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WD 2005/ 121164 PCT/ | N2004/ 000315 A PROCESS FOR THE
PREPARATI ON OF PEPTI DES Technical field The present
w0 poosneilen relates to an i nproved process for PEEIN2004/000315
preparati on of N6-(am noi m nomet hyl)-N2-(3 -nercapto-
| -oxopropyl-L-1ysylglycyl-L-a-aspartyl-L 5
tryptophyl - L-prolyl-L-cysteinam de,
cyclic(lx PROCESY FORETHE PREPARATION OF PEPTUIDES
phase Fnoc-chem stry. Background and prior art
of the invention US Patent No.5318899
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fibremectirpl ver, iDis thybiagingi oftfbriopepn andéeetWEithatdpbeliares to be
PR, AN REY BEreel ol SIS AP 506, o
tedleliR GRatbubstiges i chUspRoER ISy ﬁm&binarexbmdihg bf @Btiheden or vWF to

G&PCIF%_._CO ound of fornula (1) .is a disul phide. |l ooped
yd lblth@sn@éﬁéeaagr%éh% fndi FAYNY Des p3digataRo oacxnasblfa%l thrombus
. . {
TSR E8% EOF, PO ARV By S Bl e s
Vai38% kndaryh@ 1899¢ pgm@mm orhis aneieedésesbesl ﬂlelcsnipnmmdmavmg
solutio

%@l@tﬁgg{fgg&rggggég% ;qyléatyrl])up ngsseno@ %‘&ch dh 1%%&1%5 %c? Is?ntﬁ‘emze the

molecule.

Antagonists of platelet glycoprotein IIb/IIla 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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WO 2005/ 121164 PCT/ |1 N2004/ 000315 reverse phase liquid
chr omat ography and | yophilized
w@ end/18ded gov/ cder/foi /| abel / 1998/ 207181bl . pdf PCT/INR004/000315
ternms of peptide synthesis nethodol ogy, two major
synthetic techniques dom nate current practice. These
are synthesis in solution (honbgeneous phase) and 5
r&¥dehesi sppazesol | dhqxhase (hatrem@@»gfh@ﬁys phage) . Butllyophilized
sol ution Phase r out cunber sone as conpared to
(V- Blgigoy Céﬁé@dlaibém%ggé?éﬂéﬂbblad%ach coupl i ng the
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sol i dn ﬁhmeo&ymtt@swthqsherne&@é@ggxeia‘@e magoragiahthetic techniques
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di ng , peptid 10 chain. US patents 5958732 and
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isTRESPRERt B3 eoﬁ?l%rwﬁ@da%tl‘?fh PE apdeey atid Hafietipy ét adwiiding peptide
H@ gdified by 15 solution phase synthesis for conversion
1ysine residue to honnarginine resi due. These

pat e%SB é)%\%ﬁﬂe E}lssc%@bsgndc |5?L§§9§OLI %@ﬁte er gﬁfai Stechmques to

usi ng and

sp@thésites peptidendaire ntI&? (ajnldbiftﬂlﬁdirﬁélhylf)wmfyt-lh&cmteSIGdSbtopropyl L-
I nvention. As conpared to Boc-chem str
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salufiof Fdhay Sehtidsav fdil cft@w@trsidﬁOQD Ralnepresidee tto Qfd)mo'ﬁi’@mne residue.
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th
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AL e SRS R I O Eocy cnion.

with dlffere P in.th I . _—
e EsuRErsP ol Firos 3 Rghisty Sl e o mit
pﬂf&ﬁﬁ‘ésaﬁcpbeéah& P R bakd Qbilityl 680 Fhivecgdap, ciplistirR side-chain
synt hesi s. Likew se, patents US5759999, US5786333,

,..

puSsvzm%qupsws gmplysd prayiige pohegonakpmicstion. The rationale for use

ea??‘%%zgfgﬁg{j 5 LE?Q ﬁ%g%%rgf éf‘ b C#ﬂﬁ %E}’: Pé‘ﬁe&a ﬁg qt ﬁétectmg groqp is

Ipwachasarfywsthértpgoyyy. epar at i on of pepti de am de of
formula (1) using boc chemstry. 2 WD 2005/ 121164

PCT/ IphR@41188686586, 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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Patents US5344783 and US5851839 deal with nethods for
sel ecting and identifying Platel et Aggregation

wo nivshe2tier s (PAI) and di scl ose boc chem stry fRPCT/IN2G04/000315
preparati on of peptide am de of formula (1). US patent
5780595 cl ains anti bodi es specific to PAI's and al so
di scl oses boc 5 chemstry for the preparation of the

pept pgle,@Mds30f735 oflg5831839THE: FRRE MeMb&s Tbr selecting and
synthesis of various other peptides is well-known in

ideniifyinga Plateletndlggregationl Inbihitorsee(RAT) and disclose digicechiepyistry for the

t hei 1. prepar.ation ver .fhere is a definite need
p’ECBar&éQEngepéﬁﬁla@&%es%ﬁ% “preparation of conpound
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RS RS ThShrleParlRSL 6 Y 5&@&@ a%nild bf fop@flaq 1y | d

procedure and. because of the base lability of Fnoc

gr ou - - . - . 1 r: .

arpl e St LAELE SrEh s NRHRLLELTRPHE is YRS WA prior ar
apd edverd idogumersipe avaidable for theip prepaeationt Hpwave thersad aalefinite

the tert-butyl noiety: tert-hutyl. ethers, for. Ser hr,. . .
e fo- i & Burceres o e REparalPY O ¢qMBBknd of Fylid ({owhich is
eddi®rdildl, iBPStv SIS QLR sHAY G1sBeBA féndyped for the
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oo erpaitd i Fmod el Blsed Yphed! ulites o mild procedure
ard/ detalt eof theldvisy dability pf daheenpexps bisidilabiteheidarchaihoprotecting
t he preparat i(gn of .sone. am nﬂ aci d a\r;ﬁlo%s Like .
ZIWPE PEREMRIOMEL PHAVIRR OHBARYIEh PrRLcCASN wEhe Prdectipg, greups used in
FhRfol tch%is%g'wé’ Yada RARe derButyf h‘l%ggt%l tEQ-butyl etherdRF X5 fhfl“hr, tert-

separate operations are required before purifying the
betyll e@rspioodispt Glwhand Bdenfor s el ieristcarshamegyourfsf ye been

final .product purity-and vield. Frmoc: ho r gi ni ne
uieddPB e rroteart el o TReabi e yp ¢l i Higs Ty Ripficted by M
PARS&PhYY Mdst toTQhE Falde-anifie QORE R¥REINdsVde commercially available.
Alternatively in the peptide assenbly, the Har unit is

Howleler, byprobjeranspiss imtheodrt ftidhe prapawtipe off gorae fminp acid analogs
- N whi_ch. has, been st rat Al :
B et R RIS, B3 Coppounds base on

dumFldegiisial bacdusyiseyartlel opeiitng &t @huirddnbefore pudfying the end
Peptide Protein Res.10, 1977, 240-244). WO 03/09330 :
perdyet pdich inprsasey srprIse andmay RECHRG! aE0dYFt RBHIARG YieY. Frooc-
| .. -a-Nn . - d i .
B RGini A RE( 53 biRRRRa BRALREEE, K12 BRIy of the chain
begunies expienkive yAltahativelnin e peptide pissattdy, therlfart onit he built by
sol i d, su r{ 4- methoxyjfri l.ystyrene resin .
SHHREATR diite fxﬁmawe%é%atéﬁ%ﬁ- Mty Syhicha o AEmBRT TP ebtain
valpfes h%ﬁ%?ﬂes%?ﬂﬁ%ﬁﬂti&{ 8ERs Biothgi%s 8ORliyNWidddBerg ef al, Int.
pegtl e on The said nitrogen. However, theé process
JURapside ReotsinRed. 18 ul8yar 240-24d)met hoxytrityl pol ystyrene
resin which is not a 3
WO 03/093302 discloses the synthesis of the peptide of formula (1) using

Fmoc-a-nitrogen protected Coa-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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WD 2005/ 121164 PCT/ |1 N2004/ 000315 common conmerci a

enbodi nrent and al so the Fnoc-a-nitrogen protected Ca-
w@a00boxEam de cysteine is not commercial |l y avai P@biNe004/000315

Thi s enabl es the process having increased nunber of

steps and al so expensive with respect to the process

of the present invention. The cl eavage conditions

cHtdonZ oRideaRAd bhBb@imenindh aRBKER FhdcRI-AR®SEn Sprotected Cot-

highly toxic and non-environnent friendly requiring
cathexarside afysteinp s 9ot eorsmersiddlyr availabtaeThis enafles the process having
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RO BREG oA oA Sy CORPENS S0 BTN IPPG PTGy fTafe Presen
inREESN. L T8 RIAEARS cotRlitlorBXRENS MBancdBioR! Whichh@akes the process
process clainmed in this docunent is different fromthe
highdy: taxdc endinpr-gnyirommirnt frienddy requiting e uss. of| gxpgrdye papbbers.
he pr ss pf WO 03/ 0 Ny ' ' . '

T8 YePitean it R b o YARELRE SF M bREGH nlfiones
vt @phchagdi donaadrtiany, dlso inbkes the PERSSs wirgpspakivehOverall, the
present invention. Thus process of the present .
Prospesnelpisiedi i this dospmentids difierent romthe prosesscdamed,ig the present
. -onerdeseLi hed i 3L P3330 t ' ] :
O orf SSEAbA e Pl aol MRS 20 p DRI il Bertain
lipritationd, | whichf has Shtepepidrctane Wblyi providing ssitai¢ inbdficasiond 5n the
aerial oxidation |eading to the formation of
PrOfgei Stensed theipsent MYRHMIN t he  purification of the

final product and yield, 2 Precise selectiqgn of

pr ot déH$ AEpcgTSeY ke Prspens vation isc improyerand eRacipd procges over
tl?glﬁ‘lerhesﬁ'i Qlh %bﬁﬁ%%%Zgﬁ P%ﬁ@? %lir:#fb?lta's Fﬁ@reﬂf mkfi€oned below.
am no aci d usi ng appropriate 0 ac I'vating reagent to
prevent the racem zaiion pf.am nosacids.. 4 Effi.cient ..
proces SD?%SI’ n%tbllngﬁgp ra{Be gfosdgjf??lﬂ 8 EJI'%%pp e:%ﬁd?’hvgﬁﬁfel plg is’ggeEep tible to
anm de Oferiaf ekiddliéh (ehilink! 1B8thé ifbrvetiopatingharified, twhich hamper the
intermediate wthout isolating -SH peptide. A

consi dePublcationpbde finpl radugt abéyield-al |y occurring

snal | medi i : ' ent i . .
some of PR PRl Eiaieging ¥nbE A BhERRIq Bl tREpeptiae
possess¢hagh. desirabl e pharmacol ogi cal properties have

been synt hesj zed, wever, w.der dica] wuse is often .
hadper edcliyagion oofc Bgng’@Q’r"t Jnstion 1pfi fhes PRI Gl URg appropriate
puri fi cati of [ w1 hods: ;dgaki ng
Phese. oot B o B A ccr

co4t arBffokesit rrbéess dnd obtainisg t disulfidéedoard in Hbe ipegtide rapnide of

