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precursor of chlorinated sucrose, 1'-6"-Dichloro-1
' - 6'yRIPEOXY- b- Fruct of uranasyl ~4- chl or o- 4-
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Chl ori nated sucrose preparation is a chall enging

process due to the need of chlorination in selective

| es l. e ﬂ'tionsin sucrose nolecule in
con‘é@%re reactive positions. Generally,

this objective is achieved by a procedure which

i nvgl ves essenti al.l rotecting the 6- hydroxy grou

i ThE BirRanb deletiny Bt oy nptosear @) o 8ove salay for
vari o rotecting agents al ky/aryl anhydride, acid .

chl awi“g@g'? 8F th R esO-88ter, VEHeD tifie 2pPERQIESQIJ OF Ll ednated
is then chlorinated in the desired positions (1'-6" &,

4) SuCigRge t he 1abePiphlaierli-6aDIiNEOXY-Breugiofocanasyl-dohisno-4-
is then deacylated to give the desired product

1' - GeeXxy-galaotopyhnobide D{ TEOXYThE- invention also includes a novel
Fruct of uranasyM chl oro- -deoxy-gal act opyranosi de i.e.

4, 1proces®' for synthesis of sucrose-6-esters by a regioselective reaction

involving the formation of a novel stannylene intermediate compound.

BACKGROUND OF INVENTION

Chlorinatedhsucrose preparation is a challenging process due to the need
of chlorination in selective less reactive positions in sucrose molecule in
competition with more reactive positions. Generally, this objective is
achieved by a procedure which involves essentially protecting the 6-
hydroxy group in the pyranose ring of sugar molecule by using various
protecting agents alky/aryl anhydride, acid chlorides, orthoesters etc.,
and the protected sucrose is then chlorinated in the desired positions (1'-6’
&, 4) to give the acetyl derivative of the product, which is then deacylated
to give the desired product 1'-6-Dichloro-1'-6’-DIDEOXY-i-
Fructofuranasyl-4-chloro-4-deoxy-galactopyranoside i.e. 4.1, 6’

trichlorogalactosucrose (TGS).



trichl orogal act osucrose (TGS). Strategies of prior art

nmet hods of production of TGS described in nore details
WO pooel1869Pat . Nos. 4, 343,934, 4, 362, 869, 4, 380rdmey206and0057

4,435,440 and Indian and International patent

appl i cations (563/ MUM 2004) W) 2005/ 090374,

WO S0 g0 87 ®riod aftanstiidd2 0 4oro SGFionNSBT B84 @k cribed in more

1/ MUM 2005 (PCT/I N 05/00434), 545/ MUM 2005

104 86MiIMIRA0S. FO4ON4M, 20953412 B5Mdeb2A%B0,476, and 4,435,440
1173/ MUM 2005 1172/ MUM 20. 05 1176/ MUM 2005 ar e

anakagoufdiaf (4R SEERBafbndl OlgaRNtNBIMEARMS: (563/MUM/2004)
Sucrose-6-acetate is chlorinated by Vil snei er-Haack

r eaweizdo@/dw3%6m?<§&bbb/o@?$z%_ 16?316/MUM/2904 (PCT/INO5/00408),

6'trichlorogal act osucrose acetate

chl Qpai | t { on gt T.
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is t i fied fr cti ] re_in '

wmy < ORBARHNAOEG, (oBPHANGAREC: 1 Sfo eRbser 1 PEMUT 2005
i mm céb sol vent or solvents. In above reaction, the
acet137 /g',}}rl 0Py a5R anslogewertoadhe srapep of otplloming process:
substitution of hydroxyl group in the sucrose nol ecul e
by SnCERSEHO-gedlats is chlﬂrma?aﬂaps \Glsggien-daack ceagent dot foem 6
desired 6 position. Cenerally at normal reaction
condcelybrs!’, 65tichidmogekciosncaseu(TssSH6-atahate). pafiért colosnation,
al so producing a m xture of sucrose nol ecul es

subdfie tisbestylatiow af iG0EGetPOTGIS t0STGBNE Aartiehdat irDthe reaction
formati on of one or nore poly-substituted sucrose

est figturd Rsdlf Thet BG S e i@ urBidd SHimh @iCrealti®s htktufd Marious
ot her esters is usually a cunbersone process.
ways based on selective extraction into water immiscible solvent or
solvents. In above reaction, the acetyl Qroup may be any other acyl group

too.

The substitution of hydroxyl group in the sucrose molecule by an acyl
group is not always occur restricted to the desired 6 position. Generally at
normal reaction conditions, esterification occurs at other positions also
producing a mixture of sucrose molecules substituted at various positions,
which leads to formation of one or more polj-substituted sucrose esters.
To isolate the desired sucrose- 6-ester from other esters is usually a

cumbersome process.

This problem could be overcome only if the reaction would lead to

regioselective substitution i.e. substitution at desired position only.



Thi s problemcoul d be overcone only if the reaction
woul d | ead to regiosel ective substitution i.e.

W@ amsti2aent i on at desired position only. BRI EF SRAVER¥0GEIB0057
THE I NVENTI ON Thi s invention discloses formati on of a
novel kind of stannyl ene adduct as a product of
r eaBRIER SWMMARY @F THEJMVENEONand sucrose. This
i nvention al so discloses a regi osel ective process for
synt hesi zi ng sucrose conpounds such as 6-substituted
sucbéseingentioradisolosed formationwof mgnavie kiedoiséannylene adduct as
occurrence of direction of the reaction specifically
t o tshpradupbef réastioandfy o@adostims chtblysty ahd gucegssr atHi® inmtion
nono- substituted derivatives as a single major
produd - diBEieBaE abi GRgRkeRUAIOS Prdteds ef@t esyinthdyitingneucrose
exanple to which the invention is applicable. It may

f n%a«gﬂubeété&ﬂ 49 IRURHRHED sABVBIRHR/LRES bl OiRfprbfiflg the
The process of the invention conprises reacting

