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NOVEL COMPOUNDS AS GLP-1 AGONI STS Field of Invention
The present invention relates to novel conpounds of

wa@eoenaisof ormul a (1), their tautoneric forns, POWEN2006/000181

internedi ates involved in their synthesis, their
pharmaceutically acceptable salts and pharnaceutica
conpositions containing them A-Xi- S1-Y-S 2-X2-B (1)
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native GP-1. Furthernore, these G.P-1 peptidom netics
exhibit increased stability to proteolytic cl eavage,
especi al ly agai nst DPP-1V (D peptidyl peptidase-1YV)
emﬁmbge delivered by both invasive and

% sive routes of adm nistrations such as
oral, nasal, buccal, pul nonary and transder mal rout e
of_adni ni s ratlo he treatnmen nt|

di Jiserresenhigveriiod @6"38% PHAMBTSS aﬁFL ?%X/ t'?‘&ﬂt'on
also relates to a process of arin corrpounds of

e BTG AR ICE (8} Dichinger! EaDIISRONNC F ohaTBl raiazyb 4-chioro-
pharmaceutically acceptable salts, pharnmaceuti cal

C ghpesi-galastopgranasidend G3) emad cﬁthdr cdeehatedtseicrosai daraatives
involved in their synthesis. Background to the

| iegntal reaciitenGibrd by ol extrhélfori.s a product of the
preprogl ucagon gene, which is secreted fromintestinal
L-cells, in response to the ingestion of food. The
PIEACRGIDOND actINENIIOMLP-1 has gai ned consi derabl e
interest. GP-1 exerts nultiple action by stimulating
insulin secretion from pancreatic b-cells, in a

9! CisieRRateaRRIESR prapaREbn (4 a%ubnéngm@pr&eagw@nb the need of
G.P-1 also lowers circul ating plasnma gl ucagon

C QUMGHABR ’sepéétd/é"hég trla&‘i‘uv'et %o§iﬁ8fm§t|h0§‘uér6§én molecule in
a cells Drucker D. J., Endocrinol ogy, 142,

aI o pet&%@e v&lﬁl‘:(?ﬂér]ey'reéétlv?aéogﬁiil T eIy f"?'bs %tﬁgétwe is

its properties atl on

uppres i.on, del aye strlc e

i e A ﬁacz}s&“ngf&eynﬁwo%xv
Met ab. Res., 47, 1253 1258, 1%1?1% The venom of

G 9URDRLDE YRS Fiigh 05 FYBRE C%%r?cya'i‘?igg é’aﬁguﬁrﬂrﬂf&d'”g
acid peptl de cal |l ed Exendi n- 441 t hat shares
ardslands 9Ky quetitydrideneridy lS’”éE@— orthpgglers etc., and the
exhibits a very potent GP-1R (3 ucagon |ike peptide-1
r quepcied sugoaed¢ thent ¢hiprinated o fendeBred positiensek!-64%, 4) to
1678 - 1682, 1993). Indeed, it was found that EX. 4 i's
mugite ther acqtpl dertvativeof Matﬁruéucﬂ_\lvhlchpe therddeadyeded segive the
its relatively longer halflife (25 mn., iv route of '

acHBdesit Trbd@dl) 1’-6-DBIA6RA1 -BQDI@%XY([?Fﬁjd%mranalsyl—:#—@Hlo@o 4-
of adm nistration). Exendin-4 binds with greater

af u
SR IE SO | 8.0 115 LEpRIERIRE R eI parT S
Peptides, 114, 153-158, 2003). Thus, the above stated

ph%{fg%pfésd&' s& &Wﬂ?ﬁ%é oF Bﬁ dullibn bRT Qﬂe%%e%?follbwmg

erapelitic agent the tTeat ment

R "ﬁé@lwaf%d;%%?@a%t*ﬂ%aﬁm%%'ﬁéﬁt 0
‘?‘é@ SRR e BRBART e queﬁgétﬁré bt A goeres s

drug.. Currently, various anal ogs GLP-1, and
su@afrlﬁg out rrhﬁlemeaeféory mppreqisett r@b% PRRFEFEIR dempaeéi iy greater
WD 1998 008871), BIM 51077 (I psen; Phase-11; W 2000
034331), CIC1 131 (ConjuChem Phase-I11; V\D 2000
069911), ZP-10 (Zeal and & Aventis; Phase-I11; WO 2001
004156) are in different stages of clinical
devel opnent (Nauck M A., Regul atory Peptides, 115,

13-19, 2004) Fbmever aII these peptldes reqU|re

T e




15

20

In an enbodi ment is provided a process for the
preparati on of novel conpounds of general fornmula (1),

w0 b@7i1189ut oneri c forms, their pharmaceuti cal | RCT/IN2006/000181

acceptabl e salts, pharmaceutically acceptable solvates
and pharnaceutlcal conmposi tions contalnlnq t hem

afetaisin yatiews ratents pad i eete@éapemaﬂﬁa% dRgHRiRg - Ratham et al
conposi tions contai ni ng compounds of general formula

( (2Q05) lreWYORRRAMNST# @nddratsamt ¢t (2@0RArindYd0P2R9q3/6. As
acceptable salts, solvates and their m xtures having
phar imevitablec plakty ofc abptea dyathesiy | dradeg)s ovasows , other chloro
di l uents, excipients and other nedia nornally enpl oyed

| BubdtRitiorproduatd wre. aléd produvedhier varyrihemaemitdisotation of
I's provided the use of the novel conpounds of the

p"f@ﬂbrﬁ r!H@%EHé?noﬁ};%nﬂmﬂpﬂlrlﬁB@b)ﬁll?ﬂéﬂﬁh&bd ¥traction is usually
administering a therapeutically effective & non-toxic

aﬁgHQGnt JCI;Z(I peg%ugﬁ'm Jf% Rdub) to B dhﬂfﬁllfc as well as

Fracent y acceptabl e conpositions to |
hos e need of such treatnent.
Z%nag$ﬁgﬁpéﬁ§me %d The fol | ow ng abbreviations are
enployed in the exanples and el sewhere herein:

B|$gnn9n | bUt i %ﬁﬁalf}cfilggrptgﬁgglﬁggr %‘39%‘4@6%85%3 ¢ fh‘semventlon
ﬁ,%%g)ﬁ $ IgE?[ﬁgg(l o? B’I@ @EteascltlgH S% gwé’répg!l?é{ n%rpggg &P(ee ratio

(2-CN)—2n|tr|Ie bi phenyl reS|due [
2mmﬁ@p§/|pfu@§9rﬁﬂ¢yprqaw ph@se i grefic tSt%F? T@%&fﬂamc phase
2- et hyl - 4- met hoxy- bi phenyl reS| due, Bip(2-F)=
2 bieing eonliripbtady heteeby dumixtpre ef Begani¢ sofygptsy which results in
tert-Butoxycarbonyl, But= Otert-butyl group,

Ademosalnef 8'gr&up oi:ymﬂurmemtfmmegalmal leyeD@Mlewed by extraction
Di chl or omet hane, DMF = N, N- Di net hyl f or mam de, DI PCDI =
Diofitae picpeyls dayerdby @i siegleDrBEARE solvent to extract next group of
Di i sopropyl et hyl anmi ne, 4- DBF=4-di benzof ur an- Phe-.CH

r agiptHEes 41 BRI ofgatid &iep! follonbens Bhesehlra®si diiethe aqueous
Di hydro Phen=2- ( 10-'Di hydr o- phenant hrenyl ] - Al a- CH

r Q§'equ§n(? Fetxtractlr:éﬁ%lf T%E?Qonte%@d fylit Y har orgfzmi’& solvent which

FI uoren nmet hoxycar bonyl , [ u=2- Fl uor enyl - Al a- CH

'%@ely&ﬂra@i@m $in lgggvm Go%ﬁl&aeregflo?rtﬁtﬂ‘?@pggﬁérs in the

ucagon Li ke ecept o

( Hydr oxybenzotri azol e, HOAT=
7-%@‘59H§iqy8xybenzot ri azol e, HBTU =
2- (I H benzotriazole-1-yl)-1,1,3,3-tetranmethyl am nium

B%Mhosphat e, HPLC = Hi gh Performance Liquid
' phy, L - Liter, LC/M = Liquid
Chromat ogr aphy / Mass Spectrorretry,

+ f%%raq'i@ﬂwlrwﬁe% FaBhorispaPern e eliaep s o Caen
i %trQJI ,’ZQ@I,%) mdﬁSQO&SpM@éQ{,{ Y@OS?@@@@ Ji |qu?ly§§rﬁ|xem%lggendent

f nol fant onol ar MS= Mass Spectronetry,

1- q>la|pas4wt1[ph|\ng§|¢flhg|V)ac|w1:*eccpr@§qn@tj@ns of solvent extractive step, each
2- Nap=4- ( 2- Nar ht hyl ) - Phe resi due,
Pheomiing Bbre iruoling Bl lepsinives. @iMitienal dpdvenihextracting the original
Pent anet hyl benzof uran-5 -sul fonyl, PyBOP =

Besarapoditiany @oritaiyﬂngoRGStahidsﬁmwitieﬂ.i di no- phosphoni um
hexaf | uor ophosphate, SPPS = Solid Phase Peptide

Synt hesis, Sc = sub-cutaneous,

Tr Ph=4- phenyl - bi phenyl al ani ne resi due, TM5 =
Trimethylsilyl, TIPS = Triisopropylsilane, TFA =
frifluoroacetic acid, TBTU=

2- (I H benzotriazole-1-yl)-1,1,3,3-tetranethyl am ni um
tetrafl uoroborate, Trt= Trityl group, (a-M)Phe(2-F)-

a- met hyl - 2- f| uor o- phenyl al ani ne resi due, -(N(Me))-=

N-net hyl ated am de bond, D-Al anine represented by 'a’

and D-Bip represent 'D -Bi phenyl aI ani ne reS| due, ip =

.
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heptyl, octyl, decyl groups and the like, (C3-C)
cycl oal kyl, such as cycl opropyl, cycl obutyl,

weyahopse yl , cycl ohexyl groups and the |ike, BE€LIN2006/000181

groups sel ected fron1pheny|, napt hyl , i ndanyl,

fl uorenyl, hen and the |ike, heteroaryl gr oups

s duft ted cal f( ﬁ8&§ {J@1438@4ﬁ€eh9$ repeitsd exirasiprofan aqueous
benzof ur anyl and the |ike, arylal kyl groups sel ected

f soltibe nvah dichbphnhyiamet(hyreramb teteadhidce desizativesf) and then
these groups may be substituted; B represents - COOR 2,

- GiN-RRyleice@f@OR , R represents H, groups sel ected
fromlinear or branched (Cl-ClO al kyl group, such as
met hyl, ethyl, propyl, isopropyl, nbutyl, iso-butyl,
t-butyl, pentyl, isopentyl, hexyl, heptyl, octyl,

decyl groups and the like, aryl groups selected from
phenyl , napthyl, indanyl, fluorenyl, biphenyl and the

I idavivery B INVENPSN each of these groups may be
substituted, each of Si and S may independently be a
bond or independently represents a group -