T o OO 008 B L L P R i 1

Yield, pepugsented by the relative content of the

phar macol ogi cal |y active )
A considerable 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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conmpound in the final product, should be as high as

possible. Purity is represented by 4 WO 2005/121164
weansINAGO4/ 000315 the degree of presence of PCT/IN2004/000315

phar macol ogi cally active inpurities, which though

present in trace anmounts only, may disturb or even

render usel ess the beneficial action of the peptide

tﬂwﬁgréeﬁg;res%n@e &Fﬁ{aﬁﬁﬁd&é HcAgeRtive 1rﬁ‘plﬁ1t&§ . Fief %dﬁ%h $Rdsent in

context both aspects have to be consi dered
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éﬂ?cL&j of ﬁgQUéa ifoxjt ﬁﬁ'ﬁ?ﬁ[lgﬁ ﬁct agfé g'clrg?ra'ﬂg?/ T squIpS%&Iédeg? repeated

pﬁﬁﬁdﬂd}n réqeirgd gswadn indivediial eteps prowvides nchisér prabihet but low yield.
feaSJbIe solid phaie 10 synthesis and is a novel
Thug cwyoyPnsats iy yie qina@ﬁ BiEHIcatom b eyt (hee Hpvmiead ptages of
ar
P pr{heRbar Cinc FREt TERaOF 1838 Rlp gy ARSI, Sold phase
sythesig arginis @fmovélepraidss ostield.a Hrgh/\pzumly pradueaych erilnaambrhyicld.

t e BEP abiy ikeritiscl s 26a1QBbaR 30T RRIACEE fiino acids,
wig@rleh®o MRS fokRatiéh &ﬁhé OB cSef. Hfwdier, a%oﬁdﬁﬁb%kslﬁ using this

introduction of Na-protected 15 amno acids in
prasedhteliy thahthelpregarationgifthe OBt bstyitselfrtakas abouti Zﬂammmdcﬁlso the

TSPy P00 T HBEB AT SOt B0 L ish nRision g protectad
aggw s S PRO SRR Th 961Gl Ak ok BTh TS of the

Boc, have beconme the preferred tools
inognyng @Imm b@lﬂyﬂr Tzhctuse affi pyerforTtedyadtineted . avaine ashiodmvaiaves In

i lts i f both counl

et yPath i it 55¢ ehpimBelbl Rl ST SIEF LG TRTU. Py Boc

ahd BCTHPhdvd bRb@REE tl@%ﬂ&ﬂeﬂ@d BN e s sinbyarbban abifation aMkky have
VWi te D., Oxford University Press, 2000, p. 41 - 74)

begre sheWRIBIPU gpieo VRSSO neFdis ¥l derensand bty hcqyn}mg yeffigiency and

Sﬁ}g)\égs%lotn ddlee E@u&gﬁ&z@%ﬁ 100" ofill PR ﬁ{}mrﬁg sgzﬁt% %E‘ g% Chan W.C.

e coupllng i's al'so no

aip WKiea P TOHOxE6rd tUrderkilne PFd&fD,CZm pD4H94 ’ﬂ@ Idﬁr oVHBITUE provides
are connErclaIIy avai | ahl e. wever , r obl em

hyghy vield and highepugity. I gaves Hanedp é*p“eacatfatm g¢p % 0 £apkiRg required.
| g honoar gi ni ne as

DREbfE SIBAGR alco it REREL REMGRALAL OIS o a Sult 1 de

| i nk3osbectiube Empanmim cpaisatienveives eare ecpmmenbleﬂbff avsilable.

urifyin he en u ich incre ses ex
HEteviay? PP IBE: Syt 4 T 4,0 BRODELPOGR ¢ o i RfgEid analogs
hﬁ@ 'ﬁ@ﬁﬁ&'s "Hoﬁﬁ‘mﬁﬁgg h&'ﬂ@aﬂgfunﬂ# ﬁsc{ﬁ'@ﬁ Qd cGMETBEpHdR ! dodhpbRidsUSRed on

e assenbly of the peptid
dlsulﬁde links, because separate operatlons are required before purifying the end

—t

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 o-NH, (Lindeberg et al,
Int.J. Peptide Protein Res.10, 1977, 240-244).
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(Lindeberg et al, Int.J. Peptide Protein Res.10,

1977, 240-244). 5 WD 2005/121164 PCT/ 1 N2004/ 000315

Oxi dative cyclization of protected or non-protected
sOkiflimjrdreytligtion pipratetied foo nompiotaeted orhilfiofidsyl | grcpvcpe with formation

L P R 061 B T LU P g
adubstednihemhal hﬁbtﬂehﬁgal Ihbllit}hﬁ' thlé Slmlllfidcdhnliagm Hm@v cdses if Bwlso

cases, it i.ed o bef or I f th

aBstR TR oM Rer iy AUy FoFPR FRGOKE subpt The
Oxsdi@haioh T Qfen-@ﬁbﬁiﬂ Teptiich cpapiningefcec it/ @l (ﬂﬂl’tﬁ@ fypese of protected
and/or certain pes .of protg cted sulfh ¥Hﬁgrou

vy drgligraups ‘ﬁl"h @d@e i fob hAGATG O ACEUP 210 g, explained in

fﬂﬁEU?@fHﬁf&B&ﬁd d’f@@ufdﬂyp&ﬂﬂ?semrﬁ%ﬁ@hﬁﬂkgsoﬁ’ol 1 Partl Jost, K., et
seal Hornone_ Anal ogs,

ﬁgégshﬁ&g ressgBocagdiRpton, Ferd 9By, EPS§1 g%ae Ijggt)vgypr §|1‘5)t without
1&%\&%&%& asdc JllQQ;ioﬁealgelﬁ O {f¥tanct St*ryBQ)tpthM 1584ds present in peptide

S as C IFzation a For 1 nstance,

t W@rwmatrmk ef aig lpﬁ@stedmtmaiwgﬁb?)balme beswserhl capegsion of
agtfruﬁ%n{a#eﬁlﬁ 91I1d Qﬁ{nlﬂgm ggs%e%&c?iGHS ﬂ&éﬂoé‘t@ 0}19 valﬂfﬂ ﬁﬂ‘ﬁg’x impacts

conver si starting natéri
nproduit piity. EandéTanebBI@t@hSI%OdblAﬂmﬁh@moﬁec Vi#li V3, pi 6657) has

turn, i t prad punbt Y T P -

B Dy PG Yoy ST, £ Sl or e

derens tgratle granats disuifidestnd ffordtion H0Gdngatisdni witts othér methods
in a var

t t tl
G e P! BEfRRreP RS B s oS AR R i e oF R o Siinces,
MRippReScobiplGelgthasgg@eatian alﬂb(plécﬁpﬂtablbn on@ﬁdbsSthaﬂ &ourred using

f°“%?<eé% i rpesbets, hien g4 BN oLl B foandRgpide

obxifiest byl aMEOak @@dhbnﬁlgm aldeoﬁ@)areﬂtth &jthe® Xne@h i d&hods. In the
procedures, Thus, the and

dPgsAnt inyention dhje aspsei e o r&ﬁkrfalibz '5@ BDR)%GtPng fAs dpline route

hiRReidadR SORALE ALPinAhdfesdinPVETIR OGS er dalit of P@tlde amide
present invention this aspect has been rightful

t glcklp@doibgemég ag)‘yiq erptagRe flael greur dpubjestgdstgoxidation without
bﬂ% oF Site g)L:{)tgd'%t b ehﬁiuﬁlﬁné nth& hl%rtﬁdftﬁaﬁeaitfsﬂé“{)%ﬂub@ndunng

e SI ver s of peptide amd in place of "peptide
am1dmloudnwapm Rustthg process steps 08 d@mbﬁe@t@md@ll@\@e% guidptipm of

\fl\%l%ar%glﬁed ﬁe%tfc#e%ﬂdgya&%ﬁ H% 91% Sgl% 1%%1&1 _J)Ilgil.dg @ﬁh@g C;{‘tflag reﬁnide

e pr urlng oxi dation re
Toamsprising cpnmomd@fs“wrem@ @) oftkmparseépiritp and yitldoFeallybyurification

at i nof af ed pe ed in the

P e webls PO B - CAR e e p - PR O
conpr i Andiker cofphcandg ﬁctcfron kndven (oh)es of sprilmizde memnsmbljaty of
and | el Fin i of. t he .cr
- Blsteton fewirn e iavatiofo i piinpreats sRE PRBant ued
Aﬂﬂ&@&fcn@%ﬁ@&ds Gadihe gt fhaGnBrofithe kaacwdn, sdlt #Ssodfum dithionite or
synthesi.s is the possjbility o

sodium thiosulfate. Such reducing sulfur-containing compounds may interact with the

disulfide linkage, which is sensitive to nucleophilic attack in general. As the process

of the present invention has avoided use of iodine, the resulting products have high

purity and related impurities are undetectable.
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i nteraction between the desired cyclic disulfide and
i norgani ¢ sul fur conpounds used for reducing excess
wo owbsnziled the end of the reaction, such_as sORPETI/IN2004/000315
dithionite or 30 sodiumthiosulfate. Such reducing
sul fur-contai ni ng conpounds may interact with the
di sul fide |inkage, which is sensitive to nucleophilic
at t aqige Ipeo&emra@bemﬁﬁshtea §n R fefesSy afd sinhfle BfeBS EMe use of solid
i nvention has avoi ded use of iodine, the resulting
phasschyathesin anakes therprogass isingplamand: Bieatse @f iFmnerqhemisiryagliminates
thenﬁls%t &t flarlsch %hen%c lﬁc%olg]e 1%1%}6%4 IF ?Tz(ffe'égl%ﬁ‘{ 0 r%ﬁ‘}é stgtmﬁty The
process I's acconplished in a few eas

pidcegsclintingtes parifitationl éfothp Haamaliaed) eﬂsmbymic@@smlgethe yield and
process sinpler and the use of Fnoc-chem str

o g he east. Rpglagrgaen ot ﬁlaphsr\asa%vﬁneaeslmsmpe(bﬁuand (¢) makes the
&ggsexm{rerl?fvu%%tﬂlggdl?? d @E&Q)%E?l tlhh%}ﬁ E?e scrubbers for
rocess elimnates purification o he i nter ates

ﬂnhhreby increasing the yield and 5 redu0|ng t he cost

Repl t of_ thiol
(Z) %&R g‘g‘g’ccﬁgo %P%egéi@aeﬁﬁﬁ&gég& ?e %ﬁh@ﬁi’%% tﬁ% fﬁlbﬁffgpegﬁa peptide.
TRERMRTHERH a MhgRFaildd YeirehRnt iR o%fé'iﬂiﬂ? Eéﬁtlcflef fOItn'i'L'lIQ |(f>) which

The ch0|ce of "process often dictates e stab
wih elrmtmvaqbdmlumltgmsuamolateﬁmm theegprotrsens od plnongﬁ Therefore an

L PRt BETERe SYREEG ERRAHEE PPl Bl Toofs, o-NH;
sFAS S it 8 \(’ﬂe&gn&sh ggxr gﬁ@ﬁs B8R0 " pRiteink:- ?E el Geaction

an 1 ndustrial proce peptide synthesi s Containing
comdipporsptoabyildding uhd pefgideodps). ThididbjecBvel bas hedmpowtsuccessfully

