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TI TLE SYNTHESI S OF VI LSMEI ER HAACK REAGENT FROM DI
( TRI CHLOROVETHYL) CARBONATE FOR CHLORI NATI ON REACTI ON.

WO EOHNEGAL FI ELD The present invention rel at eSP€DINR2006/000152

process and a novel strategy for synthesis of
Vi | snei er - Haack reagent and chlorination of sucrose or
their derivatives for production of chlorinated
comds of sucrose including r - '-Dichloro-i'- b

- DI DEOXY- b- Fruct of ur anasyl -

F-chl or o”- deoxygal act opyr anosi de and he li
BAGREOURD SrO PR RVERR O A2 BEAERT RGN iy (TRICHLO-
met hods of production of 4,1
C T ROMET iy} GARSEONAGES QR L BRIFIOMREACTIRN ves
use of Vilsneier- Haack reagent to chlorinate
Sucr ose-6-ester, mainly Sucrose-6-acetate to form®6
acgb@dHMICAL FIELY i chl or ogal act osucrose which is
deesterified / deacetylated in the reaction m xture
itself to formTGS. Mufti et al (1983) in US patent :
noThé, BEGeAT 6nirdionetblatls otd mapiamessfantbroacyehststagy for
sucrose by Vilsneier reagent forned fromreaction of
PClsgnivetis dfhdisapgiecbnacit eedgant nad ychéorindéon Disugerser @l their
formula of Vilsneier reagent, irrespective of source
of gehladieRaol PPod RABR NBf maté@ﬁﬁm@dnéﬁﬁﬁ s@&rose including
descri bed by Mufti et al i.

1'-6’-Dichloro-1’ —6’—DIDEOXY-B—Fructofuranasyl—4-chIoro-4-deoxy-

galactopyranoside (TGS) and the like.

BACKGROUND OF THE INVENTION

Strategies of prior art methods of production of 4,1 6;
trichlorogalactosucrose (TGS) predominantly involves use of Vilsmeier-
Haack reagent to chlorinate Sucrose-6-ester, mainly Sucrose-6-acetate to
form 6 acetyl 4,1°, @'trichlorogalactosucrose which is deesterified /

deacetylated in the reaction mixture itself to form TGS.

Mufti et al (1983) in US patent no. 4,380,476 claimed chlorination of
monoacylates of sucrose by Vilsmeier reagent formed from reaction of

PCls with the appropriate tertiary amide.

The general formula of Vilsmeier reagent, irrespective of source of
chlorinating reagent used, remained same as described by Mufti et al i.e.

an N,N-dialkyl-(chloromethaniminium) chloride of the general formula:

[XCIC=N.sup.+ R.sub.2 ]Cl.sup.-
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an N, N-di al kyl - (ch! oronet hani m ni unm) chloride of the
general fornmula: [XClIC=N. sup.+ R sub.2 ]d.sup.-where

wR00epeasent s an al kyl group, typically a nmet hpdT/mN2006/000152

et hyl group, and X represents a hydrogen atomor a
met hyl group. Mufti et al further pointed out that,

r eagené KR ofprebérsts tanpalkalr gropp efypicatly Aymetgt br ethybfraup, and
inorganic acid chloride with an N, N-dialkyl fornan de

or X\idNreliepltd | hyeRigmi #lem oremietrad galipc aci d chlori de
may typically be phosphorous pentachl oride, phosgene,
or thionyl chloride. Vilsneier reagent formation was

al swufwmnfadh@b/pdmf&de@utemaﬁlreé@,é}&e)ofltmstﬁo@@tr@rp?emed by
4,362,869, GB No. 2 182 039, GB 2 222 827, GB No

07%5&%@6?’ aﬁBIHUP%ar?rC W QﬁBHHEO\MtHTHrPWN cﬁﬁlkgfdrﬁ%mlde or

Rat hbone et al In US patent no.