NHH{ChiISMtiERRmpbodiR8T 8. prockssifos isdlatith derdhi@inates stlkrose
ami no acetic acid, amno propionic acid, am no

bl&eﬁogﬂl\%saﬁgﬁv 228HRA HE‘W YRt %Jtr%ctlé‘rmﬁlp controlling ratio of

hexanol caci am no ept anoli ¢ acid, am no octanoic
S0l Hi80 008 e Eln, U5 6 B0 B o gagichne
o, 'Sl,. -CO - CO- NR4- . h .
p 1488 e gFR=rrg ol xudous B FREULE s Mg derved

sel ected fron1natura| or. non- nat ur am no_aci ds;

i, Gupct BIESe oy Kea BHAMEy Bt SheTega of s
sel ected fromlinear or branched (C -C10) al kyl ﬁ
sasetaig byelilppeieriargent. F},np @Igycpther g@@pgm@nt o} th,lg,tlwentlo the

i sorbutyl, t-butyl, pentyl, isopentyl, hexyl, heptyl,

odmprovede sgivetr eufsactiond progeski ken alsy|beyrepnfied stel apy eather

from phenyl, napthyl, indanyl, fluorenyl, biphenyl and

t heldtidkeof WGIS’J atohueops o sngahlcatdeiri)/ed\ﬁmm $inyYo$@r process of

represents a bond, X1 is selected fromthe follow ng

argroguaond wirgsianTes hesdsThid B2 (sSefled Rnd) extrifded Hidsh\bther
( eq I D 4), HAEGTFTSDVS (Seq I D 5), HAEGTFTSDVSS (Seq

5T<§DM hid SRBuritles?) Al ElordVab Yhe (seaeme of
EGTFTSDVS (Seq I D 9), HAEGIFTSDVSSYLEG ( Seq

Fﬁﬁé@%g@g@&%%% TR heney s =
A ke R (= T 10

HAEGTFTSDVSSYLEGQAAKEF (Seq 1D 16),
orTor PR o o et bt b i ffocess

ced b nnat ur al c X2 is s Iected .
R R R A e %&@f'ves n
(Seq 1D 18)or KELEKLL (Seq I D 19@or GPP %
Zg)ela\yp(g;g PYERY fp{gnngng quf)eregﬁ@l h hlllgﬁs(c vgn gl ﬁ@ly related
represent a bondXl is selected fromthe fO||0MAng
antanopelyids e gliffateris raips( sEqupopg)to prRNiGHNase whgre the
HAEG (Seq I D 24), HAEGT (Seq ID 25), HAEGIF (Seq ID
269rgahiBETESE l(ssquuddew pnemmmsoq\mq ar pgxture of organic
HAEGTFTSD (Seq ID 29) with the further option that one
or sdisres OThib Ipeseesarsunprising g acoayphehaseipblatied dbyf GS with high
unnatural am no acids; X2 is selected from GPSSGAPPPS
( S?S’ntil [RE aPfar @é&&baé@%ﬁ Blod 8l aelaGRPEnfHiigs| iP a reaction
20)or " VKGR (Seq I D 21)or a dipeptide, selected from
conbi nation of two am no acids, consisting of natura
or unnatural am no acids, having a side chain
containing an aryl al kyl or Hheteroaryl al kyl novieties
sel ected from benzyl, napthyl nmethyl, pyridyl methyl,
thi enyl methyl, furylnmethyl, imdazolyl nethyl,
|sooxazolylnethyl qui nol yl et hyl , benzof ur anyl net hyl ,

T4
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hal ogen atom preferably fluorine atom R9 represents
groups, selected from (Cl-Cs) al kyl, aryl or heteroryl

wOoien1me9 sel ect ed from phenyl, napthyl, pyri dp€T/IN2006/000181

thienyl, furyl,imdazolyl, isooxazolyl, quinolyl,
benzofuranyl benzothrenyl i ndol i nyl, indolyl,
drnmemzofderlwq/ fromdfiereyiatian ehymlornnaiﬁd cmrnxw,vel vefich argyl contain
benzodi hydr ot hi enyl , thienopyrim dyl, ben2|ntdazolyl

p loerasTtrhorengfl uswtillyydocqabfer(ra)ntélh Beny 16 —tdtmhtemggalactosucrose,
di benzof uranyl, di benzot hi ophenyl groups, where each
of(bf hgge gr oups etyadiorephiaetdutioseubed)i Biaestym uh 1, 6'-
(O C6)a|ky| (Gi - Co6) al koxy, cyano, hal o, hydroxy or

Oﬁrtrélﬂ tbbbécﬁiéﬁér*o‘sblﬂ@ﬁ ary!) @ftrIMBr%PQ%biHSUGFd%%PS(e Wit h g
her provision that' such aryll or heteroaryl

w%‘ﬁ{"li'ggﬁ&g%@ﬁ fHr %Qef CQL??'I ! Is)y(gr',o@%;gnrt@ugsﬁlt/é‘nte@xtractron
. Li F
R e itabtg fefois® e synt hesi s of cLP- |

peptl dom netics

Fm)c 4 (2 nﬁ@@g@g@ @\b’m@ylr#fg%%%l a%y Ne; )Qa'!asous phase :
foc' R RS TS, S By

Froc- 2- Fl uor enyl - Al a- OH Froc- 4- di benzof ur an- Phe- CH

Fnoc- 8reeth Wi B ide kaNE) dies: ealptiieceniaingig EGS and impurities,
substituents include, but are not |imted to the

f ol | owihetgin &tk oedamic layeneclectively estrattadhe sampioundst#iek b'.
radi cal s - hydroxyl, oxo, halo, thio, nitro, am no,
cyano,Thalseid solttidroedrkginingaT &Sxis, obit@ihed irk sidystantially DMF free
cycl oal kyl, aryl, aryloxy, aralkyl,

ar al kexe bitharigadiydolvingtie nadsrad kolld mheédrerad aiiey Lloemicals to be
het er oar al koxy, acyl, acyloxy, carboxylic acid and its

deri vakpy@ted L&hbyl%ze@treb& anrdiiamndes risihgefivardvapsrators or
groups, radi cal s and substituents used anywhere in the

speci élﬁ% frl?r{l‘_ﬁ@art?oer%?‘é:ac? b@jobt%rrﬁ b‘dr?% RBIvent exﬁract of a

paragra rm use er ern, either alone
or in h cal
near“&g quJ B¢ anc rrlg dcoor]rttﬁ%fnéjgsnﬂnac‘g reol%ﬁ\%[t’%%t@r immiscible

carbons ch a t et.h s roR I
- but )epl’vegt; Cb i g?%u?%rlo I'Wéltb eétﬁ;ﬁl c%}/at%n)ﬁy%cﬁ SR¥ashed by
- penty] - ct dec and
t he ||Sﬁtéirat$ﬂé°¥%toﬁwwé§’é’ L?i%rcla *deugétﬁ?weﬁj@ﬁrprgaxrﬁérer could
al one or in conbination with ot her radicals, denotes a
r adi c&€ TYRYIGIAYAYC SANER! el BuxiEre eimedidNors RAVETYS.
cycl opraopyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl oheptyl and the Iik_e. The term"aryl" or i
‘aromix i ¢ uSegheepdiractios ehihe anerrusolaYPh WHBndisRale ovater
with other radicals, denotes an aromatic system
cont aimmisrideer spauingly riscibte solvgst sucbras methydene diehloride,
may be attached together in a pendant manner or may be
f used etiptiabetate, Eiteyisthe dmatdﬂkibyhtetﬁwmmhydtrooeapht wyllerein the
i ndane, biphenyl, and the like. , The term'arylal kyl"

denot eaiife al Vallmer @B, ofRshaleluBeds Phave, toabigaaledhhse is
an aryl, such as benzyl, phenylethyl napht hyl met hyl ,

and t heyskdeP 10 T18.3 erdn {:8138 exy WIQQ‘@W Bfgatic 3aYdr selectively
radi cal, as defi ned above attached to an al koxy

grouD’ex?rHS ﬁl% @ﬂéétté LY %nfetrraemoro%ﬁrose and a

whi ch esu tute e term "aral kox enot es

o S T ) SRR o ot

phenyl pr opyl oxy, and the l'i ke, which may be
substituted. The term "heteroaryl"” or "heteroaromatic"
used herein, either alone ar in conbination with other
radi cal s, denotes an aromati c system cont ai ni ng one,
two or three rings wherein such rings may be attached
together |n a pendant ~manner or may be fused

. o o o o, o ey o o e
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di abetes, especially type Il diabetes, including
conplications of diabetes, including retinopathy,

woewropmbhy, nephropathy and del ayed wound heaPCTN2am@#000181

rel ated di seases such as insulin resistance (inpaired

gl ucose honeostasis), hyperglycem a, hyperinsulinem a,

el evatiegtabledioed beve) alsofgef ftrmedaaridiisecmey b ypaer aflthe reaction
obesity, hyperlipidem a including

hy per ittaley @Ry gesll alsoSndelettively remnbesd st hids asds awmgwith
hypertensi on, wherein a therapeutically effective
anounic-of a conpound of fornula (I) or their

conbi nation(s) are adnministered to a manmal , exanpl e,
human, a patient in need of treatnent. Severa

synt heti ¢ r oy ef AahS1i6BF tied ﬁébt%ﬂ%\?if’\ﬁltﬁ Besalt including
conpounds of the present |nvent| nown

skill gk ingy tlﬁteﬁv\}1 %fodﬁll%’térﬁ' Y MbifShBly g@gsﬁ@nﬂgn&ﬁ to

of formula ( sarea
E%‘[L'ﬁri@?:‘ :’ %“;ﬁﬁiﬁrﬁeﬁa@‘ﬁ% 't:e‘}é Wﬁha 32 RrTRAEe wy
var 26l 8O BONOR PAUBBLCRRRIE By TIRBSIIS K PRl 3ush as

the art. Referred nethods include, but not |imted to

t hosectivs ecelsial Meihyhethyhkeloas: ibybiasstateseichaesgin the ‘d
descri bed herein may be produced by chem cal synthesis
usi ngi.eui T@HI és vealectiveynsextfacted i ioins thel iofiggiaseolvent and
techni ques generally known such as those described in

G Bacampo&nds leB.outvir thefacgiedus 'laee apefef BdBs: Anal ysi s,
synthesis, Biology"; Volune 2- "Special nethods in

pepti de synthesis, Part A", pp. 3- 284, E. Goss & J.
Merendadorild bedsther Aopaidtiasc tder eddch N@mYmtldetézﬂé@;byausl, but
inJ. M Stewart and J. D. Young, "Solid-phase peptide

SYibesicse néhstedess BhRved igbagictahe Sher Idyeekfiecatdet by us
1984. The preferred strategy for preparing the

p%hgome”@%é?ﬁe Qf ddichti dR(@RtibRHdseribaTRAe Ofh BhearitRRN of
c- based SPPS appr oach, wher el n Froc

