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| MPROVEDPROCESS FOR SUPPORTED PHASE SYNTHESI S The
present invention concerns an inproved process for

wQapooi4et phase synthesis. In solid phase syne¢iEEPH04/006512

(SPS), also called supported phase synthesis, an

ol igoner is assenbled on a support by attaching
sequentially appropriately protected nononers or other
oligoners. This is done by sequential steps of
coupling and deprotection, eventually separated by
washi ng cycles. The nononer i$ a building block of the

nol ecul e YAPREVES YROVESE FOR S GRARROSHASE SYNEXTB! €,
but t restricted to, the npnoner, i s an agprog?ald?)hely

pr ot eGSR WESHEP ¢SSP bEPP A PEST b ase

syuttlesist i de, an appropriately protected peptide nucleic

aci d’lrx%[;l;r@‘;gl%sg RyhAL&L ¥spBY, 96 %&1%‘31 s%@ﬁ&%rﬂl'ggf QJntﬁ%YS an oligomer

cl ose structure of the sane
'BPFY qrsa W@Pﬁ&é’t%ﬁ‘iaéhlﬁﬁ a%lusytla&@sa@ﬁfﬂprlﬁ@ﬂYaQrOFeé@g {lOgIomers or

AherBlig6méets. AL ISVHYWI eqhdril SesddRofigAglahd deproection, eventually
corrble eg |“9n t her of The definition of oligoner

CBMrisds goﬁy fS6mers, which includes but is not

r est r’Il‘hetIe@omr ispeptildiegshloa of dlaaeleedt tallessassembled on the support.

ﬁ%rﬁﬁp‘) bLRlﬂog 93%@%&18&)' ﬁil%%longﬁle; lsda% a{yﬁ%pﬁia@elﬁﬁﬂog&ted amino acid,

(PNA) o conbi nation thereof. The goner :
" %%?Préi’rtelb PRt uciqEds &ﬁ%PTOpfléteg’ %P@Btﬁe tpeffttﬁje\mc?f? acid, an
ziﬂibeorﬁlaltfgjz)ﬁﬁ)tec&rd datdaridepnaiyailosely raddifeiheaictulhiosthalsh@wSamily.

at hol:]h% dﬁgo% 1S ars]‘.g'imtug E’,Sdeo% stt%ﬁr%ﬁjrgﬂhgeast E t%é .gloireg(%qgé

attac IS I'n
ERpamire fromfa wrpﬁpf@mls caraecombmélpy teaneof fedtefinizien lof eliggmer
&%ﬂirfs@sl Bl@%ll@&ﬁﬁs %ﬁ%l[@ﬁ@%but{"lg hbe@sRiedREGHESANS OI‘

bei n res ricted thereto. Anoth
Slzadisisties Wiao BN, SBipmshinis: Bengdr g cerid OAgY o &
@xitshation thersdfl i @igsinat ma@bellicean obbraprieci pi t at ed by
aqd! . Bbo Rk ARRHOR' IHERSAL Yiinet Br RL0BEnbRoAL LONRA. This

t horou ace.
QIW@S%?‘PTQUSIH agfénggt e he §¢r£0r1r1§d pEer é‘?@r@aomgr attached to the support is

fune bdaNRhte Z @daiylediof upkits ard prary&.fy&rrk dacX 2eHte8, @nt@lled pore
SR B G R Sorie PR AE Sy lrreto. Another
éRamplecf m wefuh slppogt ior patytrec Hime mayrmhm geherlablate drfdecan be

% ElBﬂtlS&) By Q&dlﬂOI{: QIVSQJ %}opbﬁ&dso%gt 1'1'1%1'&‘63’%9 afl&z!; a Q%@\qu{washmg to

onds between any of 'the tollowng: It
@beal2eht bond between the first nononer and the
SUPPOTrte, supP&t 8h Whidhi the BEIChHaSe §yarted iV iparférmed is functionalized by a

linker.

A preferred example of a support is a polystyrene - 1% divinylbenzene resin which
is often used in solid phase peptide synthesis.

The term attaching or attachment means generally the formation of a covalent
bond and is used for covalent bonds between any of the following: it may be the covalent
bond between the first monomer and the support, wherein this bond is formed via a
linker, or the bond formed between any of the monomers in the oligomer. The bond
between the first monomer and the support, which is formed via a linker, and the bond
between monomers in the oligomer, may make use of any functionality of the monomer,
e.g. functional groups in its backbone or side chain. In solid phase peptide synthesis, the

first amino acid may be attached to the support via benzylic type linkers. The linker is an
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i nker, or the bond fornmed between any of the nononers
in the oligoner. The bond between the first nononer

wan@sobssupport, which is forned via a |inker PCEHRE2005806512

bond between nononers in the oligonmer, may nmake use of
any functionality of the nononer, e.g. functiona
groups in its backbone or side chain. In solid phase
pepti de synthesis, the first am no acid may be
attached to the support via bénzylic type linkers. The
i nker is anappropriate nolecular structure that is

&ﬁ)\‘@%r&'ﬁé n¥ledllhAgheduicaniie c&u&aay Ettaé}ﬁ@ td ARtsupbdrk, and that wil

eaetheta et o|ligoner und er uate cheni cal
el TEHEc: SERSET vt SBRne el bs p BRFY IS B Npkers
9rchras meadyk ydtaxqrbﬁmmylkybsytam}a egendrt efienasgl, htvosvew, @ther linkers

a

Pl THito 100 RS A BeALHOORE LRRNT HEE S SEREhlofhet Yl acidalye
©gAdioPFons. Under thorough washing is understood any
t echni gk tiRb OOy idhatg 1§\ﬁlhher§dobdrhlﬁyaﬁeehﬁltm nie@iSdd0iat will eliminate
tl?x\ér 1C&)ualllgts 0 ea ents from.th evg)rew ous ste

Pl §

CE GBI, 6P BT St B PEASATS AT ot AR fpProtection
mgenbse @ér¢mgmm8hmgan¢)mmrMDU@i iora hatctamodmer inwowestinuous

Aleas e@émp@&%'c@x%tuﬁou@ nfddle tpl‘&@&uﬁe %oﬂ)rugﬁ &2Shing of the
are ?he t hor ough washi ng of the support wth a sol ven%

$uPPErteBit msolyFting C@l“i"}ﬁ ?f&f‘? BIH“’&F‘U‘E}}/Ofﬁ%YdH Adycs gy reagents through
lbt@agenh&rtshmeu@hnmyﬁomal nmeans |ike centrifugati on

Iagszoll I !a(P ﬁ‘as% p@ﬁﬁ?éel g}hé&%lgt['%g’%hﬁqe Sp%PP dc'é) 1ts I&%seprﬁggd ona pglystyrene
®d s sURRATH r@oaﬁtractpemf A geptideaphaingm easmppﬁomteadq@tsea@e&s in

Qﬁutﬁﬁ‘ﬂ“@%@h@ué Berﬁ:@{sUEépQthﬂﬁ%f QQVﬂl@Hﬁe(ﬁﬁQ? btices from soluble
garatl on_of the internmed %g}eypfggtl des rom sol ub

ol SHNEnSsRp U U S consequent

éavirtgs ai timn aad thbaas bien glaMOhiaspmﬂﬂgqmaratloﬁsam solysioh Bytheas.
and l%%%ﬁer%ﬁ nctipngs c%%glqc?glﬁ F&%e%ﬁgtrh%%lg 8&8 Ilel ws O(see Fmoc

sol ut1 o synt es o so

%ﬂl&sl’élag@&ntleé SSW?F?*I@S‘} %raatrl@l éBPIP@ﬂhl ew € selearransicP: QoWhe:te
BheseuReatintereSy RObESI. 2.1-78; E&ﬁmtiagélsyxﬂaééﬁ@&mactM1 Wifde, by

ford U
o2 W apeemuir el walta Bt then 885 ny 275 Rg0 Sotia-
Biasy @pptale Kathesis apydGregg Bakidds AldademiciPogss VEIQTe pbadoe I8kas):
Jﬂl@revlly 2199 Q)—tgﬁmngfésﬁgg of t§9 ltérget pP Bﬁ'@eels Bﬁ%ﬂeqeco a suB%ort The side

ynt hesi s y B. Academ c Press,
ﬁglgre%sof ﬁh%%‘)‘mog‘éﬁ‘é P plso b? Héedc’% aifaghpgnt fodke HpkeroMashef. or
prﬁfewy et thel Qurdctiomdl tgamlgeﬂl 419ind aﬁmmmydhamEhﬁus%lba @nasked with
chai ns .of Clas Ca

