10

15

20

TI TLE A NOVEL CHLORI NATI ON REAGENT AND A NOVEL PROCESS
FOR CHLORI NATI ON OF SUGARS USI NG THI ONYL CHLORI DE.

WO BEOHRPGSAL FI ELD The present invention rel at esPEHIN2007/000076

process of producing a chlokinating reagent using

thi onyl chloride useful for producing a

Vi | SIHiEer - Haack reagent for chlorination of sugars for
productl on of TGS (1'-6'-Dichloro-1'-

o 5%%%@%@\%?%@5%%%&%@@% FOR

NVENTI ON: Strate 'g art _neth
pr o SitHGRINAGHON Q SléGARﬁ léﬁlNﬁ J@H@M&&UEP&@E( TGS)

predom nantly invol ve chlorination of sucrose-6-ester
by e HNICXIL ,s,ggber- Haack reagent derived from various
such as phosphorus oxychl ori de,

oxaIyI chl ori de, phosphorus pentachl oride etc, and a
ter hargreamtdevsnrmnn aslatgisntet Byprocessrfi medlqm)a @hlorinating
di met hyl acetam de to chlorinate Sucrose-6-ester, to :
f or redgeataisjrg 4hidhyl Ohibride hisefdgfalr aprodacing 08 eVilshiier-Haack
the said chlorination reaction, the reaction nmass is

neutdaygent it dhiorividtidn ®f slgarsUi PebdieRow pf TES: (Blek@ichloro-1'-
hydr oxi des of cal cium sodium etc. to deesterify /

deag emﬂl?é)RYt 1EnRtraRINdsya-Liitoro-4- Asiei)xy galacto- pyran05|de)

"trichlorogal’'actosucrose to tor
trichl orogal act osucrose (TGS). TGS i's vveII known as
zer BACKGROUND O THEINYENTIONeet ener. Vil smei er - Haack
reage’nt (Vilsnmeier hereafter) is derived by reaction

Ch STofSidh CArabRG: Al cRIGRELY BERLERHY 4. 6
b EA kot - POSE bt gieh skt *Blhaton o

sucrose—6-ester by use of Vilsmeier-Haack reagent derlved from various

chlorinating agents such as phosphorus oxychloride, oxaIyI chlorlde
phosphorus pentachloride etc, and a tertiary amide such as dlmethyl
formamide (DMF) or dimethyl acetamide to chlvprlnatci-: Sucros§-6-§§t§g, to
form 6 acetyl 4,1', 6'trichlorogalactosucrose. After the said chIorfnaﬁi_Qp
reaction, the réaction mass is neutralized to pH 7.0 7.5 using appropriafg
- alkali hydroxides of calcium, sodium, etc. to deesterify / deacetylate the  6
acetyl 4,1’,' 6'trichlorogalactosucrose to form 4,1’; 6’
trichlorogalactosucrose (TGS). TGS is well known as zero calorie high

intensity sweetener.
Vilsmeier-Haack reagent (Vilsmeier hereafter) is derived by r'eaction of an
acid chloride, e.g. phosphorus pe‘ntac_hlqﬁgjg or thionyl chloride, with a

tertiary amide , usually dimethylformamide.
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POCb, PCI5 and a tertiary amde such as N, N -
Di met hyl fdrmam de (DMF) is well known. However, they

w@eoengtss7 a | arge quantity of phosphates as  PCT/IN2007/000076

by- products, which are cunbersone to renove and

di spose of f.. . Phosgene is.a very useful, chl: r| nat i

2o D prRAratarOp B isteids reghdntind HhioRHApal insfigsuch as
r eagent 3%/ reactln(r:j with DMF wi t hout ettln i nto.

pro ryf a@pq% ﬁHgQ @909‘? frgethylformamlde
However Pho ene i S an extrenely toxic gas and is.an
env(PMRireist f &ngwaortteweverTithey | genasatep & daigel |qu9n@i1y of
usi ng 'sul phur contai ning inorganic acid chlorides, ~ .

i ncphosphagtedhiasnby-protiusts devhichd arel shonbgrsooe otoi dembue & d
generation of  Vilsneier reagent by reacting with DVF.
Howelspbse @i dosgbne [i¥ advery susefult drdorrating odgemt ivetidsh ehin be
sul phur- are fornmed when thionyl chloride or sul phuryl

chl psédigor prphratiohhofDVismeéief rédgent IR6 RAENG YA OMH without
formati on al so conti nues when sucroe 6-ester 1 s added

Coppgﬁgggﬁg g@béé@ %@neo\%ﬁér? A% Eesw b%réo%cvsermowever,

redi ctabl e I't ctan aea,,,

for

i EnGodie v Eh PR R P h0sR é*’@" e RRBiG Bonger.
Oor . 1S very nger ous .el enent

i BRGeRiasgrersbibF ofut s RP G B ganie fold e,

equj val ent halides for, chloyin t| on'teaction. It

nec BSUEIRG ¢ o?‘fqr%l Mr'd&af%’w rﬂoﬁﬂl?&'f’?n&”t gpgeratlon ‘of

reaction.on a commercial scale for utilizing sulphur

conVismeies reagent by reaction withiPMA. ddawevsy, gassque bywrogcts in

TGS. Violent nature f the reactions conprising thionyl -

chl thei faemanf oxides af sulphunaee foempgdethenothianyl ghldede or skilphuryi

by Cardillo (1992) in "Reactivity of thionyl chloride .

scheéemprdéihveact mwith OMF,aahd 1882 ga%é()d&)by@?&dcarfgrrﬁaﬂ'dk) "al$o

This invention describes a novel process for

pr epavitiiues widn §udﬁ©é’-6|-ester is added to the reaction mlxture This gas

evolution is very copious and at any unpredlctable time it can take a form
of sudden surge leading to g ru.n-away-reactlon like sutuatlop leading tp
reactants getting thrown out of reactor. This is a very dangeroué éle’me‘nt
in using thionyl cﬁloride or sulphuryl chloride or other equivalenf halides
for chlorination reaction. It is necessary to find out safe way of condiicting
this reaction on .a commercia_ll scale for uti]iiing Sulphuf contaifiing
inorganic acid chlorides foi production of TGS. Violent nature of thé
reactions comprising t_hionyl chloride as a reactant are very elabdrgtéiy
dealt with by Cardillo (1992) in “Reactivity of thionyl chloride s:chemé's‘

Chim.Ind. (Milan), 1992, 74(12),879 Lang (ITA)’

This invention describes a novel process for preparation of a novel

chlorinating reageni of Vilsmeier type from thionyl chloride or sulphuryl
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chlorinating reagent of Vilsneier type fromthionyl
chl oride or sul phurylchloride and a new nethod for

W@ hdoon99sat i ng sugars, including chlorination oPCT/IN2007/000076

sucrose-6-acetate to produce TGS. An inproved nethod

of h ndI| of viole se n

dur PRBNSE ece sewsetiod B Epl7inglThg 3353 il Sflorination
usin Vi | snei er . reagent ted by reaction of DW

wi t BT %fﬁ?@qg-@ﬁi%?u Brﬂuggﬂ-%{rgﬁuryl chloride is being
reported. THE PRI OR ART Jenner et al (1982) in US

patent no. 4,362,869 clained Vilsneier reagent of

general formula [ X ClIC dbd..sup.+ NRsub.2 ] d. sup -
(1) (in which X represents a hydrogen atom or

met Ayl improvgs medhed ok baedling: of vialeat ;gy[se@.,la)gwsslqnsagccurnng
i nert solvent, which was obtained by reacting Thionyl
chl dufinge & anréceﬂs) ofythadpieparation of nahlerosupars ( 8sing nVijsmeier
whi ch becane hot and the m xture was evaporated under
vacdgeat gefedted &y. rehotigri v DMB ywithp thitweyl aohtaride of sulphuryl
sul phur di oxide released fromsuch a small scale

r eaghloffle iSbeiRg Yeporiagscul e. Hence, the exothernmicity
| eading to a runaway i s not seen. However this

reaction if scaled up to a large scale, could lead to
t he ITHEBRIORARE e of reaction. Mfti et al (1983) in
US patent no. 4,380,476 have nentioned that "The

i noJQt?rgééCeta‘ﬁ ég% 'lﬁrU§|‘5afE?1Y nBe4, 3%9%6@‘(93%&5; VFIQ'hé’iBV Feagent

chl or rus oxychl ori de, or sul phuryl

chl gy gsneral QUL e[kh' BRY bpd ] dydp ! P“%g%kg (i

chl Wer e not acl elr

whi ¢h i cat ed ontlnw furthe :
san@ NsW, Blcbn&nre‘?rﬁg? Fy‘{rﬂ% '};\caftamc ofi'd én‘ lﬂé aend R
i s phosphorus pentachlorlde They did n tre

act {RATesaNtp A Ayl iGFRHRISE B8R IRt IRiYentn Mk Bihe aarobta'"ed by

sul phuryl chloride for Vilsneier reagent fornati
reacting Thionyl chloride (8.5 ml) by adding the same to DMF (8.4 mi)

which became hot and the mixture was evaporated under vacuum at
50.degree. to give a syrup.The amount of s_ulphur dioxideAre|eased from
such a small scale reaction is very'minuscule. Hence, the exothermicity
leading to a runaway is not seen. However this reaction if scaled up to a

large scale, could lead to the runaway state of reaction.

Mufti et al (1983) in US patent no. 4,380,476 have mentioned that “The
inorganic acid chloride may be, for example, thionyl chloride, phosphorus
oxychloride, or sulphuryl chioride,”. However, thionyl chloride and
sulphuryl chloride were not the acid chlorides of their choice, which is
indicated by their continuing further in the same statement that “..... but

the acid chloride of choice is phosphorus pentachloride”. They did not
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Mention has al so been made of utility of Thionyl
chloride for preparation of Vilsneier reagent by

wRadohloenss7 et al in US patent no. 4,617,269. Theyr/exdewooore

Thi onyl brom de (280 nl) totcool ed di methylformam de

(260 th vi oro stlrrln xture

St Fentat polaleend ShRbind.iisd ot tiond Ensidh iy sl chigride
then for a further hour- and allowed to cool to
anbfAMiISMEidPagRME™HIONN xt ure was filtered and the
resi due washed wth dinmethyl formamde (2.tines.50 m)

and MERGER Yas BlidbebednlMBdE1or Ll df Finfshyl Bhléné@%r%éé%tlon of

to yield 320 g reagent. Here, "the reactlon was yet

smal 4y |‘ngle§'r§§$ JW‘@ ?ta'ﬂ??orﬁr EEFH ?‘éke‘?\tﬁlﬂo d4§‘]<7 §§9 They

evol u |on cou rous stirrin

OB 198 U

tri éh@%dﬁi"go&g ? LN ?wpw&sﬁl%m”éylv@rﬁ% 4 5ho m
t i de/ d

L B eoR e Bnerh Shikrs ris ol (B 2ol flaytes at
and .al cohol s. Parti cul arI hey chlorinated

2, 37@ degree.-80¢egres. &e@r}g ﬁm fofa fusthgpihgupand allowed to ¢ool

4,1 ,6'-trichloro-4,1',6 |-trideoxygal actosucrose

pentaambient demperature. The nnlmur@m fitereshand the residue washed
1,6-dichloro-1
, 6- Mtdemmpthylbéd)rmarﬁ]dfer@dtmés;ﬁﬁnnb);ﬂn&dxetﬂybfaﬂqer-(100 ml) and

'deoxy al pha. -gal actopyranosi de (TGS).

Tr i ahedyn pldesiicatoe, ©xyield/ 320 gheslgerar Hetes eite asaction was yét a
recoverabl e catal ysts to reduce side reations and .

Gas gl RYSiES, OHGretrRS BrobRIR VG lsdyhuiregiakidengudigtion could be
ref uxing for a long period of tire such as 2.5 hours

: even hi gher. Homer et al
(19 %ﬂ%{fealﬁﬂﬁ%t gﬁgtﬁﬂgﬁa4 977,254, chlorinated sugars

and partly protected sugar derivatives by reaction of

unpOdBrar etiah¢'®88kin UG patest wot #,788i526yuseshiripheaygpbesphine

forma persul phite followed bydeconposition of the

sul pkideghignylughdoride amd tnipftEngiphssphuhe tsetfidefthiopylachdotide a as

of the chlorosul phite groups and insertion of chlorine

at ogschlorinating reagent for ¢hlorination of carbohydratés and alcohols..
Particylarly they chlorinated '2,3,6,3',4‘=pehta-0-ééety|$uéfcf>sé to obtain
4,1",6‘-t'richloro;4,1',6'-trideoxygalactosuérosé pentaacetate fof its eventul
conversion to 1,6-dichloro-1 ,’6—dideoxy-.-beia.-D-fruCtOfurahosyl-4-—c‘;h|of@4-
deoxy-.alpha.  —galactopyranoside  (TGS). Triphenylphosphine
oxide/sulphide are used as recoverable catalysts to feduce side reations .
and gaseous by-products are removed by resor'ting to reflixing for a long

period of time such as 2.5 holis to 5 hours dnd sometimes even highér.
Homer et al (1990) in US patent no. 4,977,254, Chlorinated sugars and
partly protected sugar derivatives by reaction of unprotected hydroxyl

groups with thionyl chloride to form a persulphite followed by
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at one or nore positions, characterized in that
formati on and di spl acenent of the chlorosul phite

WQrwape5ahd i nsertion of chlorine atons is effRCT/BXROGHO00076

rﬁaﬁ:tion W th tpi onyl chloride i n an i_nert sol vent in
t or faRamBeHIfidn ? oto En SOl BRUns” 5P Yo IR dphites

pref_er nce, . se Cco d to a reaction W. Qo i
RefaBrent £F I EhiSBRyRbiG oyt BRI Ensedlin bl thipane ators
nuch | ower, reactjon stages are' nore and hand|ing and:
i soRhOMR AT BYoTe PREYPOS ANgMGterizestiB thatdpHpatiorard d'sp'acement
difficult due to their hygroscopic nature. \Wal kup € .
al pfiteoghloresulphita tgeeupsnand mseawnm:;shl@nr@@tnmsesﬂfected by
have. descri bed actual nethod of using thionyl chloride,
f or redttion i with ithionyin chibridé -in esrctiniarh sodvepit ri the dpresecen of a
stirrer and a reflux condenser topped with ah argon.
i nl qbatemurvhaﬂuﬂmrﬁgerid’raltfoﬁ@mal Tty psartion shibwemsred not 4
by bubbling argon gas, the said evolution of SO2

OCCRION f réfeferice? Becalise BatApail 8 rosSioh Wi oIt
di ssolved in DMF, cooled to - Q .degree C, reacting

Wi t Fbéﬁ'%hpné(lyléwlf%m qﬁlsa%%ﬂ%ﬁ“l@ﬁ%&? 1VET  PedRfibh %%&55 4ré

10 m rut 8s, “acconpani ed rise in tenperature to

17,4507 865 n ARG °3hd Ndolbfish LS2EhIoPS MRt r‘ﬁgrmedlates are

therea over a“perio M nu

eed of rat| on of S ih” th| s V7
casaﬁP@'Fﬁientpahﬁ'BﬁW@F?%cWll'Swerl ng the tenperature
of the reaction m xture to well bel ow sub-zero

t enpediriped £1UM1000) @NUS Dakshti vl 9080.dEBt inosxathple 13, have
thionyl chloride, the addition of thlonyl chl or i-de -

I € S@ch%ﬁ SR theod B Q@.h‘@' thfyl QI‘fISﬁdé“ForeéHI&Wi@n in WhICh

perlodo time, raising thé tenperature -of

" ALl L Xiided QRBSALHRG: bk %9reﬁsgrc%ﬁ§exgestebé&d with &

OVG peri es an

argon inlet, which suggesteq thet SO2 Iiberated |$ removed' by bubbling
argon gas, the said evolution of sb_z occufring in the steps of feacting
sucrose-6-benzoate dissolved in DMF, ¢odled to — 30 degree C, r'ééétihé
with thionyl chloride added dropwiseé over a period of 10 minutes,
acconipanied with riee in temperature to =17 degrees, and heating thé
reaction mixtufe thereafter over a periéd of 15 minutes to 69 degrees. It
lowering the temperature of the reactién rixture to well below su_b-zero
temperature during entire period of addition of thiofyl chloride, the addition
of thionyl chloride itself was dropwise, 'g'r"'aduél and over an exterided
period of time, 'raisihg the temperature of the reaction mixture thereafter to
69 degrees was also gradual over period of 15 minutes and all these

measures were supported further by argon gas bubbling which shall
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measures were supported further by argon gas bubbling
whi ch shal |l renove the sul phur di oxi de gas

