol vent and all organi ¢ and i nPCTYEN20@5/000327
salts, acconpani ed by capture and hydrol ysis of

Iy @P?fb'odﬂﬁémﬂ)fﬁh@tlﬁ\‘?érﬁ@nqm/&wn@%Qs‘?’tu&iééﬁ:?l%ﬁon of TGS-acetate
derivatives, and their further recovery from t he pH

o??é Lb%tn%g ILG&S b ?@S(‘;Béﬂz%?e o B8 fﬂ} déb%;hme c éﬁ’é‘ present

SUCTO%E or I {8 der lvati ves (te I"or’i nat

e e
PCEJQS?%S SF(S,eén%\fﬁ?ghgq n&laggﬁlfirge ?aﬁﬁ-a@f&gg&ﬁ%@ gré;)anlc salts,

contacting the pH adjusted chlorinated reaction ma

5 aﬁmrﬁpamﬁfi @ﬁ‘ﬂtv‘l?r%ﬂciebycéf%@fso%hyq’faw|9€°%@F@99tetjr@“°“nated
6-0 position hydroxyl oup protected .chlorinated
sygeseseeri@tivesit ane ghein rtﬁrhr@comrNofwmmathedpldeacﬂjua’rtenv@@ctlon
of sucrose adsorb onto the adsorbent, and f) washing
mikieire.d fomb esttiorimation x reantioarrwﬁesamy)semadsktxr bestivatives (termed
conmpounds including DM and all salts, and Q)
‘chlonirdted aeastiony diixlises | iteraafterpriogpatsily @usfish dorm that can be
sel ective desorption of the chlorinated sucrose

fEeHdrVigirifieashby @nyets:‘rqumPrdHe@&@@tﬂﬁ’e GhlcptibmatRtes to use of a
sucrose derivatives, including TGS using an

10 S OBl P A Sl IR R A5 e adsor bent

matrix for reuse. The invented process is a novel

S OERSRGKI B, LTS PhS A Ry Bl pre-
Rt e

fluidi LSCEFB bed nbr.a
Chr oREREGEA p HoLOTE AL SRR ORI YSY (T OLfa ghiorinated

or sheet), or a centrifugal
derivatives of sucrose adsor onto the adsorbent, and

15 f) washing the adsorbent matrix to remove any unadsorbed compounds

including DMF and all salts, and

g) simultaneous hydrolysis and progressive and/or selective desorption of
the chlorinated sucrose derivatives to recover de-protected chlorinated
sucrose derivatives, including TGS using an appropriately formulated

20 regeneration/elution mobile phase, and
h) flushing and equilibrating the adsorbent matrix for reuse.

The invented process is a novel process that performs multiple steps in one
equipment which can be a batch contactor (such as stirred tank), a packed bed

chromatographic column , or expanded bed column, fluidized bed column, liquid

13



10

15

20

chr omat ogr aphi ¢ system or any conbi nation thereof.
The conbi nati on of these equi pnment can be such as
wezpanssml bed and packed bed, fluidized bed aneCpBECke&d00327
bed and so on, and which gives enhanced perfornance of
scfifl® GHCABARS Rl ReCBALN SEXBR! SRy | Bed! S P Ehiémbrane
or de-prorection of hydtoxyl ‘groups other than 6-0-
rotected .grou f chlonjnate r - ' ;
orB RS eBr e S B thelt pBFH. 6T ROEHE BT sentfucal
can be at .one or nore than one hydro moi ety., for
SRR Sy S, (A5t GTbinB o Se" GPe fsfitinat ] of these
An enbodi ment of the process of this invention renove
eqUiRM@RE 68N fheosHahas fxpanded bedagnk paskes §adi ﬂu'gtﬂeg?@%i and
of purified or partially purified chlorinated sucrose
paidedbedi ansf so bel 3w Bhich/givesserdianced Ipeviermanas oftbe preerss of
process al so performs concentration of the product to
ino@rtidnt han 5% w/ v concentration fromdilute solution of
chlori nated sucrose derivative/s such as TGS, and
obtains the solution in organic solvent/s. The
Tis®bvsoess i ralsvondsfolafor ae-mbtentibn exfithydraxyedraupst dtier than 6-O-
present process are nostly, but not necessarily, those

profcidy fRbap tdtecarate@rsr Wohlthidireted Guafoskodaiivativies. Such
conpl ete renoval of residual water during distillation

pr%fecﬁi\ﬁﬂ%rhgﬁwyhgr&g? c%ﬂlﬁéegi][ SndlSeRofd trahlisiie hifrbxyinBbikty, for

azeotrope er are low tenperature boiling, an

BT C et e B o BRYRER e T Lot Tver s 1 then

carried out to isolate nore than 90% of product having
AR TanBePrEnes ol B Telfich el 6, pafer fom the
S T R A
USSR OAYE 1P 4 M TISB o0 (v S o BT oses also
pgr?tlarlrjrt:sl ggnc%fntration of the product to more than 5% w/v concentration from
dilute solution of chlorinated sucrose derivative/s such as TGS, and obtains the
solution in organic solvent/s. The solvent, or combination of solvents, used in the
present process are mostly, but not necessarily, those which form the azeotrope
with water so as to aid in complete removal of residual water during distillation or

evaporatioh. The solvents used are such that their azeotropes with water are low

temperature boiling, and can be quickly distilled.

Crystallization of the concentrated chlorinated sucrose derivative/s is then carried
out to isolate more than 90% of product having HPLC purity of more than 99%.
The crystallization is carried out using one or combination of solvent/s in which

chlorinated sucrose derivative/s have low or partial solubility.

14
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purified or partially purified chlorinated sucrose
derivative/s by chromat ography using porous adsorbent

woradoriose3aherein, i) the solution containing purCt/ined)6/000327

or partially purified, chlorinated sucrose
LV s r :
lng?{éée%h%ﬁﬁ@%g thl% %%Q |°E tﬁggﬁ gérz)tv‘fn thZodw r<%8r(§|1gnses capture,
the said chlori
W&E"F r\?ﬁqu@EFEd &8&8&@@&9&‘3 h a%\‘ﬁ%Pﬁ 538&'%‘?‘1%‘?{8355%0#'0” of
&rglngthe absorbed patrix using ajir or an
PHUIRY ebpertigy gasified charpated ?lé@oa@d@rw\@/s by rchignatography
contai ning solvent, in the settled adsorbent bed, and
uwpg@omu%adwmmén@taxwh@mlo,r| nated sucrose derivative
fromthe matrix using a substantially water free
sol vent, or mxture of such solvents, and 1)
r épether alution sadtairing quirifiedyr et pagiallheusifisdr bldatinatadrsucrose
for reuse in the next cycle. After adsorption of the
chl odemsttiod/ssis clrosightdacontct with,a preedqudiibrgted@&an-ibhie, ionic or
adsorbent matrix, preferably used in a packed col um,

i s seitdcehoddr adgteBernAami @hgrahiyt {heas 10 ThiaRatdd dedadtive/s
such as air, nitrogen so as renove the free water, or

wat eédgé}[ag@h{y g0l vent, held up in the settled
adsor bent bed void space. The adsorbed mass is then

eluted fromthe adsorbent matrix in a suitable single

ng Vﬁfé\tmmgranﬁ/dp ﬁi}rg'l'h tRE aBRbMRRY ﬁatrﬁ@ué’}ng‘?ﬂ‘:&néﬁ Hofdeacting

noi st ure ntent | ess than /v as

anal éése % pé{mbﬂ‘?é lfre{a'hcer}?(/va@t BPQ/atérlhéjc?htalhﬁngﬁ?\;delnotﬁe settled

resent rnvention perforns wate
oncentr iqn jn single step. The concentrated el uted
or d@@%yg @ﬂ§6+ﬁpaon is then subjected to distillation
orevaporation under vacuum at 30 to 60 degree Cel sius

a crystallized. fr e,solvent, The devel gped .. .
o Sl 3k ihé Sa%cn‘fw%%%éacgﬂsa%eg'vaﬁv%?fom tHe"matrix using a
tall ti
cr yssgbsté\r%t?ally water free solvent, or mixture of such solvents, and

) regenerating and re-equilibrating the adsorbent matrix for reuse in the next

cycle.

After adsorption of the chlorinated sucrose derivatives, including TGS, the
adsorbent matrix, preferably used in a packed column, is settled, drained and
purged with a non-reacting gas such as air, nitrogen so as remove the free water,
or water containing solvent, held up in the settled adsorbent bed void space. The
adsorbed mass is then eluted from the adsorbent matrix in a suitable single
solvent, or a mixture of solvents, as a concentrated mass with moisture content
less than 5% v/v as analyzed by Karl fisher method. Thus, the method of the
present invention performs water removal and concentration in single step. The

concentrated eluted or desorbed solution is then subjected to distillation or
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due to concentration and conplete renoval of water.
None of the prior art discloses the capture, water
WO 2090030305nd concentration by any type of adsorP@L/INm06/000327
chr omat ogr aphy. Al so none of prior art has higher
SpSabh LPAH Boinf i S0 @l 601884 U SR NP SLRBEH RSN the
e t aln by the presen

Ivativels an those ob
[ t+,0n, | SCRI_PTI . Fl Figure 1. The. ..
P F’éﬁ?eﬁ{s}eﬂgﬁn\%ﬁ%gg%% 8?“?§§nr@§8§’o%gﬁr %ﬁ%%iy 'ek%r ?&?rcgrty?{éﬁ'zat'on
trial s using SEPABEADS SP700 (M.t sybishi Chenical
dHE M0 SPATS T %og&gﬁrﬁo’m%@r%t‘e f?ﬂ‘@"é'r?%%@f-of t he present
invention in terns of matrix capacity, (gmliter), TGS
ecovery, (%, and DVMF recover % as per Exanple 6.
D %%seﬂi %?P'@Rrewer?@tvﬁ%/@@@rd@ | eypgi GoRcentration by
reaction mxture for preparation of TGS, in addition
any BRre pt Adsernignaplrosiateyppy.cMdsed "pas of prier Aarbdas higher
noi eties al so contains nono, di, tri, and tetra chloro
ceiestallzationegietsls $orc desiced dihlnginated rsulcidseededvative/s than those
inmpurities, high boiling solvents, and salts |ike
~ obldimed blethe preesmtiat@tionacet at es, benzoat es generat ed
during neutralization and hydrolysis after
chlorination step. In particular, all these inpurities
BRIES DE SGRtPTUNOFIBMWRES8amM processi ng probl em and

can seriously affect the economcs of the TGS
manuf act uri ng process. Reaction m xture to be

Riglve ectTed figuré ReosmpaferiiapasiceeipipiRbs P pREIRSSId trials using
this invention may also be a result of enzymatic

SEPABADS 9P760 ¢MRSEhisHT ¢ RGhicBlBbRIGr&tbr, YaPAAY, TBE te process
deacyl ation or a neutralized chlorination reaction

oftne M‘égeﬁﬁhb@rﬁﬁqntt&n%‘@’rﬁﬁfr&ccag?g% lé@ﬂh'élg% t '!'G(;ﬁqg%\lery, (%),

t he cases, any process step I nv

ho TGS- 6- tate is, consequently,
aﬁgmﬁiﬁ ae%t}tgﬂaegé?roégas@p%?&thi s invention may be
considered omtting the step of isolation of

DETAIPERTSEBERIPTION OF THE INVENTION

The typical reaction mixture for preparation of TGS, in addition to the protected
and/or deprotected TGS or related moieties also contains mono, di, tri, and tetra
chloro derivatives of sucrose, dimer or mulitmeric impurities, high boiling
solvents, and salts like chlorides, phosphates, acetates, benzoates generated
during neutralization and hydrolysis after chlorination step. In particular, all these
impurities present a complex dowﬁstreém processing problem and can seriously
affect the economics of the TGS manufacturing process. Reaction mixture to be
sﬁbjected to the column chromatographic process of this invention may also be a
result of enzymatic acylation of sucrose further subjected to enzymatic
deacylation or a neutralized chlorination reaction mixture subjected to enzymatic

deacylation. In both the cases, any process step involving isolation and
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or TGS-6-banzoate and its purification or deacyl ation.
When present, presence of various nono, di-, tri-, and

W edor@shd or o sucrose derivatives interfere w PET/ING06/000327
formation of pure TGS, and thereby decreases the yield
candeittionyofof GEESacdtags B, abAsallentiparddunbihdi AfIMEBrocess of
during conventional purification processes and

thigtigeétionwhay bENRnElRY&! ofiBh§ e Slep! &qgolt@ﬁgn REYRIREE cetate

~products in adverse ways on a account o ei r varying

&%@-@%ﬁzoﬁ%&ﬁ ?lsl/ X tign %F 8&9%%{&9 Xlgﬁ&e P%&%ﬁf ﬁa{%e%nce of

taste and the qua n pLo ( IInveff
OB Shafl L TR, RS SRS LS i e
s Rol X g S0 rtoh ! Vil St s

e rem)vefl. This solvent renoval has been found

eeei &R I Bartialho lemexeddieing eomeaHond rurifigatioepmsesses and
such as distillation or steam stripping. Thus there
ifeeacinyith thedlaypo Bysagsdeirfond anddoayerust proaivcts: incahsrseyways
of a reaction m xture containing TGS. These conpl ex
opr 8 bdaosnkpe tissit vading) debreesi oiv eweetoesdiaridna profound adverse
enbodi nents of this invention which include using

effidspoheasie, and the quadly bheh®|pisdudthCorvéraaaphy retolvanof all
have sone degree of affinity fairly specific to one or

10 impukticd ntaydBehéRibIFNEMEGasiD| §FdbtResd, @ﬂ&%@amaﬁﬁ% Mo the

limted to DVF, chlorinated sucrose derivatives,

[ Lat d 4
SSUERL ! St FUECe 1P R TN, R oot e
BB Y e P RELR. B AERALRY. Pl M has
BEfRIRET SR 1 B BN akawvs cavbnigeprocesses such as
asg. orbents, and results_in selective chronatﬂggéaphi C.
df 'ﬁé‘ﬂﬂn S slepRy SHRPINgenthig diense i dnultiplsoprkiRmSs during the

mol ecul ar species to be separated and the el uant. For
15 dowaslieampdsecassindefa waetion mbxtifeoepntainingni ¢§.
chr omat ogr aphy conpri ses use of an

These cqmplex problems are solved in this invention by the embodiments of this
invention which include using adsorbents, to be used in columh chromatography,
which have some degree of affinity fairly specific to one or more of a desired
chemical molecule, including but not limited to DMF, chlorinated sucrose
20  derivatives, or chlorinated sucrose, intended to be removed under operating
conditions. This said relative affinity is more selective than adsorption-desorption
of molecules generated in prior art column chromatographic processes
comprising hydrophobic : hydrophilic interactions with ion exchange or silica gel
adsorbents, and results in selective chromatographic retention behaviour

25 generated between adsorbent, molecular species to be separated and the eluant.
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adsorbent surface that can display a degree of

relative affinity for the target nol ecul e over sone or
w@bkdo705230he ot her conponents of the m xture. FRCT/INPG06/000327

first time in chromatographi c separation of TGS, TGS

R R e G R e R

oS0 Bl 50D SHATED OB e oo
[ f chlprd d ke .i i bl
T R i

chromat ography This feature of this invention has not

on . the process of columm chropatography hi ghl

FEY e, Fltnis i RRGH G/ B eeParigib L T (S pciiels, and
first time of integrating in situ deacyl ation of

ToFs deeivessdhe pracese obthigdoygnfion: hasnussid sush adsorheats, which
(deacyl ation of TGS-6-acetate or TGS-6-benzoate, while

have jwidelyi fiffering i aftinitie® with uaspeadtt lectha wlaseht siilak telecules
the adsorbent or in a state desorbing fromthe

epcumtéredt in e ardcaks rer gqodumniionedfuahibenatd| sudrbse doimake it
the process of desorption, which is one of the ~

pessisiditoashieve thditseparaticpniittout ovenap innguirhAhromatography
advantage of in situ deacylation is that it proceeds

i n absence of DMF, which avoids DVF bei ng exposed to

Thisk fddtoe ofnghid iinvhtioANHas SndteeANe hedie et proaédy dfncolumn
toto wi thout destruction, which has significant

clﬁ@ﬁi&!@@r‘épﬁ?‘fﬁdﬂlfﬂ%j&é&ﬁrb&%dsi SkoRbpeeddl pBESBRBS Y the first
i nvol vi ng deacyl ati on -of TGS-acetate or de-aryl ation

ik o-lf(ﬁéﬁpa'rtnlﬂgg’ih i déﬁg@%@@? Bf ﬁdﬁrb% déla??tgieq&j §e~arylation of

reactio ure. ere s sinultaneou
TS DoBhe T TR a5 Rl b i i st
BN S50 S o Sy LA it

The process thus perforns several multiple functions
from Hiengreorbeaty byTRkaling saueeds @it vdvledt ininithearaeess of
desorption, which is one of ;the embodiments of this invention. Very important
advantage of in situ deacylation is that it proceeds in absence of DMF, WhiCh.
avoids DMF being exposed to alkaline conditions, and is recovered practically in
toto without destruction, which has significant economic advantage over earlier
prior art processes involving deacylation of TGS-acetate or de-arylation of TGS-
6-arylate in presence of DMF in a liquid reaction mixture. Further, there is
simultaneous isolation of TGS-acetate or TGS-benzoate from all impurities in the
mixture and elution in a significantly pure form, all integrated in one and the same
process step of affinity column chromatography. Tr‘ue process thus performs

several multiple functions in single step. The recovered deprotected chlorinated

sucrose derivatives can be further. purified by any or known processes like
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sucrose derivatives can be further purified by any or
known processes |i kechronmat ography and/ or extraction

w0 od070988 by crystallization. This nethod of PCT/IN2006/000327
deacyl ation is not anticipated in any of the prior art

ct%?naﬁ : a'pﬁ? érfa/&e\és%ﬂr&%ﬁrﬁoneﬁvea Wfd&sﬁém}’étﬁonaﬁﬂw@'rﬁ@!hbd of

econo ocess of production o articul ar
I
éﬂgg%g#ﬂ ?ﬁ?éﬁﬂ:&ﬂ lfa@ﬁoﬁﬁ@%ﬂ% @Q l@%@&@?@dgﬁgopmentof
rivatives oncen atlons hi
a SGhCA R g i SERntE hisgRas PR Oﬁﬁhom gE.T(8 R partioular and
m xture used as |ng%# to the invented process. A
halgperripd SHEBE PN this i nvention serves as a very
effective process for concentration and nmakes it
OSSIb|e to process |arge vol unes of dilute solutions
5 |RIACER CBBriPEPYaIthent8 PepieGieto AIOBRateds Sycrows degivelives in
concentration of desired chlorinated sucrose product
coicemirghopigher theaeconasiirationsdicthei egrupoundssin the reaction
i ncluding DMF. A concentration up to a final content
maftusdasgdraoinputksthb @s/eatesbpriveess.achi eved all in one
single process starting fromdilute conplex reaction
m xtures, wth about 95% or nore of the recovery of
Adieisthee eénbantilment, of this timuenitiah | serfee asfa eerakffective process for
inmpurities, in a single pass, and the isolated desired

coicemtation andfakdet pbssibrde froessd lage Volases difdilute solutions
inmpurities by just one nore pass through anot her

10 whRhuam B&Wéﬂﬁdslﬁi@s&ml&isf BﬁB%Wlﬁgﬁ%ﬁg%ncéﬁ‘tré’tlon of desired
further enbodi nent of this invention, the adsorbent

cf??ﬁg@_@dﬁ@%&%‘r o8t Jﬁﬁf?@fjﬁg ity dfr@é ﬂ%rﬂ ali %gwcf?%gﬁﬁttu mcludmg

recovere oes not ne

hpd i
D.ﬂ?zr-‘-s@nc;qrfec%hgé%n@nﬁsgr& ) SEB1R g B B BAY OB beer
ifi . t h t
afffespEH PR sneR Sieet ST g A1 F%P{%aé@aﬁl%wgﬁwres
of that kind al so e, an afflnlty chr omat ogr aphi ¢
WER sl 93% Qqrynece gh%eofeqﬁy@@/ gf desired product,“substantially free

15 from all impurities, in a single pass, and the isolated desired product can further
be made free from traces of impurities by just one more pass through another

column having same or different adsorbent.

In a further embodiment of this invention, the adsorbent can be regenerated
repeatedly for a large number of times. The recovered 'product does not need
20 any other methods for further purification. Thus overall process is simple,
economical and scalable. Throughout this specification, unless the context
doesn’t permit or indicates td the contrary, a singular includes pleural of that kind
also e.g. “an affinity chromatographic process” includes one or more of

chromatographic processes based on affinity chromatography. Similarly, “a

25 solvent” includes one or more solvents. “a process stream” for production,
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chr omat ogr aphi ¢ processes based on affinity

chromat ography. Simlarly, "a solvent" includes one or
woreg/0sshyent s "a process streant for PCT/IN2006/000327

production, purification and isolation of TGS, TGS

polfiatn ah s iopads o LR REHiSm AR s nefyalEsdnélues
steps of all known processes for production,
ongLRTi MPER T GH ke (eress sifeains Tersounisied ip PIRcESsStapy; of all

TGS derivatives. The enbodi ments of reaction m xture

- knppihogeseesses efari prastistien s duiification tandarisdatiomief TGS, TGS

invention is applicable includes those all froma
precurpbre al DEBaterivétivEGSacet at e or TGS nmade in water
fromwhich the respective solutes are intended to be
recovered again, to any process streamderived from a
Ther @absgimentg pimdactioramixteld /pascasserstreanypatess safitions to which
production of TGS-acetate or TGS, which includes but

thigOfnvehibrt @ abplica®ie iMdludssr thosk dICHoMT @SsipTphe wohition adGS-
TGS derivatives. In the present invention, an entirely

adaeMElorARPS PRgdt inSwaBKBBm WHRhNAY résHdchios sbReE aNintended to
mass, which conprises of the m xture of chlorinated

beZté?:%?%rt%ggﬁd&Pﬂgyaﬁﬁir&e%g relth g?r%e‘?irf%rﬁj%t G8c8ds, enzymatic as

c tures thereof I's subjected to

‘ tact wit itabl e li [ - Whi

w35 Beh el ot BB b 20 LHRAG B RS9 il o
ok el S oGS RLeulpial PR eo
cross-1linked pol ystyrene-divinyl benzene or

pol ymet hacryl at e based. matrices or derivative de ,
IngRETRepP i UonUaR, RO PRITEL, AL ARBERAT St PR wAiNEn Mg flized

sel ectively adsorb the chlorinated sucrose derivatives,.
regatieromiass, Whishicoiisas of $ig mixturespfdieringted frGrese gegvatives
then separated fromthe said ligand as liquid, The -
eitigs dn HtO-gnoteoleddrisie-protastad oempduresiberegtissiwiected to contact
derivative or nore than one sucrose derivative could
witie aaglstablecihama (Bdsdrbimgcagemtwhighrhias spieicific affirdty wituthe target
be sel ectively desorbed by appropriate el uants.
product present in the mixture to be separated. This ligand could comprise of
probable adsorbent derived from cross-linked polystyrene-divinylbenzene or
polymethacrylate based matrices or derivative made there from by suitable
surface modification which will selectively adsorb the chlorinated sucrose
derivatives on to it. The inorganic salts, solvent and water are then separated
from the said ligand as liquid. The adsorption could be selective for one sucrose
derivative or more than one sucrose derivative could be adsorbed on fo the

column matrix which then could be selectively desorbed by appropriate eluants.