Lia oi.ce of protecting.groups an
sl oy HRL BB Ao oping, oot cReeriyd ifl qatihe Hl the present
% k§n@@1ect|ve has been now successfully achieved by

e Applicant devel oping a process described in
ent i r eGfossarnafenprsasedin thesspegificetéatt i on. G ossary of
terms used in the specification AA Am no Acid Acm
Acet amiAdonet hyl AAGHo Agtli vat or  ADP Adenosi ne
di phosphkat e AgOTAcSamidemmethyl f | uor onet hane sul f onat e
Arg Arqigr ne Asp adggadrt i ¢ Acid Boc / boc

tert-bupp oxycar RRBYIsine diphosphate

AgOTf Silver trifluoromethane sulfonate

Arg Arginine

Asp Aspartic Acid

Boc / boc tert-butyloxycarbonyl

Cys Cysteine

DCM Dichloromethane

DEP Deprotection reagent

DMF Dimethyl Formamide

DMSO Dimethyl sulphoxide

DTT Dithiothreitol

EDT Ethane dithiol

Fmoc 9-fluorenylmethyloxycarbonyl

Glu Glutamic acid

Gly Glycine

HBTU 2-(1H-Benzotriazolel-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate

HF Hydrogen Fluoride

HIC Hydrophobic Interaction Chromatography

His Histidine

IEC Ion Exchange Chromatography
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Cys Cysteine DCM Dichl oromet hane DEP Deprotection

reagent DMF Di net hyl Formam de DVSO Di net hyl
wamoshoMbgde DITT Dithiothreitol EDT Et hane di p¢i/aN2004/000315

Froc 9-fl uorenyl net hyl oxycarbonyl du Gutam c acid

Gy dycine HBTU

2- (I HBenzotriazolel-yl)-1,1, 3, 3-tetranet hyl uroni um

hexaf | yengphos pheiygid GrfortdyddepeMak Syettraieopyl C

Hydropmm ¢ Inter@agfi on Chromatography H s Histidine

| EC | gxchang &ﬁé‘RE‘M 7 WD 2005/ 121164

PCT/I 4/ 00031p. i,f%x 'hq?}é lglg{zgl{'égﬁlﬁ}gg,laphy Mass

Spectr py Lys % ) rcapt opropionic Acid Mr

4- et h 2 3, 6- &f%enesul fonyl NVM N net hyl

nor pho??PHe Cbut tbuﬁ g%

2,2, 4, %f7- pent ankt: ﬁ3§b7d?°H§?H‘F Wity drohszpfiensmutend  pnc

2, 2, 5, Fm@- pent ande.hy|Seentmathy Ghromes-6riylfonyPpPp Pl at el et

poor pPEsma Pro Pawlet peor plRRA Pl atel et rich plasma

RP- HPLgyoRever se Blase Hi gh Performance Liquid

Chr omapegr aphy. plR¥IcReaGldsea Vessel Ser Serine

RP-HPLC Reverse Phase High Performance Liquid Chromato graphy

RV Reaction Vessel
Ser Serine

SOLV Solvent

SP Synthetic Peptide
TEA Triethylamine

TFA Trifluoroacetic acid
Thr Threonine

TIS Triisopropylsilane
Trp Tryptophan

Trt Trityl

Objects of the Invention

The main object of the present invention is to provide an improved process to
obtain N6-(aminoiminomethyl)-Nz-(3-mercapto-1-oxopropyl—L—lysylglycyl-L-oc-
aspartyl-L-tryptophyl-L-prolyl-L-cysteinamide, cyclic(1—6)-disulfide of formula (1).

Another object of the present invention is to disclose a process for obtaining

high yield and high purity of peptide amide of formula (1)

Yet another objective of the present invention is to disclose a process of solid

phase synthesis of peptide amide of formula (1) by using Fmoc chemistry.

Still another object of the present invention is to disclose a process for the
production of peptide of formula (1), having lesser number of steps as compared to

solution phase synthesis.

Yet another object of the present invention is to design a process for the
production of peptide amide of formula (1), which is devoid of limitations associated

with prior art solid phase synthesis of compound of formula (1).

Still yet another object is to provide a process for preparing small and medium-

size peptides containing a disulfide moiety having enhanced purity
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SOLV Solvent SP Synthetic Peptide TEA Triethyl am ne

TFA Trifluoroacetic acid Thr Threonine TIS
waeeosaepsopyl silane  Trp Tryptophan Trt Trit yPCT/IN2004/000315

Obj ects of the Invention The main object of the

present invention is to provide an inproved process to

obtain

NG- (@mm%trrbﬁumat BYjedt N2-ths-predeta RhRentioR XRP{P RYlectl apptpriate
yl gl ycyl -L-a-
paémmgygroupsmsig@@g@nwto Enlpmuzgf the fopmafiasi elaaece@panying impurities
C|IC sulflde f t her
8“? qﬁmf ggQHQHE%w Fgﬁdggh%ngéls§ﬁgse a
ocess robtaining high yield and high purity of
F’iaﬂ%ogﬁﬁ Jg‘vﬁ'ft‘?“or mul a (1) Yet another objective of

t he HE$HEREnt AVETHoh Blates td Bn FhSeh &S FrodeRBERS pr&aration of N°-
solid phase synthesis of peptide am de of forrmula (1)

(oyinosningmBtnyt)-NhGinstoapto- lsoxdpromddi-beylgb@ybbtoc-@$partbrleL-
AR 5 s S i o

u{Nm as8ém ﬁ%}g ﬂgesl Qn(% %OL QhBS&lic acid with an
synt esl s. anot Ject e present i'nvention
apropmate @sitepting gnoupsemsa godid phhsge reginpdeaingihe pepipdegpthizsiebtained

amde of. farmula (1), which is.devoid of |limtations
% B8 B P ot oy 0 B BRUSAREF psgpceept Acm
pFREIRENEo of WiBHhidt} ko oiaﬁmﬁbbﬁtideyﬁﬁld@ﬂﬁ’tfﬁﬁﬁulﬁQB)?CJonvertmg
is to provide a process for preparing s
lysti msidusi of peptidd dexdec ofitfarmulag(3a lkrving fpmectndntbw group to
avi ng.enhanced pur 5/121164
a0 aRon0915) el EHRVRET O Cpimupangoug  doprotecton,
o@traﬁﬁ@glmwewelsﬁdemf fofiniile (SEARICxi @I QTTsi1Répeptiaé a6 tobign crude
groups and reagents to mnimze the formation of

PeRtidsngrBIedg| quformplaﬂ)t andsfinglly sybjrcting ta tchppmatpgiaplyp purification.
’Ifﬁﬁ B@ﬁ@&'b@(g ;otagsséé %ﬁ)l@%gs & fdnﬂfént H‘?enﬁgﬁ#d c§§'t'EfPerc§\rf]é?f

Aventi on presént 1 nvention tes
roved .pro s fo epar ati on of N6-
BrifR o R s e B8R Eo0TG.
) oxo%‘li opyl lw%gyﬁlg-l}fi’i% ehthlgn Sr% er E)%/ ﬂ‘IBll‘U— crude peptide from resin

(Column: PEP 300; C-18; 5u; 150 X 3 mm; Flow rate: O.Sml/min; Injection vol: 20ul;
Solvent System: A: 0.1% TFA, B: 100% Acetonitrile).

Fig. 2: Analytical RP-HPLC elution profile of DIC- crude peptide from resin
(Column: PEP 300; C-18; 5pu; 150 X 3 mm; Flow rate: 0.5ml/min; Injection vol: 20ul;
Solvent System: A: 0.1% TFA, B: 100% Acetonitrile).

Fig. 3: Analytical RP-HPLC elution profile of crude guanylated peptide
(Column: PEP 300; C-18; 5u; 150 X 3 mm; Flow rate: 0.5ml/min; Injection vol: 20pul;
Solvent System: A: 0.1% TFA, B: 100% Acetonitrile).

Fig. 4: Analytical RP-HPLC elution profile of SH peptide (Column: PEP 300;
C-18; 5u; 150 X 3 mm; Flow rate: 0.5ml/min; Injection vol: 20ul; Solvent System: A:
0.1% TFA, B: 100% Acetonitrile). Peak A- crude SH peptide.
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trypt ophyl - L-prol yl -L-cystei nam de,
cyclic(1l->6)-disul fide of formula (1), which involves
wa@g@sniibsg am no aci d residues and a t hi oal KyPCT/IN2004/000315
carboxylic acid with an appropriate protecting groups
on a solid phase resin, cleaving the peptide thus
obtai ned 10 fromthe resin with concom tant renoval of
si de mglaézmmgicm: RIPIGPDC WhRsore}eER ofeide RYElicedptidg (Column:
group of thiol noiety to obtain peptide anmi de of
PEBr 30 £-18)51; ddAve Bt my Flow satae0.padimdnelngdctipn pol: Fdul; Solvent

SRS Ao PP R B: il Sl A Bl RyRac©
si mul_t aneous depr ot ection dﬁg&%aLnin silver

-
of ' Eitrufn TTErHiYG BerHRRC GRATHIOAUPR VYo BrE. gloctude cyclic

' i,.d ' f . .
ofPI [COLHAC PreaBEBlOATARE €0140) PO N Ry, Flow rate:

50 ndeSulvdie Sysieme 8s 6. 1P TBANB! B)0% Adathareiivi r onnment
friendly and cost effective. Brief description of

fi guiFps 7R NchafalhERFHPL G eluv@piofile af piRfiddRlyeliepefitide TColumn:
profile of HBTU crude peptide fromresin (Col um:
PEREPBHREG-18 3, 150 X180mix; Flawratel Bvmlamia; Solventl Sydtem: A: 0.1%

j ect | ol : .20l.; 0,Solvent System A: 0.1% TFA,
gk %@gb/o&%c%‘i%?ﬂlgﬁ?)r Ryl 7 B“P@‘f%ﬁ’glﬁ% i cal RP-HPLC
et AL Lt B G OB RERRLO CS2  e w2 n

iflpy/tdbBoo3 nj ection vol : 201;  Sol vent System A
0.1% TFA, B: 100% Acetonitrile). Fig. 3: Analytica

RP- H Uti.0n:.0r ofd 0 d ; . :
oot TIPS SR S AR lELH BBt P iyt o
foraduda (10. 5 /m n; Injection vol: 201, Solvent System

A 0.1% TFA, B: 100% Acetonitrile). Fig. 4: Analytica

DRGailddISeseliption of Bicfvestiod SH peptide (Col um: PEP

300; C18; 5; 150 X 3 mm Flow rate: 0.5nl/ m n;

I nj egt i . ; I . . 0 o
1005 A Gt e ebres oy B/ rosits 8 g ggtion of o
pefpii 121 16%(aRGs iR APDEL3-mdreapto-d-oxbpadpyl-Legsylglycyl-L-o-
RP- HPLC el ution profile of crude c¥plic eptide
agrastylrhrirynbemhybdoprobyl{seystpinapgide, xe v ligth— f)-displfige cof formula (1)

o sSSP FpgF | System m

pepti de. Fi ; i on
elution profile of cr;%i cyclic 5 peptide (Co um:
Phenonenex |Luna; C18(%¥); 10 t; 250 X 50 mm H ow
rate: 50nly m n; Sol yghinuSystem A: 0.1% TFA, [B: 100%

Met hanol ). Fig. 7: Analytical RP-HPLC elution
of purified cyclic péptide (Cobum:

H [v] OH

- N\/‘k. )

[/2 ° M

S ? [0} \ NH

Formula (1)

10
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PEP 300; C-18; 5; 150 X 3 nm Flow rate: 0.5m /mn;
Sol vent System A 0.1% TFA, B: 100% Acetonitrile);

wee@k/12¢+16puri fi ed peptide. 10 Fig.8: M Anal ysPGT/tf20041@®0315

pure peptide showing the mass to be 832 and inpurity
to be 903 Table 1: Inhibition of ADP induced
aggregation by synthesized peptide of fornula (1).