(%b%klgoéﬁ@(: .oﬁf%%ﬂ%éﬁq tahé’ 08§¥§ Stept a )b@ ?Mﬂe&l"f‘f Y stituent

npor ar Ion O

sdsf?vsep BAhEByes I el o) h'tt§ %e%%er‘ed-

Trityl (Trt) group for tenporary protectlon of the

R P ar bonyl am no
protecting group”, in "The peptides: Analysis,
sy t hesj s,
a3y sk ap Wil o TS @e"{’ﬁ?rae'ﬂﬁ'v%ﬂar ghal
. Meienhofer, Eds., Academ c, Press, San Di %3@ ?
B@%F'&U% Plyral RBE GIHIVRIETF BF BeMEIPIoNS nboe 'as@&“ ign of
anc sol i d phase peptide synthesis for the synthesis
of “apesganiesoivent” @@aﬁmlmen@@me ioé 3!l kapwp @rganic solvents;
synt hesi zed in a stepw se manner on an insol uble
podrymentisuppia pracees ohproditctipniaf g Gt imcludes oneedrmmaiss of all
of the peptide. In an enbodi nent, the synthesis is
I nprocesszd Wyiclapae bdidegcttiesl &5 taerrmi:ml foapriodactzmi of TES.
the peptide to the resin through formation of an
am de, ester or ether linkage. This allows the
evEmd melw elrstege obfsolviat erisadtidnngrigiepteddeorasa aurprising finding
C-term nal am de, carboxylic acid or alcohol,
r eBe Propsttivns, | By }/Blﬁn@mﬁ SprilisIBPergahlte ;Shetsesnihnalsolvent
al

am no acid an ot her am no acids used in the
eq d gt VaighifGhdt fol@MinN@lIeWRgPSelective

%&F%S'gﬁcﬁglﬁﬁmfu (‘:%){%onaﬁlle??esg(lf present) g
d| fferentially protected (orthogonal protection), such
that the a-am no protecting group may be sel ectively
renmoved during the synthesis, using suitable base such
as 20% pi peridine solution, wthout any premature
cI eavage of pept| de from reS| n or deprot ect| on of SI de

. T Y, 1
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procedures described in the literature (see, for
exanple, D. S. King et al. Int. J. peptide Protein

WO e®7/08B99 1990, 255 - 266). A preferred net hodP¢DIN206&000181

in this invention is the use of TFA cl eavage m xture,

in the presence of water and TIPS as scavengers.
Typitraatiory,/ istlatipe ptf | digdely edatedwalierivaliicatnpdunds. THAs /finding
Water /TIPS (94:3:3; V: V. V; 10 M / 100 ng of

pepdd dyexplesidnjo fdevelbpSa Drocessafromotinis trevgieticriany eontbpt of
cleaved resin is then filtered off, the TFA solution

| ssopdMe endraetien! for cilbifsted rgi@fosree@léﬁ@éiweé ﬂﬁ%rﬁcula'mﬁnd for
resulting crude peptide is either precipitated or

wagiedrid hsdehil Qrpolrtis’ iA: n%?é’l'dftﬁgr ?iane&ﬂérYndbé"& QuiME and

or 50 % aqueous acetic acid for purification
PLG - RED
A TN ki ko an

rative HPL The sol utl f cr id
| n?‘?ﬁé‘relgaoh%‘%so i Ak p CoBTU e S S sidon 8135 to
%msn& 02&2\*'}5]0 X 50 rrmand el yt ed th a linear .
gr"’.!\ PR progsss IsinvRRtion, 's gePlicHie carrlsp P Hdgrivative of a
TFA, using a flowrate of 15 -50 mM /mn wth effluent
noHPeeFs 1) bipdupiioiedfed Gy nat Pwolving chipsingtiencieageien and
of the purified peptidom netics can be confirned by
Elincalviogperdy oness spwc of s ahdgrinatebsvspsaredhgrsihan WSB TGS
t he peptide prepared were isolated as
t risdlatent - i tvay draalany ofi itdhsdlBfores caulddamn fietherr daken up for
after the Prep-HPLC purification. However, sone
pefysteiisai@! for stulivestuabcdrversles altd anwlid Byrmpassi ng
through a suitable ion exchange resin bed, preferably
t hrough ani on-exchange resi nDowex SBR P(Cl) or an

equi &/ plABire® phisodan AN vENSH SMEIRs WRFkiAg of Bhe MVRNEES &Raction
TFA counter ions were replaced with acetate ions, by

PaffkiE &é}r\%égﬂoﬁﬂ'ch%*ﬁhﬁtlérp%fe@m@ dcBsitd b é/eih‘ét &dsmeier-
with dilute acetic acid solution. For the preéparation

g{%ééeﬁ(ofé@{ygﬁ%gh I&@htarﬁi‘ |§J€EQIE% §Gr Ag[lalgaeThlﬁ.sfhm Drier

ur ng, sel

h@\um e &ﬁ'@ d 871 Randly ?h@b%@g)@ﬁ&pﬁgswom
{ G Rat S 3%?@%00@@%%7@10#%%@33\. rrdee iy be

techm gues and/ agr such suitabl e nodifications, which
arigker far diyingihefenscdegeyiglionraftps degaylaen. halere rgmayal of one
art, other suitable pharmaceutically. acceptable salts
ofort Roreepft ithio raonstiuestsopf tthe Pdgensu¢masnsdlyaniszengluding
prepared. In a preferred enbodi ment, the present

i nviemathyforpraovidd €0V ) bgtohed)rmrﬂorea‘hémgda of separation.
peptidom netics that mmcs the activity of an
endogenous pol ypeptide GP-1R agoni st. |In another

prlef @ratber embodinmenif thet tleaction yikfote dan hecdipdally eadmactest into
is GLP-1. The novel conpounds of the present invention

c anatee irhmiisvithig tor @phiitdly udtéramiseid soasUUchald #thyl acetate,
accept abl e conposi t| ons by conbining with suitable

exgtt RN tferd8oRdehtidBhy the AMvent &tRBABABGRHIVERLf DMF to a
conposition is provided by enploying conventional

t eghyY SKEAt by’ W%Eﬁfng%é( o?g;?‘nefgf&?&ﬁ'ds'l tﬁrdt%l% %‘?{hm chloride

dosage form-cont ai ni ng ective unt

%dlﬁ(rﬁ)trh %}gpt o) Sred D% FONRQYNEP Al S ﬂ{%ﬂo‘fi‘a’uon of

orie or con‘bl nation, “according to
| nve The uan of active,conponent, that is,
th(i‘sh 6'?‘?38%%?08 dPHY?ﬂ)%éS ¥ Py §Eg%ﬁjd| ng to this
invention, in the pharmaceutical conposition and unit
dosage form t her eof may be varied or adjusted w dely
dependi ng upon the particul@ar application nmethod, the
pot ency of the particular conmpound and the desired

concentration. By way of guidance, the daily oral
dosage of t he actlve |ngred| ent vvhen used for the

o, Y Y I ~ NN A a
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spectroneters (API-3000 (MDS-SCIES, Canada) was used
in all analyses in positive and negative ion

webk@cntmsspray node. Full scan data was acqui r eRCDIN2006/000181

the mass range of quadrupol e, operated at unit
resolution. In all cases, the experinentally neasured
nol ether amiyelighttswaisd situaiionsOnet Dafivesh$roof redation mixtures,
cal cul at ed nonoi sot opi ¢ nol ecul ar wei ght .

Qudutidnisi wedding isziatidneofmarss oc nareat dgriratedvasicbseedarsiatiges
Analyst 1.4.1 software. Utilizing the synthetic

reinhediso des ghvdiest heien narel degved tfforat hproceesa®dtiier than

known t echni ques and suitable variations thereof, the

fahémvatna é%aDmaypﬁahuéqmnﬁ@br @ﬁloméedpaﬁﬁ@é@@akeﬁhmﬁ.any in
|st I's indicatirve of the various groups of

di t
i Sl S E T L A
|nclude obvi ous vari ations of these conpounds.

o rirfe}]&i1 s%:rto‘ﬁsl °§é’ﬁ\%ﬁ58§’34r S inP e’ 284 %S&ﬁ%q after

IOI’]II’] any

U@Fa@ BT B BRI PP e
S T B 0 S\t

Nhy 17, 2005. STATEMENTREGARDI NG FEDERALLY SPONSORED
RGOS :OR DEVELOPMENT Not appl i cabl e. REFERENCE TO A

"M crofiche Appendi x" Not applicable. BACKGROUND OF

THE I NVENTION 1. FIELD OF THE | NVENTI ON The present

di scl®sure rklttestt oetraehipgatactesiicress. AMelpawae FaRgula =

propagati on of human enbryonic stemcells (KESC) from

t he iCmdtis € O7nslecalair Y aightukl 6edfbr yos. Thi s

di scl osure also relates to the characterization of

i sol ated human ES cell lines, thereby denonstrating

t hei rb)i n vi 49, di, & ertetradhdarogalaptoiseatoseal Moleculére Formula =

prospective use in cell therapy and drug screening. 2.
DESCRL B'H @106, REbI_EHEr ARIigitl 416.@%t ent stem cel | s t hat

are derived fromthe inner cell mass of a bl astocyst

are referred to as enbryonic stemcells, while stem

cel | scyder i vedadetydymr ifnosdirhigegamceklsrosé. tTiee molecular

devel opi ng gonadal ridge are referred to as enbryonic

ger mesahlig £ ;HZ;gztee Méleablar(/\leq %)= Bg9e. Natl. Acad.

Sci. U S A 95 ) 726- 31) ryonic stem (ES)

cells have been deri ved fron1the inner cell mass (I CM

of megyal i an b1 2% Wrégé@@aac@% Kaef rﬂ%lecdléﬁ&éﬁmula =
Nat ur e, 292(5 9):151-9; "Martin, (1981) Proc. Natl

Acad S. se cells are
plurlpgftﬁ?ub n@og§é§%gg§ép ?ygﬁVeloplng into any
organ or tissue type. ES cells are capabl e of

I f ed
Al S Sl MR N 8 g phdocc

cul tur ¥ the potential to
diffép§ﬁFF§¥gw?W?dﬁ%§%ﬁ%atives of all three enbryonic

germ |l ayers (i.e., nesodern1 ectodern1and endoder m

(Itsk vitz-El dgr e

5(2) : B8 95) %'E qc%‘Pf“é’r‘?Sé‘ﬁF Oe%t%wa%mu'ﬁod'el Callag@aPe:

for the inve tiaqn_of nechanlsns under | ying

pl ur i Motesytar P‘%ﬂbl '8y and differentiation within

the early enbryo, as well as providing opportunities

for eneti c mani pul ation. Appro riate proliferation
Ritngigh v ol 26| BRicst Ol ABIPUS et gl GREEeRGS 18 Mot ruled

generate an unlimted source of cells, suitable fo

ceHl, exaver tindha sremefof golveatexiradiion desslibed f‘?fﬁnT@Ithat

damage or dysfunction. ES cells have been isol ated

fromthe I CM of bl astocyst-stage enbryos in mce

(Solter and Know es, (1975) 72(12):5099-5102), as well

as several other species. For exanple, pluripotent

ceII I|nes have also been derlved from

. Y Y o L N |
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human ES cell |ines have been derived fromday 5 to
day 8 bl astocysts produced for clinical purposes after

WO poovior1sge fertilization (FVF) or intracytopl asreTIN0e 090181

injection (ICSI). In addition, the isolation of ICM
fromthe norula (day 4 enbryo) stage has al so been

r gplsriselatgdds| always puaire. gndliggsiyities geh diESacked is cnaroriibe other
i sol ated from human bl ast ocysts. Human bl astocysts can
bayebttat iedistaedhuman in vivo pre-inplantation

enbryos or from|VF enbryos, intracytoplasmc sperm

i njection, ooplasmtransfer, or other nethods well

k BeVoretsublduting thé reddtioh rixturbeo ATED Heyimd oF8ng @they ridthod -
be derived froma bl astocyst using standard

| BTG GRAN S tfliezel i
R %gégﬁ%ﬁ;tggmg% Thoﬁsﬁ@ﬁg et8 “}g?gs b(yp %hg%”t'ca'

Séﬁréctloﬁ‘lnde\%eﬂb%tﬂ%f H{)yﬁ% %tc,,(@goﬁ)\msqe%& §5RHR reduced by

|ncorporated herei n ef erence

ER A AT g BB e g

q@l n.by reference). Alternatively, a single cell
h enbryo can be expanded to the bl astocyst stage.
Although numer ous human ES cell |ines have been

S 8.0 BBl Uyt P, el e
P T R A T .