2\? ‘ﬁ?@?\ggé@%ﬂrw%&gab@ﬂ%ﬁ é’fé&b;artngxt typically be
e

Pspsphor us I mnium Chloride, Oxalyl Chloride and

t hi chlorid Thus, so f I reagent )

or of Eﬁbeaefbwsaﬁm R iR el PSR S T aﬁ""?sf%% n
N, N- di al | acetami de with an acid chloride. was

t ot%ﬁ Pﬁ’fed%éﬁt A8 T bosarigei Bi%h PR ﬁ@@ﬁta?é]n Gt%lp & 079

chl oroal kyl carbonate, which is not an acid chloride,

r edldBe @ngli B N2 {65 08P nfram\VT mlgnﬂuworw@a@?@mbonﬂ@w (11986)

the subject matter of this specificaton. It has
in US patent no. 4,617,269 described Vilsmeir reagent from Phosphorus

Pentachloride. Walkup et al (1990) in US patent no. 4,980,463 reported
Vilsmeier reagent from phosgene, Phosphorus Oxychloride, Phosphorus
Pentachloride, Pspsphorus Iminium Chloride, Oxalyl Chloride and thionyl

chioride.

Thus, so far Vilsmeir reagent was prodcued by reacting N,N-

dimethylformamide (DMF) or N,N-dialkylacetamide with an acid chloride.

It was a totally unanticipated and surprising invention that a chloroalkyl .
carbonate, which is not an acid chloride, reacted with DMF to form a
Vilsmeier' reagent, which is the subject matter of this specificaton. It has
further been found to be a very efficient way of preparing a Vilsmeier

reagent.
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further been found to be a very efficient way of
preparing a Vilsneier reagent.SUWARY OF | NVENTI ON

wOB@n/0z263Chl or oal kyl carbonate such as di PCT/IN2006/000152

(trichloromethyl) carbonate is taken in an inert

sol vent and added to a base such as at controlled

t erfleMARYE OFNVINVEIRTEIN Haack reagent was seen to be
formed in the formof insoluble crystals separating

out fromthe reaction mxture. This Vilsneier reagent

i s \Ween a cClleraziiyalaeb@fate lHuchi amtdi nfrichidrysticiiyd)s catbohate is
as sucrose-6- acylates just as Vil sneier reagent

geneket ad &y ipgit ogolwdrit amd hdiedi te.a base s@ACE08t @bntrolled
DMF and any acid chloride It is for the first tine

t haém%ﬁ?&éthmilgmei@m re8géftivids §8TRAbD YorhRACH RS form of
W th a chem cal which is notan acid chloride. This
gi I £heN i VSRRINGN e
P I RolB A BBE SerEpafnc bit bR inct Bbcfion Wi TS o Hsmeier
an chl atjnat i,0n. tion hr ough t he
oyerden 6 280 e bl RGPS eles Rt sgfiyose o
DETAI LED DESCRI,PTI ON OF THE | NVENTI In this entire
speaéwh%%%{%sgﬁ? YilREnsieh trgoen gwrgqu%“% PlIAGREPeHadt fgr from
a si nqul ar o'SM o ipcludes plural, unless context ] )
i ndPROlPME Fckany aridshiorge Ly ey the fisst ties that a Vilsmeier
chl oride" includes one or nore of all the known acid
chirepgeidsis ming feimed hy reseling wih dPMEna ashemiedlywhigh is notan
the purpose of illustration of the working of this
i nvagitt clioridadT s ghas & hewiandl s mese @ffididreiwaypofopsing Mismeier-
and

Haack reagent to chlorinate sucrose, its derivatives and for analogous

chlorination reactions through the synthesis and application of Vilsmeier-

Haack reagent.

