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WD 2005/ 121164 PCT/ | N2004/ 000315 PROCESS FOR THE

PREPARATI ON OF PEPTI DES Technical field The present
WO posntilen relates to an i nproved process for PEEIN2004/000315

preparati on of N6-(am noi m nomethyl)-N2-(3 -nerc

apto- | -oxopropyl-L-lysylglyc yl-L-a-asp artyl-L 5

trypt ophyl -L-prol yl -L-cystei nam de,

cyclic(1-*6) PRYSHST Fefe TBF BREPARNTACY OF B&3THHESol i d

phase Fnoc-chem stry. Background and prior art

refer s of the invention US Patent No.5318899
Te&@%‘&?f@é N6- (am noi m nonet hyl ) - N2- ( 3- ner capt o- | -

oxopropyl -L-1lysyl.glycyl -L-a-aspartyl-L-try -L-pr

o'y Ping s imyaich: T o 2 gved. mgyess B Hispgabon of

6t Co- -L-
N t@@a%ﬁ%ﬁgni%ﬂ‘ﬁaaﬁ?%%a%xﬁ??%*é#‘%??‘gﬁ?%ﬁﬁ%@}o& Spag -
trypSoph@RL Gréliyb Dradeteinanide, wyclitf 1--6) dival fideas fefoetulae@¢ pising solid

gl ycoprotein (GP) of human platelets and inhibits

phﬁffedifé‘lﬂ‘e?he&@‘@tﬂégatl on. Platelet aggregation is

nmedi ated by GP conplex on the surface of the platelet
Backgtnumdeand priopartgeterences pbtheinyemtionof unsti mul at ed

platelets in an inactive fornl Wien platelets are 15

act |U/5‘atlbcbnbwadhlé'§96rd®mbqshﬁ (ﬂmylsomlo@fn@tavl)d@e@rm@apto 1-

t he it hecones

mes ac at ed a
AR MG op P T SR e cveli
0 ;
(i OBl omhﬁﬁﬁ?ﬁ%ﬁ HerdgE Pl aad ot B Btatment of, and
préMenticn pél plyteleeaoniateld| ischenric rllsatdetseﬁt bggs ergdtei platedet deceptor
t hronhus, formatjon in_ vivo. fea
R ST sl Bt IES] by PR eatseption  Platele
aghleBhidPReRe@hted Wy &0 ZfhpR% oh MY RirfacBloRitRé Blatelet membrane. It
aggregation and could be candidates for inhibiting
existy amthgssurface ofiunssimulated platelgtEin an mactm:pfﬁrm T’élndnawiatelstts are

sk Py 87 Riownd g 3580 SeafidsThe i Bsdelomen peivated

“sutiéhdt Qﬂb@wﬂﬁeshﬁ\&d@gtor Flbﬁtﬁ(bhﬁb%] g Yo gWiliebParidNPadibrt (VIWIF), and
e

activity but does not teach t met hod to _synt hesi ze
fihrepectinpil@weyes, it is the binding of fibrinogen and/or vWF fhat is believed to be

principally responsible for platelet aggregation and thrombus formation in vivo. This
teaches that substances which specifically inhibit the binding of fibrinogen or vWF to
GP, inhibit platelet aggregation and could be candidates for inhibiting thrombus
formation in vivo (Eric J. Topol, Tatiana V. Byzova, Edward F. Plow and The Lancet;
Vol 353; Januaryl16, 1999; pg 227-231). This article describes the compound having
platélet aggregation inhibition activity but does not teach the method to synthesize the

molecule.

Antagonists of platelet glycoprotein IIb/Illa have an approved role in reducing
the extent of thrombotic complications leading to myocardial damage during

percutaneous coronary interventions (PCI).

Compound of formula (1) is a disulphide looped cyclic heptapeptide containing
six amino acids and one mercaptopropionyl(desamino cysteinyl) residue. The disulfide
bridge is formed between the cysteine amide and the mercaptopropionyl moieties. It is

known to be produced by solution-phase peptide synthesis and purified by preparative
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an approved role in reducing the extent of thronbotic
w@oosshizast i ons | eadi ng to nyocardi al damage dupPCTigN2004/000315

per cut aneous coronary interventions (PCl). Conpound of

formula (1) is a disul phide | ooped cyclic heptapeptide

containing six amno acids and one

rev@%@capt OPKAP! onyllﬁ(gﬁ@am NochedifhBEaphy T esidde. ThBophilized
disul fide 30 bridge is forned between the cysteine

(warwi.fde. gade@rP‘fel/lﬁbﬁlél&ﬁﬁﬁﬁf/'bﬁibkﬂﬁﬂ moi eties. It is known
to be produced by sol ution-phase peptide synthesis and
pur i iterchsbyf pemislar onihesis ret@IOg)6/te@1MB8jbr synthetic techniques

doxgl%/ql azggq%dt'{gcr)gc 315l'hersee e g’yent erglaésl?l s!olluq}'lc;nd(hgrwoggleetogg %ﬁ‘%‘é}’ and

syrftheué bF %ogﬁvﬁ}fﬁg@ r(ﬁét&bgérﬁbﬁé /[)FIQS%§/ ﬁ9t7 $84kbn PHESe rdufe is more

ternms of peptide synthesis nethodol og two nmj or
curmbersorae ias comphnsd dadke salisnpheae sowteas afer mchcqopp 12 theengpptide

o5 A RO O RPAEDS 3B 80 o

by-peddiictstite pasised dfObY einiple fiifation UImitIﬁitlﬁQm}d@iired pﬁfa&fe&d)rﬁpbund
the solid phase route as after each couglln
is pespeted ey ther iRt Wigsaddifiageo! aming: add mpiElesa MUtlﬂl@g peptide
% gl id phase synthesis, the excess reagents and
y- products are washed off by sinple filtration. In
g?teEJS h{‘;énf;sgg§i8“a7g%po t 5?198899 ”89 g'{]%boﬁt re%Br%Bﬂlraﬁfj t&%nfqtﬂgs to
syhibédizti npeptidespt ilite N@(aﬁhmlmmdpﬁethﬂb-eﬁt(s rﬁ&Bﬂi&Z -@dpropyl-L-
5318899 cl ai m about reconbi nant techni que
lysggg},yqyég_i-Q@sW{dté@tpphyé-L -prolyl-L-cysteinamide, cychc(l—>6) -disulfide

ol I TRLBLM s BB 8 RECR g o

sollufiallinp(ﬁ@se eytttthdsis( ﬂor*(ﬁ))wd‘s@w d¢fl Beineokesitibie té diomohegifihg .residue.
The peptj de obtaj ned by this reconbinant §¥Pg§§8 IS
Thegscpatert dopymanis alsp &{qnarwbﬁ RBasesyptheis uging Pt %lﬁi the

Bl ST OES 4 AR SR B Tl venin
usi 9.5 c%?n%a?é?ietg]BSc;c[e\ﬁe@lrﬂs%{ ?ﬁloc-chemlstry based synthesis utilizes a mild

procedure and because of the base lability of Fmoc group, acid-labile side-chain

protecting groups are employed providing orthogonal protection. The rationale for use

" of protecting groups is that the energy of breaking a bond of a protecting group is

lower than any other group.

Patents US5686566, US5686567, US5686569, US5686570 and US5756451
deal with different PAI’s in their salt or other forms of the compound of formula (1)

but do not teach the process for its preparation using Fmoc solid phase synthesis.

Likewise, patents US5759999, US5786333, US5770564, US5807825,
US5807828, US5843897, US5968902, and US5935926 describe the method of treating
platelet-associated disorders and the process for the preparation of peptide amide of

formula (1) using boc chemistry.
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subject matter of these patents is fundanmentally

different fromthe present invention. As conpared to
w®omsatiaed st ry, Fnoc-chem stry based synt hesi SPU/iIN20&480315

a mld procedure and because of the base lability of

Fnoc group, acid-labile side-chain 20 protecting

groups are enpl oyed providing orthogonal protection.

The phhlOBRISaf A3 URP (NIseBI PAENGi! fldfiddl Fof Wfectil and

energy of breaking a bond of a protecting group Is
iddnafying PiaeictAggeghtéon hihdhifors RABrnd dig3G8sB6chemistry for the

U856.86%?1, l§§568 56 » U%?ﬁg}%?o and US5756451 deal
PrERRTAYOR Of PERKINATBAF OKIOMRURALY r salt or other forms of

the _conpound of formula (1). 25 but do not teach the

pr odExsBateRf S 18039% plapas %Htl(b&ﬁleé§P I¢tpEALSIand ﬂ@%‘?adgécloses boc

i j ' MeSanid 5786333,

Ch%égl}%g’lﬁtﬁ,e pﬁgég%gggfhwﬁg%%o78§§?§%%%§?3 g?,

US5 ' P

L oatt A oogPal o SR S ABE! YRE JeABaghk g own in prioran
and seees ok amenth arpaeplablatfbotherfpreeapitiche Homester there is a definite

formyla (1) using_boc chemstry. 2 W 2005/ 12116 D
negstty ARSI P RGePSES for ?@mp@ratt)ssyzwg@oaﬂg 0%&%@@%@ which is

ecORBlicH inloRR! Radfal QEpsSRldas e@g-fﬂ&ﬁll%/.dent i fying
Pl atel et Aggregation Inhibitors (PAlI) and discl ose boc

cheni s . r ; at i l: . i

ek 8 AL RNk SERELE Al oot
ané frecinfse coft thePhdseslabutity alf Fmet gedups esidhlabile Sidefvhains proyecting

for the preparati.on of the peptide apgjde of fornula :
rqupS A REPIYGR PROYISIOE SThegRRah BEIEction. | iF PERIEc e pupS used in
FrRRAH Ay ste Wabdd S @MNerkt Bull et fert- A HRYER!Ser, Thr, tert-

docunents are available for their preparation. However
butyhesters foraAspefGlniand Boreb Liys, das/eTheptraand aers sgrovipsr havieebeen

ol R ECTE BB T B g bt by

PR Or Pbf. aViitYof the PiSoLxRindi ftedd @Rivlati®ds, arbrodemedieiail tabdilable.
Hotix;aesvgg asgrg%)lr!fns Iexsistléltirll ltlllesa?rf faar trlPe lp(rjepgia%%reldoufrsce)me amino acid analogs
like peptides containing homoarginine as well as cyclic peptide compounds based on
disulfide links, because separate operations are required before purifying the end
product, which increases expense and may affect final product purity and yield. Fmoc-
homoarginine residue if purchased commercially for use in the assembly of the chain
becomes expensive. Alternatively in the peptide assembly, the Har unit is built by
guanylation of the lysine residue at the o-NH;, which has been demonstrated to obtain

vasopressin analogues for the evaluation of its biological activity (Lindeberg et al, Int.