SUCTASHC bf oggh%f%khgé of 'Hﬂjegticﬂ{ oPRHE r%%t?&{l éﬁeéiﬁceﬁ%ﬁhe 6

of sSucrose us I rectly produce

O sucrose) di butyl st.annyl ene ' ' :
ta doetion grtbateses i AEdY ittt B pichelsulRtiied Béfatves
(Fig 3 and 4 in a review article Tetrahedron, Vol .4 1
No. a8 2 %59'86’2?3‘1066%‘9‘1‘1@853’3%%{'% S I1YEEReD ‘aﬁﬁ’i??ed igput one
al. as a result of reaction of tin conpounds with
hy drexRinrleyte uphich beiiRvaidios dfparmigabley #hmay find application to
car bohydrates. Stannoxyl conpounds upon al kyl ation or
acetmormst sush atakddoupreacivasdoder s or esters.
Di but yl st annyl ene derivative of nucl eosides is
di scl osed by Wagner et al.,

The process of the invention comprises reacting sucrose with only half

mole of DBTO relative to amount of sucrose used to directly produce 1,3.(

di O-sucrose) dibutyl stannylene, which is a new / novel adduct.

THE PRIOR ART

Formation of stannoxyl compounds (Fig 3 and 4 in a review article
Tetrahedron, Vol 41, No. 4, pp. 643-663, 1985) are disclosed by David et
al. as a result of reaction of tin compounds with hydroxyl-group containing
compounds such as carbohydrates. Stannoxyl compounds upon alkylation

or acetylation shall produce ethers or esters.

Dibutylstannylene derivative of nucleosides is disclosed by Wagner et al.,

J. Org. Chem., 39, 24 (1974).

Reaction of dibutyltin oxide (DBTO) with 6,1, 6'-tri-O-iritylsucrose,

followed by reaction with benzoyl chloride is reported to have produced a



J. Og. Chem, 39, 24 (1974). Reaction of dibutyltin
oxide (DBTO with 6,1, 6'-tri-Otritylsucrose,

w0 od0bowese? by reaction with benzoyl chloride i SPCEP®0&H0057
to have produced a72%yield of 3'-0O benzoyl-6,r,
6'-tri-Otritylsucrose and 9% of the 2-0- benzoate
der i7¢% Yigdd ofnt+GrbapzoviRvlin® strige-tityisuorose. fid 8o Phtthe 2-O-
derivative by Hol zapfel et al., in "Sucrose
Der ibeazdate Sesivativeh eargeminuari areoBa af he 2, Brliksinzepie derivative
Secondary Hydroxyl groups of 6,1,
6' - yiHdkapiel ot &y dm 8SedrosSDeAfativeEyatskihe SeHective Benzoylation
1984, 37(3), pages 57-61 . Navia et al (1990) in US
pat emtthecsedtHanA blydrsg drals0srd, B, PrpicOgstyWiicedse”, S. Afr.
conprises reacting sucrose with a

1, 3196kt eheeRMogl B7Y3); pagds §7-81.
t et :rgl?hydrocar byl )mt)é%%%xane to produce a
1,3-di-(6-Osucrose)- 1,1

» 3, JfA4 2k Y 31 65@T RYUBIhSEANAGX 2050746 ASYE elskfssellia process

conpounds, which’‘can then be reacted with an acyl ati ng

. . - B- [
202 b REANEE Bl SEEESHETy (mESLEIER) 1105
sende BRI B e B EHERES o 28!S sucrose)
an o LerBRe YA ED IS eSet 5 60 aRa Y £oBiPAnGS, which

(1990) stoichionetric conversion of the adduct from

t he qeaatbeamesreasiodr e aa aeyBRT®aggnttopraguessa sucrose-G-ester.

respectively to formthe di stannoxane adduct, the

t hednet poaferred espactadf theainysitionofthevdi &Hi(ydsogarbylaxy)-1,1,3,3-

content of 20.63 % Regi osel ective nethods of

subseiraydmradsildstangxane treactaat sl gestesataddn situ, for example,
by reacting a di(hydrocarbyl)tin oxide or equivalent reactant with an

alcohol or phenol.

In the method of Navia et al (1990) stoichiometric conversion of the adduct -
from the reactants, sucrose and DBTO is 1:1 moles respectively to form
the distannoxane adduct, the theoretical elemental analysis of which

shows tin content of 20.63 %

Regioselective methods of substitution using organo-tin catalysts and
adducts formed from the same have also been reported by Neiditch et al
(1991) in US Patent no. 5,023,329, Vernon et al (1991) in US Patent no.
5,034,551, Walkup et al (1992) in US patent no. 5,089,608. In none of
these is disclosed the adduct of this invention, a process of its preparation

and its use in regioselective synthesis of sucrose-6-esters.



adducts fornmed fromthe sanme have al so been reported

by Neiditch et al (1991) in US Patent no. 5,023, 329,
wo/enomeer al (1991) in US Patent no. 5, 034, 55ACT/IN20GGAD0057

et al (1992) in US patent no. 5,089,608. In none of

these is disclosed the adduct of this invention, a

pr o QESAILEDI DESGREPBEICN OFNINVENTION use in

regi osel ective synthesis of sucrose-6-esters. DETAI LED

DESCRI PTI ON OF | NVENTI ON The process of invention

conphesmsceds vEanvehtigh soaipoises Wi trbactingusiydrode witbxdidatyl tin

to produce a conpound, an adduct which showed around

13. 3xide th3prodied ianceApdERY, HNdddEGSwIiER GhbReaoRblnd 13.2 to
profile as shown in Fig. 2 which is consistent to the

str qgt7u b8 tipf céﬂl@ntagr‘i’d‘%e'\:s%s Si!)efétrcgeﬁi]i)P Og fd 98 EIndPH ¥ig. 2

stannyl ene as shown I n uct is a novel

addyfrion Eo%%rfs%qgﬁtt {Bdth%(’stfl?crture-rgf He2Golat Lap 3t(hc‘ia doL) crose)

treated w reagent toform

v el ?v&%taaﬁﬁrﬁﬁn. Lo ev@riin""érgn GEERRHR'a hoVS addut, not
N, N-d| or DBTO is added t
| ns FERRTE %iﬂf 'Fﬁmadgwém tm%\/b%r@ate&ewm%e&watmg reagent to