Det i | edsdesifidg P thatn@nhitkal bO8x a}ﬁind) Rcids and a thioalkyl

accordance, the present invention provides a. process
for t hecamcecyhc atidan ao‘f:qtared,;sggnqng@ on a solid support resin by coupling

DI|6 gl( 3 Ln)}so 1er {] 39 ?(ﬁn o¥16 anc'ﬂ%er( gy g@ﬂtﬁi%p&o%dé to gt%{nof))éi)tld% olf ¥Srmula
aspart yy;L- t rypt ophyl - L-prol yl - L-cystei nam de,
cyclic(1l-*6)-disulfide of fornmula (1) on a solid

phase, the said process conprising steps of, HZN HN

NHO OOH HN@cr)MpoLlos@Boc)- §1HAqm©buthrpzbr0F6V$€A|cm)-Remn
(1) 10 WD 2005/121164 PCT/ |1 N2004/ 000315 a)

assenbling a peptide chain colfprmgaii®) of six am no

acids and a thioal kyl carboxylic acid in a required

SeqpeNCRpAMgahs Heethnfidd RREps ESit8h(BY afi@Udch tupkif with acetic
directly join one another by peptide bonds to obtain

peptldsﬂbwdméﬁnula (2); 5
(Acé? rléaL g( Bo(f: 2lepro%cfAS éJ (a@gro ps e)Pcep gcng’ygsréup I th%epselpﬁde of
step (b) from the solid support resin to obtain peptide-amide of formula (3);
(Acm)Mpr-Lys-Gly-Asp-Trp-Pro-Cys(Acm)-CONH,
Formula (3);

d) guanylating the peptide of step (c) at e-lysine-NH, in an organic solvent
followed by precipitating with an another solvent to obtain peptide-amide
of formula (4);
(Acm)Mpr-Homoarg-Gly-Asp-Trp-Pro-Cys(Acm)-CONH,
Formula (4)
e) treating the peptide amide of Formula (4) of step(d) with a heavy metal salt

in an appropriate solvent, followed by precipitating using an organic solvent

to obtain the heavy metal-peptide salt of formula (5);

Mpr_Homoarg-Gly-Asp-Trp-Pro-Cys-CONH,

S-Ag -Ag

Formula (5)

f)  treating the heavy metal-peptide salt of step (¢) with an appropriate
nucleophilic reagent to obtain the crude peptide amide of formula (1); and

g) purifying the crude peptide amide of step (f) by chromatographic
techniques.

An embodiment of the present invention involves reaction of amino and

carboxylic equivalent of compounds to form the said peptide bond.

11
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Formula (2) 10 b) capping the free am no groups of

step(a) after each coupling with acetic anhydride; c)
web@autnes and deprotecting, all groups except BCHINMOGUPO31S

in the peptide of step (b) fromthe solid support

resin to obtain peptide-am de of formula (3);

(Acm) Mpr-Lys-QAd y- Asp- Trp- Pro- Cys(Acm - CONH2 15 Formnul a

(3); AotBérasmbadiinegt ofiethpgibicde iRfensibs p;I>I661)de§tc -terminal of the

E-lysine-NH2 in an organi c_sol vent fol

pﬁﬁafée% firsgepige ¥id houn! tamgkd phass) r@@mthrp@glb@hakqas to obtain a solid

ff la (4); 20
E\%ﬁ%"%ﬁ* angoea01@_G§rZSUpaT§p) Pr 0- Oys( Acr) - CONH2

F 4) e atn t.he tde mdeof

(Z; & at(ng%x(sagelré& ﬁ]ﬁnelélt p |1n\§e‘i1| 10 USES cHuP suppo% has any
2B fRTn, Qie%rmbr\lﬁﬂltmﬁl@ék@%ﬁd by precipitating using

an organic solvent to obtain the heavy netal -peptide

sal t gl bl éi‘nl{o%ﬁmel%a)f the present_invention uses ﬁrst profected amino
r _Honmoar g-d y- Asp- Trp-Pro-Cys-CONH2  S-Ag -Ag 30
apigranithial pyected Kmeatyistegne he heavy net al - peptide salt
of step (e) with an appropriate nucleophilic reagent
t o obfeaianotheeembodimepepf thdeprasentimveditidronges [HBTU)as the doupling
gg_ﬂpurlfyl ng the crude peptide am de of step (f) by
tomat ographic 35 techni ques. ‘An enmbodi nent of the
present invention involves reaction of am no and
car bkl y&t asgihey smbpadiment eb Hisoprsernt tevenbernprovadesag gleavage of

O 315

t%ﬁ Elhq’%ﬂp%qlgk %é@n%% %gﬁ%e}%fgaéﬁ Agﬁql onglg(?ow des
C-terpinal ,of t r ot.ec amn

S ol Bonlh oSBT S Bie hrisiln Belord BrSiaRuPauiel pmide
cBh@sendefifiman (19 oB@ikd bﬁm@@émroﬁmaamﬁéu&fahtyh Qhich is
present invention uses solid support has any 5 am de

ap agyipe ongashaxylip peidprenp oxfetizatReesithereadt i | | anot her

enbodi nent of the present invention uses first

pr ot &tilleahodlmr remabodiment of the present invention uses amino acids selected

from the group consisting of Cys, Pro, Trp, Asp, Lys, Gly, Arg, Har, Leu, Glu.

An embodiment of the present invention uses thioalkyl carboxylic acid 2-

thiopropionic acid.

Another embodiment of the present invention provides the use of protecting

groups for amino function of an amino acid as Fmoc or Boc.

Yet another embodiment of the present invention provides the use of carboxyl

function as unprotected or protected O-tBu ester.

Still another embodiment of the present invention uses the protecting group for

thiol-function as Acm group.

Still yet another embodiment of the present invention provides cleavage of the
peptide from solid support resin using the reagents TFA, TIS, EDT, DCM, Phenol and
water in a defined ratio, preferably TFA(85-98%) : TIS(0-5%) : H,O(0-5%) : EDT(0-
5%): Phenol(0-5%), more preferably TFA(94.5-95.5%) : TIS(0-2.5%) : H,0(0-3%) :
EDT(0-2.5%).

12
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acid as thiol protected Fnoc cysteine. Yet another

enbodi nent of the present invention uses HBTU as the
weowplizniegd agent. 10 Still yet another enbodi neEL/IN004/000315

the present invention provides a cleavage of the

resin wwth the Iinker |eading to rel ease of assenbl ed

pepti de am de. Yet another enbodi nent of the present

| nventrofir RaModEsst RERKE Peesantl B@entiR MRS af orf@iengbRent for
(1) obtained by |inking each of term nal

ghamdatiosrgleried ffoph p grpupsongistingaiddMEy cthand eng meghagel. d
group or derivatives thereof. 15 Still another o
enmbodetenethef embralipentsafithe presenitinoamtion dhe gurnylatias jof peptide is

sel ected . f t he oup, consi sting of Cys, Pro, Trp,
phgp g acterdbly by R BOERIOME | "% A enbodi ment of

the present inventjon uses, thioal kyl carboxylic,. aci.d

2 L p?lt%li“’(?n?%g mgnt A i EFSEROBFRER, pragipitation of the
pgétﬁﬁeéﬁlid'e HERIhER. @Y QY beESmidatuHIE 2 AoIRhP Q6D FronPbhe group

oups for amno funhction of an amno acid as Fnoc or
cBuustingeof acetoims racetobtdicmamdthanfol,t ¢thensy psutane, | exemt iapdh mixture
tlger;go\éj des the use of carboxyl function as unprotected

~protected OtBu ester. Still another enbodi nent of

the present invention uses the protecting.group for . . ..
t hi oSl Kett WheéserﬂE‘?ﬁlﬁ‘Fﬁh B}‘ the; pegseny 11})/@%1% &mﬁ Precipitation is

: hgn ‘i i |
P B B ey Clipport rosin using the
t = . . . i .
a0t Efpodtiay B s FUEREE) BBy oo o
oI D¢4H Wn be EAI§Rd ByRP-HP€hol (0-5%, nore preferably

TEA(94.5-95. 5% : TIS(0-2.5% : H20(0-3%
EDT( §e2 afdther chtbolineMWT/tAdkbcht RvbhtidiZ HAiPH88 ddide of formula

Anot her enbodi nent of the present invention utilizes
(Brpbipigethias pysitx@ate the 99°%Quany! ati on sel ected from a
group consi sting of DMF, ethanol and nethanol. Yet

anot &l yatrsodiher embodiment of s presert ineentioorthe ipeeparation of the

PR Rl P s SR B TR S s i
TOQSt %r gﬁ%nrﬁ;r%tléc’%\éfelgxgtlcﬂ% R‘i’ﬁt gr%f%‘;t %;:Végégg? %1%’1% 8‘1;3(]1%%@}6% Szgt for removal

of AUMeRiecR! Fsth SghifiR kRS ofcBiaRe s@?ﬁ@ﬁa‘f@,irﬁ&cﬁﬁc acetate or silver

acetone, acetonitrile, nethanol, hers, pentane,
tiBucxomethage svilphtiamate, 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.

13
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thereof. Still yet another enbodi nent of the present
invention the precipitation' is 10 preferably

w@esosoermed using acetonitrile. Another enbodi ne@r/me004/000315
the present invention) the purification of the peptide
of formula (4) can be achieved by RP-HPLC. Yet
anot her enbodi nent of the present invention the
pept | . inP&fRhNRE phdScdbiahi Jf il Reptide
thanhgg&n@%%ﬁ%@heﬁpgg@kgﬁeg%%r enbodi mgnt of the e

apidesdorniuly €htis prefelentiphepeafoamid hy RP-HREC ysing Cde Gf or C-18

formula (1) by soli hase synthesis j,S carri et
Slh%? g E?J&E?% h‘émrg? r[gi_a € r_agf - using olalletyeaxn\(?l 8Pd/t%ﬁ ea%%omtnle in
cRASIBSMNN WAN 8idots THAEG-0I38RWN nigtiRlphagd t for renoval of

acm selected fromthalliumtrifl uoronethane

sul pFHﬂ ahSther BAEIHith Ent T A rBseRf in¥bhtlH uses methanol (AR grade) for
trifluoromethane sul phonat'e, preferably silver
piifidation o6 omitlb aemidednpblongthe prozessAnexpersiveenbodi ment  of
the present invention the heavy netal peptide salt is
obt alyeechnbthepr @fiesdidknt tof ethei pgps@e pliveatiof drovided gréekps for
with silver, trifl uoronetha sul phonate in, TFA. Yet
piserieh obstaertlereptiieo piommil() FAk BHoFhe
preci pitation of the heay met al - peptide salt of

Formul a ( SAcmprbyséBa@irC}fgfcém(Obat)éﬁm-P@sﬁGyg(w)el?\?ﬁé? al

solvent and 25 nore pre F@p di sopropyl ether.
Still another enbodi nent fﬁg hgz)pr esent invention the

heavy, .pet al - peptide salt be treated with .

ovBO-Hl S Bmetfers rnfos et SR AR iffhes for
pRY LR of NEintéfetiatd epHaPbf Afide Foixingh (8)as gilenpapér: de

amde of formula (1). Still yet another enbodi nent of

the present in W2hr-1. e Cov-Uuds. - e ORGP, of
formul a (1) &%"%’%ﬁh Pi ggibyﬁR:g- HPL%?S% 2
2005/ 121164 PCT/ | N2004/ 060818a (Bnot her enbodi ment of