DETAILED DESCRIPTION OF THE INVENTION

In this entire specification, including claims, it is understood that a singular
also includes plural, unless context indica’ges otherwise. Thus, for example
“‘an acid chloride” includes one or more of all the known acid chlorides.
Further, the examples given are only for the purpose of illustration of the
working of this invention and actual chemicals used, their proportions and
reaction conditions used are not mentioned to limit the scobe of invention
and the claims. Anything that is equivalent or an adaptation of the claims
and obvious to an ordinary person skilled in this art is included within the

scope of this specification.
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reaction conditions used are not mentioned to limt
the scope of invention and the clains. Anything that

WO 2002q263val ent or an adaptation of the clai ms BETIN2006/000152

obvious to an ordinary person skilled in this art is
included within the scope of this specification. A

ChiAo Gradrioplkyk eafonateesisahchs al$ (Wichlorsrethyhr sameéinte )is taken in
carbonate is taken in toluene and react-ed with DVF. In

pl askeené dnal reabrd With HNFOSIAI Hhce bPtdiEhaRYs Pbi@blel tBalde any
solvent including but not limted to cycl ohexane,

hexang. ihaPt ianteimylemne kil Ao gﬁ?ih@éﬁ/:tﬁﬂgycl?hnexgpgbehexane,

chl orof orm perchl oroet hyl ene an _ (
SudlePieh SPRT RRrBer AvERE. BRI abEploidetufhc e
acdist ERRRRHRFTEIS AR ra Yo Moo Brfiariramie such as
o BEiElkutbrrtie o B didkdapRiaion. roact on was
carried out by heating the reaction m xture to

el eyat t enperat ures and i ntaj ni ng them at vari ous )
poi s Ssieraig e g foanes, it propae desorbed In this
neutralized at the end of the reaction b%/ an
appi\GiPEL B BaswolidTRM Anehtis ospritacted | with r thieegubstrate to be
foll owi ng exanpl es: EAMPLE 1 130m of DVMF was taken in

a toblaswatastugiog Dddinds bioe solneni. abtke andrinai®ncreaktich vas carried
-4C. A solution containing sucrose-6-acetate , 10g

equiuy abgnhediirsg olheedeactiod0 mixtne BYFewasteaddeshgeratti® and
above nentioned reaction
maintaining them at various points for required period of time and then

neutralized at the end of the reaction by an appropriate base.

The invention is illustrated by following examples:

EAMPLE 1

130ml of DMF was taken in a three necked round bottom flask and was
cooled to —4°C. A solution containing sucrose-6-acetate ,10g equivalent
dissolved in 30 mi of DMF was added to the above mentioned reaction
flask. Then,the di (trichloromethyl) carbonate solution, prepared by
dissolving 25 gm of di(trichloromethyl) carbonate in 100ml of dry toluene
was taken in the addition funnel and added into the reaction flask below 0°C
with constant stirring. The formation of the Vilsmeier Haack reagent in the
flask is spontaneous and further immediately reacts with sucrosé—G-acetate
in the reaction flask. After the addition was completed the reaction was

allowed to attain ambient conditions and stirred for 30min. The reaction
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flask. Then.the di (trichloronmethyl) carbonate
sol ution, prepared by dissolving 25 gm of

waleqoviozasit or omet hyl ) carbonate in 100m of dr yP€DINRGOR000152

was taken in the addition funnel and added into the
reaction flask bel ow 00OC with constant stirring. The

f ordurenvasg heated\iol 80vei erairiaingd foe dg¥nt further heafddak 120°C
i s spontaneous and further imediately reacts with
sudnaistsitedd@t 4itre Tha redaioneaats orasf doatdd toABORT ahbeeutralized
addition was conpleted the reaction was allowed to

at ttai A-afbusing eawrlint | BytBoded slutry! ethd %P@@ﬂhﬁaly& Befor the
reacti onnm xture was heated to 80C, numintai ned f

1. GbfmatidH bh@fc%éfy‘?df 106 %o@ﬁl‘aﬁ@h@%@efﬁés 6§FrredTgL‘?( and

reacti on mass was cooled to 600C and neutrali ze

7- Ty tdvhhd0 bRl Ko mgygbgéqn%?ty urry. The HPLC

anal ysis for the ormat | on 6- O acetyl 4,1,
b trichl orogal act osucrose was carried out and was

LE’)@AM@L% 35% of sucrose input. EXAMPLE 2 800m of

nin a three necked round bottomfl ask and
was cool to -4C. The di (trichloronethyl) carbonate

C il oM PSR RET R ANER Rebfe il otk ano WS cool

rqut_40 flask bel ow 00OC wth constant stirring. The
formati oh of the Vilsneier Haack reagent was seen in
the formof white crystals in the reaction fl ask.