Preferred ratio in which sucrose and DBTO are taken

f or forEbUGrese-Pesiero. 5 nol ar equi val ent of sucrose
although 1: 1 ratio also gives formati on of stannyl ene

of this invention in the sane qualtity and with sane
conpbgrtegh. thersooraseef this myention icagprines dissohvinghsucrose in
needs to be renoved continuously. This is achieved in

mos N, drdshethybormayideh@ME handrDBTO é adddbtt @dinstead of DMF,
80-850C and heating continued for 10-13 hours. DW is
rg(rjmyc&dr_;rexanef eagbblgoblye aredt IFapictredi &dtiol irntWHiéh slib®se and
adduct is

DBTO are taken for reaction is 1:0.5 molar equivalent of sucrose although

1:1 ratio also gives formation of stannylene of this invention in the same
qualtity and with same composition. The water formed during the reaction
needs to be removed continuously. This is achieved in most preferred way
when the mixture is heated to 80-85°C and heating continued for 10-13
hours. DMF is removed, preferably by azeotropic distillation. The adduct is
isolated as precipitate from the thick reaction mass by adding methylene

chloride, preferably in volume proportion of 1:2.

Although dibutyltin oxide is the organotin catalyst of preferred choice in
this invention, the butyl group in the same can be any alkyl, cycloalkyl, ary!
or arylalkyl including but not restricted to methyl, ethyl, propyl, butyl, octyl,
benzyl, phenethyl, phenyl, naphthyl, cyclohexyl and sunstituted phenyl.
Similarly, instead of oxide, the organotin catalysts can also be a

dialkoxide, dihalide, diacylate or another organic tin compound capable of

5



isolated as precipitate fromthe thick reaction nass

by addi ng net hyl ene chloride, preferably in vol une
w@e@pordshon of 1:2. Although di butyltin oxide PGI/IN2606/000057

organotin catal yst of preferred choice in this

i nvention, the butyl group in the sane can be any

al kgepefiogoal Kyd.(diaQrsuaosar Wialdnoxycarbylydstagnydete nist the

restricted to nethyl, ethyl, propyl, butyl, octyl,

benxgémmmhanﬂnhybnam@enyhn SebttRy ho ¢3Q|&h€XMxx@&9 dibutyl

sunstituted phenyl. Simlarly, instead of oxide,

or gaiminyieneat al ysts can al so be a di al koxi de,

di hal i de, diacylate or another organic tin conpound

capabl e ofgenerating a 1,3.(di O sucrose)

di (W%ﬂéﬁ%l%ﬁt)foﬁﬂ?@?é’éc%@ﬁ lb rII)ﬂ?/ﬂ?’%rr %He@@g@ B%Ql%ﬁ‘ly any

anal ogous in structure to 1, di O sucrose
sta ni.8d:.S
e BB b B L ve

is S VI n ros

orggg%ﬁ%lhﬁcfg{t 9& ﬁg’gs dﬁFrPrFf?\Eregr %‘PQPQ'@'&GM ) may be
enbodi used., .Th ture u

neatPHy L SBe gk useHdon Bt aad eering cEdndiediasre the
found econom cal and conveni ent. However, any ot her
conGPRTIBANS afPaBHe BSPNPHIGAt ABG eenvaRieridddewewsr, t ANy other
invention, i.e. 1,3.( di O sucrose) dibutyl stannylene

i n chedifipricapakie offornatinmnef theraddugt of Hes invedtionlii.e. 1,3.( di
O sucrose) di (hydrocarbyl) stannyl ene nay be used. The

adddesuarbse)hdibiityl etaninglene lin 3hé direferredcgrisediment, or any other
di(hydrocarbyl) st annyl ene, can al so be designated as

" di ({8t Ocgoaoby) di(sidesuiyb@EnstadHEIEAS Bray I8P LESENTRDadiuct of
foll owi ng formul a:

the invention, 1,3 (di O-sucrose) di(hydrocarbyl) stannylene, can also be

designated as “di(hydroxycarbyl) stannylene sucrose” represented by

following formula:
R'--O--Sn(R); --O-- R’

wherein each R' individually represents sucrose-6-ester in the preferred
embodiment of this invention, however R’ may aIsAo be any other
hydroxycarbyl or hydrocarbyl group and wherein each R individually
represents a hydrocarbyl group, e.g., alkyl, cycloalkyl, aryl, or aralkyl.
Molecules analogous to the adduct of this invention may also include
those in which R’ represents alkyl, cycloalkyl, aryl, or aralkyl, and they are

also covered within the scope of this invention.

The mechanism of formation of 1,3.( di O-sucrose) dibutyl stannylene, the

novel adduct of this invention, is given in Fig 3. In the prior art process



R~O0Sn(R) 2 -O R1 wherein each R individually
represents sucrose-6-ester in the preferred enbodi nent
wW@R00bh2®97 nventi on, however R rmay al so be anyPCL/me006/000057
hydr oxycar byl or hydrocarbyl group and wherein each R
individually represents a hydrocarbyl group, e. [g , )

al kiyyg mojeduded Rithe sugrbse are saig toyreacivitb dwpaygolecules of tin
anal ogous to the adduct of this invention nmay al so
i ncoxide tb hyhse anradehict WhRreasepedsavet uatl ket the adduct formed
cycl oal kyl, aryl, or aralkyl, and they are al so
covibedoné inhdlBcilbefsiropridefarichivio imulentieonf slitrese after the
mechani sm of formation of 1,3.( di O sucrose) dibutyl
st appyh§die is télﬂ)upﬁwa BB Gt eblainhfsimiafivenéf @e desired end
given in Fig 3. I'n the prior art processtwo nol ecul es
of bn)%ugpcrose are said to react with two nol ecul es of
tin"oxide to give an adduct whereas we have found that
t he adduct fornmed from one nolecule of tin oxide and
t wo I d t [ hSi BN i
o gg? é)ﬁéé%o%ze)s(%%é\% flﬁ’ﬁ?e ?ft 161 s%&?ﬁﬁ&'}’ LAd ngﬂfléaqtlo%, Hedkbing