One nethod wel| known to those of skill in the art for
gEhepaeeniptininsiesialised diqpig-lisipid exiiaetiuy gevipments such as
met hod i nvol ves renoving the zona-pellucida fromthe
bihesRistygs Filmrfcvapsddtart (Ride )t hallih@WHilbyEvaparaios (Fige), gic.i n

whi ch the trophectodermcells are |ysed and renoved
fromthe intact ICMby gentle pipetting. The ICMis .

t Rba MEuitadided meactionspass adnensubjdédtad ko ITHE, apart of) thehkertiary
appropriate nedium which enables its outgrowh. After
9atrode D MY alorih@ith GMtetess wrhzeutrgped Histibed bffs Otieatsidme
into clunps either by a nechani cal dissociation or by

e R VRIS GisHIRG GFRUbEAhstiRNEd Wie skl Badd @ the RLBhRAd Mass.
a fresh tissue culture nedium Col onies denonstrating

ufglisf Bﬁ&@&'&h%ﬂb@éﬁam C%VP et '?)‘F“tW\éjsugi Fn &Rl ?rﬁ% &tiary

by m cropi pette, I'ssociated into clunps,

ag !&ge@ler)) % SE@?%&&I&”AE@ é‘tehI eofté?t{?l E}%fé {H‘:él Yoss in

split € to Maintain:

i.fferentiated state. For a nore detail ed
dgg@?@p{i%g&%ﬂwtﬁgw Bsur gery techni que, see U S.
Pat. No. 5, 843, 780; Thomson et al, (1998) supra

Tﬁﬁﬁegﬁe B Bhiceg hamhe S st ipely bon Sy S
4 q@§706 13;  Gardner, et al $1998 Fert. and

qqefit @ frssiertiary agudeisssubigfted tq dryinigoRPpesat By this
here| n by reference. Mthods of naintaini nc}; human ES
c81atgod. {hafoaghng of e deitinet amidel sHchas BMIE intthe ecaatien merss
but are not limted to culturing the cells in the
piscksgiicedof a feeder |ayer, under feeder-free
conditions, in the presence of conditioned nedi um
and/ or on an extra-cellular matrix supplenented wth
sdhentasctioontiass maedalse doairdireThy exwmdiad iry evatendmniscible
for exanple, g-irradiated or mtonycin-C treated nouse
esbiveonhsucH adethyl asdtaigVEd)cangidiad and therawashdd with aaturated
cells. Wien cultured in a standard cul ture environnment
in the absence of a feeder |ayer, human ES cells may
rapidly differentiate or fail to survive. Unlike
murine ES cells, the presence of .exogenousl yadded LIF
does not prevent differentiation of human ES cells.
Feeder cell layers are used to provide a
m croenvironment (or niche) to prevent stemcells from
di ffer ent| at| ng aI ong the| r natur al course. These

r ' .
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order for the potential therapeutic applications of
human ES cell technology to becone reality, techni ques

woray/oemnsabl e t he production of enriched human PCT/IN2006/000181

ES-cel | -deri ved specialized cell typesunder defined
growm h conditions, a pathogen-free environnent, and
ssodiimathlariteibriex) seldiéch far reintaval ebBiiR amhthenAiaken directly
present, there are a limted nunber of human ES cell

| fon e |ationi dfdhlcginated dueeyser dprivesieas. a very smal |l sanple
of the genetic diversity of the human popul ati on.

Hence, there is an urgent need for the generation and
chigs awiigs | grbined fedm awdi Agitatetl Tkinl FimnBaer #8TERE for liquid
cell line may have its own set of characteristics and
ashvaBtagRw fcempdshibRs eBbntaMMd CREE0RSd iMmparifiad, t 4fteH abrine
popul ation. Furthernore, the availability of nore

g\fd%%gpgs:fcgo%ltéinét% gb%gwe;iﬁérgﬁﬁﬁgéél@ %d%}dgpfca%hipbggﬁs tWASich

orts n criteria hunman

ﬁj@'t;{@gg'iﬁ% %R@Hﬁétteé.%'ﬁnitc?&%ed’ériv%ﬁvﬁ PrRe %%@t&liggﬂ%%% on

e- i ntenance and expans on o0
RO RN O APPEaNSd of oPIPRET SUPRT] BIoAaNEI & differen

identification of pluripotent human enbryoni.c stem
(gaPewtipR oﬁpb%ﬂ@é@vaﬁ?md@ar@??@ﬂ%%fr%iﬁleéPP tipRganier only
will allow the human ES cells to be nore effectively
uelidainiceep RO Yris taelvEIR seliElsorerg dissalyasinglS B)sstasi tdhes by
for exanple the Indian popul ation. Preferably, the
heeight ES vedet, snaviel preferaklyhlifeio 2.8utivoey.t el hensuspendediisplids
all el es which express HLAs that are generally

cwepafitbiedl usih sn approphibtafittepaid ermitegpHodf theeclear didttate
popul ation. While certain of the HLAs identified may

bepaxidde wardabijisleds o hiatahahtl abst SarRtdd withe pieggtdnate
popul ation, this frequency is still considered

Shahi it CaNtiviS ewdcdihd ney Al edcetat
AP B, SRR EIAS COUTE BSLIE R oot

TR IR R e el W 1
S SFDBRYRE, S T Rl BT ERP R
CSTRLLE g BEaRobio Sl S S b reovctven
et R ) < RS e

passages, and (iv) one or nore of the HLA alleles set

f dherextractewloeganic ayer pyaspanabized astd plasrioped datcani@ianthe
ES cells may further conprise any nunber of the HLA
akcbelpesndeta 80bth in Table 4. Preferably, the cells
conprise the entire HLA profile set forth in Table 4.
The human ES cells of the present disclosure
pTateagudopshayer was futherondracfed popaditinateaalount of a single
characteristics that have been identified with human
E@atel infinistidle exapaphgly rhiseiiassivé® siehlas raéthyteme dichloride,
present disclosure (1) may proliferate in an in vitro

CuliviaRelf8, QHAENORRHIRRIS, nicthylddtByl ok tad TroRtio of the
difflerentiati ng when cultured on a fibrobl ast feeder

L%&ﬁéo&? tc?gréqg@i $éht HWas 4Bk t8 E1g<?bat§t1 6854y ré@%égg\)ely.

under r-tree conditions; are positive

i e R e

al kal i ne phosphat ase; (6) express high I evels of

tel onerase; or (7) are capable of form ng enbryoid
bodi es when placed in suspension culture. Li preferred
enbodi nents, the preparation remains substantially
undi fferenti ated after about9 40 passages in culture,
nore preferably after about 60 passages in culture,
and nost preferably after about 100 passages in

cul ture. Although colonies of undifferentiated ES

. - a
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Phot ograph 5.6 shows Connexi n-43 (+) hESC, Photograph
5.7 shows E-cadherin (+) hESC, and Photograph 5.8

wa@bev®1B8bkal i ne phosphatase (+) inmunostai ni ngPOT/INPRGD00181

fixed in 4% paraf ormal dehyde. Al of the markers

anal yzed are carbohydrate-rich cell-surface antigens
eliee pitragied prganighipyer Was Rnatyzsch apd ovan uwehivgeatain the
transcription factor, and Connexin-43, which is a gap
jaomepouwnd ‘eol ecul e. The i munof | uor escence anal ysi s was
carried out at every 5th passage during the

propagation of Relicell (tnm) hESI, and all antibodies
ublelageeeusFRTE- Wab tleadsatWiages with siodium pihiotidg ragthe pH was
illustrating gene expression profiling of

wsribef dgetie midjuateatitogendsli T helrexudeus daldr (Hay) thekSxtraetdd with
line at passage 22, thereby establishing the

pi:ur 2 petiemamenfvil BEogBhic ddivehtistich @RGE:thyratetitd t Methyl ethyi
The RT-PCR analysis was carried out at every 5th

PastsRE e ey Adtatehetddr QRECAtTHRNcGhpbiRl BRI lid 1R organic
hESl cell line. The markers include fromleft to

H . . . . P .
LSty W el G0 §F) TREEImpb AR €11 SETRIhG AflGe R laver
5. Rexl 06 _bp)a L 6: Sox2 (448 bp); L 7. Th
(‘%%rfeﬁéﬂyﬁg%‘tgﬁeep)é fF?;gi (3740)t§|0);( Lanepé: Ag?:gZ (684y
bp); Lane 10: Dppa5 (353 bp); Lane 11: UTFl (230 bp);

Lane 12: Criptol (217 hp).;.Lane.13: Fox (165 bp).:

B AgmEzam ke tonpptg) & 16t sRE i Squsielie e i laver pH
bp); Lane 16;  Connexin-4 819 bp). and, Lane 17: 100

OB aF RRIUSISth 0 BRWGAICT BUPESat BAIGT MR R FER ENiEKg was
is indicative of the high self-renewal capacity of the
hegfshtaiede el he poHeousdapeHWas fugber a&tra&t%wﬁe%ém A times
gene control. Details of the priners used to anplify

t We ofindidrieselueitsiust agaiey asetateriivyldeedtate, atabl e 1.
Figure 7 shows an analysis of a teratoma forned after
the injection of ReliCell(tm hESl cells into a SCID
mbis exrgAnipl layénsoc@nainiigSCoimpaenai ‘t1 thdit fwas diidS at whicht was
cells derived fromall three enbryonic germl ayers
wheried njchatmdlizet an@CobneardmtedPamader Avadumww patwdp wi 8o °C
of the teratoma; Panel B: denonstration of endoderm
dereifarablyost 40 ni4sst@ Rahperitiree! Dumg traeehcentadol, e pH of
denonstrati on of ectoderm derivation (neural tissue);
aihd SRNES wasaRSinfinde ABNSAI @ih@R0QunBSBEREM. The organic
derivation (blood cells and bone, respectively).Figure