}{)ﬁr{n %nt gt)te%hngt%n u;fs t t are n r} ecte? %y gli;e reﬁgtfog ngBFlth%T ?mployed
diringrepfidhchain nwen@bfompsmamlmrn@p ai:aadh singe @mator@uple is

THHor 28y PR&EEA, Mtéﬂlnﬂﬁf SBREREn S ERtst Bird, Q{&pﬁlettlgf%orary
are not” affected the reaction conditions enployed

RFOFSCHEE FapP F‘t?ék’é‘ﬁé ho-FBLNBPYP isTRmOvedy RhereaftsF otashes are
pathmadiThenagi ekctss of ehHeond fnino acid is introduced, with the carboxy

group of this amino acid being activated for amide bond formation by reaction with a
coupling reagent. After this coupling, excess reagents are removed by washing. Then, the
protecting group is removed from the N-terminus of the dipeptide. Another thorough
washing takes place prior to the addition of the third amino acid residue. This process is
repeated until the desired peptide sequence is assembled. In a final step, the peptide is

released from the support.
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tenporarily protected. After initial attachnent of the
first amno acid, the tenporary protecting group

wonRek00gyst he a-am no group i s renoved. Ther eaf PET/EP2004/006512

washi ngs are perforned. Then, an excess of the second
amno acid is introduced, with the car boxy group of

this am no acid being activated for am de bond

formation by reaction with a §oup|ing reagent. After

this coupling, excess reagent$ are renoved by washi ng.
Then, the protecting group is renoved fromthe

N- t erfitersgveofashings diqgeptiradeafteprrshivenplingotengiv aftes hagigcleavage
&f@lﬁ%a@lrﬁgﬁo@&hr@ grb@, b, Reasad gzl\cth' @—ﬂeﬁgtehh&x 4B 1l oA BPeliminate
acid resi ﬁ@gcess is repeated until the

Slesfrty epierberiin e o0 poeRuiedRs Beates RpRg the tnal
sdpeige. Ihipartpapir) ifl én hativaeddeasaé adid aigtilly@esent during the N-deprotection

%B?Jahs%%%%hmg aﬁ.’%ﬁ LGS ﬁ%%iars %gyhgn%g}rggetr]?r ur‘?&%‘a{: '?ed coupling

1
ter eac
‘ﬁllldﬁ’é?:l’lﬁ??g""’gt? %bmmémdamdéﬁadetaemw@@momewﬂm ts tielpble

At O thd @mﬁé érHinB%E:ﬁ ifl eﬂleelse%u@yéqu@ﬁ&rrsﬁaiaﬂ? Nhisbin@Sases, if the
nce._errors . in

‘F’f‘%é’i‘gwarfj%eﬁtt %reiv’“ﬁff‘?eﬁsw ?‘&be’%? SR ST g Ats S ot done

poperl, slegvagk reagems evit reghatn mght heaumpmjem Bheé td damlesdmgipo acid
W&r{r{éqhg\@églcggp & L@l 1 he coupling was not done

properly, unwant ed ling will take place with this

A notls e doukls %déltwﬁﬁewepp%%mébff flawsirghaRigrohes. about 6 to
d@wbéren@dﬂe hb&@sa@f/ aftét@ab1R 81 pARE aﬁd agdtHer gtot 1|’dﬁ;vewim{gb de:
T
BrAOoashinigd arfsnwotsadolnei wsgwekagproa@hewhgétheeawg about 10 ml

.Wh\!'elnt f gﬁa@mm&d@a guﬁ,s&ru(géé)ﬁpaaas}rﬁﬁ&lg BrofRbl! s, R w.

acid dition duri ng next COU St ep. o avoi d
’E’?ﬁ’é’é‘éﬁt%ﬂtﬂ %erh%‘dPt‘P’Eer 05 é”éu‘éh’@é&a ’i‘FSi apfend sfaragraph 3.2.1; and
Bupp¢ B Ffise BE0ide sg“mﬂhesxa,m mshctamgﬁpxaa@ BEWEESanyh aid BD. White,

8%%1*‘11 619198' §¥ Eregp, %Bﬁ Olt'\al_% 2 on a e:llg in co {)mgts erhwﬁh HE4SH

necessary er eac epro ction
Refhactipy pt g omdpai efovagbing stme and iz emot;zm om‘mnh geceasagy in each

MRAGRRSALYsHifl fefs WBSRILC AN iARB ARG ogr8RGR tQnsldP8VikiSIMGnt and
about 10 m solvent / gr dry unloaded support (see

tide Synthesis Protocols, by Mchael W Penni ngton
and Bgus bppliss mnt, ontpto. soBS ph&@@pﬁd&wﬂ&slsﬁmaphﬂbgoh,sly to any

%ﬁ'{tﬁe%{sa;ﬁgcegs a/hérelrpzﬂgolr O0Er 1§91|s§ Qnﬂ:)%ﬁtﬁ‘/\? g@;% 2n and P.D.

esl| s Practica proac
V\hl t eThegpblea temF velves lfsythprpée§§nt lwwon Yap therglorgio prqyisde an

ﬁﬁprb&d@%b@ﬂﬁﬂcﬁ @re\éﬂtﬂy ReddicehBk totRRehGlnt 8NsdMent Bgd MHeP6dess time,
of vvascﬂé r]c% g‘eg% ﬁn the amount of solvent necessary

FHRREREH" AP AP WALRIRY st ep woul d be an i npor t ant

pr ogrkdss now beemtsund tisd eddigors off sain tiueinglsuppoged phass synthesis
ég,mh&mlynﬁxpmg ¥nd QashUhGRPABR HEPHIIBISYPeEHH thePtbeess

anal ogously to any
without performing any washings between the coupling and the deprotection steps.

In one aspect, the invention therefore provides a process for attaching an
appropriately protected monomer or oligomer to another monomer or oligomer which is
protected by a protecting group and which is attached to a support, comprising the
following steps:

a) cleave the protecting group from the monomer or oligomer attached to the

support; and then



10

15

20

25

30

synthesi s process wherein an oligoner is assenbl ed on
a support. The problemto be solved by the present

w0 nesnpbien was therefore to provide an i nproveBRCPERPD®S806512

whi ch greatly reduces the total anmount of solvent and
the process tinme, conpared to the state of the art
process. It has now been found that addition of salts
duri ng supported phase synthesis significantly

i nproves the wash efficiency.4It is even possible to
performthe process w thout perform ng any washi ngs
beﬁ)weﬂoﬁxh@tmu@mmmdaﬁmeﬂepr otection steps. In

t t th f
7o A0 A6rPRPaN-AB G BEBTY oP GUELC A HORORG B
ol i gomermeporgligbher thabiseterharto thd gopert. twHpwhajcgvalent bond;
Pr 5l eBYn thaPERIGE e rbgocgéso 'al@,aﬁ oMY G N orhiSh B éoﬁ&ﬁleelg 2

to a support, conprising Iovmnstes rz

t h%’l‘ﬁPbP%f@t‘P ﬁ'@‘s @FQ?GT? -fif B?Hefjh\é‘h‘?fﬁﬁo’r?é}i‘e L ( F‘*é%n’er‘s added in step

at § atmeedivem i$ heitisd pRalkdforaiydhtde nby a pRIbFoIr i/ triff dBFethigiol

was hi ng; and then c) add an appropriately protected

nononer or oligoner and couple it to the nononer or

ol Inganether fappect. ithe mventiohagovides phrocegp foo attaching fpoamzno
EQYaLE Qltmrﬁ)%gi orcﬂégﬁé’&ltlﬁd Za@ﬂ;ﬂﬂﬂotte&@& CCUéfrhlﬁgs Echzﬁlother amino acid

process, i s solub

o5 BFW&'?thH%%’& Hr ?feTtFﬁ' 93 pr 8(?é‘§§° pr Ot?u% geyp aﬁﬂé"rhé‘ihrfs aftpched to a
shbﬁoxs aluting Sthidt )pihsenpepridé Syrﬂhiﬁksd:omprlshg pheiollowihg seps:vent