The interaction between the adsorbing agent and the chlorinated sucrose
derivatives could be based on the formation of a temporary bond between the

said adsorbing agent and the sucrose derivative.
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The interaction between the adsorbing agent and the
chlori nated sucrose derivatives could be based on the

wo eoomasazen of a tenporary bond between the sai BICT/IN2006/000327
adsor bi ng agent and the sucrose derivative.In the
Iip thess présenhiveBhiiem incheles deBhowtilinkiang tHd MivEhtitsh fohﬁientlfylng one
invention to, identifying one or nore of a suitab

or ingeB b f0suitdbRe REART Ry tRNs&farsisbs Qfddrvc%gﬂvé’nﬁ\?estt% accomplish

acconplish the tenporary bond fornmation twee

the 98mforty BdRI ?d}ﬁ?arnoﬁeéét @éh"’t & Ildgﬁbcgndﬁ ugar deriyatives,

|rrproverrent over any of rior ar

%E%ﬁ%bﬁf?%“?ﬁ%ﬁ fﬁ(a?F t%@ ARG PRl e Prossssame The

d b d d
s sblin Y sloR A tsRds PO af AP Bméroaﬁabﬁ?f@wu;y?‘rﬁ&%&eon polar

a* .all other constituents of the neutralized
HE PN nass. The chlorinated sucrose derivatives
shall then be extracted fromthe adsorbent in a

Tﬂpwr ogressive way fromthe first chlorinated sucrose

61 1958 A feseribesk shalliadsar ohipsineteh srerose teriyativesoand shall
on, as appropriate. Each of the fractions fromthe
separata joud angls belpt ioowasin swayball adhére coresditisayiarodittae yneutralized
Then the fractions will be concentrated, de-protected

reanfionryassal The etllokipatedrsverdseaferivatieshentisl thdrl b bxaadtee from
list of the said enmbodinents of a reaction m xture/ a

10t adesbent ineaplogiessilevhy fromhihe TirsBehiBendisd lsﬁbr%ge l?c‘iuowecl by
process of this invention nore specifically includes

tedsedond dMBIRRES Qéslf@fsearﬁpﬁ%ﬁ 45 & HdrHﬁrtlét@t ion, w thout
being limted to, solutions containing one or nore of

a chlorinated sucrose, derived froma process stream

EQth @F O frafRR PEmahd ‘s@%@ﬁ%e@%soﬁpf?&y Qﬁél%% O{ollgﬁg. separately.

i ncluding one or nore o OW ng

Tﬁ@ﬁi FRNEERESA WA B SmRRASRILC dgeu&[o?é&egeéna/ actr'yéltgﬁ‘lzed by

conventional methods.

15 lllustrative list of the said embodiments of a reaction mixture/ a process stream/ a
solution which can be purified by process of this invention more specifically
includes for the purpose of more specific illustration, without being limited to,
solutions containing one or more of a chlorinated sucrose, derived from a
process stream of one or more of a process of production of TGS including one

20 or more of the following:

a) Isolation and concentration of the organic sucrose derivatives free
from DMF and / or inorganics and / or from other organic impurities
including degradation products from enzymatic as well as non-

enzymatic reaction mixtures including the chlorination reaction
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fromDWMF and / or inorganics and / or from other
organic inpurities including degradation products from

wepeyasa3dx as wel |l as nonenzymatic reaction m RCTIN2S06/000327

including the chlorination reactionm xture and from

pl ai n sol ut.i0ns : d n ¥

TGS- aryl a@}é&@gc%'%asf FO%?glgné%gﬁ%nEﬁf ﬁ%%@oZS%?bé 6%cetate
aqueous sol vent.; b nmoval of_iLgqQrganics. and organic
a1 A oreervEE RIS 6 K R RgaG i fiy SBHESUS Sr non-
reaction m xture by various nethods of drying

i ncl udi ngaWPPEbS(SﬂbfréPBt ed Thin FilmDryer as descri bed

in Ratnamet. al. W) 2005/090374 and Ratnam et al

WD 2005/.090376), . after dissolutjaon in aqueous or .
non- BlquB&ROvRbal nRT9anCsarKLeiFaPE IMPHIEeS BPBiesolids obtained
fractions obtained after purification from col umm

chr omat oghyaptyingr thst Heactiour inikisie i ki vasionedsetlds of drying
Separation of glucose-6-acetate from sucrose-6-acetate

i n an enzyaating ADRLgAgitatedprioc ésisn Digeryasrdescribed in Ratham
enbodi nents of process streans to purification of

whi ch t heetpab 6§SR2005/0903741 andeRainam etal YaD/apPh/0e0376), after
thus can from several prior art processes, enzymatic

as vel | agsqidNiaydiiebls oPhoagdedid @BdRim TGS, of
production of precursors of TGS and of production of
derivatives of TGS. Such processes include, w thout

bei ng) r esgph&dfrhtibA- of EHobGEOMEtion S HIGINaY hiffair GAfiEsh from
Car bohydrate Research 40(1975) 285-298, Mifti et al

s pat ento g 4B Qe ol Sher PRIMERRE, g0

pat ent 880. 4,783, 52ﬁ, Tully et al ( 1989) US patent
. 9 .
2. 52l o6ooP&iion ¥ (HBREEheRse ok, R EEt st i an

enzymatic conversion process.

Many more embodi‘ments of process streams to purification of which the process
of this’ invention can be applied thus can from several prior art processes,
enzymatic as well as non-enzymatic, of production of TGS, of production of
precursors of TGS and of production of derivatives of TGS. Such processes
include, without being restricted to, Fairclough, Hough and Richardson,
Carbohydrate Research 40(1975) 285-298, Mufti et al (1983) US Patent no.
4,380,476, Rathbone et al (1986) US patent no. 4,380,476, O’Brien et al (1988)
US patent no. 4,783,526, Tully et al (1989) US patent no. 4,801,700, Rathbone et
al (1989) US patent no. 4,826,962, Simpson (1989) US patent no. 4,889,928,
Navia (1990) US patent no. 4,950,746, Homer et al (1990) US patent no.
4,977,254, Walkup et al (1990) US patent no: 4,980,463, Neiditch et al (1991) US

patent no. 5,023,329, Vernon et al (1991) US patent no. 5,034,551, Walkup et al
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Navi a (1990) US patent no. 4,950,746, Honer et al

(1990) US patent no. 4,977,254, WAl kup et al (1990) US
wQaioens23nd. 4, 980,463, Neiditch et al (1991) UPE{2001/000327

no. 5,023,329, Vernon et al (1991) US patent no.

DS i8S B AP Byt . 512020

- B lathireel Epiiestn %?%é%ﬁ%&’rﬁsmagnfifl B patet o

Dordick et al (1993 atent no. 270,460, Navi a
5&4%%@0@@@&@4[« 9.US Pl 6. 527860, davia of 8bGPA) US
US Patent no. 5,440,026, Palner et al (1995) US patent
patent 104 52984 1 1,, 'Khatket al (1996) USsPptenémo. 5cA4050261 Paimer et al
Sankey et al (1995) US patent no. 5,470,969, Navia et
(%9501086pat®tpm.eﬁt445g9515,$@ﬂ§e709199‘§iavU8 phtemt cdl99@N9,772,
US patent no. 5,530,106, Catani et al (2003) US patent

SapRey ettal 0199%0.US paiht hbS bA470r89) Nawed etlhl (RRBY)US patent no.
WD 2005/ 090374, Ratnam et al (2005) WO 2005/090376 and

54u8, ToK Navidliet al $1938) YUS paltdrt U, rasso/qrods i @btanﬂ@f al (2003) US
clainmed to be exhaustive and conplete. I'n on

pgié?@gésﬁ(@eén&i ntoh'fOO'SBY?’i‘é'hﬁnRaﬁwEﬁi 'e‘ﬂvaqnégo%y\ﬁb?écﬁﬁ/ééb374

an a pti on chromat ogr aphi c process f ol at

Rl L) B0 R0R BT RaRE o Mt T bl P T st

“QLEJSUC‘?ROFO% dfr%e 8 PO Ry dr ophobi © and

hydr ophi lic |npur|t|es inorganic and organic sal ts,

sol vent nd col pred resi More particul a the .
17 e erieorae g ol s BShisedte SRVERGER yaidtes lengn adSorption
E{rity by which TGS can be isol ated froma reaction

G Q@fﬂipgrapgifegiqqeéﬁlf%'SOIQ’UOF‘éi”tﬁ't urificgtign g s eaactipg pmixture /a
separating TGS in pure form by which substantially

ppeaess TRESa dea faodiitost ganfainingl Chjiorirdted ederiviatives of sucrose and
non-related inpurities present in the reaction

imiluding 8 G aandhe wapa rMad® dubstdntialydves &dm moat Hiyghophobic and
yield at a high recovery ratio of, for exanple, nore
h&bmphﬂﬁ%@ndh@ﬂrﬁrgaﬁis amel dngﬂﬂc&alté,C&%enT@ aad eoloces Eesidues.

iVII:re particularly, the invention relates to a process of high yield and purity by
which TGS can be isolated from a reaction mixture. Specifically, it relates to a
process for separating TGS in pure form by which substantially pure TGS free
from structurally related and non-related impurities present in the reaction
mixture, can be separated and recovered in a high yield at a high recovery ratio
of, for example, more than 95% and sometimes as high as 100%. This process is
accomplished by the use of an apparatus, and using a process that involves
adsorption, washing and elution or desorption operations without the need for
any additional pre-purification while maintaining satisfactorily rates of recovery

and good durability of the adsorbent, and which gives 99% pure TGS with more

than 95% recovery.
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acconpl i shed by the use of an apparatus, and using a
process that involves adsorption, washing and el ution

wW@roodessnpti on operati ons w thout the need forPEmIN2006/000327
addi tional pre-purification while maintaining

TRt padrogt Opatelits” @b %t ebv&eGRY ]I SN @%%ﬁ&;@%éést ¥ased on

of the adsor bent, and which gives 99% pure

ﬂ@ﬂfs@yr&ﬁﬁrﬂl\%ﬁyf’ Bfr%\ﬁ%r §35T Eﬁ 0o n?étha&?%las A dceql?lloré% matrices,

cOver the use of rigl trices

ROV SR ol CalEEF, &roRR §Mose. B, Agbyecrviamide,
B Gl éﬁﬁ%eép aﬁﬁ@vq‘%ﬁw“a%%%ﬁesﬁvﬁ@reh%isan q‘-le“ ASpapiginless steel,

controll ed ggre gl ass, stainless steel, quart
GWaHR e Magnplia fsads Alsotthe Rsentatds pet %@IO%@ dhe @§@ affrxpanded
use of expanded bed, fluidized bed, solid liquid

bedy cdluigizasy bedi deeliti tiguid neintiating cfividizetiogbeghhy membrane
packed bed, tandem col um chromat ography and si nul at ed
avouralgg ey paoked ga pémydéno rcadlran echiryypatogfrapiyt Bind esimulated
Further, the prior art patents do not disclose the

npevitg (eel shramatqpaphys f@reaboud typeeonR@ricel, FuethBRE theXprior art
required for desired purification, type of group,

patdfts dohast Gistibeditse %H%Iegrs%p po'ré KBeCa[RY Ia'rcé%\ of the matrix
am no, diols, cyano, aliphatic, aromatic, hal ogen and

Q’(Z&%d P8k Féd“&rgfcgﬂﬁﬁ’ kb%f% g%nBﬂi\'e ﬁ%’&l@ﬁ Cadid gﬁ)up, like

I mobi |zed net a dfl ni y chroma ogra
t
cB R arhifB ol o B, AR bl né*'gﬁ% Al e ¢Rating
g&rz]l%gg{llh%rlaﬂﬁhbglaﬁ?t% q‘éﬁg(& g&cr? gﬁ%lrgg@ E@ ’chgﬁgoafﬂnity
Cﬁhrormto ?/PEI c. process having pul se operatl ons nmay. be

[amat9oraBIVF Binalka e iPRGT RERpdeRs Iderhas disiclaseelfe use of modified

material. The prior art patents do not disclose the

silisa cﬁ‘UCha@SJﬁ&'padN'TEﬁth@t!q angior yarematic maeietyc €s1ita C8 carbon
col umm chromat ography in different nbdes such as those ,
at@ms), eyago or amino group. Also the suggested use of the chromatographic
process having pulse operations may be ill suited for handling large volumes of

feed material.

The prior art patents do not disclose the use of natural or synthetic polymeric
matrices in column chromatography in different modes such as those mentioned

above.

In addition, relatively little attention has been focused on other approaches for

removing halogenatéd sugar impurities from TGS.

According to preceding discussion it is noted that none of the processes patented
or reported, addresses the problems identified in the background of the invention.

Therefore a need was felt to invent a scalable, economical and commercially

24



10

15

20

25

above. In addition, relatively little attention has
been focused on ot her approaches for renoving

whadoopsasas ed sugar inpurities from TGS, Accor dP@IN2006/000327

precedi ng discussion it is noted that none of the

VRIDRE §5¢ §@ésspﬁire€&rﬁ@aﬁén rcﬁpaﬁlbﬁ%teé‘%rﬁéﬁ\?és P SuRFYY §Buding

identified 1n the background of the I nvention.

dggf‘adrtgétg& eI'C?S SlclasThel :1“] @arggli{f&to}&é @ z a‘ﬁd for removal of

onom cal comrer Cla
“%%lfv'aﬁ@éw‘-“\gﬁw& i a&o"sﬁfafs{d'e didads oihé%%éf%sﬁmthcgﬂ
aﬁaq%éﬁ%e(ﬁf%?ﬁsqm%%?ﬂf%%gr @Xsa'a%%ag-%%?n% lvan%%t@'rﬁ)'gﬁ@ solutions.

met hod can al so be used for isolation of TGS or

AMsssa geetlvas taltdaea preness Bat profuessdT S8 afthighh Burity ansl ensures
need was felt for a process that produces TGS of high

higly yield efnBGErisuingshaifigal orysthtiizationT @®cdss.i Tig loke of NG during
crystallization process. The | oss of TGS during

coysydlizdtionzedn be miaimized i MGE keobtainedGred $ropbb#idgreathlorinated
free fromother chlorinated sugar derivatives and DW.

shgaedaivatines pat ONEINBREO OF BEEpatehi@BpriobessEsile L thd TEW free
all chlorinated sugars derivatives and DMF in an easy

fraRfl SACOnenhAal él@ﬁfbe"c{eh{?atwéétaﬁcf‘?’}’MFeﬂu ne 'oénﬁcple%onomlcal

processing steps of extraction, crystallizat

MY | 'Wma"[“ﬂ?e? I%bUI-lr ultTp?ﬁ g’?&‘b% gﬁhﬁ ﬁ?&# gﬁ %Fa%ﬁgntcrystalhzatlon

I nventi on rcone

advanpt.a al |l processes by capture and
OEE\??WGCCE?'[F r?rg?;fSTGS and/ or protected or partially

deprotected TGS from ot her chlorinated sucrose
rivatives bt ai ned.fromneutralized chl nat ed .
TR Bl s DR ey B Jie: PiEeds: Bis, B, meagoned
an adsor n chr omat ogr aphi c process The praqcess
dt?ﬁ%?'é‘é‘@ﬁ% fn@ RTERSESs BYr ERRlVESs 20 dr ppEficatipnaRf &3S and/or

sol vent such as DMF durin C%\%capture of above conponents
P eted s nastialiy dlepedectsdl Tk frop ethed chlegnated sugrase derivatives

obtained from neutralized chlorinated reaction mass using rigid polymeric
adsorbent matrices in an adsorption chromatographic process. The process of
present invention also removes a tertiary amide solvent such as DMF during
capture of above components while salts and most of the colored residues are
also removed simultaneously. Thus the process of present invention is an
integrated process for capture, purification of protected and/or deprotected TGS,
and removal of salts and DMF directly from reaction mass. Further, the solution

of above mentioned problem is described in detail as follows.

TGS is prepared from sucrose by first protecting the most reactive hydroxyl
group at the 6" position of sucrose and then subjecting the 6-O-protected

sucrose to chlorination'using the “Vilsmeier-Haack reagent”. The chlorinated
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al so renoved si nmul taneously. Thus the process of
present invention is an integrated process for

w@2prosse3 purification of protected and/ or deppPCL/BNEH00327
TGS, and reroval of salts and DVF directly from

re@ahi PBsERS ShenFHEdthEEed Wil §%hﬂéblgfba%% Yy opstituents of the

f menti oned problemis described in detall as fo

nE@alifed¥heRasrdd Fppsucrose by first protecting the
nost reactive hydroxyl group at the 6th position of

sucrose and then subjecting the 6-0O protected sucrose

t ay\C ' ] . " Vid: L er- Haack r.eagent".
" S ERS] Slobe Mol Mhes (EdBF ek OCRerPaEE Uartrptected
a sui | e .base. . Th opstituents of the neutralized
mass (?g) ' g'EXttuEﬁ' P%@Fﬁe%%??'ﬁﬁt@@eﬁﬁn@s@ derivatives
(Either in 6-0- protected or de-protected and or
mxture of. protected and -protected); and or b)

> In@r 5%9%“'8&?&%%8&%@&%@9 i385, §16)084d okt c) : and or
c) Organic salts (acetates, benzoates, etc); and or d)
Tertiary .am de, al cohql, ridine etc. as solvent; and
orC)eprQ%WB,S@ES gﬁf'&?ﬁ%@ﬁ"@&%"ﬁe@“&?@ﬁ' ¥s caranel i zed
sugars; and or f) Water This neutralized nass after
ch oii rqati o&_&és ;i)r cessed for purification of TGS

| 6FTIFNHRBEG S @IGRNoh RYEIIRE 184C. dsiobtasttangl arGS fr om

ot her chlorinated derivatives. In the present
in eat' on, the neutralized reaction nmass, which
cc?\ép Ploked groaneriyatiyes wichrasctaramefizecbaLigaie ranseor
derivatives either in 6-0-protected or de-protected
(chemically or enzymatically) or m xtures thereof is
sdbj ¥ateW to contact with a suitable rigid porous
pol ynmeric matrix. The matrix surface, the |igand or
chem cal group on the matrix has affinity and/or

10 Thigr eyiralizedr mess raftaibshlorinatipor iscpiosessent dor pudiication of TGS
derivatives, and thus can be made, under suitable
apd/adprdtectsd or partially deprotected TGS from other chlorinated derivatives.

In the present invention, the neutralized reaction mass, which comprises of the '
mixture of chlorinated sucrose derivatives either in 6-O-protected or de-protected
(chemically or enzymatically) or mixtures thereof is subjected to contact with a
15 suitable rigid porous polymeric matrix. The matrix surface, the ligand or chemical
group on the matrix has affinity and/or strong interacting ability for chlorinated
sucrose derivatives, and thus can be made, under suitable conditions, to
selectively adsorb chlorinated sucrose derivatives on to it. The salts, solvent and
most of the colored residues are .then separated from the said matrix as
20 unabéorbed portion. The adsorption could be for one or more than one sucrose
derivatives. The degree of adsorption of different chlorinated sugars differs

accordingly. The degree of adsorption or binding strength or affinity from the

most adsorbed chiorinated sugar to least adsorbed chlorinated sugar is
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sel ectively adsorb chlorinated sucrose derivatives on
toit. The salts, solvent and nost of the col ored

WO e®7a5383 are t hen separated fromthe sai d nmat PCRINES06/000327
unabsor bed portion. The adsorption could be for one or

BT 8RS IR EPhLEg AT oo <
o580 B T S35 SEREBR gy ke concs.

chl orinated sugar to | east adsorbed chlorinated sugar
TheRlerastAN Hegvesn e RIS adsartuhg 125 ang 1e ihisrpated andor
derivatives or tetrachloro < trichloro < dichloro < )
nadeblohinates slarpsediedivativepdnbpsed gporveistde saultiple or multipoint
conditions. The interaction between the porous
andieo ntiked) rmaxter interantibrshimvolvingr iweaoethasa dyme of interactions such
non-chl ori nated sucrose derivatives is based on
at evelosdibbte nutetaqtion, ofiydidddn fsond mintt dntendctiof, ndigele-dipole,
interactions involving two or nore type of

idiiced adipbleNand Usitirdshdific Qh@ratdioR UIkRAAG le8RinghiA0g8Rctive
bond, i1onic interaction, dipole-dipole, induced dipole

irﬂé‘%cﬁ&?&vﬂﬁ AR hatdy SIGLd ﬁé}i\}é'tﬂ/éé@ﬁ@\ ih?égé:tﬂ% d8up.

selective interaction wth chlorinated sucros
derivatives and the interacting group. The process of

i Spl i gr. f sl ati. inf W ' :
THR) BrolREE ' B orkigR, 5 PGB U Ly B, S8 hlorinated
non- i oni r_ani on_ exchange poraqus trj X was

08055 Bubafle 0 il JHEH e A Aol it S e HH8Age porous
di vi nyl benzene (PSDVB) copol r B) a copal yner  of
Y WS, SR, P PSR GBS PR (et Sy Ene e SFupehzene
al i phatic and/or an aromatic noiety of a C1 to C18
(REPYE) ROPRYVIEESOr oB)ha@ FPRRIVIMSY Skadlyrens:| dinyiieenzene, an
bromine, chlorine and the like or (C) a natural

upsatyrated missatuated alighatis endigeran apmatia Meiel @fra C1 to C18
cellul ose, or (D) Polymethacryl ate or polyacryl am de
cadjol mokecules cprahaldgary farexample fioring, bréroing, ahlbdaegadd the like
mat-ri x or (E) conbination thereof or (F) magnetic

obgayia matapaiyrhéobassiEe . agarssel iertramectifosabhwrecellulose, or

pol yneric materials or (G nodified silica
(D) Polymethacrylate or polyacrylamide copolymer prepared by cross-liking to
form a beaded matrix or (E) combination thereof or (F) magnetic beads prepared

from one or more than one of above polymeric materials or (G) modified silica

having aliphatic and/or aromatic, amino or cyano moiety.