8 i ot oo , -~
S%%Iz?@n{%% éﬁ{agf)&fte@ off éc/&?%?él?%@a\ﬂﬁ rl}%\“&\g: Ig%g/lrl[lp( tc%ﬁammg

> l:a: onmerase activity in
i 7 usi 3
§%§EEE%Q%QHC€S§$%iﬁg%ﬁégﬁﬁ%§§%§gﬂgﬁgggg?@$§@“%ﬁ%gmhonofa

Y L s
(Heat inactivated); Lane 5. ReliCell(tm) hESI (p37);

Lane. 6: ReliCell (t ESl (r37, . Heat 1inactjyated),;
CBnBick syibw Fiase B oPlaed Innish o S5 FGeS W of etny
tenplate (1.5 m, provided with the kit). Figure 9
sheriats vias aﬁﬁﬂdo@mcgah@wn%%r%m Toerivias added and kept at
I ncreasing days in suspension culture maintained in a
sanatierepetstirerfo( a4 drata B9 hre forrerystelligatidrer Ehe icaustalp were
in vitro. Photograph 8.1 shows a | oose

atipndijetred, ondshey vith hethglenehierlidesarad aealyBddayEPILE .
suspensi on cul ture; Photograph 8.2 shows a conpact
enbryoi'd body at day 10; Photograph 8.3 denonstrates

the initiation of blood island formation at day 14;

and Phot ograph 8.4 shows dense formation of bl ood

I sl ands at day 21, which is the evidence of

angi ogenesis in vitro. Figune 10 shows

phot om crographs denonstrating the in vitro
differentiation potential of the Relicell(tm hES

cell line by inmmunochem stry of fixed enbryoid bodies

T -l i A PN oA
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can be used to derive therapeutic treatnments that wl|
be nore effective in the target popul ation. For

wezamplms99 a preferred enbodi nent of the presenpCT/IN2006/000181

di sclosure is directed to generating human ES cel |

l'ines that have a hi gher percentage of markers, such

dkhd othemogygaeitilayerarddainedi at caiousnstages exbinattivene also

popul ati on than a randomy isol ated human ES cel |

| domeentFated avd Analggbac € rofmethiei slvifietl soltiomeatr ibpesrid ohabbve

therapeutic treatnents derived fromthe ES cells in

iR Pasticlion . schemee Xas®! ¢an BeUrbrSedfin tdofid gRAGt bg using

di versity of HLA isotypes in the North Indian

ﬁs%g\é{éﬁi%éﬁ% hRGRVER R GiflePira e ESH BN @fsuehd 8biDtion
LA alleles 1 n that

opul at1 on. For exanple, Mehra et

b0 AR A 0T P Ao, o
AL S A At
HLA- A2 ire. Thi i j par

SO HSRG (h aserPlSh GBI o adsaeh s tarol KRer By Giher

hi stoconpati ble with the patient popul ation of .

| FURCHISLOT MigARl obyend|ang separalion i éheoll KoY Pesyiiable
particul arly advantageous due to several unique )
ppropess iiecudingt tiying byl varioushinegthodsl )comprarisig bl FeD ofirying,
differentiating into a variety of tissue types,
bfedereodmyingt epraly ldryihg ead dges likd.ayer s (endoderm

ectoderm and nesoderm; (2) Are self-renew ng and
capabl e of propagating in culture for at |east about

4Qn tzolapbioh ct@Rodificsimgesichrasonmlg pattidlly foidwitgitime sgheme of
pl uri potency, high telonerase activity, and normal

kakty£tive S rificatiéie ohfPad! £ ceftaino@phane thely Gwitdhiel ever to
(EBs); (4) Possess a unique HLA allele, which wll

pér%f’thgf nRGhEETof MR AL L8 41861 iREIBAES WitHih RBe scope of this
transpl antation fTor a selected popul ati on of patients,

PR s Pehopulent kil TErRRSE 9, M
S D S5 B P St s

I ndi an ulation;, (6 n be d to screen

cg‘%ﬁbﬁﬁ gk?e i) Jeé{%gniﬂ Lso & Ofn{‘:%chY e, Al MR agggumn
their effect on the cell population, cell toxici 3/ r
rerematgapbic olation: methed; Mckidite Lyt ohot HHH:*GE’?; C%ﬁumn
be used as an alternative to conventional in vitro

t oixiogatggnapbie P8 sflanizen sdjcasebdrd therikend toxicity

studi es, using, for exanple, hepatocytes,

cardi omyocytes, neurons, pancreatic islet cells, or
ofhethec eainel fimet ppewdifinativador rasieptaiigan oESchemes abf solvent
the present disclosure. A particularly preferred human
ESxigattivel pudficatibh ahay oed eapplied dbnhemngi advarnsetihgtep, omitting

Relicell (tm) hESI cell line (Mandal et al., (2006)
Dehilier etpsatiependidy 84 4199 ainh o€ pupficaioa cindeaseiongtas the aim of
reference). This cell |ine has been deposited with the

NaLtifdlonCRNE&tield; 4@l IsuSki fngRatidiNCESmodiidRionkngiea also
and wi |l be deposited in an international depository.

Thi ' 3] . I :
TUBLRE ke SR B 955 AR PRy s hion o

e S
asuPFRetalvted Py’ Sty BIREY B S5 S HleothusEo Brerictsp of

STR anal ysis. Examination of the in vitro
differentiation potential of this cell line
denonstrated that it is capable of giving rise to
dopam nergi ¢ neurons, cardi onmyocytes, pancreatic
islets, and hepatocyte-like cells belonging to
ectoderm nesoderm and endoderm | i neages,

. ——~ o a1 e
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passages in culture. The human ES cells al so
preferably possess normal euploid karyotypes and show

W@e00gioomse9 al t eration in chronosones even aft er PONEN2p&@00181

in culture. The present disclosure further describes

t he uni que characteristics of the human ES cells as
ethiedaneealishiayel Avitnch STFRle weatey.imKligciblgpongpanadly seéscible
play a pivotal role in stemcell-based transpl antation

t selventi ;wch dhenethyleniet dichtnidef etiayhooedater efisddred dichloride,
elenents in the genome by STR genotyping has al so

beREE ethiPREloABL ahd) tsEHIRS Jhetdif |tils ratREbUAE U8B Yhase to
mappi ng, |inkage anal ysis, and human identity testing.

T Yisd Ly
IO SRR 3, N F O SOIBf v

"@5 Qggﬁyéﬂ@%fttﬁégﬁeégﬂ% ga].t)/e? th&%oﬁe i Fé@gﬁ?%nd extracting
gi&f’ﬂ“ﬁ’fﬁ“#ﬁ@% lrh R ph PAHIUERRABIS SoRet yen e
g el SRt thd arelate, eviene g, mtevl&é'aﬁdeaone

fron1a|| t hree enbr onic germ | ayers including

nbtmay ke egrpssible M@rr*@lonc@a? PXER@IONSfolde B Tipns éa@rated ‘Sodium
striated nuscle, hematopoietic cells(nmesodern), liver,
pehlpiidée gelugjom imedne by @ cambinatiepiof marﬂmsolead’ed éhug, many
neurons, glial cells, hair follicles, and tooth buds

( sorodanatjons Bndsadaipéatmcksefitise inventiyn bleincedhin thiseshdayfication
exam nation of the histol ogical sections of the tunor

f arampdssiblenagd afit afchimcided @fthinnjlecttepe of theinintsSof this
cells described herein. The derived human ES cells are
ajnsengapabl e of form ng enbryoid bodies (EBs) in
suspension culture. As used herein, the term"enbryoid
bodi es" refers to an aggregation of differentiated or

updhfbfisearti dseAbed BRI WA ESveahd ?u%ﬁ'sre%‘ﬂ?i@é’tr&mgahow

pr|n1 I ve endoderm generated I n suspension culture

e u@{eﬁ#tt@r‘?%&}ecfwt fébf&atugﬁ' bf REsabd J (ﬁH eghl})hﬁ‘&%geéucrose

ng ectoderm nesoderm and endo g
o SEPEERY R oo Glawsyd BRRSE ppedr @Jﬁ'a%iaiﬂu%&ﬁre 3 a
C A Bt R g Sa e 2iTe: GogRaeply fihoifputting

enbryoi d bodies and their detailed characterization

nmayy %F‘G@F%ﬂ? Q%I“EPaBP'@PPﬁ@P@Iﬂf 3 teastioaieret ainiacesnsisram
the fate of ES cells. Further, the differentiation of
ERkes| los amseuigeselr adreghbentyige t/ha dugbessrpiregie takepr for
suitable growh factors and their supplenments may be

i isoldiongatdeskpdratian @dnyeapitabbn gé ties atvemgjotBsialogous to the
suspensi on aggregates are allowed to differentiate for
16aids day sbviouES agdirson wkitidd it thieldrt isTheludRs withimethatsedpe
may express a set of |ineage specific markers such as
Kef @id mventidieratin 15, Keratin 18, Sox-1, NFH
(ectoderm, Brachyury, Mxl, MyoD, HANDI, cardi ac

actin (nmesodern), GATA4, AFP, HNF-4al rha, HNF-3b

al bum n and PDXI (endodern). The unanbi guous

expression of a set of differentiated markers clearly
denonstrates the differentiation potential of the

human ES cell line, for exanple, wherein at |east 80%
of the differentiated cells may be neurons, 30-50% nay
be cardi onyocytes, 80-90% nmay be hepat ocytes, and

40- 60% may be pancreatic cells, depending on the

culture conditions. In certain enbodi nents, the human

ES cells described herein nmay be used to screen
conmpounds, for exanple, small nol ecul es and drugs, for
their effect on the cell population. The conpounds can
al so be screened for cell toxicity or nodul ati on of
expression. In other enbodi nents, the human ES cells
dlsclosed here|n may be used to study the ceIIuIar and

o, . e
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formal dehyde. The gl obo-series glycolipids SSEA-3 and
SSEA-4 are consistently present on human EC cel |l s.

woedoffermsed i ati on of NTERA-2 CL.D1 cells in vitP@I/IN2006/000181

results in the | oss of SSEA-3, SSEA-4, TRA-1-60, and
TRA- 1- 81 expression and the increased expression of

t EeXARPLESseries glycolipid SSEA-1. This contrasts

with undifferentiated nouse ES cells, which express
SSEA-1, and neither SSEA-3 nor SSEA-4. Although the

f ECAMPLEOf1 t hese antigens is unknown, their shared
expression by Relicell (tn) hESI cells and human EC

cell s suggests a close enbryological simlarity.