Weeyassously fromthe reaction m xture w t hoRET/IN2007/000076

allowing it to build up to@ critical concentration to

no. ragnued s $BlgGE Sadk BBa PrRpbbEorr i gBRGH mixture
gglrttc;’:'tlhgafwéo‘?‘@gét'?ggt tgﬁlgt ﬁ[ré tgugft{g@l\éat{:grg‘@ﬁtprggen g lead to an

thereof with thionyl chloride and a nitrogen base at a
r at B¥PIeSioBRbout 1 nol ar equi val ent (ME) of thionyl
chl ori de and about 1 ME of base for every ME of free

hy dy@xilet al (19827 éﬁt‘tﬁ) @Dﬂ'ﬁ 1elllé§/e°&es%hbé@|avrﬁ8&ess for
o St

Chl orlnatlo using( "thionyl chloride and

E{g | n?ﬂ“ﬁ&:&%ﬁ s@%@ oilggcgtﬁ”l\%ggg %gb H]%T{é J@r '%é.]gt.on of
ma)llsﬁ abgﬁeﬁf tpg'i\t‘,"’tt'v\ﬁn tﬁﬁ}tetok tﬂ)}f"m%}ﬁ %ﬂ'?fgﬂe ﬁ&’ ]ggril%ogen base

sul phite, and two nol ecul es of h en chl

pyr BliAralie sl 3beu hEI0iATRGuAIeR (M FioPY rideand about 1
degradati on of polysul phite, which reacts with the °

hy dMfgof beke dei everyroMBcof Bee thydraxyhnipya npen-Feactive moderately
hydrochl oride. In a second stage, the sulphitéis
decopolaoseldedly a further reaction with thionyl chloride
to provide two nDIecuIes of a chlorosul phite. In the

hy e oIarRact BBral BTG chife BhbCptiling RS, peen
R CHE R Ry L el
pol yhydr.oxy conpounds | eads to conpl ex m xture

pr o@0@t 44Ti85shas sxplainedathalinadfireh stages Vo @dPQW" rrlgcules
et al (1992) by their finding that sucrose protected

at RQH eaetswith tiony chiaridedtoeformsa stlphitenant twe seeleeules of

with thionyl chloride and a base such as pyridine or

an ayénpgenbshiotideé ePyridine acts as acid acceptor which prevents
degradation of polysulphite, which reacts with the hydrogen chlorlde
molecules to form pyrldlne hydrochlorlde. In a sec_ond stage, the sulphite
is decomposed by a further reaction with thionyl chloride to provide two
molecules of a chlorosulphite. In the third stage, the chlorosulphites react
with pyridine hydrochloride to provide two molecules of chloride and two
moIecutes of sulphur dioxide. However, application of this method directly
to sugars, which are polyhydroxy compounds leads to complex mixture of
products. This problem was aimed to be solved t)y Khan et al (1992) by
their finding that sucrose protected at the 6-bosition, or sucrose itself, can

be reacted with thionyl chloride and a base such as pyridine or an alkyl-

substituted pyridine to provide a good yield of the required chlorinated
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pyridine to provide a good yield of the required
chl ori nat edpr oduct, provided certain conditions are

wOoredo7/094sse t oo | ong periods of refluxing perhapSI/mew/000076

managi ng gaseous emni ssions.7 Faircl ough; Hough and

Ri chardson in. dr at Research 40 197

255 PRhiEl uiolieRecr TN sPPALPTe AT et e o fijo”Beriods of
pent aacet at e and ot her art ially . protected sugars with
sul pluxipg Rathaps belp NGNS BRSPS ed out at

subzero tenperature of\-75 degrees celcius with
sti Ehirf18udte’ HbagH dheuR&harHéomﬁncatdo@%&té CRé},tebﬁim4O(1975)

room t errper at ure. is clear that gaseous evol ut i on

Vas sf 05258 bde&?rlb'eg @BHnat& B?'EP?F‘-S!E% entaﬁgtate and

acco rring enne
8 9

rasSfie rtr?‘f'x %re 4, %‘:u&%'r%?ﬂaa%ﬁ%ﬂ%ﬁ%}'f? deh SheTedtipp wes

? g%&?'gf’lﬂ%éd gﬁ%‘yfajamg t%/rg ol 'ggqfrgéé églcl'rlureﬂ \gltth Sfirring for

chlorinating reagent is used |n a mxture of an

or gfaw choas Redipther allowed toyattain feom, temBETalie, It g clepr that

hydr ocar bon, |ike chl orof orm dichl oroet hane and the

| | kgaseous revehitioon was esantiolied by angingerveey alowr ctempssature
t 45 to 55 degrees celcius, is refluxed further for 4
houas@jmpbmedbheﬁﬁmglorinated hydr ocar bon i s added at

the end of this step, resulting solution washed

S c €SS hydr,.achl " di L
R S S Dl e 5 i T e
f chi at t follo ' ' '
decB °§ﬁ3“t§&wﬁ¢r§?m$ RIGRUTIRE oyl AV Pentaprapelgguerose
et aI , used a small excess of sul phuryl chloride to

ens srdonedpsidpaunyhehieridmat a Feastian demaaaternt 28 idagses to 80

e.g. -75.degree. C. rising eventually t:o room .
t enflegreesr@. Thierchdorirétingl reagentdistused i grraixture d)@egegamc
of sul phuryl chloride (e.g. 2-5 m per 1 g of :sucrose .
penaamaebasea like pypigimeednt @ clioriiated hydrocarbon like chloroform
dichloroethane and the |rke The reactlon is exothermlc and temperature
fises 16 45 to 55 degrees celcrus is refluxed further for 4 hours and further
| chlorrnated hydrocarbon is added at the end of thrs step, resultrng solufion
washed successively with hydrochloric acid, water and Sodium hydrogen
carbonate. The reaction proceeds by forma'tion of chIdrosUIphate esters
followed by their decomposition to form chioro deriVatives‘. Fairelough et
al; used- a small excess of sulphuryl chlofide to ensure €omplete
chlorination and a low temperature, e.g. -75.degree. C. rising eventually to
room temperature. Jenner et al found that a greater excess of sulphiiryl
chloride (e.g. 2-5 ml per 1 g of sucrose pentaacetate as opposed to about

1 mi per 1 mi of pentaacetate) and a much higher reaction temperature

"(e.g. 20 up to about 55.degree. C. or more) give improved yields, typically
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1 mM per 1 mM of pentaacetate) and a much higher
reaction tenperature (e.g. 20 up to about 55. degree.

W@2000/09956T €) gi ve i nproved yields, typicallytoPEBR07/000076

7%;% However, a di sadvant agﬁe of this process is that B
e R R TP Rl B B Brof TR 008 8 ogori

the_formation. of difficult t gte unwant ed By oo
or oBUERS. el fging; s rebed JB<oe B iy (e putpni

chloride as well as sul phuryl chl.oride in conjunction. . .
wi t AhipFdenlegding: toathe deidnation ab diffiedt i seppiale yinwanted by-
However, the reaction described invol Y‘eu\‘/er_ smal b i
scapedugtse In exampiel 8 @ suespspinp sweuek thicmgighprideoas wvell as
to 3 hours and addition of reagents is done very slow,
al | sulphsrybbhkiodde liy coojunction alithttichlgesstibare and S3Mbrhast béen
high tenmperatures. Mif'ti et al (1983)ihave-alsos- . -
cl adesibedhHowenet, itié redctivnrdssesibéd @olvec vesesmall scale, aré
derivative with sul phuryl chloride. Mifti et al have/
di sedfieixed fohadeverd | tiuiRs Gtingingofrdin bStol or AGESVaRD dddition of
reacts with an inorganic-acid chloride, which anbongst

2 | ish i L oci des, s SR ool
sul h%&? 958 gildgp |&3\é o%.s‘ﬁi—lod\}\leggér %\X@?ga? g%? Eg!l 'tfgét:gggéou S
of Lhe. ti-on. . for other acid chlorides
fro%n%ﬁﬁ&ed'agf&ﬁoﬁe%ﬂﬁé\g docunents, actual reaction
steps are not .described- for sul phuryl chloride o
r eabiuftngt al (198B)\awe alsercldimeliidhidrinationlof avorioacylatest suciose
patents. Thus, so far as enabling details about
Vi | gsmiative vathn@ilpiautyF cHionida) | NWiret lal bv@disdiosied that Vilsmeier
concerned, they are tescribed for the'first_time:in, ..
Uhi feagBREis fofiied When\BIMF reéts MithPars thof@aHic-@Bid! ctldride, which
sul pharyl chloride itself can be used as chlorinating.. .
oot gf;ngn%\' thglf F’iﬁ‘iﬁ ﬁﬂlé)tnb@é, % 518 rﬂéﬁﬂgc{i{@gag)oﬂ&lm%a%@phuryi

[ av ydroxy' groups t _ sequent Fy

o B P o SRS sl BT e e
other acid chlorides from Mufti et al oF priof docufments, actual reaction
steps are not described for sulphuryl chléridé reacting with f)MF either by
Mufti et al or in later patents. Thus, so far as enabling details about
Vilsmeier formation from sulphuryl chlofide is concer'ned, they are
described for the first time in this speci'ﬁc'a‘ti‘on.‘
Mufti et al also mention that sulphuryl chloride itself can be used as
chlorinating agent; which reacts initially to form chlorosulphate esters of
available hydroxy groups that subsequ’éntl'y’- or sifmultaneauisly deéé‘fﬁr‘aééé
with inversion of configuration to provide the corresponding chlérodéoxy
derivative. The chlorosulphéted intermediates can be isolated in by
pouring the reaction mixture into ice-cold sulphuric acid solution and

extracting the acid with a solvent. The product obtained Mmay be
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derivative. The chl orosul phated internedi ates can be
isolated in by pouring the reaction m xture into

- WO e@7/09587 sul phuric acid solution and extract i PGI/IN?807/000076

acid with a solvent. The product obtai ned may

B E  HelTHTR o bt s, o
int . ' v+ :

. R SgER oA bl A B M
285 S s SRS Bp e bR

over a period of 1.5 hours maintaining tenperature of

t hehereg: tpreferable- 7ibigiggaetion @lsgonvelved Yasy| slew addities of
of this reaction and further, pyridine is a noxious ,
sol salphuryt chlorida caved aoperénﬁbbﬂécg,/ hparspmeintainieg temperature of
period taken for addition of sul phuryl chloride

i ncthearaction td —-F6adegreds Cheointiagtto dimitadiods af this reaction and
commercial scale, it is very clear that slow rate of '
addfdrihen, pyridate 198 noxue sHvambidbas sheuldrst avoided, if possible.
inefficient'. It is clear fromthe foregoing that with

t heThe Parib8 TBKEn fdalddRRnesTsuIpHRYICHIGide ineleRRES With scale of
controlled, with no known method to control it at

i B {égalé"“?b%é”? S%ﬁ‘f%fﬁ%‘%%"—‘%%ﬁ?} N
red-to dn be red:
o pRaTGh ek e BRsGR mtbbprpatd etigets | 0o

partially protected sucrose derivatives, use of
sul phigr gleatftami e fasegoind|thal mathi thee aempuitenterd that gaseous
remai ned i npractical although the reaction w.ll not -

Pr ogisre dGEENRIcHBEELD Yot GIREdS twithS HE Iknd@vnl meg®dd to control it at
quantities of inorganic phosphates. BRI'EF SUMVARY OF :

THELLAYANBORN tdBeRitGes Nvith WG Knb@h ARBJISOBF whiiP (ke time

process based on"a new scheme of reaction in which in

| ar i W HdF Li@RoR Lahi5e rddtél \th 18addrido EndrPhERSE: With low
specificity of sulphuryl chloride/pyridine system to chIorinate paﬂ.ially’
protected sucrose derivati\)es, use of sulphuryl chloride as a chlorinating
agent has remained impracﬁcal although the reaction will not produce

cumbersome by-products such as large quantities of inorganic

phosphates.

BRIEF SUMMARY OF THE INVENTION

The present invention describes a novgl process based on a new scheme
of reaction in which in large produ.ction batches invqlving violent release of
gaseous by-products, arisi'ng due either to use of thionyl chloride and or
another sulphur containing acid chlorides such as sulphuryl chloride as a

reactant, is controlled by use of addition of a powder of inert substances,
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gaseous by-products, arising due either to use of
t hi onyl chloride and or another sul phur containing

wa@edod/oedsbor i des such as sul phuryl chl ori de as BCT/IN2007/000076

reactant, is controlled byltse of addition of a powder

of inert substances,jnert to the reactants of a . . .. .
realrrbte BRGeARAER-al fyeastion e AlcAI§ iR girdes cogditions
reaction when thionyl halides, part.icular] ?/ tEi j%na/l" o
chi 6F izideaglion sheshihipnylc Arlidesy epatiguladi qthfanivh chioride, and
reaction schene for chlorination of conmpounds having .
or g&ulpbudyb rehdrisgs armused Hy @& dﬁ@ct@nosiph&rneg@ﬁe@mpr"ﬁ@n of
partially protected sucrose and-their derivatives in .
par tompbands Bavihg aorgamid esonipasindd dmving hydroxy Igsdufy in géneral
limted ;to, an adsorbent or an inert matter and the

| i kand Paetictigi moteattsbsinrose and|theie derivativiesuih peeficudar. Stuch a
limted to, Activated Carbon, Zeolite and the like. -

The psatidnelidesawvitisut BRng MRitedide, sH alisarBemosak didrhmatter
silica, calciumalumniumsilicates and the like. In

one1pAbRdi TR TRE S418 -hAYGBEACThelleY, AWilRIURY being limited to,

]torm m ni-um chloride chlorosul phite or N, N-di methyl -

L BRSO 0 B85 W AN R RS e,
o St e BAEH ll P a Besee

chl orosul phite adduct fornmed fromthionyl chloride is

usefh afeidmboditnepeoeitaé envantionu bk Nidimethyl Feradmirduint chioride
does not solidify at roomtenperature. The . -

Cor pRIBRAENME  astd U N-difdtiey O Sednfiiiam’ OcHIBEHd © eorosulphate
sul phuryl ‘chloride with DVF solidifies easily at room

{ eBEGLYTSmARY répRoteIp TR AhiByicalonRe dnbidts @yﬁdagaﬁaé

hence can be used as a Separated reagent or as forne

ol T 3 Tehbg) il AR o DpRRERLS T agiofhent 1n

ano I nvent release o

5250 B R A B 8 O e

th iosnzéedcg.le, ?rg-lsﬁl& g%i!ersal’féé) r'[])lrjcgalulct ?trs‘]‘clél?rbiegaeusrea}t rIi‘eorestrj1nt)'€%nisoilicl.i'f“y ét
room temperature. The corres‘po'nd'ing édduét‘, ChléfOSUlpﬁéte fofr"néd fr’brﬁ
sulphuryl chloride with DMF solidifies easily at roofi témrjéréthé and can
be Separated and used latér and hénce can be used as a éépé“féiéd
reagent of as formed in in-situ form itself without separating Gut.
In another embodiment of the invéntion, release of the gaseous
adding DMF to either thionyl chloride or sulphuryl chloride rathér than
vicé-versa. Gases are released in controlled manner and Vilsmeier
reaéent is prod‘uced in a safe way. In this embodiment thé reaction i§
spo'ntaneous and thé sulphur dioxide evolved is not accumulated in the

reaction mass. This is evolved instantaneously and nitrogen sparging
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vi ce-versa. Gases are released in controll ed manner
and Vil sneier reagent is produced in a safe way. In

W kiog/oeasbpdi nent the reaction i s spontaneous aPdI/IN2807/000076

sul phur di oxi de evol ved is1hot accunmulated in the

reagt) on..na s_evol ved i.nstant.aneo
RSP griRa B, oS EYRBe R ER B SR /B asprbeit.
wi t hout any hel p of adsor bent nce nitr en spa

i t sElence gitiaenFparging feel &w%laweem case. dcfevesR %@‘rtﬂ% for

the renoval of sul phur dioxide. This reaction ;.

spethie raraova) ofi selnfiur diaxids. r & hisdiaction specifiealyrdrasnd fequire
and renoval - of sul phur dioxi de tadkes place peacefully.
I n gdditianobhedsertients renat reiviovalmef esulpbdfe dioxide dbkeselace
to be fornmed conpletely by usi ng one or both of above

| nppescsfamy.s to avoi d surge of gaseous byproducts and
the reagent fornmed in this way is separated or used,

tu f hi i t hat
pyplibbk Ao Gubadinert irerehaepen’ B gloded tp, g, foried

anot her enbodi nent of this invention, addition of.

r eabO@Atelely hy| usinghgne BT BALA ofcahaye; improvamets to avoid siirge of
chloride™and partially protected sugar derivatives to

a r gaggqusnbynireducte andnihei reaggntioFmes nnghisquay ihSepw@ed of
faster rate than was possible in prior-art processes |
wi t ised irmsitli (orahlafnatids,osd that noagassous dypradenctsr e:\rot‘gp dunng
the addition of DVMF as referred above ana at a

t enpRlbALatich groeessli ng zero degrees C | h yet anot her
enbodi nent of this invention, the Vilsneier formation

is very effective and the reaction s to.co

¢ asiyetanotiar SpAocmER: oldbisreantiopn agiion Bf GracRns grc"“udmg
added to DVMF at tenperatures above 300C. The

mai Hiemdcbdride, supluryloshleridssand pamiatly peieeted sugar %ﬁrtvet'ves

addition also is related to the.conplete:Vilsneier* -
f or toada ireaction mixture containing’DMF ¢an be done at much faster rate than

was possible in prior ait processes wrthout aqq_rt_ror_l ef adsorbente or
without reversing the addition of DMtf as reférréa' above faﬁd at 3
temperaturée eXCeeding zéro degrees C.