J. Peptide Protein Res.10, 1977, 240-244).

WO 03/093302 discloses the synthesis of the peptide of formula (1) using
Fmoc-a-nitrogen protected Co-carboxamide cysteine. It describes the attachment of
the first amino acid, cysteine in the precipitated form to the solid support 4-
methoxytrityl polystyrene resin through its thiol side chain, followed by removing the
o-nitrogen protecting group and assembling the peptide on the said nitrogen. However,

the process uses the solid support — 4-methoxytrityl polystyrene resin which is not a
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and. because of the base lability of Fnoc group,

acid-labile side-chain protecting groups are enpl oyed
w@emsitgiing ort hogonal protection. The protecti PQI/ON20040®0315

used in Fnoc chem stry are based on the tert-butyl

noiety: tert-butyl ethers for Ser, Thr, tert- butyl

esters for Asp, GQu and Boc for Lys, H's. The trt and.

ar % e O el ro i .

cofBr e HBRrCIR St Sche MRCHISEOlel PoBPhEREbEhBlectod Ca
catdpxdvhide cybteineds nBbtomMesdiallyf avtalieblEnDlais @nbbles theipmtecess having
. derivatives are co rcially avail abl e, . However,
ingspased anABSE A SLePs And RSO &XRESE WillLresReahiar hF PRt CttOfdBparesent
in\ﬁemigﬁ’. e Qlé%@@éeog&diﬂiéﬁﬁeutﬂ%_t etiSRdRRTL, 2lvRicA9makes the process

onbarginine as well as cyclic peptide conpounds based
highlly taliis ahd inde-ehvindmmertyfoendly reqpuangthe wnseafaaxpenssveasasubbers.

requir before purifying t.he end 20.pr ct, .which ..
THeiap e SEmSEh SRl it Hini df ag BSseFhaf of Hhibuait gt ipyioned
whEinpuedtdsedEBRemerdAMY 24180 Hiakes the prebess vdry RipeRBEEDverall, the

commercially for use in the assenbly of the chain :

pregssoelaiasyipethisi dasumant is dierentefrgmithe prasesseqiaimed in the present
: bl y, : i Led SeRU yl.at.i f. .
infEBa Y adhlia"He Plcbsy’ Ry AVO, 3033 S el St Rértin
lintienonst whichdhdsobednt avercomadyppeyiding anaitdegussdificationkan the
eval uatign of its. biological activity (Lindeberg et
pregess §tgps of thespresenbUyeNRIl- pr ot ei n Res. 10, 1977,
240-244). WD 03/093302 .di scl oses the synthesis of the
peptThus percessorfthe aresant inentign ismngEpsovediand gélicient process over
t ; i~d ' i .
LSRR BB LTS B SR eon.
preci pntated formto the solid.sggport. .4- ... . .

t hoxytH P% 1"58[‘%73@?/ rpé?]deucﬁ%% i°rf1 sﬁr%@%ﬁe’i ‘fV}sncP hr o E Ptc]l%le to
chai n, adrill loRWREHoD YeadaipDtol they foimeatidd of-iRipuFideswhich hamper the
protectin roup. and assenbling,. the peptide on the
sai d npen ﬁDOEBWéV@%P“”Fﬁ@méﬂﬁ%ESS uses the solid

o3P0 b RS BB PASEIS WA o

comer chah. enbodi ment and al so the Fnoc-a-nitrogen
protected Ca- carboxani de cystei is not cqnmercially.
avai | apCHvatipg; Qﬁéﬁ%ﬁf‘g{@ ?W‘F@){‘BPo‘bfgg? ﬁ’HWOn@ClS using appropriate

activating reagent to prevent the racemization of amino acids.

4 Efficient process for obtaining disulfide loop in the peptide amide of
formula (1) from silver-peptide salt intermediate without isolating —SH .
peptide.

A éonsiderable number of known, naturally occurring small and medium-sized
cyclic peptides as well as some of their synthetic derivatives and analogs possessing
desirable pharmacological properties have been synthesized. However, wider medical
use is often hampered due to complexity of their synthesis and purification. Therefore,
improved methods for making these compounds in simple, lesser steps and at lesser
cost are desirable and it is the need of the industry and mankind.

The purity and yield of the peptide are important aspects of any route of
synthesis. Yield, represented by the relative content of the pharmacologically active

compound in the final product, should be as high as possible. Purity is represented by
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i ncreased nunber of steps and al so expensive with

respect to the process of the present invention. The
w@ebmanziges conditions utilize ethanedithiol, whpChiNmée®0315

the process 5 highly toxic and non-environnment

friendly requiring the use of expensive scrubbers.

The use of Fnoc-honoargi nine residue in the assenbly

e .

thdegh i ReHd O ARRRAN heally M0l T inburfil ADACR Shough present in
traGv emahhts dohg mapy destsb arl @veneenden ustless the chenmefitiali action of the

different fromthe process. c in the esen
PePRAORDITD ) 3 SRR ER it BRSmBFolBcabI GURGoth et
ha®Sfd dhiderstit As & @1k AhurifitGidd Becbakl ﬁﬁ%easﬂﬂ@l)ﬁ&ifﬁb%& \biﬁmrger
over come ypﬁJOVIdlng suitable nodifications in the

peplidscwslecicaply krmegracqiseseltion)nlase isyathesth ﬂ\shqgh d& dhkes current
t. a n |
g UE RS D4R ARl IR YA BEPBLS M

pufifit£ivh reglitddciftwedn mdividirag Bﬂ&pﬂpﬂﬂvidél achup&! praduct bLORSY yield.
not i nvol ve the production of -SH peptide, which is
Thyg,s BRHEYPRENtY én yrdd 8] %}nfwl%mcaﬂlqp%at thy tesmingd stages of

syﬁtﬂéﬁ?tafeoﬂee‘agd' ‘ thglte?é?ﬁ’l \\/g?lltlsg 0318 usItHzﬁry dfeailb}gr solid | phase

purification o |na product an
systhtscandan ambverproeess fongeld mdugispdrdy pemiunbwah enlsanted y1eld

bui | d. t he peptj de, chai Act iy n of. carbo

P undEiobAroResERReScfip e 46 HORGAHY Tbp RE g afiion Spimiro acids,
wiEH le¥d to M IRAGES of Be DB \e8E. HAWRvEAE e f]éladrhﬁﬁadkfm using this

am no acids. 4 Efficient grocess for ai nin

pretieduriefis that tl'@opepanattome)f sepOBt estemitsglf t@lfes ab@utraﬂ min(and also the

I S T g A R S
antif® Weids Niat SPPS |ﬂ6n9§1w lifkdMgesS R kitu 2afhoRP igktitrS hdRMtio Df the
cyclic peptides as well as sone of their synt hetic

ingparing @rmmegcxgntlu ﬁlﬁaJsggg’ edempd; anfivatgd sAnping|agid derivatives. In
reRLIRE Ok SR anB ROSTICh TR, BAUR BRSATEROR) BT, py Boc

an@ eITEXhive Beéoxhh eherprsseﬁ’eh &Sd1§foan@l sibwedrboodativation. They have

Ther ef or e,
been shown to give superior results in terms of both coupling efficiency and

suppression of enantiomerization. (Fmoc Solid Phase Peptide Synthesis by Chan W.C.
and White P.D., Oxford University Press, 2000, p. 41 — 74) Use of HBTU provides
high yield and high purity. It saves time in the activation step with no cooling required.
Double coupling is also not required for Mpr(Acm)-OH.

Most of the Fmoc-amino acids derivatives are commercially available.
However, a problem exists in the art for the preparation of some amino acid analogs
like peptides containing homoarginine as well as cyclic peptide compounds based on
disulfide links, because separate operations are required before purifying the end
product, which increases expense and may affect final product purity and yield. Fmoc-
homoarginine residue if purchased commercially for use in the assembly of the peptide
chain becomes very expensive. Alternatively the peptide assembly can be built using
lysine followed by guanylation of the lysine residue at the a-NH, (Lindeberg et al,
Int.J. Peptide Protein Res.10, 1977, 240-244).



i mproved net hods for making these conmpounds in sinple,
| esser steps and at |l esser cost are desirable and it
is the need of the industry and mankind. 30 The purity
and yield of the peptide are inportant aspects of any
route of synthesis. Yield, represented by the
relative content of the pharmacol ogically active
compound in the final product, should be as high as
possible. Purity is represented by 4 WD 2005/121164
PCT/ 1 N2004/ 000315 the degree of presence of

phar macol ogi cal ly active inpurities, which though
present in trace anmounts only, may disturb or even
render usel ess the beneficial action of the peptide
when used as a therapeutic agent. In a pharnmacol ogi ca
context both aspects have to be considered. As a
rule, purifieabioefigcones increasingly difficult with
| arger 5 peptide w&lecules. I n honbgeneous (sol ution)
phase synthesis (which is the current nethod of
choice for industrial production of |arger anmounts of
pepti des) repeated purification required between

i ndi vi dual steps provides a purer product but |ow
yield. Thus, inprovenents in yield and purification
techniques at the term nal stages of synthesis are
needed. The present invention is an industrially
feasi bl e solid phase 10 synthesis and is a novel
process to yield a high purity product with enhanced
yield. Prior art describes the use of HOBt and DI C
for activation of am no acids, which |eads to the
formation of the OBt ester. However, a nmjor drawback
in using this procedure is that the preparation of
the OBt ester itself takes about 20 mn and al so the
reaction has to be carried out at 0C. The step-w se

i ntroduction of Na-protected 15 ami no acids in SPPS
normal Iy involves in situ carboxyl group activation of
the incomng amno acid or the use of pre-forned
activated. am no acid derivatives. In recent years,
am ni um and phosphoni um based derivatives (HBTU, TBTU,
Py Boc, and HATU) have becone the preferred tools for
in situ carboxyl activation. They have



been shown to give superior results in terns of both
coupling efficiency and 20 suppressi on of

enantioneri zation. (Fnoc Solid Phase Peptide Synthesis
by Chan WC. and Wite P.D., Oxford University Press,
2000, p. 41 - 74) Use of HBTU provides high yield and
high purity. It saves tine in the activation step with
no cooling required. Double coupling is also not
required for Mpr(Acnm-OH Mst of the Fnoc-am no acids
derivatives are commercially available. 25 However, a
problemexists in the art for the preparation of sone
am no acid analogs |ike peptides containing
honoar gi ni ne as well as cyclic peptide conmpounds based
on disulfide |inks, because separate operations are
requi red before purifying the end product, which

i ncreases e may affect final product purity
and yi el d. éﬁgﬂﬁg%%ﬁnarglnlne residue if purchased
commercially for use in the assenbly of the peptide 30
chai n becones very expensive. Alternatively the

pepti de assenbly can be built using Ilysine followed
by guanyl ation of the |ysine residue at the a-NH2
(Lindeberg et al, Int.J. Peptide Protein Res. 10,
1977, 240-244). 5 WD 2005/121164 WO 2005/ 121164 WO
2005/ 121164 WO 2005/121164 WO 2005/ 121164 WO

2005/ 121164 WD 2005/ 121164 WO 2005/ 121164

PCT/ 1 N2004/ 000315 Anot her enbodi nent of the present
invention utilizes an organic solvent for guanylation
selected froma group consisting of DM, ethanol and
met hanol



Yet anot her enbodi nent of the present invention the
guanyl ation of peptide is perfornmed preferably by
using the solvent DM-. 5 Still another enbodi ment of
the present invention the precipitation of the

pepti de am de of fornula (4) is perfornmed using a

sol vent selected fromthe group consisting of
acetone, acetonitrile, nethanol, ethers, pentane,
hexane and m xture thereof. Still yet another

enbodi nent of the present invention the precipitation
* is 10 preferably perforned using acetonitrile.