After the.addition of the di(trichlornethyl) carbonate
col'dts % &”ﬁﬁ@ Ogt?gwéaar OpirRtion Bagershl leodigigas 1150 m in
ent\k’ was added to the above reaction
ggQ [.) was taken in the addition funnel and added into the reaction flask
below 0°C with constant stirring. The formation of the Vilsmeier Haack
reagent was seen in the form of white crystals in the reaction flask. After the
addition of the di(trichlormethyl) carbonate solution, the sucrose-6-benzoate
(60g of sucrose equivalent) in DMF was added to the above reaction flask

below 0°C.

The reaction was allowed to attain ambient conditions and stirred for
30min. The reaction mixture was heated to 80°C, maintained for 1.0hr,
further heated to 120°C maintained for 4hr. The reaction mass was cooled
to 60°C and neutralized to 7-7.5 using calcium hydroxide slurry. The HPLC
analysis for the formation of 6-O-acetyl 4,1’, &'trichlorogalactosucrose was

carried out and was found to be 45% of sucrose input.
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bel ow 00C. The reaction was allowed to attai n anbi ent
conditions and stirred for 30min. The reaction m xture

wo®7aared to 80C, mmintai ned for 1.0hr, furtk@r/IN2006/000152

heated to 1200C mai ntai ned for 4hr. The reacti on nass
was cool ed to 600C and neutralized to 7-7.5 using

cal ci um hydroxi de slurry. Hiea#d-C anal ysis for the
formati on of 6-0O acetyl 4,I,

6'trichlorogal act osucrose was carried out and was

[ 2Una R fBcdRObrePHAO S RomBRIT IR kBydnt. rSRARP Feacting

of preéparing reagent conpri si

orti aroradl 8ve no iR eARERa W BBARE At Bifer in

' a substra

chlorinated or _.in esence of a substrate to be

chi or | nabesnes LRIEBlE it Poifindiddr P et daediet 4 sphatrate

sai d Chl oroai kyl carbgnate has general faormul . X

X3R- 00 15 68 AOtnategrdipsolved 1) %yPrighb @idaningrein the said

hal ogen such as chl orine, brom ne, iodine and the

| i ke. 2Chloxopkycearbordtechas genefshdediat heXsRiGO-0-CO-RXs

Chl or oal kyl carbonate conprises di (trichloronethyl)

car bonatvbend Rehalkytgiloup pamdiXa @l tg0agen shabdG<Cchl8ring Heromine,

said tertiary am de conprises one or nore of

N, N- di aldgid amdran® ke, or N, N-di al kyl acet am de, nore

preferably N, Ndi net hyl formam de (DWF); the said

substrate conprises a sucrose acylate, nore preferably

a SUCZ.0Pe PTBEKRC T atigim St i herain ethier &faef abhiproalkyl carbonate
comprises di (trichloromethyl) carbonate of chemical formula ClsC-
CO-0-CO-CCl3; the said tertiary amide comprises one or more of
N,N-dialkylformamide or N,N-dialkylacetamide, more preferably N,N-
dimethylformamide (DMF); the said substrate comprises a sucrose
acylate, more preferably a sucrose monoacylate, still more preferably
a sucrose-6-acylate, further more preferably sucrose-6-acetate or

sucrose-6-benzoate.

