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WO 2008/070043PCT/US2007/024780 -1- TRITYL CHLORIDE
RECOVERY CROSS REFERENCE TO RELATED APPLICATIONS
WOPPIS/EpMication claims priority benefit of U.S. Provisional B&gRy2007/024780
Application No. 60/873,226, filed December 5, 2006, the entire
specification of which is 5incorporated-herein by reference.
BACKGROUND OF THE INVENTION The sucrose derivative
4,11,61-trichloro-4,11,6 TREBE o0& (d2RABOBEEDSER("sucralose") is a useful
and commercially important non-nutritive sweetener, One method of
forming sucralosroge i kige! @iF fow ke stEpsARheCaATIgNSUSe of acetyl

109r°“p5ﬁ195%% A ABCH ARG U OIBER BRYG A8 PS AL EXAPAl8 ne

benzoyl) may be used instead. (1) Contact sucrose with a tritylating ent
APP{&?BP&H °1f2é'{ﬂ?1 APy RASETER131008) Weet)fiite The 'ﬁ?g%" Fanicn is
tncombmaaheﬁ,mé&trﬂu&yiSMme .pentaacetate 15("TRISPA"); (3) Detritylate the

TRISPA to obtain 2,3 g&kéﬁm{tﬁ&m@tmwm PAS"); (4)

Isomerize_the 4-PAS to obtain 2,3.6 nt cetylsucrose

(o PGy T8 85 iR T A e 1 BT B TRt Beiestpgcrose
(“suentdeneyidacussivrasd Q@nfaatfe@élbel@mpmﬂyrunwt(&vaéy@étymé thae
metFQﬁ&Acmrfmgrtédéi&,b -trighiose-thd Thbvindeovep galainsHaRsase of acety!

"sucralose” S
Sro R 3 LS00 e Jo0 o BU8 07 S gl W oe
Useéhﬂﬁé"@‘bf which are incorporated herein by reference. The trityl
groups aré¢ typicathcintiatdeszediviaa eattiotingitipartrityl floatide, 1SIECH <O -
trityi chlorlglﬁy'gt]grgggc(mq)ﬂllsnysualIy promoted by the inclusion of an
amine such as yr| meé)o neutralize the CI rated b Fghe tri

reaction, Ag)sé HHphEVe e |r8lé’%tlafﬂ tfi I‘Fl%lgt fi y?ﬁ)%d‘%%n %nt?ﬁg?tate
three step§"dRIRBAIDGCess: (1)

(3) Detritylate the TRISPA to obtain 2,3,4,3',4'-penta-O-acetylsucrose

("4-PAS");

(4) Isomerize the 4-PAS to obtain 2,3,6,3',4'-penta-O-acetylsucrose

("6-PAS");

(5) Chiorinate the 6-PAS to obtain 4,1',6'-trichloro-4,1',6/-

trideoxygalactosucrose pentaacétate ("TOSPA"); and

(6) Deacetylate the TOSPA to form 4,1',6'-trichloro-4,1',6'-trideoxy

galactosucrose {(“sucralose”).

Such methods are described for example in U.S. Pat. Nos. 4,783,526; 4,801,700;
4,362,869; 4,920,207; and 4,977,254, the entirety of which are incorporated herein
by reference.

“The trityl groups are typically introduced via reaction with a trityl halide,
such as trityl chloride. The reaction is usually promoted by the inclusion of an amine
such as pyridine to neutralize the HCI liberated by the tritylation reaction. As seen
above, the role of the trityl moiety is played in the first three steps of the process: (1)
tritylate to form TRIS, (2) acetylate the TRIS to form TRISPA, and (3) detritylate the
TRISPA to form 4-PAS,

Importantly, the overall stoichiometry of this 3-step sequence results in
no net consumption of trityl groups, which are essentialiy “borrowed” by the sucrose for
use during step 2 and released again in step 3. In practice, however, there is potential

for extensive loss of trityl groups in the overall process, due to the formation of
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tritylate to form TRIS, (2) acetyiate the TRIS to form TRISPA, and (3)
detrityiate the TRISPA to form 4-PAS. Importantly, the overall

“%cil‘ﬁg}ﬁ)m&gy of this 3-step sequence results in no net consyy ?E‘P@goﬁ"f/ozﬂso

trityl groups, which are essentially "borrowed" by the sucrose use
during step 2 and released again in step 3. In practice, however, there is
potential for extensive loss of trityl groups in the overall process, due to

the formation of ‘WO, 2008/0 ?04 PCT/US2007/024780 [g
O By A e e AR e g o herein

COHGFEM?UO‘?I%&TWI‘?% Mﬁf?ﬁ@téﬁ%ﬁ&f@%é ﬁﬂrﬁjﬂﬁ@é"')b&sd\ﬁﬂpﬁﬁﬁ ‘be
discussed. The trity!dtentriytaiionerebsiioequrchswaskeop ensivadfkpgduces not

onWﬁé'%BFQQ‘ﬂR??&%%%U&‘?H% gdbﬁtt)é@&e&aH(@QHWa@TtB&%)xt?i&@é%crose

some unwanted tritylated sucrose5a§/ roducts (hereinafter "IRIS

bY@[&‘WBS?p%‘HEEiEfFﬁé /olaRa )mpﬁécﬁ ’éofﬁf&}icé?dﬂﬁ}é fﬁrtﬁéa\%ﬁd‘ﬁmfi@%
granplon ab¢heramg Ny positioarsider did beienose pesdcuie ofrityed alcobss ivolecule.
Trﬁkﬁ%@ﬁ?f%iég@ RN EXERSR Hily E%B@E@ﬂtﬁyﬂ&ﬁtbﬁ@ iSﬁb{Piitiﬁibi BYybRMp

ve the 0 acetylatio ou n no
pu|c§'urn8 té)tlE)er?" o %ﬁ%’g prbort(é‘,(?ys izai |or’1 e %on "SRO/S one gurmg
p%ﬁ@ﬁamg‘ramyﬁlé i@ﬁzé&ﬂérﬁﬁéﬁbm@ﬁ%ﬁmaﬁwp@Rﬂ%@@ﬁtﬂ@'ﬂ@t?ﬁfﬁ phy), a
si2ibpriptvtint of thwesia gaduisrends opotbebliqierTradipateros elsgstsolution,

asTTRGHAY BB FAFT 8B Gt BRNGH e REA0H S ARUS HEE- ey

correctlﬁ%)rotecte product may be medlocre Similarly, additional

a W&r’od ?Eﬁ%?bﬁ%‘ﬁé?fﬁ% N}é"}%ﬁ’?ﬂ amﬂﬁ*gtaze@wﬂmqunéuaéa“v'

additieranbylz-idootsetttycnaftidaté 8 ISEABON fersrhdwiing acetylagioupmihitisiude for

exWRep) fg gﬁ%m%lglyslé%@WB ae&m;waeg pmtnpte@edﬂthaeoTEQ%hﬁé AR RERBmbers
rifie remove, i e 0 e [ES

a”n?ryor E"oﬁ‘fglwrs?ﬂ' Q&SP hab B ee?nﬁ{)gﬁw m%%?rrbeﬁv ‘%rﬁ'e {J hﬁg [f\remm’e‘j

prlﬁb&?r@@ﬁryfaaefylétmeﬁwﬂﬂgaT@éﬁ%e@mmemmﬁum% tpiffGie Rerssboth

int it g ceupattitizaito meemstitecatgigrificant barrier to use of this route

to sucralosey since M8 AN S9N Rerl GRS Y AS: e troup

material and 2) expensive as a waste product to store or treat.

”%@H%%‘Bﬁé%‘&%@nﬂé“é‘iﬁ%? Pé&éfﬁbe"tr‘iﬂxréﬁ?n%f HYSRUFROR SHSTRPSfagince the
tribytetinaeringEy best) wosta be afaignifiterial valde.) BRIERSIve as a waste

prMI&JJQN QEaIHﬁ\DRA\\éﬂNQ%Sof rel@vérih @ HEhRDaHg Brepesndlagents
ipgram ot amelnod o recavering SRl grouas fiam,a prgess for
producing sucralose, In RCCOPdance with the invertion. g%?\ﬂﬁﬁRY OF
THE INVENTION  BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic process flow diagram of a method for recovering
trityl groups from a process for producing sucralose, in-accordance with the invention.
SUMMARY OF THE INVENTION
In one aspect, the invention provides a method of recovering a
triarylmethy! halide from a sucrose derivatization process. The method includes the
steps of
(a) triarylmethylating the sucrose in the presence of an amine to form
6,1',6'-tri-O-triarylmethylsucrose and triarylmethylated sucrose byproducts;
(b) acylating the 6,1',6'-tri-O-triarylmethylsucrose in the presence of an amine
to form a 6,1',6'-tri-O-triarylmethylsucrose pentaester and triarylmethylated
sucrose ester byproducts; ‘
(c) separating from the output of step (b)
i) the 6,1',6'-tri-O-triarylmethylsucrose pentaester, and



10

15

20

25

30

35

tr BB Lh e RhE Aot

stpentdester and triarylmethylated 25sucrose ester byproducts;

In one aspect, the invention provides a method of recovering a
triarylmethyl halide from a sucrose derivatizatlon process. The method

“;qul&%m steps of 30(a) triarylmethylating the sucrose in {1e;Rrex656547s0

of an amine to form 6,1',6'-tri-O-triarylmethylsucrose and triarylmethylated
sucrose byproducts; (b) acylating the 6,1',6'-tri-O-triarylmethylsucrose in
the presence of an amine to form a 6,136'-tri-O-triarylmethylsucrose

pentaester and triarylmethylated sucros rb ducts;. 35(c
separating from th g};aumﬁ%?sk%‘gu{ﬁ?% fﬁ%ﬂ*%ry%%&y"faged su&r?)se ester
6,1, PYRIOUHSHIAShRRUER 8E TP idster, and WO

2008 ()7 AIMBRE]/4 TBAEYEL624GAGrTponent inclifliagnhdurextnctudingethes) i)
”iaryWﬁ%tQ)ﬁ@é‘S95%%#%@(@959@%&?}&% 08 ARAALSER IR tHEk mine

contacting a first byproduct component including the mixture of step (c) ii)
with JBEETRE RGN NS GrtRi S HaRERRISH AR FRTBrER Qe or

aminesthérefrometheiaby soamse) onmaiiesd byproduct component _
inCluging:-ONRQIGeRe WD BIBAMBE TURTPSRNBRHIHIRSH rRLANHRHINT cleave
the Warl%held gwx)rpdrlil)(:t cs: r %ngeengr\q\gtgrhrxds[g S A f‘\ali%% tPa Celgas\l{l%rose impurities
triaryfme%f/? gra/uﬁs f6mM the ohe or more riary nr'?émy S R

impuAfid$RATaRnEPEB\RTEFRR SISt ERMEMBENIREIES ICREIRRN bR RERE
includignl Oltany| reihy bhal ke andnore grertaieaspenitljadmedyls selected

compounds, selected from fhe group sansisting of sriapdmethy ajeabgls. and

triarylmethyl esters, and triarylmethyl ethers; (f) contacting the first crude
trithry FREYHY HA RS ponent with hydrogen halide to convert the one or
more(§peritatdindrbeeifiist ornge dridey tmathiy| dgfiche toph periers, whidy lpgrogen
Io_rmiHQli?é)ﬁgiﬂﬁﬁbgiﬁmmﬂr?ﬁbf@fs%?ﬂm‘?ﬁeﬂ%@ﬂﬁl &)rwss@efféi&g the
riary|me [ ‘qm the ou of step (f)... . other )
ope U U GEeok e o P VAo R HRES component
halid@¥fom a sucrose derivatization process. The method includes the

20stejas afcqagrifigritmetaplatisthihe sitkidserintibe presescadf o). amine

to form 6,1, Qi3 th QALY R A0 G AR IIMALRC P YELOSE ing a
byproducts ) ac Iatlnr%the 6,1',6'-tri-O-triarylmethylsucrose in the