Anot her enbodi ment of the present invention) the
purification of the peptide of formula (4) can be
achi eved by RP-HPLC. Yet another enbodi nent of the
present invention the peptide amde of formula (1)
obt ai ned ha ' re than 99% 15 Still yet

anot her enb?g?%@géxggpthe present invention the
preparation of the peptide of formula (1) by solid
phase synthesis is carried out using Fnoc chem stry.
Furt her enbodi ment of the present invention uses heavy
metal salt for renmoval of acm selected fromthallium
trifluoronethane sul phonate, nercuric acetate or
silver trifluoronethane sul phonate, preferably silver
trifluoromethane sul phonate. 20 Anot her enbodi ment of
the present invention the heavy netal peptide salt is
obt ai ned by preferably treating peptide of fornula (4)
with silver trifluoronethane sulphonate in TFA Yet
anot her enbodi nent of the present invention the
precipitation of the heavy netal-peptide salt of
Formula (5) is preferably carried out using an ethera
sol vent and 25 nore preferably disopropyl ether.
Still another enmbodi nent of the present invention the
heavy netal -peptide salt may be treated with HCl and
DMSO to simul taneously renove the heavy netal and to



oxi dize the resulting peptide to yield crude peptide
amde of formula (1). Still yet another enbodi nent of
the present invention the crude peptide am de 30 of
formula (1) may be purified by RP-HPLC. 13 WO

2005/ 121164 PCT/ 1 N2004/ 000315 Anot her enbodi nent of
the present invention the purification of crude
peptide anmi de of fornula (1) is preferentially
performed by RP-HPLC using G4, C8 or CG18 silica or
pol ynmer reverse phase col ums usi ng net hanol and/ or
acetonitrile in conbination with aqueous TFA(O-0.5%
as nobile phase 5 Still another enbodi nent of the
present invention uses nethanol (AR grade) for
purification of crude peptide enabling the process

i nexpensi ve. Yet another enbodi nent of the present

i nvention puaybfss,RELcess for preparation of an

i nternedi ate peptid% of forrmula (2) as given under:
(Acm Mor - Lys(Boc) - d y- Asp(Obut ) - Tr p- Pro- Cys(Acm) - Resi n
10 Formula (2) Still another enbodi nent of the present
i nvention provides process for preparation of an

i nternedi ate peptide of am de fornula (3) as given
under: (Acm) Mor - Lys-d y- Asp- Tr p- Pro- Cys( Acm) - CONH2
Formula (3) 15 Still yet another enbodi nent of the
present invention provides process for, preparation
of a peptide am de of fornula (4) as given bel ow

(Acm Mor - Honoar g- G y- Asp- Tr p- Pro- Cys( Acm - CONH2
Formul a (4) Yet another enbodi nent of the present

i nvention provides process for preparation 20 of an

i nternedi ate peptide am de silver salt of formula (5)
as given under:



ys-CONH2 r pr_Honvarg- G y-Asp-Trp-Pro-Ck-Ag 25 S-Ag
Formula (5) The follow ng exanples are illustrative of
the present invention and not to be construed 30 to
limt the scope of the invention. 35 14 WD 2005/ 121164
PCT/ | N2004/ 000315 EXAMPLES EXAMPLE (1) Chenica
synthesis of |inear peptide

(Acm Mpr-Lys(Boc)-d y- Asp(OBut) - Tr p- Pro- Cys(Acm - Resi n
5 Fornmula (2) Ceneral Procedure: 10 The assenbly of
the peptide chain is carried out in the follow ng
manner. The resin is transferred to the RV of the
pepti de synthesizer [CS936, CS BIO Calif. Peptide
Synt hesi zer] and the linear peptide is assenbled on it
using 1.5 - 4.0 tines nole excess am no acid
derivatives, on the peptide synthesizer. The first

am no acid, o (C, is coupled to the resin by
deprotectingﬂfﬁgge%%ﬁfgroup on the resin, 15 foll owed
by activating the Fnoc-Cys(C) by HBTU in the presence
of NW For coupling of the next amno acid, Proline,
the a-nitrogen of the first amno acid i.e.

Frmoc- Cys(C), is deprotected followed by activating the
Fnoc-Pro by HBTU in the presence of NMM This process
is repeated with all the amno acids till the entire

| i near peptide chain is assenbled on the solid
support. The Mpr is assenbled at the 20 end. Each
coupling is carried out for a tine range of 45-90 m n.
The coupling steps are



foll owed by capping with acetic anhydride for 30-60
mn. After the coupling are conplete, the resinis
washed with organic solvent/s which may be sel ected
fromthe range of DMF, N-nethyl pyrrolidone or DCM
preferably DVF followed by DCM and then dried under
vacuum The |inear peptide of fornmula (2) is obtained.
25 The peptide was synthesized as peptide am de by
solid phase peptide synthesis technology on rink

am de resin using Fnoc chem stry. Instrument CS936, CS
BIO Calif. Peptide synthesizer Resin R nk am de
resin (0.65nm g) Activator HBTU 0. 4M NWM Sol vent

D net hyl Formam de De protection 20%i peri di ne The
resin (15.38g-rink amde, 10 nmmole) was transferred to
the RV of the 30 CS936 and swollen in DMF. 15 WO
2005/ 121164 /000315 (i) Synthesis of Fnobc
Cys(Acn)-regﬁ%;kéﬁgggﬁling of Frnoc- Cys(Acnm)/HBTU to
the resin. The pre-swollen resin (10mvol e) was washed
twice with DM followed by renoval of Fnoc by
treatment with 20% pi peridine twice. The resin was
washed 6 tinmes with DWMWF. Fnoc Cys(Acn) (20mmmol es) and
HBTU 5 (equinole to am no acid) were dissolved in 0.4M
NVMM and added to the resin. Coupling was carried out
for 60m n under optimzed stirring. The resin was
washed once again with DVF thrice. After the coupling,
the free am no groups were capped by acetic anhydride
(2.5M for 45 mn foll owed by washing with DM three
times. This HBTU process is a one-step process wherein
ester is



10 not isolated. The synthesis cycle was programred as
follows: Step Reagent Tine Repeat Activity 15 1 SOLV
10m n X3 WASHES RESIN 2 DEP 5min X2 DEP N-TERM NUS 3
SOLV 30sec X6 WASHES RESIN 4 ACT 30sec X1 DI SSOLVES
Fnoc-Cys (Acm/HBTU 5 AA 45min X1 Frnoc-Cys (Acm
COUPLI NG 20 6 SOLV 30sec X3 WASHES RESI N (ii)

Synt hesi s of Fnoc-Pro-Cys(Acm -resin by coupling
Frnoc- Pro/ HBTU to Frnoc- Cys(Acm -resin. The reaction
was carried out as in step 1. The synthesis cycle was
programmed as follows: 25 Step Reagent Tinme Repeat
Activity 1 SOLV 30sec X3 WASHES RESIN 2 DEP 5nmin X2
DEP NNTERM NUS 3 SCOLV 30sec X6 WASHES RESI N 4 ACT
30sec X1 DI SSOLVES Fnoc-Pro/ HBTU 30 5 AA 45min X1
COUPLI NG Froc-Pro 6 SOLV 30sec X3 WASHES RESI N
(ii1)Synthegi -Trp-Pro-Cys(Acm -resin by
coupl i ng Fnﬁé%@élllﬁg?ﬁ to Fnoc-Pro- Cys(Acm-resin.
The reaction was carried out as in step 1. The
synthesis cycle was progranmed as follows: 35 Step
Reagent Tinme Repeat Activity 1 SOLV 30sec X3 WASHES
RESIN 16
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WO 2005/ 121164 PCT/ |1 N2004/ 000315 2 DEP 5min X2 DEP
N-TERM NUS 3 SOLV 30sec X6 WASHES RESIN 4 ACT 30sec X1
WOLBSNES Fnoc- Trp/ HBTU 5 AA 45mi n X1 COUPLI IMA/IN2004/000315
Fnoc-Trp 5 6 SOLV 30sec X3 WASHES RESI N (iv)Synthesis
of Fnoc-Asp(QGbut)-Trp-Pro-Cys(Acm -resin by coupling
Froc- Asp (Qobut)/HBTU to Fnoc- Trp-Pro- Cys(Acn)-resin.

The | bR erf 2 the Pridht ﬁwenﬁ&l iI8Rs hn drdnic solvent for
synthesis cycle was prodgramred as follows: 10 Ste

guReydgtent selkicted fRa e grouatonsisting ofIDMEL ethats @od Xt HES
RESIN 2 DEP 5min X2 DEP NNTERM NUS 3 SOLV 30sec X6
WASHES aRbiSEM\erhbodimafitTof3fie peesiit iV &aEGh WheSguanylation of peptide is

pepRgee @B Y BIeBy 38 ‘8“&?‘;&?@%&&?2&% )

Synt hesis of Fnpc-Ady
( Couttil 3mqshesy m@@m&ﬁ)f rﬂé% iDRESE)t HYGPIioThghe precipitation of the

pe&@eﬁ affiad/ SBhrnLA: @qu gﬁw&%hgmg apsoWeﬁf @’léét@t‘f [Rlon{ Y Eroup

e reaction wa ed out as 1 n step
cossistiige sf acetynd, eacetomitpiten gnethrmed, a&efsplpbmmse lﬁxape and mixture
Reagent Tinme Repeat Activity 1 SOLV 30sec X3 WASHES
thedy N 25 2 DEP 5min X2 DEP NTERM NUS 3 SOLV 30sec
X6 WASHES RES| N 4 ACT 30sec Xl DI SSOLVES Fnoc-d y/ HBTU :
Still yet another embodiment of the present invention the précipitation is

preferably performed using acetonitrile.

Another embodiment of the present invention) the purification of the peptide of
formula (4) can be achieved by RP-HPLC.

Yet another embodiment of the present invention the peptide amide of formula

(1) obtained has purity more than 99%.

Still yet another embodiment of the present invention the preparation of the

peptide of formula (1) by solid phase synthesis is carried out using Fmoc chemistry.

Further embodiment of the present invention uses heavy metal salt for removal
of acm selected from thallium trifluoromethane sulphonate, mercuric acetate or silver

trifluoromethane sulphonate, preferably silver trifluoromethane sulphonate.