TOQSt Sﬁﬁsgnﬁ]t%éﬂj\ég rétfl]'?r%ﬁmt]%s (#;J tlh;e féalr%s?etg# gli]vgﬁ{j?rglrpllrjosveldes process for.
pRSEFA6ABEa BYptRR-dARES o PRRalaGd fas &véh Bilowr 18 silica or

pol ymer reverse phase col ums usi ng net hanol and/or
acetonitrile i fAcoYvipi-Hamosrg-Glyt-Aserd B CystAcov -G

as nobile phase 5 Still %?ﬁ‘t“ﬁ r(4)enbodi ment of the

present invention uses nethanol (AR grade) for

puy étf dnbatet @mbodintht O£ thegRtdedeineadivn prgvidee prcossefds preparation
I nexpensi ve. Yet another enmbodi ment of the present

of avinRrmeAiap Rrptide amlcgilugisajtf formula (5) as given under:

I\/Ipr_Homoarg-Gly—Asp-Trp—Pro-Cys—CONHg

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.
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preparation of an internediate peptide of formula (2)
as gi ven under:

W@ 2eyidas4 Lys(Boc) - A y- Asp( Cbut ) - Tr p- Pr o- Cys( Aea/INRe64/(00315
10 Forrmula (2) Still another enbodi nent of the present
I nvention provides process for preparation of an
i nternmedi ate peptide of amde fornula (3) as given
under: (Acm) Mpr-Lys- G yeRaMPLPRSPr o- Cys( Acm) - CONH2
For nul a ((3) 15 Still yet another enbodi ment of the

EFAMERE lhﬁéﬁmﬂ@hswl@ﬁsisaééms@rd@égée for, preparation
of a peptide am de of fornula (4) as given bel ow
( Acm) Mp¢AdroarlysGBye)ASly- AspiOBut) - Tp K¢ esin
Formul a (4) Yet another enbodi nent of the present
i nvention provides procegerhela (Py eparation 20 of an
i nternmedi ate peptide am de silver salt of formula (5)

G%% ’%Wﬁ&ﬁb‘ukger r j _Honmoarg- G y- Asp- Tr p- Pr o- Cys- CONH2

Formul a (5) The follow ng exanples are

cons TP atretD b e HePhas b i RERd St B, BilovliBe Rigner. The
rekth mr&eﬁ&&&ﬁiol% RETT /olf NBO QtH R0 Syiihes¥AYRISESs, EXAMBICE, Calif.

(1) Chemcal synthesis of Ijnear peptide

Pemm Wheﬁszgdswl) they lineats pertidatiy axsepibidooyisysin Sre i times
eF 8{0@31% QB cuf;a&%a?lkzef ro?lgtgg g u@lqer%ﬁégifz@ls %@tﬁr& fhino acid,

epep A AT SEEr N ol I'owi ng

Fﬁi@BI@s (Chhi cdupln?eldrtoltﬁe trésﬁmbil elepetectiog ttln@FﬁMc@roﬁﬁ‘len the resin,
pepti de synthesi zer BlO Calif Pept i

e

fdipircrely Aeiyatagdhe Fahac A g"ngB&Q o s BESAEIBQO oML For

o1 2t TR S SHE SRR B By s i e
FRIvCICysEC), ds deproteetedyfdl16wid binactmatpigedletEmbd@rd bgiHBDY in the

derotecth\%the Fnoc- gr oup cher %
presence of NMM. This process 1s repeate th all the amino acids till the entire
linear peptide chain is assembled 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.
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15 foll owed by activating the Fnoc-Cys(C) by HBTU in
the presence of NWM For coupling of the next am no

wa@edod/ 1260l i ne, the. a-nitrogen of the first apChIN2aGI/@0315

i.e. Fnoc-Cys(C), is deprotected foll owed by

activating the Fnoc-Pro by HBTU in the presence of

NMM This process is repeated with all the am no acids
tid) syh@e@obE F&oelct}rsegen’\%@d@tﬂ B cElping dfFrasseFiiARE)HBTU to
the solid support is assenbled at the 20 end.
Eachthmm;m nbhe precawellendresin (¥opemele) jwas washgd ficey suitho DMF

T o FONSy0RP FirlSd o 35n gl By Bl @S P R0 FARRG M dfbe. The

conph&iewat RRskaISé fimies wikSDBIF, Winide (oysgaemg(zemmw) /aﬁd HBTU
whi ch may be selected fromthe range of DIV,

pyr r ésquiraale te pmir\vaciy were digsekyedr0-AM Nwéoﬁl%wdwot & resin,
d T

? gr nqu’gﬁl(‘% R&{ig Cg gr%ﬁégﬁsy ?gﬁuﬂ nﬁdér %@%ﬁz&? Qﬁﬁﬂg he resin was

synt heshaiechcaagpaptittdDMiftdiee b&ft&oﬂhe domﬁmgeﬂmefpiel ah@no groups

Chamers pPEA Y s An o (26 iy Cal follovisgghy Weshing with

Synt Gt Zfiee (ARSI NTHR MB AT S LR df‘oﬁcgst@? R @s wherem ester is
Activator HBTU O, 4M NVM -~ SOl vent Di met hyl ' For mami de

De pmotisclatedn 20%Pi peri di ne The resin (15.38g rink
am de, 10 mmole) was transferred to the RV of the 30
CSHigSsyatisis wotle evas ipmmfﬁmed bs WMo2B05/ 121164

PCT/ 1 N2004/ 000315 i) S% hesi s of Fnoc

oy8tercn) - mgwtby cdumei Repert Fnoc-&FHYIEM) / HBTU to
t he fesi nSOIRe pr e- Rwiin reéﬂfﬁsﬁﬁﬁrﬁ%@ vvas washed

twicg Wt f ol l.owed
treat’nent MZO%&&%H neﬁﬁy E)J%JMF reS|n was

washgd 6 tSIOTES W t h 3DMe. mC\msH@SrREmml es) and
HBTU 5 (equi nole to am no_acid) were dissolved in 0.4

NVM 4nd a to t hélsessiX, SPPLYESEoEbi K@@IIMH{BTU
for @Om n der opt ig4 Sti

vvashgd on({%&agal n w ?ﬁ%} thmaé}gcsgf@ecrﬂ) coupﬁ}l ng,
t he f6ree &OINO gr oupdsecwe CcAPASHESYRBSEN i c anhydri de
(2 5M for 45 mn followed by washing wwth DM three

imes. This HBTU process is a one-step process wherein
(%ﬁ@}thpsgs of] BmegtPro<GysiAgp)-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 Smin 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
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The synthesis cycle was progranmed as follows: Step

Reagent Tinme Repeat Activity 15 1 SOLV 10m n X3
WORBSES IRESI N 2 DEP 5min X2 DEP N- TERM NUS 3 BCO/IN2004/000315

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 pHp Fnoc- Psarify XoAC MDEFENITERVIINUSP! i ng

Fnmoc- Pro/ HBTU to Fi noc-
was 8arri 8Lt as PHsest

s(Acm -resin.
1. WASHEP RN

The reaction
s cycle was

At ity oLy 3090055 Nl EL WA N7 P R

DEP B TERMANUS 3 S@bMiB0Sec XOUAINESFRoSITHp4 ACT

30sec X

DI SSOLVES Enoc- Pro/ HB 45m n Xl
couPll NG B, Pro 63 @@V}@Osecwg§ %&éﬂfi@hﬂ N
(ii1)Synthesis of Fnoc-Trp-Pro-Cys(Acm-resin by

S8l BFRolt A BBl Prp P

I on was

pig ?y?{@cl?)qe%&ﬁﬁﬂoﬁﬁﬁfgnl?moc -Asp

SYObueFBTUY! Emmﬁrpong Gy pesino ffhe \n&ctidh wak earried out as

Reagent. Ti me Repeat Activity 1 SOLV.
REIID 1 & DRy yslorss TesemigRss/f

Osec X3 WASHES
5 2 DEP 5nmin

X2 DEP N-TERM NUS 3 SOLV 30sec X6 WASHES RESIN 4 ACT

SOse VES - [ HBTU 5mn X1
g rp 5%%1‘\% Vseq %ﬁ@ RESI N
(|v) ynth of Fmd §eﬂ\s§idout%?-$ s(Acm - resin

by caupl i mEFFMOC- ASpmif OXZ ) / IHBENtTERNDETS! p- Pr o-

s(Acm -resin.
& (3 m SOLV

30sec X6
4 ACT 30sec X1
5 AA 45min X1
6 SOLV 30sec X3

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

The reaction was carri ed out as

WASHES RESIN

DISSOLVES Fmoc-Asp(Obut)/HBTU
COUPLING Fmoc-Asp(Obut)
WASHES 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 synthesis cycle was programmed as follows:

Step Reagent Time Repeat

1 SOLV 30sec X3
2 DEP Smin X2
3 SOLV 30sec X6
4 ACT 30sec X1
5 AA 45min X1
6 SOLV 30sec X3

Activity
WASHES RESIN

DEP N-TERMINUS

WASHES RESIN
DISSOLVES Fmoc-Gly/HBTU
COUPLING Fmoc-Gly
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
programmed as follows:

Step Reagent

1 SOLV 30sec X3

Time Repeat

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

Activity
WASHES RESIN
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in step 1. The synthesis cycle was programed as
follows: 10 Step Reagent Tine Repeat Activity 1 SOLV

wWQ@®sa284 WASHES RESI N 2 DEP 5min X2 DEP N- TERRCTMI®0043000315

SOLV 30sec X6 WASHES RESIN 15 4 ACT 30sec X1 DI SSOLVES
Froc- Asp(Cbut )/ HBTU 5 AA 45mi n X1 COUPLI NG
Froc- Asp(Gbut) 6 SOLV 30sec X3 WASHES RESIN (V)

(&/Ogt thzesiTs DEPP Frm(f/ EBIAﬂnnl)ﬁs X2 DEP N- TERM]NUS

u r ro S C -resin cou

Frmc y/ E%ﬁkyto Fma’@S*%‘e‘st@outWyA SERES%}S(Acm-rem n
& reacispn was Garsief 3513% szil%scépe@b%)/HBTU

synthe3|s cycl e was “progranme

Reagent TiA®k Repeat 4AgiihVXTy E(SUBMH%Mc&ys‘@&HES
RESI N 25 2 DEP 5min X2 DEP N-TERM NUS_ 3 SOLV 30sec
6 WESHES SRHSY N 4 ACPse&ostt X1 WHSEES RESN-npc- @ y/ HBTU

(%Ilf‘%mﬂ?g@ %V I%g é@ﬁyﬁ & Srﬁg’\ldgwc)(%xy-gsw& 955 CP%scyﬁ‘ﬁ'éﬁ-resm
P cpoylsac) »«Iarmoé?faﬁg% T oLy Aapeabn) Typ-Pro-
C% ASH ) THE et vngscemi)out Ao siep 17The pathesis iele was

%@aﬁrﬁh&ﬁasoﬂéilo@@ in step 1. The synthesis cycle was
prograrmed as follows: Step Reagent Tine Repeat
Act i \Htey RsagéntSOLV Howe Ref@at\ASHEAGIFSYN 17 WO
2005/1121160OIRCT/ | N2G0440XB15 2 DBEFPASHES XESIDEP

N TERM UG, 3, SCLV 30sec X5, WASHES ec X1
DI SSALVES 1Hic- Lys ( BIEY o D18 N TR R
FrocsLys(BesvS 6 Sng\s/e@@g@c X3 VASHIESHREESSRBSIN

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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(vii) Synthesis of

Mor (Acm) - Lys(Boc) -d y- Asp(Qout ) - Trp- Pro- Cys(Acm -resin
whgoosozmbi ng Mor (Acm / HBTU to PCT/IN2004/000315

Frnoc- Lys(Boc)-d y-Asp(Gout) - Trp- Pro- Cys(Acm-resin.