n

)or%%%abeetrh t -4 ?111118 ?%g&%%gﬁ%crﬁoﬁﬁ{eea?m % ag% 8r eéptlde attached to
aspeé]t’e, suynpert; ykiienon provi des a process for attaching
anb)ap@ﬂ'@)rﬁoamc&&@giiﬁﬁh&@ A a@hd or peptide havi ng an
rotected C-terminus to angther am no
oot P S e e 6 Ra 05 Bavtng Mhre it Sitprpgs ane
cgnplait taige avhinotacidor geptideitbat tsmtackedipaht swlmom@ldstbhh wbw has
ama&,@otpapa Ndc@m%xn; hEfr aﬁloa{mﬁé ﬁa)mcﬁa?fmgr%é HAO§L.ERSthe

cl eave -am no protecting group fromthe am no
pa‘%qeﬁﬁ walb@‘pt)w(éf Snatvhish fetplyRie i Sglejﬁfﬁcﬂsed inalfép prRETES pjs added.
vﬂ&hﬁ@ rimha shit gre - ),\/\aﬁhawn sédpcb) L the Bol@ént&%ﬁleéﬂfdr a-am no
no avin unprot ect ed C-term nus
Bl Ea ety s IR ARR R BB Ge Cha s
at Prtehady. tthe pmee%eqowmtdlmd thehiaventiow addisionally comprise the
Ay geg.ed N-termnus, to forman anide bond;
characterized in that during the process a sal t
9 REF9TH A HHoROvERRY %?HJWgSWE%F‘Bﬁ%é’ 9 s periopmebatteriéedi n
t hirsa pre@g@8Sspect, shaddettjon provides a process for attaching an c-amino

protected amino acid or peptide having an unprotected C-terminus to another amino acid
or peptide which is protected by an a-amino protecting group and which is attached to a
support during solid phase peptide synthesis comprising the following steps:
a) cleave the a-amino protecting group from the amino acid or peptide attached to
the support;
b) perform a thorough washing;
¢} add an a-amino protected amino acid or peptide having an unprotected C-
terminus and couple it to the amino acid or peptide that is attached to the support
and that now has an unprotected N-terminus, to form an amide bond; and

d) perform another thorough washing;
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wherein, if the salt (Xnt)m(Ymn is added in step c),
the solvent is neither a chloroform phenol nor a

wa@béosnadssT m tri fl uor oet hanol m xture. PreferabPgT/EPT®©4/006512

processes according to the invention additionally

conprise the foll ow ngstep: d) performa thorough

washi ng; wherein step d) is perforned after step c).

In a preferred aspect, the invention provides a

process for attaching an a-anPno protected anmino acid

or peptide having an unprotected C-term nus to another
arriHMacam'zdd af tHaept legk? \mlaueﬁ ) & Salprx®Y); ﬁtzz RAwhith 8scla@éinWsolvent
pr oy n ich is attached to a support
dul?%eﬁ ? %Ep'ﬁ%gg cgeptl de synthesis conprising the

f oﬁle@wl ﬁg@p@pgs dajrotecberyeten ed step pi in dnpwio ke ceuptigs giep dpsolid
Jhg%gphae th&iaci d or peptide attached to the

su port @éforma thorouegpé_ washi ng; . ¢) add an )
a-g t ERF BYf amirnacid or Berside Sraits gider 49 pigg chafcording to the
ioveptiod Esqtreftéct@:l at I amsoaachioguphichastantunpldtectadiCrernaais

OrTlPehet@hh desddials ds§d ﬂ{ %ﬁ"s N8R eh&?npsa%’eggi h%i(‘%g%f gg)afength

now has an unprot ect term nus

ipdnding ghart al)gowrtfdsff ﬁquﬁwnﬂmrdugwtmﬁ hinHg" ) (Ym )n

réfiaseatd £EatiRdnirfpredtats @k ch8as bf thB csid@P Yadprésew® 4n anion and m
is soluble in a solvent used in

g
%%rese)n § 6C%flf§e§d§1§d‘ "M%t ep a) is known as deprotection
st &y saidX31.415™ e thatshak RbkAStAEO Bl wetght sblepilityningbé salvent may be

LQQ@S}@“ BQQE% gﬁy §a>£f&hh1§‘.§t' i Rrel‘etraﬁﬁ afnm% [ 'Hhoéﬁh%slhﬁ‘ 6r sulfonium.

amnoaC|dor I's ad |nste
Yicusy bs gy don E%t s W’é‘ﬁf"?léﬁ Hupedey %19@%% @aora@e ipdide fydgpxide,

chfothtR WS hpdkogdrasa@BnAt Falth &€ wRdh @t 6y J¥icated. froﬁhﬁtﬁa&r liihosphate,
tide,as . use this tion.enc
R ES RS Sl by G RGBT BER R bRt
%ﬁ%@p@ara@ylaws ydnirégst 1sg|cersnatbm t¢tinalknipdfiate) tgtddrylborate,

tHERSrESR0LS t8sytAL bPResyhtt BRY 88 88 ptdAG P Ak ga@fxnt)m&m a is
cati on, Yre resents an anion and m repr esent s

sgketed oprthe ﬁé"“é?rﬂf GHAtIRALY ABMEnIuE sty ‘Yﬂﬁc)hﬁ“idﬁalfhoﬁa%ona‘tm salts,
ih@gaiic Gathh dMeyilfovei@hsalts aing pirdsehtyiniehtioh @lss @hv@mass@yan enixture
Mogd. Aty be any cation, but is preferably

amoni um phosphoni um or sul fonium Ym may be any

anf eartisutarly dmproxed wapiing ¢fficioncy deachidypdwhere thefsruatarniry

dnﬁﬂ(i)rdﬁm sHN GY S e, frémdb El@ﬂuﬁe@&lahﬁ%’nﬂgﬁ MOGREAO BEMA hydroxide),

el imele e ard e b Sho il syt hyaprmepsm

cagionatfe| (BOVIA lsart@hate); higex@tids plaondyoh @8l Isak@rabutylphosphonium bromide;
and the sulfonium salt is triethylsulfonium tetrafluoroborate. Any mixture of these salts is
also encompassed by this invention.

The salt (X™*)n(Y™ ), is typically used in a concentration of 1 to 2 weight % by volume
solvent in the thorough washing. The concentration may be decreased to 0.1 weight % or
increased to its solubility limit in the solvent used.

By addition of the salt (X™*)m(Y™), also in the thorough washing after cleavage of the
o-amino protecting group, or in the step of coupling an a-amino protected amino acid to
the peptide on the support or in the thorough washing after this coupling, the wash
efficiency can be even further improved. It is therefore preferred to add the salt (Xo*),(Y™),

not only in step a but additionally in any one or more of the other steps b), ¢) or d).
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acetate, carboxyl ates, cyani des, isocyanates,
tetra-al kyl borate, tetraryl borate, trifluoroacetate,

wo o@ploadss7 or nmesyl ate may be used. Preferably, pe hEPBaI006512

(Xn+)m(Ym )n is selected fromthe group of quaternary

amoni um salts, ionic liquids, phosphoniumsalts,

i norganic cation or sulfoniumsalts. The present

i nvention al so enconpasses any, m xture of these salts.