In the present invention the term “porous matrix” includes the microporous,

macroporous, mesoporous, supermacroporous and gigaporous matrices.

In the context of present invention the term “affinity” means the relatively specific
strength of interaction of a molecular species with the adsorbent, or one or more

interacting groups on the adsorbent surface, that results in selectivity of
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havi ng al i phatic and/ or aromatic, am no or cyano
noi ety. In the present invention the term "porous

wOoraior052303 ncl udes the m croporous, nmacropor ousPCT/IN2006/000327

Mesopor ous, supermnmacroporous and gi gaporous natri ces.
e C ‘ ' ti : m ..

ASphtenralit Eoneb, BHEREF roiolt ) g B S ing egp vee of
[ r on of a nolecular species with the adsorbent,
aggggﬁggébgﬂ%ﬁﬂepn?ﬁ?Hﬁ?Qﬂg groups on the adsor bent
surface, that results in selectivity ofadsorption and
Lnvolves. different, forces of .interagction dependi ng
RO R 53t oRh SRR O bt PeSGRSREMAEBaaYIRS the part of
interacting group and/or ligand on the adsorbent o
bRge rmatrireyr BEY: R ghaited on thesmairit Py anyr ofrilye fown activation
Cgratted on the matrix bK any of the known activation

pevgtdes tegive dhgidesired eharestaristice haghas dhe statiis hydiophobicity
as the matrix hydrophobicity or hydrophilicity, group
og éygiaphilicity, grepatensity its epttali aientationarsed eelective and specific
specific affinity towards a sucrose derivative. The

afftrityrtopanjsea suemsefddrivativet Thex othe prayedtié BP tHeAMatiX that are
surface area, porosity, particle size, pore radius,

irBPerter res (SudRicHr Bred, NpélaitP! paktidle IIMENbLRN (HER! M pore
can al so be used as an adsorbent where the interacting

sfiieps and/or ligand is distributed on the surface of
menbrane and such systemis used as nenbrane
chromat ogr aphy. The nenbranes used can be porous or

R B Pl TR e BsBl B ffadiblpiunere the
, sul , L1 pl t at
EREHR B AR/ yaid R snEist o736 3i65h Suevgmarpe and
A A S SRR o oS cor
flow type of nmenbranes are used to avoid concentration
bﬁo‘P%{PPg & iNoRPefquscand jm the darAe of sirstie seen asfbutheot limited to

present invention, the ligand on the matrix is a
hollow fiber, flat sheet, spiral membrane based on polyether sulfone, cellulose

acetate, regenerated cellulose, nylon, polytetrafluoroethylene (PTFE) and
cellulose acetate phthalate. In the preferred embodiment of present invention the

cross flow type of membranes are used to avoid concentration polarization effect.

In another embodiment of the present invention, the ligand on the matrix is a
halogen suitable for use in the context of the present invention and includes
bromine, chlorine, fluorine, and iodine. One skilled in the art may put same
halogen or with any combination or permutation of different halogens, by

methods known to those skilled in the art on modifications of adsorbents.

The process of the present invention is preferably carried out but not limited to

using commercially available chromatographic adsorbent media. The adsorbent
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hal ogen suitable for use in the context of the present
i nventi on and i ncludes brom ne, chlorine, fluorine,

wapd7iosdhe. One skilled in the art may put saP@IT/IN2006/000327

hal ogen or with any conbi nati on or pernutation of

fer n 0 e '
Rl e be/ BT BEARn et PBIRavER. KORbRabd rbHOHE S doups
resent nvention is preferably carried out
'nﬁh'ldl Itf‘Pﬁ IE’B'(Séq#& usi ng comercially available
chr omat ogr aphl c adsorbent nedia. The adsorbentmatri x,
conmerci a avai l abl e, or otherw s el ecte rgm
tifd fAOP8 Yrsdiipae; dﬁ&”ﬂ%@’?@“ﬁd@"ﬁh& withayk %‘&P%?'Hﬂeg)gr(’”ps
a copolynmer of styrene divinyl benzene with or w thout
subssichiaeaatyraiehar yneaiutpied atamaticeer alihatEBAACEE2 to C18
aromatic or aliphatic noiety of C2 to C18 5 carbon
at onsarboncatams, of cyamr aiopl exabipie GNAHPN2BP-34p- 14R-21, HP20SS,
HP20SS, DCA 11 or SEPABEADS SP825, SP700, SP850,
SP20BSA $P 0 SHAAREADS $R8A8, S 700 SRS, SE206&, 8R 1), ,FP-OD
Japan), Bi obeads SM (Bi oRad Laboratories, USA),

A”be(l\mtkfmrﬁ:@(%ehlcﬁel@drporéa@aoodaﬁﬁ)(m@l%ds SM (BioRad
adsor bents (TOSHO Bi osci ence), Anberlite XAD series

(Rohﬂé@&‘atdﬂ%és us'A)QL\Mbérc‘hrém 857 608ch hec oo, U@mio SMC

and or a copol yimer of styrene divinyl benzene wth
°r Wb&&k?rH{a SYREISHO R &Dc%r%%ﬂ%ﬁHgﬂté‘iAbaée‘?%‘éﬂR%ﬁqﬂ{‘End Haas,
exanmple-fluorine, brom ne an ne,

5 TR e (2

pol yrret hacryl at e copol yrrers and/ or pol yacryl am de

ﬁgﬁ?ﬁy)g%gfyﬂ? ! edq\?artﬁﬁg %1 (len%qun?e\g op f@omr 8¥bs“??19te8 groups

exanpl e, ON HP- 2 (Mts bi_shi
Cor povdii P%Wogsaéftems &@m%ﬂua%% rommﬁ ghlorigg g iodine,
(Bi oRad Laboratories, USA), and

for example SEPABEADS~ 'SP207, SP207SS (Mitsubishi Chemical

Corporation, Japan), and or

c) polymethacrylate copolymers and/or polyacrylamide copolymers prepared
by cross liking to form a beaded matrix with or without substituted groups,
for example, DIAION HP-2MG (Mitsubishi Chemical Corporation, Japan),

Macro-Prep methyl, butyl, phenyl (BioRad Laboratories, USA), and or

d) a natural polymer based matrix e.g. agarose, dextran or cellulose, for
example SOURCE 5 RPC, 15 RPC, Phenyl Sepharose 6 FF, HP, high
substitution, Butyl and Octyl Sepharose 4FF (GE healthcare), CELBEADS
(Indigenously developed, Indian patent application No. 356/Mum/2003),

and or
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d) a natural polynmer based matrix e.g. agarose,
dextran or cellulose, for 0 exanple SOURCE 5 RPC, 15

WORRG7/0R3enyl Sepharose 6 FF, HP, hi gh substit up¢DIN2006/000327

Butyl and Cctyl Sepharose 4FF (GE heal t hcare),

R TASTI pSPRE oUE SRy MR BAEDL g ano o
o SRR AL B AR S S o

and or f) M xed node or anion exchange matrices based
0 e than ane of above I rs and havi
2 ndet rikedeyor 2Hiby Richapos, MaliiceR Bayed o ot AoorS than one
m)| et}/ for ex | e SEPABEADS FP- NH2, EB- QA
HAT 2RRY§ROf ﬁrﬁﬂ adng anine RAMaRY, Q§$@ﬁ¢%féll of tertary) or
Corporatlon Italy), Sepharose- DEAE, Streanline-DEAE
(GE KBRPtReRHE)for @a%ﬁé%@@@ﬁnlaﬁ’g\aﬂml@ QRA, EB-DA, FP-HA,

devel oped, Indian patent application No.
356/ E@ﬁHé\dﬁ@)Slndmmsrber@)ubm Chesscdl axmporatioPIEANY, Sepharose-
pol ynet hacryl ates, polyacryl am de, natural polyners

and DEAE,nat Sieamtite DENE hayGEg hysHidgyle)or dEQBEADS-DEAE
group, for exanple SEPABEADS FP-HG (Resindion srl,

M t syhiiglehotdigrdesalopear Mediah igafent! ABIehtich N, 35h6/Mum/2003)

properties. of the matrices used in process of

presgpd ofnvention are surface area (at |east 100
n2/g), pore dianmeter (at |east 5gA), particle size (at
| east 5nm), and solubility index or hydrophobicity (at

| e3Sdiri®s bAb&d rcﬁts'P'@\F@egolyﬁweEﬁbecry'}Iﬁ%g?g)%Wa%WIﬁfide natural

steps can be identical erent

tho BaReft i 2onBRfeBE Hieicdt PR RTHIEFT of AFCoRle. for
S| Zeexa%"blfen §EI3/§BE§\[H§ 6. I-?ée?Regla f%nrm}srlr i\(mtsublshl Chemical -

Corporation, ltaly)

Other properties of the matrices used in process of the present invention are
surface area (at least 100 m2/g), pore diameter (at least 50A), particle size (at

least 5um), and solubility index or hydrophobicity (at least 0.5).

The resins used in the two-adsorption steps can be identical or different.
Selection of resin is critical and needs lot of experimentation and the selection
depends on properties of resin (pore size, grain size, surface area, base matrix
and surface hydrophobicity, and solubility index), type of material to be purified,
level and nature of impurities or related impurities present, type of medium used
for reaction and mobile phases used. Other factors that play role in the selection
are chromatographic conditions like temperature, flow rate, gradient or isocratic

method, gradient shape and gradient volume.
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and surface hydrophobicity, and solubility index),
type of material to be purified, |evel and nature of

WO pponsa3des or related inpurities present, typrCDIN2006/000327
medi um used for reaction and nobile phases used. O her

I AREOpesERR R rfi%n g'le téih t“rb??(téﬁl drﬁi'ésarrﬁeaqﬁ the impurities

chronmat ographi ¢ conditions e tenperature

dfitedbaAT e SinheRE' @Fageﬁﬁ‘&%%m% BitoEbe; Cﬂvﬁma Bfaphic
S Py ey s el i vt opiPB et et G v

chronatographlc step and are structurally related to
id chlorinated sucrgse derivatiye.

"brtE%eQ{?SwV@H?W&P iR 1@ nragiesti wion ipeigRe sfﬁewee&near
stepw se, linear, convex and concave gradient effected
o‘iOﬁV%éﬂ% 6pRRAYetgradiept efiested Bxthercommoskisypreretigs f theemobile
for selective desorption/elution of TGS and ot her

pbaber usetd ddr dalectivei desorpfiowaltitios eof THaSt endn diheadéldatinated
vol unme" neans the volunme of nobile phase in which the

derinafivest sfenugtdseoThel tetrnrfgratidrit velyphelSmenas dodvehete of mobile
The adsorption capacity of the adsorbent matrix when

phasé acivRidh\whé Findledtidngtt sRslufirtA®bbild phassSis schitiegeen S
and 100 gmlit for deprotected TGS, for protected TGS

and for partially deprotected TGS (i.e. m xture of

TIeCA ROk StibnadbadRryp bpuﬁcémrﬂéi&)matﬁsdIWﬁéﬁmU@ddtact@a with neutralized
conmbi ned. The process can be carried out in batch or -

réActfoP 84! ! De iR, 5&@?63“1%% %/I:Pfo?ftfe tﬁ@e@d“? . f%lhgrotected

adsorption Is prefer nmed w a pac

T G AP, 1657 s P S bl fod Beorotect
f th

TSR BB e b g dbe Epﬁ%e!%eﬁ@w“@is‘dcaapegfﬁda@@tch or in

b d fluidjized bed, ad

O3y (OS81 PRFCET R g bE T Ealtise AP LIBERR S areterably

menbr ane adsorption (MBA) or inproved sinulated noving

pegigrmed with a packed bed chromatographic column, which comprises filling

the column with a suitable adsorbent and passing the reaction mass through the

resin column.

For the continuous mode of operation packed bed or expanded bed adsorption
(EBA) or fluidized bed adsorption (FBA) or liquid solid circulating fluidized bed
(LSCFB) or membrane adsorption (MBA) or improved simulated moving bed
(ISMB) or moving bed or any combination thereof can be used. In case of batch

system a stirred tank or agitated tank can-be used.

In the process of the present invention when expanded bed or fluidized bed is

used for purification, elution after loading and washing stage can be performed in
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(1SMB) or noving bed or any conbination thereof can be
used. In case of batch systema stirred tank or

w@iorasmse t ank can be used. In the process of PBECEIN2006/000327

present invention when expanded bed or quidized bed

ekﬁ‘arﬁfé%ld filiRfzeBYr fd c%@&'b%'a mBh&! Pfé'?er%togle(g @lﬁ%r{‘% &Med out in

I'ng stage can erfornmed I nex ul di zed

d node. Preferably t he eI ution is carried
pg&%@%&@@éd bed node. According to the preferred

enbodi ment, the said chlorinated sucrose derivatives '
ARG R 8RB BoBTiert 4 BREA G A st erivatves
aéei'aﬁ rbeﬁgﬁ'tgﬁaegg}agﬁég%aegg@ggg% ot ;%%e?h@a%twm

be purified by the stepwi se or |ine
sgltsﬁan@mMFofol RYBA Iy ssiraiive alffondobta) PUFR pr%%tfeat qi%orotected

elution with a suitable nobile phase. In the preferred

ok padtisl iredrprofectade TESe sBra shitv EMS omywnelr enlyhee Inuwgifiad by the
or interacting chem cal group on the matrix or
stepriiseaoelinear lyesdight afrmeibitnythaspsdyb atso bhthenmobcrakic eluten with
trichloro and tetrachl oro sucrose derivatives are

alsgitableedo teee. di chl oro and nonochl oro derivatives
are isolated in wash nobil e phase. The trichloro and
tetrachloro derivatives are then isolated in pure

Irf tREt hrevsirdly epficRihinE ofl thei presehn iIRtiBET wheRS k¢ afhand or
enbodi ment where, if the ligand or interacting group

wﬁ@ratgﬂﬁg EREMics) QFO fkﬁﬁﬁa‘trﬁ( S mBhbIRld & 5@12998%5@&” group

rom ne, theén tetrachloro, trichloro, "dichloro

| g0 %ﬂrdfrg a% & §&tr &k rt)o’s'unr@f)%é) cféqggfl\%sf IRE retained

|n3| n% S ren ESe- Can he i e or
et di
g SERe0hd 3 ?5 leiosfioro, AaMisfiles i BelREe %’ﬁ?@(%“é'e phase.

ngﬂtglggllp%gnggrgigé tg‘)&é;#&a%ﬁrgs?ég égﬁsg}gt%dain plre fractions by

selective elution.

In another preferred embodiment where, if the ligand or interacting group on the
matrix or membrane is an aromatic halogen such as bromine, then all tetrachloro,
trichloro, dichloro and monochloro derivatives are found to adsorb. The binding
strength of these can be in the order of tetrachloro > frichloro > dichloro >
monochloro derivatives or tetrachloro < trichloro < dichloro < monochloro
derivatives under alkaline and acidic conditions respectively. The desired
chlorinated sucrose derivative e.g. TGS, is then selectively eluted after washing
of either dichloro or monochloro in former case, and tertachloro in latter case.
Similarly, when the mixture of trichloro, dichloro and monochloro sucrose
derivative are subjected to another type of ligand such as amino, or iminp, the

trichloro sucrose derivatives are found to adsorb strongly whereas the dichloro
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chlori nated sucrose derivative e.g. TGS, is then

sel ectively eluted after washing of either dichloro or
wOorewoosd3es o i n fornmer case, and tertachl oro i nPCEIN2606/000327

case. Simlarly, when the m xture of trichloro,

afd) %rﬂmncﬁadﬁéﬂ%ﬁw&' &rPbé téfﬁﬁtea %ﬁ%@lé&ﬂt/élyeméﬁtms the tlchloro

subj ected to anot her type of l'igand such”as ami no,
t
o4l S sk poCRe AETRR! Chrﬁsogmﬁ%%ﬁgﬁsem

Lvati.v C Ivel. t
retﬁgolgl ¥t8fe %}2\'1%36@5 mo%%gﬁfé% Q 2]1 ,etbxglafﬁ; atld tgfréchloro
fractl on. Thus, the resent i nv%d{)' n ef eac ti.on |
IS SOGTRT AT RSO oPe SeRRTtbGD Py EAAERS s
tetrachl oro derivat. ves and/or m xture thereof can
5 diffepritatredtesni@gdpdhelr f pambingHans.n Hey dPMIF Ak esallst remained
routes and their conbinations. The DMF and salts
unahsgirbed inambebalinye routezand can dewimphyovasheshisors dhe pdsorbent
simply washed fromthe adsorbent w thout |oss of the
witbsair ibesl of thiecadsoedeeldchbariratesb sutros e delivedives.l n t he
process of the present invention when the reaction
mass contai ning deprotected TGS is used as feed, after
Irelthis | grocesy ef tthanprédéatpinmvenfiar wiadn dep redetvne thab&Scorgtaining
obtai ned. In the process of the present invention when

dePRIERAGITOP iFBERdCN fRid)i REtePeitRft RErafiOb5% pure form of
partially deprotected TGS is used as feed, selective

10 dsﬂ; é&@dg‘@@g d’ﬂ{iélﬁ dhan 95% pure form of protected
or partially deprotected TGS. This protected

and/ or partially deprotected TGS is then conpletely
Irpqpé Oﬁr‘SFé@sd offth&" prekEhf an/@Eflﬂ’g c}@%ﬁ‘ 'i‘l?é’“’fe&&l’b\ﬁemds%n@bntammg

chem'ca y enzymatl c et In an enbodi nment

phdg&:t@ o&ﬁ@ér %ég ang (%rp?g‘tﬁplted' ?F‘;\@q# glge('i ha% ﬂéérd' fs'&?é%;tlve elution

protecte Yy po I'n @ Seco

oS rBnarers b FEaiTect rtesid Aav8} eAdaly UsplBged Tos.
Tg{%v{]o'@gcééi%ﬁg{r, Quﬁsqtlzg\y é]eptrgteected FEW"RRh c%n?pqgt%ﬁ/ gé/protected

15  after purification by known conventional chemical or by enzymatic methods.

In an embodiment of the process of the present invention the purified
deprotected TGS is finally polished in a second chromatographic column on a
similar or another type of adsorbent, after complete or partial removal of the
organic solvent used in the eluting mobile phase by simple evaporation or
20 distillation. The adsorbent used in the polishing step can be selected from the
entire group of adsorbents mentioned above. The capacity of the matrix in
polishing step is more than 5gm product /lit of adsorbent. This polishing step can
be operated in packed bed, simulated moving bed, or any improved simulated
moving bed. Hydrophobic interaction chromatography, affinity chromatography,

25  jon exchange chromatography, ion exclusion chromatography, reversed phase
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distillation. The adsorbent used in the polishing step
can be selected fromthe entire group of adsorbents

worenwiosasesl above. The capacity of the matrix iPCT/IN2006/000327
poI ishing step is nore than 5gm product /lit of

cffes téggergggy,TMe% ahé 'r&aagg?@orgﬁrbe%f@areﬁ,%sﬂnatggraphy and

SI mu ate novi or an

hﬁ’t BB s, 8RSl AT, S BBRUS et crn i voec

raph n_ex Ius on.chro reversed
Tﬁlp] 8I¥ﬁogm%,gra ﬁ@lr&ﬁ g%cggpggﬂgi eluting” from one
centri fu chr omat ogr ap hy and m xed node interaction
CRIHMBNEA 6‘?’1‘?10 W fedoltn Aa$9coRd: ¢RIVBHF CarrplsR bgskeed for such
Tandem col uim chromat ogr aphy, wherein a sel ect
procgss.i e isperatin §r prashies edution] eamrbe tgedto wimavetthe tfaggs of the
into a second colum, can al so be used for such
inrwities sso akeoi gatcthat T@Soof ool itkeart 98P/ tpudty. daranotherseabe of
to renove the traces of the inpurities so as to get

ptedenil Bveafionthe FrorieteRd An@ar ipaytiallyndgiotdetsd T&S cah also be
present invention the protected and/or partially

pEIRPEatIBE EG6h P@e‘é@r’coaﬁe‘%q’n&@ Rahi Y by 18E lof W@t@@t‘é& and/or
to get nore than 98% pure form of protected and/ or

pgﬁ‘éb{] a V\Jﬁ%é%ﬁgé mclﬁ%ﬁ]nﬁﬁchmﬁnv@nc@e %23%@ d@?kﬁ‘éﬂﬁrﬁ eb¥é&flional

or enzymat

o it mEfiog 3o G AR T@Ee'Qéf? il ?f%ﬁ%@g?ﬁyhié progess after

90‘y nd s h as 100% of
pﬁf&agoaé@?an@s Pashesibl edienon mes B lapncseeime s i
input feed with respect to feed reaction nass ¥
a$ r@@% &fi W%rﬁ%%ﬁ aGatag, dAuRrPsReRIengT TR éV”ihnfﬁ?Pfﬂ@ty o the
is then recycled in the next cycle to get overall
input tegdrwitthrespect tohfgad geastionrmess. Anydrariiondrao @olihng eplumn
the process of the present invention, the neutralized
sledwiogitresecichpugityc tsi then resyslasbimt thiemeaxd) cilelpriotget owdrallGecovery
or protected and/or partially deprotected chlorinated
higher thae 9561 vati ves can be dried by
In yet another embodiment of the process of the present invention, the
neutralized chlorinated reaction mass containing deprotected TGS or protected
and/or partially' deprotected chlorinated sucrose derivatives can be dried by
known method such as agitated thin film drier, whereby the solvent portion gets
removed. This dried reaction mass can be dissolved in aqueous or aqueous-
organic medium and the pure TGS can be recovered according to the process of

the present‘ invention.