& EIVBUER S HRARSfrRth|ISUBRIERT includes the

(a) triarylmethylating the sucrose in the presence of an amine to form
6,1',6'-tri-O-triarylmethyisucrose and triarylmethylated sucrose byproducts;
(b) acylating the 6,1',6'-tri-O-triarylmethylsucrose in the presence of an amine
to form a 6,1',6'-tri-O-triarylmethylsucrose pentaester and triarylmethylated
sucrose ester byproducts;
(c) separating from the output of step (b)

i) the 6,1',6'-tri-O-triarylmethylsucrose pentaester, and

ii) a mixture including the triarylmethylated sucrose ester
byproducts and the amine of step (b);
(d) contacting a first byproduct component including the mixture of step (c) ii)
with aqueous base under conditions sufficient to deacylate the triarylmethylated
sucrose ester byproducts, and stripping the first byproduct component under
conditions sufficient to remove substantially all of the amine of step (b), thereby
forming a deacylated byproduct component including one or more
triarylmethylated sucrose impurities;
(e} contacting the deacylated byproduct component with hydrogen halide to
cleave triarylmethyl groups from the one or more triarylmethylated sucrose
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(c) separating from the output of step (b) i) the
6,12,6'-tri-O-triarylmethylsucrose pentaester, and i) a mixture

wone@ngdhe triarylmethylated sucrose ester byproducts ang-thgsasnine:odo

step (b); 30(d) contacting a first byproduct component including the
mixture of step (c) ii) with aqueous base under conditions sufficient to
deacylate the triarylmethylated sucroge ester byproducts, and stripping

theimaaw%% %%95%9%%%&%r&@&@@@?@%ﬁk@)ﬁﬁﬁn@e@w&em

substantially all of the amine of step (b), thereby forming a deacylated

by P RSHILT R SHASRR T IaH R BN CPBE HioT SoRER B A sLfBsancs
impreritiesd (e o ctivgpthendistioglafcdipypmaibet ecatpdneiarvifietny! esters,
hydipgenhalide:t9icdaaye;triaryimethyl groups from the one or more
triarylmethylated sucrose WO, 2008/070043PCT/US2007/024. -4-
S R et T e D
inclbelidg teizamvRstHyRRIRIErdAErB FEVI HETY SpRERY LrFRF)RAREY| L
conpeyndstagletingefrarertiy gsaumegansisiingl afitnianyletethybatzotwwhponent;
triarayrlgpethyl esters, and triarylmethyl ethers; 5(f) contacting the first crude
tria:émethyl halide component with h%gjrogen halide to convert the one or

mot& SRRV &R KPR MABRATHSUMRIES AR AR PHARI S SR by

forming a pusifiedrteizued mertbsd, tiadideveobpopevidesd (g tesbobravgveiéng a

triaf ARdmatRyl balidedrom these W A5t (BrokBsdn Yot anatles AEREES the

the jnvention provides a method of recovering a triarylmethyl halide from a

Ste%%SFose derivatization process. The method includes the steps of (a)

fornftdambeaeenpeigingluding 1) a triarylmethylated
sucrose derivative)igaigingratieast onectbitartivaibylisulbsiiyentiessd ate

'?ésttrfgnr@ﬁﬁéﬂ;ﬁ%’&%@EﬂEQBPQn@%é‘éQE‘B%‘%’e acyl substituent onzt)ne sucrose,

triary ated sucrose esteré%/products, and 3) an
amine; (b) separadrig IS e GG BF S ST P YREGHEraSthy lated
sucrose derivativad) anck@0ig ;a2 mixture including the triarylmethylated

SUC@?%@DSJ%&W%%% Jnehthespsine;dy) contacting a first byproduct
component includ'n%t e mixtur&og‘a%%psé@ i) with aqueous hydrogen
ti

halide under con fis %@Wi‘é?gnt\fo remove t eedgrrﬁ\fﬁé\ﬁ’earg rom, thereby |

forming a washed byprouee CorveoieHtaiER[IREBREERd sucrose ester

byproducts and the amine; '

(c) contacting a first byproduct component including the mixture of step (b) ii)
with aqueous hydrogen halide under conditions sufficient to remove the amine
therefrom, thereby forming a washed byproduct component including one or
more triarylmethylated sucrose impurities;

(d) contacting the washed byproduct component with hydrogen halide to cleave
triarylmethy! groups from the one or more triaryimethylated sucrose impurities
and thereby form a first crude triarylmethyl halide component including
triaryimethyl halide and one or more spent triaryimethyl compounds selected
from the group consisting of triaryimethyl alcohol, triarylmethyl esters, and
triaryimethy! ethers;

(e) contacting the first crude triarylmethy! halide component with hydrogen
nalide to convert the one or more spent triarylmethyl compounds to
triarylmethy! halide, thereby forming a purified triarylmethyl halide component;
and

(f) recovering the triarylmethy! halide from the output of step (e).




25more triarylmethylated sucrose impurities; (d) contacting the washed
byproduct component with hydrogen halide to cleave triarylmethyl groups

wd™R53 thgne or more triaryimethylated sucrose impurities g {RewRbY24750
form a first crude triaryimethyl halide component including triaryimethyl

“halide and one or more spent triarylmethyl compounds selected 30from
the group consisting of triaryimethyl atzohol, triarylmethyl esters, and

iaryimetty) SIS (SLoenasnabe s sryre e lmelty| belde g .

component Wit rogen e to convert the one or more sp
t”aﬁfé{}’gﬂ%\é‘tﬁﬂ 68&5[56\1?1agcfaftﬁéﬁfl’ﬁ\aetfﬁﬁ‘ﬂ%?&%c%“ere%?fBﬁFﬁﬁ@ @%H?ﬁ%ﬁ‘e
stepianylmethyl halide component; 35and (f) recovering the triarylmethyl

hali%f{%‘%e H‘iQH}r@fsﬁ%@ WO 2008/070043PCT/U52007/024780
In a further aspect, the invention %rowdes a method of recoverin

triarylmethyl halida froHe Y 'S0RH4 CBR VSR YRS eSS A By %ttﬁﬁ one
incltdey thetbte se ftitaiefdranth g td enttane awsiuglingtituent on ti) &ucrose,

triarylmethylated speresardgtivalive Nelkdingsaélegshoneteiasyimethyl
substituent and a.g least one acyl substituent on the Sucrose, 2)
triarylmethylated chrose Sster byproducts, and 3) an amine; (b)
sep&PABABPIBIAIKECBLEPEICSERERT(BSEPUIF Xhe triarylmethylated sucrose

derivative, and i) the tri&@lmmhqmdrmhutﬁﬁ@ dbevistarylmaethylated
sucrose ester byﬁ’("&’%‘i&xﬁ@qr{aﬁﬁﬂé RRe CLPARiaGINgAfsERypraduct

component including the mixture of step (b) ii) with aqueous base under
conBMRIRE RIS YBREY late the triarylmethylated 15sucrose ester
bypfodlactsachiy stripppirity phedfirs tcoyprovkent ivolmpionghe unieyrearidition®) i)

SUfflﬁi%‘EEﬂ'é@ﬁ%@%@%@@%&%‘h@%ﬂ?ﬁc@éﬁé&@ ctssi@layefasméng@xmemyxated
deacxlated b duct nt mcludlnt% oprséo%mor {arg/lmet@é@ted

crose e st nder
sucrose |mpur |es con actln {HePdead \{/D ctCeor ponen nt
withcRpdidrfenshEl i@%"fo@@%ﬁ@%%sﬂ#%ﬁﬁﬁ#@%w{j&ﬁfﬁ@ ﬁ&ﬁ%@@f@bfcrmmg a
moredsigngliae Byl psedcs derosenimpurdies e dnidh eraby ot g ineshoratde
trlargmgym que%omponent including triaryimethyl halide and one or
more spent trlarylmeth | compounds selected from thelﬁ%youp conS|st|n of

triarfthERR{ASOBHEE W%@%?P’BE‘B&W&HH‘W&W% MERFREE" 58
conteeting thir firsetrude etiasyirmethiye raltder covnp et rvwﬂmmtﬁ@gewose

impurities and thereby form a first crude triarylmethyl halide component

including triarylmethyl halide and one or 'more spent triarylmethyl compounds

selected from the group consisting of triarylmethyl alcohol, triaryimethyl esters,

and triarylmethyl! ethers;

(e) contacting the first crude triarylmethyl halide component with hydrogen

halide to convert the one or more spent triarylmethyl compounds to

triarylmethy! halide, thereby forming a purified triarylmethyl halide component;

and

(f) recovering the triaryimethyl halide from the output of step (e).

DETAILED DESCRIPTION OF THE INVENTION
It has now been found that trityl groups can be effectively recovered

from tritylated sucrose derivatives that are used in the preparation of 4-PAS, a valuable
intermediate in the preparation of sucralose. As a preliminary matter, it should be
noted that the pentabenzoate (or other pentaester) equivalent of 4-PAS may also be
prepared by the methods of this invention, and ultimately converted to sucralose with
recovery of trityl groups. For simplicity of discussion, the following description of the
invention wili refer only to 4-PAS itself, but it will be understood that the use of the
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halide to convert the one or more spent triarylmethyl compounds to

triaryimethyl halide, thereby forming a purified triarylmethyl halide

omponent: and (f) recovering the triarylmethyl halyi&?éj (%6’1\7?02 4780
WO %‘ﬁ "%%Ep (e). 30DETAILED DESCRIPTION OF THE | 5

It has now been found that trityl groups can be effectively recovered from

tritylated sucrose derivatives that are uged in the preparation of 4-PAS, a

valuable intermediate in the aration of sucralose. As mina

deive SRR s h

Do HEIEALR G L BT IR 5 LAE (o7 BT FehTAERte to the
inegfivalent of 4-PAS may also be 35 prepared by the methods of this

invention, a@%ugmateiyrwﬁaﬂfve@mﬁgtﬂa{@smwﬂhﬂie,awewu@f gd according
%Oup%eﬁ ; SI olll'cét ?n}B C#? %J Itsegi gl fo%%\gl%getﬁg%tb%%t%ft:?ﬁa{)%terns on

nvenrflon WI refer on but It wil understood

thasevbrings, We @@@870#%%@@1\!4@20@%‘2&786” e ereisarrbateqdrded,
depihretipeoioetthee ghiyahent issalsaioonte v plateo aacohding togihes in para-

méQHSW'OJF electron- ﬁ%{kﬁ@%éf@ﬁé%%wfobm9&“6}*&#&%}5”&'@@# be
used according to the invention. Far e ﬁg‘}arFS‘? égu iciously modify mghthe

eWEBﬁoﬁ%éﬁEF%éWﬁWﬂhB‘% r RébfodRHgPtion of
inydetiityldtign} edh be wrdetetendd mtritardedn dependitgrassahethbediments in

wmllaﬁszﬁe §g@@é%@:ﬁda@imrbm&hﬂmwgn@m w@ﬁm%n@esyed)lrnstead
electron-dopating as,in,para roups. For simplicity of explana

only trityl copmﬁoﬁnas’ '\}Vr% l:rx’édpo ?ﬁ(e 0 in t ee d‘é’anﬁﬂon o?ﬁr{ﬁé ?n%/éﬁag%h will
beyiitlt Alth B bt sty Penaan rioantidinetietiphedbs Qfﬁ%t?élﬁﬁ‘e'?ﬁéeiﬁafter
wiliGufaicto thelabovementioned (and other) triarylmethyl groups are used

instead. 50 fo'Ps%Pﬁéﬁb the: Ricragesh g YRS LB PS8R0l ISt
invention will be HO, alth h HBr m’;\% be used instead. For smgl icity

YRN8 P R R N Rl T G e RieS B SRRBIAGE)tRE
begigwigssiovdHbrtiawilb ihe bsitabtnamine se ofebppddimandenswhstiepthesuch

astﬁtbﬂéfma&ﬂﬂéﬁb'yﬁ@ﬂi}ﬂaﬁli@&|$|@R§)Fﬁfﬂh@ pEaeaRs, \puhétMyilhe phatlieestood
tritn:%t Inoeth [,S tabz OJ 8,1}:? J%gse may be used instead, such as
A e R

ylarh no oline, co ine, lutidine, N- methylmorphollne

trlethylammEh?)&yFé‘f\ﬂfﬁ/T)?ﬂ‘ﬁl@ﬁ’@étthfﬁéfg' FIRURSVERKOPEPITAN RsumtPected to
dithaib dtidyheyrozeos priain ty {iTRISPBE @xpeybeddinc20iRISHRtendeTRIEMA-B) in an

apyRIHRE AR RPAIARAIBY W&}?H&‘i? @Bb?p&o@[]@gr RSRAA)H &er tritylation and

ly 70 : 30 d
o AP AT SHEP AL sh ROTG PRI et T e

imiysilesalvereeunreer ﬁftﬁétilrﬁp'@ﬁnés thie rn%ﬁ%wdfafféatmma&@ mrghpaste
sol@SURSHMNdertaatieg ;ai@ﬁmﬁm&wun@mngmauamgﬂmmsnﬂﬁsnstance asa

B rqﬁseogkﬁm Pﬁﬂ Qﬂ%’t“oﬂf(l%ks J%ﬁd‘%ﬁﬁ*?&ﬁx 3A rrﬁlgk% HPc“&f othe

rom crystallization or as an eluent from a c romato rapnic or 0 her Slml

s'wdﬁf.eafrsﬁamsé ftﬁfﬁ55&&'%1?&5g&fﬁﬁpwamg%ﬁgﬂﬁst@a RGP0 mol%6,
anu ocahday [mest|9Gatielist 90snoidds deguatiose idetieatly st aatine Afier

cess, but it will

: ac%WﬁS‘%nAgﬁﬁ@CﬁtY@'BFbs%HB@BF‘tﬁ'&%%@ﬁé‘é‘@?ﬂﬂﬁ?@ abpaeraetn iR is

the reactjon mixture |sw rked.u caI r talllzat n or
R EROBRAIY BY G LB S S IBREA CAorgg[eton) o
Pr@éH%gﬁﬁ@%@ﬁA@&@ﬁtﬁl&ﬁBﬁr@%@ﬂﬁ‘%Wﬁsé%ﬁﬁﬂﬁtﬁ?@%ﬁ%ﬁﬁut'ng at
e 96t DD R(o|0f ihretselcLasesdatératinpes paddopitosrallly & solvent, and @second waste