A particularly inproved washing efficiency is achieved

when the quaternary amoniumsalt is selected from

berir phtthenptefeyted mupett. uhe iy ertoxi devid B Bhyas fociatteyhing an a-amino
Eﬁﬁ!&){éd dchiB B R BRI HEV £ a8 i BFot d ARG AL R L IR amother £ pmino acid

| trimethyl anmoni um car bonat e (BTMAcar bonat e
ph B s amteqt%d YTy 4B TR BRGSO PURPRE UFHCHéS at&’ﬁ?&ed toa
tigposid froy sohd phide peﬁtldd‘ dyatteyis sbthbasing the followmg steps
tetya b tur of these s
encon%lg%g e g 91-{1?10 B9 %%}’é ?Ou ?ro e gy ‘ﬁéﬁ) s § tr%1"ilcs,h ed to
typi cwelsylpg%d in a concentrati on of l1to 2 wight %

by wobéﬂ’@nﬁé){h\éﬁﬁighl“&sﬁlhg t hor ough washi ng. The
(i ation rra be decreaseﬁ(li to 0.1 wei % or

P ?‘émf”fl% OHICESi AHEQ a1 47 pentide pawn B'P VBRtotssEES
By adtélrﬂnirms anfl chtgle stab the(aming ACNwr petldeahatiis tftgehed to the support
t hor ol MREBY, Ads %hﬁFro@éc%ﬁ%@%?mﬂI t Qefoﬁ? &M% e bond; and
protecting group, tep of coupling an
a- &t PETgsFGTehes dhoapiahovashing t o t he peptide on t he

Supbfdctedized i thh€atliRE QLEED MaSHINE i, Wik is soluble in a
|ency can be even further

cou e wash effi
i rrpég’é'\?e%jse%tm s plaRy! %f‘%@ preferred to add the salt
( Xritsrprdmrydtoestd thabkait X1)se] et buly imskdp b, @nahdlqitidnrmny in any

Qﬂaoﬂﬁ&e%ttwtﬁer%ﬁep%*&? Lhgr steps b), c) or d).
anot her preferred g the invention prOV|des a

pr g& é§§“‘%?re§t”teﬁéﬁli)fﬁ tawnaergw&rlr%%%taeﬁ;rp@eas 0% FitpchiEg@n o-

amhirpgRbictiRd raaﬂmngmaar mnﬂ@hmﬁgsﬁl ﬁhﬁlﬁfeﬂﬂeﬂ \StebRindi8 @6 Afdther
am.no acid

amn%o ac% or gpeg{ldep WRICn & %I\Q?egﬁeg bg ]ﬁlg gr%sg}/ng S%%LH)O%I{H V\D}uch is
dtiatihﬁg tegsipposhdgingropd pugsewnmmnﬁlee@ rrpmpesing thehellowing
E@pd:owi ngsteps: a) cleave the a-am no protecting group
fromthe amno acid or peptide attached to the

s u@opllsaveﬁsne QRS mo&ecpﬂ%graag FopHon Iaﬁbno qﬂtd aIREPLAe attached to
a-am ﬂ&s}ﬁpptbrezct ed amino acid or peptide having an

un d couple it to the amno acid
or% E&% I:!‘J‘é%hl%ghed to the support and that

novv) hagd @ha@ﬁpn@m@ﬁcéﬂé apinepeifl pueeptide hhyngnannaretegted C-

bond; temchud)anB@6HME i 18 AR igiho LAl Bg;k’udé@ﬁﬂ i8détached to the support
characteri zed in that

a salt
(Xn+) ﬁ? aj: now\ﬂaﬁ &R upgro&e&':eﬁlas éerﬁnﬁmg to for an amide bond; and

d) perform another thorough washing;

characterized in that at least in step c) a salt (X2*),(Y™),, which is soluble in a solvent

used in this step, is added, wherein the solvent is neither a chloroform/phenol nor a

chloroform/trifluoroethanol mixture.

It is preferred to add the salt (X"*);n(Y™), not only in step c), but additionally in any
one or more of the other steps a), b) or d).

In another preferred aspect, the invention provides a process for attaching an a-amino

protected amino acid or peptide having an unprotected C-terminus to another amino acid
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solvent used in this step, is added. It is preferred
to add the salt (Xn+)m(Ynm) not only in step b), but

wa@adnsoosasal |y in any one or nore of the other BCERB208)/006512

c) or d). In another preferred aspect, the invention
provides a process for attaching an a- am no protected
am no acid or peptide having an unprotected C-term nus
to another am no acid or peptide which is protected by
an a-amno protecting group anfl which is attached to a
support during solid phase peptide synthesis

Gpﬁfﬂtidé hwihgkHt B ngt@thécpw a}ga%ﬂmpm&hl £3UE ahl %hﬁh@%ﬁ&ched toa
rot ec u ro m no aci

S it BRassisgab e SpfesB e Bpnsia tnbp oS steps:

washi nigavedhe achthiag paiahng gropp dtoecthe chrgumd aad alcpedatlde attached to
pepth%sg@%bgg an unprotected Cterm nus and couple it

to the am ho acid or ptide that is attached to the
sudﬁo??ﬂﬁﬁuiﬂW&v%hdﬁﬁgﬁg an unprotected N-terminus, to

f orgn amd Qxﬁfbtdﬁnb@ﬁﬂ).tec@d&l%ﬁiho aaafoe bé’ﬁtﬂ@ ohigg ah hﬁbﬂiﬂ&ﬁ’ed C-
mashlfg%n char cterlz i n that

sal t Cj)uple o t e ammg 8F bc1r ge]?thc{e ti’l%t 1[5 €§E?h98 §% 8"16 support
i n thasd gtagpowihgs ad dledrottwtf@rl\bmnmme sdbue ph airgdent@indhand

a ofl g&&g{ﬂjgﬁg@g; orofornitrifluoroethano
n1§?u?e |t fg roﬁﬁf hﬁ@ add the salt (Xn+)m(Ym

OtCHBRACIFTIA B ycach L StSith & FEAT 1y Th Sigh BRI solvent

WDh&m@ﬁnﬂhQMBﬁheém&ﬁepS a), b) or d. In another

pr e[t &r rrgtgrrgé Poeag:c{d’ thg glt P&lf e& Iﬂk r 0\{r|1 gtses b%% g&? fior(lflly in any

no 'or  pep
havmwgm@mf@#pﬁb@eﬁﬂ@dﬂGmpeﬂn1nus to anot her am no

acnﬁ&rde%ﬁ&ty@esmn@éﬂm V\ib@%l@s@r?%??ll Qﬁlﬁ:pgﬂft Re @F@c@g Preferably the
| C | S a ache 0O a Su

rotectln rou
GV SO R DB P e Ee . BRI e P pgicinonel
DeiM mruhnrgomempse) BQN Gdce@uitrileh estarsaifheedicpridl 8etdegdioxane, glymes

g{h%PsP 1JvJ zﬁg%lt QEeE‘ %1€}§? %iﬁl’étl‘ﬁ%ﬂ hﬂ%dgt tﬁgﬁiﬂ gchg&%ohh&hyl ether),

ormat orou

HoS Em@ét%ﬁu%@%nm dDI‘éIf'U Hébf‘inéPéhbﬂ-é’w p§-tapahydro-2(1H)-
@mﬁﬁuﬁﬁkpd QAiekIBFdetEnaNEopr SIHRALE tdrt-bE@ndIN BN 1RGbEL,

AR Sebare e 6% 1o WP TP R N e
donethylagethraliie) psufeoeriticanfbtidise Hontididuddsg vatea shamgmixture of theses
solvents. Most preferably the solvent is N,N-dimethylformamide, N-methylpyrrolidinone or
a mixture of them.

According to the invention, the thorough washing b) that takes place after the
cleavage of the q-amino protecting group from the peptide preferably comprises not more
than 8, most preferably not more than 5 washing steps. This is a considerable
improvement over the prior art solid phase peptide synthesis process where about 10
washings are necessary in order to remove the cleavage reagents properly and to avoid
double addition sequences.

The thorough washing d) according to the invention, which may take place after the
coupling of an a-amino protected amino acid, preferably comprises not more than 5
washing steps and most preferably not more than 2 washing steps, or it can be skipped
completely. This is again a considerable improvement over the prior art solid phase
peptide synthesis process where 6 to 10 washings are necessary in order to properly

remove excess amino acid and to avoid double addition sequences.
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characterized in that at least in step d) a salt
(Xn+)m(Ym )n, which is soluble in a solvent used in

W0 boos/oe4sp, is added. It is preferred to add tPer/Erdon4/006512

(Xn+)m(Ym) not only in step d), but additionally in
any one or nore of the other steps a), b) or c). Aw de
variety of solvents nmay be chosen for all steps of the
process. Preferably, the solvent is selected from DWVF
(N, N-di net hyl f ormam de), NWMP(N- et hyl pyrrolidi none),
DCM di chl or onet hane), ACN(acetonitrile), esters of

ac qthle %@med,f sQC&tt Q@,@d mdéaeyf Q&B c “gllsu qreﬁ a@&d}eﬁ@ to hg%ventmn is
yl. car bonat es, oxi d