arn formation o e desired end

product .. The procedur. WP rt .f ; ;
Cep B g VB A 8T R SRS S sedforgsoteting
crystal ] ization, recrystallization.etc,  .can, be used
f or thes sihvdingveasev bistaisie, SlFBs s dndng JiPsgss of
in addition to the process of preci Pi tation b
addirecipitasion by hgddifien af| metdeneriah Qﬂidehyﬂ‘reo%ﬁ@éﬁﬂwwafby')
stannyl ene sucrose may be used further for acylation
wi t Istannyfenet hecropeirmgy cha iused Birthef tfer asulatipncwitheyt fisther
to various stages and it may be used in situ i.e. as )
f or pedficationher aiacpurdicationx uprte vaiiolrostages and stonay beriised in
or after

situ i.e. as formed in the reaction mixture without its isolation or after

isolation.

The reagent used for acylating the di(hydroxycarbyl) stannylene sucrose is
usually around one molar, preferably exceeding a little more but not less
than one molar. Preferred acylating reagent is acetic or benzoic anhydride
although alternatives capable of acylation may also be used which
include, without being limited to acid halides of benzoic and substituted
benzoic acid, alkanoic acids, long chain fatty acids, both saturated and
unsaturated, unsaturated acids, saturated and unsaturated dicarboxylic,

and the like.

Preferred solvent used in this invention for carrying our acylation reaction
is N dialkyl substituted amides, most preferred being DMF. However, as

long as both reactants and reaction products are soluble in it, same result



i sol ation. The reagent used for acylating the

di (hydroxycarbyl) stannyl ene sucrose is usually around
won@oeneiear , preferably exceeding a little nor eP@IIN2004/000057

| ess than one nolar. Preferred acylating reagent is

acetic or benzoic anhydride although alternatives

capitbhehieableyhausiog atigmativsoinsst gegamiovpplyantsnen ather polar,

wi thout being limted to acid halides of benzoic and

subsprdieicednipoourds.c aci d, al kanoi ¢ aci ds, |ong chain

fatty acids, both saturated and unsaturated,

unsaturated acids, saturated and unsaturated

di c@&dngeyWititin vatrich résctionkworkBdedas seen tolbecbétwesad’3°€ and

this invention for carrying our acylation reaction is

N dl1@bwl(p@w&$éd tathestatuie desd HEetis BOF5ECY eshd Qirtr@gr heating
. However, as long as both reactants and reaction

pr O‘i'é‘étté - ﬁoeﬁe' ?@f@rréd‘péﬁod SEDEIRE YbI1Bh@REI evabl e

by using ternative inert organic Ssolvents or other
pol ar, aproteic conpounds. Range w thin which reaction

wor kgl WRS,RE6! afeﬁ rQ@oJé‘?é%?ghsso%Cﬂ%m %%%Oﬁegﬁr gl &htidPdmay

tenperature use ere 1s heatlng

h Ou?%rt[l‘i)elcht}g WHAHES é%é 0 n’ﬁ ulffls Bg d}égfgd bs%l\ﬂ:‘q}t]ﬂ Wiich the

€ Sucrose- er ECOVET

process of. th nven furth hed fr

P r oAy B EPEbI S e i a1 Bl b AR e ar
i s insol ubl e and mgurltles are soluble. Acetonitrile

or &t salvenisaiseligdiosdM@sht s useful for a wash. The
advant age of the above said adduct formation and

further cg)roce33| n%
The advantage of the above said adduct formation and further processing

to form sucrose-6-ester is the reduced consumption of the DBTO. It
brings down the costing significantly as only 50% of the organotin catalyst

is required than the above said process claimed in US pat 4950746.

The working of the invention is illustrated by various examples given
below. It shall be reasonably understood that the embodiments and
examples described in this specification merely illustrate the invention
claimed and do not limit the scope of techniques, reactants, reaction
conditions useable which are consistent to the scope of the invention
claimed. A modification, an adaptation, a variation of the invention and a
product, a process analogous to one which is claimed here which is
obvious to the person skilled in the art is also covered within the scope of
this disclosure. Similarly a singular also covers pleural unless context
does not permit the same. Thus, “a process” includes also “processes”

and “a product” also includes “products”.



to formsucrose-6-ester is the reduced consunpti on of

the DBTO. It brings down the costing significantly as
woniog/15896 of the organotin catal yst is requir eRCT/IN2006/000057

t he above said process clainmed in US pat 4950746. The

wor ki of the invention is illustrated by various
exan%ggM-PéiEv-én below. It shall be reasonably
understood that the enbodi nents and exanpl es descri bed

in this SpeCIfI cation nerely illustrate the invention

cl ai RREPARATIONQF IOhOSUERGIRPBIBUT Y e SRANNMENE
reactants, reaction conditions useable which are
consistent to the scope of the invention clained. A

nodi $iFase 200 @nwagidissalvedin 680 wiof &\ andf 4616g of DBTO and
i nvention and a product, a process anal ogous to one

whi dreated td &0 n@d%eﬂ'@evblea@hg ivgasodonitinued far 10081 Pars®remove
skilled in the art is also covered within the scope of

t hi shdiwgateodomnted Gurthg alié \adaust REKLAON.2I TR FOMSDA nass was
pl eural unl ess context does not permt t he sane.

al 50 Ehel ke s Db s (Aol B B8R, %ﬁﬁgﬁﬁ@&%ﬁ“@@%ﬁ“m

3?%% r?hg%)% ﬂbta?ﬂ_@\'%lz ﬁ%ﬁg\ﬁ@& fg%%%smﬁg methylene

heat(ﬁ] c% 80 -85C. The heating was continued for
-13 0 renove the water formed during the adduct
formati on. The reaction mass was cool ed and the DWW

The 1R ebandorafe PrE, Ashe® ABATWEAGR fuid Posrirmetiviene

of hy] ene._chl ori de.
rTc‘%or?’@e. eI'he yeﬁow coloured powder obtained was analyzed for tin

content.