In yet another embodiment of the process of the present invention the solvent
free or aqueous chlorinated reaction mass containing deprotected TGS or

protected and/or partially deprotected chlorinated sucrose derivatives and
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known nethod such as agitated thin filmdrier, whereby

the solvent portion gets renoved. This dried reaction
wore®3/0583m be di ssol ved i n agqueous or aqueousorPEriN2006/000327

medi um and the pure TGS can be recovered according to

GBSl RS U BOGNE D e ced a
BB P G TRRLEoB ' P 75, P98 accorag o

artial | protected chlorinated sucrose derivatives
BW&@%%QP%QGFHE’%}W?W@HOGQ ng any type of

chr omat ogr aphi ¢ step can be used as feed. Further,

ure TGS or. chlorinated sucrose can be.recovered .
Theoeauiieratiant MEAshigE ceulien A EICRIANOR HDBRIS Gihasnin both
equi | i bration, washing, elution and regeneration .
wubficatiopransepelishing: eoiaing the argasic BeditigsisHehiagput not limited to
contains the organic nodifier such as but not limted
tatcahlbotsoHoleshanabt ledimriol, ésdranpanoli dufarpaneretopiitianothlorinated
acetonitrile, chlorinated organic solvents
(edrdrae cbbsents (ihtdriofarmy nditihimnemeitianbodicholueatiegne) ololeme, esters
esters (butyl acetate, ethyl acetate), ketones

Q@l?rtg_t Sate MBIV hcdta ) Ukstbnde t@aine, ardhgnsotsutyiti@idiee), and any
conbi nati on of one of nore than one thereof. Water may

%ltjﬁgbl@ec&ﬁﬂfﬂhﬁ@rﬁj H bl td?eﬁ%ré%é{@rﬂrﬁe tiferadi. UdlataNfhay also be

mani pul ate the desired affinity and/or interaction

TN e g

. . 5 00%.d . .
ShECiSo B8R o 1BL SRR, ARV GROHRBIAFSARBSIAR win ne
SRS 55 P P B 081l EA B0 BHRE T 0 100
equi li bration 100% wat er  was used wher eas_f or

egendingt oo thedYRS O GeREion, BEss thagad RAsthgsadsaipent, and the

0% The nobile phase used may al so contain suitable
ireawiped rwa@wia@,erﬂlwtgorandqsgﬁneratlon and equilibration conditions. For

example, in case of equilibration 100% water was used whereas for regeneration

water concentration used was as low as 0%.

The mobile phase used may also contain suitable ion-pairing agent/s and/or
affinity and/or binding strength modifiers such as, but not limited to, phosphoric
acid, acetic acid, pentane sulphonic acid, trifluoro acetic acid, triethylamine and
any suitable combination of one or more than one thereof. The concentration of
ion-pairing agent in the mobile phase ranges from 0.001%v/v to 2.5%v/v
depending upon the type of ion-pairing agent selected. Buffer such as, but not
limited to, citrate buffer, phosphate buffer, acetate buffer, phosphaste-citrate

buffer (Macllav buffer), citrate-acetate buffer, borate buffer, carbonate buffer can
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affinity and/or binding strength nodifiers such as,
but not limted to, phosphoric acid, acetic acid,

w@enwrasmsosul phonic acid, trifluoro acetic aci dPCT/IN2006/000327

triethylam ne and any suitable conbination of one or

bEQiedt *?fi‘rbré?él% { ﬁ'm%r &ﬂfareiqn-gaeoég\%@ﬁrlﬁ e?édtleﬂs Yy Dinding strength of

lon-palring ase ranges

S %fﬂ%t%dggi%éﬁ%%@/aﬂ?g fﬂéﬁr%eﬁ‘f%‘uiﬂeaiypﬁu?fnot

limted to, citrate buffer, phosphate buffer, acetate

ffer -citrate buffe Iav bu
e Hie BleteBRE ERPETari ol PrsenLifveRlind 4100 WRiB e ebdfers, acids

ffer. canbe used for creating the difference between
aPﬁf@?@éﬁV%H§e£ bi ndi ng strength of said chlorinated
sucrose derivatives with the matrix. In the preferred
gnbodinent oféPresent invention food grade salts,

THefmepue Phaseidissr for erHilipetione Wasding, BHEioRoANd degenayation is
used for equilibration, washing, elution and
applirshier e asisorheng jrpan yachaﬂgademadsmaﬁelm isparagig elution’, or step
unchanged manner as in 'isocratic elution', or step
wiges mampener inoa changing maayiatgvenang suitatse mmipdsojitina&)laad over
period of tinme and over any volunme of liquid, as in
ahgtwailurge adfiligald, agrinasiepsgriadimi’eor aonsuitakde Scitiadoesigradient’
el ution, or any conbi nations thereof. In the course of
em,bﬁng,twémﬁblﬁawgthb@ﬁl on net hods invented, each of
the desorbed fractions obtained fromthe selective
desorption fromthe adsorbent is collected separately

lrartﬁle ad&ulré'ez%@ dhbmategraphic tifiBMtidiPkfeth& mhtc,fcp NRM of the

GC and for other chlorinated derivates b
L
bl RS AUE HLEA pon

i ah e s e A B Bt o 4erESPRdo Hipun pigpedures.

can be sunmarized as )
Then the pure fractions are combined and the concentrated. TGS obtained by

the process of present invention is then crystallized by known conventional

processes to get solid TGS having purity of more than 99% on weight % basis.

The advantages of the process according to the invention can be summarized as

follows

&) In the adsorption step carried out with the neutralized native reaction
mixture or dried reaction mass, the said TGS and/or protected or partially
de-protected TGS is purified with simultaneous removal of all salts and

solvent/s.
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follows : (1) In the adsorption step carried out wth
the neutralized native reaction m xture or dried

WO e@ch5sm nass, the said TGS and/ or protected BCT/IN2006/000327

partially de-protected TGS is purified with

Si myht anemes prefERY Al @éorﬂinhucélabué tantéusglbmg/nbf %d(sabbent after
The process is econonmical due to reusability of

adsrReRiatRht er regeneration (3) The process has
enhar’cf}ég efrect on final crystallization yield and
purity of said chlorinated sucrose derivative. (4) The

PSR S RS R e A e Yo o
5 |
' bl oiﬁgﬁecif%%%&%ﬁ?uciﬁ SHERARs 1y ¢ oan be T

carried out in any of the packed bed, expanded bed,

fluigdi zed_ bed I|qu1d S I|d uJa fluidjzed

| pived WenaoseetlShiss: R i Biotpdled Hisraie defitanE s in
chr omat modes |ch makes conti nuous operation

pos §1%¢ g’%‘“ﬁ?@ o RUEYCARS okt thag: S6|E‘)tyf and P

chr omat ogr aphy can be applied at various stages in the
pro?’sss for the jsolation of the chl garl nat ed sucrose

der (Yat i VI&S, PIeGRES Sﬁntbr‘?eC%ft”ﬁaé%Utvfﬂé? hqralosy tpdndustrial scale.
substituted or incorporated with variations included

ar e Most fasivepiageously Aftf €2t the gagimdpovbin @iyosbtieymasked bed,
can be applied before or after deprotection of the
neuexparideddoenhfloidizest keld sligrid selidieir¢watingvibgdized Ged, eproved
applied before or after the renoval of the tertiary

am dienwlateGamavingapplli ed dyomemeimaval clobntatodraphy modde which
and salts fromsaid

makes continuous operation possible.

The principle of adsorption and chromatography can be applied at various stages
in the process for the isolation of the chlorinated sucrose derivatives. Some of
the stages where it can be substituted or incorporated with variations included

are as follows:

a) Affinity adsorption chromatography can be appliéd before or after de-

protection of the neutralized chlorinated sucrose derivatives
b) Can be applied before or after the removal of the tertiary amide

c) Can be applied for removal -of tertiary amide and salts from said

chlorinated derivatives

d) Can be applied before or after the removal of salts partially or completely

(organics an/or inorganics)
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chl orinated derivatives d) Can be applied before or
after the renoval of salts partially or conpletely

W@ o00gasi3exs an/ or i norgani cs)e) Can be applied BCT/EN2P06/000327

stage after partial purification of chlorinated

g ;’eér e3h t?ee.ﬁﬂ)ﬁﬂiie}f%ﬂ ml,g%u?%rﬂi%cﬂ rplﬁ' ?atﬂ)tnrkﬁ chlorinated sucrose

rations

A h\'sétﬁ’f% ﬁﬂbfﬁﬂ' Sy of %%an*?afaﬁ%fabﬂ?%%Cf gra§p§8’ffa0’“°“
|
sucr%g'pé’anﬂf’graﬁggvlctﬂe @@B’g\rjhff\ﬂ!ﬁ%‘ = a: Ihgnp?epgpgt i on

of the said chlorinated sucrose derivatives. h) It can

be. a pI| d for, the purpose of further purification of

i oI Ht stag %§Bleﬁtﬁ%t§rtegﬁaglt&naa%q'w\%atqhma raphy
subjectlng the solution for columm chromat ography of

this invention i) Variation in PH conditions to

i ridr da§8n obe RRIYBASE® RYEDF i I§AIAHPN HPIn @M gSUAT P ghiermediate
chl orinated sucrose derivatives in the feed sol ution

Det aicP@peting heseshiioithe: nerepatagionngf tthe t $aid sehilerinatedi sucrose
deacyl ation of protected chlorinated sucrose itself

i ncl ddegativese t han one enbodi nents indi cated above. In
one enbodi nent of the process of present invention on
enbodi nent of in situ deacylation, the process may

enpl tycam e adpliedfonrtiee phegoseryf fadhémpurifichtion béisolated TGS or
nonochl oro, dichloro, trichloro and tetra-chlorinated

deri wgt puesirsdrs SHCIRSRatives adwtéﬂjﬁ{;ecﬂﬁ@omeﬁ%ﬁtuh@h fdre column
present i nventi on on enbodi nent o In situ

deacﬁhﬂ%é’cﬁgratph?oﬂﬁ% PRERGad may conprise 6-O acetyl
or 6-0O benzoyl derivative of chlorinated sucrose. The

types of hal ogenated conpounds present in this feed

?ni)ét %@aﬂ@ﬂ ity BHY cAHfRIr! fo0inbReaksBEorSydtrdsdd Sd$dtpiion 6 &fhding

strength of chlorinated sucrose derivatives in the feed solution

Details of the embodiment relating to the said in situ deacylation of protected

chlorinated sucrose itself includes more than one embodiments indicated above.

In one embodiment of the process of present invention on embodiment of in situ
deacylation, the process may employ a feed mixture that may contain all the

monochloro, dichloro, trichloro and tetra-chlorinated derivatives of sucrose.

In another embodiment of the present invention on embbdiment of in situ
deacylation, the TGS compound may comprise 6-O-acetyl or G—O-benzoyl
derivative of chlorinated sucrose. The types of halogenated compounds present
in this feed mixture may vary according to the synthetic route used and the
particular conditions of the synthesis. Halogens suitable for use in the context of

the present invention include bromine, chlorine, fluorine, and iodine. One skilled
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particul ar conditions of the synthesis. Hal ogens
suitable for use in the context of the present

WO poogsa3en i ncl ude brom ne, chlorine, fluori nePCEHM006/000327

iodine. One skilledin the art may readily fill the

e DRt IR 8 bl SRRl Sete MaloRey with any
cRbIREP SoBerhEaiT R it o CHalolehy Ty eindds Ry Y nose
R BXPE Foup can be af one of more than ane positi on

to give diester, triester, tetraester or pentaester,

nd .may conprise acetyl or pepzoyl or other suitable,
Ao . Yain@npyisks epos et ab e BERgsanek RspeelitninveRtion on
this feed mi xture nay_vary according to the synthetic
ephedinericef /arfifutdeacyation qirtactien edinydioxyl @ouptean be at one of
synthesis. One skilled in the art may readily bl ock
mdre thanr boe popitishttd give diesthr, tthester netragsdenorgrentaedierampd may
permut ati on and conbi nati on of different groups by
comiphisel sadeydver bendyboe daiikerl swithbla griwgp.aftie typescef tiase ester
enbodi ments of the process of this invention on
cempothd® pteseht inthi febld el AlalyVary B6HNANGAS the'§YriAgtt route
are those, other than TGS and the products of any

uBdihey @k ﬁémﬁmgﬁ%néi%n%ﬂm@ém 8is T GRet fidlePIretROhr may
y I d nc

TGS are also rolyzed. These udes any

SRS eyl Ssiions Al BT b8 0yo 8 S REH 48/ bEHiation
der.i v%d f.romsLcrose

afif ot RiCoraie IV retiSasiiqunyia thosq gl in the art.

present in free formor as esters form The present

i nvention .0Vi des, processes er.eby ,the reacti,on S .
14 B Bl et Re R e e if oo AR bU TR i sit
above in the Sunmar f Invention, in or to cont act
d?ﬁ%y‘%quﬂa&%&}%oqnﬁst‘ Uﬁ?ﬁ%f@r*@oﬁ?’t ?Fh?hﬁ‘aﬁdgéé@éﬂtt?‘e progUCtS of
matri x, and whereby the conpounds viz. the protected

aph| ¥mbelt Off yaeessss frsrsyiigsizRg af@S that are not TGS are also

hydrolyzed. These includes any monochloro-, dichloro-, tetrachloro-, and
pentachloro- derivative of sucrose and any other disaccharide derived from
sucrose, as well as any trichloro-derivative other than TGS itself, whether present

in free form or as esters form.

The present invention provides processes whereby the reaction mass is charged

to a suitable equipment from the list given above in the Summary of Invention, in

order to contact the compounds in the mixture with the adsorbent matrix, and

whereby the compounds viz. the protected chlorinated sucrose derivatives are
de-protected, fully or partially, in their adsorbed state to produce de-protected
chlorinated sucrose derivatives, and are recovered by desorption. The de-

protected derivatives, including TGS, are thus recovered by chromatographic

39



10

15

20

de-protected, fully or partially, in their adsorbed
state to produce de-protected chlorinated sucrose

walenresaspyes, and are recovered by desor pti on. PATIEN2006/000327

deprotected derivatives, including TGS, are thus

AR B R TR VP 655
ST e BT B8 0 A 531 Cproton e

V&gopess. The process can be carried out in batch or in
AtNORYSeCT eI BTOG&SE or di ng t 0 one embodi ment, the
adsorption is nostly perforned with a packed bed

chr omat ogr aphi ¢ col um _or expanded bed chromat ographic
TheInineessGaNChe eaiigdiasd & batehiond eondintious modg. thecarding to one
sui tabl e adsorbent and passing the reaction nass
enbogligéntt héhes obdsoerpti@ur ismgmokty | padomeedf withe a packed bed
neutralized chlorinated reaction nass a step or

chranddtegtaphicpeolumanli g eixpardigrl dyseld cheomaiegtbghie dvdiimn, which
instability. The binding capacity of the adsorbent is

cORpRiséd pacKifg td tdlemnivaith 8 s0itdebaséentch@phsah@ the reaction
sucrose in one case of the enmbodi nent, whereas i is

MBS tHrO@gh e gz‘Hllljr'hF\.ederfP\rq?e ! E%Ei@a%? tRé or?é’lﬁralizedtchlorinated

enbodinent. In the prefe odi ment presen

ABIER. BB SIS BN ROSHRRC bl G 4030 e ve

irLSZé F e desired chlorinated sucrose derivative is
t@(‘f on the surface area and the nature, condition
and conposition of feed material. In the process of

he .pr.esent invention the term"naiure of fee
Théfs EahatRt o becroseafientt RS Jheh 0By R fir g-O-protected
rtially de-protected chlorinated sucrose, types and
Cg@\ﬁlﬁéﬁdt?v%ﬁo%ﬁ INcANS FRfRA PR NS eRPadiEaNicWhasasdhischees: Han S0
dichloro, trichloro, and tetrachloro derivatives in
orliter an ianethereeras oh thesembodiment. In the preferred embodiment of

present invention the matrices having capacity of more than 50gm/liter are
preferred. The total binding capacityt for the desired chlorinated sucrose
derivative is based on the surface area and the nature, condition and

composition of feed material.

In the process of the present invention the term “nature of feed material” means
total content of protected and/or partially de-protected chlorinated sucrose, types
and composition of chlorinated sucrose such as monochloro dichloro, trichloro,

and tetrachloro derivatives in neutralized reaction mass.

f

In the process of the present invention the term “condition and composition of
feed material” means pH, conductivity, temperature and composition in terms of

presence and types of inorganic and organic salts.
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In the process of the present invention the term
"“condition and conposition of feed material" neans pH,
W@ ovdsa3D¥i ty, tenperature and conposition i n PEY/IMR0@{000327

presence and types of inorganic and organic salts.In

I RRe Pre€&ss oPihe PRsBhEFRIENtIOAMBE ddRBriche ratsIRN R8P function as
matrix may function as "catalytic resin" for the

w L SnOfsoP- r | @rd u
GHANEY T gy e IR ER o FRIEECH, Ciflifhated sucrose
AL S [ Lve it . rolyzed ta . .
FVAMBOV Il S0 0a B S ikt SR ML TGRS shvative i
bi | ha ed J ueou r. agueoys- or i C sed _
o PR do dPGT 4O drlrSlanted SpRERE RIS RRE" Tt Tgion mobile
hydrol ysi,s in presence of adsqQrbent matrix. The )
P8 bR is PHROUSIE AWREHEINgANIS Haserbantas d<Gataly(c iangavhich
_hydroxyl ions (OH) with a counter ion as sodi um
I%@&%%%’h@ﬁat%ﬁ Rydiielysiadn eresenae of adsorbast matix. phe ehtalytic ions
nobi | e phase ranges from7.5 to 12 pH units based on
at® geoatallyt burafndegdsanily, thedrydamd/ ionse(GH") aithrd eounten.ion as
In the process of present invention the adsorbent

soeium, Xpothssilih, kakiumtdreBer bemsonigh bheSThargH of mobile phase
externally added as part of the nobile phase, in order

rafge ro@t 7.2l M iupitd baBe @ dbr SYrRehRatGNbORYdIBkAdoR and type
non-chl ori nated sucrose derivatives. The fully or

oPablihtdl lon hydrolyzed mi xture is then desorbed or
eluted fromthe matrix in 6-0-de-protected form such
as TGS and other. deprotected chlorinated sugars. In

1550 ARS8 e R0 nd BUEQKERN iy RESEORY tnse ions
O t f f chl orinated
o 388 9540 O304 561 B4 8 el BFAFE ey i ot
R Bl EhPh e RS E ke darvatves
ueogus and aqueous-organi ¢ desorbent sol utions. The
T%% gﬁlytq{ep@maﬁézwgqolyzed mixture is then desorbed or eluted from the
matrix in 6-O-de-protected form such as TGS and other.deprotected chlorinated

sugars.

In the process of the present invention the adsorbed matrix can be washed with
an alkaline solution to transform the 6-O-protected form of chlorinated sucrose
derivatives to 6-O-de-protected form, and then 6-O-deprotected chlorinated
sucrose derivatives, including TGS, are recovered using one or mixture of.
aqueous and aqueous-organic desorbent solutions. Thé pH of the eluted or
desorbed solution mass containing the partially or fully de-protected derivatives is

adjusted with suitable acid/s or salt/s.

In the another approach of fhe present invention the adsorbed 6-O-protected

chlorinated sucrose is desorbed using aqueous or combination of aqueous-
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desorbed sol ution mass containing the partially or
fully de-protected derivatives is adjusted wth

w@iovakl3es aci d/s or salt/s. In the anot her appPOHINROGH000327

the present invention the adsorbed 6-0O protected
oFdHn@c‘f bmbﬁ%hﬁgérﬁﬁeth'esre@!%ée%éié IcCR8t=AIH ‘H#é%eodienvr?tlves are

nbi nati on of agueousorgani c el ution pha

hg&g)ﬂ)%%élz dﬁbb’\ﬁheorc&rr‘l(/@ht%r{ég hdfisds %Ehv t!gYe‘?ﬁICQLSr enzymatic

nown or conventi onal

thod after adJ usting the pH
rqe?ﬁ(gﬁes %Jt(?reacgj PF‘)} elqglrF‘iwi ng pH adj usti ng
corrpounds may be used sodi um potassi um ammoni um or
ot her, a tabl S O dr oxi de, ,car bonat .
e e o FABRTE B Sfusthg RapEls My seciesd saim Adassium
and m xtures ther eof A pr eferred pHadj ust | ng corEp
aMENQYBITL P oPthEbtacsepiahien palte xold Bydeowidsn earbanal Carbonate
phosphate. In the enbodi mrent of the present invention

a@ﬁétep Hphagphatesd sefiate.i taseeater and tmighirasdhereahgh preferred pH-
sol ution and hydrolyzing elution solution is passed
adjustiog h compoand & sdeiuraolarmpotaasiin e hydioxidem atumenia, and
sol vents such as DVF, all salts, and fractions

phosyltaitei ng chl ori nated sucrose derivatives are

coll ected at other end of the colum. In another

enbodi ment of present invention the feed is passed in

Iruthapebddingsriticdthe predePMnvefid theapld auplsted tRidrihated reaction
top of the columm. The hydrol yzing el ution phase is

nRAsS fBsh %oﬂﬁWﬂV@{ddh)ﬁarély ?%t@?ﬂscﬂ@t“&?@tﬁa@s@g through one end
hydrol yzed mass I s col ed at bottom of the col um.

of thet lgﬂﬁo T Hﬁ)gﬁﬂiféloé(ﬁgts' gﬁ‘ as DIMF WAL sy Sha #ctions

deS|re -proptecte ori nated sucrose derivatives

oRP R SPBEE b A B BRI SE oo fagor e

I%Prpnosl'nt Ia%gth%pderakl)gcw mr a% %ftgrreggn%hmtvgﬁhor? ltHgnfeed is passed in
upward direction, and DMF, salts are collected from top of the column. The
hydrolyzing elution phase is passed in downward direction and concentrated
hydrolyzed mass is collected at bottom of the column. In the process of present
invention, the hydrolysis of desired 6-O-proptected chlorinated sucrose
derivatives can be from zero to 100% on the basis of feed material, depending

upon the hydrolyzing mobile phase composition and flow rate through the

column.