Another embodiment of the present invention the heavy metal peptide salt is
obtained by preferably treating peptide of formula (4) with silver trifluoromethane

sulphonate in TFA.

Yet another embodiment of the present invention the precipitation of the heavy
metal-peptide salt of Formula (5) is preferably carried out using an etheral solvent and

more preferably disopropyl ether.

Still another embodiment of the present invention the heavy metal-peptide salt
may be treated with HCl and DMSO to simultaneously remove the heavy metal and to

oxidize the resulting peptide to yield crude peptide amide of formula (1).

Still yet another embodiment of the present invention the crude peptide amide

of formula (1) may be purified by RP-HPLC.
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5 AA 45min X1 COUPLING Fnoc-Ady 6 SOLV 30sec X3 WASHES
RESIN 30 (vi) Synthesis of

wo-pasAbms{ Boc) - G y- Asp( Cbut ) - Tr p- Pr o- Cys( Acn) - PE€RINR0BY000315
coupl i ng Fnoc-Lys(Boc)/HBTU to Fnoc
-Ay-Asp(Qout)-Trp-Pro-Cys(Acm- resin . The reaction
was carried out as in step 1. The synthesis cycle was
PT OB Snfb®dindint @¥he prbseRt RRRGGH thil ﬁ@ﬁ%a(;f crude peptide
Activity 35 1 SOLV 30sec X3 WASHES RESI N

a6 fomnmlpmprbmml/lm@ﬁqrmedbm}mhmumg @EP C-8 or C-18

TERM NUS 3 SOLV X6 WASHES RESI N 30
Sl ST POBETeE LT s PG FUITY CTORANERIATY 400 Aeiagige in
comBifatiby $itBUGghesusBFAD00. B4pacmaBildphakS RESIN (vii)

Synt hesi s of
Mpr @ﬁﬂ%ohﬁé? érﬁ@@dmﬁlb’oﬂﬁ%%ﬁ InvERRorPhRs WYSRKAGYAR §R4dB) for
by coupling Mr(Acm
pupfroationyod cBsls)peplige bl the proveps iBexpengys( Acn) - resi n.
The reaction was carried out as in step 1. The
sy ntYet samtieerc bmboudimenprafg thempesteds ifvehtionsprotidesSt pcess  for
Rea Qent Ti e e%h,iat %téi v'hg_ 1. SOV 30sec X3 WASHES
progetaliQn o1 ppiteng)p ‘*‘@Rhﬁ EXCIHNPT30sec X6
WASHES RESI N 4 ACT 30sec. X1 DI SSOLVES Mor (Acm / HBTU
15 5 AA ASRMIMRT-LygiBoc)-by-fep(ORupy Trp-Pro-Cys(Acm)-Resin

Formula (2)

Still another embodiment of the present invention provides process for

preparation of an intermediate peptide of amide formula (3) as given under:

(Acm)Mpr-Lys-Gly—Asp-Trp-Pro-Cys(Acm)-CONHp_
Formula (3)
Still yet another embodiment of the present invention provides process for .
preparation of a peptide amide of formula (4) as given below:
(Acm)Mpr-Homoarg-Gly-Asp-Trp-Pro-Cys(Acm)-CONH;
Formula (4)
Yet another embodiment of the present invention provides process for preparation

of an intermediate peptide amide silver salt of formula (5) as given under:

‘\/Ipr_Homoarg-Gly-Asp-Trp-Pro-Cys—CONHz

S-Ag -Ag

Formula (5)
The following examples are illustrative of the present invention and not to be construed

to limit the scope of the invention.

14



10

15

20

25

30

6 SOLV 30sec X3 WASHES RESIN EXAMPLE (2) Chemi cal

synthesis of linear peptide 20
w@ 2osiids4 Lys(Boc) - G y- Asp( OBut ) - Tr p- Pr 0- Cys( Apan)/mN2e64/(00315

Formul a (2) General Procedure: 25 The assenbly of the

peptide chain is carried out in the foll ow ng manner.

The resinis transferred to the RV of the peptide

synt hesi zer [PS3, ProtegxaAMelEy ogies, Peptide

S nt hesi zer] and the linear peptide is assenbled on it

K (B Chemicalisypfbesis plincacpepbids ami no aci d

derl vatives, on the peptide synthesizer. The first

am no #8cm)MBOLEFs(Boc)ty-A)(OBw)- TrpuPiocQys(ActhiResidsi n

by deprotecting the Fnoc-group on the resin, followed

by activation of Fnoc- CyEdrfaula @yoc- Cys(C) (1.3 mol e)

and HOBt (2.6 mmole) were dissolved in DVF (5. OmM)
Gg,@;:lalqi;%e%greto | ess than 10C in an ice bath. D C (1.74

nmol e) was added to the reaction m xture as a single

al i t.

per A8 sty Bt e gl 1GLaBEl b ol oM Mg, The
res315 1v€tﬁx$1§ﬂerred' he the BV i ¢Tothe epeptide syhthksserplG8986f @S BIO, Calif.

ns. 18 WD 2005/.121164 PCT/ 1 N2004/ 000315 . For

Pees% Synthesizer} ped fhexkinearipgetidecis pssamabled qp it psipg 1.5 — 4.0 times
m A e arid et AR G RBRA o sizpE e S} fhino acid,
FnEmaGySP((b), sy coupll€d tdCie resin chyl <thp(mm11ntg| the ¥nax-gtose on ikl resin,

roflSsed prreydtn mefiReShaie. PO e ahuetet af Ny, For

coﬁﬂﬁﬂ?o?ﬁie%x& latind Qﬁdepfdhrn@ @leldt ﬂﬁﬂfgeﬁ’%‘?tthéj first rb&?&‘uﬁo lagid i.e.
assemnbl ed on the solid suppor e Mur is assenbl ed

Fragc-€ s C),ein dlepfedested ﬁl]l@lwedg)y scttvatmg (51 mec{Pm ba HB’IR’FJ in the

Presgiih PP fRispiersy Farestias vl 15 PR s it I entire

lirdfNyépiide @hhidris Asetbled on the solid support. The Mpr is assembled at the

end. Each coupling is carried out for a time range of 45-90 min. The coupling steps are

followed by capping with acetic anhydride for 30-60 min. After the coupling are
complete, the resin is washed with organic solvent/s which may be selected from the
range of DMF, N-methyl pyrrolidone or DCM, preferably DMF followed by DCM,

and then dried under vacuum. The linear peptide of formula (2) is obtained.

The peptide was synthesized as peptide amide by solid phase peptide synthesis

technology on rink amide resin using Fmoc chemistry.

Instrument CS936, CS BIO, Calif. Peptide synthesizer
Resin Rink amide resin (0.65mm/g)

Activator HBTU/0.4M NMM

Solvent Dimethyl Formamide

Deprotection 20%Piperidine

The resin (15.38g—rink amide, 10 mmole) was transferred to the RV of the
CS936 and swollen in DMF.

15
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mn. After the coupling are conplete, the resin is
washed with organic solvent/s which may be sel ected

wo canstithies r ange of DMF, N-nethyl pyrrolidone opCDBM004/000315

preferably 10 DMF foll owed by DCM and then dried

under vacuum The linear peptide of formula (2) is

obt ai ned. The peptide was synthesi zed as pepti de am de

b(ﬁ) %gh{h@s@ 2T dee0 d(ﬂ@mwahhsg lcSuplin g%mh&gmygvxcmy}mu to
resin using Fnoc chem s st runment

Pr ottkm mesiis c o Ipoeyb el lenPegsin ﬁwllsl}lnkh e’mSzwasheer@‘(lﬁe Ryiftk DMF

am res ctiyat.or Sol ven

o e HG T By rempeAl Be R kP o e Pinéfdhe yice. The
r esirgsif Was fadkedditicees VthﬁEMHTTFnﬁ)c @@@Atmq(aeﬁﬁm@;l ah@® HBTU
the RV of the PS3 15 and swollen in Synt hesi s of

Frm dequpmplecimantia pﬂd)oyer@(gllﬁ;p]vlq@ 1. 4%}]1\@4{@& added to the resin.

t noTdl e

(0. CEERREFE: cohied )R fof Boftin MRBerPigfiomfR pEES Tho resin was
r errmmhed)cﬁndémgambyxtlh DG treice. Aftehth2 @6updinge thedireecamino groups
twice. The resin was S, t WM DVE.. Fnog . .
Q/S(‘Wé?fﬂ@eg cgtéc) algry@na& ?lk/[é f%r% orlm‘eél by was%mg with
di sgerraredQirnds, DMfis By f):oc%gg isCP Gh@gtef) Proékes whbRih ester is
10Cin an ice bath. DIC (1.74 nmol e) added to the
r eaaol isalatddx t ur e as a si ngI e ali quot The m xt ure was
then agitated for 6 minutes before being charged to
t ibe shattesiseycle. waSqupdramgiedas fabwst ed out for 60m n
under optim zed stirri n% The resi n vvas washed once
adtPn wi tREagRmt ¢ hriime ARepspt  he %&g the free
ani do gr d4YsV wer e déppediby W ASHESIRBSRN |de (2.5M
for A5 m 5 fol wa ql;}Mgthree
ti rrezg TI#%IZDI c I-Iog\%gr?gzessﬁ% gr}ﬁanua :
mul t3 st eBQItwcess. BBec X6  WASHES RESIN

4 ACT 30sec X1 DISSOLVES Fmoc-Cys (Acm)/HBTU
5 AA 45min X1  Fmoc-Cys (Acm) COUPLING
6 SOLV 30sec X3  WASHES RESIN

(ii) Synthesis of Fmoc-Pro-Cys(Acm)-resin by coupling Fmoc-Pro/HBTU to Fmoc-

Cys(Acm)-resin. The reaction was carried out as in step 1. The synthesis cycle was
programmed as follows:

Step Reagent Time Repeat Activity

1 SOLV 30sec X3  WASHES RESIN

2 DEP 5min X2  DEP N-TERMINUS

3 SOLV 30sec X6  WASHES RESIN

4 ACT. 30sec X1 DISSOLVES Fmoc-Pro/HBTU
5 AA 45min X1 COUPLING Fmoc-Pro

6 SOLV 30sec X3  WASHES RESIN

(iii)Synthesis of Fmoc-Trp-Pro-Cys(Acm)-resin by coupling Fmoc-Trp/HBTU to

Fmoc-Pro- Cys(Acm)-resin. The reaction was carried out as in step 1. The
synthesis cycle was programmed as follows:

Step Reagent Time Repeat Activity
1 SOLV 30sec X3  WASHES RESIN

16
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19 WD 2005/ 121164 PCT/ 1 N2004/ 000315 The synthesis
cycle was programmed as follows: Step Reagent Tine

whe@sariihectivity 1 SOLV 10mi n X3 WASHES RESI N BCRINES/000315

5min X2 DEP NNTERM NUS 3 SOLV 30sec X6 WASHES RESI N 4
Manual addition of activated Fnoc am no acid. 5 AA
45m n X1 Frnoc-Cys (Acn) COUPLING 6 SOLV 30sec X3
WASHES RE&IN 10 (i iS)mEWrP(ZleSiBER)N-TERMINUS