In yet another embodrment of thrs invention, the V|Isme|er formatron is
very effective and the reaction goes to completron faster |f thlonyl chlorrde
or sulphuryl chloride is ‘addeq to DMF at terﬁperatUres above 3_0°C. The
maintenance of reaction mass at that temperaturé after addition also is
related to the complete Vilsmeier formation.

In yet another embodiment of this inverition, the chlorosulphité reagerit
and chlorosulphate reagent formed respéctively from reaction with DMF of
thionyl chloride and sulphuryl chlofide are ca‘pable of pe’rformihg

chlorination reaction in othér solvents than DMF, such as in DMSO
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In yet another enbodi nent of this invention, the
chl orosul phite reagent and chl or osul phate reagent

w0 ooomeebssespect i vely fromreacti on with DVF of P€TIiN0g1/000076

chloride and sul phuryl chl d2ide are capabl e of
performng chlorination reaction in other solvents

t hAHMBYIsiiltoxide)i npDIBE Dberchloydetbylphex add) they fikeli Mghe
per chl oroet hyl ene and the |ike. The advantage is that

t hadwantagevisnthat thesaablveatd de inpaparticipatenia theaehction, hence,
hence, do not convert to other fornms and can be

r eg® Vit ecbreesti toy odfdreforinBeanieaghi BE reGoine®! &imy after the
maki ng sol vent recovery possible without any loss 5

I epdefibm s thRMpRIEE @sskitd 9Bh¥ntldcbtd§BosaMe SAPBAMAR I0ss
The ot her advantage is sone of thesé solvents are

~ hi @?n'd}ériﬁ%amee GHBgedo mgﬁlyﬁ:%gﬁcﬁgﬂp%ﬂeo@gg&gi&%ﬂ &he other

hi gher tenperature or er unl

Fu i t di ffi cul [ er..an
Bt bao e T, BT ¥ 3a 2B it arpi MY e BB R oy oo
automatically elimnated with ngo need to use .
 peae SRy of e B e R Mabery Wbl RMgdairther.
be e at elevated tenperatures duyring chlorination
A 6 KRG Teche CUiFulb e oAt Ay SHPANE ogr hgeRroduct
which is an irrecoverable loss. The TGS forned in the
prioéallys thignpnebleny gets aytoprticady elimipted | With 6weneepd rpruse
of a nmethod including, but not limted to, filtration

t hPMigH uither| aqiding wee gk DMt heaffurtberaadantagesy beeause at
osnosis, nolecular filtration, colum chromatography

i nelevatied gtemypirapinesiduriag derddfinationy and rquesicbipga pbiysiderable
sol vent extraction, crystallization, precipitation in

anguargianoCDMP deyrhdéowhichns an irsegovplablssiogowder, or a
m crocrystalline powder or a m xture of several forns

of _powder .and the |ike. 20 BRI EF DESCRI PTI ON THE

DFARDR NG 8L The s S it BVEIEck DPhimoiples using one or

N, N-di net hyl form mi nium chl ori de o o
more of a method including, but not limited to, filtration through a filter
press, ultrafiltration, reverse osmosis, molecular filtration, column
chromatography including hydrophobic and affinity chromatography.
solvent 'extraction, crystalliiation, precipitation in an organié: solvent to

form an amorphous powder, or a microcrystalline powder or a mixture of

several forms of powder and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A shows structural formula of N,N-dimethyl formiminium chloride

chlorosmphite reagent.

Figure 1B shows structural formula of N,N-dimethyl formiminium chloride

chlorosujphite reagent.
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chl orosul phite reagent. Figure 1B shows structural
formula of N, N-di nethyl form m nium chl oride

wae kdoanesset phite reagent. Figure 1C shows structPCEIN2007/000076

fornmula of Vilsneier reagens formed fromthionyl
chloride and sul phuryl chloride. DETAI LED DESCRI PTI ON
OFFigHEe [1MIQVENSGWENstAIahenal Soineute off Visheier maagem fofmed from
partially protected sucrose and their 5 derivatives is
f otnishyootilofide bhd suiphusmthioridel t was seen in the schene
of the reaction invented here, that t hi onyl chloride

) gt er changeably to
i same obj ective.
Sim | arI y, al though pr esent preference is to use

- papt hal! schehid @F tedbriratisH Cafopartiapprdrbtediedr biycrose and their

sucrose-6-ester as raw material for a further process

of 4o .vgéts%uﬂé ﬁﬁm%ﬂh%mm\ﬁentlon is also

appli to an I ncudes wthin the scope of its

cl ai rrs any process that envisages starting a reaction
wi tthwas segar inather sohere cofi tie seaaiion shvented chese, that thionyl
sul phur containing acid chloride or their derivatives

f ochlohid@rdndasulpinurytl hidlide cahi bmyised hhterdhdogeakiytte reaach a
atertiary amde such as DWF, it leads to formation of

a sgageifectbi hachivekesatns objdotide as
N. Ndi et hyl f or mi mi ni um chl ori de chl orosul phite

(hereinafter designated as_"chloros hite r a ent "
WnSUTIATY. s AGNGYOT PRFRSN cONUIERE & i 3 yporfaigyotected

found that when sul phuryl chloride reacts wt

di FEERS®. RUticERY AHereSeBRpR PRIY TQAIRTIal{Pr Péaﬁ%ﬂtp@cess
N, N-di met hyl form m nium chl ori de chl orosul phate

(hef girprdtotion ofe3GndhisdinyentieomlivadiiupPpRligadla sagst incides
sinply as "chlorosul phate!') is fornmed, the structure

of withircthe scope of its claims, any process that envisages starting a

reaction with a sugar as raw material comprising use of a sulphur

containing acid chioride or their derivatives for chlorination.

When Thionyl chioride reacts with a tertiary amide such as DMF, it leads
to formation of a reagent which can be described as N.N-
dimethylformiminium chloride chlorosulphite (hereinafter designated as

“chlorosulphite reagent” which is shown in Figure No. 1A.

Similarly, it was found that when su|phurs/l» chloride reacts with dimethyl
formamide, essentially similar réagent,s N,N-dimethyl formiminium
ahloride chlorosulphate (hereinafter designated as “chlorosulphate
;eagent” or simply as “chlorbsulphate”) is formed, the structure of which is

shown in;Figure No. 1B.

The chlorosulphite reagent and chlorosulphate reagent themselves have

similar properties and offer same strategies for their utility in a process for
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shown in Figure No. 1B. The chl orosul phite reagent and
chl orosul phat e reagent thensel ves have 25 sim| ar

WQerwWpersstes and of fer same strategies for thei PCUIN200%0p0076

in a process forchl orinati dh of partially protected

sucrpse. der| Y@ re

ohl SPAGES w A 'a@sh%o?%%?smr%ggad%géaﬁ{e ;S R g of
thi ghyl. chloride e _0on t.ver

t ongaing il chicinafior fhe Fugristisite, %%WSVV%“%HW thiofiy
temperature and has to be used as in-situ genera

r ea§BIRFide tis éftable qnly, aNery louhissnRaratuses: rfaijteBef'%?'ated a8
chlorination reaction; It is unstable and rel eases

sul polig adioort temper a@re enddas to be sgd fanmsgwqmafqted reagent
chloride is stable at roomtenperature , -can be -

| soiteéled Atshighérs eernperafaasl required o5 echlaishatiopareaction; |t ié
reagent for c%l orinating sugar derivatives.. This .

/ r egigstablealand T eéleases suilshee Udiokider odTies |, reagdamthttirmed from
trioxi de, when heated-during chlo/ination reaction, '

whi lepﬁﬂﬂ/l Qﬁldri@@oi\éeﬁasléoéﬂ fodfh $érhPera@RBenEa® bef Fs@l@téih%s a
reaction’m xture containing the, said_reagent by .

sui Ll \&iiPtARBe SHELY 3% . $1 Ellai’éh fr@é&é&ﬁhf&a%HMﬁhatmg sugar
el tihe.

heafi ngft o evate tenpera ure, etc and then t

sub s

] as@gﬁ\zaﬁgéa 'Iitﬂ?/r%a r?t'; %gs% ?&E% % 58 é%p‘?ﬁ%uct squhuF
chl gr os £ chl rosul h hate [$2
for?Féﬁ“#éeé’g’? o0 o PR AR LB e b pymoved
chl oride and. sul phuryl chloride are capabl e

per fraPhithey said s3a9¢at |°6rfr%atg?|'8ﬁ°§'91‘ %?\5“%@9"&"”89 the Sa'd
than DMF, such as in DVMSO (D nmetthyl sul phoxi de); =

pyr reagest by suitablel HEtOdR Sveh ascsudiipg thwueh| \@suRy d\eﬁh@g to
li ke. The advantage is that these solvents do not -~

par elevatsst temiperathee, edaand dhen thersubsedeentolilsgegierciormed after
other forns and can be recovered easily after“the '

r eafibération of gasgustbyproduictsng talcdrivfenbhloanm"ry POSSi bl e
W t hout any | oss rendering the process

.....

The chloresulphite reagent and chlorosulhphate reagent féffhéd
respectively from reaction with DMF of thld'n'yl ¢hléride é‘nd ;e;m‘p‘huryi
chloride are capable of performing ch‘i@ﬁnatioﬁ Féaction in solvenits othet
than DMF, such as in DMSO (Dimethylsuiptioxide) pyridine,
tetrachloroethane, perchIOroethyIéné aid the I.il;e. The advantage is th'at
these solvents do not panicipate in thé reaction, hence, do not ¢qhvéft toé
other forms and can be fecovered easily after the feaction is completed
making solvent fecovery possible without ary l68$ rendéring the procéss
highly éfficient and ecoromical... Furthér, DMF i§ kriown to b difficuilt t6
recover and separate from the product totally; this problem gets
automatically eliminated with no need to use DMF. Furthér, avoiding use

of DMF has further advantages because at elevated temperatures during
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highly efficient and economcal... Further, DVF is
known to be difficult to recover and separate fromthe

w@e@doessstotal ly; this probl em gets autonati caPCIIN2007/000076

elimnated with no need toldise DVMF. Further, avoiding

, . I d ..
oS o HaTOR SRR e BSALRE e
TR s g oA o
A R T i b i overy s 5

Stil urther,.. is a solvent which degrades ‘at
hi ghé?*{'?'é‘?ﬁker%'f'%fm{d [BMFejs erelvent whiehyedegradas at higher
reacti on mass during chlorination is heated to -
el eVigMReratarh angt at cextremp tifté ranges. t ber ezaction nmaas sduring
i's highly acidic during chlorination. Further during .
t he qﬂermipngs beateddoralevated temperatured andalss pHsof the reaction
exposed to alkaline pH also. During all these - '

opermas®isshighlyeaddhi€ duting xhivsipdtion. Fafthlr 80Ky tHeCd\ferRRthg of
degrades up to various levels and isjost forever. .This~

wi | Itheatabtiont haissage a8 ivRxpesedtd alkalife pﬁmai%o. "Bufiflg al

are nore stable and also that do not participate:-in

L ne theas bberatiols, METDAF BGBLLa o HERth LOMMGHY SAY degrades

chl ori de and sul phuryl c t| nt I'deaﬁl > SOTELER
i r a C .
such P uarieBe el SAd el o8Vl i Bl otihe, B e auhen we
PPt Sy D 2R e e B o e paricpate
once g%eﬁeggﬁeous by- products have been renpved from
C

the'? Phi xture or the Vilsneier reagent is
separated and used, |ater reaction is sane as

chl afilshrid M | fSm I RRAGNE f ide in
ot her "o et s fFom | BRAST bR SBRADY shioride in

Ly SO VUSRS <4081 Bl 5980 crioes
such as phosphorus pentoxi_de, phosphorus oxychloride, phosgene etc.
Whatever gaseous evolution occurs, it is limited to formation of this
Vilsmeier regent, and once the gaseous by-products have begn removed
from the reaction mixture or the Vilsmeier reagent is separated and used,
later reaction is same as chlorination by Vilsmeier reagent formed from
any other chlorinating agent. Here too, in the reaction with the isolated
Vilsmeier reaction, DMF can be avoided and other suitable solvents such

as tetrachloroethane, perchloroethylene, toluene, etc. can be used as the

reaction medium

Thus, if the problem of sudden / unpredictable and violent surge of gases
during the reaction is reliably prevented, use of Thionyl Chloride or

Sulphuryl chloride as acid chlorides for Vilsmeier reagent preparation and



as tetrachl oroet hane, perchl oroethyl ene, toluene, etc.
can be used as the reaction nedium Thus, if the
w@e@bleassof sudden / unpredictabl e and vi ol ent PGB0 700076
gases during the reaction il¢ reliably prevented, use
of Thionyl Chloride or Sul phuryl chloride as acid
chfuwthied ehlofiontidh bEpatle protecigd rducprsepdarivgtivas shadfhe a better
chlorination of partly protected sucrose derivatives
shahbickavienbedrhpiredtoi atrembsuallg arspdraid tbloatiéefor Vilsmeier
usual Iy used acid chlorides for Vilsneier reagent
Pr eftfent | riepaition, asucRhasg@mesgavi, Cvhich his gighilyt esdic and
and hazardous and Phosphorus oxychl ori de or Phosphorus

pe%?&rﬁb@i | Sl @N@pﬁbrt&e%&{/@ﬂ@n&l fdri PUbEpRQUEBPSASCchioride

phosphat e by-products. The putative structure of the

Vi Ha®d b pR&YiRE on of SO2
[ nLIVZ]g\GsFll eg%}etrgtﬁledc'frﬁg@gFgﬁlaﬁgéggg%ﬁt #pSGS I n case of
chl orosul phate reagent, is given in Figure No. 1C ’
Li Erdaeaxunaiwemirusmrgnﬁthewn@meier fype meagend famgdpiter diberation
reagent or sul phur 10 trioxide from chlorosul phate

rea

ne 2t ok Sart o bbb itadent o K5 h PPk ot foldkGippate
violent and the reaction m xture tends to bunp out of

t heedgettioigivehhie Figire Nof. 1€vol ution of the gas fromthe
.reaction mass is very high and contributes to higher

pressures and_eyv nt becones a r way t of
Feddaraton 28 SHiFbul iene ofod chloieulPhenirAteN g gptr
controlling the rate of evolutiaon of the gas fromt

10 r edd@xidm il efjafostiphals reaosl isdHoRlY £gUeR' S ‘ﬁPC%‘FStdi”HQg the

solid particles of material that is inert (hereafter

r etheatingl cyde chiafiaatiopaginte: tds exsgeme|yndelent and the reaction
substances”) to the reaction m xture or remains
unahikerce éehdsotodrued putiofdibe reactot.i dhe catediftavohsion|of thesgas
t hought that this adsorbent or inert 20 particles trap
t hdragpash@sescion @ass is veryr kighasedcdmtobuteb I torroghdrtessures

t I

and eventually becomes a runaway type of reaction.