In the hydrolyzing and/or desorption step, and in the washing step in the process
the mobile phase can contain a catalytic agent that assists in hydrolysis or de-
protection of the chlorinated sucrose derivatives, can be hydroxyl ion in the form,

of but not limited to, of sodium hydroxide, ammonium hydroxide, potassium
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In the hydrolyzing and/or desorption step, and in the
washing step in the process the nobile phase can

w@onwrasa3on catal ytic agent that assists in hydpClI/1e0e5/000327
or deprotection of the chlorinated sucrose

hJ@Fdxitf, iceRSum 4RarBed¥@r PKY Iothé?rhyd%lyﬂrﬁr%gaﬁéms QuldHE used in
de,’a um

not limted to, of sodi um hydroxi

Iﬂ%gg.e %,Fh% ﬁ@@g@mqﬁ@%gﬁ cal ci um hydr oxi de etc.

zing agents could be used in the said
enbodlnent of present invention. In the process of the

hﬁ”’[ﬁéfprc%:{]é\é%I‘tthé’ rgﬁﬁhnWérﬂI Z{fag inl%I zII'Ig; BRBbh $mBERS Phase

deso des ['orin ed S
rotected. for TGS, Duri.n n fr

BB Melh oo &ctose th o0 ool i Ffuh 188, During
derjyatives re el ute C cetratedfractlon of

5 theelilipngions adserop m%@y'glﬁ Hegichiaringted sGrese Ativatives are

phase, the term bed vol ume hereby used to |m}31 y the _

%?@%C@*ﬂcqrﬁ@t%&aﬁmmf Iegeéhathttml ylwoes of hydelyzing elution
collected elution fraction shows nore than 2% of TGS.
ntile phaad, dhentess lbech vokimehdrratiystiséd da imiply tve volume of the

tenperature under vacuumto renove the solvent/s

adsonens used tilméhe lpuddess. Thdidoteqtbd suticnflattiumssticgdihige than
in a TGS sol ution of higher concentration than in the

20h B ITES! THisr eRbdh Mhads ¥dr/be- thEhedlgl@%drﬁCI@Vﬁf@%éMture under
such process is then preferably purified by

10 veBhHBRbAShRRRYIhEG IRt @nifisthd fRNeREYR PHSSle pﬁfﬁaseI Bnd thus

the process of the present 1nvention the hydrolyzing

&l Ui iR TBY é&ut@ci(kfaﬁmphéﬁ Jnc%f\ﬂaf?@r[ %’In oIIIS chlorinated reaction

regener at I on or ean adsor

dd I .
e S EE §ugh, eSS (R aRgy By purified by
I f d
Eo%va%eé’fem%yi Bl oAt AR UTe d e, per hour. The
advant ages of the pr ocess accor ding to the invention

be surmPrl zed as follo
e process of the present mventlon the hydrolyzing elution mobile phase itself

15 can perform the regeneration or Cleaning-In-Place (CIP) of adsorbent matrix
without requirement of additional step for regeneration. This helps to reduce the
overall time cycle of the process and give increased process productivity per unit

adsorbent volume per hour.

The advantages of the process according to the invention can be summarized as

20 follows:

) In the adsorption step carried out with the pH adjusted chiorinated
reaction mixture obtained directly from the chlorination reactor, or prepared
from the solution obtained by dissolving the dried chlorinated reaction

mixture, the desired protected TGS and/or protected or partially de-
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(1) I'n the adsorption step carried out wwth the pH
adj usted chlorinated reaction m xture obtai ned

wa@lReoens13y3 from t he chl orination reactor, or prEQEERDNG06/000327

fromthe solution obtained by dissolving the dried

chl protectbe GBS a€ tastrdd, HyHFdlyzdd end RSdoR B P S
TGS and/ or prot ectlgetd or )hgarﬂzal |y depr ot ecté%)H%%E&?%ed TG

capmiﬁge U@ WA G BRshd RE QLRSS @fsallds\e/agﬁg(ggﬁ(:%?\?en}_@uch as

in single colum wth sinultaneous reno

?ﬁgﬁﬁ%@?‘%és‘%ﬁt such as tertiary am de solvent. (2)

process is econom cal due to
reusability of the porous adsorbent matrix. (3) The

CloPise aLle nfeepResBiotery Th Rt FRNCTs s 1) Glsptity of the

The s s scalable and is carried out on an
indB‘g'{oﬁlgg S%‘”é’&f‘imaf t advantageously it can be

carried out using one or nore units of packed bed,
exp&yded ?ﬁd, fluidized bed, |jquid solid circulating

f1 utdi zed' BRAPTOCRDS o9ES sEorIPEtely MisPlvged eehlomatey sucrose
menhr ane chr omat ogr aphy, whi ch makes a conti nuous
opefeiivadue pdasiimmore than 99%eldl e of this process of
separation by adsorption and/or affinity .

chr omat ogr aphy, can be applied at various stages i

t he(®r ocedhe mEpcassds gwalabie antlds caried out aniaminslustriag scale.
de-protected chl orinated sucrose derivatives. Sone of

t heMosthgdvanthgeeusly itaanbee sabid but eding onacor pwrat edlts of
with variations included are as follows: a) Can be

apphacked bedch rexpaedpd deelc fluldizeal béd\eliqueditsold iciedlating fluidized
chl orinated sucrose derivatives b) Can be applied
befiosd; inTprajdesiniiatedefovitly Béd, BiE by Shbhbrahe thFinatography,

which makes a continuous operation possible.

The principle of this process of separation by adsorption and/or affinity
chromatography, can be applied at varioUs stages in the process for the de-
protection and isolation of the de-protected chlorinated sucrose derivatives.

Some of the stages where it can be substituted or incorporated with variations

included are as follows:

a) Can be applied before de-protection of the neutralized chlorinated sucrose

derivatives
b) Can be applied before or after the removal of the tertiary amide

¢) Can be applied for removal of tertiary amide and salts from said protected

chlorinated derivatives
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c) Can be applied for renoval of tertiary am de and
salts fromsaid protected chlorinated derivativesd)

w@av7hos23appl i ed before or after the renpval of PGHIN2906/000327

partially or conpletely (organics an/or inorganics) e)

Caf) Bén Wé%ﬁ@d%ef@@oﬁé@qhéfr{e%vﬁ%ﬁéafﬁls ddfidlfyi &aédrﬁﬂetely

of protecte chl orinated sucrose derivatives throug
any e ions such as extraction,

chro égg%%hn)muggﬁiaﬁllzation, distillation, etc. f)
Can be used as a substitute to traditional hydrolysis

@%Pgh %EBE&S ucr g goétagl \Y aﬁge;g&saﬁt f Emé(‘fyetk’ﬁa'b? dpl%lieCted

protected at. one or n rou

oot EhlotaRH e dFayen doBaB Ay ﬂﬁgo%fﬁ?fh?ﬁerat'ons such
i nvention, which invol ves capture, trati n and
crysPaexiraghiqy ﬁh@rna#agr@@&ﬁ,a%%ta&la%ﬁ%@l%lﬁ%ﬂﬂf\ FLG-

di | ute aqueous or aqueous-organi c solutions are glven

in the follow ng. The aqueous_ or aqueous-organic

sol uQa@rba;\asqﬁﬂs 2 sébstsuteﬁaﬂ&adalqnyl mﬂrp%lw%hp%r i nat ed
sucrose derivative/s is obtained by known processes

such as extraction or chronato?raph whi ch conpri ses,

a)9)a Ozal bgevsadefors hydrolsisc iof giharitades $iicheisehlorinated sucrose
derivative with hydroxyl group protected and/or

de- pdetieatived whiclpare ipadtegtedeatpone eceade thawn dpe hydrexyl group
and/ or c) Organic solvent such as al cohol (e.g.

Met haoeitions.sopr opyl -al cohol, ethanol etc.) In- one

enbodi nent of the present invention, the hal ogenated
"conpound/s present in this feed m xture may vary

DSy difn@nbihet hembydihieat | of rthigt évention amdiidie involves capture,
particul ar conditions of the synthesis. Hal ogens

coHbémPAtRN| AndUeHystdllizdiienC @t BXbgenated sucrose from their dilute

aqueous or aqueous-organic solutions are given in the following.

The aqueous or aqueous-organic solution of purified or partially purified

chlorinated sucrose derivative/s is obtained by known processes such as

_extraction or chromatography which comprises,

a) a halogenated such as chlorinated sucrose derivative with hydroxyl group

protected and/or de-protected or partially de-protected, and
b) water, and/or

c) Organic solvent such as alcohol (e.g. Methanol, isopropyl alcohol, ethanol

etc.)

In one embodiment of the present invention, the halogenated compound/s

present in this feed mixture may vary according to the synthetic route used and
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of the present invention include brom ne, chlorine,
fluorine, and iodine. One skilled in the art may

wo e@dios2303 i |1 the various positions with the SBOEIN2006/000327
hal ogen or wth any conbination or pernutation of

thprpatrﬁcéﬁ% ?on%ﬂpm%g ‘nybé/ S%Ff[ﬁ%g j—lglggéf{fsl tat(?gegﬁ);”é% Mf)lﬂ?éjcontext

ol o gt dvere 8" peleBr e en el Bnen Bunglh o g, One
r ot ect d hal d
s vﬁtneeiav‘? nas sy 0 (56 93RS OIS M B, halogen o

tetrachl oro derivative of sucrose or mxture thereof

witls apyesosmbinatiprn pepesrdatieshptdifferant halaggps dw mglwdgsknown to
the process of the present invention the adsorbent

thoae rskitledars theoadethis typeofdeed aratSty waotaisr baatedied by process
sucrose/liter adsorbent using sinple colum

ofbpressrtiagsmp. ¢ ‘apparatus such as a cylindrical colum
packed with the adsorbent also called a packed bed.
Al t hough possi ble to operate the process in batch

IrshhéthederdRBlMEntBIdRe prdsenbmveatio tidaydraxylagbes dequotected
operation resulted in eluted solutions of higher

of g%@&bg@ﬁé& Sdd EU&OQQ | R aRiead i$ %rfb%ﬁlo‘?@fdh&‘lﬂbrd/ &fichloro

npar e e typical equilibriumlimted batch

oP éagg oro ESH\FH’(Q Cs ﬁ%@lo?%%r "egécg% eQérli}efn the feed

ent es such as expan di zed

bed, liquid solid circulating fluidized bed (LSCFB),
ﬁlﬂ gng bed, sinulated noving bed (SMB), i nproved
simul ated noving bed (1SMB), centrifugal

o e e SRR A TPBR DI, T B s
QRB50c e 16 RBOEoFURHMBECk SHerRe A oL CEbRAt TP 1 simPle
c%neggroma?ogrglpﬂ|cCahp|p%$a|1t3§ tssgh gg %r gysl’\%dﬁgéc’l %ropu?r(\jn ggcket}i with the
adsorbent also called a packed bed. Although possible to operate the process in
batch stirred reactor mode, it was found that a packed bed operation resulted in
eluted solutions of higher concentrations of the chlorinated sucrose derivatives
compared to the typical equilibrium limited batch process. The process can also
be operated in other adsorbent bed modes such as expanded bed, fluidized bed,
liquid solid circulating fluidized bed (LSCFB), moving bed, simulated moving bed
(SMB), improved simulated moving bed (ISMB), centrifugal chromatography and

annular chromatography.

Thus, in the typical process, the aqueous or aqueous-organic solution containing
chlorinated sucrose derivative/s was charged to the column packed with
adsorbent matrix whereby the said chlorinated sucrose adsorbed on the matrix.

The loading stage was followed by draining the column under gravity, or using a
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The | oadi ng stage was foll owed by draining the colum
under gravity, or using asuitable drive such as punp

wo@eroopioessuri zed gas, foll owed by purgi ng w th PEBIN206/000327

renove alnost all free water, or water-solvent

softatilel deive elcH %ppdrﬁp‘”ofﬁ%ré&hﬁtéd bad. foTB\ﬁeQ%? Lﬁlg&ﬂgfvﬂfh gas to

purging was either nitrogen or air,

rérﬁ@*&@@fmo@%ﬂq’l;ég Wafer Obr \ﬁ&%%@l@gntsﬁ‘lﬁ&%ehgﬁ d x@ttjhéfrﬁatrix bed.

including TGS, was carri out using a

TS 5 30, S0, U, BT B e o
UGB o PRSB804 28 Y e o

é qf orm di.c] hl oronet hane, di choroet hane) tol uene,
ugBg 50 VB Pr MmiXisre O SOWens| The disgeleolvans wiseselected from the
acet gne, nethyl |sobut | ket one and any suitable
oh a831weNte f Ssthe asr brbmet tlmaitecorte alsehelsf (methandle ethanol,
process of the present invention nobile phase
iSPRENRENet, s butariolasadetoniinite, thiniinatedt orgamicssofemts (chloroform,
exanpl e, phosphoric acid, acetic acid, hydrochloric

db:mlmrpnmhhmfmrdlchcaoétﬂlaneptdlm S&dt@’éo('blu | aethte, ethyl acetate),
trlfluoro acetic acid, butyric acid and/or bases (for

ammnl um hydr oxﬁgy) ang‘dany SEI t abl e}hcorrbl nat |morl1na IfOn orone

oPMBrethaidre thefdpfone thereof can be used. In the
preferred enbodi nent of present invention food grade

salts, acids, alkalis are preferably used. The process

Irpfhet ﬂi‘r‘o%eé@égﬂi% Eﬂas'e HI(@‘F n{b%tile.pdhe Q%B@ﬂgﬁoﬂch 2d But not

O degree prefera val en

TSRS (5 APl e
bed vol
A i e S e B el

bed ol une h re used t |y vol une of the settled
Eg(gmexam e, sod?um %ydr%?qd}é potassium hydroxide, ammonium

hydroxide) and any suitable combination of one or more than one thereof can be

used.

In the preferred embodiment of present invention food grade salts, acids, alkalis

are preferably used.

The process of this invention is carried out in the range of 0 to 80 degree Celsius,

preferably at prevalent ambient temperature for cost considerations.

The adsorbed chlorinated sucrose derivative/s is eluted in less than 2.0 bed
volume or preferably in less than 1.5 bed volume of solvent based elution mobile
phase, the term ‘bed volume’ here used to imply volume of the settled adsorbent

matrix in the column, or vessel. The eluted fraction has the desired chlorinated
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matrix in the colunmm, or vessel. The eluted fraction

has the desired chl ori nat edsucrose derivative/s such
W@g00TAR3DHN a concentrati on of nmore than 5% w VPCHEINR006/000327

contai ned |l ess than 5% v/v noisture as anal yzed by

stiftio€e aetivievd/s kusihels TEBENAG coReRaation %‘f}‘norggﬁan 5% wiv, and
recovery on the basis of feed content of

d
c6fafiddn fls8 th@ﬁ“s%aW\)’ ‘?nd@tu erg éﬁ’%{é‘zt%?ygt’ QF’gI Zaﬁﬁoﬁa%fflsher

times as high as 100% Furt

rrﬁé?lﬁ‘&c?nf %%on / \S§pisS &Ebrv% &f OUhe ABIKL o éeepol1 Loptent of said

di sti'l apora I on A ET on mob?|

oPhH R BB H rlorBingR 00% Sutisbth mes g iatam 1903

of desired chlorlnated sucrose derlvatlve/s In one
a solv in which the said

Odl nt of roc
PSS T GRsteBh G Fonpoaratere rasth bite Ghrried ot  after
II sol ubl e, can be added to the
d@f@athn{%épeﬁﬁarqiteéwlo&rraeeﬁ phasessolyantisan aasid be coupled with

enbodi nent, a conbination or m xture of solvent/s is
dl§§léailqnfﬁvaﬁsra§5§m 80 eapriepveri ivare dhare@erofpdesired chlorinated
chl ori nated sucrose derivative/s. In the process of
sti¢rese deseativeisvivr mniecoembodimeantrof tiee peasdssnatsaventfin which the
sol vent/s can be used for crystallization, one of the

said|ohtorinates sgpreste HetiVitiveldie sdasié of péhiam{’ lsmeﬁéj can be added
sucrose derivative/s such as TGS is conpletely or

toptiet digtilley/@bbRlted pretflict Atasan® EﬁéthéPEH%EhrH | B dnhation

or very low solubility for desired chl orl nat ed’ sucrose

o GhixyAb | Mfe/s%lveﬁy$ hisS Qk¥& NS a@ﬁfbgl? Ste® %r ﬂ R ognaf&étrr pure

not necessarily limted to, rinat e ven

c@éﬁﬁ%’(ggl’s Fﬂe?@&n%{% pé?tﬁ# gfdcgg H‘g h%fé)rrg g,tl%h%lg{o&aemlxture

oﬁ?ﬁmﬁﬁf#g%%ﬁa ’ | Sal X gglll%d(%?ccrys a @%?@S{ﬁwe solvent

b%ﬁé‘z%%’ew%?%é’%fﬁszrﬁét%w LTSI AEE BUtPROHCS i
from adsorptive chromatographi c process can be

cmeletaly eapaitidyrsaiele. and the ﬁapthﬁr tSeivesh havingalpwdor very low

sucr ose
solubility for desired chlorinated sucrose derivative/s. Such solvents can be

selected from, but not necessarily limited to, chlorinated solvents (for example,
methylene dichloride, chloroform, ethylene dichloride etc.), esters (for example,
ethyl acetate, and butyl acetate), alcohols (for example, methanol, ethanol,
butanol, isopropanol etc.), ketones (for example, acetone, methyl isobutyl ketone,

methyl ethyl ketone etc.).

Further, the concentrated mass obtained from adsorptive chromatographic
process can be distilled/evaporated, and finally the chlorinated sucrose

derivative/s can be crystallized from the solvent by known procedure/s.
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derivativel/s can be crystallized fromthe sol vent by
known procedure/s. The advant ages of the process

w@ewaenshisny to the invention can be summari zed BGI/IN2006/000327

follows: a) The process is highly suitable for water

The tha@@% o‘F%}LéC&'& cb&d éé’ébrﬁﬂcn USRS REHLSh 8Bk uYr?marlzed as

pro rocess o resent invention does

ﬂ{ﬁqglre dlstlllatlon of large vol umes of water, and |s
us energy efficient. c) The process is econonica

due to reusability of adsorbent after regeneration.

f
s R BPEst & %@F%@@a@% AT “éﬁég%'i.gﬂ%ﬁf“nk%r%on of
cryst aI lizati on such material. e) The process gives
Hé”?&f%wﬁerﬁ%}sf Wﬁtpé UlRrose derivative/s TGS in nore

than 90% yi el d and |n 99% purity. f) The process can

n rate |n [ ne or  nore of chemcal,. ..

" Th oGRS Rl drerery BHPUIAMdoss A POSES GRStilgtop of large
conpounds dependi ng upon use of eluants suitable for
t holimes fwates and @ghU%ﬁa%r@ae fiigientudi ng, but not
limted to deacyl ation inside colum while a process
of separation by chromatography is in progress. Q)
prdcéss iPsocasal bl ecawimieain dasireysakdipt efd adﬁorbent after
i ndustrial scale in sinple packed bed chromat ographic
caleganerationot her col utm type contactors. This type of
operation for water renoval and concentration can al so
be applied at any of the internediate stages during
i st)l dheqroeess pas ehhamddoeffedt aayield bhdpuntt etisaidcechdeninated
derivative/s or their internediates. Sone of the
stagessebi@ivaitivé/s obtailed afidrsdrystaliiegtion of auehmateated
with variations are as follows:a) Can be applied
before or after de-protection of the chlorinated
SUE) J8e process gives the said chlorinated sucrose derivative/s TGS in more

than 90% yield and in 99% purity.

f) The process can also integrate in it one or more of a chemical modification
involving chlorinated sucrose or their compounds.depending upon use of
eluants suitable for the intended chemical change, including, but not limited to
deacylation inside column while a process of separation by chromatography

is in progress.

g) The process is scalable and can be easily adapted to industrial scale in

simple packed bed chromatographic column, or other column type contactors.

This type of operation for water removal and concentration can also be ‘applied at
any of the intermediate stages during isolation and purification of said chlorinated
sucrose derivative/s or their intermediates. Some of the stages where it can be

substituted or incorporated with variations are as follows:
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derivative/ sb) Can be applied after enzymatic or
chem cal de-protection of the purified or partially

w@eoo7052a3 chl ori nat ed sucrose derivativel/s. c)PCHINAG/000327

appl i ed before or after the removal of the tertiary

a Y’ &BbliecH AGfloridtsd

o3 {Caif e BPpliect befoRd! op SIRPRIS-Eid1&kiof b Hle6iforfited sucrose
derl 5\) X'%% t hrough any of the other operations such

as A n, chromatography, etc. e) Can be used as

a substltute to traditional extraction and

oW crnde Sl afEeEFeYa?v%% b for schohical sieriialBioh § i cflrfied
|ntermad|a]’ ﬁ%ﬁgﬁ ed for the\fre aration of the
desi PTRATHRAINGRYT °§'15‘8 Fess derivali¥e’s. The

|nvent|on wth all its major enbodi nents is further
gustrated by the foll owi ng worKi n% non-|imt g
pRPe appEcd Ralept eéafg?r\ﬁbﬁ rRne VA ﬁmejt%arytaﬁ@d solvent.
purpose of illustration and not in any way to limt
the scope of the invention to the reactants, reaction

cShdean @ﬁsappaag 8t BenBiage atferpatial pudiicatios of ehiprinated sucrose
exanpl es. Any nodification or adaptation of the

di sclieréediveisy §Woughn, anyhiof Hthes othlevi orgrationsa speh sah extraction,
ordinarily skilled in the art is covered within the
scopehromatdgraphyednti on. It al so needs to be nenti oned
here that in the course of work, conmercially

avai | abl e adsorbents have been used, however, the

I ey e@an doe iusedads hi saltsétlité dot thaditiares sexdfactidre dndadidsliation to
nmenti oned, but covers the properties of that specific

br angipmiiid waed. whi ch further covers any reasonabl e

vari ant of adsorbent which shall serve to represent

the sane or simlar properties to the said brand /

brandan RN¥p amt bAdr unﬁi:aﬁbﬁ@bﬂ i8blatidn (&rhﬁiyfélﬂgnrﬁéled sucrose
include its pleural too, unless not
intermediate compound used for the preparation of the deSIred chlorinated

sucrose derivative/s.