E‘&‘?‘Fréttﬁ 8){91/ @f Wpug{)% rC))mpared to about 1 ml solvent / gr dry unloaded
BMiId(t in3hedpn@tdiyhppredcii dazol i di none),

oy aRarayey v sbpe By KEBRARMOL ORI soept has been addea

ttert - but anol , net hyl et hyl ket one, formamni de,
sul Gﬁﬁl@fa&?\ eeac%l%ng Seb 4astsTidually & raﬁbl)/tdi i@ dnd can be reduced to

PP reegh: Ghe by dhed et ot e B kgt o qafutes
pnefrera ilhe thbuglo vaghihg can d\lbd\bajcﬂmenﬂnylcbmnms dlew mode instead of
l}kdﬁ(ﬁ‘&m LNQXIBB Lﬂegé r}ﬁ’ﬂﬁt Qgseatﬂyff&%f% rﬁusttbtéecﬂh tpﬁc‘?ﬁ(gbrggess as

to the i nvengl on, hor ough was hi ng at t
AesseiBedhphoys map e @Fé%%f‘ﬂét aftelthFéafa‘reahitW@“p‘P Eﬁ YEEi prglerably
getaden b kOB Chadar@t ipetferable betwabh Y8 €orprl ’$1®é5prfd®§ss f’@ﬂi@ally

F?Iﬁqr?cg'med urrger atfr)xr gf;eeg'%l?)l é/ssuretburt'n-%r €L han 5 VYaS i er Of lower

I'S a consi PAprovened e prlo
sulstwrephase peptide synthesis process mhere about 10

vashitRds difs S %)Sa%@rrv}’eu' ﬂxo@h@@upﬂn‘g %@ﬁ%\(@h ED%I@hG@Vage
reagent s propel and to_avoid ditio

§é§fl&é‘ﬁ’é’l§§rb°‘i*ﬁ‘§“dle%6’r% r- @%ﬁﬂhﬁ’gﬂfa’)fb%?e%ﬁ‘e&u%c%e%w (3-
HﬁNﬁﬂﬁl#aﬁﬁnop&bﬂ)y&)baﬂhﬁgﬁnﬁﬁk ay@bageridd, tF@BoPmBerﬁaaﬂﬁJmmg of

a er.
OB R LS R AR AEb o PL8 ALY CPRIPH BT 11
Ay AR Haﬁﬁalzema@mrwgmé@téﬁhmr@prat@ r@%'rbetﬁéids« |Pf§p@dmg to thls
aReph&L §|1§(preﬂ}h}§e |tosu@gﬁbn a consi derabl e i nprovenent
over t rior art solid ase tide synthesis
o SR R o™ it i eretuhiia youd PRttt R gl known
trothprappeed FmochuvehaxcRpsidaBymbesas iAdPractttat Ap@vadihd by W.C. Chan

QQ&‘@L? v@rﬁfi:' b%cﬁpd %ﬁﬂ&%ﬂ}c ;l_ %OM %O%H%hgg%%%ltﬂe%m Alﬁ‘gc%cal Guide,

in each sin ccor dl n | nventl on IS
i Straven At BAt9o and Epmandp Adbisbt Maresh Rpliesdnc: ORBoBRIIdgRNase Peptide

Bhnthediy Syt GregdB. ©és, m&h@@@ieﬂresypmw in the prior art
ort ne

h... Dr
DR P R G0 brole g efon e B e RYe phodriast cthaitions. This

group encompasses Fmoc (9-fluorenylmethoxycarbonyl) and Nsc (p-
Nitrophenylsulphonylethoxycarbonate) but is not limited thereto. The preferred cleavage
reagent for this group of «-amino protecting groups is piperidine but other bases such as
morpholine may also be used. Optionally, it is possible to add DBU (1,8-
diazabicyclo[5.4.0]Jundec-7 ene) as an additionnal cleavage reagent.

When base-cleavable a-amino protecting groups as defined above are used and the
washing is not properly done, the cleavage reagents such as piperidine will remain in
residual amounts in the solvent during the next coupling step. Thereby, premature
cleavage of a-amino protecting groups during the coupling step takes place which again

may result in double addition sequences. It has been found that addition of an acid in the
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General ly, each washing step lasts usually for about 2
m nutes and can be reduced to about 1 m nute each. The

wo nabseodsal washing time can be increased up tBCBHAP2004/006512

m nutes and nore. The thorough washing can al so be
done in a continuous flow node instead of individual
washi ng steps, in that case, the flow rate nust be
adapted. The process as descri bed above nmay be
performed at a tenperature bethween 0 to 500C,
preferably between 0 to 35C and nost preferably

BRI WRERYaLBink®) 4€&efinkh ﬁbWe%ﬁﬁ&o bﬁ)téﬁ%@lleglﬁugle(ﬁéagﬁé@gagents such
under at nospheri c pressure It s al so applicab

Bhefer itng ﬁlé‘Fl eBPaIfCG\RE? regosd }Céencx tthFﬁ? LB rﬁ@gegfsep
any any thae lid inkn esvthedokpt udeg oagbabuppoethmasbeldded In 3ycle b). It is

Ellfkegﬁg§ g{;ééc:t&ﬂ%% ?fcdaérpk()fl gfydro Slzotré;B&le) ﬁ_OSuh(N hydr\?xysxzc?namlde)

dritifiyeroanetin a¢iflo PYOEE &bt owi be. %W@t@%@ﬁ(%)oneww(? aza-

d%ﬂ}?olszwena&ahzolej PI¢10H¥SCS4I ANOE, QOJ(e,'gdL nﬁtagtqsw’e@myume acid is HOBt. If
e uor o enzatria

PR SR ERYP S ot R P Pl L PRBGF o B}y i n the

stdedior thadotep. ng to this invention, it is preferable

to usﬁn(ﬂlgﬁ gr&&ﬂ &Q}p}:\rﬁm@ p@&fb&ﬁlg%?alp%% &1@&a9fe%ﬂ§r 5(9(5 condltlons

sol i d phase peptide synthesis are well known in
Lhig g(%‘@énF‘?fBEaSS%‘-l Bef (Fﬂ’ita%‘étop’éﬁfqoﬁéu yinfriediaand Broc (2 P'
Efp&@ﬁﬂﬁ&;broﬁﬂ@fyﬂ@@hmylww&ot@ﬂﬁ&daH&etB The MlictRd clos¥pE deagents,

ﬁ?ciae\étei‘rrx %a bﬁorsﬁns %ggfggfeavagrﬁlnlﬂ%r?gg 1n§ ggé/unts ’?ll*r‘]ga HH@uoroaeetic acid)
M BeMi (dichloroveatieaaie), lﬁél@k’e@ by a ¢reatnx@® @ithSdbase-shhge TEA

[aak 1%@%@%55@}5 amtecﬁ%es%tﬁ Fiel ds, Academc Pr ess

1997 rou nown a-am no protecting groups is
ol o ATECT itet %@P@O@éﬂamgéﬁ@lpSfﬁP%degF%BgthlS invEntionis stable
endorpEssasl Hasecohditibhdy Examnylesret duok agastecimyg grogngreNs C

b P PRSI TR Rl iy e
brrregegatiipoasy @llaﬁ*luﬁbb@f@)tﬂéﬂwﬁﬁlg groups is piperidine
but offede MS@ﬁxeﬁﬁ&ﬁd 3mbeRkRAR) doﬂgerfmye @logégs BEcdtPRAs a single
tionall ossible to hJé
oL ieafids t oo st Saephte ekethtp o aport. This

ptoeepsagey ecapeindd in\théar th adeseyb@huabloacilsampeagides and to assemble
Qq&{%gﬂgé B 9roups as defined above are used and the

I's not properly done, the cl eavage reagents

such H%ncﬁr By ingerien\alsol relaiefndy A Pragessder wktesisgmeaptiie
thigpishgrent during the next coupl ing step. Thereby,

L f t ect
P her EitsPie B e Rieal PRl ARE i Ly R Feslif o0, via s
i n Goeiphivunoddp furstiosdigeesugwert: [t has been found t hat

addb} bé}fbrﬁfthé‘gr(ﬁgésdangerH)QH QQ&V@% t‘P@&l%&}Hm @mﬁ@ acid or peptide
defi ned above ' ps to protonate residual c eavage

r ealpETTES Wifhe setuehoe:

¢’) repeat step b’) with the appropriate amino acids or peptides until the desired

sequence is achieved; and

d’) cleave the assembled peptide from the support by an appropriate method.