Same experiment was conducted once again with 200 g of sucrose but

with 72.8g of DBTO in the same manner and the yellow colored powder

was analyzed for tin content.

The products were analysed.

ANALYTICAL METHODS AND ANALYSIS

Tin content analysis: by Atomic absorption spectra
Other elemental analysis: by CHN analyzer
Molecular weight analysis: by GC MS

The mass spectrum of the 1:0.5 molar equivalent of sucrose to DBTO

adduct is shown in Fig 2. In the spectra, the tin is extruded and the two



The solids formed were filtered and washed with excess

nmet hyl ene chl oride. The yel |l ow col oured powder .
wobiaiizese? was anal yzed for tin content. Sane eREEIN20&100057

was conducted once again with 200 g of sucrose but

with 72.8g of DBTO in the sanme manner and the yell ow

col dusthssomdEticssassaciateywitil ohermbnarslmmﬁeembletﬂ' h&he graphical

products were anal ysed. ANALYTI CAL METHODS AND

ANALiMSBHBeEtion cd niehansraby®astiors ifisrktsd rnbrsgraot I on

spectra OQther elenental analysis: by CHN analyzer

Mol ecul ar wei ght analysis: by GC M5 The mass spectrum

of tTe resOitdobairkd 26 ¢ived ifMtab®f 1sucrose to DBTO

adduct is shown in Fig 2. In the spectra, the tinis

extruded and the twosucrose noieties associate wth

one Tapleisucrose noiety. The graphical interpretation

of mechani smof reaction is illustrated in Fig 3 The

results obtained are given in Table 1 Table 1 Tin

contiemt cohtedtldWet aduQeme Fopthed W%t d 't\fvf) erefdreh! AIAMR  molar

nmol ar concentrati ons of DBTO Tabl e El enent al

analgppbs t%tohg%fm@ts The results |nd| cate that the
adduct fr(])rn%sd by 1. 0.5 of sucrose to DBTO

Molar proportion of the | Tin content as Tin content as

reactants for formation of | anticipated theoretically | determined by actual

an adduct if all the added DBTO chemical analysis of the
gets incorporated into adduct recovered
} adduct formation
1:1 of sucrose : DBTO 20.6 % 13.7 %
1:0.5 of sucrose : DBTO | 12.9% 13.2 %
Table 2

Elemental analysis of the adducts

Element Composition (%) of the adduct | Composition (%) of the adduct
' formed ( reactants used in|formed with reactants used in

molar proportion of molar proportion of
1:0.5 sucrose : DBTO) 1:1 sucrose : DBTO

Carbon 43.2% 42.62%

Hydrogen 6.54% 8.35%

Oxygen 34.2 % 29.9%

Tin 13.2% 13.7 %

The results indicate that the adduct formed by 1: 0.5 of sucrose to DBTO

is as per the structure provided in the figure no. 1.
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is as per the structure provided in the figure no.
1. The tin content of adducts fornmed in both the

WO e@et12@os, irrespective of whether the nol ar PEL/INR20EH000057
sucrose:DBTO is 1:1 or 1:0.5 show sinilar tin content
indi cating that the actual adduct fornmed in both
i NsThadas costenf of anduttypierrmad is thatic tthe ecastnee oheapestive of
of its formation is also through the same route. The

I esWhbhdr IRé ¢dIgr e ¢ftdudedse: BBTO ishd:adduel5 sholesimiiar tin
given in Figure no. 1. EXAMPLE .2 SUCROSE- 6- ACETATE

SYN?SIE@EFIr@ca% - AGEIAIdRICREMAY Bl BohFRRMAGENSs  of
E) DIBUTYL STANNYLENE DURI NG THE

SO TS MU A s G g
ot U1 PRReRURR RGeS lite e sbidetlis, of e BORNE H o

reaction g:ass was cool ed to room tenperature and

chi BIVeR R EIGYBEN078. o of acetic anhydride was added
dropwi se to the reaction nass under stirring. Then the
reacti on_nass was gradually raised to ambient and the
AceBNAMPER 2nas nonitored by frequent TLC anal ysi s.
After about 3 - 4 hrs, the acetate formation was

corrpl et ed Then the reaction was termnated by adding

AU GRORE-GACEHAT Iy acetate formed was
ext ract ed |nto 1:2 v/v Q/cl ohexane twice. Then the

| ayers were separated_and the reaction
A) SUCROSE-6-ACETATE FROM IN SITU FORMATION OF 3.( DI O-

SUCROSE) DIBUTYL STANNYLENE DURING THE COURSE OF

REACTION

Sucrose (200 g) was dissolved in 600 ml of DMF and 72.8g of DBTO and
heated to 80 —-85°C. The heating was continued for 10 =13 hrs to remove
the water formed during the adduct formation. Then the reaction mass
was cooled to room temperature and chilled to 0°C. 75 ml of acetic
anhydride was added dropwise to the reaction mass under stirring. Then
the reaction mass was gradually raised to ambient and the Acetylation
was monitored by frequent TLC analysis. After about 3 ~4 hrs, the acetate
formation was completed. Then the reaction was terminated by adding 50
ml of water. The DBTO in acetate formed was extracted into 1:2 viv
Cyclohexane twice. Then the layers were separated and the reaction
mass is taken for water removal. After azeotropic removal of water is
completed, the sucrose-6-acetate was analyzed by HPLC; The results

showed 78% conversion of sucrose-6-acetate as the major peak.
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mass i s taken for water renoval. After azeotropic

renmoval of water is conpleted, the sucrose-6-acetate
wor®earmbyzed by HPLC. The results showed 78% PCT/IN2006/000057

conversion of sucrose-6-acetate as the major

peak. Sim | ar experinment was carried out substituting

DBTOImilaméxgeyimiemt s, €argedinait shiestltutirg) DB quantin to 145.6 g

obt ai ned was 80% sucr ose- 6-acetate. B)