, ,so%?t‘?&?%"‘ﬁ%@céﬂwm%igi% %9@?8%@339'@@ﬂ%qo%?:{gsg\?%%t 50 mol% and

products. Atleast 50 mol% and t ‘gplcall y at least 90 mol% of sucrose

tYBErﬁUétRFéE%?F w2 Wﬁﬁéé&%ﬁéﬁ SHIRUYRILN A GRERHRFRAYIRRYRIpAUCES: As

usegbhgiei; ivedes tiopaisivnsdidesydisne ipienfwitiaandodosaniitidbandpipes not

meb@i%géﬁ@iéa@eas‘és ugaﬁé@f@ré:meﬁgwwwﬁ@eﬁeﬁtmrthwm?@@ ‘product

CO r%g]lé(r:\Ep RO?% m% e “k% ‘: g{ét E tetrhlg}t tgi% m ts%[llg'l t()lemgs itutes at
cussed constltu es at ast ?) fﬁ‘the consti ue ts, exclusive o

Ieg@ﬂ@&q\“&% Wﬁfééﬂf’ﬁflwm%ﬁn@fﬁlﬂﬂ"&t‘)f solvent(s). Typ;cally, it will constitute at
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WO 2008/070043PCT/US2007/024780 -7- east 90 wt%. A "component”
may for example, be a solution of the referenced material in a solvent, or
?b'% pﬁ tj}e material not in a solvent. Thus, the wl and w2 2007/024780
utions contain ‘'wasted" trityl groups (i.e., those that do not ultimately
end up on TRISPA). The other trityl groups are on the 5desired product
(TRISPA). These must ultimately emerge as a result of detritylation to
fo N st golutlon W that includes spe t trityl 0 ainl
Ie?rsl{? ar(V:o ol, rlfyl e?ﬁers antf/%f? |tyf(eg{8rg)q%\na)é?mot&gwgst%esé% Shted
m@&f?ﬁék/@ méqwﬁmpr@tétcm?g §rothssmatsizhietide aeheal of the trityl
groups endTush fhe wndivitlvgl wessiessitisionsontaimAartewSritiTdreups (i.e.,

: th&é%ﬁfﬁa%‘&'%g%M{%%WV!%&XFHQQIWWE N WQ%G%K%R}P? OGBE“% fd Bhte

free form and/or as pyridine hydrochloride, often in associafion with water

QeSO WHIRISPHe ABESH SHISEHILTBR B S TG SR TP AFiBMation to
foparisiaisteesdutical) wcmwsamdnafmﬁutlnywrmssuecgs (mathiahotyl alcohol,

thmH}y&f%fﬁHm@&yM&t% éﬂ& ?hﬁ%@@@e@%’@ﬂ%@!%*@ﬁt%%@&mg
from thi ure by xtrac |th nl15a Leou aC|d rwﬂB ﬁa wast
R TIPS oot S e € T i B Es! waste

B SO%IVéﬁWoMatéﬁ@é\mtylatlon Such extraction typically removes at least

80% of the py&igias:@veintiors typmlwgtwllmtmmppaﬁv@xoﬂtﬁher amine)
in )érl‘g %"f&ﬂ%yaRS/ (:"rftalgl ;RJF’}S %é"ﬂ%&%ﬁg ‘a% na%&g\r?n (#jog gr{Q/V B? water and

detritylation COﬂdItIOﬂS In some em iments anh y Is used for

%&r;smb%%%ﬁréwe) SRORIEHEf AreaBitRYMStRSFSTRI®. VPﬁi%UéraeféstﬁMhe overall
suctdarsdemaayfsciosiequsntiysbeecon taetde voithdometeyi tfatec inydloctilene, etc.
THGARKR) fthesReralhe aeﬁlév%tr%qwgrmww%mmm&teg wnth an

whatever tr?)y alcohol, tn%l ethers.and/or trit éers mi ht be ese

R HAoOIL & AP DB IKI A OTACh 5 EINIOE VoG caocs htact inan
org@m@s@x@@m@dlmhq@yvﬁtié@tlcrrheS/ush/@@fécgtﬂuttasn@épaﬁemws at least 80%

ofgﬁél%altt@ﬁ\@%@w&rﬁwbﬁgm af | EB&SB@@/O?ndeas@wi,?rtr(ﬁlﬁme.ﬂ@ﬁﬁhay be left
I m
in %?E%K@H%‘ eta" S{Elf’rréds%)o;@?;?%dk{d%m %%oﬁ’tﬁaﬁuﬁ fipal i ‘8%% ?H‘sﬁﬂﬁ@

certain‘em ents invention will now be
eRBJIESa iR hurEPeREAdSFIged for RFHRY (RATEr A8 EH N BIAA G ST trity!

chibigdparticular embodiment 30are shown by way of illustration and not as a
limitation Ofm% éaméetawh&twe@tmay %9@6&9&'4{%& %c%mba@mweﬁ

shown | |n 1 e SC tln ro ess a thls
o o B ot LT L Pk i e ] ST e
mF@ﬁﬂﬁ@%%ﬁﬁ@ﬂ&fﬁﬁ@‘ﬂté‘@ﬁMég%ﬂéﬁ@ﬂ?@éﬁ%@féﬂéﬁ %m%ﬁwaﬁ peifRgsent,
arf @bﬁﬂl&ﬁﬁﬂ@ﬁédﬁéﬂ}ﬂoﬂbiﬁﬁ@l uastovenanobatshyoresRIMMGRITHEREotS i ved

Kﬂﬁ?éss'“ﬂwgté@'t%g}ﬁ%' eme o?ﬁé’%%@@&é%@fjatég%m%g&&ﬁ%ﬂatxon of TRISPA,

Invention. The overa 1 comprises e ulpment for
ar}S‘e‘P’fﬁH{H{@’Hﬁ@érate from crystallizafion of trityl chloride), may be included in this

final treatment with HCL.

Details of certain embodiments of the invention will now be provided with
reference to Fig. 1. It will be understood that the details of this particular embodiment
are shown by way of illustration and not as a limitation of the scope of the invention.
In particular, the embodiment shown in Fig. 1 employs continuous processing systems,
and using this approach.tends to provide relatively lower residence times. This
typicaily results in lower amounts of degradation and improves yield and/or purity of
the recovered trityl chloride. However, batch or semi-continuous processing
alternatives may be used instead, according to the invention.

The overall scheme of Fig. 1 comprises equipment for performing three
broad functions: base extraction, detritylation, and activation (to regenerate trityl
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broad functions: base extraction, detritylation, and activation (to
regenerate trityl WO 20081070043PCT/US2007/024780 -8- chloride).
gﬂ J%%lons are integrated to form a single continuous fkp DMiza7s0
Itating automated operation - and minimizing equipment size, interna
holdups and inventory costs. It should be noted that these functions need
not be integrated as shown, nor does agy of the processes need to be
ontinuo atch and semi-batch 5 roc sses m also he use for an
cHRTHE o e SORGAECE ByFAIE BT RSB0 R AR e
fagiitating GrybematatsrRatation isané WW@MIQQHIM@@MF@@'M&%@PS and
mo@ﬂﬁ@waﬁssln theh RIS nesae il Hbsdr faHeaeRiindidy oeleeampgsitianas

shawn ReRIESEICE 0T 158 P QseT e ?8%%‘%8&%‘&%%%&“%@%%g‘g%ml -batch

oite of contintlous rather than bat rocessing so as o prov
Pr@é?&%§t”1®\5@|’ﬁﬂﬁ’@n‘§66§9fkﬁ§y B’éé%eﬂﬂ‘éﬁﬁ?éﬁ Pe"f"r med E’é(s*é’ LRAYIETRRNT
sheeasl Aigepatddes tbe wiylated sactasaddypraducts thR i réng lability of the

uERISEAR AP IS aNEEIAAL bienbasseonpienalalsha pation

and aceti/patlon waste solutions, wt and W2 res ectivel ISO latin % If Intact

de o RRIER ™ By HIR RITERY G QL ARPESMVATIE - for e Fa'é?ﬁ{ iatigR° Rgdaue the
chpiteafitconrtiane &i wdhgoribes badduter¢¢essiomtionsderspaide e aemitivaing
cdHéﬁ@é@'ﬁ@m 10) and commercially available concentrated 34% HCI

,sh%mxrr\ %{ (:)Lg) in the static mixer MI. Organic influent stream 52 includes
and acetylation waste solutions, wl and w2, appropriately
supplementBaSR A¥EBSHARVRARS L \FEREF ?Fﬁﬁﬂ@&lMEY&%%QG%IQW@E?‘:S
TRESEhams tORISPR)BafrisHinderpyeid v ol bth extrasetioonptibcesg 33 tf preathjtylation
ar{a"a&ttﬁmmﬁ%ee@esr@xﬁ% Athoroh h'&i;se&wéwer;emega{qﬁ%&mﬁya water-

be used as well. The use of mo grate fem peratures ten ??ls to |m rove

IMURHRIE QERPRIE LA PRl Rt R 620 - dAgPEaUEY BFﬂ‘iéR/S?i‘Z?
carapbsks drdte @ariviasiieties ragniripied by covkinirgrpeiet(sbewasItHE Band

coame‘raaﬂlseaoveame VigRUsveintergixel (rtienaeatrastipniNe ssalidriixer M1.

‘ oFaé:H#tat '%% gesgfltl%r’]u ?Ehﬁwg)( ﬁf&?u&ﬁ‘%%r Oct&% al%% waste solutions, w;

onstituen or saltsm t ute acl tion. Aquebus effluent stream
a@%oﬁweegaé?dﬂ&téppiemgarﬁﬂdm?&ﬁfaﬁfwuwéaw%ﬁwm@lww&.ﬁégamc
scaveElpBE D2h@ubiase tanstity) ent(s)rarigialMareIbatextwetdta potuten s wipically

ru%rgifgrnw%n@f&wa@%w%ﬁ%eam%spevamﬁh@;%%%&émwb%sed as

organlc solve t containing the hi ar trltlylated

CI‘O
w3 AR ST BT Y DS U VoS A ) euhast
lnm@smﬁe@mdcmﬁwﬁgcbésgrmnsm@fptymvﬁécaﬁopwmmt@c@édvatwes is
mEseiese, BNcagantagsepdtinissembodiment is that the S4 stream may be

Concentrateﬁ:lh%ysqlgq‘lbagargé e%%érgﬂe WJ?MI@HP&WEL’R%Q%%Cmn vessel
A to \pacmtate high sequestration of the pyridine and/or other base constituent(s) or
salts in the dilute acid solution. Aqueous effluent stream S3 comprises a dilute HCI
solution containing in salt form the pyridine and/or other base constituent(s) originally
present in waste solutions w, and/or w,. Organic effluent stream $S4 contains the
water-immiscible organic solvent containing the highly nonpolar tritylated sucroses,
substantially free of the pyridine and/or other base constituent(s). Since the S4 stream

_.contains essentially no pyridine and no unprotected sucrose, an advantage of this

embodiment is that the S4 stream may be concentrated by distillation if desired,
thereby facilitating subsequent steps.

Mixers M1 and M2 may be of any type known in the art. Typically, they
will be static mixers comprising a series of baffles, plates, and/or bars, angled and
disposed to induce maximum radial, but minimum axial, mixing, under tightly
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35Mixers M1 and M2 may be of any type known in the art. Typically, they
will be static mixers comprising a series of baffles, plates, and/or bars,
disposed to induce maximum radial, but minimu '
“ﬁ?ﬁﬁg %Erlm%%r tightly WO 2008/070043PCT/U82007/0247831-:3?%?(%?1%@%?0
conditions of shear and flow - thus affording continuous plug flow
blending, with maximum cross-sectionag-uniformity. Other mixers may
corﬁw?le%rc%%d"lse% gygpe%? stlrr d tan trJrs])é 5% Eggrecgngatﬁu%ﬁlug flow blending,
VAR S ARIig organic 3 ven e re mine
Wit BRI REeCTASA B A Q! wg'%fﬂ%ovwgrfmmmmb@wevmﬁm;such as
stifrsteadkanddersstep 2. Representative organic solvents from both ends of

the density %%%CEE%EPeaéFv?&‘éPL!HWSQbfé H&?c'%%k?ﬂ%ka&e%% ’cermlned by

ethers, arenes, e.g ?})/ acetate, diethyl er, toluene, respectively
2Y

iRy ‘Flé’réﬁf&”&ﬂ(ﬂﬂ t’fhlSﬁ Bgs ﬁ&lﬂw@ﬁérem&haéeemmmﬁ Vﬁéﬁ‘ﬁ’@n"f step 1
ateifarchtiepide, Reprefsnistdehmminicthel tents Tepivénth alsdsiiirdferdetsity spectrum

aFBIXheRH R 8QIMPEHS T BgREHAIGA H?:%t@(%@%‘é@iv"a?&%s'sen@” Giieabetate,

vided it is inert to the operati ¢ condit nd 5 capable
o R TR R A B S B Y DA SR o Dy ene
chiglideushiereforms e ComEInitm S ingivirmbagttehedguier smesk” also
refeHefoMisIies efg;o!veeﬂaaMescamtSf&r& praahcabdey aeyjded dhecritical,

pFoQH&B% % SREEHS Gy Xr%%ﬂpg prow e tWO 54 éw?dsét!éf&%\?l%te@f S5 ENlbitizing

from t (b ueous extract iScrete Separa phases.