(¥}

This invention disclqses; a novel way of controlling the rate of evolution of
the gas from the reaction by additi_on of a suitable adsorbent or tiny solid
particles of material that is inert (hereafter referred to as “inert particles” or |
“inert substances”) to the reaction mixture or remains unaffected adversely
under reaction conditions. It is thought that this adsorbent or inert
20 - particles trap .the gas' as soon as it i§ released from chlorosulphite
reagent or chlorosulphate reagent, perhaps on account of sheer physical
adsorption due to physical attractive forces in matter which is totally inert
or in case of adsorbents, on account of additional_- attractive forces, and
avoids its sudden violent release. The adsorbent or inert particles act as a

25 via media or as an interphase for the release of gas from the
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reagent or chl orosul phate reagent, perhaps on account
of sheer physical adsorption due to physi cal

W@eragasive forces in matter which is totally PEEIN2061000076

in case of adsorbentsd on d¢count of additi onal
"ol EABlsURnie!, FBlog R cor Z‘Yﬁ*'ﬁféfffpﬁa@ %eaﬁs*‘t"te”ifsetfzs
f
2 assnabafly 35 Ao BuSh BBl Skl hBiRSRufLEA% the

reagent to jtself and subsequently by desorption

t heSerehben dRUSTRRERIENG e faie ot tevohition Gt mRiur q'mge/su'phur
control ['ing.the rate of evolution of sul phur

di ofriaxifles ul Brssibler mechapisnPoefs aBtien rigctiahi e aﬁlser@tlo@nand
i s that 'the adsorfpti‘on "and desorption takes place

si mdesarptiaiutakes piater swltaseouslycand results gy cohigolfing theol‘ate of
evol ution of /gas. The inert powder conprising

adsevdiatién oof -gasr tTheu Inséranemedarazomprisingr adsorbeht aor  inert
size ranging rfrom5 mcron/ to 350 micron/, nost

pr ekghstanoesf h@(? prefEiablyobf N dize. ]rQﬂglﬂEGfr@m/ Bmiddn/- to .350

adsor bent; use usually i ncl'udes out ' being .

i nHI&Gﬂ/ %st ?&gst i rgw FRA /R 8 H@@Eﬂlcroﬁﬁﬁmt he

like,. lnert inert towards.the reactants

of th| S invention alxso | ncl udes, without being linited.

t 0, Adi adsonberdpusedeasudlly iscludes., withowti being| limited ‘tom Actwatéii
silicates, and the like. The adsorbent and/or the |

| neChaoal,i Zedliee, amt ties likddedneit agubstanceb e inert ytowatds tha
sul phur di oxi de/ suI phur 'tri oxi de adsorption and is .

rel pddcwsilty bhahis tiventien.c Blsor iimatidey) RtAGU ®eingXlimited 1o,
course, addition of adsorbents /. inert particles. serve

t hegRMRaEDE EihRARa e aunqﬁm QiNcateli ahd #he ik e
at ower tenperature. After the chl orl nation reaction, ..

| DALY e oI a i gny i
ganSuBhdic Aol et xR Sud sﬁqne%ﬁe%a.te‘f‘aqwe@ern%wsﬁo the

chlorination reaction.

Of course, addition of adsorbents / ineit partiCIeé_kéere thé purpose e\}éﬁ
whén added in reactions w;h»ich are run at lower teﬁjpeiétme-.

After the chlorination reaction, the reaction fha'se a'ldnxg with the aaeofbeht
is neutraluzed and then ﬂltered The adsorbent can be separated in the
filter cake and regénerated. Because gaseous evolutlon is controlled in
this way, it beeomes pq’esmle to use th,_;tor_\_yl ehlonde based and sulp‘huryl
chloride based chlorinatiOh -féactions at much higher temperatures than
were possible with prior art, reagent a‘dditiOn period is comparatively as
well as reasonably less; there is no heed of measures such as reftu}tihg

for a long time, vigorous stirring and the like; Vilsmeier reagent formation
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this way, it becones possible to use thionyl chloride
based and sul phuryl chloride based chlorination

WO 2HENYBAsE at nuch hi gher tenperatures than weP@I/IN2007/000076

possible with prior art, rddgent addition period is

co [ I ' : X '

CTRRE RS Yol 8 BEERRRTRAE G SN Houna
Vi gor ou ing and the like; Vilsneier reagent

Ee,{ﬁ“ L
f or IR BBPEE8Y8es to conpl etion faster because

reacti ons are conducted at around room tenperature.

The TR akamplesi@sseribbe Below savve exsMitusimtiohlanstiovato practice the
how to practice the invention clainmed in this '

spefivbhich tlRimadth tis 8péciliédtion drltEds ePEmiTthastpé of actual
techni ques used or scope of or range of reaction

co n{Hchia @@%{' g{sleﬂr &C&fso?)tefﬁf‘ g ta of:jtré?édfi.%ﬁ : ccﬁ@\’t%ﬁ@! cfryprocgss

ot her ons 0 e enbodi nents w easi

e Ao, B o
2 ngatboRnspatd B8 hBRe SKiRahn ey o dnd iy “Fizaes fifuced

sol vent. Equival ent alternatjves of a reactant or

r eaMithigrihe Seape PhHinverk Mentiopqf fRingwat alsA '@q#\ﬁessc@ﬁléfa' of
of clainms of this specification. Thus, nmention of _

" chther parse. Jhug a meentipasobiaéeelvesl’i alge, ingludes arorg than one
brom de, if they can perform sanme function, 'if -used as -
an adlventn EquivaleriteatierndtiveSiofia sedctantaomarreactionotondition are
ester of sucrose" includes in it.-nonoester as well as -
penkresireiuiedndithiteittie dstopg adf \ceims| of ghisespecificatipn. Thus,
nodi fication or an equival ent obvious to a person

ski [ledtloh oft@RloftE” afsol Meludds ikt haddsh@usk &gea romide, if
this specification and its clains.. This reagent is -

for R wﬁr’gﬁﬁ‘gﬁﬁﬁ%fr@ kinctidh, EVGséd - & -anl 2t8Hatge &rr‘é?mical.

taken’in a at tenperature between -10 to 35

deg el_cj . « t i i gl ,

SO SREBE Pt B ARBI 5 Riode S W et as
well as pentaesters and their deriva_tives. In general, any modification or
an equivalent obvious to a person skilled in the art is included within the

scope of this specification and its claims..

This reagent is formed when sequentially (a) DMF (7.0 — 12 moles) is
taken in a flask at temperature between -10 to 35 degrees celcius, (b)
adsorbent of inert particles or both are added in a quantity which is 5 to
15% of weight of thionyl chloride input, (c) thionyl chloride (about 3.5 to 5
moles or above) is added to the flask slowly over a period of time at room
temperature maintaining temperature of the reactants to preferably below

30°C.
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15% of wei ght of thionyl chloride input, (c) thionyl
chloride (about 3.5 to 5 noles or above) is added to

WO p@709%8Kk slowly over a period of tine at rooPET/IN2007/000076

tenperature mai nt ai ni ng teri%’erature of the reactants

;E dgb&{l ethél rpgesu% @ﬂfd; rtr% Elfe}i?hjé;’ég h%lgm:?gf' ﬁ??ﬁgerature;
o R e B Ly YA

reaction IS he ted C_and tai ned f

ni nfeated atﬁd3§ﬁ;er{“%' %"PPQ t?bg(?é'ﬂ'm‘@sm#g% the, fﬂ%fg'enawass is
mai ntai ned for 6 hou_rs_t_hen finally the tenperature is .
r ai §eateddo BOHE anddaintained i GOMBINUIESSANGH e AgaiTieAnperature
cooled to 600C. The reaction mass is _then neutralizec)
usi fRjSESMPRE and maintained; far Gchatrs.uf hew figally the teppesature
neutralized mass is then filtered and the suspended

sol iskaisededo 44526 ahd dnaifitainextfop et and thes cosledds 802G

at this stage and is heated to el evated tenperatures

for ctivation and. re-use. of the,gaseous..Qx
" 0P eastor Bussh iy Ty Ayt aie BsiD: G APENoS %fﬂv fon. i
of the reaction mxture to the scrubber and the.r
{ or WA Eb | 1R Phhrt & Ube: seulralzednatsals R dHGteg A the
i norgani c conpounds fornmed after- chlorination: dutin c?
neuswusiandediselids are separated. « hhe agpgrbent tSh%,lsos‘»epewate at this
chlorinating reagents used such as. Phosphorus:
pensmgblamdumlheatedFtbmmmedﬂempqrawreﬁrioaiactl\ratloarandrreruse
enbodi ment, the tertiary am de such as DMF is added

L OB O B M

RG0! R8 raar) TS Lo, eeyBERl S e el the incrganic

chlor -sl phte or chlorosul phate reagent salt. This in.
tur ﬁalltss Withsammonia. c dhgeamalnt gf moéganlc compounds formed afiér

chlorination during neutralization is far less than any of the use of
chlorinating reagents used such as Phosphorus pentachlorlde or
Phosphorus oxychloride.

ln another embodiment, the tertiary amide 'such as DMF is added ifi
équimolar Guantity to the acid chloride such as thionyl cﬁjaridé of sulphtiryl
chloride at a temperature between 35 = 50°C. The DMF i addéd sidiy
and it reacts instantly with the acid chléridé forming & chiorééaipﬁ?t‘é o
Chloro’s‘Linhate reagent salt. This in turn is ih‘stahtl}y éohvériéﬂ ti’a thé
Vilsmeier reagent with the release of sulphuf di:oxide or- sulphur t'rioxid‘é
respectively. Here the process of release of sulphur d|0X|de or sulphur
trioxide gases is controlled since it is controlled by the addition of DMF to

the reaction mass. In this embodiment, the requirement of an adsorbent is
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Vilsneier reagent wwth the rel ease of sul phur dioxide
or sul phur trioxide respectively. Here the process of

wo etogas®sspf sul phur di oxi de or sul phur trioxi dECTYBEE067/000076

i's controllﬁd since it is eéontrolled by the addition
etV PERE AT e Yikine R dlavel, Iy 63, R, fElly ot e said
{ erfsereaTat S atE odiiaar oM or AR %@M{Egeg.‘%%rmed

\/Isrrewer is formed, the reaction.mass is. cooled to -5
to the mt'@ﬁem@%r@s@%e%d@tét etos 57 Gt ansh thiey qygpoqeﬁ acetate
added. Then the reaction /mass is heated to anbient '
andstigtiordn DMElisedded Themtherréactionimassiis heatgddo ambient
chlorination for the preparation of -TGS In all the . -
abowrd endateld nlenekevated terhpergtries tar tacildate chiorinatibnb der the
to renpve gases . li berated fromthe reaction mmss in an
effp@pgmtldmrﬂ;sThe nitrogen sparging in (the-

reaction plays an inportant role "in scavenging the

ases fromthe reaction mxture. |t al soqurevents

noi ¥t @l ethén?P‘aYGm?@PROQ"ﬂ?’&tstﬂ@ PREQgEN oSPIFELY 'SHSWé\?QrOUt to
it doesn'fc. |ndependentl control the rate. of

eni EMove. wS%Matﬁﬂdmm “reagtion frassds an’ emc'aa%raaa@?fﬁhe
or an inert substance, "however,. have’ adsorptl on -
capaitioggn /spprgmg mlheareactmrt g!ays)aanmpmtaret rolg’ Ipraq:@vengmg the
di oxi de or 'sul phur trioxide evolved during the. « -
chl-gasewatromrthe eeadtionmiatule Healse prevents mdistare emtealm_fnent |nto
evol uti.on of these gases. Vilsneier formation at ;

hi ORRY reaRATBR TA4SY. © FRWSVERL rﬂmmqm@erﬁemﬁmhwahetkate 5t
about 25 to 35 degrees is an enbodi ment of this

i ney ﬁp% &E?@%g RNt HEPlastisis nfae8p! ete reaction of

thio wth DMF unli ke ot her reactlons V\,here

some thlonyl chl ori de remai ns unreact ed.
An adsorbent or an inert- substance hdowever, have adsorptlon capaC|ty /

phy5|cal affinity towards the sulphur d|0x1de or! sulphur trlox1de evolved
during the chiorination reaction and hence control the rete ef_ evolutlen Qf
the§e gaseés.

Vilsmeier formation at higher tefpératuié and maintenance of
temperaturé at about 25 te 35 deqree§ i§ an embodiment bf this
ineverition which accomplishes compleie reaction of thiehy'l chIorlde v(iiih
bMF unlike other reactions where Soe thionyl Chloriee remai‘néj
unreacted.

It may be mentioned hefe that 6-protected sucrosé that cari be chlorinatéed
by this invention can also be selected, in addition to sucrose-6-ester; els‘ﬁ
from 6-ether and a 6,4-diester. The said G-p'rotect'ed sucrose can also be

selected, in addition to 6-acetate, also from 6-benzoate and reffinOSe. The
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It may be nentioned here that 6-protected sucrose that
can be chlorinated by this invention can al so be

WGe200209%87 in addition to sucr se-6-ester, al sSBCT/IN2GV7/000076

6-ether and a 6,4-d iester21The said 6-protected

o- aBBEaES o s PR b et Las Al P8 FiHg, chiorination of
Cor Bl Bt S i SR § oo om o
Vil sneier-t erea ent by a process to form

sucPUITaIose - eslei restardicalipn jand: GesASIgrfication of the pentaester to

de-esterification of the pentaester to form TGS.
Thi o T@HI ori de and sul phuryl chloride are easier to
handl e conpared to ot her chl orinating agents at the

i nd [& n v,

cconDRnYEvIpdE afiy SUbHA ST RIGIRE ¥ferdie irtle compared to
using Thi Chl oride 460 L t aken

G atel &a%aea%ta@eenfﬁh 5 nfistel =9 abd Fares: Say for a
kg of Charcoal Thesm xture was stirred and 344 kg of

t hi HW‘I’%W%T"PG'@’V\'BQ'%FH@%%F%O the reactor through the
dosing tank over a period of 60 minutes. A nitrogen
spaggamplipng was fitted to the reactor and sparging of

ni trogen was conti nued throughout the reaction.. The
tenperature was mai ntai ned between 35 - 400C. Af t er

t heChtedinatienusing tTiMastyy Chigilder i de t he mass was stirred
for 60 m nutes and then cooled to 00C. 80 kg of 86%

suc&g&q_— 8 It—'%ﬁs ?ﬁ{ P9 bRhsNG n%@%{’a@ ‘éﬁt"lﬂ fotiBwed by

ours he r'eaction nmass an € Wwas

Conthg é@w Rie? oo s Pk i%’? i34t a o
gf,)erﬂu 5 cﬁ[onggevoast ggdg? ?Str\{\éa%ar(]:? tﬁroug?m dosmg\/\@/nk over a

period of 60 minutes. A nltrogen sparger line was fltted to the reactor and

sparging of mtrogen was continued throughout the reaction..