The reaction was carried out as in step 1. The

synthesis cycle was programed as follows: 10 Step

Reagpp co-ggﬁﬁ 3¢ Bﬁaﬁexﬁﬁﬁﬁﬁfd bid Iprofibe/ tRO&SHtrégenWISiEBirst amino

RESI N 2 DEP B n X2 DEP N- TERM NUS~ 3 SOLV 30sec X6
aéM&ldEEmBESIyIS(GD Mep’ﬁcﬁte@ted XihiDisSelowes biymctinginy ¢fitgoc-Pro by

DYRERRE! Ve CoRRARRL 8 (o5 RO Blend e eRdet it (e fmiggure to

tHReRhER ?&sel This process is repeated with all the amino acids till the entire
(Acm Mor - Lys( Boc) - %d péh@ ut) - Tr p- Pro- Cys(Acm - Resin
lifear meptidg haiGan e$sa1nb owetherselid sppparhelties $ pssgmbigdeat the

RS B G A Rl PP S v
Atele The @bulMpItepsragd RillowEa GYrvappiap edth acB&@hhl@b&lnde for 30-60
nt hesi zer] and the linear peptide_ is assenbled on it

mis, Wer1the coupling arg prempleivpibe esie éswashied NGth@Eanic solvent/s which

riVv

o BB A o0 U SYSAR BGdNER] DE, protry
DiF delpuvaddetst DALt didl themdrigd onder onciine Treslinear pépmidemfigarmula

hy act] vatl on of Fnmoc-Cys(C). Fnoc-Cys(C) (1.3 nmol e)
(%MEOMGEF (2.6 mmole) were dissolved in DVF (5.01)

an

e S5° BEE At Mok by BBk s

tmhmslug)yonﬂihleanmdﬁms1ausm§rmdthemgﬂtltyat ed for 6 mnutes

hofara. hat nn ~hao ge + n +ha

Insfryment.|  1p, “e e 'g 0o ol @ Pr 'gadﬁ E_Iiyzqiég'jes; :Pgm '&? svyrn‘%tiesnze%
Resii ns. 18 WD 2005/ 1Rk ampderesindB@amneEl 15 For

Activptorng of the next| RM/HOBLIi d, Proline, the

Salvent r ogen of the fi|rBimahylFormemitlei . e. Fnoc- Cys(C),

Deprétedtii ect ed Thi S 2C%lf’@érhdmed by activati on of

FNDC- Fro by cold conditions a SCI‘I b%
abovdhgsesiit Iﬁbgrmlkaaﬁ@fiero 61 mmele) Was frapsiery the PS3

afl(?@\%l'le?ﬂnﬁﬁﬁ el. This process is repeated W|th aII t he

m no aci 11l the entire
Synthesis of Fmoc Cys(Acm)-resin by coupling of activated Fmoc-Cys(Acm)

to the 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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5 linear peptide chain is assenbled on the solid
support. The Mor is assenbled at the end. Each

weowpheme i s carried out for a time range of 4PCDIN20041000315

Coupling of Mpr is repeated. The coupling steps are
foll owed by capping with acetic anhydride for 30-60
mn. After the coupling are conplete, the resinis

it é@wgg%@ﬁhg;@%&%ngﬁowmgfzoﬁ: o e
pre SEa ﬁ 10 Wﬁg %’t 24 ggen ri e
gB?ZI lned. peptl s?/nlt ﬂgs?;%%éﬁ e Iam de

by selid pgse peptisggn syt hesis mﬁmormwmsrl nk
am de resin using Fnoc chem stry. |nstrunment PS3,
Prot 8i n TEOMNDI ogi e80sePepiti de synt NEAPHES REEN n Ri nk

Ao Mg apfidiRbe Bl | S e
yl p

reS| B (1lgaAink am demlrpan ol e) Fnas-Cysangh&hy e COUPLING
the RV of the PS3 15 and swollen in DV 1asnﬁ\rhesis of

Fnoc6Cys( ARV r esi n3Bseccddpl i ng of VaeSHEAt

FnDc Cys(Acm to the resin. The pre-swollen resin

(if) gsis 010} Fﬁ“ﬁgc- 0~ nyggéﬂgﬁfesm : IJ?YZE)%}lopE?% cﬁg’ced bIymoc-Pro to

t \Wifi€o- dﬁ@A&ﬁ;Jrémvaﬁwweﬁ&tﬁﬁ Was tdrfied owt bhiDMep 1FMe synthesis
Cys(Acm (1. 3mmol es) and HOBt (2.6 mmle) were
d|<§’§bl‘V@d3ngram®Ms ?@OVGM) and cooled to less than

n anIU“1 lp[ath was added to the
g u15§ as<a S|n tS. mxture was
at ed P16 mnut es charged to
tme qimpp resi nspf@up2 ng was mNspEmszr 60mi n

under optim zed stirring. The resin was washed once

aghi 8OMM h DVF3Psaci &6 After tWASHESUNESIRG, the free
am n | nhydri de (2.5M

F o " AR R ERPREE e B0 STV B P e
tisreA Thi s Dl G5id@BX1pr ocess |C5{)Iapmm(aﬁmoarmo
mul ti step process. 30 19 WO 2005/121164

pcér/ S 4/ 000395¢¢ THe synt he VASEESIBRESRS pr ogr anmed

(@5SyithéV6f FrloE A PePReeys(AlciB-36Re8Y cOGSling dc¥ivated 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:

20



1 SOLV 10m n X3 WASHES RESIN 5 2 DEP 5nmin X2 DEP
N-TERM NUS 3 SOLV 30sec X6 WASHES RESI N 4 Manual
wa@odastzam of activated Fnoc amino acid. 5 AA 4BOT/IN2E04/000315

Fnoc-Cys (Acm) COUPLING 6 SCLV 30sec X3 WASHES RESI N

10 (ii) Synthesis of Fnoc-Pro-Cys(Acm-resin by

coupling activated Fnoc-Pro to Fnoc- Cys(Acm-resin.

The reaction was carried out as in step 1. The

synt liRep S Réagene WasTiRleOWepeaEd as f@lvigws: Step

Reaggnt Tigeg WRepeat spedd wid 'y JWAJSH%@M% ec X3 WASHES
RESIN 2 DEP 5min X2 DEP N-TERM NUS 3 V 30sec X6

WASHES RE®BP 4 Manudimiadd2 i orDIGP NaEERVHNEIS Fnoc ani no

558 wAstes N (11 Potibe; SWRRHESRESI © STV S0see

Froc-4Tr p- RagnfeY SN off REVRe® ¥ URlindidct | vat ed
Fmoc-Trp to Fnoc-Pro= Cys(Acm -resin. The reaction

was Qarri @dhout as i4dminepl 1. COEPLEYG FimesiAspQbi was
pr ogranme fol |l ows: 25, Step:,R j Repeat
LTty SO ¥ oo K e A e e a0
DEP N-TERM NUS 3 SOLV 30sec X6 WASHES RESI N 4 Manual

10 i thdi Y 8-l _rBdn 45N :
(RSt Nt Fehdc@l o O aITaD el?%xgys\?\%%ﬁ%sﬁreg'ésl Ny " coupling
( | Kipsy-filn és FroefAspidlut nd mf-BrauCys(Fcpy) pesin Ofb¢ seasjion seis garried
by co i,ng . Fpoc- . to .Fmoc- Tr p- Pr o- Acm -resin.
Tl AR O A TERCEmSRie et TR RSt S TARD) 58

synthesis cycle was programred as follows: 20 WO

2005/stepl 1Gabent | N20G1HeOGRpbat Activity

15 1 SOLV 30sec X3  WASHES RESIN
2 DEP 5Smin X2  DEP N-TERMINUS
3 SOLV 30sec X6  WASHES RESIN
4 Manual addition of activated Fmoc amino acid.
5 AA 45min X1 COUPLING Fmoc-Gly
20 6 SOLV 30sec X3  WASHES RESIN
(vi)Synthesis of Fmoc-Lys(B0c)-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: ‘
25
Step Reagent Time Repeat Activity
1 SOLV 30sec X3  WASHES RESIN
2 DEP 5min X2  DEP N-TERMINUS
3 SOLV 30sec X6  WASHES RESIN
30 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
35 by coupling Mpr(Acm) to Fmoc-Lys(Boc)-Gly-Asp(Obut)-Trp-Pro-Cys(Acm)-
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Step Reagent Tinme Repeat Activity 1 SCOLV 30sec X3
WASHES RESIN 2 DEP 5min X2 DEP NTERMNUS 5 3 SOLV

wamsa2(64 WASHES RESI N 4 Manual additi on of acPCwm20a4/000315

Fnoc am no acid. 5 AA 45min XI COUPLI NG Fnoc- Asp( Cbut)

6 SCLV 30sec X3 WASHES RESIN 10 (v) Synthesis of

Frmoc- d y- Asp (Oout) - Tr p- Pro- Cys(Acm) -resin by coupling
FNRGIE Phe QedclBE- \ﬁ@soQ:%H) out’ Bs RhOstEY S{. ATH'Q #ﬁgieﬁ‘is- cycle was

The reaction was carried out as in step 1
sypﬂtogmab@scﬂoaoms prograrmed as follows: Step

g&ent Ti cti 15 1 V SOsec X3
30sec X6 S RESI uaI add| vat ed

Froc sam ngy@ei d. 5 Afy, N X COURbEING fgpM]ﬁUS 20 6
SOLV 30sec X3 V\ASHES RESI N (vi) Synt hesi s of

Froc-3Lys( BE)V G y- Ao UXS - Tr p- Pr WABSHSCRESINsi n by
coupl ing E oc)-.ta FE . .