The invention with all its major embodiments is further illustrated by the following
working non-limiting examples. The examples given are mainly for the purpose of
illustration and not in any way to limit the scope of the invention to the reactants,
reaction conditions, adsorbents, chemicals used for the examples. Any
modification or adaptatidn of the disclosed invention, which is obvious to a
person ordinarily skilled in the art is covered within the scope of this invention. It
also needs to be mentioned here that in the course of work, commercially
available adsorbents have been used, however, the invention is not limited to the

names of the brands mentioned, but covers the properties of that specific brand
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permtted by the context. Thus, nention of "a process”

i ncl udes "processes” too i.e. includes all the
wEe@cesses covering the subject matter to whi cPCT/IN2006/000327

word is directed to. A nention in singular is also

) . Lt . , .
mERGEG RR e LORrE ey TOESERANY TofFMi b S OHREE ylrfin shai
sol yvent i,ch . ' t.h t
s§Pe ST R LRAER handPETHTUR Slfud e
Capture, Purification and tertiary am de renoval 2.0
liter of neutralized react| t ai ni
ApesharPo Pt PR BT natDs e EoRtu BRI PR ) fyféss not
I norgani ¢, and organic salts and 0.480 k f terti »
PRRHE Rl nG 0BIPR oF it MHATHOHL oA BIACEYS TRAASS ipgsses too
renoval experinment The feed was passed through the .
5 iednolsdes @llttbe preeessaasovptind e sikiast mattecte Which that word is
stainless steel adaptors and filled with
dipected doii A inbereioadn Gingildr isfalSErxBEARS tohacdade M ke biigivalents
Chem cal Corporation, Japan). The feed was charged

in¢Rided ia thainkindtof masteeroThis 5 sbiveet’dhtiodes bbvlth@wselebis, which
washi ng with deioni zed water. The adsorbed TGS was

chmBe usel &s hiNiely td Whetbrl stpulfds oy hieatlairator dyseriptiog.
1.0 liter of 5.0% aqueous sol ution of isopropyl

al cohol . All unbound, wash and el ution fraction was

Bashpeer dasturSP@icdtrRi ard Yerﬁﬁ?ﬁﬁnﬂde hHihfovand GC,

respectively. The unbound and wash fraction does not
show any TGS on HPLC indicating 100% adsor pti on

10 28 fiitdil BnCYeRfalidel§ ordaetién frabss! @antdifi VQ@C%)! 6n T®SSand other
: The GC result shows total 0.478 kg of tertiary amde

B, TR ST 5D 0
E e A R
The 1653 wasessed Hanol We. oS BooR SIS aftoskih, S BTl win
s{g;ﬁég,;‘ gfe%ﬁ:b@%gp{ogggnigﬁfﬂlgﬁSﬁi%f,%trei;-é%%gqa%ﬂ%e L%f SEPABEADS

15 SP825 (Mitsubishi Chemical Corporation, Japan). The feed was charged using ar
pump at rate of 1.50 liters/hour followed by washing with deionized water. The
adsorbed TGS was then selectively eluted from adsorbent matrix using 1.0 liter
of 5.0% aqueous solution of isopropyl alcohol. All unbound, wash and elution
fraction was analyzed for TGS and tertiary amide by HPLC and GC, respectively.

20 The unbound and wash fraction does not show any TGS on HPLC indicating
100% adsorption efficiency of adsorbent for TGS from reaction mass. The GC
result shows total 0.478 kg of tertiary amide in unabsorbed fractions. The elution
fraction of 0.63 liter shows total 19.72 gm of TGS having purity of 95.30% on

HPLC. The GC results show absence of tertiary amide in elution fraction. The
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910 liter of neutralized reaction mass containing 5.40

kg of TGS and ot her chlorinated sucrose derivatives,
WOWRE0/052303 gani ¢ and organic salts and 110 Kg oPCDRROGE®0327

fed to the 180 |iter SEPABEADS SP700 (M tsubi shi

TR SRS e BPE oA Ly gl gt ahvse
PO S B 58 P et sy

adsorbed TGS was then selectively eluted from

Ea Ol 4 o el atan 9d DA SBovL o) 650 T ter of

elution fraction showing TGS on TLC was col |l ected. The

unbound and wash fraction anal yzed b C s 0. 080
O Y SRR RGOS B3 ACUARG 54 T PErS gind ther
adsorbent for TGS fromreaction mass. The TLC angLysi%
chigrinatesh §Herose éiﬁ'N@%VQfoé\chnlﬁprgﬂﬁ‘Wﬂ‘? QEeane safts and 110 Kg of
nmonochl oro, dichloro, trichloro and tetrachloro _
DMET ivesst ifed stowiites e180 tlier REPABRADSI SPF0OWANitsabigkit iChegnical
shows presence of nonochloro and dichloro derivatives
Cofposatipnpsapan) paskéed i staindssstdiet! aohtmi jo pefs2.#esster bed height.
affinity for nonochl oro and di chloro derivatives than

The F<ddl W89 cRAdctialsimr bbsRg pdatp Madatey 068.3Ther (& maaitd followed
shows t ot alﬁé}%og 2 T(yé of %ﬁg i n unabsorbed fractions.

ThaskhyWitnadi ' ' SWead tHedl sdlectfelyCeluted
B R B T N PR e & rasar T

9 b6 YiteR B 9B 0 fudblSRoliRRtdfIethanal in

f@ﬂeé(&ysl%gfegﬁ ?ﬁ?tg%el%ﬁ{%g?ggt#@é%gn%m content of the

starting.re [-.on . u % j ' ’
S8 S B RRATS el TREEE BB ASo TEbeRotecta.

Pol i shi ng of TGS stream The el utiagn action Lhe
The dﬁ\%é’% refr]ﬁieraSsttr?FZ'ronEﬁ eéfjgygﬁ%gg %‘%Se Ogégeogllégcée% TGS
~of dichl or o and nonochl.oro derivati VS%oJ‘gG%ir ose, ..
ingifiabing 198- 5% AESEEPUICR gittieRMH PipAdsoEREnt iRy opFeggtiqymass.

of isolated TGS i n an experinent such as
The TLC analysis of unbound fraction does not show presence of monochloro,
dichloro, trichloro and tetrachloro derivatives whereas the TLC analysis of wash
fractions shows presence of monochloro and dichloro derivatives of sucrose.
This indicates that matrix has less affinity for monochloro and dichloro derivatives
than trichloro and tetrachloro derivatives. The GC result shows total 109.2 kg of
DMF in unabsorbed fractions. The elution fraction of 650 liter shows total 5.30 kg
of TGS having purity of 96.80% on HPLC. The GC results show absence of
tertiary amide in elution fraction. The yield related to the TGS and DMF content

of the starting reaction mass amounts to 98.15% in elution and 99.27% in

unadsorbed fraction.
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described in Exanple 2 and after nethanol renoval by
distillation, was charged to 500 liter of SEPABEADS

WERROBsBM t subi shi Chem cal Corporation, JapaniCT/Ee006/000327
col um having 3.98 neter bed height at 6.5 liter per

E)g%lﬁmfﬁ%ﬁsm%'qft% &ff8aad remai ni ng nonochl oro and

oro derivatives get adsorbed to the-matrix. The
adsor bed chl ori nated sucrose derivati ves were then

leéé %;ﬁlﬁtg)trr]li frgl:tli&ﬁ Sbfé‘r%@zqghf@xgé%%ﬁ@?@ ExArsé e{jsh&ﬂ@ trace

raction o Iter s oncentrate

monochl or.o, and _di.ch rj j.ye :
prERagR PLORRES A BB ARt Bt gt wlieh ¥ yellbvea i

2.97 Kg of TGS wi t,_any. ot her ari pnat .
Qlihinnsiape HETSTOE nat vl o ISAEH 7S ahuaihehedmegt such as
recovered which _has purity of 99.39% n@'PHC .ana\IN%si % q
desaribsHdn Fxanpip 2rancaiigmgianef (Al dyislgiiliation, whs charge
chromat ography for capture, purification and DVF
tor 6AOVer DFf &EF{@EADS naQ% (Mitsubishic ehemigal (cqppratignedapan)
i n expanded bed and flui di zed bed node using 1.0 liter
rasin SERABEABENGR9® meier BERARIERDISAtRAd e pot minuterrate. All the

M t subi shi chem cal corporation, Japan), or XAD 16

TGRo ARy arehdildiag .mehdehford, ard dRIBI6 0derivalieesraet adsdited to the
in 5.0 cmdianeter glass colum. The adsorbent was

et 9Re VAdddritedO chiotifihteldl shisrebé adidrr@tlvés andre OtheaR®cratically
contai ning 60 gmof TGS-6-acetate and ot her

y o e e, it .
el P UsTHY 889 W@éfiol gﬁ[(\gé{%?.' YBRE: eid fﬂaﬁﬁérﬂ%'?@ﬂﬁﬂ]ﬁér shows

t
organi c 'salts an tertiary am de solvent in

f . 3 i i .
cB B IS B3R A ey B IR TR SR i
fluidi djt ' f : ‘
Fefh i 60GHBSkab 1 Eacplr et e ropt TR udiapy other
chisgBrgeh BaMAVel ot G4 AMBGRIe | BiRrGUaL TR TCBR UFES rgovered
which are sumarized in follow ng Table-1 (
whith: lsasae ity 08 99,38 Y@ A EdanalysiesS af t er hydrol ysi s).

Example 4: Expanded Bed and Fluidized bed chromatography for capture,

purification and DMF removal from reaction mass

The process was carried out in expanded bed and fluidized bed mode using 1.0
liter of SEPABEADS SP700, or SEPABEADS SP207 (both from Mitsubishi
qhemical corporation, Japan), or XAD 16 (Rohm and Haas, U.S.A.), or ADS 600
(Thermax, India) in 5.0 cm diameter glass column. The adsorbent was charged
with 5.0 liter of neutralized reaction mass containing 60 gm of TGS-6-acetate
and other chlorinated sucrose derivatives, with inorganic and organic salts and
1.2 Kg of tertiary amide solvent in each case of adsorbent. Degree of expansion
used in case of expanded bed was 1.4 whereas in case of fluidized bed it was 2

times to that of packed bed height. The washing was performed in upflow mode.
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TABLE 1: Exanple 5: Myving Bed Chronmat ography for

capture, purification and DM renoval fromreaction
wore®3/0343e3 sai d chl ori nated sucrose derivati ve BCI/IN2866/000327

TGS (deprotected, protected or partially deprotected)

TH@%d@HFHefd' @Ho@ﬁ‘atbg%ﬂc%s%ohér%dm& W%r@etﬂeH%&gaﬂeeﬂlg eluted in
liter of SEPA SP70 or. SEPABEADS SP700 (M tsubis

d@%ﬁ%o&?rﬁﬁé arfaé@fé of ?81)are V%U{rﬁ‘n ee'dn?h Pcﬁlgwn{ﬂ Table1 (

chr omat ogr ap em ope resin

TR QLT B S RO e

adsorbed solutes is taken in another parallel colum

and the product eluted continuously in co-current or °
TABURtf®r-current manner. In the present exanple, the

reactlon n1xture contalnlng said chlorlnated sucrose

SHeT DERLRREBy T ERbANEd bEl p?‘&g,@é‘ vent aSE{iiiz8bed process
¢} | e ¥ I
N%m di arreter?/ 'ﬁTﬁﬂgr o‘%u 97 )§A nt g@ﬂ%@\d r%n?%dj ;XKD ADS
t-h |l ell co-cur rnm né f 5 ¢cm 16 600
Hi ah&er after 5\%a‘%hi rfgg@n b@@pomieé\%tl éﬁ-zof tﬁ%’es mai #0-2 56.4
co| 8AseP¥He gl ut ed adsorbent is|recy¢led into the|top
of | {918) main _colum ia a solid-lliquid separlatoer. [The
DVFTertiirgal t § at.@ confliZnupudlly tlaked |out.2f rjond 2he| tbd7 | 1.64
out betideof nimi|n col um The| system has |hi gh adsorpt| on
ef f upbenmey and snmal| hei ght of gdsorption zjone dug to
cough@r cyas@nt adsorption{in firlst mai n coljum.
Exapdy)e 6: Purjificatjon of [trichlioro qucrose derivative
SMIARGbIpHERTYBols U Qo TETG8s! Aagh B4AGTIPT) 3 | 936 | 94.0
Wbﬁfcﬂaln‘& g of TGS ang other| chlgrinated sucrpse
de A éct W|th i nporganic salts and 2.0 kg of
tug (ﬁ‘% }'SI de \L\@S passed|through 1.3 liter DIAI ON
|y A o R A —Cherg-cal—Eotparat o, at 115
friew Téﬁaég-‘m B ChP A e |sGeibce o8 | 452 | 494
de E‘g?fr‘ra%t"? got adsprbed to the |ligand
5 |Total TGS | 99.0 | 97.0 90 87.5| 96.6 93.8 75.3 82.3
recovery
(%)
6 | Purity of| 953 | 96.8 922 |90.1| 982 97.5 91.4 89.2
TGS
recovered
before
polishing
(%) :
7 | Tertiary Nill Nill | 0.0031 | Nill Nill Nill | 0.0022 | 0.0025
amide in
elution
fraction of
TGS (%)
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on the matri x whereas the unabsorbed fraction

contained the DM and inorganic salts. Total 1.98 Kg
wo@booDWR230ms col |l ected in these fractions. ThenP@TEN2006/000327

adsor bedmatri x was washed with 2-bed vol une of

Edempresamomdg\@é@cm@nwsg’raphy faméaﬁﬁhﬁf blefiEMioA ¥hd DVF

i norgani cs en the Dichloro and Trichloro

rétfbiNFrbmaRatlion Yrasse are el uted using 5.6 bed vol une
of 30% net hanol in water. The Tetrachl oro sucrose

derivatives remain bound to the |ligand. The el uted

Thé 3ald @rﬂénﬁ‘@cﬁg S%Jgk%% éé?f afi® GhH QE"ISFE% A&ﬁ;é{%f&ﬁ{a |, protected or

net hanol er vacuum I on
p%@é@@(?% @%ﬁbﬁpm e o ?ggﬁmng . rss?ﬂlﬁe'%éﬁlﬁtgzt?ﬁ(ﬁﬂs'ﬂgomo liter of

SERPRE s %597“@5@%@?%@155 {ihio (it Bwhiaas Gorporation

the .dichloro derlvatlves were separated in the first
JARSR) |- dnEHkBHORY GRBAPITAPIY SYSiEhopRIPtas Wik ther resth@Oving
first bed volune consisted of dichloro inpurities
down dhe vilema oas dhee depd spiaamt Bloyes Theupveart dirdséidn as counter-
vol unes consisted of pure trichloro derivatives. The
cuxrant flogs Ulhe rekimviitid @eisarbed sotthiéo isotatten iiv ahother pagallel column
recovered having 99.6% purity. This fraction was then

ardh ke pfagiuctretuted ebniire v inkgo- @lﬂrﬁéﬂt'draddtmmr&ﬂﬁrefnﬂ"rﬂahﬁfer In
to crystallization. Exanple 7: Polishing of TGS T

thel prekent ékmbleonh@bémtmdm@&ur@eeorﬁémw 8aid Mbﬁﬁhté@%%rose

trace presence of dichloro and nonochloro derivative

SN PPN AR 1 48 v
o SIS £ e O
R el e ot

bed wvol une of neutral water,

and o H 7.0. The
§ '886’3%?\/5%3'9?98 nan. u'[lgdelyyed adsorbent |sprecycled into the top of the

main column via a solid-liquid separator. The DMF and salts are continuously
taken out from the top outlet of main column The system has high adsorption
efficiency and small height of adsorption zone due to countercurrent adsorption

in first main column.
Example 6:Purification of trichloro sucrose derivative and polishing

6.0 L of neutralized reaction mass containing 60 g of TGS and other chlorinated
sucrose derivatives, with inorganic salts and 2.0 kg of tertiary amide was passed
through 1.5 liter DIAION HP2MG (Mitsubishi Chemical Corporation, Japan) at 1.5
liter/hour rate. All the chlorinated sucrose derivatives got adsorbed to the ligand
on the matrix whereas the unabsorbed fraction contained the DMF and inorganic

salts. Total 1.98 Kg of DMF was collected in these fractions. Then the adsorbed
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gradi ent nmethod using 0 to 50% gradi ent nethanol in
water in one nethod and 35% i socratic solution of

woredohiasesb3 i n ot her net hod. Two fracti ons were POI/IN2000H0327

in both cases as fraction containing inpurity and pure

nfatric Wae rwasieidaivith PebdEGSollife bEGENEHEraRzeaNfa th EXVash out any
obt ai ned by using these matrices were sunmarized Iin .

allRéhirVOMF B! iRdrghARIE ?he@fﬁé‘@i@nlgrd ab&eﬂr@hio‘?ﬁ o?e@aﬁves of

Crystallization of TGS from aqueous sol ution o]c

. a0 i .
=338% e bRt e S8 SELOTIGRRLEY 008, IRl efer. he
TP SRR B PR R R T i hS it ractions

resequidihr d 120m of SEPABEADS 700 (M tsubi shi
wBiR TR LRl GremSisamp hanmbat 480y dindeaNgeRim. Then
using. a punp at rate of 25 m/mn followed by draining
th?nﬁ%‘?lw@r teipingrRichigrpaned eshlpreerivatiyed wenehpassedtthrough
15 min to renove water from voi dage of the matrix bed.
theneolishigr eRiUNMGMaiRinch2® lites of ISEPABRADSISBROE®S (Mitsubishi
matrix using 200 m 1:1 m xture of nethanol: butanol.
Cbhemical @bnpiorationi nidgpam) r 3futtadr lrifioaticf. WwaHere Wtk dichloro
col l ected as separate fraction followed by 70m

dénhatives wetoBeparatety iPthefifspiradtions viers ehAed Wil 408% nbihanol
HPLC showi ng 14. 2% concentration of TGS. The nol sture

inwaate?: 8athwhfieh HERIS vaINAleY %:Sﬁsigt)édm gichgoﬁggmmigé’%g'ﬁrgﬁmere

elution fraction was then disti Ve resi

ot glians] miEnbs ot b BN B oo
B S B HRD20 W iR S
B RS s SR ST i ot romova b
aiRfIRRE) a3 Surther to crystallization,

Example 7: Polishing of TGS

The elution fraction obtained as per Example 2 which shows trace presence of
dichloro and monochloro derivative of sucrose in TGS which was removed in
polishing step using a DIAION HP20SS, or SEPABEADS SP207SS or
SEPABEADS SP20SS column. The 200 ml of each matrix was backed in
separate columns to get 2 meter bed height. 4.5 g of TGS was charged to each
column followed by washing with one bed volume of alkaline water, pH 9.8 and
one bed volume of neutral water, pH 7.0. The Product was then eluted by
gradient method using 0 to 50% gradient methanol in water in one method and
35% isocratic solution of methanol in other method. Two fractions were collected

in both cases as fraction containing impurity and pure fraction containing TGS.
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packed in stainless steel

col um of 310 nmm di anet er.

The matri x was washed and equilibrated with water of
W@RD07/052303Thi rt een kil ogram of purified TGS obt BETEXR006/000327
from col um chromat ography i n aqueous sol ution
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to the colum at

rate of

ter per
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| oadi ng
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5.3

solution of TGS-Acetate The colum was filled with 225
liter of SEPABEADS 207 (M tsubishi Chemni cal
Cor poration, Japan) in stainless steel colum of 310

Em@laselsiﬂatuah@rfmcwstamsumssfemsrwomuqhé&i@tsemtnon of
with water of pH 6.5. The matrix was | oaded with 15kg

Teartially purified TGS-AC i n aqueous-organi ¢ sol ution
contai ning 95% water after extraction. N trogen was
purged through the colum to renove hold up

1000 mi of aqueous solution containing 10 gm of pure TGS obtained after
extraction was passed through the borosilicate glass adsorption column fitted
with stainless steel adaptors and filled with pre-equilibrated 120ml of
SEPABEADS 700 (Mitsubishi Chemical Corporation, Japan). The feed was
charged using a pump at rate of 25 ml/min followed by draining under gravity.
The column was then purged with air for 15 min to remove water from voidage of
the matrix bed. The adsorbed TGS was then desorbed from adsorbent matrix
using 200 ml 1:1 mixture of methanol:butanol. During elution initial 0.3 bed
volume of water was collected as separate fraction followed by 70ml! fraction
containing 99.2% of TGS. This was analyzed by HPLC showing 14.2%

concentration of TGS. The moisture was 2.8% which was analyzed by Karl fiéher

method. The elution fraction was then distilled to remove residual water and
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water after draining the water and then foll owed by
desorption using 350 liter of 55:45 conposition of

wheioansd3odret hanol m xture. During desorption 9PCT/IN2606/000327

of water was collected separately foll owed by product
butanel isodl aystalized froer mixtoteabf héthicheodiclIERddGnBsthyl acetate.
recovered in 200 liter of elution phase as 7.5% w Vv

Toelpurityof the opfstalkzetproaGeMmesyoRs Y, spHPLey e content of
3.2% by Karl fisher nethod. This solution was further

processed as described in exanple 2, to get 13.7kg of

Exapi€. 9 Blsolation add:CiyapdiliEsti i 8F i ¥ . val ..
and hydrolysis of 6- Q'-?f%ot ect ed T&n%ggﬁrﬁg{g&%m of

TCSaf2KModidneScafe Neutral i zed reacti on mass cont ai ni ng
2 1 gmot 6-0-protected TGS and ot her chlori nated

sucrose derivatives, with inorganic and organic salts

21008, AR SE SRR SR T v

Jqn ; I ters at the t end and
PRI TAInESS Ste) AN AR D et Eaibmaie: wesowashed
.30 m,cal . ration, Japan) The feed was
a%béﬂﬁ* 4 WE“S{V%%‘H S 7S CBigeT KoaraTm f Hhies TGS abtained
fr%rﬁl I ivved g¥ V\%Shi ng Wi th deionized water to renove
SSYPB &A1 RRISIraphY I a9 U PsIS By eandaining 2% f amethanol and
ther chl orinated sucrose .derivatives was eluted from
Q%{ﬂs‘a{‘ﬁ%tﬁf Wagt Ghakgess [ thelcaumint atrrate o Gditeri peri min. The loading
el ution nobile phase containing70% of nethyl al cohol,
was éplioyeddnhesinnate caumnninugr geavityen rate ofd.@literAer min and
unbound, wash and hydrol yzed elution fraction was

thenaaly 7eds frurg€d Gthpoughe tiee bol@ a8 T&oRNhdl®rdd ater in the
am de by HPLC and GC respectively. The 6-Oprotected

chrbimatagnapleid Ised:r DesoyEien alvg9 SHtaby Z6§ B¥indLSso Tk _
unbound and wash fraﬂg?i on does not show Igéy%%smg'h of 55:45

T 50 GRS AU LRS! BB s
collected separately followed by product fraction. Total 12.9kg of TGS was
recovered in 180 liter of elution phase as 7.2% wi/v solution. The recov(ery was
99.2% and moisture content was 1.8% by Karl fisher method. This solution was
then distilled under vacuum at 50 degree Celsius temperature to remove butanol
and methanol where the moisture of 1.8% was removed as butanol-water
azeotrope. Final mass was then crystallized from methylene dichloride to get
96% of TGS on the basis of feed. The purity of the crystallized product was

99.3% on HPLC. The remaining mother liguor was recycled in next cycle after

solvent removal so as recover all TGS,
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The GC result shows total 0.496 Kg of tertiary am de
i n unabsorbed fractions. The elution fraction of 0.5

wo 2aognsshows total 20.8 gmof TGS without any PCT/IN2006/000327
6- Oprotected TGS on TLC. The GC results show absence