Froc- Pr o- Cys( Acn) - resi nr??é/ cou actlvat ed Fnoc-Pro
to JFnoc- (Acm - The %E\ %s carried out
as iy stegeg. The %Y)Eéé“@éts IS$8 08 VIRSFRbOGHA IR as
follows: Step Reagent Tine Repeat Act|V|t 15 1 sO.Vv
30séc X3 AMMSHES REYPmif XEP EEﬁ)IdPL(B\T(E)EﬁldN-TI'rERM NUS 3
SOLV 30s WASHES RE 4 ition of

act i%vat eMc ani 5@5%05@\1 5 %@%Iﬁg% COUPLI NG

Fnoc-Pro 20 6 SCLV SOseC X3 WASHES RESI N

i symh@m*oh ﬁﬂo%—&ﬁ ‘P'?Bill’)@fé&&{i\ﬁi@sﬂ 8% icButihg Fmoc-Asp

coupl i ng actlvate Frmc p to "~ Fnoc- Pro- '
q&l(wz‘HﬁTUem FmodHep-Pea Cysticmpsesta Tihe ecaction vees darried out as

i ek TP R Rt e R BT i

Step Reagent Time Repeat Activity

1 SOLV 30sec X3 WASHES RESIN

2 DEP ~ 5min X2  DEP N-TERMINUS

3 SOLV 30sec X6 WASHES RESIN

4 ACT 30sec X1 DISSOLVES Fmoc-Asp(Obut)/HBTU
5 AA 45min X1 COUPLING Fmoc-Asp(Obut)

6 SOLV 30sec X3 WASHES RESIN

(v) Synthesis of Fmoc-Gly-Asp (Obut)-Trp-Pro-Cys(Acm)-resin by coupling

Fmoc-Gly/HBTU to Fmoc-Asp(Obut)-Trp-Pro-Cys(Acm)-resin . The reaction was

carried out as in step 1. The éynthesis cycle was programmed as follows:

Step Reagent Time Repeat Activity
1 SOLV 30sec X3 ~ WASHES RESIN
2 DEP 5min X2  DEP N-TERMINUS
3 SOLV 30sec X6 ~ WASHES RESIN
4 ACT 30sec X1  DISSOLVES Fmoc-Gly/HBTU
5 AA 45min X1 COUPLING Fmoc-Gly
6 SOLV 30sec X3 ~ WASHES RESIN

(vi)Synthesis of Fmoc-Lys(Boc)-Gly-Asp(Obut)-Trp-Pro-Cys(Acm)-resin by

coupling Fmoc-Lys(Boc)/HBTU to Fmoc -Gly-Asp(Obut)-Trp-Pro-Cys(Acm)-
resin . The reaction was carried out as in step 1.The synthesis cycle was
programmed as follows: |

Step Reagent Time Repeat Activity
1 SOLV 30sec X3 ~ WASHES RESIN
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1 SOLV 30sec X3 WASHES RESIN 2 DEP 5nmin X2 DEP

N-TERM NUS 3 SOLV 30sec X6 WASHES RESI N 4 Manual
wa@anstizia of activated Fnoc amino acid. 30 5 ARCHENDOGH/000315

X1 COUPLI NG Fnoc-Trp 6 SOLV 30sec X3 WASHES RESI N

(iv)Synthesis of Fnoc-Asp(Qout)-Trp-Pro-Cys(Acm-resin

by coupling Fnoc-Asp to Fnoc-Trp-Pro- Cys(Acn)-resin.

The ¥ eactpgp Was capgihekDUt P NOTBREAINUS The 35

synthesis cycle was programred as follows: 20 WO

2005 121 8LV CT/ | NAOset 300315V ASHES RESDEnt Ti ne

o xo BN ervES 55T QRSO ER FBewRed HRa,

4 Mmnual maldition afnagt{vat QZZDEFDH\I@W B(Boc)S AA
45m n X1 COUPLI NG Enoc- )ﬁg(dout) SOLV 30sec X3
VWASHES RSN 10 (v)30sgenthesi WV W-Asp

o lackealt ‘Y‘.P%"?pé.@?g?@?’z\? KGRI M B Fesn

V\Iays canplirgd Mypw(A as)/HBTEL efo- 1Fm'6h¢ys§Bch}slysk@9@bL&) -Tgs Pro-

ramed .as follows: Ste ent Ti peat
nEY eacw-re%i@legewogo&aé&%ﬁ\m%p@ Rt @e Pribesisicycle was
Qro%,hgdl' ERMIDYS 3 SOLV 30sec X6 WASHES RESI N

Step Reagent Time Repeat Activity

1 SOLV 30sec X3 WASHES RESIN

2 DEP. Smin X2 | DEP N-TERMINUS

3 SOLV 30sec X6 - WASHES RESIN

4 ACT 30sec X1 DISSOLVES Mpr(Acm)/HBTU
5 AA 45min X1 COUPLING Mpr(Acm)

6 SOLV 30sec X3 WASHES RESIN

EXAMPLE (2) Chemical synthesis of linear peptide

(Acm)Mpr—Lys(Boc)—Gly—Asp(OBut)—Trp-Pro-Cys(Acm)—Resin
Formula (2)

General Procedure:

The assembly of the peptide chain is carried out in the following manner. The
resin is transferred to the RV of the peptide synthesizer [PS3, Protein Technologies,
Peptide Synthesizer] and the linear peptide is assembled on it using 1.5 — 4.0 times
mole excess amino acid derivatives, on the peptide synthesizer. The first amino acid,
Fmoc-Cys (C), is coupled to the resin by deprotecting the Fmoc-group on the resin,
followed by activation of Fmoc-Cys(C). Fmoc-Cys(C) (1.3 mmole) and HOBt (2.6
mmole) were dissolved in DMF (5.0ml) and cooled to less than 10°C in an ice bath.
DIC (1.74 mmole) was added to the reaction mixture as a single aliquot. The mixture
was then agitated for 6 minutes before being charged to the damp resin in the reaction

vessel. The coupling reaction takes place for 60mins.
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4 Manual addition of activated Fnoc am no acid. 5 AA

45mi n X1 COUPLING Fnoc-G@y 20 6 SOLV 30sec X3 WASHES
WOREBE MR 10194 ) Synt hesi s of PCT/IN2004/000315

Frnoc- Lys(Boc)-d y- Asp(OGbut ) - Trp- Pro- Cys(Acm -resi n by

coupl i ng Fnoc-Lys(Boc) to Fnoc

-Ay-Asp(Obut)-Trp-Pro-Cys(Acm-resin. The reaction

was \/
e gxfog cBﬁ@ﬂxg%’f‘tPé‘ﬁeit@nﬁh@ lam'dt g{)&&g atgté %ﬁﬂﬁ%ﬁgysi; glgvmét amino

aciicité. \Hnoc- Cis(SﬁVdB@s@cteﬁSTm%mldﬂEﬂlw activiorbof Amx2-Pro by

TERM NUS . 3 SOL 6 WASHES RESI N .4
DIFHQH: 154010 SoBHitR AE LPPAPEY S09M5 AR TARITE o igamixture to
thé Pélcor VeSS RH NG JoBR Cis Lr)éﬁéa?&ﬁ%th@lﬁ@evargﬂé efeid$3till the entire

WASHES RESIN (vii) Synthesis of

Linkopyr pemwr -chgig( lméserr@lgd 23 plqecmhd) suppprtPThe &y (ia@ajenthded at the
couplin
en Bt GOk 1 estbed s e 4652 it Cougling,p M i
reé’éﬁ&ﬁ/ m%ﬁpmﬁrétbﬁﬁﬁgﬁlwl@ cdpphighwithl heetic @abydride foRS0-60
carried out as in st eﬁ:tl The synt hesis cycl e was

migr Hienhsequaling HE cons! esttleepreﬂéag wiashed; wigh prgaaigsolvent/s which

ik Kpted R the ARG of DR N A dbr R DM p Ehrably

DMF followed by DCM, and then dried under vacuum. The linear peptide of formula
(2) is obtained.
The peptide was synthesized as peptide amide by solid phase peptide synthesis

technology on rink amide resin using Fmoc chemistry.

Instrument PS3, Protein Technologies, Peptide synthesizer
Resin Rink amide resin (0.65mm/g)

Activator DIC/HOBT

Solvent Dimethyl Formamide

Deprotection ' 20%Piperidine

The resin (1g-rink amide, 0.65 mmole) was transferred to th¢ RV of the PS3
and swollen in DMF.

Synthesis of Fmoc Cys(Acm)-resin by coupling of activated Fmoc-Cys(Acm)
to thé resin. The pre-swollen resin (0.65mmole) was washed twice with DMF followed
by removal of Fmoc by treatment with 20% piperidine twice. The resin was washed 6
times with DMF. Fmoc Cys(Acm)(1.3mmoles) and HOBt (2.6 mmole) were dissolved
in DMF (5.0ml) and cooled to less than 10°C in an ice bath. DIC (1.74 mmole) was
added to the reaction mixture as a single aliquot. The mixture was then agitated for 6
minutes before being charged to the damp resin. Coupling was carried out for 60min
under optimized stirring. The resin was washed once again with DMF thrice. After the
coupling, the free amino groups were capped by acetic anhydride (2.5M) for 45 min
followed by washing with DMF three times. This DIC/HOBt process is a manual and

multistep process.
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4 Manual addition of activated Fnoc am no acid. 5 AA

45m n X1 COUPLI NG Mpr (Acnm) 6 SOLV 30sec X3 WASHES
WERESBEN2 164 | N t he synthesis coupling of Mr (Acnpctaxtoo42000315

be carried out twice to conplete the coupling

reacti on. EXAMPLE (3) CLEAVAGE OF THE PEPTI DE FROM THE

RESIN TO YI ELD 15 PEPTI DE AM DE

S(Acm - CONH2 (Formul a
Tk%)%??%gﬁe asse%o%{ pepatj(%oal E%P%‘S%Jn (from Exanple 1 or 2)

eat Wi t eavag ackt ai |
con ”h%:e erA j;gg'f}% eﬂeg(z 59 g‘ (@g@
EDT ol 9 "> hrs at The

reagl on yExt ure i Sndih! ber ed throu;gi;p RVrERMR0E TFA
was evapor at ed on Rot av%gi. Preci pitation of the

peptd de WL ¥ar ri edOssst 20C DYASHESRESIN 300 m

of cold nst an stirring. The
crud4g %%Auég%a?@%ﬂ Oteatcgt%eteﬁy\ﬂntlaﬁe 501 %e(%t islet to

st ard at A,QOC for J46nhnisX1 The pepthntte-@4s (Ash) atCGOURKING
fllterl n\g’ hrough V\hat man. paper nq, 5. followed by

col & sol Vwash &ort3 x 3) to RESIN

scavengers used in the cl eavage cocktail. The crude

. j LI C e

(PSRN 57 FEBSIRNICLEAS) F T R BTIMTBH cc ro to
Exmop! Cys(Alcxpnplie Phe Maetiah wa8 caiBiedioat ds i 8tep3l. %he synthesis
purity of peptide: % %purity of peptide: 79.68% 30
EUQ\PIVES proprammed s el q@)?‘(ﬁOF CRUDE PEPTIDE TO VI ELDO