thetHiY bARbamAEAa gy 'Dﬂl&@%f@rﬂﬁf@f&'&‘?ﬁ&%?&&?&“bﬁf&ﬁf@ S1. Even
coerhioadio hosferdiviple! fightarthera deitifydrier thetéreenjsgitdine gaorticethanol,
s&QW?é?Q&%EQEHbF@,%%@@@Wh @d §§I=Hhr{6’§% ?dé?ﬁ@rﬁf'r%w@ @I@dBFQ%Q falQion 54,
ous ridine rochloride rm free pyridine a
'Sr%”%fge“' g‘e’ﬁfhu the aqUX,? 2 Bt gtc‘n%% 38s°sr8|VK’ r% %é%?tg Rpparable
PWéSknown in the art. Advantageously, it may comprise a serles of
centrifugal liguidrigrishentraasanaynits aeguentad  eonimyged torfpptiiarie
JBle LB eIRRNAEIEINEED e PO B AL NEmoretey o

ases, there go flmlzm the overall redistribution of solutes 25throu

T FHEFABLS S UTRLP R IFIAH4E BRBIRRS 5 ABOAE G 20ueoLS
pyiiféneroatdrhiingletstigedreraprionitoeffitenty¢o i dyieiasitiatirimum

separation vvri#a @ﬂ%ﬁﬁm FRLRNRYOHINBSE of BHF, tVbE"'%\wwﬁtrﬁ“iH@ 4retage
Agonrc‘: aatego%té %’l 1 th%saqu egHgsit 4 IW ?xaﬂBaaIW;%u@ Te%?ractlon units,
extraction eYSSeI"A prog BsSive Ing u mot

SWRﬂHé"a(r@/b?%ﬁﬂmbt@ﬁw%@'é%ﬁﬁ?%é@w SONtasE bytiveeaige
agleiube ntbdng avie pHaets, Siheasbg oitmaiely ereergednordexiregtion of solutes

tHoERH éuﬁ%@’iﬂ@@x‘é@%‘t@% nBYék%‘ﬂ@ aﬂ%PEﬁé@ﬁCQ?%%rﬁBBéﬂB”ﬂfét%nfferences

have comp letely transferred from the or?anlc S2 into the aqueous S

BRI AR S TSRS dG0E0 SR G/AGHE THHR Faparation ik minimum

solvent volumes. Thus, in the illustrative 4-stage concatenation of Fig. 1, the aqueous
stream winds a path through extraction vessel A, progressively picking up more and
more of the pyridine and/or salt from the opposing organic stream $S2, until by the end

- of the train, when both streams ultimately emerge from extraction vessel A,

substantially all of the pyridine and/or other base constituents have completely

... transferred from the organic S2.into the aqueous S3 stream, which is directed to

aqueous salts waste tank T1,
Detritylation

Simultaneously, the organic effluent S4 from extraction vessel A,
containing the highly nonpolar tritylated sucroses dissolved in the organic solvent
(typically mostly toluene), and rendered substantially free of the pyridine and/or other
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Detritvlation 35Simultaneously, the organic effluent S4 from extraction

vessel A, containing the highly nonpolar tritylated sucroses dissolved in

the organic solvent (typically mostly toluene), and rendered substantl
Wy %ﬁ%g Byridine and/or other WO 2008/070043PCT/TIS200710 é’\é

-10- base constituent(s), is directed to detritylation vessel B, where the

bulk of the trityl removal step is actuallyq@ccomplished. Numerous

reagents may be applied to do this, producing variously spent trityl
base RORSIEURIRiry CUREHRY AR ERTIATMRRSSLE ARF G LT ths trity!
remrityla$tep finactabhaticoauitiskert (W) tritybesrerfrents cadydxykepitid.to do this,
pr@@.‘?@ﬂ@’l@é% ¥6€$\@%§@}Y%¢;§%Q}’al§‘aﬂ¥lm§'§ @f)etﬁlﬁlnl %m&&mﬁ%@]eous acid

c, etc. In spme, mb

Wis 0 nts,
Sua%nh oUs% k}’ r(m cfﬁorlo & we(:t?y%?ﬁ er a gﬁ\\/cé%%oxyhc acid.
walfé@mm@méa@éaa@ﬁdattww%ﬁ!nﬁﬁeffaﬂﬁeﬁweﬁﬁcamé%ltrh@ﬁﬁo

carOBNMATE, tBemitiéd. Ciaitiee ERbodRMRAlS, coneerjEated aamanyedidll, yielding
ARG 3 NP0 IR YL ARl OIOh R s,

[l another a ternatlve ap I’08.C Istoc eave e trity roups via

reﬂﬁde%éWéﬂ%h%efBl?ﬁ'thﬁﬁHﬂ?%E{ﬁQﬁéerhtﬂﬁ? éa§5t YHEN ARG P E S aTRPIE!
congenetatt dduedreatiagrttzy triphsat/|thethbnenudhc®y2; withl ithdoride/trityl

alEONSISARML, IDaTalrckE- halsadavaingraees Eitd eemdﬁ@yrr@%veurbs via
with trlt | alcohol. In th arrgnge entslh wn in Fig. t? p usH
e s e VR R ek

reggoeoakes! tmﬁr@ﬁtlastﬁaes*,wmenm@ﬁeW%\gl%ﬂiarwmmmmm@lv liberated

Helalis Mixarag Niskanayl bhldhad g raalsion Kh!tfﬁtﬁtlﬂ @bediol. 13, comprise

a series of haf LTJ ap}gﬁgﬁ%@@(&ﬂﬁn%@@d 9%‘& {9&1‘«%\9&4%‘% 16) is

maximum ra but minimum axial mixing, under tlg y controlle

InSSHERIBH® Db AP BAEERP SRS AN Lo BHEGRESpRIG T the static
mbientlidig Asithrermaxineuraserob s statn aliverto Mty n S48 thexetsrnedy of the

steffevmetm@da@ﬂm%sa%fmﬂa@m@aeé%c%n@wrmabﬁ Rlgaaieh disposed
¢ gce eff|(:|en rﬁ‘ #élllrln&?nl%ﬂ%th no garle%tl%rnthaunng Arf%@ dl&rRtert s to

O' nsure tORUILT VI'S ous mixing. However, %ther? of mixer ma
C%@'H%ﬁ ofishead 208 BWinghke @’fﬁf@mﬁlﬁ@f*mgot—l‘i’é’% §tp@ahhend ing, wnth

méRmethatelycrdets sal DARbtylatioptuassel B ravhareinosidlicien b ersiciages of
re%ﬂk%asnpg(fnzg&%%g %ﬁﬁgng LS 959%%&%%&& MPELfH rgolanxnsth no

unwante estruction e sucrose derivatives. Ot erways o limiting the

IERFY RS ot the bl RS ORI A M RSO DG However,
otimel Uidieegad futilizén griéyl dengredtimteadstoichiometric quantity of HCI, (b)

equipping t@\rﬁﬁﬁﬁ% WEsgstiaRRRRRTIREe bh eentliesheaalaBl iaekekRBr 5

c osm nonpolar solvent, from,which. the liberated e .
o AR e e RCe o S SR D R BTG e e

9W%epww@mﬂHf«é.ﬁﬁarﬁeavgteawwtasdvétwﬁaOm@feﬂf»ypﬁéa'rﬁﬁmd&d@tives-
Otiteabaiye. ofhienieinp eratexpasutiepitaly R incietbsen didaaves neotiee acidic

erWF?B}ﬁHXrQOﬂﬁ%t%%ﬁﬁQnPﬁHﬁyﬁH@tH%%e&@l!:TﬁH:R'é’é‘lb’q%é%‘t‘@yf@%u (b)

reactor, hut may be a reactor of an% &(?; . 35In the case where
RSO

CQHLRRIPRLEBR FRSLR W1E & RS RN %%8%&?&%%@%?} choosing
a nanviabeedvpisefrdivpaBist hatiyarareberabspdec@biiesZag be immediately

pr@@ﬁﬁgﬁiﬁ‘eﬁﬁ% RRASECRRYRNGERHY dsssehrligaliyampHineaihed as soraudtiRisove,
Fneosreozyplcallg/ aq848z(98?"§E&E/%ZOQ%%%ﬁaﬂgpe is typically no more than 70°C,
and more typically no more than 55°C. Detritylation vessel B is typically a plug-flow
reactor, but may be a reactor of any design.
In the case where detritylation vessel B is a plug flow reactor, it may
comprise a relatively narrow bore pipe, disposed in any number of space-optimizing
arrangements, most conveniently as a helically wound coil or as a multiple series of
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-11- parallel tubes configured within a common shell. The latter design

may be especially suitable in that it allows the common shell to provide

C n for the external coolant, in a design analogous E)OX) 200
W8rr§%%%§ éncountered with a shell and tube heat exchangerC @& 7/024780

important consideration in the design of detritylation vessel 5B is the need

to prevent excessive buildup of the pregjpitated sucrose derivatives on the
mt@rn | walls. mda\x ﬁ%hleved b Og thn”znﬁ & nter lay of flow-rate

aralle! tubes con n a,.com rd Si ay _be especiall
P Cross- sectl al-area anc? by use o non sti sur aces ucrﬂ é’s P 4

sufte ledyNRRPIT B Howis tHe Iflean T Bi g eliciesPse sta eaTdaiifmantyoa doreexternal
cdwmtit@ambﬁgieswedduuemummﬂaeﬁubes@mm@xsl'tghi grelingntbtube
hORBEIRS Qﬂe ARVonA Aes %téshcfdgf? Dl E 885%%”‘?’# RIS ‘%?ﬁm vessel

of Water own at 10 ptona an organic cosolvent 'su

B é%tﬁf’eﬂ?&ﬁdP(EFﬁi(ﬁH‘a"c"fﬁisW?a?z%‘é?fﬁt%&ﬁéé’de&t%%{ﬁf’awreﬁaep%@%ﬁl%ﬁ%w“ the
intdomy) Wedlfoviidtis eaa estiéthe bgagtomioitgriet thiefptentalfAftove ratherral cross-

sdbddPdRe oSt e bseraRrasnrles dhis-Bay. B¢ £ORK AR HEEQIUSRike. In
throu%h |?I|ne mixer M4, ensu gé% co astentr%e of cosolvent delive

sitsaRng Al Ryt oH Ve 2SarR baRs TR RN Fitysd By gnsuring t e Hibes are
sqsrefd@ﬁhmehw!mﬁpr@égwesnee ﬁmiéaﬂ@ﬂaéaﬁ%@nr@d ferthenally, a co-current

streataronwateci iR RICHO StIEnangd shikeAeRNEN e ARULRLIN ARk as
I!F\h rg qtr éwgvtvenda%% Sl%zgjl g S%?F%?chg ¥%UVL? ¥ g‘sstg) lved ose dégnt along the

|sperse Init. It WI| dgene a eswabethatt IS’ mixture

loa’?ééf‘éa%stﬂﬁd@?g'@%ﬁféﬂlé?égﬁﬁg“s%fé%’ﬁéf&ﬁ’ﬁﬁ' VHSTErRYEumisi eSS ikely-
Fdryekatypie 201e reeyab ot thedngmnthityhiohibridd thrsitghaldoteotidxdraist tosuring a
cdHQtest it HnpadweRiEieuR Fatamination by any sucrose derivative

decomposition products formed in the ueous environment. In

B R A Bt oL R nanty
cafpprisrfols deasawibf ghigngentissolTedid) the biplkadomibable Gganiftisgjvent,
aflelitsiaprimetan) Biscduiepirskomiardstininaadesantee wesalckse derivatives

dit oﬁ‘P@J%%%?'X ‘?QeEo f’%"IPWIFWf é%ﬂ%?a‘W'QQ é'&@‘?—af%scig?ﬁﬁ LR Jneess be

Well’a an ement may ropriatel ocae wit ecant

dicRed | uaﬁ@vﬁﬁgremﬁm}smﬁaﬁﬁaﬁﬁd?ﬁe 25RBH 5 G fyhe fydrolytic
regieiorlel e framttitgl ohdofidew teamieyhat dfdheud @leouspsutrasie Glemvadivantitious

chhasnafolNEQuey ke valyeile dhedesr.al thersaitingzoReacidic

itself. It will be understood tha other | d.gxtraction 30d
o S AT T LA B Rt LSBT RSy 85 FERRI =2 o

ufsmeﬂt@:t‘emmm?@utldépwtﬂﬁgarréﬁﬁ e NIeEMIYn. Tty &tigrbiphasic mixture S5
Wauﬁxmaﬁsrﬁﬁes‘f@m Gearbtesd/ ennakds insokirgetenier seeses®,

aéjp% ﬁ%@ {8 éif%&ws%ﬁm&wrﬁg%f@ép? 7, SIS fe Fﬁses A weir

trlty Inevit in association with minor I’OpOI’tIOﬂS of IS

arﬁ?/@ﬁ&ﬂ?ié& W&W?rﬁ?PEﬂBHHEﬁ'Y {Reatedery !aheaﬁsew@ﬁassaﬂwe alnines
cagtivinonmeérswnopiosthénsditricyl aficrudessity B-bindde 8&cémterthesselrlow zone

aer‘b? tall affuBoRctibrdse apAFaGE ﬁﬁé\é%'@nth(ﬁﬁ?gﬂ QbB%th\Q/alve located at the
29 2008/ 700 PCT/US20071Q24780 -12 Qrganic overflow.