Al Kt D i lind opadiatsasiy, Wrad didssivadeinp753est demiablalibed@iater
ES cells. A successful human ES cell culture of the

PrAgeRhs RGN réiiole 80& frtlofitte ‘é’bft(ﬁ‘s tgs ﬁlt&eéih |3:J§ed was

surface markers found in other established human

F ot P3RBT LS PR Aot U, wes soL

2 0GRl P RS apre, Brifard povaoetny
 ROEIRIP P BDe. O CHEISTE XGRS < RBBUVRB KRR SePRFRGand the

muscl e, and hematopoietic cells (nesoderm; Iliver, ]
prAGYePHS daYRitWashadia gontaatedt widpd feshi 3o (o fae gamg organic
neurons, glial cells, hair follicles, and tooth buds

( sotvsié Miyturel) Thealeyersyere Bade esgdratechuman ES cel |

i nes have normal karyotypes. Both XX and XY cells

i nes can be derived. The normal karyotypes in human

ES hsepepariatass layerd weee ianatygad riasThiroLayer @breonategraphy and
karyotype found in human EC cells, which are derived

f tbennspamantesfusrpincompogndsl frem ggqueouseld organiar layers were
(teratocarci nomas). Although tunor-derived human EC
ceabtoldeteSTRAVE.CS oy@eil @RBNé ighSisk Nuseanas 86t WEES| cRlectate:
lines, all human EC cell lines derived to date are

anidpbid: dyaftiUsThe ‘éaﬁ@mﬁsla‘}grl vakithES cBRB IR B2 (CBF Lthy]

| ines can be distingui shed by the normal karyotypes

| 2Bt MBI ' a i
karyot ypes ougdéﬁy%@hgﬁéélﬁg%'l rﬁg%%gép{{%%?ﬁg?rs were again
k " ht.is nmeant that all chronosones normally
cﬁé%%@%§§W§?ﬁ% of the species are present and have not
been noticeably altered. The normal karyotype of a

h n [l lin u t that this.cell |lipne w Ll

r HRCR oSG v s TIPSRl gteR ol Sl e ¥ ko). The
I rt cells are capable qof continuoys indefinite .
BT et Rols ffet i PlSTb o e R0 1 8% °sodium
Ionger than gne year of culture is sufficient evidence
ofCarbrRse &pjution. %Beﬁﬂﬁﬁa‘@‘%’éf wagdhenpdsacipd Witht9 lhpgethyl
property fail to continuously divide for this |length
ofacefate tweatnsk thpInyigraiiement TESS de thesorgianic layern wasieheeked by
proliferate in vitro under appropriate culture

coridi.t i bhe dqueousngger tMaanfusther yedratexhavithi BIO kgi oft abdium
t he devel opnental potential to contribute to all three
erdhiorivie @nde ertractyerwith T40 L dsfv etrgp nagettate. potientiaydrs were
can be denonstrated by the injection of ES cells that

haxpakfes il therREeb@s 18/cPVRIOOEIRENREdIOGhdeP Ricudm at 55°C
year) into SCID mce and then histol ogically exani ning

t Rgd ﬁ\%%ogiidn]f &%é%r%f%l"shﬁé&%hfilf&'f‘éd fo.ypl*lﬁe FRARYRD &8 from

occur randomy wth p onged culture, the majority o
h l.S..S mai ntain a normal karyotype for
Igﬁggﬁﬁﬁﬁgﬁggﬁvgggm% d'continuous culture. This can be
denonstrated by detection of the tel omerase enzyne
activity of the human ES cells at the | ater stages of
propagation. High levels ofi3tel onerase activity are
associated with cell proliferation during enbryonic
devel opnent and with cell transformation and cancers.
f) Culture conditions: Gowth factor requirenents to

L Y R r r




15

25

The follow ng exanples are included to denonstrate
preferred enbodi nents of the invention. It should be

wapprecisas ed by those of skill in the art thatP€TEN2006/000181

techni ques di sclosed in the exanples which foll ow
represent techni ques discovered by the inventor to

f umetdrganiahyers verd popleddbyetbentind he.5 iy éndHaetoal aved added
thus can be considered to constitute preferred nodes

f @il diifrelI BF b Gfin PN @8mpeRAsR. The Skidtibniviad thenditered to
should, in light of the present disclosure, appreciate

: . . b

o ﬁg%%&%?@d&ggﬁdqw 'BgBS@rﬂPaté luih gr %amn?.%l%%s@ ufdt 5 L

Iments and st taln a or sitmilar re

SR P B N R T et
A SR MTTT T R MRS R AL S TR

(bl astocysts) may be isolated froma variety of

souaeesf abaesd Opiwascshipiperdp whichahoyt & xr%fn@thyl acetate
recovered in vivo fertilized preinplantation enbryos,
owdgaddadh vitro fertilization (IVF) (for exanple
enbryos fertilized by conventional insem nation,
intracytoplasm c sperminjection, or ooplasm

t rienes peaduct sontent plagsansdyzsdsbw P ldbimiheedyupy masupndgvas
or donors who voluntarily donate their surplus

erfbunyob o b 62%€e BOdholyDSSavas adeed s seeding andhih@ copeséswere
after acquiring witten and voluntary consent from

t hepe ferottpsasizatiordn asshr. Alhkedrpstaisv@bie, thehapteasy 61.8kg) and
may be derived by transfer of a somatic cell or cel

NUGAHER With ©.AD rBEHGlRalRShIORTY bRd Nerd WRBA. Ohe mother liquor
non- human ori gin, ich is then stinulated to devel op

t QNéshEoﬁ’éé'}ﬁrra‘Pé‘tyéﬁd $ha0esecdd %@Fé%?%ﬁls $3tiBRY Rks8Cond
have been cryopreserved, or {esu t" from’enbryos which
\é\gc{gﬁ) ol %%péeoz%rr ﬁet‘%l% %\t)a agbt%ﬁ’[%dgigérgi‘tbggﬁotﬁgg g@.&edr{,g‘r"@gg bﬂ)duct

nue ev Into a st''s

* arkesEct ap ERpPEtThY i RAE RS B0 R Al e

bl ast ocysts in which the inner cell mass is well
dﬁ%ﬁé&&i&i@ghe devel opnent of both the bl astocyst and

t [l mass will vary according to the

species, and are well known to those of skill in the

ar Epbryos are cultured in nediumconditions that. .
e AT o R uF 9 e nest s R R R ltheos Bl extiatiion in a
bl ast ocyst stage. enbryos (Fong and Bongso, (1999%,

ediiq Higgid sxiagipm eP-IMN. by The f lwneplume, dviv) Jefigngl ethyl
Et hics Commi ttee approval was obtai ned before

i rgsitate nneetralirpdsinaas der exkactinsewaged.biln Jdiengthilimaatate
bl astocysts. Prior witten consent was taken from

i nebitraictl tials skepaoatedfvoas halyde &ri DAS afongant @ndsD irbegrdent. It
for this study after conpletion of infertility

t reas n&sYrs thdthabputoti 0ol ofgihieetatal YDMFemh tiee aldutialized mass
vi abl e enbryos frominfertility patients is described

bepfiorad ko thé r@nyiesddthiez aktral. FoRe INGS florMABMeutralized
first nmust undergo pituitary suppression treatnent

4 ; \ . .
ot 9 B R 901 o1  qgpess
Coéli%%#thﬁ qﬁ?&ﬁ@%l% e S\Hfgﬂ’”ag; 'S\/QH%H\”’[EQ \)oqu‘?é:td otﬂe(’%xtract

Gonadot rop or 7- uring |ch5rom¢

f the falldicles i i tored by ult d

o1 aiien ekl B8 oboRREet e fRa otpad 37 RERLARY 1§ extact
e s P A e

di aneter. 3) Qocyte Retrieval and Recovery of Enbryos
QCocyte retrieval is achievad by follicular aspiration
at 34-36 hours under ultrasonography gui dance.
Fertilization is assessed by the presence of 2
pronuclei (2 PN) and the fertilized oocytes are

a - —— e, w N 1



Thereafter, the cells were grown until confl uency,
W th nedia change every alternate day with periodic

woRTooIsINg. 4) Freezing of Mouse Enbryoni ¢ Fi beDIN2a6/@0181

Freezing of the cells was done at confluency in

freezing nmedia conprised of 60% Fetal bovine serum
2@¥dodsO sahdioR0YWasomuldet e toretlica. orgamic f cercEntte t Ard mixed
cells were resuspended in conplete nedia and then
mi&dughlylfof 18 annutes aRdiatowadttbeettt ithellajers Maére separated.
freezing suspension was then dispensed as 1 nl into

CIHRY labifiof l&hsattlﬁ}ﬁ{edlsé'ﬂluﬁoﬂ’ﬁ@hd@ selufibh! hlng %'nHSseparatlon
These vials were then stored in |liquid nltrogen

t &SRS B t?)mQﬂﬁ%ebeP%é el c (&ﬁgran E Fg?‘érﬁ@ Sract

fe ers are qualified by exam ning S that

U REP Rl Un PR CISIEELPhg FESRASq,Th | (o6& Brine

ron |nvoIves assessnent
pararpéters I|{< {E'E‘ g| cal analysis of the human ES
c YIS WAPE 89! el %1 and 2.2), expression of ES
cell markers by immunochem stry (Figures 2.3 and 2. 4)

RT- Fi d. steril.it heck by endot oxi
e b6 B enial pROTren e AT R aiorat e chaps further
used for i sol ati ng, passagi.ng, and maintaining the .
REONeaNMrated) taEspxiBRIM., fakga. in M@iﬁP@Edsdeﬁ(f@tYﬂﬁ@g&?ﬂng sodium
exanpl e descri bes the derivation and mai nt enance of
humsinodse.c el he . deBeetyiried irnass ovasarbioM 801 hgvad takrisdor the
Enbryoni ¢ Fi brobl ast (Feeder) Cells The feeder cells
stisolation nf TGUi d nitrogen were thawed and cul tured as
needed. The vials were thawed by placing the frozen
vials in a 370C water bath until the contents were
s€ehhis tsbhitled . watheortacted ntith 8@ Leoft drganic alolhvent edxture aontaining
tube and m xed with warmnedia to dilute the

Cra0vR ety alcanite adde0%ed g/cwiekane! The ethers asus pepatated and
and plated in fresh MEF nmedi a (90% Dul becco's nodifi ed

EagbeagudBR@i 1afbHng 5331 0shth&BGn al@rpésﬁe?:@L BOVthé&same
ser um (Hyclonée), 1 L-Qutam ne (A BCO, 1%

g@'t%gseg‘j\}ﬁgnoi }Fséogﬂ% %%Ial%catll ss@ﬁg?é%dr;te fl asks
Once the cells reached confluence, they were ready for

ﬁEk{?&j Ie{%?s GRS SRR B onvﬁégéjr é}ﬁrc&‘}é qu and

eat% al'l\rATm 1 rra
““*IF’? HBE e aeﬁaﬁ'ﬁn SPh Z%H@ér%n* éﬁ@%@%%ea%@gﬁé"%ﬁ@ were
' T
B2 S RS B Vo i e

C and then trypsinised usi n enz mes |ik

t ryGRIPRCEARICT ) TRb8 @tuiapYS Iaer avasHBRn concas Wi 2 bodgthyl
onto 0.2% gel atinized plates at a concentration of

6. 2®atepvige| angl davers Hepacieds Weeesqiasated lawgrs were again
i ncubated at 37C and 5% CO2. These pl ates were then
ustedofded Il BtCng of isol ated human ES cells. 2) ICM

| solation To isolate ICM w thout risking cell |oss,

t he whol e enbryo culture method was enpl oyed on day 6

of Thd@agerbuy tayeumtasr the () Fadqunatesd WithrsddB)m chitegide (17.6kg) The
zona- pel l uci da was di gested by 0.5% pronase for about

2 pHNYt @fe ddiRduEMayss Wieradphsié@diooneutral using 20% sodium
mtotically-inactivated MEF cells. The human ES cell

C U4 BbRatER | BnU SIER acﬂjetdmma;t@qm HUR cx@BstealsitPHS5 8QSoethyl
DI\/EM F-12 (@ BCO wth glucose 4500ng/L), 15% ES

AR A 9 A o v o

soI ution (Q BCO, IrngI utam ne (G BCO, 0.1% beta
mer capt oet hanol (Sigma), 4ng/m human bFGF (R & D
systens) and 10ng/m hunmanikeukenm a i nhibitory factor
(Sigma). After 7 days, the ICM clunp was separated
fromother cells by nechanical dissociation with a
mcrop| pette. The |CM clunp was then replated on a

~\
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Table 1: Details of antibodies used 3) Gene Expression
Anal ysis by RT-PCR Total RNA fromthe human ES cells

wale@clhosed herein was isolated by TR zol met hoRICT/IN2006/000181

(I'nvitrogen) according to the manufacturer's protocol.