This invention also relates to the use of a salt (X*),(Y™ ) in solid phase peptide
synthesis for improving the washing of the peptide resin.

More specifically, it relates to the use of a salt (X**)n(Y™), in solid phase peptide

synthesis for improving the elimination of excess amino acids or cleavage regents.
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as piperidine, and enhance the renoval efficiency of
t hese cl eavage reagents. Any acid that is inert to the

wo povkmos4ssed on the support may be added i n cyedBEPI004/006512

It is preferably selected from HOBt

(1- hydr oxybenzotri azol e), HOSu (N hydroxysucci nam de),
TFA(trifl uoroacetic acid), HOOBt

(3- hydroxy-1I, 2, 3-benzotriazi n-4(3H)-one), HOAt(7-aza-

1- hydr oxybenzotri azol e), HO ,1H2SO4, HNO3, H3PO4. Most
preferably, the acid is HOBt. If the thorough washing

b) BRNb&sS a?ﬁllc%lﬁﬁfﬁg hbGscaie @RBendeht; itaR @ RhMBR HePetbighned for

the acid in the second or third step. Another group of
&l HEryPe PRt A §Cls YiEEr 4o eavabl e under aci d
c onThiet foltnveng daintplegranel proeided Mp b seatiBogurposes.
(tert-butoxycarbonyl), Trt (Trityl)and Bpoc (2-p-
Bi phenyl i sopropyl oxycarbonyl) but is not limted

th le The preferred cl eavage reagents, added in

_St e]_f?_l t?s,ctoﬁ@arlafnbé §xa§[15ti’é_»' rrho@mt FCANIYRY, WsQlses i Agy GRS )

| S Il uqQr oacetl C a

'S B PPt d T PR S e i AP B AR Argten-
OHr btk Bxiritriey)). OfFheltdrabetylesteadtied(térnbstytepher) PbfAA@tH67-

8L MR B1afy AR @g%e@ LRy § L ALRS &Qﬂ?bx@?ercﬁgg gaéuw s

Invention s st under aCI dic and basic conditions.
EX’é]i*ﬁﬂség opf Qsﬂé?fogltﬂrﬂyé@'f‘?rﬁdeﬁi%ﬂfﬁorgl‘@ to the following protocol.
ﬁemgoy\}eﬁxy&@;hb ﬁmytler amicﬁ\hzhyﬁ evéy Gas hamyds tuhiveightnmkilbgram of the

catal ytic hydrogenation or by
Staﬁ moc %g@%g € %%/nd rF?/l Al the above-nentioned

enbodlnents concern the process of coupling a single

am o saei dn@waPEBiBzder it @s@n&&a@@ KvitBFniR - ,eagepgﬂs@m
peptide linked to a support. This process

r ep@a{%"&"? thegy alé‘FlotHSOtgﬁfglgsgéQ,lg} Igpo(‘alm Hiling3 Bgleﬁ) flurmg 10 minutes a
pept i deep :amahdnocoaf;ﬁlemglle/omdm%gm‘u peps velemele piperidinbi S

[ nvg)n ban Al g&tﬁmcﬁﬁ ozt%“p_‘%é)scess for synthesising a

pepti de conpri sing a first amno acid
or @em’asé}@ncwavhﬁgvea&ht&o HRBhin WB@E@P@ Adgrigyisaip, vi a

it s?)Cwa%ElLﬁ #HSs With QMPLHiﬁinlg@nﬂighge%dbS upport; b'h)
ertrorm ces e apov e .
D Do el R G e B SRS AE Rt Gas b thkGa Aretrb in e,
sequensaig C7gmimIpeabs gtH:qutb Kaisar trionttéréngaip pedgmiedt e
am po \éa%'h‘iﬁu Ls \Q%’h b hnm@w%%ﬁ' red sequence is

achieve ave e asse peptide from

t he8ks Jl‘g?pé ﬁttu@gﬁ %lnﬁﬂﬁr@ﬁmeﬁt"‘@thﬁﬂ%‘ﬂﬂe % plperldlne / 1 volume % DBU

in NMP, in order to cleave the Fmoc protecting group

9) Wash once with NMP during 2 minutes

10) Wash once with 5 weight % HOBt in NMP during 2 minutes

11) Wash 7 times with NMP during 2 minutes

12) Repeat steps 6-11 with the next amino acids Fmoc-Met-OH (1.43 g), Fmoc-Ile-OH
(1.28 g), Fmoc-Asp(OtBu)-OH (1.535 g), Fmoc-GIn(Trt)-OH (1.93 g)

13) Cleave the hexapeptide from the resin

Kaiser monitoring is a rapid visual and semi-quantitative test which allows to
evaluate the completeness of the coupling reaction in solid phase peptide synthesis (see

Kaiser E et al., Anal. Biochemistry, USA, 1970 34 n° 2, p. 595-598).
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This invention also relates to the use of a salt
(Xn+)mM(YmMn in solid phase peptide synthesis for

WO asovi4ey t he washi ng of the peptide resin. MECEEP2004/006512

specifically, it relates to the use of a salt
(Xn+)mM(Ym )nin solid phase peptide synthesis for

i nproving the elimnation of excess am no acids or

cl eavage regents. The process applicability is not
scal e dependent; it can for eXanple be perforned for a
fewmlligrans or at the scale of several tons. The
fohﬁgﬁ&ngzexanples are provided for iIIustrative

purposes. Exanple 1 In this co ar at X no .
sallp t@xﬁ;wlqﬁ?$mﬁ%toﬂg HlVFﬂthgln lsglgmo ¢ w/w solution in
mMp;mtusde iniHe hFihbeprogqtigngeup cleavage (step a).

F JRA ( f- Ser dre ul-
vmnglﬁlg n‘Prt ‘%peﬁmﬁ ke @‘ %‘l“b %tlcl\f? Ith %tsy% est efg" é%g’li(lm) Mot
I(etlgpttSeb(yBy)r@lg[«P@ﬂ)OH pﬁferqiszg @tEgy1, PBu, Pbf are side chain protecting

JeeRsa VRS E&Htﬁ’ésﬁb}éa bl 'ahthélrzaé}ﬂ(ﬁ'oﬁhblf@mé{ﬁerﬁr@sﬁ i(héne lot number)

chaln rote rou sised on a
p‘(fi/ %8 E?EH’? eS| pro &&rding to the
”Ifhel slotvmmmlupn@mdaei in eFttewsshl stemvas/6 Hmnee thawdighten kilggram of the

s@%‘ﬁ'ﬂ WA S EeR Wasefad ikl the weight in kilogram of
t he étartin% Froc- Arg( Pbf) | oaded dry resin. 1} Swell

and wash 5.33 g of the resin | oaded with
Fnog- éﬁr@( Bliz{ w)vaﬁ'ﬁ 69 g Of eRvesih adet with FmopASE(Blet]- bBIg

aedoFlieTeie s ero e PR Bt il b o mg 1g minutes
p| per N¥iPreslut®n cvmhsmm(yolwrter% R @ violygne pingritios anyl 2 weight
Vash ongAviXechiBride Wei ght % HOBt i n NMPduring 2 m nutes

5) Wash 7 tinmes with Nl\/Pdurlngz 2 mnutes 6) Add 1.409

g Fho®8Repeptifh BMPafir et BB % to the resin-1inked

Ar gf) Piafalh onddWiAth asvieiggt @ HGRd inDIME, dékih2 grikd®Bt . Kai ser

nDNg’)t Wasﬂ% tgx% s%{ lgl(/lg%gnﬁ% g%ﬁr eg times wth

es eac eat 3 tinmes during 10
m rlt ésld wwg Bn%ﬁmﬁub/@ﬁlapé cPeplp i to the rggindipked Ayl ip NMP,

NVP, h&ngbd@rmmccb@avgeﬁéﬁﬁ KRS nfon@b@sd s perfgmap 9)
Wash once with NMPduring 2 m nutes 10)V\&sh once with 5
wei iVt AGER HUNVEELI TS 2N EE 1) Vash 7 t1 mes

Wi t$) fivfad arting d2ring N0 Esutt? yitRepehtmestogpeeri@intl/ wdelhme % DBU
the n . P e i € v T Fotecti
(51558 23R 2R R Ml Gt b TR g
Fnoc- @%PTrt)-OH (1. 93 Q)