3. A process of claim 2 comprising dissolving di (trichloromethyl)
carbonate in an inert solvent, preferably toluene, and reacting the

same with DMF either:

a. in absence of any substrate, when the Vilsmeier reagent
precipitates out which is applied in chlorination reaction before

or after isolating it from the DMF, or

b. in presence of sucrose-6-acetate or sucrose-6-benzoate

dissolved in DMF.
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a sucrose-6-acylate, further nore preferably
sucrose-6-acetate or sucrose-6-benzoate. 3 . A process

w@Rooghzi3m 2 conpri sing dissolving di (trichl orpeEiN2gdey000152

carbonate in an inert solvent, preferably toluene, and
reacting the same with DMF either: a . in absence of

any gubstpratess Wieohlbhgatdn $FRiRisinge agedtingP ValsimRidrat@gent
out which is applied in chlorination reaction before

or aft ejfrepgrebiaby NGaiht of r Q&M he oPMub-8Bink-a.i B Fé[a%eﬁc\ﬁlth a

of sucrose-6-acetate or sucrose-6-benzoate dissol ved

in DVF. dipshafel ‘&Bign?ﬁl ggen{ao&' r?ﬁérbo @{ch?éen%f:yla e, further

reacting Vilsnei prepare almo

1or s 0 tra .

conpr s SRR Brenbr ShGE"P AehBicleS iRk 86¥ipig, il furtner
conpri s one or _nore of a sucrose nobno acyl ate,

still {??ﬂ?{és % onPr i S'nd"Bire 8‘? fordchrsea Xyla%e preferably
sucr ose- 6- acyl ateu&Freferab conpri sing

sucr os B ENGt SUSFOSERrE81EI% - b@nz@éﬁ?@sﬁcﬁ“{oﬁ@@ate further

conprising steps of: a. a reaction mxture is stirred
for a wmﬁﬂﬁ“tﬁs’f?pﬁ@f preferably for about 30 m nutes
to one hour, the said reaction m xture conprising

gir :)ESLt : a: Prea@ligh MRl id Sfréfidd aherIELEimE S BN by for
about 30 minutes to one hour, the said reaction mixture
comprising either,

i. a solution of the said Vilsmeier reagent brought in
contact with the said solution of sucrose-6-acetate or
sucrose-6-benzoate taking care not to allow the
temperature of the solution to rise preferably above
ambient, or,

ii. a reaction mixture of sub-claim b. of claim 3,

b. temperature raised to about 80°C and maintained for a period
of time, pr‘eferébly for one hour,
c. temperature raised further to about 120°C and maintained for
a period, preferably for about four hours; and
d. neutralized to a pH of about 7 to 7.5 using a base, preferably
calcium hydroxide slurry.
5. A process of preparation off 1-6-Dichloro-1-6-DIDEOXY-§3-

Fructofuranasyl-4-chloro-4-deoxy-galactopyranoside by chlorinating

sucrose-6-acetate or sucrose-6-benzoate comprising use of



contact with the said solution of sucrose-6-acetate or
sucrose- 6- benzoate taking care not to allow the

wo eowpeeaiur e of the solution to rise preferabl pCHINGE5/000152
anbient, or, ii. a reaction mxture of sub-claimb. of
claim3, b. tenperature raised to about 800C and
mai nt ai néidnfedsr wageni pepated ibyepropess ef aldim  wr caen 3 by a
hour, ¢ . tenperature raised further to about 120C and
mai nt ai pedcdserofahpeinatioh, mekralabl a groceberdlaifpar
hours; and d. neutralized to a pH of about 7 to 7.5
usi ng a base, preferably cal ci um hydroxide slurry. 5.
A process of preparation of 1-6-D chloro-1-6-D DEOXY-
b- Fruct of uranasyM chl or o”- deoxy- gal act opyr anosi de by
chlorinating sucrose-6-acetate or sucrose-6-benzoate
conprising use of Vsrnei er reagent prepared by process
of claiml1l or claim3 by a process of chlorination,
preferably by a process of claim4 .