éffep'\/bf'l{&gg?ﬁ‘( - Ay m%sgze EfKEﬂvIQ/S(AC”? CONH2

S 1) oo, BePLIE T ashipion o) 1

I2 DEP S5min X2 DEP N-TERMINUS

3 SOLV 30sec X6 WASHES RESIN

4 Manual addition of activated Fmoc amino acid.

5 AA 45min X1 COUPLING Fmoc-Pro
6 SOLV 30sec X3 - WASHES RESIN

(iii)Synthesis of Fmoc-Trp-Pro-Cys(Acm)-resin by coupling activated Fmoc-Trp to
Fmoc-Pro- Cys(Acm)-resin. The reaction was carried out as in step 1. The

synthesis cycle was programmed as follows:

Step Reagent Time Repeat Activity

1 SOLV 30sec X3 WASHES RESIN

2 DEP Smin X2 DEP N-TERMINUS

3 SOLV 30sec X6 WASHES RESIN

4 Manual addition of activated Fmoc amino acid. .

5 AA 45min X1 COUPLING Fmoc-Trp
6 SOLV 30sec X3 WASHES RESIN

(iv)Synthesis of Fmoc-Asp(Obut)-Trp-Pro-Cys(Acm)-resin by coupling Fmoc-Asp
to Fmoc-Trp-Pro- Cys(Acm)-resin. The reaction was carried out as in step 1. The

synthesis cycle was programmed as follows:
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9.0 with TEA. The reagent
3, 5-di net hyl pyrazol e-1 -carboxam dine nitrate (931. 5n)

WO 20052211980 2005/ 121164 PCT/ | N2004/ 000315 DMVF $ABmMR2po4/@0315

added to the peptide. The reaction mxture is stirred
at 30C for 4 days wth multiple additions of one tine
excess of reagent 3,5-dinethyl pyrazole-I-

carboxanmi dine nitrate. The peptide is precipitated

frogupe K&Rehi ON MriddelReplit t he a}ijéiivﬁ on of 280mL 5
of qcetorgé‘fl e (prjogéy ed VVRS fNTEA) The m x
OCto

|sfurther ept at r Is filtered
t hr @ugh \WER nan no.SnGinf iX2 er HﬁpNFTERMIWaShed with

acetonitr (pH 0 [ , I by plain

ace omtrﬂd%to neﬁlof%ﬁ 359{9 ?ﬁ’é*\éh‘g% ecipitate is
dried undgtualhdiii HPEHIy AYE M08 Afninodg4.d: 85% The
pepti de was characterized by RP- HPLC (Fig.2). 10

EXAVNPLE (&) DE- ACM4@mnmE GUAIQURIRNG PERT AR (OBL) ONED
BY XI D TO YI
réol—lorrgalg>I SeFr 6(3Pr 0- V&g{gs %‘Ei% 15 Fornmul a

(1) TFA (134. 9rrfl) and anisole (2.7nml) are m xed,
? O(hit)-Tep quo-@%'sQAQﬂQJr@ﬂn pepyi 8&upling
fromexanple 3 an urated wth nitrogen. This is

f Bmperhdy o} moﬁd%ﬁpﬂ@blﬁ)'afp -Rescstys(Agm) Tein aﬂ‘lje sqactien wag garried
2J;l.[tsas L st@@ S’ﬁ? %@fﬂ%s kvsé.ﬁ é?o ar’ﬂ%&cﬁj QQ Follozg hi gh

vacuum ar was precipitated
by addition of dii sopropyl et her (-400nL). The

r ea®@tePn Reéagbnd © | Tifiel tmrpegt thr ougjiwﬁy4 sintered

funnel agbpLwr eci pizpadee X351 | WRASPERIRESIN i S
re-suspended in diisopropyl ether (60ml x3), washed as

above and®ERied ovémip20€ und¥P NatERMINTISe oxi dat i on
silwer p eis c rle g 10 ng of
the 5ol | HSPLEE oeptONs Ky A SR NY 0o oot 1 M
HC 4 n i odafial sdditeitéftdctivated R0t aagid 4vid.

5 AA 45min X1  COUPLING Fmoc-Gly

6 SOLV 30sec X3  WASHES RESIN

(vi)Synthesis of Fmoc-Lys(Boc)-Gly-Asp(Obut)-Trp-Pro—Cys(Acm)-resin by

coupling Fmoc-Lys(Boc) to Fmoc -Gly-Asp(Obut)-Trp-Pro-Cys(Acm)-resin. The

reaction was carried out as in step 1.The synthesis cycle was programmed as

follows:
Step Reagent Time Repeat Activity
1 SOLV 30sec X3  WASHES RESIN
2 DEP Smin X2  DEP N-TERMINUS
3 SOLvV 30sec X6  WASHES RESIN
4 Manual addition of activated Fmoc amino acid.
5 AA 45min X1 COUPLING Fmoc-Lys(Boc)
6

SOLV 30sec X3 ~ WASHES RESIN

(vii) Synthesis of Mpr(Acm)-Lys(Boc)-Gly-Asp(Obut)-Trp-Pro-Cys(Acm)-resin

by coupling Mpr(Acm) to Fmoc-Lys(Boc)-Gly-Asp(Obut)-Trp-Pro-Cys(Acm)-

21



10

15

20

25

30

m xture is stirred for 3 hrs at 25 C. The precipitate

is filtered through a G4 sintered funnel or Hyflo
whewstpiisenove silver chloride. The filtrate iBCTIN0®0315

for conpletion of oxidation (Fig.4).0On conpletion of

the reaction crude peptide of fornmula (1) is

obt ai ned. Percentage purity: 85% 30 EXAMPLE (6)

PM&F'%T#Q&IQE wasS chired | &E H‘anitéﬁjel drﬁéﬂsfymﬂ@SIL QQRRd was

peptide of fornula (1) is |oaded on to prep G

cpiogramri&asdol&@smm 100t h). The peptide is purlfl ed by

us%ng aq ous TF A h n a gradient

Y

{j met a

gr am g\e PR one %ﬁgé% tic run
usi Ia ove s O¢ecssident syst madzu
prepar at iyggp HPLC Sysitigmyeonsi st i ngyed N-RSRMENUS

2005/ 121164 PCT/1 N2004/ 000315 a controller, 2 LCBA

punps, U\$C\IL\§ det eéﬂﬁﬁc Xthe purifi%dsﬁéﬁtﬁlﬂ%ﬂ\hm de of

Speat oph@Aorret er (45hﬂn X71) EXANP[@WMN(E’WrFA%Tl -

OF S-S PEPTIDE 5 The purification was carrled out in
t he 6same SRInYer as 3E8%npfe 5, excPASHESRE

Acetonitrile was used inst ead of net hanol to obt ain

1o PR e M AR o g Y iRt ehe

cobpliig AactibnExanpl e (4), except that the Acm group
protection of cysteineis 10 renoved fromthe

uanyl at ed peptide by treatnent with nercury (II
Iglv% (3)1¢£E1$¥¢%GE é%( THEREPTADE FROM THE i?di&l?? EO YIELD
P} ik ' B (AR SR20 1 At B Hor B s 5B oL,

(F(() 9 ) is added to it, the reaction nass vortexed
at RT. for 5 hrs. 100 times excess of

/ 3 nﬁfe%%nﬂﬁw‘ BEde (rd A (§31|n) E)ka?n;ﬁg qegh 2)tiDeredell WitlP500 ml of
vortexed and |l et to stand over nlg
cleavage cocktail consisting of TFA (95%): TIS(2.5%) : H,0(2.5%) : EDT(0%) :
Phenol (0%) for 2 hrs at R.T in CS936. The reactlon mixture is filtered through RV,

and TFA was evaporated on Rotavap. Precipitation of the peptide was carried out at -

20°C by addition of 300 ml of cold di isopropyl ether with constant stirring. The crude
peptide precipitate in the solvent is let to stand at —20°C for 10 hrs. The peptide was
isolated by ﬁltering through Whatman paper no. 5, followed by cold solvent wash
(100ml x 3) to remove the scavengers used in the cleavage cocktail. The crude peptide
precipitate is dried under vacuum over P,0Os, and characterized by RP-HPLC (Fig.1
and 2).

Example 1 Example 2
Yield: 58.73 Yield: 48.73
% purity of peptide: 90% %purity of peptide: 79.68%

EXAMPLE (4) GUANYLATION OF CRUDE PEPTIDE TO YIELD

(Acm)Mpr-Homoarg-Gly-Asp-Trp-Pro-Cys(Acm)-CONH,; (formula (4))
The peptide (1g, 1.157mmole) is dissolved in 15 ml of DMF, the pH adjusted to
9.0 with TEA. The reagent 3,5-dimethylpyrazole-1-carboxamidine nitrate (931.5mg) in
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15 at roomtenperature. The reaction mxture is

centrifuged for 4mn, and supernatant collected. The
weemsiipittate is extracted with 4001 x 3 of 10%@EEN20€4/000315

acid by centrifugation. The filtrates are pool ed and

percentage purity determned by RP-HPLC is 55% (Fig

3). EXAMPLE (9) : DE-ACM OF THE GUANYLATED PEPTI DE

DMSB! (i) GPhdMed t8 AhsSpeptidasTlidretRthknfrd)s stRredaRBotd&r 4 days

the Acm group protection of cysteine is renpved from
withh enyltinley laddidianp edt e time taxeepsnahireagenh 3.9dimethylpprazole-1-
' ng, estimated by Lowy's nethod, of
Ca@&ﬁgﬁﬁ(%tr&%%ol ved in 17.8m of acetic acid (80%
and Therpgpddavst predigitdted frdbnthe seacfionsiofund by theoddditidn(of280ml

80%cetic acid, -4ml)is. added to the. peptide solution
of ggetpnitrilg 4pH sdiusted, tﬂﬁ?O vith TEAe The mix %F%h%k@t 8t e#{°C for 10

hrd/ & 1sGrd @ﬁougﬁhwh%ﬁhtﬁoesitﬁteﬁgaﬁé& &fld Wsh&wif %étjolgﬂﬂls (pH
30-mins followed by neutralisation with I N Na2S203i
8.)i3 times; ol dddwy @ainacetdnisralp pe acwrhlizatie: fH. diteiprécpithate is dried

tjmati f "SH.is,d | | ..Test, which.i
o R i eurient YiER Bati e BibldacRp slitidititsdehy RP-
Hm%ﬂggj EXAMPLE (10): PURI FI CATI ON OF THE DE- ACM
PEPTI DES 30 The nmercury (l1) acetate treated and |2

EXARBICE (DEDELAEM UPTHE Wﬁvﬁ%@ﬁ? PEYTIOE FALCOWED BY
usi ng the hyperpre 250 x 10mm 12[t , C 18 col unm).