St B 7o S AR ESd - Wrerens tlﬁndﬁg/s ?8)%35 S TS IR Fgd gy raction
d%@@ﬁoP&@%B@t&[ﬁé‘é%lw'f'rfé‘%é%@@é‘ér‘gf erloreiontspRge Awsastlesraadily
sutshitairo gvany af depdralephomtetiyl ieseetidrityl ether and/or trityl chloride,
A&W}ﬂgﬁ\tlaﬂy free of sucrose derivatives and/or decomposition products

-~ thereof, may 5optionally be introduced into the overall recovery system

upfront of a@RHARYS PSR SE: S{PELARSRILRON SFEl 57 iiF FifRETHiryEse
dgemgngﬁmgsxgrtqmsﬁé streganiS8verflewwgdream S7 contains the free trityl chloride,

inevitably in association with minor proportions of its hydrolyzed form, trityl alcohol -
the latter a consequence of the aqueous environment imposed in detritylation vessel B
and in decanter vessel D. This fall off in activity is repaired in activation vessel C, to
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stream is generated as a waste solution during detritylation of the
TRISPA, in those embodiments which use Lewis acid, aqueous acid,
cid and/or anhydrous HCI to perform the detrityl

W&It{er%)g\én(\llge? the w3 stream may be directed to a point 1030‘%@2\5%I %&07/024780

upstream of the outlet of detritylation vessel B, or entirely prior to

detritylation vessel B to help remove.-wpatever level of detritylated

sucrose derivative(s) may be presentin it. The activation vessel
e S BT O B aly SR LS R D STR Ll T LR gTouPs of
thefaepravvd aklghdd oceilvest Rotituded ovidh V@seﬁessspéémmg/ammsth% w3 stream

coﬂkéﬁfﬂg\é&vétﬁtmI@B@%Eﬁﬂﬂﬂrb@ﬂceﬁgnﬂylMW&WH@@M&%W&%’? a
suBgt rpugh aCF"’a“r%Qe"SE?%uCVer% thso\é%lgn%%lé "t‘%nIB DR&EANE T ‘?nay

g LYCI’OSG derlvatlve impurities the opposing organic Stream
optianrRy

‘PFFé’éFRFHF?Hé%WWéFPMﬂ?%fFé\é%’iﬂWéW%PﬁéFgﬁ%@F&S’rﬁ Vesse' c
byaztivatianisesset €7 sulistantialke albf Yo sutirasectgrostd snpuanities. hake ws

st@%mn?@!@w&@afs&fs G, U Qigapif fiFrraad ipiRieAd ‘éﬁé’ﬁ*ﬁl%tﬁarﬂ Pibse

which ult maTE%EXItS the extraction chain as aqueous stream 510.

eMBAUBF Sy I)‘i'sr‘ﬁﬁ%\’f'érﬁ%ﬁerﬁ%‘é‘?ﬁﬁ%?ﬂﬂré%ﬂ?f&’dﬁﬁﬂfbﬁB?’/&r IBUvrB(rdm“s HC
to teenfoeTatbeedatnilyl #ions etiternativelyOtfegawicsitritaam sty dzmnd ise-tashipréseeint

sothewMataipjsnRtscibler Y dania spvenicpradhe dishly némwfawiﬁyior to
gy U alohol Lyl sthcr andlpn, 1y Zoeser, aups@laliy free of
rose derlvatlvés an omposmon product S thereor, queous
delWﬁI@fﬂ(Qréﬁm REBRPESRY-a concentrated HO solution, boosted, if
necessary, Tighaathytisaus$4ell sheywhead t€gdomikenViori ditefppaathist will
beremﬁfamy&%% wm%&ebmweé&/r%h b@r%g?at&m')@%sgaxc%‘ﬁ@&?caﬂy, in

the 58 and 59 streams are w%oroug g intermixed in activation ves

0
thehRERI N A CERRRTEIR TRVAIO DA He%iﬂ”&f&‘éﬁw%‘ﬁ?ﬂ%sé‘tw%%a/%?t%
thnitgheattiv esionitykeseb fid erantebidie e peUag rerev oand Snere oé afvtivesose

deimaudﬂeﬁammm@faqﬁeﬁuw@d,ﬁ@mga AiyRicallyntbe, Gatvearsion iend of the train,
whsiPsiantally complete, Qutd 'r% 2 Fdv é%fﬁ\i 'Bé‘ﬁtv%&@r ?1 Ad&sHig JQ\?af the

process fwo streams emerg %?ﬂlc effluent stream mcor orates

sumesw%ﬁsfﬁs*n*r%ewe%raah%cgm\? F%{ﬁdﬁfffé@tﬁrﬁm{%rﬂﬁmﬁﬁwemoﬁﬁj@m
aquegusadlyqaraseit whitte wrgeartiel\3 Buiftuitat streaniobd; sl stamiaduf sbedm S10.

Th‘é‘?eéHFJP%ecﬂﬁl’:M%ﬂrUHFH%@%QE;&W&%E@F&WE%IE%B@%E&’% Hhagerdy

Correspondln%ﬁﬁ%ueous effluent stream 510 contains a concentrated
tempqrabiiaR e &9 sucrose-derived impurities and/or WO .
2008/070043RETHUISREOY A 2eAr8($ 81 raeitesnn Hositie ke provncadecresmic

solbah e PEgiRMly peaperirieritye mngani; thtentshieamtyBether and/or trityl
esfé‘#“?%%%aen%‘r‘r‘&‘h%‘éeo‘?@b%% fE%%QEUX'g‘%‘?\ﬁ(‘é‘?%%%%p Q|B%°B?9dl?cts thereof.

concentrated acid waste tan Organic effluent 5 rom activation

Aqpeds) iBfluRrRERRMIRY GIIREES A ﬁ@ﬁ%ﬁfﬁ&eqyﬁ%éﬁwaﬂh@?%@ﬁ gk

naSsa(iye . withraoby Sroutd4i61 Gthewtriagl tonip ourelsie this\blatdeeofttisonixer may
é%?yéﬂgegym@t@ukaw@é@m.ﬂI§§<3vsc%gt|e theRrganiesrheNthard ra&rbdsée&reams
SubStanth y f{ee of SAJCI’OS et'rlvatlves dﬁor d %op%osﬁl roduct

e RSP R ire G ey an gf/z'avao'r%'i’o\Fe?:sres 4 zé?cc FOMAto cr%n%ers'ont Cypls of

thpmﬁﬂfhdaﬁlé?h@b%@"@ﬁéﬁﬁr@'éi!/PB)t’tkSY[bR?&RﬂéQﬁﬂﬂYéﬁMﬁﬂéeo?ffbh'@*h q@mﬂyél rates

ofeityesasosssasaenir atgd Sobstiotoahin ciystabiaeifoshase. Typically the conversion

is substantially complete, but in any case is at least 50%. As a result of this process, .
two streams emerge. Organic effluent stream S11 incorporates the water-immiscible
organic solvent and the highly nonpolar trityl chloride originally present in the organic
influent stream S8, substantially free of the sucrose-derived impurities and/or
decomposition products thereof. Correspondingly, aqueous effiluent stream S10
contains a concentrated HCI solution containing sucrose-derived impurities and/or
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The contents of T1 may be subjected to various recycling steps. For
example, process solvents may be collected by distillation, leaving an
gzl(%%?g%%utlon of pyrl_dlne salts which, upon qdcﬁﬂqn of a ?ﬁ%é%ﬁ@&%so

ree pyridiné which can in turn be collected by distillation for reuse’in the

process. 15Another embodiment of the invention will now be described.

Although this .embodiment employs batgh processing systems,

continugus or semi-continupus processin aﬁernatives,m be used,
SIS 0BT RS MGV ARTH e OO makY BEselt At figdie Influent
strpamu$deturing process, trityl chloride is recovered from two sources:

trlitylated S%&ﬁ%tﬂ@@ﬁﬂﬂé@%&f&%xﬁ@fﬁﬂf%ﬁé&ﬂﬂ%@d&#@@ildyi?,@'ﬂ‘ﬁh‘ied to
rjt I tr
co%ccf‘/’ﬁEPa!téd Xg%t&%&ékg&%g 'Hrégl%?é!%fﬁfg%gﬁd@ drﬁ&&g%@'}ﬁr‘?&ﬁ %é'%élef"é,

trityl acetate uce ong with trityl ch g t(}/atlono

coprRiSPRICTHE RriffatibRidha 4% hEtal HEASF M8 SIth et Rill HdRPst 5
wite destrévadyiirivapedrBacnose wipleitie shin tsiopistenthadind ptesdir) Stissolved

inMAE RAGLISE (R e MALA SUSQPE AT DHH S UL ORI EMRYRALPEOE AR/ or

acetylation, and the resulting tritylated sucrose impurities inclu

d le

deSOMpBBRIHAY AIaE S LR H5tR TREST SRR KR éﬁt%&%ﬂﬂéﬁﬁy
checeaytatesphiHoneiher, prrithrticmssyitiensheyh et ) dredrevicebety! chloride of
hiQNQ{;ﬁ){%}%@iﬂfﬁé '5%@@»53&9&@5&@ ﬁﬂﬁﬂﬂﬁtmf\'@ﬁ@téﬂﬁh\é ﬁ@lfm.a component

Such as desgripe arlier eln with respe stream wl. cqntainl

e sl T Ho T B ASERdAS Ve R rea e por
exaBRIBRATAtER; SRNEPASINANSDS [dgRtes RetattiBHosY fraviag JRESYROUS solution
ofdssttibedatsovaivviihu pespektitiostsearbases,. llbesatds Casepy tintritvidtedan in

tuFHHORGIRVRIS Y G Mk QPRI JOHMHRAS Qe tritylated sucrose

impurities component. In either case, the tritylated sucragse jmpurities will

typically be PRECERT: YECRS TSGR Gbln VSN e AR tnougr
thieoundiafepyrdiméonn daipo rocessinensy sypiesl GontéHawpRrSemAlcontinuous
pr@Eﬁ@smtgs @tﬁﬂfr@@Im%fqgwamww@&emnglaytalaso)b@pwsent from

other parts the sucra furl t

WO 200810 00TSP e 1 2bs AR 1 Fpocect & T Bl S Midovered
freifonte1324 585y IHEYARIGRISHCEISS STRATeSadBASREN L PrbrosoRRYRfIS (Mainly
trivydatoinlel, anty tleeherixture issniciptairetblylrethes, pHhdAogeithddtemstedcfopa trityl

adiRANA B8RS ALNS WHHIGIRDE {RIGRAY LAY ARG A Bndiaspaetite
anh}/_drlde residues froin TRISF,% formatlongétl\(l)_ nggerbseogjgle,gggs and to

fop®Rvan any BeAtmMR s LSS HEE R AR e e W '

It [

me amoun? chn

Trityrtated/Guierassfimeuritidated sucrose ester byproducts also occurs at this
- stage, whichrissbypécathp pEH@mesdral SIRon R BE S onaewhatighetcrose

Ithaugh gender Féfﬂ%tég?%mwscuaﬁguon and H}é/'?gébfﬂ?r‘?gﬁﬁ{ L804S ucrose

b :
Substantiall complete, the mixture is heated to a higher temperature

IMpHIcERy AEBETRE ReHBER BiRhiGuEdtERR PRETHARRITESHY e B RRAdncorrectly
\aqmyyname, adsowelers idrvtib¢herdbadietghtich s tifytattih iy doso hypletitits are
rremoved prior to acetylation. They may form a component such as described earlier
\herein with respect to stream w;, containing tritylated sucrose byproducts, while
tritylated sucrose ester byproducts are separately generated as a result of acetylation
of purified TRIS as described above with respect to stream w,. In such cases, the
tritylated sucrose byproducts may optionally form part of the tritylated sucrose
impurities component.