9) Wash once with NMP, during 2 minutes

10) Wash once with 5 weight % HOBt in NMP during 2 minutes

11) Wash 3 times with NMP during 2 minutes

12) Repeat steps 6-11 with the next amino acids Fmoc-Met-OH (1.44 g), Fmoc-Ile-OH
(1.30 g), Fmoc-Asp(OtBu)-OH (1.57 g), Fmoc-GIn(Trt)-OH (2.14 g)

13) Cleave the hexapeptide from the resin

Results
Net yield and HPLC purity were analysed for the final hexapeptide, as produced

according to example 1 and 2.
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13) O eave the hexapeptide fromthe resin Kaiser
monitoring is a rapid visual and sem -quantitative

Wwoems/oudasth al |l ows to eval uate the conpl et enesBCDEP20h€006512

coupling reaction in solid phase peptide synthesis
(see Kaiser E et al., Anal. Biochem stry, USA 1970 34
n 2, p. 595-598). Exanple 2 In this exanple according
to the invention, BTMAchl oride salt (40% w w sol ution
in MOH)was used in the Fnoc pgRotecting group cl eavage
(step a). The sane hexapeptide as in Exanple 1 with

t he sequence Fnoc-A n(Trt)-Asp(Q Bu) -

Il e-Met-Ser(tBu)-Arg(Pbf)-0OH wherein Trt, OBu, tBu,

Rbf are side chalnprotectinggroups,—was—synt hesised

on an identical 2-chl orom&?ie IPRAKSLVERRS r@ahf;ﬂe(zsmm
llot nunber) as used in ¢xa 1, according to

flol lowing protocol  Thelsol \/pthQH‘liq)lma inliter ,chlorxde)

geach tlmasthe ht in kil ogram

dach Yash.Sep.Afy# LTS the vejght in kil ogram of

ITU Dl al LI IIU rimmouC= /A1 U I ) rvaucu Ul y I"'CST . J.) GOUVCT 1
Andwuerel ate OB Qéavhfte fesin | oaded with 5

FoC- Arg( Pbf)-OH 2Z) Cleave The a-am no protgecting
roup FnBEL®pudldi ng 3 i nmes duf4d-nep 10 minutes a 93.9%
\MPsol ution co ising 1 volunme % DBU, 5 volume %
)i p%fi'tlytﬁkh@’a W&lgg’dﬁkﬁ%t % BTMACHT D% de 3) Wash onfk®%
M t h aNNReptdde ¢ongen2byri nuj es 4) Wash once with 5 wei ght
0 H(Btanlugozwg:’%ws 9 2 2 m nut es 5) Wash 3 tifres with

Il

IVEFUUT T Ty £ 1T 1t ©s U} '\UU J. '-I-O Y I_IIUb OCI \l Du)'G_i (Jlll‘:Jl
couple it to the resin-linked Arg(Pbf)in NWMP, using
0. 7]‘2 %e%'rgsul%\a c?eﬁ.rlg s{i@that @%lﬁ&ﬁl\wfg)ﬁéﬁ & deﬂﬁed §ccordmg to this
per Qr ne ) i.tes w uring

D) o biersgee straet (o Myt HEHRRA O o o T ot and
Highiep pepitilie parity, benvwllensse§oeDBt craord. Thisvenghten¥ént is reached with only
T
rore it s bk Bl el o RO 11 n e
FPRORELVE OPWPMh once with 5 wei ght % HOBt in Nl\/Pdur| ng
2 mnutes 11)Wash 3 times with NMPduring 2 mnutes 12)
Repeat_ st e 536 11 with the next ami no acids
Fm)c-%%ii—égﬁ- 1.44 g), Fnoc-Ile-OH (1.30 g),
Froc- As piOcBupar@ive(ekaBplegng safnBe (B i Was Jis¢dHn (ay dflthg )step.

O =< 75 =0

A heptapeptide with the sequence Fmoc- Ser(tBu)-Tyr(tBu)-Arg(Pbf)-Lys(Boc)-Val-
Leu-Gly-OH, wherein tBu (tert-butylether), Pbf (2,2,4,6,7-Pentamethyldihydro-
benzofuran-5-sulfonyl) are side chain protecting groups, was synthesised on a 2-
chlorotrityl polystyrene resin, according to the following protocol.

The solvent volume in liter in each wash step was 3.5 times the weight in kilogram of the

starting Fmoc-Gly loaded dry resin.

1) Swell and wash 4.15 g the starting resin loaded with Fmoc-Gly-OH

2) Cleave the a-amino protecting group Fmoc by adding 3 times during 10 minutes a
NMP solution comprising 1 volume % DBU and 5 volume % piperidine.

3) Wash once with NMP during 2 minutes

4} Wash once with 5 weight % HOBt in NMP during 2 minutes

5) Wash 8 times with NMP during 2 minutes
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13) C eave the hexapeptide fromthe resin Results Net
yield and HPLC purity were anal ysed for the final

wheooapeqs7 de, as produced accordi ng to exanpl epAT/EARZH04/006512

2. Example 1 (without BTMA Exanple 2 (with BTMVA
chloride) chloride) Washes after coupling 9 2 Washes
after Fnoc cleavage 9 5 HPLCpurity 74.7 % 93.9 % Net
yield (based powder rate 67.6 % 74.5 % and pepti de
content by ami noacid anal ysi s)3 These results clearly
show that addition of a salt as defined according to

thig hayemi gm‘maﬂmtut@n%@@ym@n% aR refinlifRe B ThAMP, using 1.05

protectin rou ves hi gher. vield and hj gher peptide
puri t Dﬁ%n(g%ml &,@B% eﬁﬂéﬂd’é"’%ﬁ"%/fig 1 PeFiRIES] 1pr ovenent

i S Meaked timdsiwionNMP,/duwagi mtxﬁnpfsa dapht ot al per each
am oLl fls R0 rdﬂﬂf‘@ﬁb &Emt‘é{&ﬁg% &:E hi C%Pr#ggl'r% 7,1 volume % DBU

conmpar ative exa tive
exanpfréNMﬁomsoa‘{iQr to %ﬁa‘)eﬁtlwﬁmyﬁwcagéérqun any of the

Zt ay. wAsHaﬁ@eaﬁapNM%eiu\ﬂmgh duELnateseqU)eni:/e FrrEC- .
er t Bu) - = = -, u- y- ,
Sor AL DO AL s GRS ks

(2,12) Wagh 2-tPesstvatieN MY lddrihg @ mobetes of ur an- 5-sul fonyl)

ar e RESaE B Qsﬁﬁ%&%h %gxtg\mmmdmoémt H8%. §ﬁg; Phod

lorotri 6%/(3 pol ystyrene resin, accord

2-
£ ol | oSEPPER BASIE. e ArEPY RO (3P dhrd o VTR -QHh (2,25
each mhssﬂmmmsu@;@tl mes the weight in Kilogram of

ehﬁ&?e%%é&gtpﬁgh&efgo theor%ged dry resin. 1) Swell and

starting resin |oaded with Fnoc-d y-COH
2) C eave the a-am no protecting group Frnoc by addi ng
3 thhBsiduring 10 minutes a NWPsol ution conpri sing 1
vol une % DBU and 5 vol une %&ngrl di ne. Wash once

wi t'R RIVSEHPP RGP HPA R B8 o @%%V‘W’? Wl asgiepd & the
WiBing d) aNdPchuiplingg 2 nminutes 5) Wash 8 tinmes with

VR ”Hgn% B3R £tk e 33 mgﬁﬁgﬁéggt Tyr{tBu)-
couple It t e YESIIIZI C§1 n r(gg)’l‘yr( u)
Arg(Pbﬂ Lys(Boc)-Val Leu-Gly-OH, wherein tBu (tert butylether) Pbf (2 2,4,6,7-
Pentamethyldihydro-benzofuran-5-sulfonyl) are side chain protecting groups, was
synthesised on an identical 2-chlorotrityl polystyrene resin (same lot number) as used in
Example 3, according to the following protocol.

The solvent volume in liter in each wash step was 4 times the weight in kilogram of

the starting Fmoc-Gly loaded dry resin.