SUCBRS & fitdIEebAVET IR thineh AR 336 sDbro@em)
DI BUTYL STANNYLENE FORMED DURI NG THE COURSE OF

REACTI ON 500 g of .3 ( di O Sucrose) dibutyl

St am)y lSeERESEE A ORI TE spROM A |SOLRPED Rf d?ME) -SUCROSE)
heated to 40 - 45C and stirred for 30 mnutes for

comp)igtig vl %?ANNWENEThdeﬂﬂEb' CBURRS ! gHEhe@p‘Eﬂ%@d OF

to roomtenperature and er to

aceﬁEcA@ﬂ@erl de was added dropwi se to the reaction
mass under stirring. Then the reaction mass was
gradual ly rai sed to anmbient and the Acetyl ati on was

O O LAy Ao
CSSDAT AP PR, 290959 Pl 2557 s 1o

Cycl ohexane twice. Then the | ayers were separated and

t he CPRRISE oflisRelyion s Thek &eagtion” wanass rignthesl copfederto room
azeotropic renoval of water is conpleted, the

suc fesieergtuie eangt &urtees tarniGyzed by diracetic mhydedelwas added
showed 79.5% conversi on of sucrose-6- acetate as the

maj dropvdse fo eARBRCHDIBmass under stirring. Then the reaction mass was

gradually raised to ambient and the Acetylation was monitored by frequent
TLC analysis. After about 3 —4 hrs, the acetate formation was completed.
Then the reaction was terminated by adding 50 ml of water. The DBTO in
acetate formed Was extracted into 1:2 v/v Cyclohexane twice. Then the
layers were separated and the reaction mass is taken for water removal.
After azeotropic removal of water is completed, the sucrose-6-acetate was
analyzed by HPLC. The results showed 79.5% conversion of sucrose-6-

acetate as the major peak.
EXAMPLE 3

USE OF DIOCTYLTIN OXIDE FOR THE CONVERSION OF SUCROSE

TO SUCROSE-6-BENZOATE

Sucrose (20 g) was dissolved in 100 mi of DMF and 10.6g of Dioctyltin
oxide and heated to 85 —90°C. The heating was continued for 10 —15 hrs

to remove the water formed during the adduct formation. Then the
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USE OF DI OCTYLTI N OXI DE FOR THE CONVERSI ON QF SUCROSE

TO SUCRCSE- 6- BENZOATE Sucrose (20 g) was dissolved in
wae®erroset DMVF and 10.6g of Dioctyltin oxi de apdI/meatewoos?

to 85 -90 OC. The heating was continued for 10 -15 hrs

to renove the water formed during the adduct

f or nigecton Magm watecealeti tm romsstenaseratued eshd @hllied@Mmo 15°C.

tenperature and chilled to 15C. Benzoi ¢ anhydri de

19. 8ger{A0¢@phydr)dsas9.8y90%y pdre)Wadigtbivell iPMO ANGIRRF and
added dropw se to the reaction mass under stirring.

Thenwad eaddeac tispwisBIs WRS rélctiBHahlags" ?rho%?dsﬁrﬂng]_”bim% the
and the benzoyl ati on was nonitored by frequent C

anal ystfoen mésgrwé’éjgkgduéﬁy %L%iée@ rti ’an]id?gntbaqﬂzﬁ\%; enzoylation-was

formati on was conplete en the reaction

] j . r. .Ih TO i n
benz SogsiRd By PR TPe Hnafiancafidr abdw?agézg BRelhgrenzoate
i A he_| t the reaction
o oo 8T e, e faeidenaasesnasaby addng 5
[ -6-b t
s THhaf AR by 1D e heawasies foNEs S¥sEcied o 12 viv

conversion of sucrose-6-benzoate as the mmjor peak.
EXANPIGOheXa8e Wie. g TR leveroryae separdted Adid\Ge reaction
AGENT TO PRODUCE SUCRCE- 6- GLUTARATE Sucrose (10 g) was

di sgBaseds itakepofar water Diowald Aftéd azebtr&iBd Cemnvahedieder is
to 80 -85C. The heating was continued for 5 - 6 hrs to

r enmosnpléednitiee sudroseBebatizbhRgwh anatesd thyf GPIBL | PRe results
Then the reacti on nmass

showed 85% conversion of sucrose-6-benzoate as the major peak.

EXAMPLE 4

USE OF GLUTARIC ANHYDRIDE AS ACYLATING AGENT TO
PRODUCE SUCROE-6-GLUTARATE

Sucrose (10 g) was dissolved in 50 ml of DMF and 3.64g of DBTO and
heated to 80 -85°C. The heating was continued for 5 -6 hrs to remove
the water formed during the adduct formation. Then the reaction mass
was cooled to room temperature and chilled to 15°C. 4.3g of glutaric
anhydride was dissolved in 10 ml of DMF and added dropwise to the
reaction mass under stirring. Then the reaction mass was gradually
raised to ambient and the esterification was monitored by frequent TLC
analysis. After about 5 - 8 hrs, the ester formation was completed. Then
the reaction was terminated by adding 3 m! of water. The DBTO in