OXIDXDIQDOEDIVIEIGE PCT/ | N2004/ 000315 EXAMPLE (11):

perprep (
PLAT A EGATI I NHI B, TI S T CK THE
B m%&%OF&@EWEa%g%Mgr'@ I pept| de
of f et aggregation

i nhibition assay using 4X Laser Aggregoneter (EM).
Freshly venousdahmanqijrom 5 consented human donors
are drawn and collected in citrated buffer. The

pl atwglL 13"4[%@1) %@%Hﬁol@??ﬁhlf‘&g rHilx%ﬁ,eéo%fedHH%e, RHASI® 658 mg

are separat by centrifugation. atel et count
of pre-cooled peptide from example 3 and saturated with nitrogen. This is followed by

addition of AgOT{ (3.47g) and stirred for 2hrs in an ice bath. TFA is removed under
high vacuum and silver salt of the peptide was precipitated by addition of diisopropyl
ether (~400ml). The reaction mixture is filtered through G-4 sintered funnel and
precipitate (silver-peptide) is re-suspended in diisopropyl ether (60ml x3), washed as
above and dried over P,Os under vacuum. ‘

The oxidation silver peptideis carried out by dissolving 10 mg of the silver-
peptide salt in 15.6ml of 50% DMSO / IM HCI in ice-cold condition. The reaction
mixture is stirred for 3 hrs at 25 °C. The precipitate is filtered through a G-4 sintered
funnel or Hyflo bed to remove silver chloride. The filtrate is checked for completion of
oxidation (Fig.4).On completion of the reaction crude peptide of formula (1) is

obtained.Percentage purity: 85%

EXAMPLE (6) PURIFICATION OF S-S PEPTIDE

The crude disulfide looped peptide of formula (1) is loaded on to prep C-18
column (50 x 250mm, 100A). The peptide is purified by using aqueous TFA (0.1%)
and methanol in a gradient program (Fig.5). This is followed by an isocratic run using

the above said solvent systems on a Shimadzu preparative HPLC System consisting of
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in PRP is adjusted to 2-3 x108 platelets / m. After

adj usting the baseline aggregation wth PPP, the PRP
wowrmstizast ed with 10-20 mM ADP and checked t heP@BIN2004/000315

total aggregation. The PRP is then first incubated

with varying concentrations of reference 10 standard

and synt hesi zed peptide of fornmula (1). ADP is then

a &%%H%gllg(ﬁe/% ?yyltngf, %Y[\hi's RiefekRR 'Igr;e @8%’%?3%&)&@@ amid&&of formula

repro oactivity zed peptide
(1pfs ahaysed| by lanalgticah RIERLE (Eighl). Thewsasand detampaneddby Mass

W th reference andards. Table 1 represents one of
Spﬁ%ﬁ?*@%ﬁ%??ﬂg"z&(fron112 experiments). The | C50 dose

for synthesized peptide (SP). was |ess than 140nM as

E’E@Wf}r 6% SURIHICAZION OF S FRRIME <t andard. There i s
mor efﬂerlﬁi?ifégt%ﬂ ﬂtﬂé %{Fr)f;iéd)athB t%rﬁ@gl}dﬁﬁ% B IFhAbR 5, except that

aggregation wt seen in nost of the sanples ‘and

Aqetmiitirii s wag esed dmspead aif imethvand htocbitaie peptide amsfeoiormula (1).
standard. 25 WO 2005/121164 PCT/ 1 N2004/ 000315 Tabl e 1:
EXAMPLE | ¢8): of DEMACMNAOFedrHE9rGUAIN YDA TEDS YPERFIDEC AUSING

epti de SP) of formula 1 Donor Percent

M%&%E:‘éﬂ@ ) CBTARE bition by Number Aggregation by

50, ATP0ND FOTIID Gh-cacept b B ot gy gleEior i cystincis
refdvel3fraifl tikbgGinyRted3bptidibbiteatferdtowiliB mePy dT). ac4tate0. 92

The peptide (13.4mg) estimated by Lowry's method, of Cys-Acm) is dissolved

in 400pl of acetic acid (10%). Ten times excess of mercury (II) acetate (82.96mg) is
added to it, the reaction mass vortexed and kept at R.T. for 5 hrs. 100 times excess of
B-mercaptoethanol (181.37ul) is added, the‘solution vortexed and let to stand overnight
at room temperature. The reaction mixture is centrifuged for 4min, and supernatant
collected. The precipitate is extracted with 400ul x 3 of 10% acetic acid by
centrifugation. The filtrates are pooled and percentage purity determined by RP-HPLC
is 55% (Fig 3). |

EXAMPLE (9) : DE-ACM OF THE GUANYLATED PEPTIDE USING IODINE

Same as in Example (4), except that the Acm group protection of cysteine is
removed from the guanylated peptide by treatment with iodine.

The peptide (9.18mg, estimated by Lowry's method, of Cys-Acm)is dissolved
in 17.8ml of acetic acid (80%) and purged with N, for 15mins. ImM solution of I, (in
80%eacetic acid, ~4ml)is added to the peptide solution, over a period of 1hr, till there is
a persistent yellow color. The mixture is stirred for an additional 30-mins followed by
neutralisation with 1IN Na;S,0;, till the yellow color disappeared, and lyophilized.
Estimation of 'SH' is done by Ellman Test, which is negative indicating that removal of

ACM has not been achieved.

EXAMPLE (10): PURIFICATION OF THE DE-ACM PEPTIDES
The mercury (II) acetate treated and I, treated peptide samples were desalted by

RP-HPLC, using the hyperprep (250 x 10mm, 12p ,C-18 column).
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3. 54.14 70 57.42 27.41 140 60.28 49.20 280 ND ND 4.
68.11 70 ND ND 140 20.52 23.06 280 42.73 40.53 5.

W® 800521464 52. 63 45. 68 140 87.21 57.44 280 ND INDX/IN2004/000315
66.17 70 ND ND 140 82.92 70.56 280 ND ND 5 10 15
26 WD 2005/121164 PCT/1N2004/000315 W Caim 1. A
process for the preparation of a peptide

- EXNOMPRE (10):"PDATELBY| AGEREGATION INHIBITION ASSAY TO CHECK

T@bﬁ@%&%}@@?@% A Xf;glmgggfy' -L-a-aspartyl-L-tryp

cyclThe(bloadfiyitdio$ pbptiddeofabrrinda 1) i8 chdoke@usivgSateldt aggregation
int%gi?i%(rel'asls_!zay’\lusiyg’\'w)l_(' I?aserO A%gregometer (EMA). Freshly venous blood from
consented human donors are drawn and collected in citrated buffer. The platelet rich
plasma (PRP) and platelet poor plasma are separated by centrifugation. Platelet count
in PRP is adjusted to 2-3 x10® platelets / ml. After adjusting the baseline aggregation
with PPP, the PRP was treated with 10-20 mM ADP and checked the percent total
aggregation. The PRP is then first incubated with varying éoncentrations of reference
standard and synthesized peptide of formula (1). ADP is then added to check the
inhibition of aggregation. The reproducibility of bioactivity of synthesized peptide of
formula lis checked several times and compared with reference standards. Table 1
represents one of many experiments (from 12 experiments). The ICsy dose for
synthesized peptide (SP) was less than 140nM as compared to commercial reference
standard. There is more than 50% inhibition of ADP induced platelet aggregation with
SP seen in most of the samples and results are comparable with commercial reference

standard.
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HNOHH OOIt, S-\,NH HZN-\\O 5 the said

process conprising: a. assenbling a peptide chain
w@opneasyg of six amino acids and a mer capt opdRIN2004/000315

t hi oal kyl carboxylic acid in a required sequence on a

10 solid support resin, by coupling to directly join

one anot her by peptide bonds to obtain a peptide bound

T il ARE, Wlﬁ«?ﬁ tog By syuthesisedaenide

15 Formula (2) b. ca am no groups after
each coupling with acetic anhydride; c. cleaving and
deprotecting, all groups except acm group, the peptide

OT DoAGr St eIO (—LrJeEan t recbﬁ&'nﬂraftﬁno tal v sRivifén BY' O
Of NGraberul [a bel oW
AAcm) Mor |- ﬁ Tr p- Pro- C&/s( BAC NF?  RePETTHES
3) 25 27 WO /121164 PCT/ | N2004 9 gl]lal d. Standard
an .I at-t ol/rc pcpll te 7@‘{ Etysiner gt anEgantc
Cor vEnt's (01 e 140 246 [31.20
280 61.40 52.50
2, 92.13 70 46.66 30.31
140 51.16 45.18
280 67.74 60.92
3. 54.14 70 57.42 27.41
140 60.28 49.20
280 ND ND
4. 68.11 70 ND ND
140 20.52 23.06
280 42.73 40.53
5. 66.50 70 52.63 45.68
140 87.21 57.44
280 ND ND
6. 66.17 70 ND ND
: 140 82.92 70.56
280 ND ND
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by precipitating with another solvent to obtain

peptide of fornmula (4) as given bel ow, by
w@e@siipittati on wi th anot her solvent; 5

PCT/IN2004/000315

(AAcm) CysMor - Honpar g- G y- Asp- Tr p- Pr o- Cys( BAcn) - CONH2

Formula (4) e. treating the peptide of Fornmul

a (4)

wth a heavy netal salt in an appropriate solvent,

wek@ihipyed by precipitation of the heavy netal -

10

peptlde salt using an organic solvent ;to obtain the
heé\/yprﬁ%ﬁls%tl fopethe preparation off 2 pentide aN(§gminoiminomethyl)-N>-(3-

ForTaT ke e B o s e by
of c$dt&iRarhRle, wchl@(1a+s)hdl@&1ﬁﬁ@bf fw&dlalm oﬁisss@ﬁd Mage ang

oxi dation to ‘obtain a peptid formula (1)

purifying the crude pepti de of step (f) orj(g) by

RPHPLC ijn isolatiof®¥r 20 in conbination it
| EC chr amat ogr aphje~fgchni ques. 2. A procegs
claimed|in claim

h H C and
as

wherein the reaction of am no and

car boxyllic equivdl ent of ¢pnpounds forns fhe said

pepti de |bond. 3.
Ctermnal of th
to a sollid phasg
phase bgund am po
wherei n [the s&fig support HY
preferably Ri nk /An de Besin.