1 ng of RNA treated wth RNase-QUT ri bonucl ease

i ehgdic olayén mast cheeked Wiis Tu€ed Tlhe arDeausylaybesias further
Reverse-transcri ption using Superscript reverse

t satsatadpivils -0 kg(dfnsadivrogeipridendn exgractel with 40 L of ethyl
(I'nvitrogen) to prinme the reaction also was carried
Olicetdf&R PTheELRyeme ezl ephbstet 0 afll S thd JsdrdbUEANREN was
cDNA and genom cDNA by using individual prinmers

SRRALEMFaEundlf TSR aB%8PS and the dirPNAIMR crystals were
anplified by polynmerase chain reaction (PCR) using

ARRERS & ?@fiﬁﬁ%{yﬁf . éfW%%?@aniéQéI;se%as Hﬁélg?&ﬂ
appropriate priners. e expression of an array of
mar kers was eval uated, including undifferentiated stem

Ve et oo e
TG R o 31 RSP0 STy e

(ectoderm , Brachyury, Msxl, oD,, HANDI, cardi ac

LR VE i) a1 ot BaNCagta g s AR EREBSE dapato 15 L
al bum n, and PDXI eéﬂ(:e(‘ndodern). Table 2 sets forth the
détege svhere iyl Geiate swaggompletehyh eergevpss | 25bCrf \@yglohexane
performed for 35 cycles, consisting of an initial

deves added @ndaeflgedCtd cemavenwalere frbol thewaasby A3hick syrupy
cycles of 94 C for 30 seconds, the annealing

t enpey af abeutod.Ot ke was sgirtainedetlogehieh patione 2.5 br ofdéthyl acetate
seconds and 72 Cfor 1 mnute. The last cycle was

f aldoaededoy a final extension at 72 C for 5 m nutes.

The human ES cells, at early as well as | ate passages,
exhi bi ted unanbi guous expression of a set of genes

aSEHRE bRt %rﬁt@npbvuéiaﬁﬁ‘lﬁé@% HFlGIGH Rk ;mAeNadd was
Rex- 1,p Sox-2, Criptol, FG-4, Yl'hyl , Utfl, @'Aﬁégg;z Dppas,

anguid E&The 8294eld0928f 32P, BURhIRBgREQbELEBsE Urds BBlded as
Connexi n-43 and Connexin-45 (Figure. 6 and Table 3).

H [ V=

d?&gﬁg{do%q Weé Ihidis WRed k@?t %rr]g 5 ”tl HRioh 98t Eillewpsw Erystals

expression o ese nmar

g L TR SBENL B O FoOOPER M
L R oD 9 S anc e

expressi on of early-stage ectodernmal markers |ike
KePhEiystallizakan afy secosd £hep REBAPY P Srystals Mag-Qpigiaed drom the
14-days of differentiation was observed in the EBs.

| ihethesdinng. Thepeodups was blepded sindnarslyzeskeRy Hikkeng was
on the O*-day of differentiation and the | ate-stage
neavod & bel&6¥db. mar kers Sox-1 and NFH were present

only on the 10 -day to 14 -day of differentiation
(Figure 11). Anong the nesodernal |ineage markers,
MVefrthea vipork -atamgda o et scapsoafigian ohwbecisqrogreasing and is being
expressed uni formy throughout the progressive days of
diddmnmesntédit i on. O her nesodernmal narkers, including
brachyury, HANDI, MyoD and cardi ac-actin, denonstrated
weak or no expression in the human ES cells (Figure

11). Simlarly, early endodermal cell markers,

i ncl udi ng AFP, HNF-4a and HNF-3 b, exhibited an
expression on the 6th and 10th day of cell aggregate
formati on, while GATA4 | evels denonstrated a transient
increase fromthe | O*-day up until the 14 -day of
suspension culture (Figure 11). Very weak expressions
were detected with the nmarlkers for nmature hepatocytes,
pancreatic islet cells, albumn and PDXl respectively,

t hereby indicating the absence of mature endoderna
derivatives (Figure 11).Table 2: Details of priners

e— U g g, pe— g, p— ™ 1 A1 R '] TR IATT"Ir~ N LN NS
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covered as enbodi nents of this invention. One
enbodi nent of the strategy of solvent extraction of

wao bdog/opmsecess i nvol ves preferential extracti onPOf/IN2006/000181

chlori nated sucrqgse derivatives in relatively pure
formusing differential solubilities of various
closely rel ated conpounds ChAMSferent ratios of
aqueous to organi c phase where the organic phase is
provi ded by one organic solvent or a m xture of

origani c Aopreesdss.fol MkSlapbwCcens purifation Nel VI’-6’-Dichloro-1'-6'-
acconplishes isolation of TGS wth high: purity levels

atp|b&00Y-atBERRa aé;”lgf Jﬂ{pl%sﬁfl oﬁ?@?fa@%gk%‘éio‘e‘ es }is)

a reactionmxture er| ve rom deacyl at |

CI? o?ﬁ' Qaat %B%%ﬁéﬁ a)'a\'\hllé:ahsém%)ou?ng | npeorggntorfree ' ?rom N-N

usuaIIy re

ide pﬁ{\%&g{ a@@gﬂ qgé@glrégbiGé 3'&%109? or4morelof irgpurities

trichl orog ctosucrose, (d)

6' Comﬂf@mgorﬁ?&lad@t drriMatives Of @aE Qi mere ofiiacehleiinaed seiseose
and (f) 4, 1'-dichlorosucrose with a sol vent
exomigisingrfolewing égpsi nvol ving, serially, follow ng

steps: a. Adjusting a volunme / volune ratio of aqueous
phase : Organic phase to 1:0.25 to 1:0.3 of a

subst antii al | ydpingdionéehgbdusr saidi chempdion arreixtiwel aft organic
containing TGS and inpurities, wherein the organic

| ayer selobeni,vehy if erquised svatee twmpbigvdsrdtia’ of dddieous to
The said solution containing TGS is obtained in

subst antdrganiy ppi&e Suctetsit slibstahtifiBrsémctide sxeh¥fidilod 4 6, 1,
water a solid mxture of the chemcals to be

separ at g, Or—tEMaéH&Qig"a%t&Lﬁ:'rééé ITatgan in gi S' n% -
filmevaporators or ling fllmevaporators

obt ai n Qgtrééhlc%gélﬁb&sﬁe fose T ?ﬁ%t rl‘?r%mr ef’ at ({/L%W wat er o€

reacti on m xtur cont al ni ng d

;ggl 2t ét”gm‘ﬁ%%ﬁ?h%%ﬂ?%&gd%f%gf it G < olgsﬁw eﬁetrf‘ignc'iu&‘ng a
' T

Sonole GPtRAY BaubtlbRbats 1 Ofadtic phats abuicd 3B f b Bst

sol vents. P Furt her extraction of the agueous |ayer
with a QraigraPdesr 1i Qf dei o1 Q&AR Vs PR ghenﬁ@éurm@re of
sol vent such as net hyl ene dichioride, ethyl acetate,

et hyl en®rganini eivedés isaaraiprakdy nfi ethyt epetaternd ayclokerane
the volunme / volune ratio of the aqueous phase to

or gani c takemsiirther préfersblydat taoratio @f 80%oto 1209 Bspeaktively,
wherein organic | ayer selectively extracts the

compound "c'. If esters of a tetrachl orosucrose and a

di chl or disucr sgkjecivy te agueousolaydebestepdi. ptedekieantionneith a
i sol ated andcharacterized by us, also get forned and
becorme aimge twatér ihmisaisiet drospaingly maisciblegolvbal komipsising
be selectively renoved in this step alongwith 'C. c .

Fur t her ,ongabour @bie Nofomdthferd us.enenbey@thw écfetétes abthylene
i ncluding but not linted to sodi um chl orid

pr ef er alfishi@stiel Stnefy)] t&ﬁxp frlewléleél{cf a\hgé\% qﬁé r @a%' %@ the

of the aqueous Iayer W t times v/v

an Or 93N Y5 beohRY 'sBﬁ)e)et %f%dy{%@g yl,dhg%aﬁcg%&ahf‘auy

wat er -such as e aceta et on

but yl etc in th '

sel ect i \%’% ?t g?(t rac?’g}é&%ﬁﬁo th(? or ga?ﬁt@r sol %eﬂvagyl%s of
conpoun ft out in the aqueous |ayer are 'e' .
Tth ec eﬁr ogpIREOSHERSRi ? i es tf'%ogag?a?t%w%%t and

det ect ed by us, but which were neverthel ess renoved in
one or tddIeRusroses eand dimuuitigs degyallys aiummaig- hidrophobic
schene of solvent extraction describe here. In a

vari ation of above extractiloan schenme, a process step

may be omtted if a constituent relevant to the

process step is not present in the solution to be
extracted DETAILED DESCRIPTICN CF THE INVENTION

LY L
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C12H19Cl 308; Mbl ecul ar Weight = 397.64. e) V,
'-di chl orosucrose. Ml ecul ar Formula = C12H20CI 209 ;

worelogouisay wei ght = 379.19; >20 f) 4 , PCT/IN2006/000181

' -di chl orosucrose. nol ecular fornula = C12H20CI 209;