The temperature was maintained between 35 — 40°C. After the adgition of
thionyl chloride the mass was stirred for 60 minutes and then cooled to
0°C. 80 kg of 86% sucrose-6—acetate solution in DMF was addgd over 10 -
15 hours to the reaction mass and the temperature was controlled below
5°C.
The mass was then allowed to attain room temperature of 30°C and then
 stirred for 60 minutes. Then the mass was heated to 85°C slowly over a
period of 3 hours and maintained at 85°C for 60 minutes and then heated
to 100°C and maintained for 6 hours. Then the mass was further heated

to 114°C and maintained for 1.5 hrs and cooled to 60°C.
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period of 3 hours and naintained at 85C for 60 m nutes
and then heated to 100C and mai ntai ned for 6 hours.

wa b/ 099587 nass was further heated to 114C and PCT/IN2007/000076

mai ntained for 1.5 hrs and22ool ed to 600C. The nmass was
th neutralized with % DN T 0.~ i
he B e e R TR A A By i P e
found to be 65% of su in ~dhe. . trali
s Be e omass Was, Snalv e, tar praseti TS A Hakpurd g be
suspended solids. The filtrate obtai ned was then

pas88% efifusinfe iBPY fi nity chromat ographi ¢ col um
cont ai ni ng the Thermax ADS 600 resin. The -

TGS‘fﬁém%‘iifed‘@ﬁas%d%E*%ﬁ@n Oftelr&d til'?ea\ﬁﬁ%i Pi&%dtot P& the

al ong I'norgani c salts passed out o he resin the
SO S Bso g, YU Gy, PERsARLEh an
g(efé @?e '?5%{93@%§$'§%ﬁ%§5ﬁinﬁw'ﬁﬁ% Mﬁ’érﬁﬁs 500 resii.
neu PRI 6-acstaleiis ausorbetbandp dhe Fesi 3 tie Al slon with
nmet hanol . The syrup obtained was treated with ethyl

aceiiif@anie galteepassediouhptitherrgsinal | i zed. The overal |
yi el d obtai ned from sucrose-6-acetate input was found

Lo Bfie B Lokl ity 9P MBhia solution
1y 5 R YEE Lo AT Bk iaNg e sou
Sul phuryl. chlgride 210 - DIVEE W& | B35 LRUNK
ot o efiarE; Jherlfody deathiafibn b EArBERE 10 TeB g hes
0 b}acg%riﬁg%egct)rlprtigg.d The nitrogen spargi ng was
The TGS solution in ammonia methanol is then neutralized by addition of
dilite HCI . The neutralized soiutic’ih‘ was then distilled to r‘éﬁiév‘é
methanol. The syrup obtained was treated with ethyl acetate ahd
methanol and crystallized.
‘The overall yield obtained from sucrosé-6-acetate input was found to be

35%.

EXAMPLE 2

Chlorination using sqlphﬁryl chloride

Chlorination of Sucrose-6-benzoate usiiig Sulphuryl chioride

2100 mi of DMF was taken in a round bottom reaction flask and 80 ¢ of
Charcoal was added fo it and was stirréq. The nitrogen sparging was

started in the flask. The temperature was held at 25°C and 1100 mi of

sulphuryl chloride was added dropwise through an addition funnel. After
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started in the flask. The tenperature was held at 25C
and 1100 m of sul phuryl chloride was added dropw se

W@ booogssan addi ti on funnel. Afterthe conpl et iBCT/B¥2007/000076

addition, the reaction nmas23was held at 25C under

| el BmbRlioR or Bigy, FactaLRS TBES WRS 88 8928 under
E& g\twlnggforﬁ@(?w thﬁ% ﬁ%ﬁ@%gg\g e W?%q &ﬁ{g g]néi e‘?OOO mI of

sucrse-6- benzoate, the reaction nass! stirred

3. 5SYRIRse-Ehenzgates(P49ca) Aghtiodn RME+ i on %&em%ratwe Was
heated to 850 and ndintai ned for 1 hour ain heated . -
t o ‘¢oBOligd dbelawn b5 ne dftesithe mplgtl%cpff%ﬁfg e dfcSicigse-6-
to 115C and mai ntai ned- for 2.5 hours. The reaction .
masbenwzate, tha reacticrdmassiaeECstirretl faas3. b dhoira at Zéd—QQ/\Bthhen
7% anmoni a sol ution. The neutralized hass contai ni ng .
6- bthezaktidiGhassswas Iheateeldtot 85°02 and enaihtairsads fornt ddur; again
solids along with the charcoal. Durirtg the reaction,

t heneateli 6 1100°CfarsinalHainéd foi 6lRcURSanEfuHHRe aeted tcanth C
no sudden surge of gases was seen The overall yield of

F intdiFe8Y&F 2 SHuRs e- 6-benzoat e i nput vas
ana yzed to be 66% EXAMPLE 3 Isol ation of

N, N- di met hyl f or mi mi ni um chl'ori de chloros | phate

pr ephe eehdtioormsss phas then gboled itel @Oiciwdnwasmemalmpﬁem& 7%
di chl ori de was taken in.reaction flask. 982g of

sul atierioriia sblution deTheapeatdalizdd anags\cordaiming Gdaqneoylo'EGwaas
3 hours at tenperature 'bel ow -20 0C. A. ni tFogen .

spafilgged Itb nemors the tsueperided Sslids! #SHg ith theattlwr&galofDunng
ni trogen was conti nued A hroughout .the reaction...The .

Bﬁ/gﬁfel %cﬂwt theCeVBISticH bf éﬁléhﬁﬁﬁwxm@w&‘syﬂ/é@ %aﬁé’@g afl #5
was ad
sudden surge of gases was seen. The overall y|eld of 6- benzoyl TGS

over sucrose-6-benzoate input was analyzed to be 66%.

EXAMPLE 3

Isolation of N;N-dimethylformiminium chléride chiorosiilphate prepared
from Sulphuryl éhloride

1150 i of Methylene dichloride was taken in reaction flask. 982§ of
‘sulphu’ryl chlofide was added dropwise over a period of 3 hours at
temperature below —20°C. A nitrogen sparger line was fitted to the flask
and sparging of nitrogen was continued thfoughout the reaction. The
reaction mixture was stirred Gontinuously. Théfi 520g of DMF was added
slowly to the reaction mixture with vigorous stirring and temperaturé

maintained below —20°C.
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slowly to the reaction mxture with vigorous stirring
and tenperature maintai ned bel ow -20 0C Then the

W@ 209peyEsure was slowy raised to 00C. The addeEr/IN2007/000076

N, N- di nmet hyI form' m ni um cB#oride chl orosul phate was

F o Thign B¢ Hrbdrah. Al walsI iy BB ¢ O Fhe BBBuE K Nidimethyl

\fl\ﬁls Vi ggr OUS hi's tenperature an
e ol Al i o e
oAt e 45 TS0 5 ek 0 o

isolated N, N-dinethylform mniumchlorid
chi flteredioshint eola&eue%oeezdsvaj Hared: yder i ity filpfyrther
flask and 1200 ml of D nmethyl sul phoxi de was added.

4Qguee. activated zeolite was added to the m xture and
was kept stirring. A nitrogen sparger line was fitted

to ,1,3@5 and spar gi ng of nitrogen was conti nued
thrgm&—the reaction' and the tenperature was

mai nt ai ned between 0 to 5C. 176g of sucrose-6-benzoate
was Chittiizdtion tdfe seaosée-Grbenizoate e using wilse stisolated f O,  N-
60 m nutes. The tenperature was controlled during the

addiimétRyIGrmimiigs Ehidideasmsras @ipheteow SC. The reaction
mass (or alternatively designated hereafter as "nass"

) was then allowed to attalnroomt ragure

i e 88tat N, 6b-dimamemMiTEININ HebioHdes f)\mosr@g}aé% ?Q&’“C‘

85C slowy over a period of 3 hours and nmaintained

85C9028 GOvas takerdn argactiemiiarkaandi126) mbobBirmeiyy! sulphOX'de

mai ntai ned for 6 hours. Then the nmass was further

heawad dduetll 44Dg ot activatedizeolitef was BdBedite thednixtioe @md was

to 600C. The mass was then neutralized wth- 7% anmoni-a

sol képtastirisy. PHhifrogen Bparger line was fitted to the flask and sparglng of
nitrogen was continued throughout the reactlon and the temperature was
maintained between 0 to 5°C. 176g of sucrose-6-benzoate was added to
the reaction mixture and was stirred for 60 minutes. The temperature was

controlled during the addition of sucrose —6-benzoate below 5°C.

The reaction mass (or alternatively designated hereafter as ‘mass” ) was
then allowed to attain room temperature and maintained for 60 minutes.
Then the mass was heated to 85°C slowly over a period of 3 hours and
maintained at 85°C for 60 minutes and then heated to 100°C and
maintained for 6 hours. Then the mass was further heated to 114°C and

maintained for 1.5 hrs and cooled to 60°C.

The mass was then neutralized with 7% ammonia solution to pH 7.0. The

neutralized mass obtained was 7 L, which was analyzed for TGS-6-
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neutralized mass obtained was 7 L, which was anal yzed
for TGS-6-benzoate and was found to be 109.9g (64.6%

W@ 2W7e9%sbn of sucrose-6- benzoate input). EXARPI/EN2807/000076

Reverse addition of DMF to2Acid Chloride 520 ml of

0 S0kl 5 5 RSl B A, PRS00

flai)k,u'lff%,e.,te erature was maintained at 35 - 40 with
st i PPy ‘550 M of DMF was added dropwi se to the
mass and the tenperature was controlled bel ow 500C by
act pxaMPeE isng whenever required over 3-hours. The
nitrogen was kept sparging throughoutthe DVF addition
When the reaction was taki n&h‘%l ace, continuous

evoRevews addition ¢fIMF do deidiehlofiles from t he reaction

was observed. This was tested by exposing the funes to

Papgho %I%Hidgpl @%ﬁ@é i:v‘a\F‘tS‘llk&WnoéT%t ﬁéék@g bl bb'tﬂ A flask. A

change of co romyellow to green I ndicates

evol phican 8ot B WALOTGE 1o ke Ralhe SREPLAAMAL was

t he e reacti on mass was he

- 500C ftor .3 hqurs .o facilitate conpl.ete rempyal of .. . .
sut Pnafedrtas SabS wiltcsteshe: Thel R A PR i added
reaction mass with potassium dichromate sol utjion. |f. . .
| hadtrse o e mana BrdPeHBIRBIAtIG VRS conirolad,Felom 28 by
i ndi cates the conplete renoval of sul phur dioxide from
t he agldéec coQlingnwbeneveidiequined ovat SBriirsra sEhevaiireges| was kept
to 0 - 5C and 900 m containing 22% sucrose- 6- acetate
sol aparging thradghoubthe{dME@dditopwi se under stirring. The
reaction nass was then allowed to attain room

tenWﬁeaht e r%ggtion was taking place, continuous evolution of su‘lphtjf
dioxide fumes from the reéction was observed. This was testéd by
expééing the fumes to papér‘ dipped in ﬁotéé@iur‘ﬁ di‘chfbmate éblutidh.
Thé chénge of color from yél‘low to greé‘h indicates the evolution of su-l"p'hur
“dioxide.
Aftér the completion of the addition of DMF, the reaction mass Qvas" held at
45 - 50°C for 3 hours to fa@ilitétg completé rémoval of sulphur dioxide.
This was confirmed by treating thé reaction mass with potassiui
dichromate solution. If the green colour was fiot formied ifi the solution,
this indicatés the complete removal of éulphur‘ di‘c’)"x'i.de from the réaction
mass. |
Then the reaction mass was cooled to 0 = 5°C and 900 ml containing 22%
sucrose-6-acetate solution in DMF was added dropwise under 'stirfing‘.
The reaction mass was then allowed to aﬁain room temperature and

maintained for 60 minutes. Then the mass was heated to 85°C slowly over
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mai ntai ned for 60 mnutes. Then the mass was heated to
850C slowy overa period of 3 hours and nmi ntai ned at

wW@D70M5560 m nutes and then heated to 100cC aP@I/IN2007/000076

mai ntai ned for 6 hours thedéthe nass was furtheY

heaéog%loodrg?%chaﬂ& OR4 Hhahbsitkd o 85-¢ R s Min6R8! 8 then

mMassS “was én neutralized anmnoni

f?"' ;‘ 5 rtghﬂllégb R nE0 O Teskbars. T i RS S lnes
oung to

6 f
f or Afateditarh! ﬂl% apd dl‘éal\'/gptzléﬁtedf IP?)E@ |§on I%Oé’l%‘g:odé@egiggy:_

"of DMF was taken in a dass Lined Reactor fol | oned by

addirhs PRay wa teh Qlut@fiobd Withaos %rn’llﬁdﬁra s'Ullﬁrdl‘lltZStp\H ? 0 The

was stirred and 344 kg of thionyl chloride.was ad

&trélfz% tf?las h ﬂlledt Was IS NGhjN fvalVEhalfzdtf " 6l°el'GS 6
ghalf Loy d

m nu rogen Spar.ger .I'1 ne

0
oy BEERLAT o B R ?é%i?i?ul’i‘sréin“ e

mai nt ai ned between 35 - 400C. After the addition of
t hi gxAMRIE@ri de the mass was stirred for 5 hours and
then slowy the tenperature was i ncreased up to 700C

over eri rs.and th co te el .
Hg N R e s g A S S M
by exposi ng the funes.to paper dipped in potassium

di chsoTRsEDRMP Whs ekentiR® Glh%%g_ﬁlnéd R@@ct@l‘r fdlloWBdISY la@thron of
to.green indicates the evolution of sul phur dioxid

T A AR, B AL 863 4oy

SR SRSTREEL e g et s
60 mrnutes A nitrogen sparger life | was fitted to the reactor and spargrng
of nrtrogen was continued throughout the reactron The temperature was
maintained between 35 — 40°C. Aftef the addrtron of thronyl chlorrde the
mass was stirred for 5 hours and then slowly the temperature was
rncreased up to 70°C over a perrod of 5 hours and the complete
elrmrnatron of sulphur droxrde gas was analyzed Thrs was tested by
exposrng the fumes to paper drpped in potassium drchromate solutron;
The change of color from yellow to gréen indicatés the &vlution of Suiphit
dioxide.
Then the reaction mass wis cooléd to 1560 and the riass started
precipitating a solrd The precrprtatron was allowed to complete in 3 hours
This solid along with adsorbent was frltered off using a closed filtratio
system under nitrogen. The solids filteiéd was carefully transferreéd back

to the washed GLR and the quantity weigheéd was 518.5 kg. This solid
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system under nitrogen. The solids filtered was
carefully transferred back to the washed GLR and the

W@ einy%sy7 wei ghed was 518.5 kg This sol i dN, N- dPEEIN2PI7/000076

formi mniumchloride salt ®as used for chlorination of

g e R R Y R e T

The sai d i sol ?ted solid N, Ndi nethyl form m nium
chl wqra%?@aaﬁe &8s taken in the GLR and was cool ed to
00 . 500 L of DMF was added in the reacti on nmass and

was ChRfinaién bf-slictosé 6rHdetN6 @BinYMSHIERId NINginvétRyIffotrhirtinium
to i the reactor and spargi ng of nitrogen wass

conthiBHES shipr oughout the reaction. 80 kg of '82%
sucrose-6-acetate solution in DMV was added over 10 -

15 hours to the reaction nmass and the tenperature was
conT helshisdisplateshsald NNdimelbyl faaviniRsm. sﬁfoﬂd@@aﬁowas taken
attain roomtenperature of 300C and then stirred for -
60 m the SR ahdrwasheooledstondC.healld ofo D8 Cvesoatided in the
over a period of 3 hours and mai ntained at 850C for 60. .

M nigRfoRMasshan hastkept surih0FCnangenapatgariiag vay fifled to
hours. Then the nmass was further heated to *114C and.

Mai {HeRir@fdor Ofand: Spdvgih@fl Kifeh&a Was. @dRfinuddaniaghout tr;é

was then neutralized wth .7% anmoni a solution to pH

7. Oreazggn.ngé’(;r le/@ﬂ%@é@ﬁ%ﬁ-ﬁ-&%ﬂtﬁ&ﬁUﬁ&f inGDWtéA)Qs added

TGS and was tound to be of sucrose I nput. -

The DWVF
LT IB"E TR ! [ R 2R i v
chl &r)ri‘t(rjoqlea%letiovfl%p& sul phuryl chloride '
The mass was then allowed to attain room temperature of 30°C and then
‘stirred for 60 minutes. Then the mass was«ﬁeaféd to £35°C' slowly 6\)er'a
period of 3 hours and maintained at 85°C for 60 fﬁinutés gnd then Heatgd
to 100°C and maintained for 6 hoﬁr_s. Then the mass was further heatec_f

to 114°C and maintained for 1.5 hrs and cooled to 60°C.