process Jof claim1, whelei
puot @ct ¢d PHrst am no acid

A\ A process ¢f

wherein |the firsts protested afi noHacid is § t
protected Fnoc Cygfekue. 62 A process of ¢laimil,

n the
is bound

Pnker to obtaig a solid
pcess off claim1,
any am d¢ resin,

claiml1,
hi ol

wherein|in the clgqygge of the resin with §he |inker

| eads td

the said process comprising:

a. assembling a peptide chain comprising of six amino acids and a

mercaptoalkyl thioalkyl carboxylic acid in a required sequence on a

solid support resin, by coupling to directly join one another by peptide

bonds to obtain a peptide bound resin of formula (2) as given below:

(Acm)Mpr-Lys(Boc)-Gly-Asp(Obut)-Trp-Pro-Cys(Acm)-Resin -

. Formula (2)

b. capping the free amino groups after each coupling with acetic

anhydride;

c. cleaving and deprotecting, all groups except acm group, the peptide of

step (a) from the resin to obtain peptide amide of formula (3) as given

below:

(AAcm)Mpr-Lys-Gly-Asp-Trp-Pro-Cys(BAcm)-CONH,

Formula (3)
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30 the rel ease of assenbled peptide amde. 7. A
process of claim1, wherein the peptide am de conpound

w0 g00a/1zaspound j oi ned to each of the term nal PCT/IN2004/000315

functionalities by a peptide bond and wherein each
termnal functionalities is an am no or carboxylic
acid group or derivatives thereof. 28 WO 2005/121164

PCT/ | N20Q4/ | ai : '
ot oo AR Renth 2058 Sk A AL o
consi st i ry précifiyingRyith anbther sélvpnt thyobtaiGpsptidaraf forarla (4) as
Leu and G.u. .9, A process of claim.]1, ‘\gher.ei n the

mer capt oﬁlmbqw’&ﬂfﬁ‘?‘p‘&a&‘f’ﬂdﬁm quother soiveteq i s

2- mer capt opropi onic thiopropionic acid. 5 10. A

process of eAAL wgﬁr b Hoark Ry HPUEGLPHL (B ABmS-
- NH2 functignallmg%u o}?(l) %ar{yatﬁ?’nos(aac dri S }%Smc o? CONH,
Boc. 11. A process of cliirmula (4hherein the protecting
group for -COCH functional group is unprotected or

protected O.tBu esteror free. 12. A process of claim,

1, whefeitifatibe e SeBeds ARG Torsuly £9r Witk 3 bRty gietalssalicin an
10 group. iMePLACESS aj : i Rl .
()" the BERPIAPHAVERS fllogRed o dreriPlific) e e Healy metal
usi ng t heepedasaltt esing-4y offaiic sBIVENt OCMtaiRithebtavyrmietal-peptide

water in a Oggfl n_?ag@é;atl o, preferably TFA(85-98%

TI S(0- 5% . EDT(0-5%: Phenol (0-5%, nore
preferably TFA( $4pr58R0&¥G1y-AspAP-Frox®Ps : H20(0- 3%
15 EDT(0-2.5% . |14. A process of claimd, wherein in
step (d), the oEg i c solvent used for SgAlgnyI ation is
selected fromt eﬁgroup [soggailqs&i ng of DM, “et hanol and
nmet hanol . 15. A process of C afm 1, wherein in the

step ( g) ’tretagr?g lee%%ia }If }n%%ail-%gptf)c{e staﬂ %f Fs)t%B t(cie)dvsitl?]; thiol followéd by
desalting and oxidation to obtain a peptide of formula (1); and
g. purifying the crude peptide of sfep (f) or (g) by RPHPLC in isolation or
in combination with HIC and IEC chromatographic techniques.

A process as claimed in claim 1, wherein the reaction of amino and carboxylic

equivalent of compounds forms the said peptide bond.

A process of claim 1, wherein the C-terminal of the protected first amino acid is

bound to a solid phase through a linker to obtain a solid phase bound amino acid.

A process of claim 1, wherein the solid support used is any amide resin,

preferably Rink Amide Resin.

A process of claim 1, wherein the first protected amino acid is a thiol protected

Fmoc Cysteine.

A process of claim 1, wherein in the cleavage of the resin with the linker leads to

the release of assembled peptide amide.

A process of claim 1, wherein the peptide amide compound is a compound joined
to each of the terminal functionalities by a peptide bond and wherein each
terminal functionalities is an amino or carboxylic acid group or derivatives

thereof.
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formula 4 is carried out by perfornmed using a sol vent

sel ected fromthe group 20 consisting of acetone,
waemsomniits i | e, nmethanol, ethers, pentane, hexarer/mNedo4/000315

m xture thereof. 16. A process as clainmed in claim

15, wherein the precipitation is carried out in

preferably perfornmed using acetonitrile. 17. A process

8.0f AChRIcE8s of QI Eiwhelrdin tiCarfiimdlacidd)used AR ReRtdddRoMAfthe group
formula (1) obtained 25 has purity nore than 99% 18.

A persising od £ys) Bripnbap, Asp.divai Glvi ArghidareLeu aneGlu.

preparation of the peptide of forrrul,gﬂ%l) by solid )
9. phdserosessof elaim 1; whergy the megeapteadkyh ghipatsd carhioprylie agid used is

19 . ' dn.elaiml, wherein the

asgé‘ﬁ%@éﬂgﬁ?wg&gﬁoﬁgd@g}%gmgi ves a peptide bound

lor'P(elT. ?rﬁg%sgz (rc):g%ﬂéliis%heégl, e Mgeggﬁ)g%éﬂa%ﬁ ¥6A-NH, functional group of

( Aempivino 40§d (sBongc-a@l BocAsp( Gbut ) - Tr p- Pr o- Cys( Acn) - Resi n
Formula 2 20. A process as claimed in claim1, wherein
11i n A processed cladin, 1, wherayu dreypratectng gfoup Fop<POHefunétional group

formula 3 i [ er f d f bly b '
s WaToiied pholse G RpEREES Be"claimed i o ai m

N T A

pree’ps as claimed in claim1, wherein the heavy mnetal
salt used for the 10 treatnent of peptide of Fornula
13( 4)A ipsocssd wEclaimi F,| winereinreinhsteye (S It potide isnclddved fr@a. solid

A process as clainmed in clai rein the .
pr SEPROTt BFNGHFIRg th@ﬁsa&?&f'vﬁrg{f iﬁ ﬁ@@&ﬁ@&ﬁﬁ?%@ water in a
FOLRRAR fafld, prdfepdtty TTARKY.98%) - I18Y(0085) U$,000-8%) : EDT(0-5%):
et hereal solvent and

Phenol(0-5%), more preferably TFA(94.5-95.5%) : TIS(0-2.5%) : H,O(0-3%) :

EDT(0-2.5%).
14. A process of claim 1, wherein in step (d), the organic solvent used for

guanylation is selected from the group consisting of DMF, ethanol and methanol.

15. A process of claim 1, wherein in the step (d), the precipitation of the peptide of
formula 4 is carried out by performed using a solvent selected from the group
consisting of acetone, acetonitrile, methanol, ethers, pentane, hexane and mixture

thereof.

16. A process as claimed in claim 15, wherein the precipitation is carried out in

preferably performed using acetonitrile.

17. A process of claim 1, wherein in the step (g), the peptide of formula (1) obtained
has purity more than 99%.

18. A process as claimed in claim 1, wherein the preparation of the peptide of

formula (1) by solid phase synthesis is carried out using Fmoc chemistry.

19. A process as claimed in claim 1, wherein the assembly of the amino acids gives a

peptide bound resin of formula 2,
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nore preferably diisopropyl ether.
Mor - Honobarg-d y- Asp-Trp-Pro-Cys 151 1 S Ag S-Ag

wao-ooostaed{ 5) 24. A process as clainmed in clai nPAT/IN2004/000315
wherein in step (f), the heavy netal -peptide salt 20

25. A praces

may be treated with HO and DVSO to sinultaneously
remove the heavy metal and to oxidi ze the resulting
pepti de t ¢ )8R 1)
B Lo P ARl Ot P e e RO R
pepti de am de of Formul aFo@a)JlaZ s may be purified by
RP HPLC. 26. A process as clained in claim1l1, wherein

20 1 B, FEHaRBeln STl CPRk Ay B Sem 5, B THEn of

C— PeptideC-otFornnilh Bdacaftied Ghtymfonlhe& preferaplyaseushy thenrslvent in

US:QN(i met hanol and/or acetonitrile in isolation or
Ration with aqueous TFA(0- 0. 5% as the nobile

2 d | a
210 g g5 Lty gL BRI prefRsien ot . mite of
n F%Qnﬁgr(%éygegﬁnm&%ﬁ{e@gdlgﬁﬁﬂfﬁ% 2004/ 000315

An I nt'ernedi ate peptide of Tornula (3)

22% A) M¥ess- ¥ cldidied s -cTdiR- B @hépés ﬁ{énmeaog\lh@tal Eﬁf R4 for the

An internedi ate peptlde of formula (4)

(A@mwmnmﬁPﬁmm@dgoﬁfymmé@@Wn%&h@oﬁﬁk&@ﬁnﬁ»m@cummonMeu1TFA

23.

24.

25.

26.

27.

Formula (4) : L
A process as claimed in claim 1, wherein the precipitation of the heavy metal-

peptide salt of Formula (5) is preferably carried out using an ethereal solvent and

more preferably diisopropyl ether.

Mpr-Homoarg-Gly-Asp-Trp-Pro-Cys

| ‘ !

S-Ag : S-Ag
Formula (5)

A process as claimed in claim 1, wherein in step (f), the heavy metal-peptide salt
may be treated with HC1 and DMSO to simultaneously remove the heavy metal

and to oxidize the resulting peptide to yield a crude peptide amide of Formula (1).

A process as claimed in claim 1, wherein the crude peptide amide of Formula (1)

is may be purified by RP-HPLC.

A process as claimed in claim 1, wherein the purification of crude peptide amide
of formula (1) is preferentially performed by RP-HPLC using C-4, C-8 or C-18
silica or polymer reverse phase columns using methanol and/or acetonitrile in

isolation or combination with aqueous TFA(0-0.5%) as the mobile phase.
An intermediate peptide of formula (2)

(Acm)Mpr-Lys(Boc)-Gly-Asp(Obut)-Trp-Pro-Cys(“Acm)-Resin

Formula 2
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30. An internedi ate peptide salt of the fornmula (5)
Mor - Honoar g- A y- Asp- Trp-Pro-Cys 10 S-Ag S-Ag Fornul a
W@ 2005/13(l 64 PCT/IN2004/000315

28. An intermediate peptide of formula (3)

(Acm)Mpr-Lys-Gly-Asp-Trp-Pro-Cys(Acm)-CONH2
Formula (3)

29. An intermediate peptide of formula (4)

(Acm)Mpr-Homoarg-Gly-Asp-Trp-Pro-Cys(Acm)-CONH2
Formula (4)
30.  An intermediate peptide salt of the formula (5)
Mpr-Homoarg-Gly-Asp-Trp-Pro-Cys
I I

S-Ag S-Ag
Formula (5)
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