In either case, the tritylated sucrose impurities will typically be present
as a solution in a solvent that includes some amounts of pyridine and another solvent,
typically methanol. Small amounts of other solvents, for example toluene, may also be
present from other parts of the sucralose manufacturing process. In a first step, the pH
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Subsequently, the mixture is sparged with steam for a time sufficient to
strip out substantially all of the remaining volatile constituents, mainly
“p(?rl&grg &r}g smaller amounts of methanol and toluene. Thl 007/ 24780
stripping stép is typically considered to be complete when the pyridine '
other amine) content of the mixture is less than 15about 0.1 wt%.
A solvent (typically toluene although otlaer water immiscible solvents may
PSS InAdI 1P LIS, Ieoulingdn 8PN RSE 00, o o5
contams most of the r|t groups form oftfitytated Sucroses
SQstit R Sy HEideinde E SR "Snifamat %ﬁ?laﬁ‘h@ Shigigft a%tgﬁcﬂ”aﬁtféfﬁd for a
ti dgueels pipasstibat #fgalyt20 containayesestsohdieasalisratehi@snhydride

(0D AGRIatePRGHNASES S SERAIAGH DEAQUGRLS Q'Bﬁw?@rtsa ny pyridine

extracted with additional toluene and then discarded. The toluene phases

sals todHeBIRMEEE s RRBG SRR WS AR IR 0B FiadtiyRtsdsugrose ester
bymthicechibereivrDatrityasicy enaioh sftypteaipypedintauihat thieols] 56FE or

s&ﬁé\ﬁﬁa\glﬁﬁ;tﬁé@%%ua mfttgéﬁ]?'etéwarrlﬁ%r%bﬁm%%WE%Qtrwncegtffatlortl to '
Ccleave tne e triylate ucrose,esters and rorm.tr
alcohol and%ﬁﬁﬁe%ﬁﬁiﬁﬁts g?‘trrfy‘fu%/ ﬁYf =i e(ﬁe eefB?%%t‘fSﬁS ,ﬁ?ﬁ/ toa
highkirig¢enRfagtBEe dEkRieRtly atgr@a?é)?@e@réélb@fémmroﬁwﬂamﬁg% #ndreome of
tr@;ﬁWH@,t%d WEH 28/@ineltBE Wadeegndnotieabing ifiaiiplueaapiasenwith
e%‘t§ bk A“ gLy “365%%5 étm?rﬁ‘gﬁé%yfm%ﬂt% QS&QQ {Qm Bé‘ut
app ximately

|ent te atures, although somewhat é%r er or ower
suRpHE Aty aY ?ﬁé@edé"ﬁééfa”@;éﬂé%w%%%pg\mn'58\6 ¥ofrARd $aller
amangésfrdm etibaubd L&E tolakboat IDE. sSkeamestfifing stdponeypidatipnonkidered to

by eEidm at ie HpREIRLe Bubit e VAHERLY RiFRLK AR EORRR &dM@less than

conversion to high grade trityl chloride as will be described further below.
alr)-s’r’l’&pté SR conversion, in some 35embodiments the crude trityl chloride
is first combineaiMgith (@YQG@lthWéhRm@émm‘eﬂth@mVé@t’ntmmiéﬁw solvents

m-ERb%RAé@)f@rme‘l'rB&&d&% \wrikk et desoribrdin Wdivent phase that contains
PSS CTLSR0IPATHR e P, 4 CABOUNGE i

ent trit trrt | alco trity ethers and/or trity

C%?é%)?a?esrsa aEeRY ataﬁg w H ﬁ\f;?lhé’hléﬂa@HGHH@%@tHBﬂ%B’E‘FHa"ge‘Y
coFRIBP Aavenishl it Iy gt b lyyubr forsvdi by asetitetin ¢hen J9R$SPA sefttrated, the

armersrré%sb'@lépt?aéeéu%trtxerﬁauxaﬁtwuerr@)aEra/aréalar.sremead The toluene
anh drous HCI is gfsed for detrln)f gtl y e trro¥ltgrou slatre mostoyéerrst éoﬁta ined
pi?g c?f ?r‘ty Or\R/ S?rqtyfe co%o Sthers or ester %ontrrﬁut ing-a '
thergigr amount. The spent trityl compounds and trityl chloride are present

in toluene sQletigiaRd Ehe;SBBJEﬁétt‘édyWQéﬂhtaldﬁﬁb&del\tﬁm8r2eV1ﬂl%se with
lﬁCH%l[HH ?b\étﬂl%ﬁz%%)bl%ﬁé’éﬂ{?% Rtﬁo Stﬁé'(flsﬂi?groups off of

erivatives and re g ual amounts of amines 1 §rom e(?sew ereint

”?ui‘r‘%}ﬂ?éédrﬁaﬂlﬁ’l%?cﬁﬂﬁfé pradese K%r@ﬁ?'ﬂ@h%@ré%’?@fgr‘é“%‘?éawy' chloride.
Ifulsitddr the fvashtiamdfanigwidrerideamande dfiaboub Bofaatethdedr80Cfis

caRpRialy wyarkmgle ﬁ%}@@?«@h@ét@@tﬁ)@rfa&w@myvtmuS%yﬂf’&f@%lﬂﬁe

¢ Fatol ene soIHtlo f;aseﬁgnd[prudc-f\ e)él (:thlorl }:NhICh

CconceR ra"tedvby ars AoR orvacuim s!’rrpprn ang en C anYfedyto%rgh
PYTaBastt éﬁR)'ﬁdeﬂage\erPWWe@@@éﬁﬁﬁ%%ﬁd alifieghIspf@syhat higher or lower

teeopabinatiemviijbthesetdadrigybih) atidsecloépinedi fberperformed in a range from
about 15°C to about 30°C. The result is a toluene solution of trityl chloride of
intermediate purity, which typically undergoes a final conversion to high grade trity!
chloride as will be described further below. Prior to such conversion, in some
embodiments the crude trityl chloride is first combined with crude trityl chloride derived
from detritylation of TRISPA to form 4-PAS, as will now be described.
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the tritylated sucrose impurities as described above. Preparation of High
Grade Trityl Chloride Crude trityl chloride (as a solution in
oluene?? repared as described above, may then be conver (0] h|
V&?az(gg 7&5 Chloride. Also included in the feed 20may be mot %er%%5&0r7/024780
from final crystallization of trityl chloride. In some embodiments, it may be
helpful to first treat the crude material wih activated carbon, to improve
Sovr(‘eraxlli rity, but this is not required. The conversion to high grade trityl
Mm%%%aﬁyrmed by contacting the solution with concentrated
aqueous HOgayPiteillyl 86mBPuUAtE f MRtiehubEdf aletlyelrdttyHEhensyeatbor trityl
eaeryﬁgfétgrsmm@&e@owbew@n\taﬁiqmloThﬁ aﬁmwaktattwiad&hk?ﬁﬂam hich is

urity all ater t an, ost 5 vvt% ther trlt

c’)cfnaﬁ %ﬁgﬁs fﬁ%gmﬁorfe o W?ettwr%tyéitgpoﬁ nglhﬁresenosig'lsso ved M@/ pically
t%v@aﬁ)c §&5R)é@ii¥7r‘ﬂf$e§(ﬂﬂﬁdﬁrﬁ\‘§ﬁ§é ‘édﬁéérfﬂhf&ﬁrﬁy'émﬁwﬂtf z’i['%&ﬂ groups are
meleiatedie foperatutetity pidaliyealvoth 600 tcaholtelR&s anddygicallytributing a

leEEQeJr%(@&HPrﬂ%@s%&rﬂ!"ﬁﬁwr@&lﬂﬁo%@?%&5&9 eRdYide: anJ' Y&Egn ¥n toluene

cooling to allow the trityl chloride to 30p reC| itate out as crys a s of

solutiep: @fb‘?cﬁﬁ?ysaitl{éagt‘ééy\ﬁm”m?éﬁ“rﬂdv é&&éi’/&?é’d‘%%é?ﬁ .fag’ﬁ{awe
wetdfitivaltibre Typmaibnttheucbalngrisasead teivagérasiaad mesiduagerob afisuf amines
frofa tsalaEi2PGnd Rachysialing Bradushe e R4S QGnRReht @é«ﬂB&%@@res are

oSS BT e moeriauor ey beegycled pamentaned o
feregenerafy nyo KE foregoing procedtires may be app

Q%HEFB!‘SYré’@(B‘@%ﬁ@ﬂtﬂﬁwmﬁé%ﬁ?mﬁ%ﬂ@b% deedatliticssult is a toluene
spuooasses sesperialy éhorel o onakingreicralnsbe Core-@xesogdaby distillation or

vaRRIGp 'ﬁa&]‘aﬂﬂﬂ%ﬁﬁﬁ%FE?&%%E_Jﬁc%?é%%eté‘@ltﬂﬁr’&%@?a%%ﬁ‘%‘@tﬁg

intermediates other than those described hereinabove, for

%@5&5’76&1‘3Pé‘?‘?@§26b??6§21’?%°ﬂﬁ'téiﬁﬁﬁé%?ﬁ&é%ﬂétﬂéw from
theutihdat teadudissie S uni Gisine ste R et #pplkcation Disclosure No. CN

PrEPRRtdh B nigl{iaggglelwa@h@ﬁog@g)? incorporated herein by reference.
e T8 T e s e o

as describe mcor ora e EI‘EIH reference.

AR ACHY GPeRePS srRAVRSRS Wlmgthtgﬂlaﬂﬁéﬂb’é ﬁﬁ'ﬂf@ﬁre&@ﬁd@%%ﬁﬁ‘ diiefeed
m@pbb A Pwidigey iFevidasatheyeoarespndingrity | & Hlitidglatedse HrogstRIdiments,
19@4@ rbésﬁ ﬂ;ﬁﬁ? ﬁg&%w%ﬂ&&ﬂ&%&%%ﬁ %@!%t%d%a@ggnﬂ’ to tm?rove

OSItIOﬂS also Int resence of an amine, such asd[?? I’I |ne tO protec

%‘?@%bﬂ‘é’fﬁ\a. Hfg”h‘;?dﬁd"x?/i EravipRd: PEPﬁaﬁ%v&Faﬁ}gué" *%@%H&wme may

bd (e viemed doticoatidtpro\iteso B 34th' goontatbateb aivecus B AS)ly 35-

3iwa;:h TRayHkesr Qﬁrﬁ/@ﬂﬂ&%tﬂ@ltﬂm&%ﬂm lmémew&m&t@ﬂ@ converSIon The

re’éﬁ Pnr @w&m r%fegggta'”v%{%“‘% {0y %%”ere%an‘?%ra't)o? g mostS Wt%
ay alsSo include |son¥[ 0y e OI’ ore O]{t e intérmediates

Ofc?%‘?élﬁ’i%éﬁ”mﬂ‘ﬁ?ﬁat@g%w,o& oitke? FibdatedMmaterrbeerseny) vﬁl*ﬁé‘H\ffd in
thaistgseimeduding tritytatedisucrose estesraypteastadtsyasdifipengratren iayated

téi’ﬁp@%nﬁg &%@a B%H'E%é%ya%u‘{%‘%d é%thﬁar@sm%é#%ﬁ% to a

reV|ousy erein to recover tl’lt¥ chloride, Tl’lty chloride may als

C"r%‘é%%?@&’h%frﬁ‘fﬂ‘éts'i%%?Edﬁ\/értfﬂ'é"t’ﬁ%dtﬁi’yﬁ?féﬁ‘%ﬁa i iaeelyity! chloride to

prsitind@bter tb e, 8rs8a 4 pé hiarOpacisty itritaibe atistagtthe winevtbichrricpieke

réé6$§if&egym’§\fdﬁﬁi@mgszemltir@tfﬁ?rtg{gpz?aﬂﬁﬁ?ﬂ@r&@ltﬁiéyis%@ri@%ﬁé’ﬁture in a
trit OUPS, TLE, eflrl In to form

S PR A oA et mey posspgpersorcred o

r%?@VRié%’Yﬁéﬁhéﬂ% B aaien H@%ﬁfﬁéhl%ﬁd@cﬁ&qlﬂﬂmt'oned above.

More generally, any of the foregoing procedures may be applied to the
recovery of trityl chloride from other sucrose derivatization processes, especially those
for making sucralose. One exemplary application is in a process for making sucralose
via tritylated and acylated intermediates other than those described hereinabove, for
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(a) forming a mixture comprising 1) a tritylated sucrose derivative
comprising at least one trityl substituent and at least one acyl substituent
wdPR e sisrose, 252) tritylated sucrose ester byproducts, apig)@:303es
and (b) separating from the output of step (a) O the tritylated sucrose
derivative, and ii) a mixture comprising the tritylated 30sucrose ester
byproducts and the amine. -It-one embodiment, the method then

exa'rﬂ?liléq.%% ODNARAGR WLR@M QQE'HQPB%%EQH‘W IsngeesmiXiIe,Bfi 8188

wit ueous hydrogen halide under conditions sufficient to remove
Distis A G ? b B RN 2Bty pROGLRE COHRHER o
referoneprisihgtameesrim@sityltictssgoresd impihitiese358absageiotethenple as
desWRsheR wgr%wheom99@@@@&%}%@5@@%3}&1w399§@r@ﬁ&@e RRAIERYRF the
rttrlteyéltgrrou&stfrgg e ééel 0 morr% S'[(I’EI Iatf;d sucrose Imp urltles ragl;(rj] eperrgvpées
gfma crude trYt haf € comp Shent comprlsmg {F%}ISHallc?e aha"ohe 8
therﬁﬁﬁésﬂ%ﬁm@lt% WGJtzmdsyecr@M@P@qr/wgmrﬁ/@msgetwr%mmaﬁ@%c

antSelegtest tronp e graup gopsiging Qkisityhaleobedsitd esteranand, tiiyh as
pyrﬁoﬁ%ﬁoﬁ}&%&%‘%‘ﬁ triyl balidle, com R%%Wxsgi%%'ascoBL%E?W'IE‘\%\{Q IR0

to convert the one or more spent trit i compoun S to'trityl halide,

ProgustaiTdMRING BRI YR RNIRES Compondrito HHar WRRATITHIRSE (6-PAS),
whishlideyigiiecdveredy Bitedriothigrreivdzooynienty the etfetied includes

COntaCtlng,c@cJSB’rlarHELtBtt%rB%ﬁé%@ﬁ&%ﬂﬁﬂﬁ'%éh@f%ﬂw %@iﬁﬁ‘a@o@ E»') such a
with agueous %@/ e un rcondltlons suff| tto deac late thet

r°“§ﬁé?8¥ é&éﬁl ?oa%&é”%ﬁ iprBPnrﬁ L ByBreateT s né"’h‘ ation,
chranéee SERditioPs SOFIciesR 6 r@nﬁ@v@ @Gaﬁaﬁftrahjpblﬁdﬂm@ Enifseding
tritmﬁr@byl.f@féﬁéﬂ!\@seed eapytaied OYRIQHUC BB PRAE B OIS NGLARE Ghixture

mal 8t re é’r&rdt %e a‘% j#&ﬂ‘?& 'H%‘%HF!H?& T&?o%?@%%?&ﬂtéﬁ FQ@&&PB%W?) loride.

with h oups (and any orthoester groups

to cleave trit

T”?Ybﬁ‘i“t‘i’fédSHEQYr ?fﬂ?ré’?rfﬁﬁai’é’ae&ﬁ?&éﬁﬁﬁ&ﬁt@ aﬁ}ﬂefﬁ\é'r%ﬂ"fféi?‘ﬁ’(‘éted and
acatpte drityiHoakte corb phasicareprsihgeatylhalide and omehersatore
tectﬁatﬁ;luegtlaéﬁw P%ﬁiﬂ@%_‘?%f@ﬁj&?t?&ﬁ%@ F&Wd isting mtvtltyht@ﬁeb%m

rityl ester ethers e tri omponent js '
SR R PR PG Uar (e e O RN Speemigrrose:

compound§hésﬁrity|9ﬁaﬁd§; therangTopmpTg adsarified ags/ Phegkering t”tV‘
chieaaapgnRemcrid subsequently recovering the trityl halide.