Exanislet | £0:Y ISt tiéh iahde Crd tanizatidnt bprerTJaeewt@Ifﬂom aqueous
related to the TGS and tertiary am de content of the

ss amounts to 99.04% in el ution
R S °

I n unabsorbed fraction. Exanple 12: Scal e up
of capture, tertiary am de renoval, and hydrol ysis of

e cﬁ[x e g?qmgﬁntha% RS Bt E"PREEI\%5@9&M|t’sfﬁ§hpbhemlcal

neu reacti on nmss CO al nin

fOf%%*'éépi%%f(Bs 356 % S B Gy 8. 70 mat
Cor por a ai nl e
ReRRSR any SEfBited i ruell el Aa gﬂxe mel Wes loaged with
charged using dosing punp at rate of 6.0 liter per

Trica peetialy nuslied TEIS-hEsAiasyoRHS 19rerNie APlktian gartaining 95% water
Unbound and wash fraction shows absence of
afleOgxiraction.editrpggn osaHRueshhrough thawolurhe tadesrgvei bald up
efficiency was 100% for said TGS precursor. The

vadsoafteddGiripg theewbtd ah@Sheadolidvesd bY uiesdrpiiph usBIgO350 liter of
liters of hydrolyzing elution nobile phase so as get

55:45 depipdsiiohedf E@&noﬂﬁ@tm@p@mxﬁjr@nD@hn@yatfs@lrwdm 90 liter of
el uti on nobil e phase was 80:2.5:17.5 of

WERENARB! cAIBeRY %mb@% fdﬂebwelaysy cﬂraa@éi fPacBh BredEdter. Total

TGS was recovered liter of elution fraction as

AR IRSACIRS | iahe 20t STy 1 8%
St sggzgafnz%g%%@aﬁ oREidk, Q@’??ng%g 1B Kahrsher
T . 1% %

RSB S SUBTL o Rl oBeRP et RO RRE LAy RBRPIe s fo get
§rocess ofvgiesent invention for capture, tertiary
and hydrolysis of 6-

Example 11: Capture, tertiary amide removal, and hydrolysis of 6-O-

protected TGS, and recovery of TGS

2.0 liter of neutralized reaction mass containing 21 gm of 6—O-pr§tected TGS and
other chlorinated sucrose derivatives, with inorganic and organic salts and 0.5 Kg
of tertiary amide passed through a 25mm diameter borosilicate glass column
equipped with stainless steel flow adapters at the two end and filled with pre-
equilibrated 0.40 L of SEPABEADS SP700 (Mitsubishi Chemical Corporation,
Japan) The feed was charged using a pump at rate of 1.2 liters/hour followed by
washing with deionized water to remove unabsorbed mass. The adsorbed 6-O-
protected TGS and other chlorinated sucrose derivatives was eluted from

adsorbent matrix using 1.0 liter of hydrolyzing elution mobile phase containing
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O protected TGS, and recovery of TGS The process was
carried out in expanded bed 1.0 liter of SEPABEADS

WERROMSA3ME | t subhi shi cheni cal corporation, JapeCil/IN2066/000327
5.0 cmdianeter glass colum equi pped with stainless

7l 8 BB RoEle 20, ST B ARR O HRcEr. m
ARG AE IS R L —

ot her chlorinated sucrose derivatives, with i nor)gani c
TGH e T§aHi and dettignammide 2bwdRIC 1a1d |G yresreetively. The 6-O-
sol vent. The degree of expansion was kept at 1.5
prtectety chiosidateg. steroséievas ltscadsalyzedi byat LCx Thes unb@ush and
with 2 bed volune of 0.1 M sodi um hydroxi de sol ution

wish hedtiv®!dose hot expansigd TIER! antiPLGehdv FLGnindicating 100%
packed bed node). This was then foll owed by el ution

adgFP@idWQ{fﬁléhéyr& £ddsrbean BPBLOroRetr TSP foam readtivmemass.

ydrol yzing elution nobile phase containing 80%

T‘#%% ‘Pﬁéﬁiméﬂn&ﬁ btaPBY ilizg%%%rti@mﬁ"ii@e }W%n@,@éﬁrﬁgd fractions.

roug e colum an ed vaol une of enriched

Trﬁég Jt%]%”f[r% %mgfpgaggt% QiR 8L Tes GhPraSS St ltagm@ 6-O-

I
ase dcCts as redgenerati ng nobl

hase wa ol) ected separatelyv. Eluti g :
RIS OO ThCad Rvar deSi e atororb ot idfetiimide j eluton
Total 58 gmof TGS was recovered in 1.2 bed vo]upes of ..
fraqtion; Gheate. TSed i U1a 0RO SHbIEAY Fikiciaoment 8T &bring
6-O protected TGS and DMF. The unabsor bed and vvasf} .
reéaction M@ss @onousds &i99.04% in@ution ansk9% dvuinrHnaksbed ragtion.
kg oftertiary am de as DVMF. Recovery of TGS was 96.67%
whereas DMF recovery was 98.3% Exanple 14: .
ERampie 21 Sgakendp rérdaptuten dertigry amide remaval.aapd hydrqlysis of
and performance in terns of purity and recovery of the
6{0-poviectad TGISe apdaeesvenyfofpi@Sent i nvention is shown

in Figure 1 for 50 trials show ng

1400 liter of neutralized reaction mass containing 12.0 Kg of 6-O-protected TGS
and 350kg of DMF was fed to the 230 liter SEPABEADS SP700 (Mitsubishi
Chemical Corporatioﬁ, Japan) packed in a 300mm dia stainless steel column to
get 3.0 meter bed height. The feed was charged using dosing pump at rate of
6.0 liter per minute followed by washing with deionized water. Unbound and
wash fraction shows absence of 6-O-protected TGS on HPLC and TLC. Thus the
adsorption efficiency was 100% for said TGS precursor. The adsorbed 6-O-
protécted TGS was then eluted with 850 liters of hydrolyzing elution mobile
phase so as get 6-O-deprotected TGS. The composition of hydrolﬁing elution
mobile phase was 80:2.5:17.5 of methanol:ammonia:water. The hydrolyzed 6-O-
protected TGS was recovered in 450 liter of elution fraction as concentrated

mass. The concentration of TGS in elution was 2.64% showing 11.89kg of TGS.
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per formance conpari son of purification trials using
SEPABEADS SP700 - (M tsubishi Chem cal Corporation,

wa 2pan3y2303 or the process of the present i nventPOHIN2006/000327

terms of matrix capacity, (gmliter), TGS recovery,
Q@analyris DN etutionvisagtiondshass palseranet OIFF. e GC analysis
conpari son shows that the Ceaning In place (CIP) of

upasaTbed tantiawasix frastiog shews Bu7ad ikgNofMBK) '
efficient. Here the same matrix vvgs us@gl' Z}e:&greé& 6FTGS and

DMIgenec®t 1% mnddangr®5: 1 : 5 nmet hanol : anmoni a: wat er
conposition as nobile phase. The matri x shows the

consi stent performance since after 50 trials and hence

Exampielabisk j [ ontgcs.of the
proglass. CLAI £y1¢Wﬁcg%g gp F@é%gor%t%ggxntq{dﬂée process of

pFegein 8hvénfo? ToF BA SRS, %r@é Cgﬁﬁqgﬁ-g ?,%gg.{ﬂz'},ggmws of 6-

i solation, purification, corcent _ _ _
Ol s R BLIBR e, °of one or more of a
chlorinated sucrose conpound, the said chlorinated
T BROUERS Y, oo B SSBnamb e, TP viten of SEGABEADS SP207
OBl B HerdBe, corpogtioacapank dpt sibecer diamstamghissnepiumn

or. nore.of a chlorinated sucrose conpound on an
e“é{&%‘iﬂﬂ{a\éfﬁh siginles stest @dapiosn abbotht deds. clirnadeibsntofias faded

sai d process stream by bringing the said process
Wik pdhliter 0f centratizedniedetion enasai it asleabReW dirdb&se tHloaded
said adsorbent is not a silica gel or a porous or gel

neyirelizad elxlotinaige masd reaction sehaid 86 git ¥t bYpdte TS

nore of an adsorbed chlorinated sucrose con%oun &from and
otluer&:l“dmirmt@cﬂsoa&rbe@tiérivétweérwmm@é‘&ﬁg aﬁa%%é:rﬁé salts and 1.2 Kg
of tertiary amide solvent. The degree of expansion was kept at 1.5 during
loading. Further the adsorbed matrix was washed with 2 bed volume of 0.1M
sodium hydroxide solution (1 bed volume in expanded bed and 1 bed volume in
packed bed mode). This was then followed by elution with hydrolyzing elution
mobile phase. 3.6 bed volume of hydrolyzing elution mobile phase containing
80% isopropy! alcohol and 3.75% of ammonia was passed through the column
and 1.2 bed volume of enriched fraction containing 6-O-deprotected TGS was
collected. Rest of the mobile phase acts as regenerating mobile phase and was
collected separately. Elution was carried out in downward direction in packed bed
mode. Total 58 gm of TGS was recovered in 1.2 bed volumes of elution as

4.83% solution, shows no residual 6:O-protected TGS and DMF. The

unabsorbed and wash fraction coliected from top of the column shows 1.18 kg of
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formor a changed chem cal formincluding a
de-esterified form individually or elution of a group
w@booresaved chl ori nat ed conmpounds, and wher e tPET/BR065/000327
adsorbent is not a silica gel or a porous or gel
terdiaryo amides BEIMIMFT ®REcBver§ of OB Was 98B 7AW GyikdHRODME recovery
step (b.) to one or nore of a next process step for
wasogBIgy,ng a product including a process of isolation
and purification of a chlorinated sucrose conpound. 2.
A process of claim1 wherein: a. the said process
Exen®AE 0% REBAhIRD At HH mifBY ofhagig ComPosi ti on
produced during the course of a process step of
synthesis of or purification of a chlorinated sucrose
i : vatd ve. risin
O B B HmarsR 1 S Py FBTR el lPftne produot of
f ich.at | east conprises of one or )

R RUERSS, B PesonbdniRilh, bor SHohu JaHgire 1°tor B8 tRals showing

cose-6-acetate and d ucose-6-bhenzoate and the |ike
p?[fﬁsm@l&er SRR O RLf{icAliog dHiRlp 048N REPABEARSY SP700-
ﬁ craose- 6-benzoate and the like (iii) 1-6- Dichloro-i-
(_%ﬁ Chemical Corporation, Japan), for the process of the present
.b-Fruct of uranosyM chl or o”- deoxygal act opyr anosi de
InyepHaR i tens of TEE!iX (GappcitiGIg6viet)e TG cboalieng (%), and DMF
TGS- 6- acetate and TGS-6-benzoate and the |ike (v)
reusverc flopras perc ersmples BeMhencdmpans®n shows that the Cleaning In
Tetrachl oro- 6-acetate and Tetrachl oro-6- benzoate and
ptace (GIRE of vadsoftedrit agatrixr Qsiﬁﬁ%@éﬁera(i&h imobieC Bhas® is efficient.
sucrose ester including Dichloro-6-acetate and
Here hlthe o-mdetaamke . why i iijgedD s%pr%ﬁh‘é&m, Ueihy  05:1:5

1) suspende

inorganic salts, (x) organic salts, (

nfedhditbhamntbhid:wHRél L&hPodMbiGs indblid onS8LURhE matrix shows the

consistent performance since after 50 trials and hence the reusability leading to

improved economics of the process.
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enzynes, (xiv) inmmobilized enzynes, (xv) penta acetyl
sucrose, (xvi) sucrose al kyl 4,6-orthoacylate, (xvii)

WG rossoR, 3,6, 3,4 -penta ester, (xviii) SucrPSEIN2006/000327

6,4 -diesters, (xix) 4',6-di-0O acetyl sucrose, (xx)

6- O-acetyl sucrose, (xxi) 2,@LAIMS- Sucrose

tetraacetate, (xxii) sucrose alkyl 4, (xxiii)

6- prthoester, (xxi vé,sucrose octaacyl ate, (xxv)

sug'r 65 8985 R cSrnarations andsa dridker AR LackipER ©f F pradess step
sucrose al kyl 4, 6-orthoester, (xxvii) sucrose 4-ester,

( xvi CPINPHEEYapiaton d3uriication. mongentrajionG8epwatedng, one or more
acetate, penta propionate, pentabutyrate, penta

gl ut & &t @enyealtmodification includiigeie-pstadticatiorofand the like, of one
caranelization and the |like, b. the said precursor of

a chloorines eof suchbsrinate| sitessedneonisouridr, ethef daid chlorinated
gl ucose, (ii) sucrose, (iii) sucrose-6-ester including

sucr oseBundtedladify &N BretueddR Sas @eﬁ%z@%gﬁvaﬁdevbf a chlorinated

" TGS-6-ester including TGS-6- acetate an

TGS- 6ubresa @@hfbouﬁé{)frcgrﬁtd Grobbey gl:iféyrfl,i %?gg%rpg)ﬁ%ié%%?gagjt one or

acetyl sucrose, (viil) sucrose

(Viior& WELPSH ., 4" -penta ester, (ix) Sucrose
6,4 - C?I esters, % S%p,éti- di - Cacetyl sucrose, (xi)
6- O acetyl sucrose, 2,3,6,3 -sucrose tetraacetate,

d e S Cor id i _
ot b i 0581 St of SRR ol B crose
h I r I -ort hoest er Vi
Stor ose 4 Bupadid of 4R RS Rrk dng the BALLERT sEher Aahnents
f chlori i ncl ud t hej t | at e

Further Sy act Piothis ShenttBi ajhava At Pescsserstream in
i ncl [ , TGS

o o PR M [ SRS e Brabont s vt o
| aureate alnd the |ike, _ _

silica gel or a porous or gel cation exchange resin,

b. selective elution of one or more of an adsorbed chlorinated sucrose
compound from the said adsorbents, in an unchanged chemical
form or a changed chemical form including a de-esterified form,
individually or elution of a group of related chlorinated compounds,
and where the said adsorbent is not a silica gel or a porous or gel

cation exchange resin,

c. subjecting the eluant of step (b.) to one or more of a next process
step for producing a product including a process of isolation and

purification of a chlorinated sucrose compound.
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d. the said adsorbent matrix is capable of interacting
with a chlorinated sucrose conpound, and conpri sing

wor@7os230bre of follow ng: (i) a non sulfoni c PEFINR006/000327

(ii) nonionic resin (iii) an anion exchange resin
(BV)A péesdof ciaiml peRengl/ or surface group, which has
interacting ability with chlorinated sucrose (v) which
is rigid and porous, (vi) in the formof a nmenbrane,

(vii) hashsysdibebidcees BRéamhalor practieni mikake nddmhphsing a
(viii) has a synthetic base matrix of polystyrene,

di vi nyl b%BﬁﬁJS)%itﬁ)RSP}@)uceHO&i&’ BREredurdeeof a process step of

polyacrylamde and the [i1ke, (ix) has natural
| i . et L i ’ .
POl YTeT | BRI 8 kO 8 Ryl ecuror

nodi fied si.li W .t h aronat | al j. [ [

as subst iﬁdtseggﬁ?/%[ys’ %Qm%ﬁ‘alnézg%gd h% c@ﬁﬂ%ﬁ v@{%?ﬁé’ter, of
(xii) (xiii) has interactin rou lch is a part of
base mat PAHBHEGPLPIEHC e T SR ARISASK By HeRgssef one or
activation chemstry, (xiv) the said interacting group

i s unsat LEF@?ed)for(')s)ﬁ/i'l&ﬁoé? esfer pRstudinga @iuspsenf-acetate’ and
aromatic noiety of a Cl1-Cl8 carbon nol ecules, (xv) has _

t he i nt erGlocoseybdenapaties ahdl thgedikat Gin Syusisk-G-@gter including
interacting group is cyano, diol or am no, (xvii) has

t he i nt erfunroseg6gicetgie vdridc Bubmsedi-bénrzoate anat thealike i) 1-6-
ability or affinity or binding strength with different

chl ori natmgehiste BB IDEGXYLE-F ribt 6l S YS-ch ITRE-UORSTXGLIS ,
Mesopor ous, gl gaporous, supernacropor ous or

thr oughp%g%&%pnfr%?)@idé a%@ﬁjatﬁg a8 %S?;(‘ii\/f’ ﬁd@ﬁél&quglyding

matrix b ~one or nore than one of ‘a synthetic

nat ur ol PRIVIELY G008 G4 AR &bl K4 T Yergcrior
sucrose ester including Tetrachloro-6-acetate and Tetrachloro-6-
benzoate and the like (vi) Tetrachloro sucrose, (vii) Dichloro
sucrose ester including Dichloro-6-acetate and Dichloro-6-
benzoate, (viii) Dichloro sucrose, (ix) inorganic salts, (x) organic
salts, (xi) suspended soﬁds, (xii) Tertiary amide, (xiii) soluble
enzymes, (xiv) immobilized enzymes, (xv) penta acetyl sucrose,
(xvi) sucrose alkyl 4,6-orthoacylate, (xvii) sucrose 2,3,6,3',4'-penta
ester, (xviii) Sucrose 6,4'-diesters, (xix) 4',6-di-O-acetylsucrose,
(xx) 6-O-acetylsucrose, (xxi) 2,3,6,3'-sucrose tetraacetate, (xxii)
sucrose alkyl 4, (xxiii) 6-orthoester, (xxiv) sucrose octaacylate, (xxv)
sucrose heptaacylate, and sucrose hexaacylate, (xxvi) sucrose

alkyl 4,6-orthoester, (xxvii) sucrose 4-ester, (xvii) TGS penta

acylates including TGS penta acetate, penta propionate, penta
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based on one or nore of a polyner conprising PSDVB,
pol ynet hacryl ates, pol yacryl am de, a natural polyner

w@ee7o8303 nati ons t hereof having hydroxyl or dPGI/IN2006/000327

group, (xxi) a hydrophobic group, e. the nobile phase
used for baguhld bpahiaonglulsestb npental Uaureateandxix) products of
regeneration in both purification and polishing

cont ai Ns QRASNzaBh @n@fthd fkd;owi ng: (i) water at
neutral pH of 7, (ii) aci dified water at pH bel ow 7,

(ii1) alkaline water at pH above 7 and (iv) one or
nore op. e §£i@l%@&uﬁsﬂ%ﬂé"dﬁ%rﬁﬁté@ﬁﬁﬂros@td&ﬂm@s one or more of

i sopropanol, butanol and the like, (v) acetonitrile

(vi) chlg rl%g,]g ‘2% N 9@[] os&Oli N)egéﬁlog??e&ﬂéﬁ%cludén% sucrose-6-

chl or of or orone hane, ‘di ane an

like, (vi] e [ A
i ncl udi nga(%iﬁqé %%Q %l{;acisg é é? ﬁﬂfat t at(ﬁgssza%fﬁ%sq?hﬁ%fu%neq TGS-6
(ix) one or one | ceto yl
sobutyl LR ryﬂJC?%—E%wea e(xévyﬂﬁﬁggﬂoms? Rgséaiv) penta
i on-pairipg agents or agents and one or

af finity 3868/ /SusFoss, riidn §UFPEe AN %tﬂrmoéf;y'???@l(&fﬂ’yr%‘cmse
phosphoric acid, acetic acid, pentane sul phonic acid,
trifluor @366 Hepactadester,| guqﬁsﬁé 4ndiesters, (x) 4'6-di-O-
conbi nati on thereof, (X|)one or nore of a buffer,

i ncl udi ncpcatydsuarases (bimﬁf@{a,cea/lqwmatibGBGSlﬂ@DSG tatraacetate,
acetate buffer, a phosphate citrate buffer, a

ci trat e- aeip)t stcobaifdian .4, Boaheedie f(gili) saardsenadtaacylate, (xiv)
buffer and the like, (xii) one or nore of organic or

i nor gani G gAbdeSheptahcystePdhd %%rdsb%é@@c%l@téQﬁ\i')tkmc_rose alkyl
chl ori de, sodium acetate, sodium carbona pot assi um

phosphat ¢ afb%aééﬂem@. Eh@bse 4%&a$§h&mecm€ebonat e,

pot assi um 'acet at ni um sul phat e, amoni’'um
chloride (xiii)

c. the said derivative of chlorinated sucrose includes their
pentacylate further including a TGS penta acylate which further
includes TGS penta acetate, TGS penta propionate, TGS penta

butyrate, TGS penta glutarate, TGS penta laureate and the like,

d. the said adsorbent matrix is capable of interacting with a
chlorinated sucrose compound, and comprising one or more of
following: (i) a non sulfonic resin (ii) non ionic resin (iii) an anion
exchange resin (iv) having a surface and/or surface group, which
has interacting ability with chlorinated sucrose (v) which is rigid and
porous, (vi) in the form of a membrane, (vii) has synthetic or natural
polymeric base matrix, (viii) has a synthetic base matrix of
polystyrene,  divinylbenzene  (PSDVB), polymethacrylates,

polyacrylamide and the like, (ix) has natural polymeric base matrix
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one or nore of organic or inorganic acid or base such
as but not limted to acetic acid, citric acid,

W@ a007/@52363 aci d, hydrochl oric acid, phosphoric BCT/IN2006/000327

sul phuric acid, sodi um hydroxi de, potassi um hydroxi de,

triethyl asf negarpsé y @elibssll Bhitesart! Bexttat} Vandfle2iie, (x) is
sui t.abl e conbi nation of one or nore of (1) to (Xxii |ef’

ment | oned oRRgkKed: N85 e thdiﬂ&EH‘?liYci%y\A{)hﬁ ARRhARS andror aliphatic

affinity and/or interaction a

- chl opjq;  sflisti ' yink Fho GHIOr] dand .
oo RN I a8 LR e o
o IO ol o

conprises 0O r nore, of those nentioned in step (e) .
of n?hi s cP%ﬂﬁ?gm?eméH& EVORRT @@Maﬁenad@@mbfém(m(w) the said

one or nore of a method conprising continuing elution

wi t hout alfNerapiii@royup ihansatysatedior satucatethaalipbdtic and/or an
manner as in isocratic elution, or step w semanner or

i n a changiompticammeetyoetra & pENMBodarbbnt hiotecusk, 0@y has the
any volunme of liquid, as in 'step gradient' or any

sui t abl e Interatiing qusuisidiaigeh &low i ?Ni) Ple miferacting group is
conbi nations thereof. 3. A process of claiml or claim