Mol ecul ar Wei ght = 379.19 Although we did not detect

ot her i rpeieof pesextranted inohewrganicdayes, inoluding & catamuof 1:0.3 -
however, in the schenme of solvent extraction described
here, TANBHatf pegaic solvantedy irsspaictieslg, pure and

inmpurities get discarded in one or the other |ayer

that is discarded. Before subjecting the reaction

m xt ur e ili.o ABairdting the aqueous laydrest st (iDdwith adsalt mgluding
i ncluding spray drying, freeze drying, drying by

super cr it it listeda®t sediunt ¥RIBAAAL breferdply é@u@ﬁn“g' thd B® to
DMVF | oad can be reduced by adopting vari ous nove

st rat egi 8 ;tRPhnY R al ' ithvpi £b @r
ol el Rt iSRG b@hﬁ%@hﬁ%“é%%ﬁ@bﬂ £2 @ fi5tines

the neutpaloy %@ﬁg@?ﬁiﬁggo%eerﬁ %rg%{lpglp% f%gib?ep gr ‘ﬁ‘grgm%c%@ iRSvater

reduced by su i zed nmass
h . : fali i quid-Li auid ¢ ti
L ) M i
[ [ . ) ey [
Foact | ol Nraleaie SURCUCD el TES Rrike OnC Byer a

tertiary amde (DVMF) along with water as an azeotrope

is distilled off. The volune that was distilled off is

reconst i¥ut ecfe%?"teﬁ'nﬁgli% fiogx ths orogRie Riwae of isterai-)iysane or

This process could be repeated a nunber of times to

remove tere &f 3 grsthegriafeispBling @ rsobidcroraye | lisuidymenaprising

the end of each cycle, the loss in volune is

r econst iarystakizationh calamar chromatographynand thel likeed mass

whi ch predom nantly consists of water with reduced

anmount of the tertiary amde is subjected to drying

prlocess.A Biocers of alairhddyherein: | oadi ng of the tertiary

am de such as DVF in the reaction mass is reduced. The

reacti on mass can also be directly extracted into

wat er i nmi scithe esad| ewnpositioh aenmisegl aapeicass, stream in a

concentrated and then washed wi th saturatedsodi um

chl or i deprobadsnsf)prsdldiionwi TGS, grenoval of DWVF and t hen

taken directly for isolation of chlorinated sucrose

derivatives. The solids obtained fromthe Agitated

Thin Filim Dr ites saiRTEGMpositibn @liadsghitresonthindy TGS obtained

conmpositions, containing TGS and inpurities, after

bri ne waghig@satini Wakrbat Solid prigRfd Cors s impurities

or gani ¢ conpounds whi ch included the chlorinate

sucrose fgﬁcgv#/ @Bbfi’(ﬁ%ﬂ}/ BY&iieaich Sbindse uq%ﬁgé%%éws@ﬂsaﬂmere
s’or process steps, nay contalh a

vari ation of reactan

differe 1t f_chem cals,i ' resenc

of i t nare Sk Bed iy BEATES T BEAMIY B BRRES SFeam
too. The_solids reﬂghésolvqugn 1.5 times to 5 tines
by wei gHP 3RIORRST PrRAYEIOR &GSy 1.8 to 2.5 times.
The suspended solids were filtered using an

agfropri te filtﬁr aiq. Jheng of the clear filtrate
obtai ned” RERCESHPLEPER 1¥N+/EY ral and was extract ed

with proportionate anmount of m xture of solvents
including Ethyl acetate, butyl acetate, nethylene

di chl orilde, 2%%??'8‘@%‘%% ¢ e O MATE & @, salh | Asexamare of
etc in conbination. The ratio of the aqueous to the

or gani ¢ Hbdlsahmelxan akalipe eadh matalandghe lisecand o 1:

0.55 v/v preferably 1:0.4 to 1:0.45 v/v respectively

The extraction was repeated two to four times, nore
preferably two tinmes. The extracted organic | ayer was
anal yzed and was found to contain the conmpounds 'a' &
zb' . The aqueous | ayer was18urther extracted
proportionate anmount of a single water immscible or
sparingly mscible solvent such as nethyl ene

di chl oride, ethyl acetate, ethylene dichloride, nethyl

. o, " o - o a1 S a
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purification is achieved; and such adaptations or
nodi fi cations are also involved within the scope of

wao kiog/ormsyent i on. For exanple, if only isol ati orCDIN20GH00181

is ained at froma neutralized chlorination reaction

m xture substantially free fromDW, it may be

possi bl di.t o dledseideddrivatiye ek rchttrinatedodudres@igu@musr more of
| ayer with a single water inmscible or sparingly

m sci bl gapo4 vent 1'sugh —astrdaobldivhslactoducloker i@g. 48t hyl 6 -
acetate, ethylene dichloride, nethyl ethyl ketone, and

the |i kecWhedBiogaldifodididse, Of (R agueRHS PResQafifes
organi c solvent is adjusted to 1:0.3 to 1. 0.35 v/v

respect ipho galdeR A0 10 SALHEAIAGludbs and

aqueous layer wt um¢hl oride and extracting it

ith i t i i S, bl inal iscible,, L
ol vent tanosLElEen, 103 e aBGH PR IoReEr 4BL T 6
t hyl .di.chl ori de, hyl , et hyl ket e |t b
possi bl GgHPestPiaRe AR Nk B re ot

saturated sodium chloride solution is done by a

copbi natj on of organi.c solvents. Thus, nmany npre. .
St GheTaRPnAEGHRIR: drWhSET Had (SAkb:AOr TSR i @blained
this specification are possible and all are included

wit hi n tHbstandiplly feetfremdPMiFnRY enetaii gorengkat method of DMF
Exanpl es are descri bed bel ow which serve the purpose

of il usemaviah@gxblodingrrteam\sdinging coorKisiNgr i sol ati on

of TGS or other chlorinated sucrose derivatives in a
reaction mxture / a process streamin the manufacture

of a chliori nazedtrepicraistélation inudsing fIBS:vaposatot befalling film
conmponents w thout putting any limtations on the

conposi tevapordtod, beacti on m xture / a process stream
taken, or on source of a reaction mxture / a process
stream taken for isolation and separation. Any

appl i catii.on adxtrabiisg i theengaidn canplosition's iri 0at helativalymevater
and obvious to a person skilled in the art is included

Wi t hi n tikgniséibRescNerittind WaMERG kv sENAMAHES sEtifdRlaEsclution
1 ATFD solids mass, 50 kg, was dissolved in 75 L of

de- m nergl ¢ d tLd: ; Vi ;
ool upl 3 S BRIGAE I8 WS AR £4G 1eRAveR, HAME ErhidEiole

cel . The 35 a('sﬁr{ed(ljé’fla%%%?%%rog%}%ﬁrg 'R/pé 'S more

was 80L was contac organic solve

Cyel onoxanerts edinddid Gl SETELMEMLFIH Helgneouguy
| ayer was %%ainpﬁgaﬁﬁcted with a fresh 36 L of the

same or ey %i xt ure. The layers were again
separated. The separated | ayers were anal yzed by Thin

Layer Chyonat ograp nd the novenent of certain

cmounds PRosS 24 BRI Wasiey AP AL are (B both he steps of
recorded. The TLC system nobile phase used was 8:6:1

(Et hyl &=l are Amé%/@ﬁnél alyganee)of imperitigfueiurrisiag éertamelioro
then contacted with 24 L of ethyl acetate tw ce and

| ayer s s35a0%€ Of sudTRee-$eqrataican bioflyand theelike .agai n
recorded by TLC. The aqueous | ayer was then saturated

wi th sodium chloride (17.6kg). The pH of the aqueous

| d&er wah paatjesstoddlaim heberan stepi (19 of Oktirs ddis .omitted and only
carbonate sol ution. The aqueous | ayer was then

ext r act estepW(if) lan@5iiil). acé petftwhecacet ate twi ce and the
mgration of TGS to the organic |ayer was checked by

TLC. The aqueous | ayer was further saturated with 8.0

kg of sodiumchloride and extracted with 40 L of ethyl
acetate. The |l ayers were separated and the aqueous

| ayer was concentrated under vacuum at 55C and the
sodium chloride crystals were filtered off. The fina
syrup free frominorganic dalts was anal yzed. The

organi c |l ayers were pool ed together and 11.5 kg of
charcoal was added and stirred for 45 mn at room
tenperature. The solution was then filtered to renove

o T T o,

of



saturated with 8.0 kg of sodiumchloride and extracted
with 40 L of ethyl acetate. The | ayers were separated
war@7omsIagueous | ayer was concentrated under REDIN20VEI00181
55C and the sodiumchloride crystals were filtered
off. The final syrup free frominorganic salts was
anal yzed pldoessrajaiaion Haykssinwetiep ([ipd ehittanheintersuarste-6-
11.5 kg of charcoal was added and stirred for 45 mn
atacylataistrestpegsaint irethe ldvensitionl. on was then filtered to
renove charcoal and then concentrated under vacuum at
450C up to 15 L stage where ethyl acetate was
conpl etely renoved. 25L of cycl ohexane was added and
refluxed to renove water fromthe mass. A thick syrupy
mass of about 4.0 kg was obtained to which about 2.5 L
of ethyl acetate was added. The product content was
anal yzed by HPLC in the syrupy mass and was found to
be 62% 5QCg of 4,1 "' , d'-trichlorogal actosucrose was
added as seeding and the contents were kept for
crystallization for 48 hr. The crystals were then
filtered ( 1 .2kg) and washed with 2.0 L nethyl ene
di chl ori de and was dried. The nother |iquor was
concentrated and agai n seeded and kept for
crystallization.' A second crop of 80Qg of crystals
was obtained fromthe nother liquor. The product was
bl ended and anal yzed by HPLC and was found to be
96. 7% Further work al ong above scope of plan of work
is progressing and is being docunented. CLAIMS 1. A
process for isolation and purification of
1'-6'-Dichloro-1 '-6'- DI DEOXY- b-Fructof uranasyl -
chl or o- *deoxy- gal act opyranoside (TGS) from a
conposition at | east about 96 percent free fromN N
Di net hyl f ormami de (DMF), containing TGS and one or
nore of inpurities conprising salts and derivatives of
one or nore of a chlorinated sucrose conprising
followng steps: i . adding to the above said
conposition a m xture of organic solvent, and if
required water, to achieve ratio of aqueous to organic
phase such that substantially selective extraction of
4, 6, 1', 6' -tetrachlorogal actosucrose, 4,1, 4', 6
- tetrachl orogal act osucrose and inpurities equally or
nore hydrophobic thereof are extracted in the organic
| ayer; including a ratio of aqueous phase to organic
phase as 1:0.25 to 1:0.55v/v , preferably from1: 0.4
to 1: 0.45 v/v, wherein the said m xture of organic
solvents is preferably of ethyl acetate and
cycl ohexane taken further preferably at a ratio of 80%
to 20% respectively, ii. subjecting the aqueous | ayer
of step (i.) to extraction with a single water
i mm sci ble or sparingly mscible solvent conprising
one or nore of nethylene dichloride, ethyl acetate,
et hyl ene di chl oride, nethyl ethyl ketone, etc. wherein
the ratio of the aqueous to organic solvent is
adj usted such that substantially selective extraction
of ester derivatives of tetrachl orogal act osucrose,
trichl orogal act osucrose and di chl orosucroses and
impurities equally or nore- hydrophobicthereof are
extracted in the organic layer, including a ratio of
1:0.3 - 1:0.35 of organic solvent v/v respectively,
iii. saturating the aqueous |ayer of step (ii.) with a
salt including but not Iimted to sodium chloride,
preferably adjusting the pHto neutral and extraction
of the aqueous layer with 1: 1.2 to 1.5 tinmes v/v of
an organic solvent sparingl2y§ mscible or inmscible in
wat er such as ethyl acetate, Methyl ethyl ketone,
butyl acetate and the like, to achieve extraction of
TGS in the organic |layer and iv. recovering TGS from

" o . . " o