AIth ﬁ?gik&rt e gm\éerg L&erg &LLH?;SF%E%Q and described herein with reference to

spec odlments it is not intended that the subjoined claims be
limited to the 20 &é&uﬁg@f?&ﬁﬂws‘ﬁéﬁﬁ%f’%E'?@BX&&&BBF@B@\%H&% one trityl
modifibatiors iy l2¢ iTedene tdrysedetiiletiyothtise Skilleddn the art,

which modifications a3l becvdtbinstae spirtangsseage of the claimed
subject matter anq)itair§ gr%?geQeéjnwat these claims be construed

accordingly.
(b) separating from the output of step (a)

i) the tritylated sucrose derivative, and
il) @ mixture comprising the tritylated
sucrose ester byproducts and the amine,

In one embodiment, the method then includes contacting a byproduct

~_component comprising the mixture of step (b) ii) with agueous hydrogen halide under

conditions sufficient to remove the amine therefrom, thereby forming a washed
byproduct component comprising one or more tritylated sucrose impurities.
Subsegently the washed byproduct component is contacted with hydrogen halide to
cleave trityl groups from the one or more tritylated sucrose impurities and thereby form

a crude trityl halide component comprising trityl halide and one or more spent trityl
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MCSI_LP WO 20081070043PCT/US2007/024780 -18- What is Claimed:
1.A method of recovering a triarylmethyl halide from a sucrose

Wgezrd@“;@ﬁn process, comprising the steps of (@) P(fT/USZOO7/02 4780
triarylmethylating the sucrose in the presence of an amine to form

56,1',6'-tri-O-triarylmethyls1Jcrose and triarylmethylated sucrose
byproducts; (b) acylating the 6,1',6'-trit@-triarylmethylsucrose in the

resen |ne form a6,1' 6r-tri-O- r| Isu r se
o R P o AL R 2RI LIS Bl AR 1 Eers gpd iy

et@gﬁargﬁﬁgwgmtfﬁéld@ﬂm @ﬁ@t@@%fﬁ rfo:i)qﬁéontacted with’ hydrogen halide to
cofvkrbtie-exdrannaretbyisicragedeiiaestercantty| halide, tiprbyiXtureing a
pu??@H’Eﬁzggh%)f?E@oMH&%w ﬁ%.swﬁra?%h%%ﬁf yPYRIeyEtR a0 og amine

contacti irstb Ypro duct Component comprising the

mixture of SfeATRSH"& %fﬁéedﬁstﬁ?d?@gﬁ%?f’HéﬁH@?ﬁ]WE@‘ﬁﬂtR)ﬁgpmd”Ct
cosyfticerttctomiprisove theraixtime DSHtepefodrin), thitrelny éormiaya wraishednditions

suﬁ%‘%’éﬁ@%@%g&%@‘%ﬂé QHW@W%@&&M@W@M@E@EM@E@H REOFHR first

tles e) contactln the washed b%%oduct com twt

T TRt e MR i BV antaty 1 P ER
armrrmythﬁéwmmmgcm@mptﬁmm@mmmm gofingtisiuglene or more

trittiRbsinalingshakids. Aasponacerpisig: 2Atiaey ety Walide argenaalide to
cxeorvrené’n% Wgeﬁ:‘)tﬁt”f‘é}(é“ﬁ%?%' JoR! PP'Su i ‘?é’tfe'i%‘nt@% UR &ﬂ?%f 9.crose

triar riary met l[ﬁv)( est triarylmethyl ethe

impYRtiRSiAGARBErSY dRTAR IFANRTE! hIhgi Sé:%ﬁﬂﬂﬁ%ﬁPWRH%WﬁStﬁ‘éH‘a“de and
onkalide deecpreve ritye armepon misreetyaeed frieory iine rpLporopoisiiats ¢btrityl alcohol,
trn%ﬁté@EVHnQHEiyu@“gﬁwéﬁe refy @mwlﬁlﬁ\mﬂc&dcyﬂﬁ‘&mﬁmé’ lth@ld8ntacted with

comgonent ecovering the tria met ide fro .‘E%%ff .

REIT ?&Féféept&)cﬁ“ﬁ%%%éﬁ"&a"&f‘?:?&?n%%'\%ré ﬁ°§? ?st?)éﬁ‘%r

thenabieforming a purified trityl halide component, and subsequently recovering the
trityl halide.

Although the invention is illustrated and described herein with reference
to specific embodiments, it is not intended that the subjoined claims be limited to the
details shown. Rather, it is expected that various modifications may be made in these
details by those skilled in the art, which modifications may still be within the spirit and
scope of the claimed subject matter and it is intended thalt these claims be construed

accordingly.




(94

10

15

20

25

30

35

presence of the triarylmethylated sucrose byproducts of step (
wherein said 30triaryimethylated sucrose byproducts are acyta ed’ o ﬁ)rm
woaepsromnsof the triaryl methylated sucrose ester byproduct®CT/us2007/0247860
The method of claim 1, wherein the first byproduct component further
comprises the triarylmethylated sucrose byproducts of step (a) and
wherein the contacting of step (d) addftionally cleaves triarylmethyl groups
whiheteflame354.The method of claim 1, wherein the first byproduct
e A RS 408 Ains Sf IR M U o

contacting of step er removes said amineé o e firs
derwﬁfi?@aieat%ﬁ%%yrré}wP%H@Lﬁbﬂ\ﬂ?@?@ésmmmspc|v|32007/024780 -19-

5. Ttae methieckafytiaing thevbereisetriatybmetsyhis:toityn amine to forfhe

metqu é)ftﬁ:'aﬂm:‘-aM%F\Q@Umg&%ﬁqp@%mgtmated sucrose byproducts;
6,11 6itri-O- trlar%\feﬁtﬁg sucrose pentaester with an acid under conditions

suffiERDHE 18 BraRITETRYY PGSR SRS I AR P thRsREsy Yormamine
2,3 @, 3 penta OdcyRucioydnit Wecondacpedeatribeylanstisk hatitehylated

conygg;&@téggépggﬁi%g&@rylmethyi halide and one or more spent

triar eth oun s select dfr mgﬂ group consisting of
trlare//ﬁ}t: E;/rla rolmt?l?alry m%ﬂ??esteor nd triarylmethyl ethers, and

subsequently seph\?ﬁﬁﬁglth% §éc@rﬁﬂ‘éfﬁkﬂ‘éﬁﬁé@l’ﬁf@ﬁﬁ’yﬂ’ﬁ%@lﬂét@énﬁﬁénent
from the 2,3,4,3' #j-pentabeasyigirariogetian o eoyitastingateditu hyskagen

hallg {,‘9‘%%%%6199‘%%mgﬁe(ﬁyent triarylmethyl compounds to

triar e method of claim 6, wherein the acid is

anhé@rﬁa% PRI GET HAN(GRIO8 U SATERS OFRTHIAS B TR FaIKtHIE SBUSRIC) )
crudeitrianylenethlyydrogdralidbdeampenemdgintixedidthnthe fiesbevadbe amine

triandlmethyh halide BProRaneY afierdPsigRdalardheiam stemMising one or

9. The m%narﬂme&a%meﬁj wherein the F drogen halide in step (f) is

aq uBBUS & metfiod Bf craim 8, wherein the hydrogen

hand@)mpgfept(mp.&hamwéwvwduct compgnentrivhdr-Iaaschaiid Lo cleave
whetiginythe:58cqReLpwIiertriary lonetby nhakde sompanentéis Bixedanittpurities
th‘)a W#&B%‘M%%W&ﬂ#‘gtfﬁ%meﬁ‘g'@ﬁ%é{ﬁ& 1o .ﬁ@%’rﬁb%’r?eﬂ{ E’&#Hb‘rgsﬁ’@p

(e The method of claim 11, wherein the hydrogen halide n
step 4 DERYBBIRE PACTRRS ARG GPEMFNAY MFEY ?PEB%"HQ&?&&&W“‘

halidein Steg @) scanbigtingust triaryimethyl alcohol, triarylmethyl esters, and

triaryimethy! ethers;

(f) contacting the first crude triarylmethyl halide component with hydrogen

halide to convert the one or more spent triarylmethyl compounds to
triaryimethyl halide, thereby forming a purified triaryimethyl halide component;
and ‘

(g) recovering the triarylmethyl! halide from the cutput of step (f).
2. The method of claim 1, wherein step (b) is performed in the

presence of the triarylmethylated sucrose byproducts of step (a) and wherein said
triarylmethylated sucrose byproducts are acylated to form a portion of the

. triarylmethylated sucrose ester byproducts.

3. The method of claim 1, wherein the first byproduct compenent
further comprises the triarylmethylated sucrose byproducts of step (a) and wherein the
contacting of step (d) additionally cleaves triarylmethyl groups therefrom.

4. The method of claim 1, wherein the first byproduct component
further comprises the amine of step (a) and wherein the contacting of step (d) further

removes said amine of step (a) from the first byproduct component.
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14.The method of claim 6, further comprising converting the
2,3,4,3',4'-penta-O-acylsucrose to sucralose. 3015.The methodvd} Elairh 1,
Wovm@y@;gbmhde is chloride. 16. The method of clgipaA;MaeBiRso
halide is bromide. 17. The method of claim 1, wherein the step
of acylatino comprises acetylating, 18. The method of claim 1,
wherein the step of acylating comprid®s 35benzoylating. 19. The

method ofydlaim-fy heteis: Becamine s Rddinan sea o) StaR (), o
both. MCSUP WO 2008/070043PCDUS2007/02 20.A method

of recovering a thaR/MFEHN ?Taﬂ8E‘Trbrﬁ”étgfch8§é°8§WaTP2§ﬁ6ﬁnﬁr8},eegsl, /6’
tri-@dmgpnisings ks stegee gt p adtey Invitipiating thdessurmdgdnstiseficesdrice
rerr@f/8RHATDIRG I AT @é&&%@%%&ﬁ&ﬁﬁhy}@wmﬁa ang &ri@vrxmaemxt@ied

crose t?ydproducs b) ac tln 2 6%% 6'-tri-O- trla%r)élmethgllsu rose
o B L £ P TR 8 TR R G R R B e mechy!

ha'@éﬁtﬁbgt@rcanmffaﬁwﬁéﬂﬁsﬂ@t@@ﬁéwr@%@ Rotad ypiRsHerkfso i separating
confiomdhe euipuhetisiepitbhd), theab, Imeti@stearyiaaiyiernesase ethers, and

subpee{ug?ﬁf;e m%%% @u,%swc?&89&0{4%Rgrm)wxﬁf@@%@fﬁe&yﬁf%%e
ucts an e amine of ste contactin
2 3tﬁy%réd%{‘E?o%ﬁGMEHPE%ﬁ\BPéuﬁﬂ‘fﬁétw e Bf@t‘é@%&j‘ %E\M’m Qq??é‘&ﬁ@f the

onebasearadeeconditignsesuffictent tordisdoyidtetnesthialylaigthylated sucrose

ester bypreductsrandsifiBRIRgARR-IESLYREACUCE GRMPODRM} 41BAEhydrogen
5conditions sufficient to remove substantlally all of the amine of step (b),
ereby forming a deacylated byproduct component comprising one or

more triarfimethyleéetieiherb’edaipufitivgerein the second crude triaryimethy!

halide component is mixed with the first crude triaryimethyl! halide component after

hali

step {e) and before step (f).

9. The method of claim 8, wherein the hydrogen halide in step (f) is
aqueous,

10. The method of claim 8, wherein the hydrogen halide in step (f) is
anhydrous.

11, The method of claim &, wherein the second crude triarylmethyl
halide component is mixed with the washed byproduct component after step (d) and
before or during step (e).

12. The method of claim 11, wherein the hydrogen halide in step (f) is
aqueous.

13, The method of claim 11, wherein the hydrogen halide in step (f) is
anhydrous.

14, The method of claim 6, further comprising converting the
2,3,4,3',4'-penta-O-acylsucrose to sucralose.

15, The method of claim 1, wherein halide is chloride.

16. The method of claim 1, wherein halide is bromide.

17, The method of claim 1, wherein the step of acylating comprises
acetylating.