The mass was then neutralized with 7% ammonia solution to pH 7.0. The
neutralized mass was analyzed for 6-acetyl TGS and was found to be
54% of sucrose input. The DMF loss in the reaction was found to be 20%

of the input
EXAMPLE 7
Isolation of N,N-dimethyl formiminium chloride salt from shlphuryl chloride

560 L of DMF was taken in a Glass Lined Reactor followed by addition of
12 kg of charcoal adsorbent. The mixture was stired and 208 kg of

sulphuryl chloride was added to the reactor through the dosing tank over a
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560 L of DMF was taken in a d ass Lined Reactor
foll owed by addition of 12 kg of charcoal adsorbent.

Wab@799%6Ure was stirred and 208 kg of sul phurBCT/IN2007/000076

chloride was added to the R&actor through the dosing

o M 1 o ] 4 s
GREETTRG R BRI RSN e

the addition of sulphuryl chloride th SS., wa
sti feraeerpbire vap Maintaingd; baiwesn ody v f'ﬁ@ t ﬁﬁfér@?u‘?‘@'t'on of

was increased up to 85C over a period of 9 hours and

t he suiphpiybcblosiderthadnass was sfiffeshiaf & hoyss aed daen wiewly the

~anal yzed this was tested by exposing the funes to

papéempenahed was poteasedwn th 867G aver agpariodosf. 9 hidwrs and the
change of color fromyellow to green indicates the’ :

evokoiplite adlinsinatioru iof tsulphr deioxidbegad ineasr analyzath nﬁlsus was
was cooled to 15C and the nmass started precipitating a -

sol iékted Ibg - é)(p%@lngl fhat fupfesVeS pabérodiped an powEdsiirg dichrdrate

hours. This solid along with adsorbent was filtered

of f | PaRde Shaichlssa8ER: Jiition
Thesggjrlﬁgsqu tergdo\t\géroggﬂr()gpu?by ﬁ%ﬁgﬁerrled back vouton

theo‘f\@ﬁlp %tﬁoﬁdgpd the quantity wei ghed was 100 kg.

Thi s” S0 i methyl formimniumchloride salt was
taken in the GLR and was cooled to QC. 500 L of DWF | -
vas Thedethe reddtienr eass i was necdedirtd WAYC kamt tbelmasslgstarted
65 kg of 82% sucrose-6-acetate sol ution in DVF was

addeeedpitting@ solilS The précipitationevas aldvwehtoesrmplateint 3160urs
tenperature was controll ed below 5C. The nass was then

al | epRdsbiRy Blond! With QASHFERINP ! ﬂll@e@fofsggﬁﬁa@dzldéwnf Itratlon
stirred for 60 "m nutes. Then the mass was heated to - .-

85C ‘
ae Cs?%trgmes%n&n%fﬁﬁttr éhg L *clj'ﬂtg hsgﬁdﬁ Ql‘égswé@ dargniiRft ﬁéﬁh‘?@rr@& back

to the Washed GLR and the quantity weéighed was 100 Kg.

This s'blid N,N-dimethyl formiminium chloride salt was taken in the GLR
and was cooled to 0°C. 500 L of Dlv_l‘F" was added in the r‘ééctioﬁ m‘a’sé'
and was k-ept stiring. 65 kg of 82% sucfose-6-acetate solution in DMF
was added over 10 - 15 hours to the feaction mass and the temperature
was controlled below 5°C.

The mass was then allowed t6 attain g6 tem'per'a'turé of 30°C and then
stifred for 60 minutes. Then the mass was heated to 85°C slowly ovér a
period of 3 hours aﬁd maintained at 85°C for 60 minutes and then heated
to 100°C and maintained for 6 hours. Then the mass was further heatéd

to 114°C and maintained for 1.5 hrs and cooled to 60°C.
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to 100C and nmumi ntained for 6 hours. Then the nmass was
further heated to 114C and nmaintained for 1.5 hrs and

w@om7iesso 600C. The mass was t hen neutral i zed PET/IN2606000076

ammoni a solution to pH 7.029the neutral i zed nmass was

ST {250 VIO AGIESL S PSR it 6 . e
BT A0 0, B S

i sol, @{,ed solid fromExanple 5 was taken in the GLR .
500 BL79f $HEFeS8 18PYet hyl enerwas added in the reaction
mass; cool ed to OC and was kept sticpng. A nitrogen
spa@;@mﬂ@@ was fitted to the reactor ana spargi ng of
/ ni frogen"was continued t hroughout the reaction. 80 kg
of 82% sucrose-6-acetate sol ution |n(£erchl oreth | ne

was Chipination of sugrose-Bsagetatedising isalate Hdtwdametlwlswammum

the tenperature was controlled bel ow 5fe. The nass was
t heghlaridésel in Beqthloioathyﬁnﬁ t enper ature of 300C and
then stirred for 60 m nutes. Then the mass was heated

Lo 3B PP SBI o Sl &, LGP, B BR800 L o

rral nt ai 6 hour t he.mass was f-
o aPefOsthyleng s Adacin {8e 4108 rgash coalfl te?BPeard Vs
to 600C. The mass was.then .neutrali zég: wi th+7% ammoni a.
sol KerloatiErHIpH Ay Mrogafe SRRTGEF dine, w@snHlied \Kﬁst &nERaFIRLd and
for ~acetyl TGS and was found to be 54% of sucrose: -
i npapargigeofmitrogenswastceptiers througheuhthe fegction d 8Akgeof 82%
was anal yzed and the | oss was fiound to be .3.5% f tHe -«
| npsucroBecEhRtciate Sbiution tmtpemhlwbemytneowaseaqulzomrem - 15
using thionyl chloride in the presence -

hours to the reaction mass and the temperature was controlled below 5 C:

The mass was then allowed to attain room te’hibér"aturé of 30°C ana‘ th‘éﬁ
stlrred for 60 minutes. Then the mass was heated to 85° C sIowa over a
period of 3 hours and malntarned at 85°C for 60 mlnutes and then heated
to 100°C and maintained for 6 hours. Then the rnass was further heated
to 11.4°C and mainta‘;in_ed for 1.5 hrs an‘d_ cooled to 66°C

The mass was then neutralized with 7% amnionia Solution t6 pH 7.0. The
neutralized mass was analyZed for 6¥acéty| TGS and was fotind 16 bé
54% of sucrose input. The Perchlometh’ytéﬁe in the neutralized mass was
analyzed and the loss was found to be 35% of the i'nbut.

EXAMPLE 9

Chlorination of Sucrose-6-beinzoate using thionyl chloride in the presénce

of diatbmaceous earth
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of di atomaceous earthl1150 m of DMF was taken in a
round bottomreaction flask and 40 g of di atonmaceous

W@22000/99885 added to it and was stirred. The niRCDEE07/000076

spar gi ng was started in thé0flask. The tenperature was

nel 413 A%, G0, 48 llnoF, 4 P hofidh heior Rsveedo o o

dro rough Th Aadi i on ure
ntrolledblow30 te e Cco e

addF‘ﬁ?‘HHa%@”PhPBﬁ?le%N%ﬁ HA L@"Eeﬁ’@?n%#{ eﬁja Tﬁ%s"'tmge"
stirred for 60 mnutes at 25 _-30 0C and was coQ o

0 0CPFEina s ptasia b dbe deskrThartemperte Gas Halet 235 and
DMF was added with stlrrlng The tenperature was -
conb20mleaf thisnyhehbuideavas added derpyyise Hiowgh-an addition funne'
sucrose- 6- benzoate sol ution, the reacti on mass was

al | dhe dempepatties wasoomtrcdiepebelom 301GindABer the completpn Of
hours. Then the reaction nmass was heated to 850C and

nmei atditios df frdonyl chioride, thgaeactiveanass tvas 58064 farBD minutes at
mai ntai ned for 6 hours and further heated to -1150C and

mai psai3zped 4rr was TobRkidr ® 0°The 900anl bPsudress-6visshzoaen(170g)
cool ed to 600C and was neutralized with 7% anmoni a

:°’|_ ol Ybjufdhn inf DM RS RIded8AtHBEPing ONtHY i r@l‘uF@%@)ﬂontrolléd,

was filtered to renove the Suspended .salids alang ...

Wt Bl aﬁ\ﬂgf&%‘dér%ﬁl Jﬁﬁ'{( {)#(]suc%gé @-%eh?@até ﬁftioﬂnt g”%%ctlon

evol Ut on of su € Was very peace

L s SR SR BT A s
zed to be 68% EXANMPLE

RIHTRIRTRLN e wﬁt@&ﬁ%nfloamb@aeﬂawgpnfgf fipfaout,
sequence of addition i.e. adding chlorinati ng? agent to
<ucAgae-ieated o 100D @A MaNtaNed doiss haKesmand lafn%d}ﬁ?ted to

bottom reaction flask and 80 g of Charcoal was added
to i1i5%handvmaintaineddor 2.50®0rs1 of sucrose- 6- benzoat e

The reaction mass was then cooled to 60°C and was neutralized with 7%
ammonia solution. The neutralized mass contalnmg 6 benzoyl TGS was
fitered to remove the suspended sohds along wuth the dlatomaceous,
earth. During the reaction, the e\{olutlon of sulphur dioxide was very
peaceful and no sudden surge of gases was seen. The overall yield of 6-

benzoyl TGS over sucrose-6-benzoate input was analyzed to be 68%.
EXAMPLE 10

Chlorination of Sucrose-6-benzoate usmg thlonyl chlorlde changlng the

sequence of addition i.e. addmg chlorlnatmg agent to sucrose 6- ester

2100 ml of DMF was taken in a round bottom reaction flask and 80 g of
Charcoal was added to it and was stirred. 1000 ml of sucrose-6-benzoate

(340 g) solution in DMF was added with stirring. The nitrogen sparging
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(340 g) solution in DMV was added with stirring. The
ni trogen spargi ngwas started in the flask. The

WO 209p09%6Ur e was held at 250C and 1040 ml of tPCTHEN2007/000076

chl ori de was added dropw sélt hrough an addi tion

f | t ]

ATt BRS SRR TBLIB oM B B PR 28rr G40 mi
BE%Lﬁﬁé’éﬁ%%%Sé?w%%%dnsgJr&ﬁgfs%éa?oé%h?%v“gé@‘?gﬂﬁunne?i The
mai nt ai ned for 1 hour, again _heated to 1000C.and

mai HeapeTatire ayasccordialied helow 3PtheAfirsdhe &ontplqtm@fa@ﬁﬂ'tlon

mai ntai ned for 2.5 hours. The reaction mass was then
coobtthiany! ebiodderthe weactisaumass was étiued fior/d4 hours at 25 ~30°C
ammoni axsol uti om The neutralized ma, ss containing

6- b§hemyhe T&xtioasmbss wasehkdted te 8596 anchenaintajipedded 1 hour
solids along with the charcoal ‘during the react:i on,

t heagainl heated tof1001C¢ RPRUMdintihat: fovad hoarsy and darter| heaitet to
h sudden surge of gases was seen. The overall yield of

6- bengad ad@mdamt8inedysir sqoRrdenzoat e i nput was
anal yzed to be 48% EXAMPLE 1,1 Chlorinati on of

Sucr.ose- 6-acetate using thionyl chloride in

pr eSBé deaationgnass was dber ceeled Ho G0 Gaandwas rnegtiﬁllzed with 7%
spargi ng 1000 mM of DWF was taken in a round bottom .

r eadffinonidisakitioan drheneutodlizeil anassa containing bitiEniay TGS W
added to it and was stirred. The tenperature was.held
at fABEEd a0 tedfVe rthe aluspéndeay Solids! along avitaticacttzdbal. During
dropwi se through an addition funnel. The tenperature

was fHeO Rsaictibh Sthebel oD B sulphlie didxitie. wasPlery ipeaceful and 1o

addi tion of thionyl chloride, the reaction mass was .

st i Eddbrf 8irgBOofMyAeWasdtsedn, - IAE é\ié‘i'alv\'?iial&%@'eeﬂeﬁz‘éyl TG§
0C. 1050 m™ of Sucrose-6-acetate (18Qg) solution in ,

con? VR EIFEE Shhehat et %ﬁﬁé%%ﬁ???%q‘g% sucrose- 6-

EXAMPLE 11

Chlbrination of SUCrOSé-G-aCéfate using thionyl chioride in the presence »bf
diatomaceous earth without nitrogen sparging

1000 ml of DMF was taken in a round bottém reaction f_qésk and 40 g of
diatomaceous earth was added to it a‘rf\d was stirred. The tembératufé
was héld at 25°C and 480 ml of thionyl chloride was added dropwisé
thrOugh an.’add'ition funnel. The température was gohtroll_ed pelow 30°C.
Aﬁer the completion of additién of thionyl Chibride, thé reaction mass was
stiried for 60 minutes at 25 ~30°C and was cooled to 0°C. 1050 mi of
sucrose-6-acetate (180g) solution in DMF was added with stirring. The
temperature was controlled below 5°C. After the addition of sucrose-6-

acetate solution, the reaction mass was allowed to attain room
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acetate solution, the reaction nmass was allowed to
attain roontenperature and stirred for 3 hours then

WO b@7/0286t i on nass was heated to 85C and mai nt BATYBL0672000076

1 hour, again heated to 1069G and maintained x for 6

hou S and furt e ) nmai nt.ai .ned for

2. SGTRRHELTE [0, SR, B, LS S IER PRegiodnats s beated
and was neutrallzed W th 7% ammoni a solut C '{h

neutq 891z apd maiatamediiar Aihoyr.cagain hyat edce 113 A @P'@&P'ned
to renove the suspended sol i ds_al ong, wi'th the

di afasieheurs and Surther Teetadhig 115° 6 andpaintained fas 2.5 hours.

eyol utiorv of suf phur “di oxi de was peaceful and no

sud‘il‘ﬁg réé'#@ rﬂgsgﬁgﬁhe\ﬁ%oéﬁﬁ% 6P MW lnemrSI'dii do\fwih 6%

6- ace over Ssucrose- acetate 1 nput was an

to-h 55W CL f tr.ol

oy SEminis SehiR sne e Hastoll ﬁt%gg@”%e& ity ks
ddi.t to. th d t t f wder

bR S Thd iR Pls s e B GhgBiacesie

condi tions of -reaction, the said powler being capable

of eaih.r Auringgthereactiany the gvplutien: @Fnsgkpihah dioxideawas neaceful
a safe'rel ease; the said addi'tion bei pg made-after » = ..
addand mo sdden sargefgases Was 1seant abhes.overall. yleldc@fo6'acetyl
in a quantity sufficient to control the.said prollflc -
em $ESoovensubmse-Gatetatenigpstusaeanalyzeshtorki 55! e surge

of gases, thevsaid reaction conprising one or 'nore of

a reaction including (A) reaction of a sul phur

containing inorganic acid chloride with a tertiary

amde resulting in a first reaction m xture contai ni ng
an adduct forned between the said acid chloride and

the tertiary amde, or (B) a chlorination reaction by
reacting the said adduct either after its isolation
fromthe said first reaction m xture, the said

chl orination reaction being carried in a nmedium

suitable for progress of a chlorination reaction with

a
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sugar or a partially protected sugar , or (C) a
chlorination reaction conprising reacting the adduct

W@20030993§7 as an in-situ reagent in the said fiPGI/IN2007/000076

reaction mxture with a sugadr or a partially protected
sugar to prepare a chlorinated sugar derivative, or
(D) heating the said first CeAlM$on mixture to forma
second reaction m xture conprising deconposition of

s R AR s R Ao

wherein R re I k I I

ot Ry Teaston: By adsiistio 10 4l SaIFoRALLEn éP%ﬁ%gI‘oéemowder of
atom or a net hyI roup, and o ti onal I ISO| e

sol pubsjancasejieerty’ HegEtABEP ANY St blecyp ?’ rf‘g{"PIS'ﬁ’"s of

reaction by reacting the said second reaction m xture .
wi t Feactios; the saidnpewden beigecapabigy@ftcamtroling thgr said) prplific
protected sugar toprepare a chlorinated sugar

der envdsiore of ghs¢d-}o a sdfe aelease; the said additionbpeing aoaden gfter
a sugar or partially protected sugar dissolved in DV

Wi t Bdition lop kst sofutioni ofiregctantsr toam reactari id achuantitylsufficient to
foll owed optionally by (G optionally isolating, by