glutarate form was extracted into 1:2 v/v Cyclohexane twice. Then the
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was cooled to roomtenperature and chilled to 15C
4.3g of glutaric anhydride was dissolved in 10 nml of
worweandadded dropwi se to the reaction nmass uPKBEIN2006/000057
stirring. Then the reaction mass was gradual ly raised
to anbient and the esterification was nonitored by
f r ed@ais ware separafeq @ndAhe deaclipgumass s fakensfor wader removal.
ester formati on was conpl eted. Then the reaction was
t er riftelt azeobppiedtimeyad afl water vaitcemplatae, theTeu¢rase-6-glutarate
glutarate formwas extracted into 1:2 v/v Cycl ohexane
t wi aras diayzecheT iz srssiltashewse Jaf/atcau/easidn theucreaeG-gintarate
mass i s taken for water renoval. After azeotropic
remyoaterpf water is conpleted, the sucrose-6-glutarate
was anal yzed. The results showed 75% conversi on of
sucrose-6-glutarate content. EXAMPLE 5 USE OF LAURIC
ANHYDEA A1 £ ACYLATI NG AGENT TO PRODUCE
S - TE Sucrose (5 g) was dissolved in 25 m
of DVMF and 1.82g of DBTO and heated to 80 -85C. The

heatij9g @RLAMRIC ANEHDRIDEAS ACY LT INSTREENThFOMREDUCE
formed during the adduct fornmation. Then the reaction

massgyeR sl ek ATECOM tenperature and chilled to
200C.M9 279 o"?q'lj_aurFe anhydri de was di ssolved in 15ni
of DMF and added dropw se to the reaction mass under

tsgi ;%&83? -@m \{V%;% iRBREHOR JBR JrRSMET Qﬁd‘ql.é%g d'bgill_'%be and

I en _esterlflcatlon was nonitor
;;te e ue%?%q %& g—%gi’%z I@grﬂ'%fa@ﬁé a\?a%oégntigiged 1+ %-B'rs t§ Péimove the

water formed during the adduct formation. Then the reaction mass was

cooled to room temperature and chilled to 20°C. 7.27g of Lauric
anhydride was dissolved in 15ml of DMF and added dropwise to the
reaction mass under stirring. Then the reaction mass was gradually
raised to ambient and the esterification was monitored by frequent TLC
analysis. After about 10 - 15 hrs, the ester formation was completed.
Then the reaction was terminated by adding 2 ml of water. The DBTO in
laurate form was extracted into 1:2 v/v Cyclohexane twice. Then the
layers were separated and the reaction mass is taken for water removal.
After azeotropic removal of water is completed, the sucrose-6-laurate was
analyzed. The results showed 65% conversion of sucrose-6-laurate

content.
EXAMPLE 6

USE OF PROPIONIC ANHYDRIDE AS ACYLATING AGENT TO

PRODUCE SUCROE-6-PROPIONATE
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Then the reaction was term nated by adding 2 m of

water. The DBTO in laurate formwas extracted into 1:2
wa t6@ywbohexane twi ce. Then the |ayers were SPEEMNX@H000057

and the reaction mass is taken for water renoval.

After azeotropic renoval of water is conpleted, the

sucSuseosé- (Fag) ates diasoleathliry 26dml Sh&Mesandt $.82pocvfeldBES¥@nd

conversion of sucrose-6-laurate content. EXAMPLE 6 USE

OF RE&dANI 0 ARSTCDRI hi=hAdtindCOvh 4\ EbMNim uRGHNT 4180h IBRODEIoVe the

SUCRCE- 6- PROPI ONATESucrose (5 g) was dissolved in 25

M QfatéMorpRe durfrdotnel addRitd famsatipatieént BeSRachSimastewas

heati ng was continued for 4-5 hrs to renove the water

f or TBdiedUid Fk%wﬁ%rr@a@?éiﬁk HRE BHilRN 1o Poes. QQLQr gagft PRdbionic

SS WasS Ccoo to'roomtenperature and chi |

%ﬂg%@i grag add E8 Wr%ge 39y Fé&%oﬂ?ﬁa&dﬁﬁdﬂerdsrtfm S Ei‘hen

nmass er Stirri he reac

raduall rais 0
ot 104 Fradton s dahoarpatpbard f eam AT papseiiteation
After about 3 - 5 h rs, the ester f 0
conpYast Bnitamee byt rRAYepA HCoAnabes é?@oém 3 Aifiithg ester
2 mM of water. The DBTO in |aurate formvvas extracted
i nt dormatiopy waspempiaiedind henitee reatiion wak targyjrated yradding 2
separated and the reaction mass is taken for water
r enonlabf wdteer AkedDBOPi i lauretealforof wad extrasted into 1:2 viv

conpl eted, the sucrose-6-propionate was anal yzed. The
r es yictoreixane awide Cheviethsl ayersd wene reepardiegraopi theatreaction

content . CLAI M5
mass is taken for water removal. After azeotropic removal of water is
completed, the sucrose-6-propionate was analyzed. The results showed

75% conversion of sucrose-6-propionate content.
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1. A conpound of general formula R-OSn(R) 2 -O R

wherein each R individually represents hydroxycarbyl,
wa@bkdogl2068ycl oal kyl, aryl, or aral kyl; and eachP@I/IN2006/000057

i ndividual ly represents a hydrocarbyl group, e.g.,

al kyl, cycloal kyl, aryl, or aralkyl. 2. A conpound of

claim 1l wherein the conpoun@lLAIMS i ses of formula

(sucrose-6-ester) - O- Sn(R)2 -O (sucrose-6-ester),

(sucrpse-6- este - O - Sn(R)2.; SHGTr 0Se- 65,est er.),

(stor bod eomBRuRy of eferaiiiey - BitH: 25~ B SeRbib cach

sucrose-;6-ester), (sucrose-6-acetate) - -

(Sn(butyl%' ZlngwoFU(agmCr?aggeé_eg_sa@ggmggrhyl), alky?, cycloalkyl, aryl, or

(sucrose-6-benzoate) - O - Sn(butyl)2 -O

(sucr os@@kyenndgael) R individunily repigsaptgrabygrocardyl group, e.g.,

Sn(butyl)2 -O (sucrose-6-glutarate),

( sucr os &llgl, |cyaloatky), aryl@r-argiybut yl ) 2 - O

(sucrose-6-laurate), (sucrose-6-propionate) - O -

Sn(butyl)2 -O (sucrose-6-propionate) and the like. 3.