“a " aop( R ARHERY AR fror amine acite 1 eact i on
was @arriedaout as igBpfhepl 1. The YOUPERNG M })F%QA@my\ﬁS
programmed as follows: 25 Step Reagent Tine Repeat

Activity SPISOLV 30388ecxXIASHES R BESIRRSBYi n X2
DEP N TERM NUS 3 so_v 30sec X6 WASHES RESIN 30 4

Ii\}/& uaI ddi t i oq | vat E@F% am{ir}%d %ﬁtgﬁcé@%mlm the

.Bléﬁbil\l (VI |) Synt heS| s of
l\/pr(Acn) Lys(Boc) - A y- Asp(Cbut) - Tr p- Pro- Cys(Acn) -resin
35 by coupling Mpr(Acm to
EXAMBIE (BACLESVAGE QT HE PEPTIDEFRPM AT RESIN TO YIELD

PEPTIDE AMIDE (Acm)Mpr-Lys-Gly-Asp-Trp-Pro-Cys(Acm)-CONH,
(Formula (3))

The assembled peptide resin (from Example 1 or 2) is treated with 500 ml of
cleavage cocktail consisting of TFA (95%): TIS(2.5%) : HyO(2.5%) : EDT(0%) :
Phenol (0%) for 2 hrs at R.T in CS936. The reaction 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 througﬁ 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,Os, 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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WO 2005/ 121164 PCT/ 1 N2004/ 000315 resin. The reaction

was carried out as in step 1. The synthesis cycle was
wee@gnarmed as foll ows: Step Reagent Tine RepeBCT/IN2004/000315

Activity 1 SOLV 30sec X3 WASHES RESIN 5 2 DEP 5mi n X2

DEP NNTERM NUS 3 SOLV 30sec X6 WASHES RESIN 4 Manual

addition of activated Fnoc am no acid. 5 AA 45mn X

DVRJPLINFidiIdededhe RpHl3- ThdQeftioani ¥R iStiRe®latN3 0T for 4 days
t he synt hesis coupling of Mr(Acm had to be carried

woilit muliiple edslidensplo&taier hgne EHERSEi Pfg reagset idohdingayipyrezole-1-

%g%ﬁ%ﬁ%@%ﬁgz THE PEPTI DE FROM THE RESIN TO Yl ELD

( Ac MIrkp pepiide- ilpyechsifatell Porlirthe 3a8(idc n'ilxtﬁ‘.fa\lbﬂthe(aladrtmnl of 280ml
of stkoriile GHLATHSSO S B i TERSabgeinebeleramop ot H0°Ctor 10
hébﬁgi};lﬂeféq t@{gu%ﬁ%ag%ﬁl po. 015 Hitgr a@er and"%}ggl?ed%h acetc_)l_mtrlle (pH

2 hr R T in CS936
8108 8t asnfatiowted by pllaan ficdtomatrde td illﬁmtmhte mv,sz (Jha mcbciiﬁtate is dried

S & porated on. s itation of th
w5 R REGE o Jioi; 855 KEBLREPUR Y RorheBfetasingd hy RP-
}gfLchiigl.zﬁl |sopropyl et her with const ant stirring. The
crude “peptide precipitate in the solvent is let to

- . t
ERAELE o DE-ACK O PHE GUMNPERTE] PRIZIDE FORISOWID BY
OXIDAFHONGTD YIEEMD (100nl x 3) to renove the
scavengers ed int crude
pept |@3 gﬁ@@@%‘i&@&fg gﬁ@%&%’ﬁ%@(%r%hﬂﬁ?bver
P205, |and characterized by RP-HPLC (Filg and 2)
Exanple 1 Exanple 2 Yield: 58.73 Yield: 48.73 %

purity of pept lngﬁnulgqg\l"/@urlty of peptide: 79.68% 30
EXAMPLE (4) GUANYLATI OF CRUDE PEPTIDE TO YI ELD

T oy o IV

oflpescloeitheptidd From exanp¥VF and bsturtddaslithu aiteget.Olhis is followed by
addition of AgOTf (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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9.0 with TEA. The reagent
3, 5-di net hyl pyrazol e-1 -carboxam dine nitrate (931. 5n)
WO n00522116¥0 2005/ 121164 PCT/ 1 N2004/ 000315 DMF PABIN204/@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-
i . oo < : o -
oFRRRONEL FCH9, Phbb Sy Ve LBl O iy RUTRLIA BHRE of formula
(Df isamedysad thyi healytivkl RH-HBLE(Kig.68. Thavintdss TEAptermMined nhyx Mass
is further kept gt -20C for 10 hrs. It is filtered
SPEFIOR ﬂtOWFﬁrZEW'ﬁ)o. 5 filter paper and washed with
acetonitrile i‘ﬁH 8.0é 3 tines, followed by plain
ESAVMELE (D1 BURIFHeATION QF S AEERTIDE e precipitate is
drie ' vacl ' i : U164
pept (e AEa e GRS IR At s BRI Except tha
ARt &) usBiEindEhtl OF mEHEN GUANYaAT B tide R dFo ot OukD).
BY OXI DATION TO YI ELD
mmltbgsgar DEIACKS POFT FIPEO-CYVANYLEAONE2 PEBTIDE USING
Forrmula (1) TFA (134.9nl) and anisole (2.7nl) are
MEREVURKONACETATEE, added to 658 ng of pre-cool ed

peptide from.exanpl e, 3 and t ] ' .
s St TR, o0 a8 TR dEAB MR bl BTRS oystoines
réhbVedgEbrh eHe gfafhplated p%?tiddj@ teitient Wifh msrouenedetateder

20 hllfg‘h vacuum and sil ver salt of the peptide was

pr eci mr: psplde By 4ma)icstigated bydiqvaysmagihed, of iysrAcm) is dissolved
(- , . i 1. i il .
n{s ftﬁ(?pﬂ of)C?thTJ] 301%1?2%5.01:]%@11%%%1%)?%%33?{3 | e{;:g%}_? g%);)%l%g%? E?Z?é}ng) is

ere unne prec ate

all@dsteShensifdctich fhlassSaRteapy hn®képrat REDNbr 3 Jys. 100shed ex8ess of
above and dried over P205 under vacuum The oxi dati on

Benergaptogtbanal (1S 1s3%4) isiaddeds the selutignsogeyedandilet teptapd overnight

he silver-, 25 pneptide salt in 15 6 f % /
THEPTR fePRELUET dﬁ’@oﬁa‘fq{‘)lnolﬁl}xmrﬁels 5 gtg@%e f Og%é%l%%l guﬂe%atant
c§ltléd'téd‘?d1‘ﬁé3£gré’ciﬁlfa$e at S@rabled TREKPAGULIPK t Rt EF 169 iacétdy @did by
through a 4 sintered funnel or Hyflo bed to renove
ceiitfifiegatiom| Thei filrateT hes poioledraatl pefosnigpepwaty detprmined by RP-HPLC

.C | et i of oxidation (Fig.4).On conpletion of the
% gg%"t&é%gﬂrude peptide of formula (1) is '

AR A SR K IR M b

pept | i % ABmt Rotéetib® of cysteine i
col unsﬁﬁlfg% 1&%%%&1% (%%SAC)%I)J[ 'Ig'%gﬁ%ept [ d%oﬁlg%puri fi eod cg; e

rersovey feo deusialmate 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%acetic 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 1N Na,S;03, 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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15

and nethanol in a gradient program (Fig.5). This is

foll owed by an isocratic run using the above said
wa@lozantiesyst ens on a Shi madzu preparati ve HPLECBRS0Em00315

consi sting of 23 WD 2005/121164 PCT/ 1 N2004/ 000315 a

controller, 2 LC8BA punps, WW-Vis detector. The

purified peptide am de of fornmula (1) is analysed by
EXeVIPLEC dll): RPEAPECETFA GGREGATHEONENHIBETIIN exSSAY d (WY CHECK

(Fig. 7). EXAMPLE (7):
m@&%%gtﬁﬁ@;ﬁ 5 The purification was
car r i@ hodctivily b peadveofennea (Bsiskhadhedasing fxeRPhggregation
that, Acetonitrile was used instead of nethanol to

iglbiion J5ea voiee 4rh beschAgesrzemeter (BMA). EXrasblyEvgmgys blood from

W&aﬁ%é{lg?%%@lﬁgﬁgg gl%‘é‘y gle%{tﬁa%eﬁa%tﬁ%é .Ieﬁﬁ:énla‘)elet rich

plpsoap(PRPY taed plaeletopoot \pddsaiarnee sepatdied b;m\iﬂdﬂig’aﬁml tPetelet count

| at ed t at ment th nmercury. (I
i ERPA ddiupied épf ohig Ieli@?e&%rge ! &y?rn%b%ﬂnsﬁhibweyn% aggregation
Wikl PPP‘ th@fPI@’%a@chQatédswﬂh 990V ?ﬁtfl Amhp 408 %h@%keﬁctﬁé a;l)%rcent total
acid (10%9. Ten tines excess of nercury (lI1) acet
agglzggﬁmgﬂfhs PRPagdbeh first incubateé withaedrying consstrationseofedference

t RT. .f f
<P ferd B, PlnetSiing ¥ S5 Fpvla (b oRAPEHERE altied g, heek the
ivibition O aghdght®in, e SEROBuANBENbYBloadtRiftoff s?ﬁfﬁesmed peptide of

tenperat ure. The reaction m xture is centri
fama limeheskesk sevgraldimescand eempated With yeferengsi st@n@rdSS Table 1

t t O% etl C_.aci y.
%E{eﬁﬁf glgea}&olﬂandy? p%&uﬁ%n% {88 ar e BoST mgn%}id The ICso dose for
pﬁhé&i’i&iﬁ}@tlﬂw (SE)ywd§l£§ ﬂlalﬁeﬁlObM BPchitpdred t& cOmbheldrhldreference
E (9) OF THE  GUANYLATED PEPTI DE

S@B{ifmé T@BF kEnozﬁothga éﬁvwhabﬁl%ﬁn%% ipdpced plateleitageregetion with
t .

P P b, b e o B o A or i berence

staagaridde (9. 18ny, estimated by Lowy's nethod, of

Cys-Acmis dissolved in 17.8m of acetic acid (80%

and purged with N2 for 15mns. 1nM solution of 12 (in

80%cetic acid, -4nm)is added to the peptide sol ution,

over a period of lhr, till there is 25 a persistent

yellow color. The m xture is stirred for an additiona

30-mins followed by neutralisation with 1N Na2S203,

till the yellow col or di sappeared, and |yophilized.

Estimation of 'SH is done by Ellman Test, which is

negative indicating that renoval of ACM has not been

achi eved.
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EXAMPLE (10): PURI FI CATI ON OF THE DE- ACM PEPTI DES 30

The nmercury (11) acetate treated and 12 treated
w@egpsitglaesanpl es were desalted by RP-HPLC, usP@DIN20et/000315

hyperprep (250 x 10mm 'I2 ,C 18 colum). 24 WO

2005/ 121164 PCT/ 1 N2004/ 000315 EXAMPLE (11): PLATELET

AGGREGATI ON | NHI BI TI ON ASSAY TO CHECK THE BI QACTI VI TY

oSIPR Hhitilion O 4D ﬁﬁ%‘ﬁﬁgﬁﬁw 8% SrheNipdd Bepride
assay usi ng 4X Laser Freshly
venous bl ood from 5 consented hunman donors are drawn

and collected in citrated buffer. The platelet rich

pl adrmo( PRP) ampdrdehat el etCBﬂéHntFHtﬂfhm ar @/Sﬁm%l%ﬁ%

centumbergal | re;%ﬂtﬁheﬂyet CoUNgM PRP i s adj ust ed t

2+ 3 x108 pl a te After adJ ustingplje 0a L ice

aggr egati on PP, tlhe PRP was t 886 lav!'t é ggrd
M~ADP—an 2 Keu tire [.U)IOL.CIIL totat gregat INT)l

PRP i S then first i ncubdted—wth—varyi g
concentrat|i ons of referedéq 10 stand M\‘gnnd 31.20
synt-hesi zad peptide of fl@SRula (1) AOP49s t hdd2added
tio check tlhe inhibition of aggregatjon. The
rlepr odluci Bi92.13y of bi oaqt@vity of syh#6ési zed |Bemi de
of fornulla |is checked|gageral tinesspng conmparsad

i th referlence standardspghable T rem%ems $0®20"
nany experji ments (from (2 exXperiment The 1+ ¢50 dose
for ynthesi zgd—peptde=SP—was Ie Yar—14
corrpaé;ted toeﬁclérmerm al rt1 rence—15-=s %ard é:z
nore t han (50% i nhi biti o8 | 4P
aggregatidn with SP seed8Pn nost of | N¥Re sanpl & and

riesults_arle conparable with commercijal reference
gt anddard. |28.MO 2005/ 121764 PCT/ | N200®D0O00315 | Nabl e 1:
[Inhi bi tion of ADP i nduce¢d4eggr egati op@®y2 synt hesigged
pepti de ((SP) of form ul ggg Donor Perpem 40.53,
Goncentratj{i on % | nhi bi t| o by Nunber—Aggregatton—by
(MY)y—ADP—SB Referenceformta—31—Stapdard—31-—89-4%
NN 18684 6 51 20110 2263 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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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

w®000282484 20 280 ND ND 4. 68.11 70 ND ND 140PCD1&804/000315

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 5 10 15 26 WD 2005/121164

We Ulhifg:004/ 000315 We Claim 1. A process for the
preparation of a peptide N6-(am noi m nanet hyl) -