Usi Rentpslath8! sdi®pfolfic em¥sRIFERRhSIt Mbwihg Gatien uwedntrollable
i sol ati on the said chlorinated sugar derivative or

deagy a§é§e sgld: PdRAibA %‘?&ﬁsﬁ@hng Jrividid B at I‘éacflon

form |ch oroga act osucrose A process of"

c ah’&‘l%ﬂéﬂ%@s r%}a%&hon 5’fa|1 n@ n@f‘%%t%ﬁﬁ%omér&é}‘nooéé?&j Hﬁlbnbé with a
su o Py e, Tl s e o %ﬁIa’Iﬁnéb%ra%dduct
°Lh"i‘aqf'm°e§zf DatERG NG, S8 3P ichloritespEbihe SITRY %m'de or (B)
emtting gas, (ii) being stable under conditions

t he chlgridation: reactinrby sacting he saishaddust eithgp after I"f fisolation

being inert towards constituents of the
from the said first reaction mixture, the said chlonnatlon reaction being

carried in a medium suitable for progress of a chlorlnathn r_eactlon with a
sugar or a partially protected sugar , or (C) a chIorinaIion re_ractioAn
comprising l;eacting the adduct exis_ting as an in-situ reagent in the said
first reaction mixture with a sugar or a partially protected sugar to prepare
a chlorinated sugar derivative, or (D) heating the said first reaction mixture
to form a second reaction mixture comprising decomposition of the said
adduct in-situ to form a Vilsmeier reagent of general formula
[XCIC=N.sup.+ R.sub.2 ]Cl.sup.- whe_rein R represents an alkyl group,
typically a methyl or ethyl group, and X represents a hydrogen atom or a
methyl group, and optionally isolating the solid Vilsmeier reagent formed
or (E) a chlorination reaction by reacting the said second reaction mixture

with in-situ formed Vilsmeier reagent with a partially protected sugar to



10

15

20

25

reactants of a said reaction; conprising one or nore
of an adsorbent or an inert matter including charcoal,

welr@rosdateous earth, silica, calcium al um ni uPGT/IN2007/000076

silicates, and the like, ¢34 the said quantity of

PO R Hghe A, ) § e Padlon by

sul hur cont ai ni ng inargani ci,d._chlo |d r

oneP lifRgra sYean %‘ﬁ?' Bm%ﬁaﬁﬂesuﬁl Al %‘fg'ﬁt[éu@s with a
sul phuryl chloride and the like, e. the sald tertiar

ami Sulphdmsontainiag JReragpicacld eRloFdei frllowgds ePt.mﬁ"uebvy (G)
(DMF), Dinethyl acetanm de. N-net hyl pyrolindine and the
| i kepfionallyigolatingd bydising on,empmcge@@a process of purifivéation and
N. Ndi met hyl fofmmriiufn chloride chlorosul phite .

( chisoiatival i tsaid eelyerivjtedhsagar rderizative @hldﬂacgtlatmgettle said
inits generation is thiohyl chloride or N -

Ndi ghloFipatedrsuigat aérivatiob te fordeTridhlorogsiatipsatese (TGS).
(chl or sui phate reagent) when the acid.chloride used in

its.generation i ulph chloride, g. the said
medPum shiPregass of glai 'Brbg‘ff’é%%‘ Nof a chii hatih reaction

bei ng an organi c solvent conprising one or nore of a

DVF1 di ngt hylghgul fsaid Gisepes qtv Prod@idly lseam, ckileU M esulphut,
Pyri di ne, xylene nd the |ike, the sai d sucrose

compri s eiad LB didxide BP&lﬁﬁurﬂtna{aBba' ly protected

sugar conprises a pentaester sucrose or
6-protected sucrose, the 6-protected sucrose further - .
conprisibg a thacsa)depovmer ancloding (Qmm&r&:aﬂabta obhawing a
sucf ose- 6-
physical adsorption ablllty or a |oose chemlcal aft" n|ty without
leading to a,chemical change or both W|_th respect to the an emlttmg
gas, (i) being stable under coriditions of the said oné or‘mere of
said reaction, and (iii) being inert towards constltuents of the
reactants of a said reactlon comprlsmg.one or more of ah
adsorbent or an inert matter including charcqat; dlatome_c-eous )
earth, silica, celcium elurhinium silicates, and the like,
c. the said quantity 6f powdet added preferably is about 5 {6
5% by weight of the weight of thé said acid chloride,
d. the said sulphur containing inorganic acid chloride comprises
one or more of a thionyl chloride; thionyl bromide, sulphuryl chi‘é'ride
and the like, |
e. the said tertiary amide comprising oné or more of a
dimethylformamide (DMF), Dimethyl acetamide,N-miethyl

pyrolindine and the like,
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di ester, further including sucrse-6-acetate ;
suer ose- 6-benz ate, sucrose6,4' diester,

WQ2®789857 4' - pent aester, a sucrse- 6-gl ut ar at e, PCT/IN2007/000076

sucf ose- 6- propi onate, sucr@8e-6-1| aurate,

sucr ose- p- phthal a d »: o = 0 et NYIN QB thvtfarriintini i
sucrose-@- eth ? %% _ %Inﬁgléﬁ{q“ N@hdgr%%g}ygormlmltmum
process of. .purification.. d i sal tl an.incl _one.or ;.
more of 91 P‘E“c&‘é”%%{’]'f%n(ﬁa'%‘bﬁ (" ARl MR e acid
col um chr.o graphy, .reverse osnpsi T
cryst al | e %nu%ﬁﬁﬁ inhdts| jgeperagiony 'ﬁriﬂ%% ghlogdg; IWZN N-
of production of TGS conprising use of either thiony

chi or i dedigtethylfopmimipiung hi eflpdde aschiorgsuipbateed (§mpm$ulphate
containing acid chloride to generate a chlorinating

r eagent , reagengavhenpthecasid chlaridecysedoinpts semfgatlm ||s)wulpguryl
sequential steps: (A) taking DMF as a -

pr ef err echiletidé,ary am de in a reactor, optionally
sparging nitrogen as a preferred inert gas through the

reaction_m xt B) addi n |t charcoal powder..as,.:it:
a prefer9ed ﬁ/d%?'& El'}E% f endobégg%r%seﬁfgsphlggnatlon
(©) adding to the reactlon m xture, the said preferred.
sul phur g6tien heing a1 erdanicopPlents CamPyshgePns 9eMPER] of a
of time pmintainivng tenperature preferably between, . ..
about 35DMF, adinethy) suiexide perthlemethyleiet | tolueRss: Pyrldme
preferably stirred for a pr ef'érred peri'od of about 60)

m nut es i)deneahrhd)medg(ef ormati on of an adduct with DW

to go to conpletion and then cooling to a tenperature
preferably of, a resul.tin nareactlon

0oC
m xture Bontal’ sﬁﬁ’[?%éo‘%ea?%n%%‘?fc%ﬁl ®thl orinating

sucrose-6-acetate in a solution as a preferred-

partial ly prohe&abpatigy prdi¥ctadduggr tdoenprisied’ s penthester of
slowy over several hours to the said reacti,on. m xture -

of step &uci&of @ bipistekfed, élﬁii‘@éé Qhér@ Ri&dted %hbbbsbofuﬂhé}
bel ow 5C, thereafter allow ng tenperature preferably.. . ..

to attai ébrhgﬁénfmé %Wr@é@?-%s l@rbg;éhcr%gg% -8ihdr ¥ 'ar édd?Sse 6-

for a perio era
diester; further including sucrose- 6-acetate sucrose6 benzoate

sucrose6,4’ diester, 2,3,6,3’,4’-pentaes__ter a sucrose 6 glutarate
sucrose-6-propionate, ‘sucrosé-é-l;a"urat‘eﬂ, sucrose- 6 phthalate a
Sucrose-6-methyl ether, sucrose-.é-'ethyl"?the'r and the I|_ke,
J- the said process of purification and iédiétioh includes oneé or
more of & procéss comprising solvent extraction, colufin
chfomatography, réverse osmosis, ¢ystallization and the like.
3. Aprocess of claim 2 of production of TGS &oniprising use of gither
thionyl chloride or sulphuryl chloride as a preferred sulphur ¢ontaining acid
chioride to generate a chlorinating reagent, thé said process further

comprising following sequential steps: (A) taking DMF as a prefeired
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about 60 m nutes, heating to a higher tenperature
preferably of about 100C and maintai ning at that

W 209pevRcure for a period of tinme preferably oPCHDUm7/®0076

hours, further heating to &6hi gher tenperature

|to gﬁpezfrrﬁ'plﬁnéaé n‘?"gq @#%ﬁgaﬁﬁ ﬂa@@ﬁ?%t@éﬁt ad § ﬁe'%fg{reg rr]nert
Lno)étpg%ghr%ﬁaﬁ n| e ?E’E'lt ﬁ\ﬁ}hﬂr%t gglj}@@gn&% fgﬂtﬁl%oa B))wder as a

chl ori nat ed TGS— acet ate to a lower te

pr ePEferRd, nowdsp Ja coptelling, AAseQHs Amigsie S'pa&)oia%g'r?guto the
7 by addi ng about 7% ammoni a sol ution as preferred;

al keaactiop maxtgrehg said Rrefaried suWlphwmontaigipg eitighjoride slowly
solids (G recovering TGS by a preferred process
conpvérsa pgriod aifdime gnaintainingniemaataturel prefrsably| batwagn about
TGS-6- acetate to TGS by passing the filtrate through

an 357 tmi40y € KD mediotgirapditoe cedction pwass girefengb\BSredofor a
resin sourced from Thermax as a preferredresin, :
adsprdierng pefSd @f abelLB6e: ninutes fohellowmnfo&hatlbmaSanm;dduct
off the DMF along with inorganic salts out of the

I esiyith DMVEtebb t8 confeidntdndthbRo6Md/ toa wrﬁrs@eabé bréﬂérably

wat er, desorgl ng and deacyl ating sinul-t aneousl.y .

TGS, thbe |Hrae|fe%Eﬁ€rl. Wh)gﬁﬁ%f:oﬁ’tgo M Ayl Niafadduct (E)

soIU|on|nrre to. wa ralizing

ai | GGG 'UEFOﬁeQ?-%geté 8L by X e Reg vty

and’ referabl |soI soI id:formb
£ r enfateied puodn iy adfing the' srdiifionsaiopiy SV gpveral hours to
met hanol as preferred solvent conbi natr on to ob

TGstheosid reactionmpxtyefsten Deicantipling th epr%ﬂra&f?r%ﬁ paquerab'y
TGS-6-actetate as a preferred TGS-6-ester conprising
i sotcabelow &i@. thereafierngllavieg Jamaemtgesprpterably tor aﬂala room
reaction mxture of step (G of claimby using of
nor enaperatupe of eboub BOTG @indt stisingfer p peripd cQ{ttlmﬁr preferably of
preferably conprising passing the -

about 60 minutes, heating to a higher temperature preferably of about

100°C and maintaining at that temperature for a period of time preferebly
of about 6 hours, further heating to a higher _terrrpereture preferaplAy Qf
about 114°C and maintaining at that tevmperature for about 1.5 hrs,
resulting in a reaction mixture con,taini’ng chlorinated TGS—S—acetate, (F)
cooling the said reaction mixture containing chlorinated TGS-6-acetate to
a lower temperature preferably of aboqt 60°C, neutralizing to pH of about
7 by adding about 7% ammonia solution as preferred alkali, preferably
filtering to remove suspended solids (G) recovering TGS by a preferred
process comprising isolating and simultaneously deacylating TGS-6-
acetate to TGS by passing the filtrate through an affinity chromatographic

column containing ADS 600 resin sourced from Thermax as a preferred
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filtrate through an affinity chromatographic col um
cont ai ni ng ADS600 resin source from Thernmax, adsor bi ng

wa aB789meet ate on to the resin and passi ng of fPCTEN2DNVF00076

along with inorganic salts3dut of the resin by eluting

and. washij t. he refer . _desor

oSt ARG TR P o Eootr(? Rt Bhd %ﬂgnoéf’ oM
wash the column, concentrati n 4) ({ (}1
.soa@msngltrr@eorsaa@efattseoag oét |r|eam rée@ ing| 9"%>was ing the
sol vent crystallization. A process.of claim 3 of

pr oegl@mrbnrefera@ly\/rvawa@redeserég"eqend o¥gACYtiRg %!gwltarleously
thionyl chloride as a pref érred sul phur cont ai ni ng

aci IGShb-acetide using pefedalpy abouts10%rammmoniosuticn rmgmethanol
foll owi ng sequential steps: (A) taking DM as a .

pr efewaeh thecoluatin, mettiatizing the TGS tsolutionihiamimbhia methanol

“sparging nitrogen a$ a preferred inert gas through the

r eagy i 2ditiin< b daute( BCI, 28 tiMeg t 67 inhethBAsICRAbbRIVWEEEYED ard
a preferred powder for controlling gaseousemni ssi-ons, -

(O p aprys, ISPIkiig TGS &0l thith ey fresting v ssid Sftup with:

pre Parab y over aperlodo time maintaining

t en@ﬁ\'&?%ﬂ%ﬁ SrnbiehRMahoP s f?@cflgolvéﬁt tcggﬁi(?ndagteﬁ% obtarn

stirri lact 1 on rrass urther

ffl |ent for conplete forrratlon of
chﬁﬁ?ﬁ?vﬁ‘i te reagent, preferably for about 5 hours,
(E) slowy increasing the tenperature preferably up to .

70C40ver Aproeassast oimt 3 o prodettiora bt VGSf-G-éétetatésastmprdferred
sul phur di oxi de was conpletely elimnated, (F) ‘cooling

s § 3P62sireésthpising a8a8timg and Qﬁrrf??hguthel BAidt ToaL6-avbiate
precipitation of Vilsneier reagent as-.a solid, (G o

col ﬁ%ﬁt éf}e &l mbhiGe! & §t@{) ?G?ro?fcf‘dn‘i‘rbﬁ Qg bhé &k K of &

pre erabl yran I ner nnsphere urther

P A R B, O BRE bl B

Zg: ﬁpra J thr%lalg ér‘tj ea |rtsityacll1)rro?rfta Bé%%h.%“k&ﬁ% %8nta?rtrrqg'; r]QZ)SGOO
resin source from Thermax, adsorbing 'i'GS-6-acétate on to the resi'n and
passing off the DMF along with rnorgamc salts out of the resin by elutrng
and washing the column preferably by water, desorbrng TGS 6- acetate by
using preferably aqueous méthanol to wash the columin; ¢oncentratiig the
eluted wash, and isolating TGS-6-acetate as a solid préferably by Solvat
crystallization. |
5. A process of claim 3 of production of a Vits'r'neier reagent
comprising use of thionyl crtloride as a preferred su'lphUr centaining e'cid
chloride, the said process further comprising following sequential stebe:
(A) ta_king DMF as a preferred tertiary a_mide in a reactor, optionally
sparging hitrogen as a preferred inert gas through the reaction mixture, (B)

adding to it charcoal powder as a preferred powder for controlling gaseous
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chloride, the said process further conprising
follow ng sequential step's (A taking DMF as a

Woe@iessset tertiary amide in a -reactor, Opti oOPel/IN2007/000076

spargi ng nitrogen as a preﬁ&rred inert gas through the

reactjon..m B) adding,.to .it ch
L PRy () ading ty HeGHRtPR i e IGRY SPUES pidraniy
(O adding to the .reaction- mxture, sul hur chl.or.i

pr eFEWAL PYeIsE RANPd RFdIMe, npﬁmaamng)temp%@ %?Eﬁr%'x &e%veen
tenperature preferably between, about 35 to 4Q C (D) .

sti APOUG3I S A8 &L (Drstireing theyreactivnrmAss foredifdher pefiod of
time sufficient for conplete formation of .

chl bmsaﬂfﬁﬂrerbte‘or camplete fgymattion @mlcyldrosulatmmreasenb twreferably
(E) slowy increasing the tenperature preferably up to
85 Cfaw \etiout Spiesure d(B)f slbwlyanoneaﬁmg&béytenipe%thmpmfembiyl up to
sul phur trioxide was.conpletely elimnated, {(F):~