A pr o2edscanppundiot claim loivherempthencbropowidacemprisdseef formula

the conpound is of general fornula (sucrose-6-ester) -

O - Sn( Ryucros2-6{estmf 650 6-SHR)£H0- GaoseD-asler), (sucrose-6-

sequentially: a. Dissolving sucrose and a

di (hydr egadrpy! Ot L BrgRIALOS (sudtosd-6lcabdry, @ublobyld-édter) — O —
oxi de in appropriate nolar proportions, preferably

around ‘bRl ¢ 107 e3BaGhel @ ERLES AlioRUEIOBEERMEN. O -

in a solvent; “preferably N, N~di met hyl f or mam de

b. all ow actho  GU a 1 00« ] _ _

angi ng"@fr{ggwgz HONshG o5 B U cetl), 2 (ARTOXs BenkddE) — O
Sn(butyl), —O- (sucrose-6-benzoate), (sucrose-6-glutarate) — O —
Sn(butyl); —-O- (sucrose-6-glutarate), (sucrose-6-laurate) — O -

Sn(butyl); —O- (sucrose-6-laurate), (sucrose-6-propionate) — O -

Sn(butyl), —O- (sucrose-6-propionate) and the like.

3. A process of production of compound of claim 1 when the compound
is of general formula (sucrose-6-ester) — O — Sn(R); —O- (sucrose-6-

ester), comprising, sequentially:

a. Dissolving sucrose and a di(hydrocarbyltin catalyst,
preferably dibutyltin oxide in appropriate molar proportions,
preferably around 1:0.5 with respect to moles of sucrose

taken, in a solvent, preferably N,N-dimethylformamide (DMF),

b. allowing reaction to occur for a period of time ranging from 6
to 18 hours, preferably for about 10-13 hours under conditions

facilitating continuous removal of water, preferably involving
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to 18 hours, preferably for about 10-13 hours under

conditions facilitating continuous renoval of water,
w@e@bae@bi y i nvol vi ngconti nuous heati ng of thePCEEXW06000057

m xture at an elevated tenperature preferably at

around 80-85 degrees celcius, ¢ . optionally reanin?

DVF from t he coBBRYQUSH haRtiaduras the eantipp ampdirgeahsn elevated

i ncludi ng azeotropic distillation, d. optionally

i sol ati ng t hdempejaturacdreteraigy at awuhd $0e35 degraesacelsivs,

including treatnment with nethylene chloride in vol une

sufficient to induce precipitation of the conpound of

claim 1, pcefoptiahdlly wembvipgvbIMirefsorhotheeveagtionoimixterefby a

the concentrated nass of reactants. 4. A process of

producti on ofsuitalsle osearfs-iasludingcnrptropicriistiiation, a
sol ution conprising a reaction m xture contai ni ng
compound of general fornula (sucrose-6-ester) - O -

Sn(R) 2 - O d( sptioesie- Giseating ) tie®Mpoinpbogd t 0singt epsnefthod of
a. coollng a solution or a reaction nmass to room

tenperature apgafdfioh! iMeflididg fidtent LeitRbarhyRAEe chloride in
required, b. acylating the conpound of claim1l by

adding, prefehLphly s@ffﬁ)éﬁr’ﬂggtﬁ’inéhﬁr}@ rétﬁéifartibﬁgofl tgﬂ compound of

acyl ati ng reagent pre y In about” one nvol ar

annydri de i ey efkre BB, g Vet 18, eVER; Bl of the
conmpound of claim,1.in the sfol ution or the reaction
mass: or concentrated mass of reactants.

4. A process of production of sucrose-6-ester comprising from a
solution comprising a reaction mixture containing compound of
general formula (sucrose-6-ester) — O — Sn(R); —O- (sucrose-6-ester)

comprising the steps of:

a. cooling a solution or a reaction mass to room temperature and

chilling it further to about 0°C, if required,

b. acylating the compound of claim 1 by adding, preferably
dropwise, under stirring, an acyl_ating reagent preferably in
about one molar equivalent quantity of acetic anhydride or
benzoic anhydride with respect to the molar concentration of
compound of claim 1 in the solution or the reaction mass; or
by using an alternative acylating reagent including acid halides
of benzoic and substituted benzoic acid, alkanoic acids, long
chain fatty acids, both saturated and unsaturated, unsaturated

acids, saturated and unsaturated dicarboxylic, and the like,
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by using an alternative acylating reagent including

acid halides of benzoic and substituted benzoic acid,
wa@bdanziee7 aci ds, long chain fatty acids, both Bel/IN2a0&@®0057

and unsaturated, unsaturated acids, saturated and

unsaturated di carboxylic, and the like,c. raising the

t enper at ure odisingdhe éaroperaturaad sheofeastion masismflsubeflaim b. of

claim4 gradually to anbient until conpletion of

acyl ation i nciimud giadually tboambientl.untiecomphetion goft dwylation in

reacti on by adding water, e. extracting the DBTO from

the acetate f{ebnE3ltd Aheusycl ohexane preferably in 1:2

proportion volunme/ volunme, preferably tw ce, f

subjecting the reaction mass of sub-claime. of claim

4 to wat erqr eseahtingthefreacinbyPydidge Rbtdi C

distillation. 5. A process of claim4 wher ei n

sucrose- 6-ester conprises sucrose-6- acetate,

sucr ose- 6- berzfaktthg tﬁé%@ﬁ@‘fﬁm@khﬂ a6e&th® formed into cyclohexane
sucrose- 6-1 aur at e, sucrose 6- propi onate and |ike

preferably in 1:2 proportion volume/ volume, preferably twice,

f. subjecting the reaction mass of sub-claim e. of claim 4 to

water removal, preferably by azeotrpic distillation.

5. A process of claim 4 wherein sucrose-6-ester comprises sucrose-6-
acetate, sucrose-6-benzoate, sucrose-6-glutarate, sucrose-6-laurate,

sucrose-6-propionate and like.
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