18. The method of claim 1, wherein the step of acylating comprises
benzoylating.

19, The method of claim 1, wherein the amine is pyridine in step (a),
step (b), or both.
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(e) contacting the deacylated byproduct component with hydrogen halide
to cleave triarylmethyl groups from the one or more triarylmethy ftedi-"
wouegos®L0impurities and thereby form a first crude triarylwetiyddoedioks 780

component comprising triarylmethyl halide and one or more spent
triarylmethyl compounds selected from the group consisting of
triarylmethyl alcohol, triarylmethyl eséé¥s, and triarylmethyl ethers; (f)
contactingpthe firatraagaledtoargimainyghatice-pemnponeativathdiydregedse

ide t conver nt triarylmethyi compounds to
deri%gg?%ﬁi?k?yﬁ%ﬁlsdé? ﬁ%&%@%ﬁ%%%%}%ﬂﬁed triarylmethyl halide

triar
ConBOH Y B RSO FHISAFRS HA15 RRETRGFRANGE REFARHR BEfut of
step (), 21rTe tnietyiotk Ufydtaioro 26 awdh erieny isteh i ts! pedosa dgd prothets;

30piepenns: s tary imethyatet e ass DY RISIUC S Ob RIGMH )RR amine
Wheref]n said triarylrethylated sucr?jss%gyproducts are aér:@ated to form a

portio P BTAE thiafyl a1 I Y R st P By St A 25 MR EK 5t
of charrPeO esvbiebyirrededisst byproduct component further comprises the
trianametilated susiase bypadsrasefstep (a). 35 23, The method of
claim 20, wherein, the first byproduct. co ent further comprises th
amine of step (a&a%& v%'r?e’r%ﬁr{h% g?r?pg ling(;aqg?' gt‘é%r{%(% l?r%ae%tgrr‘ﬁsg\?é

said amine of step @ISO TRITIDIGEIEEEIMpEIERTEd Serasie e 4O
2008/ 04 BPCH/We200InO 24380 (2] 24. The method of claim

20, W?%B%'{émﬂ{;ygﬁﬂl@ﬂfﬁrydw&t componen?&wﬁ@ﬁs[ﬂ&%@%&ﬁjﬁémf@ep (c) ii)

further comprising contactin ,1,6'- trl-O-trlarq/Imeg%/lsucros

the 6,1 ri- se

pent4BLAFHRAHT 48 T LIS COTRITTSHE SRR Yettoths diigryimethylated
trlarsuareshydsges s riiretfrom aad ppire dp<dingt byproduct component under
2,3 bRattiPerdarey/sy csass andmasacand arudedeiartineshytdalisle thereby
component comprising, triarylmethyl hali nd one or more spent
T o B £ e R R Pt
triarfIATEtMAtAYERISE| SHFEERS @I éekers and triarylmethyl ethers, and
subse)quﬁntiyc’sgparéatiagcmmt&empcbdmdedﬂaMmemyhhwmegmmpmm
fromythe 2 RdhyintbeRANIA QR RHRHEFRSEaN FRIMAGHNY FhuviiDidragetse
halide to convert the 1 one or more spﬁwt tr,larr\ylm%%%g:{ounds to .
triaryTRRE IS ey Torm 3Tt R I Eraivh 25 5 AETRRRY
aciccismatisirdtisriydedejedhalide and onepqr MRAEerBREAbE BNEMATPITompounds
whesgis-tbe second giede tharydmelhy thiatigleneaippapemtijsma@eatith esters,
the first crude triarylmethyl halide component after 15step (e) and before
stepar}gt.gr'ary?mea%%%%’method of claim 27, wherein the hydrogen
halid W%E@ﬁi(ﬁ i@g&iﬁ%ﬁde triarylmethyl halide component with hydrogen

halide to convert the one or more spent triarylmethyl compounds to

triaryimethyl halide, thereby forming a purified triarylmethyl halide compenent;
and
(g) recovering the triaryimethyl halide from the output of step (f).

21. The method of claim 20, wherein step (b) is performed in the
presence of the triaryimethylated sucrose byproducts of step (a) and wherein said
triaryimethylated sucrose byproducts are acylated to form a portion of the
triaryimethyiated sucrose ester_byproducts.

22, The method of claim 20, wherein the first byproduct component
further comprises the triarylmethylated sucrose byproducts of step (a).

23. The method of claim 20, wherein the first byproduct component
further comprises the amine of step (a) and wherein the stripping of step (d) further
removes said amine of step (a) from the first byproduct component.
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29,The method of claim 27, wherein the hydrogen halide in step (f) is
anhydrous. 2030.The method of claim 25, wherein the second LP

woliggrogihyl halide component is mixed with the deacyiated byppociueis7so
component after step (d) and before or during step (e). 31. The
method of claim 30, wherein the hydrogen halide in step (f) is aqueous.
32. The method of claim 30, whereiréthe hydrogen halide in step (f) is

anhydrtOU§?h 2Thi g%%a@@r mgm%ow&%&5;awmﬁhwm@r'§ng

converting the ac r 0 sucralose .

The meth%a "of clalmraéthgﬁé)%lr? ! )F{(bs ufl?'is'% orl%mpééﬁg Jl:%net?ﬁte'ﬁ%]ota %% L,6-

tri- Q-Ié’ﬁf@@?%h‘dﬁ@ﬁ@faﬂlééﬁ?@?ﬁ?ﬁwéh%‘.?ﬁ@ HRSRIOEPBE KiaTh i GiAErEIn

re mmﬁ sra@nﬂﬁ FENEINY GO isesaaestyaiintheFée meh adpd Jadmp2ra-0-
wherein_the ste i JAToN 5 ethod of

o R BRI By A A PR B

triangioety ‘Wb’?@0§1W4@P@ﬁf9§2‘56%6‘5&%(§°§?0“”ds selecteg feqg the

groupethaikthglaimri20y iviaerein thd ohiktiary lofestep €elerd) dJudthes momiimg ethers,

andﬁlyﬁaﬁﬂﬁﬂwﬁ&m tfﬁté'QPdBSerFUQEIQﬁa’%‘W%%ﬁ@ IHQFM@%%%&QJV% the
method of claim 39, E’jll\é{hereln the SO\L\{%nIt\'S meth

2,3 413" & TREMB P e VERSS A TRRTRREIRYF RARUEHHER ?suag?%e §p convert the
onederivatizabent priocesseitoimenshey tHe mréparsintadritidea mixture

comprisinge,  The rAdtadiandrasthylaiedesticr ase Aedivatineyeespisitegen
hali tleast one tnarylmethyl substituent and at least one. acyl substituent on

e sucrose,
27. The method of claim 25, wherein the second crude triarylmethy!

halide component is mixed with the first crude triaryimethy! halide component after
step (&) and before step (f).

28, The method of claim 27, wherein the hydrogen halide in step (f) is
agueous.

28, The method of claim 27, wherein the hydrogen halide in step (f) is
anhydrous.

30. The method of claim 25, wherein the second crude triaryimethyl
halide component is mixed with the deacylated byproduct component after step (d) and
before or during step (e).

31. The method of claim 30, wherein the hydrogen halide in step (f) is
agueous.

32. The method of claim 30, wherein the hydrogen halide in step (f) is
anhydrous.

33. The method of claim 25, further comprising converting the
2,3,4,3',4'-penta-0-acylsucrose to sucralose.

34. The method of claim 20, wherein halide is chloride.

35, The method of claim 20, wherein halide is bromide.

36, The method of claim 20, wherein the step of acylating comprises
acetylating.

37. The method of claim 20, wherein the step of acylating comprises
benzoylating.

38. The method of claim 20, wherein the amine is pyridine in step (a},
step (b), or both.




2) triarylmethylated sucrose ester byproducts, and 103) an amine; (b)
separating from the output of step (a) O the triarylmethylated suctés&iL.P
W&?Jb‘éfb%&aand H) a mixture comprising the triarylgethydaies47s0
sucrose ester byproducts and the amine; 15(c) contacting a first byproduct
component comprising the mixture of step (b) H) with aqueous hydrogen
halide under conditions sufficient to rgmove the amine therefrom, thereby
forming aw, shed byproduct component comprisin more o
triarylmethy atedtu%r%sg] ?r%*n ourcll‘f]elzrér1 ggﬁtﬁ:ﬂ%%@%ﬁ st E??fp%)d'tl}cgurther
conéiRfpd ARNENIRNHYHRSEHRIA leéré'&9'a@é@@Mﬁafyﬁﬁé*tmwmgfffaﬁﬁﬂﬁéent-
one or moea triaryieetutiaie distieresedmvattiastanddhenraly faeshanbirst
crude triangmethy! falide,carmanenhsamadsadiammeny e and.

one or more spent triar ?metg compounds selected from the group
5 derp@hgriion %Pﬁ?éfyl?ﬁ@lﬂwﬁl% H%Ftﬁ%ﬁ)?l methyl esters, and triarylmethyl
ethdes; f2btey dcomtacting thmfirstrgrude triarylmethyl halide component with

hydrogen halide tp, cppe1f ??‘ & @u@FSs@Qfé?N&WM%%BMEmg at ieaft one
com ounds to rlar Imet S}/I halide

th f ified t
conpeus Pemen i e g spur [
output of step (e)2BbdIVimetimdaied BfchamtatEr fayiied ¢gmmnsing

10 converting the triarylnethyiated sucrose derivative to sucralose,
(bA gneeg}ggnof fr%%g\{grmgt J{'S‘F {QS | halide from a sucrose

derlvatlza%on pr Cess, compr sing t e steps of (a) forming a mixture

comprising 351) é\)tF%Wﬁ@tM‘MPE%FEPé@éOH%ﬁ%WQ‘fﬁ)rﬁi‘;‘ﬁ&ng at least
one triarylmethyi substituent and ati st ion giacyinsetbstiterhs omdbreester

sucse 4) driaryimgthylaigg. sucrose ester byproducts and =SUP WO

20081070043PCT/US20071024780 -23- 3r? an amine
15 . (c) contacting a first byproduct compone tcomprxsmg the mixture of step (b) ii)

with aqueous hydrogen halide under conditions sufficient to remove the amine

therefrom, thereby forming a washed byproduct component comprising one or
¢ more triarylmethylated sucrose impurities;

(d) contacting the washed byproduct component with hydrogen halide to cleave
20 triarylmethyl groups from the one or more triarylmethylated sucrose impurities
and thereby form a first crude triaryimethyl halide component comprising
triarylmethy! halide and one or more spent triarylmethyl compounds selected
from the group consisting of triaryimethyl alcohol, triarylmethyl esters, and
triaryimethyl ethers;
25 (e) contacting the first crude triarylmethy! halide component with hydrogen
halide to convert the one or more spent triaryimethyl compounds to
triarylmethyl halide, thereby forming a purified triarylmethyl halide component;
and
(f) recovering the triarylmethyl halide from the output of step (e).
30 42. The method of claim 41, further comprising converting the
triarylmethylated sucrose derivative to sucralose.

43, - A method of recovering a triarylmethyl halide from a sucrose
derivatization process, comprising the steps of
{a) forming a mixture comprising
35 1) a triaryimethylated sucrose derivative comprising at least one
triarylmethy! substituent and at least one acy! substituent on the :sucrose,
2) triarylmethylated sucrose ester byproducts, and
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(b) separating from the output of step (a) i) the triarylmet@{l%ed
sucrose derivative, and i) @ mixture comprising the "

wolki@Rydmsthylated sucrose ester byproducts and the aminep(g)/comaaIga

first byproduct component comprising the mixture of step (b) ii) with
aqueous base under conditions sufficient to deacylate the
triarylmethylated sucrose ester bypr@ddcts, and stripping the first
bl)llpro?]uct compg %t%g\%r; conditions sufficient to remove substantially
all of the amine, thereby forming a 10deacylated byproduct component
contPH&RRGBHB% T ARG AN éifhﬁﬁ?e@iucrose ?/rﬁpurities; (d)p
contacting the deatytateerpymrduiriedompopedervetiMgdeoden halide to

cleave triarylmethyLorpupsdTaim theinperer maigriianylmethylaiecesiscense
|mpur|t|e§ and thi?rt%by form a first crude triarylmethyl halide component 15

corr?ﬁlpl%(f {jcttﬁa?rrfl me%@%r};ﬁi;de and one or more spent triarylmethyl
conipbeaTiactisieat st BrPIerLGE GAR BORRISIHRG B HRMRcIy TR 8hser (D) i)
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triarydanyihyd dalipe frorn dive murtpuit wispeisi () &, Phentettithomnelainp s,
furthgr cemptising&onverting the triarylmethylated sucrose derivative to

sucralose. 25
( B contacting the deacylated byproduct component with hydrogen halide to

cleave triaryimethyl groups from the one or more triarylmethylated sucrose
impurities and thereby form a first crude triarylmethyl halide component
comprising triarylmethyl halide and one or more spent triarylmethyl compounds
selected from the group consisting of triarylmethyl alcohol, triaryimethyl esters,
and triaryimethy! ethers;
(e) contacting the first crude triaryimethyl halide component with hydrogen
halide to convert the one or more spent triarylmethyl compounds to
triarylmethy! halide, thereby forming a purified triarylmethyl halide component;
and
(f) recovering the triaryimethy! halide from the output of step (e).

44, The method of claim 43, further comprising converting the .

triarylmethylated sucrose derivative to sucralose.