CO0lp1 oV&SS pefiod drrtuﬁteeprefv&ab@rm@abmmmn s&lbhut d.bﬁiee -was
to allow precipitation of Vilsneier reagent as a,

sol g fé‘t@ tdiSinStedP!(B] ic8BIiRf nPAsaCtdial ﬁFéfér'?é@rteﬁtperature of
peri oo i‘me prefera 'y of about 3 hours, (G

col L\S&h' f‘i‘?’er a§| £ioRF 'pPéJlﬁ\ta?roﬁ ﬁgi ‘%‘/ﬂér%té 7 e ﬁéhtt Latd %nd (G)

under pre ner ere

f I d t A
o bty tﬁéﬁwaﬁaw ssar%wnbg GG B e
o Bl et ik R e RussB on o See 1Y
conpr|5|ng use of elther thtonyl chloride or sulphuryl

chl gri deaaprareREeber EIgith S8 N Hrog@ition NG MMbHeier raagafit
chloride to generate a chlorinating reagent, the said

prog&'ﬁ rlslH{; of‘sB Uyt ﬂﬂrrﬁ@'as r@?er?&ﬂsiﬂﬁﬁu@éorﬁgrﬁrﬂﬁ &
s IR 4

(A erredt iary amde i
reaﬁ“% :98?;& &)%esssfgér@' szomrﬁtrirsﬁ%efollﬁﬁlg@) Q%rgjeerﬁrafgteps

con%""h‘%"a' fﬁ\ﬂﬁ”%%gaa?m ebP iy SRy 5éqqt%r optiohaly

reaction mxture, a so}gutlon [

sucpRalging. ruggg%a§ ajye rrﬁpépr-‘ért ngl\ﬂ:rough the reactron mrxture (B)

addlng to it charcoal powder as a preferred powder for controllmg gaseous
emlssrons (C) addrng to the reactlon mrxture su|phury| chIorlde preferably
slowly over a perlod of time marntarnrng temperature preferably betweed
about 35° to 40° C, (D) strrrrng the reactlon mass for a further perlod of
time sufficient for complete formation of chlorosulphate reagent, pr;e_ferably
for about 5 hours, (E) slowly increasing thé temperature preferaol;/ up to
85°C over a period of time preferably of 9 heédrs until sulphut trioXide was
completely elimirtated, (F) C‘o‘oling mass to a pr‘efe‘rfed temperatiire of
about 15°C to allow precipitation of Vilsmeier reagéent as a solid; aWai_tih'g‘

......
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sul phur containing acid chloride slowy over a period
of tinme maintaining tenperature preferably between

W@bwmanIB57to 40 C (D) nmintaining the reacti onPOEER007/000076

preferably sti rred for a pseferred period of about 60

o f . _
o b b AR MR RGP ey o
I :
ﬁ{ im%rr&te%ﬁpéwﬁkméﬁ?r@eeéﬁﬁiaab'sﬁﬁltrbﬁsﬁcLFS‘?? nat i ng
sucrose-6-acetate in a solution as a preferred

pari al | X sbeéRCbEElafiiIRbr climBdi BRirhPE ¢radlgins 6| ot ickim 6
slowy over several hours to the said reaction m xture

of %Fﬁg éQn?her I gjl:ﬁlbﬁﬂ?tf reta BREfAH Wolitidhesfadathally E)l‘bteeted

bel ow ter tenperature preeferably

U € Sl e B
{
S A AR RE%%&?{& i g, s

of time preferabl of about hour s, rt her, heati
to ﬁmﬁf'@%eﬁo gengré %t%r‘é"%’ﬁ'@ﬁ'@gaﬁ%968$ 'Z‘Soﬁ?' 1Pg@e§ﬁdfurther

mai ntai ni ngat that tenperature for about 1.5 hrs

r es GPMPpriging nfollowingc seadentiak sters: cét takinon QW‘H% anRelerred
TGS- 6-acetate, (F) cooling the said reaction mxture
contestiaryragnidé v airaacter -optisnaliyssparging nitcogen ama preferred inert
tenperature preferably of about 600C, neutralizing to-

pH ghs ahough théyreactiimmixtbreeyt(BY Hddingoto & charaoai @n\Mderas a
preferred alkali, preferably filtering to renove.

SUS PRITERE STIMGES Toh)conRBMHgT dat@oliSerhissians) ¢Cpradeihg to the
process conprising isolating and sinuktaneously”

deagyd §bh HixtUrS:- 5"s€ﬁﬁbﬁtrﬁ DMF UESuklosRasbbitbatd @s a preferred
filtrate through an affinity chronatographic colum -

c On%ﬂflpﬂhpgorﬁ% rﬁgogc.geahgﬁ.o%g%@ﬁ 8(/ér°5n 68 B tinde n‘?alntalnmg

preferred resl acetate on to

S R R S5 M i v
col lrJeactron mass preferably stirred for a preferred period of about 60 minutes
for allowing formation of an adduct with DMF to go to completion and then
cooling to a temperature preferably of about 0°C, resulting in a reaction
mixture containing the said adduct (E) chlorinating sucrose-6-acetate in a
solution as a preferred partially protected sugar, by adding the said
solution slowly over several hours to the said reaction mixture of step D,
controlling the temperature preferably to below 5°C, thereafter allowing
temperature preferably to attain room temperature of about 30°C and .
stirring for a period of time preferably of about 60 minutes, -heating to a
higher temperature preferably of about 100°C and maintaining at that

temperature for a period of time preferably of about 6 hours, further

heating to a higher temperature preferably of about 114°C and maintaining
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preferably by water, desorbing and deacyl ati ng
si mul taneously TGS-6”" acetate using preferably about

waomwamsdhi a sol uti on in nethanol to wash the BGI/INAQ7/000076

nggtral 4 ngdt Ihe TGS sol ut #Bn i n ammoni a et hanol by
o of 174 Egelid 6 b} ol Tod Mocld e
ot FRRBINGES ) ”ﬁwaieroﬁ F@%%éqyﬁ?a“@m%ﬂ”a ogihe, §gag 2action

TGS powder. 8. process of chlarination of

par Bbdpre, cemmeg é%!"%f!ﬂj'éﬁd wi iGP-BrAGeddieatoed l\ﬂ%‘feé nt@mefature

-reagent in one or nore of an organl ¢ solvent other

t hapreferiabhngl aboutet°Ge nepivElziag do trik ogabauwgtama@dmg about
sol vent being capable of providing a liquid nmediumfor,
t he7%canimonia sdbation as tprefesreddaliali, snmfmablyeﬁg&fm fos rejflove
general- formula [ XCl C=N. sup.+ R'sub.2 1 .sup.- = -

wheggspendet eqplids €h) recanernd TGS by Up préfyped pirdgesa comprisifig
nmet hyl or ethyl group, and X represents a hydrogen :
at °l§oﬂi’tln§ BRY NYintaREAsIY - déad)latings FGH:6.Gcatate &oi TGS by
V\/n ;a. the said partially protected sugar conprises

? sg‘g?“? fiftfate® tHrb Fa raﬁ‘?m{gl &{rgﬁl%fdg‘?gptﬁé"&bm cbgining

SUCT 0Se nprising a
3 Iug%@%e 6695 %ﬁ{e rs8f|]rrc]:§fi Sl‘hiﬁﬁ gﬁgeurg}a%ts g? a %'ief?rr YGeSRHE a@isorbmg

suc G6at e\ sucrose6,4' diester
" 1E% Reale B g e Bz belebeor ™ 21 B atong wit
sucrose 6- proplonatev sucr gse- 6-1 aur a
sucingEganic faltgarut ©f thesRSIBHRY. @"I'Fﬁlghfpdei”ﬁé'i‘mg the colurnn
sucrose- 6-et hytet her anchMhe like, b. the said organic..
sol peaterably by wetspade@rbmgpamudﬁ%laang i fiuHanRayshinT GS: 62
for the reaction conprises ene-or nore of:a dinethyl
sul beostatée usingr prdferabiyt apomnéQ%T@mmmgg mlutlcm i, methanol to v
xyl ene and the |iKke.
wash the column, neutralizing the TGS solution ih ammonia methanol by '
addition of dilute HCI, distiling off méthanol to qbtam a syrup and
preferably isolating TGS in 4 solid form by treating the saiq syrup with
ethyl acetate and methanol as preferied solvent COmbinatiOn to obtain
TGS powder.
8. A process of chlorination of a partially protééted sugaf with an
i'sbléted Vilsrieiet feagent in one or more of an organié sélvént other than
Dimethylformamide (DMF) and the said organic¢ solvent being capable 6f
providing a liquid medium for the reaction, wherein the said Vilsmeiét
reagent is 6f general formula [XCIC=N.sup.+ R.sub.2 ]Cl.sup.- wherein R

represents an alkyl group, typically a methyl or ethyl group, and-X

represents a hydrogen atom or a methyl group,

9. A process of claim 8 in which :
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'10. A process of claim9 wherein: (A) isolated solid
N, N-dinethyl 1 formimniumchloride salt as a

WQer@e9958T Vil smeir reagent is taken preferabl RCT/EN2807/000076

o] a83d| i ned reactor, perchHbroethylene cool ed to 00C

I s added_a ferred or sol.venUn. the

Lrass mai At ili"hls%bftpﬂg' ¥n%8&§?‘?ﬁ?§ 9y OREBIRFS ?e eer}té%{ler of
ept stirring, optionall
. pr ef er r B4CTPPROF %Q?’Ptﬂci/ﬁggg S*t eé %g&ga sugfose fufiter

addl Nng sucrose-6-acetate as a preferred rot ect ed

sugar di §@BRIKIAY ien SYrPeeBRRiRR AR RHICESE: ther & joguciose: 6‘
organi ¢ sol vent and added over a period of time . -

pr ef er abdigstef, farther1 hchusling susrasiecS-peetatd, osLiGiases6- béiizoate,
controlling the tenperature preferably to bel ow about

5C (C) ablicrobeq)4t liiesterac2 BB 3 Mapentaestert ai JSUCIOSERG- glutarate
tenperature f about 300C and then 'stirri ng for -

period pggdreséblpropioha) Bucretes-lalriate, hee%krm—&-bﬁthalate a
reaction nmass preferably to about 85C slowy over a .-

peri od °§uérb§@; G%Stfhgf éthlab’ sﬂEro@E%th§l &AEF §ndifhde like

mai nt ai ni ng riod of tinme pre?&eraby r 60

m nutes, (E) heatlng further to a preferred

t enper at br dha GaiC arganieesaivertbeing féapablen of rpsoviding a |'QU'd
heating further preferably to about 114C and

mai nt ai nivegivnorfoa the efeactierd menmpigesforke torhnnoreamd a drmethyl
cooling to a preferred tenperature.of 600CA(Q ¢

neutrali QUImrd&pemobthylé%eamena Byllduie,mylm amd the lika.
preferred alkali to a preferred pH of 7.0. 11._A

558 ok e e s e

tertiary ‘am de to a solution of sul hur “‘cont-ai-ni-hg’

i nofejamiminivmi ehlorder salk a%ira heefeltad rYilsmair dﬁég%ﬂt r’ﬁthéke"

of a reaction including (A reaction of a sul phur .

conpaaferabg/ imer glass$ dmadrreactbr,orpeiehlmrqathsdeneercpoledyto 0°C i

am de with optional spargl ng of nitrogen as a
added as a preferred organic solvent,in the reactron mass. mamtamrng the
temperature to 0°C and preferably kept strrrrng, optronally sparglng
nitrogén as a,preferred inert gas throughout the réaction, (B) addlng
sucrose-6-acetate as a preferred protected _sugar dlssolved in‘
perchioroethylne as a preferred organié SOIvent and added over a perrod
of time preferably of 10 - 15 hours to the reactlon mass controllmg the
temperature preferably to below about 5°C (C) aIIowrng the reactron fhass
to attam room temperature of about 30°C and then stirring for a perlod
preferably for 60 mrnutes (D) heating the reaction mass preferably to
about 85°C slowly over a penod of time preférably of about 3 hours and
maintaining for a period of time preférably for 60 minutes, (E) heating
further to a preferred temperature 100°C and maintaining for 6 hours, (F)

heating further preferably to about 114°C and maintaining for a preferred
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preferred inert gas, resulting in a first reaction
m xture containing an adduct fornmed between the said

wa@edodogdsbori de and the tertiary am de, foll oweBICT/IN2007/000076

?pti onal 'y by chlorinating4a partially protected sugar

or [ ' °

opt P%ﬁ%c?*%g PR s Fik, b, & & Perdd teiBEltfre of 60°C. (@)
process d | at th ' .

e By raliig oS aay, Tarumen qoihh abihg e gl o 2
chl or| nat ed sug] derivative to form

Tri eraferedBHR ' ucr ose (TGS) or (F) optionally

i sol ating, by using one or nore of a process of

pur i cahiRBceathf Pc%ﬁ{raiilh@ 'broltfle%rﬁ@sl@n o laQfdseatis dy-preict in
derivative or deacylating the said chlorinated sugar .

der LA bPrdVa<R J5dcH Bf FRALARFPIMIRSS 6B of Buiphur

A process alm no ereln thi ony

SE! §ff‘&fﬁ|ﬂ&q TndrB4RE %ﬁ‘%gﬂ%rﬂr :{u%s?%oﬁgﬂr% P gt r =
t dd
ras &4k P A1 IBERIING. VAL PeRiony a1 o SUUT SreRAng: MR acid

35 acconpani ed by stirring for over 3 ho
preP’é‘PHﬁ?WU‘sl%é‘*’H@W @@'%d‘"t%@pf'%"%lviﬁ‘ﬂg'l"@ fgl"ﬁfqgie@ as a
exceedi ng 500C, optionally sparging nitrogen as a |
pr epeafersed iinest tgagasesulting: g sufirsthieactisn spigture sientaipng  an
the reaction mass was held at preferably at 45 - 500C
f or addyxtefoemed dbeteeen dhef saith cadid Thiarides aiod f thei tertiaty eamide,
conpl ete renoval of sul phur dioxide, (C the reaction

mas follvR@dcaspliondily, by ahiotihatihg apartéallg proteotedosugat for formation
sucrose-6-acetate as the preferred protected sugar :

di Sépl:M%ﬂnét%d%aV\@én@éi%d optieal iSGlatinglely 64ing rdnegor more
(D) the reaction mass allowed to attain room

te”BFraaBI'Hc%sé‘rH# ﬁ(ﬁ'(fm:éﬁdgg‘énﬁoiéol%n@ﬁ ey ‘sSi@ p&ﬂbr‘i’ﬂbt@(ﬂ sugar

about m nut es mass was heat ed
pr e I r
U B R B Xyl LR o
f or Tncr?loroga?actosucrose’ (.11(£§ or (F) optionally isolating, by using one or
more of a process of purification and isolation, the said chlorinated sugar

derivative or deacylating the said chlorinated sugar derivative to form

Trichlorogalactosucrose (TGS).

12. A process of claim no. (above claim) wherein thionyl chloride was
taken as the preferred sulphur containing acid chlori‘d‘e, a nitrogen sparger
line was fitted to the flask, (A) DMF was added dropwise to the reaction
mass maintaining the temperature preferably at about 35 - 40°
accompanied by stirring for over 3 hours preferably using active cooling to
avoid temperature exceeding 50°C, optionally sparging nitrogen as a
preferred inert gas throughout the DMF addition, (B) the reaction mass .

- was held at preferably at 45 — 50°C for a preferred period of about 3 hours
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heated to a preferred tenperature
mai ntai ned for a preferred period

WO bn/0993sT her

heated preferably to

of about 1000C and
of about 6 hours,
about 1140CPGEHREN2007/000076

mai ntai ned for a preferred 4§)eri od of about 175 hrs and

P A R Ut Sl .0 e o

TR A3 ol RS By v
preferred protected sugar dlssolved in DMF was added drop wise under
stifring, (D) the reaction mass aIIowed to attain room temperature and
marntarned for a preferred period of about 60 mrnutes (E) the mass was
heated to preferably to about 85°C slowly over a preferred perrod of about
3 hours and maintained at that temperature for about 60 mrnutes then
heated to a preferred temperature of about 100°C and malntalned for a
preferred period of about 6 hours ‘then further heated preferably to about
114°C -and malntalned for a preferred- period of about 4. 5 hrs and cooled
to a preferred temperature of 60°C, (F)meutralrzrng by an alkalr preferably

with 7% ammonia solution, to a preferred pH ofsabout 7.0 to get TGS 6-

acetate, (G) deacylating to get TGS. -