N2- ( 3-

lner daprecess 0w pthe pylepiratigs yafgpypentide- AL z(stpmlglimm(hwwz-(&
hyl - L-prol yl - L- i.nani.de,

oy meeep g ooy EAE G asearif-LoivpionylTgproly-L-

phaggsteibiZMideHNR18(1-36- &5l fENo BorButd (1 on a solid phase,

HN

o

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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SOO _N S ,\,HH2N\\0 5 the said process
conprising: a. assenbling a peptide chain conprising

wo@Ro0si1x11e4ri no aci ds and. a nercaptoal kyl thi opCkIN2004/000315

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

(Ao vt el 6 pERIG ARy o an raenic vt folowed
15 . For mblygprécipitdiing cafipanather Relveitae oatvimpegidewpormula (4) as
after each.coupli ng with acetic anhydride; c.

cl eavi ng EAEIREINMO LI PreGHRItatn Wiy BRHET SQ¥ENt acm

group, the peptide of 20 step (a) fromthe resin to

obt ai n peptigggﬁﬂj g @10 Nt b M€ v

(AAcm Mor - Lys- y%%ﬂ#r%%%é Q&}é?&&?ﬁ?@é@&é (ﬁ)'%%@mloé\m 2
(3) 25 27 WO 2005/ 121164 RewhilaN2D04/ 000315 d.

guanyl ating the peptide at E-lysine-NH2 in an organic

solvents foll owed by precipitati ﬂfﬂ wi t h anot her .
sol vent et dreatingithe pepiidedel dormalan{)avith)a hgavygimesyl salt in an

bel ow, by Rt ati i n salvent; }
(Ao oy < R ORARE; SR, Wil A8l I Ra @bt Be gy motl
For mul a ( 4kptide dalteaingnan dipanioespivedetoodbtiiarthe heaviydhetal-peptide
with a heav tal salt in an appropriate solvent,

fol | oned ﬁ?l){ﬁgg’ﬂ“ﬁ}at(gi’i on of the heavy netal - 10

peptide salt usi ForRbFalthc. SRl Mg l@,obt ai n the

heavy netal - pept| er sal tg_of 9f%‘rﬁrru1?a r? (;?YS

Mpr - Honoar g- @ y- é@gg Trp-Pro-Cys S-Ag S :égAg
Formula (5)

=)

f. treating the heavy metal-peptide salt of step (e) with a thiol followed by
desalting and oxidation to obtain a peptide of formula (1); and

g. purifying the crude peptide of step (f) or (g) by RPHPLC in isolation or
in combination with HIC and IEC chromatographic techniques.

2. 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.

4. 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.

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

the release of assembled peptide amide.

7. 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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15 Formula (5) f, treating the heavy netal -peptide

salt of step (e) with a thiol followed by desalting
wa@p@soxileati on to obtain a peptide of fornul a PAY/IN2aMA000315

g. purifying the crude peptide of step (f) or (g) by

RPHPLC in isolation or 20 in conmbination with H C and

| EC chromat ographi ¢ techni ques. 2. A process as

8¢l aiAMR@cdsh of lcaid 11 whthsh @idathin® dcRBGIsk®BreddelcrtBdBora ke group

carboxylic equival ent of conpounds forms the said

pepeonsisting ed Cys Pra, Bpoder d-ysf Gl Airga Har, hpeand Gl he

Ctermnal of the protected first amno acid is _bound )

% o0 & meress opplade 1y whergirhe mereaptaallyd thipalkylragboxyli¢ acid used is

h i i A f claim i,
hos nCiopraRRs Efpioiqdcady {PLOVEST Qe Teain
187 ek;ﬁrgpéts\ﬁ‘ g@gﬁﬁn%ﬂ&eﬁ?ﬁk@rot@cti@ g{c:)lﬁ ?éxs-l\ﬁfbt ﬁ.:ngtiiéﬂail group of

wher ITst protected amn I's a

pr otue eméach ackhisdnidesirare. 6. A process of claim 1,

wherein in the cleavage of the resin with the |inker

11 eadsprboess 3 claime 1, sthesse thef praestmd pwdp feptG@@Hafwncteanal group

7. A process.of c]aj whereip the peptide am de
conPdiREPte edaochfﬁ{‘?B{?H]éif%‘}?Fg Or.g‘(’)e'each of the terninal
ungtionalities. by a peptide bond.and wherei ch. .
1Pur i RERE e Eimah YRGS, ©F O RfA EoRc b pebigiticion is Acm
aci gmgl\ilgpup or derivatives thereof. 28 WO 2005/121164
I

PCT. 004/ 000315 8. A process of claiml, wherein

18he Aapidaessast elainiisigaviadréinsial @6 €6, filicopeptiie @raedved from solid
consisting of Cys, Pro, Tr As Lys, @y, Arqg, Har,
Leuswmgricesin uyingathg rergests ﬁEAch?, rﬁliT,, Qﬁé{f é’.h@nglh@d water in a
nmer I I.oal kyl 1 Y b€ nasol . i . -5%):
5 SERLETY pU Y FYER0BRp SRS ¥ S « EDT05%)
pr oPha®1(0F5%), ahore Iprefesibdt TFA(9¥e596 S0ECt TIRO-Gr8up: Ha®(0-3%) :

- NH2_f tional group of an amno acid is Fnoc or
soc DRI SR

ocess of claim1, wherein the protecting
royp for - functional grou .S unprotected or
18 oo rEi O ehleibb or BROFiedh S8 () MBERatiG: Syt ysed for

1, phensitRnlid&1Rial ﬁ&hiﬂi@%ﬁﬁ? BB g SDMIRCEih0] Akl M6fRanol.
10 group. 13. A process of claim1, "wherein in step

16C) A $106esBWPclble 1, Sviek SR E thel &N d Ohke Grecipitation 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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support resin using the reagents TFA, TIS, EDI, DCM
Phenol and water in a defined ratio, preferably

WaBmsasHe8%9 : TIS(0-5% : H20(0-5% : EDT(0- 5B4T/IN2004/000315

Phenol (0-5%, nore preferably TFA(94.5-95.5% :
TI S(0-2.5% : H20(0-3% 15 EDT(0-2.5% . 14. A process
of claim1, wherein in step (d), the organic sol vent

used for ' LSqael fromtr IR e
consi ot 1 ngBRRLYEBRL R GREASH R LR AG PResin
process of claim1, wher&omula2t he step (d), the

precipitation of the peptide of fornmula 4 is carried

ut b erformed using a sol vent. sel.ected o t .
2§r oﬁ‘pgmg%gscaéngglﬁq%n]él m?;\?et%}}%e,m 5&4{3% ﬁ?etpr @’e{ﬂe Hfinylation of
et hagile, of tdiefusa 3 RECHASE outRXRABC@PEEFRIIY Wyusing the solvent in
thereof. 16. A process as clained in claim15, wherein
t heDMBcipitation is carried out in preferably
Eerfor med using acetonitrile. 17, A process of claim .
21, dherospss ancleiteedsinglaig) 1, wherepe e petfiatio ¢hihg gepjide of

obt bl (A% AR AHELF dTBE PR By A8. A process

as claine whereln preparation of the

ep f OB id LaiflY1, S@hérBinPRSKea%Y Thé&lgs balt bused for th
2g'arsrkl glgjcg%t asuglla{r%éola:}rtf)yagﬁe%sgtéy{n {}% A %r ocess as oc for e
cl atremthehtofdeptide df Forhmitae{4) i¢ dilyeasskotinyethdnetsnphanitam TFA.
acids gives a peptide bound resin of formula 2, 30 29
200 2A05L4R bt Gdaied /ih MRO®AY,00ix3di6 the precipitation of the heavy metal-

A - -G y-.Asp(.Qout ) - Tr p- Pr o- A - Resi

For R e 35 6 T AThyin (058 DREBh a1 SRELY S ApREan £ heigaLpa f and
in hl%?eﬁx‘e?@?aﬂl?hiisdp‘i‘%pﬂ'éﬁﬁi' ation of 5 peptide of
formula 3 is carried out perforned preferably by using

the solvent in Dl}aﬁi,r_ﬁgmoﬁgpm RSSTASPR-AYEd in claim
1, wherein the purification of the peptideg of Formnula

(4) may be carried gu{, achi eved by RP-HPL(G A22. A

process as clainmed in %I ai F&r}n lé(‘@?r ein the héavy net al

salt used for the 10 treatnent pepti de of Fornul a

(4) is silver trifluoronmethane sul phonate in TFA  23.

2A. PROE:E6Ss as chiméddctlaith T)whereih,in iepn(B] thetheavy metal-peptide salt
preci pitation of the heavy netal peptide salt of

For s de(tsyatqdswish &iCelrand) 19%‘:59 fo gpnufigeoysly fgmaye the heavy metal

et NGLER 03@2Y ﬁf%tre&t'ﬂtﬂlg peptide to yield a crude peptide amide of Formula (1).

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

is may be purified by RP-HPLC.

26. 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.
27. An intermediate peptide of formula (2)

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

Formula 2

30



nore preferably diisopropyl ether.
Mor - Honobarg-d y- Asp-Trp-Pro-Cys 151 | S Ag S-Ag

wao-eoosubae{ 5) 24. A process as clai med in clai nPAT/IN2004/000315
wherein in step (f), the heavy netal -peptide salt 20
may be treated with HO and DVSO to sinultaneously
renmove the heavy netal and to oxidize the resulting

29 ePhh GfRchitdiehehtide OF BFRUPAEY i de ami de of Formula (1).
25. A process as clainmed in claim11, wherein the crude
peptide am d TH- A BMS-CioNed by
RP- HPLC. 26. e%%%l? g%ggysgél@ﬁsgi lr‘rlz,dmiaﬁc%l%ai mF 1, wherein
the purification of crude Pemuldé)ani de 25 of fornula
(1) is preferentially perfornmed by RP-HPLC using C 4,

24 BAnintE&nikdiatspdptida obformmlay@pr reverse phase col ums
usi ng net hanol and/or acetonitrile in isolation or

5  conbi nat i opA¥hNpRHURREE-GHAA-T5sPio-ays(tem)r@ONHE

phase. 27. An iInternedi ate_peptide of formula (2)
( Acm) Mpr - Lys( Boc) - G y- Asp( Esyla #)p- pro- Oys( " Acn) - Resi
n 30 Fornmula 2 30 WO 2005/121164 PCT/ 1 N2004/ 000315

3@8. Ahintemiegiatepépdide splepf the dorofuls 6nul a (3)
(Acm Mpr-Lys-Q3 y- Asp- Tr p- Pro- Cys(Acn) - CONH2  For nul a
(3) 29. An inter ndthrdien@egiGlgsptTibdtrmlys (4) 5
(Acm) Mpr - Honoar g- G |y- Asp- Tr p- Pro- Cys( Acm) 4 CONH2

10 Formul a (4) 30. An g.aternedi ate peptide s8lAgof the

fornula (5) Mor-Homoar g- Goymffnsyi p- Pro-Cys 10 S-Ag
S-Ag Formula (5) 31
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