2 conpri SeyEhodtholobr BRifo, Ofkv®) BASRNEfinteRactity gtg)u‘gnwhich has
adsorbent having on their matrix one or nore of

interactidi&efémnin@@rbcmgo%ggg &r |d8d ooﬁegﬁ@ﬁrig‘s’gstfe%th with

trichloro and tetrachloro I vative

ke, 1o neisr ofhaieddicrdte. SpRIH iy B8Re s donbaBorous.

nadsor b SohBRan Ut N, Ut SBRRGUS Lonmbhicuhgorous,

one or m)(x%() og m%d rlnggé %"erain(l:ons "Jlelxtc_:ﬁémgs)ér %ia?tiri)% bsagletdsén one or
more than one of a synthetic or natural polymeric matrix and having
amino (pﬁmary, secondary or tertiary) or imino moiety, (xx) a matrix
based on one or more of a polymer comprising PSDVB,
polymethacrylates, polyacrylamide, a natural polymer and

combinations thereof having hydroxyl or diol group, (xxi) a

hydrophobic group,

e. the mobile phase used for equilibration, washing, elution and
_regeneration in both purification and polishing contains one or
more of followi'ng: (i) Water at neutral pH of 7, (ii) acidified water at
pH below 7, (iii) alkaline water at pH above 7 and (iv) one or more
of an alcohol including methanol, ethanol, isopropanol, butanol and
the like, (v) acetonitrile, (vi) chlorinated organic solvents including

chloroform, dichloromethane, dichloroethane and the like, (vii)
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organi ¢ solvents, caranelization products and the like
by a nobil e phase conprising one or nore of follow ng:

w@ pgo7msases at neutral pH of 7, (ii) acidified MIX/EY20a1000327

pH below 7, (iii) alkaline water at pH above 7 and

(iv) one toluerd, dvitlf oae orlntsrbadf drnedtedinelidiry B@{?Pbeetate, ethyl
et hanol, isopropanol, butanol and the like, (v

acet oni t r iabetatd aha tHEKY (IRRSSS 0P bfa k8t i
i ncluding chloroform di (l(:hf%roﬁet ane, adi Coxﬁgbglggwgnaé:etone,

and the | ideghyi (ady dHNEhd (e hid 0 e of .an ..
ester incl udi%g blﬁ%}gltk%gcetadefh\éel%eglpsgg]gtcgtrgg%nafo% [réi-pairng
l'ike, (ix r f one incl udi aceftone, . .
met hy!| iség%sld}k%qmgr% aﬁﬁd&a{?w& &) agnﬁgfyo?” & binding
of a ion-pajri agents or agents and one or nore_ of

an af fini ?@é%@%°§'ﬁ%i"f@i‘4{@§ HNosRBRIC A6l: fAcekc acid, pentane
i ncl udi ng_phpsphoric acid, acetic acid, pentane

sul phoni cS@BF%‘]?'Ct Actd: udiitose edcetiacipald, ¢ tigdieemiamine nand a
and a conbi nation thereof, (xi)one or nore of a

buf fer, i ReNBidAHEN tharpek &xionsutbrf s1gre of phugishaineluding a citrate
buffer, an acetatebuffer, a phosphate citrate buffer,

a ci trat ebuftert atphasphiite putien, @neadatbtcebuffaranbemephate citrate
buffer and the like, (xii) one or nore of organic or

i nor gani chsfédrt a Gtrath-aetdtgtbutfer, boraie BaffdrO caAJnYt8 buffer and
chl oride, sodium acetate, sodium carbonate, potassium

phosphat ethepikepsai) WieCirt rhatCof BIFaRSOMRbRANROBAILsuch as but
pot assi um acet at e, anmoni um sul phate, a ni um

chloride fe Iirhi)e@f!ﬁs@diuﬁp&ﬂof?ﬁﬁ?,?néo%@gﬁ GcRfatl "9 HAR cgarbonate,

acid or base such as but not to acetic aci
CbmpborcRSae b SRR O AN, Byt camonat
POt 251 IR Hecht RN BB b e i
one or more of organic or inorganic acid or base such as but not
limited to acetic acid, citric acid, tartaric acid, hydrochloric acid,
- phosphoric acid, sulphuric acid, sodium hydroxide, potassium
hydroxide, triethylamine, polyethylenimine, etc. (xiv) and any
suitable combination of one or more of (i) to (xiii) mentioned above:;
chosen to achieve the desired affinity and/or interaction ability of
the mono-chlorinated, di chlorinated, tri chiorinated and tetra

chlorinated compounds with the adsorbent matrix as required,

f. further the mobile phase used for equilibration, washing, elution and
regeneration comprises one or more of those mentioned in step (e)
of this claim above and applied to the adsorbent in one or more of a
method comprising continuing elution without any change in the

eluant in an unchanged manner as in isocratic elution, or step wise
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nmore of (i) to (xii) nentioned above; chosen to
achieve the desired affinity and/or interaction

wa@piozios2as0f t he nono-chl ori nated, di chl ori nat BCI/IN2006/000327

chlorinated and tetra chlorinated conpounds wth the
adsor bent mairier r Ba CRARGINREG tharinae oUBbA berigd8s8me and over any
constituted in a manner suitable for washing of

unadsor be@oﬁ@rﬁ@@f“ﬁ&&iﬁ, af ihh_@teﬁ)egr%éjgé'nft’ Yy %Qﬂi)rfljta:i:Minuous

one or nore of DVF, inorganic s , organic sa
organi ¢ s@lyfBtiSelut I | ' ted by the
adsor bent %mtéﬁtxelﬂggﬂfﬂ%ﬁyééﬁ ictg){ﬁlg(;ﬁé,rgéﬁ. washi ng or

eluting with another suitably constituted nobile

Phas e plocass Bﬂlﬂaﬂf P 8!5??2 %}ﬁgrri]%ﬁ'%%h@iom@&%bf a3 or

optionally 1solating 'oro noc
derivatives in the nobile phase applied in a manner

descri bgd kpqCLAI 1 0] atj Jrichloro

and tet r'agh{hgr gﬁdgerl%él%ri‘tvggwha lﬁﬁrﬂgggr é’g?ri'){)r%]%b)? more of a

sel ective; I ing,one or nore of a suitably.

const it ut é@é%hﬁ$g§§%%lfqr8m t3fe? 419808 %#Iygﬁgay{qlqhbm and

claim2(e) _.and, appli.ed. in manner of claim2(T). 4 . '

A pr ocessleéfacgfoégrqlefﬂ"%f"eélCgi FHCEOSSe AN | GO RIS hepizyl or a

of a step of : a. usi n(g an adsorbent having on its

matri x on@henyngiogpoandnthentiks.ata iasigodndnshienc gndutetmchloro

a ligand selective for all chlorinated sucrose

deri vat i vésrivatives ohsucrese podlee ddsarbeant, ves conpri si ng

one or nore of tetrachoro, trichloro, dichloro and

monochl oro derivatives of sucrose, the said |igands

conpri S-ny'asbing @way smadaeibedi comipophatsi of atiey deed, if any,

cationic aromatic conpounds further conprising a

hal ogen apdmptigingides of umoteeof AMPY iisorggnia i grgakisdsalts,

the like, , to adsorb
organic solvents, caramelization products and the like by a mobile
phase comprising one or more of following: (i) water at neutral pH
of 7, (ii) acidified water at pH below 7, (iii) alkaline water at pH
above 7 and (iv) one or more of an alcohol including methanol,
ethanol, -isopropanol, butanol and the like, (v) acetonitrile, (vi)
chlorinated organic solvents including chloroform, dichloromethane,
dichloroethane and the like, (vii) toluene, (viii) one or more of an
ester including butyl acetate, ethyl acetate and the like, (ix) one or
more of a ketone including acetone, methyl isobutyl ketone and the
like, (x) one or more of a ion-pairing agents or agents and one or
more of an affinity and / or binding strength modifier including
phosphoric acid, acetic acid, pentane sulphonic acid, trifluoro acetic

acid, triphenylamine and a combination thereof, (xi)one or more of

a buffer, including a citrate buffer, a phosphate buffer, an acetate
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one or nore of a tetrachloro, trichloro dichloro or a
nmonochl oro derivative of sucrose, followed by, b.

wo@hiosgonaway unadsor bed components of the feebPlCT/IN2006/000327

any, conprising one or nore of DMF, inorganic salts,

~organi ¢ salffer, dppespiate ditrfdt suffet abadRhteZaict AR buffer T borate

products and the like by continuing elution, the s

el uant beiuffes ¢hibdhhie seﬂféiérfdl %qlkgoﬁédu %n@'?)f‘ refcff‘lffbamc or

the group nentioned in claim2(e)

manner  degfrhAae shits Ligh Bs2t (ilmlte%etloescc}qurﬁ cg]ljgrtlde sodium

L )

of one or nore of a ch?’j(])rl nat nc?tsucrose
fraction t ther,, the sai . .
bei ng suit %%%éacgnélp R{nu{?%rgop[%& I Bbtﬁﬁﬁgg' Fflfoéﬁk?%e potassium -
roup men [ cla|m2e and plied in a manner
gesc?i beolgf“?%’P £°Fﬁ52t‘f“9 cgrb ‘)R a0 S&Hm cP&fidte, cgmmonium
claim2 co i sing one or nore of a step of:a. using

an adsorb@ﬁgr‘ﬁtgwﬁﬁmSH'uﬂhémor@ (Xi}) one eF meiee abforganic or
interacting chemcal group or a ligand selective for a

tri chl or oN@EFINIGAFiIdeoTdPassusuais as bohpot bimited dmacetic aoide citric
of an am no group, or imno group and the like to

adsorb a e¢iicligrtarie deidi wafdrochlaic @viy, qswsphoricvasdid, NSulphuric
away unadsor bed conponents of the feed it any,

conpr i si ngcidnesadiumorteydedxidd/F, pdtaigRN| fﬁ?yoﬁiébhélé% triethylamine,
organic salts, organic solvents, caranel’i zat

product s pclswle’mhléninhlhé . WtéﬁBJhHQsﬁftefﬁlé %me‘irﬁ‘aq%oif%fdone or

el uant being suitably constituted nob hase

the groupmgpnbf WSR‘XI rfn@rlltﬂiiﬁdza{b%\/e %ﬂgs%%l 'agﬁl&ek/e the desired

manner descrlb

dichloro é\‘ﬂﬁlf}’%&] q’ﬁtgrﬁ?lohvguhf/y of Ehesun(fcr)r?g’ ghl%%atoefd di

chlorinated, tri chlorinated and tetra chlorinated compounds with
the adsorbent matrix as required, the mobile phase constituted in a
manner suitable for washing of unadsorbed components of the
feed, if any, comprising one or more of DMF, inorganic salts, |
organic salts, organic solvents, caramelization and dictated by the

adsorbent matrix used for purification,

c. washing or eluting with another suitably constituted mobile phase,
from the group mentioned in claim 2(e), and optionally isolating
dichloro and monochioro derivatives in the mobile phase applied in

a manner described in claim 2(f),

d. isolating the trichloro and tetrachloro derivatives in pure fractions by

selective elution using one or more of a suitably constituted mobile
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the columm and optionally collecting them separately,
the said washing sol ution being suitably constituted

worel7is23phase, from the group nentioned in cl aP@m/BN20)6/000327

and optionally isolating dichloro and nonochl oro
derivati vehasa fidve thekjrbep RhasiforRBPIn: 8Girkh 2(8) Eﬁﬂnﬁ@lied in a
ro

described in claim2(f), d. eluting out the trichl
derivati vengines uesiagg 2@ a pure fraction, the said

el uant being suitably constituted nobile phase, from
the group nentioned in claim2(e), and applied in a

MepNe pihREsS bPQSin 1 i i f gl aim
1 or c?ai m 2 V\,helr ei r??lg%lgﬁggéés&]sp rsﬁq?%g@? @Eﬁ}%g‘?ﬁf %gs eﬁ)eOfn']
or nore of a chlorinated sucrose conpound, preferably

[ o, TAOLsHRY 8n BdSPBER" haThbOBn B LIRS ofle PP TESR of an

flow, is conCentrated as we

one or no : . :a. adsot bi ng chlorinated .
sucrose cgﬁ%'%fﬁtr%@g gh?@'cgl 9L Phéntaany §e3%q:;|v,e;grr0f@3 chiorinated
colum by_draini,ng the col umm under gravity, or using

a suitabl 89%f9?%geawwe§st%ﬁ SHcTepR Seriyaties cgaprising one or
al | owi ng excess, liquid phase to drain away, b.

fol | owed H&Pr%afﬁffﬁgh%% icglesot dichlermenrd mlomoshlord derfivasives of
wat er, or water-solvent mxture, present in the matrix
bed, and 8ucrogg.fhe sgic liganddscempdsingInectibricwirtdatianic aliphatic
sol vent conprising water free organic sol vent or

m xture o@ndol valitnic amneaticecorhpoundshdugherugonmtisifgh halogen
limted to (i) one or nore of an al cohol including

net hanol , ard tanlile, furteprooptieing HbrenRk aHtheNRe! 1 K6 adsorb
(ii) acetonitrile, (iii) chlorinated organic solvents
i ncl udi ngorgdloprdrer 68 a AbLAEHERTRELAGS: dichloro or a monochioro

derivative of sucrose, followed by,

b. washing away unadsorbed components of the feed, if any,
comprising one or more of DMF, inorganic salts, organic salts,
+ organic solvents, caramelization products and the like by continuing
elution, the said eluant being suitably constituted mobile phase,
from the group mentioned in claim 2(e), and applied in a manner

described in claim 2(f),

c. selective elution of one or more of a chlorinated sucrose in a pure
fraction separate from each other, the said eluant being suitably
constituted mobile phase, from the group mentioned in claim 2(e),

and épplied in a manner described in claim 2(f).

5. A process of claim 1 or claim 2 comprising one or more of a step of:
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di chl oroet hane and the like, (iv) toluene, (v) one or
nore of an ester including butyl acetate, ethyl

wa@ewrassoand the |ike, (vi) one or nore of a KRCDIN2006/000327

i ncl udi ng acetone, nethyl isobutyl ketone and the

li ke. Aaprusogssnoadsdrbemt hadhg Coitiei? wagkebhe or more of an
de-esterification is |ntegrated in a process of

chromat ogristehacting ehep@balt gRIUPor 8g Hfg%ﬁﬁssc‘eléétf\fea%r a trichloro

contai ning a chlorinated sucrose ester conpris

f
ahi ch & chrar e S g eeE AR bR oF iRt ?E%imlﬂo gfoup o
I ' terifvi /
chi‘ori nat o piPdp S el ol B TS RIREH e Bgsucrose,

sucrose in the colum |tself t he said el uant being

sui t ably t asg, fromth

ment | onedg\{é%ﬁrn alléﬁnn%g( W%Eﬁrgegpﬁpp’@?nﬁﬂm ?raﬁﬁelrifged if any,

descri bed m2(T ing and purifying the

chl ori nat eg&gﬁ%'ﬁgs%nq‘ P%)nmf’ Z @MEdeWQaQ'SI %ﬁltsorprggmcpsalts

process of_an f claiml1l to claim8 wherein the

process SPFQ@ZS'# %@\‘ﬁfﬁ? @éa@ﬁﬁzﬁfpnrﬁﬁ’@uﬁﬁ ang theylike by continuing

chlorination reaction m xture applied before or after

de- pr ot ecBiUgANothe; aIdnluanRt bringdsuitdbly icoastittesiuoTabiie phase,

derivatives, b. a chlorination reaction m xture

appl i ed bEeEr tieggronp treentidnedriendaiat 2¢4), the dpplied i ¥a manner

am de, c. renoval of tertiary am de and salts from

sai d chl odéswiibed irsclamo@¢f) deri vatives, d. renoval of

tertiary am de and salts fromsaid chlorinated sucrose

derivatives before or after the renoval of salts

(or ganiCeswashing out dichloro and monochloro derivatives of sucrose out of
the column and optionally collecting them separately, the said
washing solution being suitably constituted mobile phase, from the
group mentioned in claim 2(e), and optionally isolating dichloro and
monochloro derivatives in the mobile phase applied in a manner

described in claim 2(f),

d. eluting out the trichloro derivative of sucrose as a pure fraction, the
said eluant being suitably constituted mobile phase, from the group

mentioned in claim 2(e), and applied in a manner described in claim

2().

6. A process of claim 1 or claim 2 wherein a process stream containing one
or more of a chlorinated sucrose compound, preferably with 5% or more in
concentration in the said process flow, is concentrated as well as

dewatered comprising one or more of a step of :
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i norganics) partially or conpletely, e. a reaction
m xture at any stage after partial purification of

w@hdoowsases ed sucrose derivatives through any oPCT/IN2006/000327

ot her operations such as extraction, chromatography,

crystal 4i zabb®ihg B cHidridaddd QlcrodB c}nh’kfbdnidkgnto‘;]@n %gsgrtbgnt by

substitute to traditional colum chronatograp

purify or Ié&%?ﬁff%@%n %gydrﬁfﬁﬂggﬁﬁo#orﬂ!rﬁﬁ TRELA ér%vity, or using a

compound used e prepara n e Salﬂ

chl ori nat ed; I Qs riyatives, h. for. further i

Ut 11 cat FaatlE B8, L A5 Rk oy preleat Sorsatpuing xcess
derivatives hy . subjecting the solution for colum -
chronatogﬁéwﬁimg?e#%ggnq%W@Ktion, and the like.9. A
process of any one of the claiml1 to 9 wherein the

rocess, i arried out in . one or nore of a node
gorrpri s?-néolﬁwe i P PLrging ivﬂﬁ\wﬂﬁ% itd|redoye aimeshall feas wiater, or
of a batch node, a continuous node, an expanded bed, a
fluidi zed""@éﬁjjsog’qn? fUxtHres resent in belnaatringetl| andii zed
bed (LSCFB), a sinul ated noving bed (SMB), a noving
bed, an inproved simulated noving bed (I1SMB), a
cent ri fQg8lutipg thaadsripag mpoleaule avithua solvent comapusingpiater free
adsorption being preferably perfornmed with a packed
bed chr onataagicaptiventow| miturerofesghemtedeleettd from the group but
chr omat ogr aphi ¢ col um, which conpri ses packing the

col um wi tot méed ttabfileonelsar erd oingh BR®ALNthAUNg methanol,
reacti on mass and nobil e phase/s through the col um.

10. A proetenobfiseprapahdl, RiadPhh&dthkOliRNe (0" a8RbRiLAE, (iii)

a process stream a. applied before or after _

de- pr ot ecéfigfindtbd bhgarfd'saEARLFHuGHE 'ARFoBfh! ¥Rhlo¥§in&thane,
| dichloroethane and the like, (iv) toluene, (v) one or more of an ester

including butyl acetate, ethyl acetate and the like, (vi) one or more

of a ketone including acetone, methyl isobutyl ketone and the like.

7. A process of claim 1 or claim 2 wherein de-esterification is integrated in a

process of chromatography of a solution or a process stream containing a

chlorinated sucrose ester comprising steps of:

a. eluting a column having adsorbent on which a chlorinated sucrose
ester is adsorbed with an eluant capable of eluting as well as de-
esterifying the chiorinated sucrose ester to respective chlorinated
sucrose in the column itself, the said .eluant being suitably
constituted mobile phase, from the group mentioned in claim 2(e),

and applied in a manner described in claim 2(f),
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b. applied after enzymatic or chemical de-protection
of the purified or partially purified chlorinated

W@ emrossozleri vativel/s, c. applied before or afPe&r/I2aes/ 000327

removal of the tertiary am de solvent, d. applied at

any st abe isdlating pad pudlyinguttief tidatinated afucriveofrbrmahetluted out
sucrose derivativel/s through any of the other

oper at i onsobuioh. as extraction, chromatography and the
like, e. as a substitute to traditional extraction and
distillation to renove water, f . applied after

puli #i BEACes afrany swicaof dainofl @ngtaieh| ®RHAEIRCHE YHEESR stream
i nt ermedi ate conpound used for the preparation of the

desi cetprisesonaatr atbre of;r ose deri vat i v_e/ s.11. A process

of any one of the claim1l to 10 wherein the process is
carried out in the range of 0 to 80 degree Cel sius,

pr ef er adl @ corinationlreattioannlxant dppiive batdie ®r after de-protection

of the neutralized chlorinated sdcrose derivatives,

b. a chlorination reaction mixture applied before or after the removal

of the tertiary amide,

¢. removal of tertiary amide and salts from said chlorinated sucrose

derivatives,

d. removal of tertiary amide and salts from said chlorinated sucrose
derivatives before or after the removal of salts (organics an/or

inorganics) partially or completely,

€. a reaction mixture at any stage after partial purification of
chlorinated sucrose derivatives through any of the other operations
such as extraction, chromatography;, crystallization, Distillation, and

the like,
f. as a substitute to traditional column chromatography,

g. to purify or isolation of any sucrose intermediate compound used

for the preparation of the said chiorinated sucrose derivatives,

h. for further purification of isolated TGS or its precursors or
derivatives by subjecting the solution for column chromatography of

this invention, and the like.

73



10

15

20

WO 2007/052303 PCT/IN2006/000327

9. A process of any one of the claim 1 to 9 wherein the process is carried

out in one or more of a mode comprising in single or in multiples or a
combination of a batch mode, a continuous mode, an expanded bed, a
fluidized bed, a liquid solid circulating fluidized bed (LSCFB), a simulated
moving bed (SMB), a moving bed, an improved simulated moving bed
(ISMB), a centrifugal chromatography, an annular chromatography;
adsorption being preferably performed with a packed bed
chromatographic cdlumn or expanded bed chromatographic column,
which comprises packing the column with a suitable adsorbent and

passing the reaction mass and mobile phase/s through the column.

10. A process of claim 7, as applied to one or more of a process stream:

a. applied before or after de-protection of the chlorinated sucrose

derivative/s,

b. applied after enzymatic or chemical de-protection of the purified or

- partially purified chlorinated sucrose derivative/s,
c. applied before or after the removal of the tertiary amide solvent,

d. applied at any stage after partial 'purification of chlorinated sucrose
derivative/s through any of the other operations such as extraction,

chromatography and the like,

e. as a substitute to traditional extraction and distillation fo remove

water,

f. applied after purification or isolation of any chlorinated sucrose
intermediate compound used for the preparation of the desired

chlorinated sucrose derivative/s.
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11. A process of any one of the claim 1 to 10 wherein the process is carried

out in the range of O to 80 degree Celsius, preferably at prevalent ambient
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temperature.
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