1) Swell and wash 4.67 g of the resin, load Fmoc-Gly-OH

2) Cleave the a-amino protecting group Fmoc by adding 3 times during 10 minutes a
NMP solution comprising 1 volume % DBU and 5 volume % piperidine.

3) Wash once with NMP during 2 minutes

4) Wash once by 5 weight % HOBt in NMP during 2 minutes

5) Wash 3 times by NMP during 2 minutes

6) Add 2.23 g Fmoc-Leu-OH and couple it to the resin-linked Gly in NMP, using 1.18
ml DIC, 0.386 g HOBt. Kaiser monitoring is performed

7) Wash once with NMP, during 2 minutes and once during 10 minutes with NMP
containing 2 weight % BTMA hydroxide
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m DIC, 0.331 g HOBt. Kaiser nonitoring is perforned
7) Wash 9 tinmes with NMP, during 2 m nutes each 8)

wae@anodsti mes during 10 minutes with 5 vol unmeP@a/EP2004/006512

piperidine / 1 volume %DBU in NW, in order to cl eave

the Fnoc protecting group 9) Wash once with NMPduri ng

2 mnutes 10)Wash once with 5 weight % HOBt in

NMPduring 2 mnutes 11)Wash 4 tinmes with NMPduring 2

m nutes 12) Repeat steps 6-11%ith the next ami no

acids Fnoc-Val-CH (1.91 g), Fnoc- Lys(Boc)-OH (2.43

g) , 8 FrRat ﬁ&i@(e@@h}m@l‘b $34utds witiBoeubyd ‘(/otp%b}i'dgél A cha@me % DBU

1,84 13) 4 t h tid
Y om PREMPaEI KB RSFE I hi s exanpl 6 accor di ng {0

e Tes 4" this exanple according to
t he®)i WaghthorwitiBNMRding2irdieusal t was used in the
wasfu) msﬂbn@ef&n@ﬁ 5 GRIR b/onngBtTlIHQ\Il\ﬁlaHEr LiRgeL i de as in

th the sequence Fnoc-S Bu) - Tyr (t Bu) -

Arg]( B‘fafhﬁfg’(“ﬁd’&‘jh NP Eé‘BgéI“}mEﬁqswher ein tBu
(t er2) Rbpeay ktephrer1)l wittRink ned, atgido Bcids Fmoc-Val OH (2.14 g), Fmoc-
Pent a z0 re s
chai nﬂg %%/bect | %@6&)@9 Oc‘lt‘rggjgﬁgéin?};}ﬂgfsﬁ g?}u)l'gﬁ (2.90 8.
i dent Fowr-Sec(d@Ev-@b@rd2tg)l pol ystyrene reS| n (sane | ot
NUNMRE CleadStHéRPtdd ¥rdet aiein3, according to the
follow ng protocol. The sol vent volume in liter in
each wash step was 4 tines the weight in kil ogram of
theResstiis t i ng Fnoc- @y | oaded dry resin. 1) Swell and
vva

SIIPPL% %Zrltg V&%% %Hgl %e?ﬁgﬂa(r)% %%IQ'E F%&b gsyddxgﬁﬁgﬁ%gn%sm of the
Rﬂpﬁlﬂﬁgﬁsmoc}ﬁc%e@@rchng\nq%@ma iSordchnprising 1 vol ume %
DBU and 5 vol unme % pi peridine. 3) Wash once with

NVPduring 2 m nutes 4) [VasSh once by 5 Wei ght % HOBt 1 n
NVPduring 2 m nutes 5) |Vasimie 8 (wid®ubBPTMNAdExampgle 2 (with BTMA

minutes 6) Add 2.23 g Fmoc- LepsObagd coupll e it ptgoLhg

ESI M- IIﬂKeU uy Ill I\IIVI‘, ust 11y J. J.O III lJI \_., U. oS00 |
HOBt Wakbéssafter nauilingri ng is perfosmed 7) W4sh once with

NVP, during 2 mnutes gnd once during 10 ninutes with
Washes after Fmoc cleavage 6 5

Total amount of wash solvent 52.5 ml 28 ml
per gr dry starting resin for

adding one amino acid

HPLC purity of fragments:

Fmoc-Leu-Gly-OH 94.9 % 95.0 %
Fmoc-Val-Leu-Gly-OH 90.4 % 94.0 %
Fmoc-Arg(Pbf)-Lys(Boc)Val-Leu- 90.0 % 91.0 %
Gly-OH
Fmoc-Ser(tBu)-Tyr{tBu)- 88.2 % 91.7 %

Arg(Pbf)-Lys(Boc)Val-Leu-Gly-
OH




contai ning 2 wei ght % BTMAhydroxi de8) Treat 3 tines

during 10 mnutes with 5 volunme %piperidine / 1
woobosmes43s DBU in NMP, in order to cleave Fnoc BYT/MABI04/006512

once with NVPduring 2 mnutes 10)Wash once with 5

wei ght % HOBt in NMPduring 2 m nutes 11) Wash 3 tines

With NVMPduring 2 mnutes 12) Repeat steps 6-11 with

the next am no acids Fnoc-Val-OH (2.14 g), Fnoc-

Lys(Boc)-OH (2.96 g), Fnoc-Arkf{ Pbf)-0OH(4.09 g),

Froc- Tyr (tBu)-OH (2.90 g), Fnoc-Ser(tBu)-OH (2.42 Q).

13rnéHend ereb s ERlyIsHEw kR Mubiien bES bAlt RESAnES addBEding to this

nost of the fragnents durin

urity.was anal ysed for < ] , | ,
Kt 7 AT PBE e GSEP IS o2atiop e arEampateis Prnig ety
"Briargslik iSadiuted by bixig mprash 3tefpwiahd @8 tnl BoVEntEx sotpl @mpared to 15
j t ' . LOX] . after coupling
‘g,y%] 4\?\%‘?&2@ da%%/éfj{é]?&l%‘?reg% %%gggéggggve\é@%g? gel' anount of
wash solvent 52.5 m 28 ml per gr dry starting resin
for adding one amno acid HPLC purity of fragnments:
Froc-Leu-dA y-OH 94.9 % 95. 0 % Fnoc- Val - Leu-d y-0OH 90. 4
% 94. 0 % Fnoc- Arg(Pbf)-Lys(Boc)Val -Leu- 90.0 %91.0 %
G y-OH Frnoc-Ser (tBu)-Tyr(tBu)- 88.2 %91.7 %
Arg(Pbf)-Lys(Boc) Val -Leu-3@y- OHThe HPLC results
clearly show that addition of a salt as defined
according to this invention in the washing after the
coupling reaction gives conparable or higher purity.
This result is achieved by only 7 wash steps and 28 ni
solvent in total conpared to 15 wash steps and 52.5 m
solvent in the conparative exanple.d ains
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1. Aprocess for the solid phase synthesis of
bi o-ol i goners characterised in that at |east one

wolekionysstep is carried out in the presence OPCHEBZN/006512

(Xn+)m(Ym ) , wherein X represents a cation, n
represents the charge of the cation, y represents an
anion and mrepresents the charge of the anion. 2. A
process for attaching an appropriately protected
nmonomer or ol igoner to anot het® nononer or ol igoner
which is protected by a protecting group and which is
@hirgched to a support, conprising the foll ow ngsteps:

I t otecti , fromth > or
B A r PR oFr N p Aoy oPERREER AR T gt et
a bhowasigig stes v cagriedand it Herpresenedd azsaltaIp)-0fT)h aviedryin X
Pr ol RClRd STRRGHES re‘fo’fesghﬂs QHéTa{ar%;B} tEOURILE, %Pep%%eﬁ@ @n anion and

nonomer or oligoner that Is attached to the support,
to“f’i’)"P’fﬁsﬁntéé%‘Fié‘ﬁ%e P SrfcRN¥har act eri zed in that during

4. h[g R6REEHS attactSigd dn £ﬁﬁidﬁrfdt&ﬁbﬂdﬂecmidrﬁghdn$§%9 bligdneer iftcnarﬂ)ther
solvent used In thl.s I 0OCess IS a , ereiln,. 11,

e oGhbe e et P SGRRAoT § srefhe e B Dyl acached
i stestdrert, goroprisrohe fetopireatépsnor a

ch L\P rc‘iga‘\;’é et ﬂrbtfeLW @@&&ﬁ&ﬁlthmnﬁh&fl@r- or %iigd%‘lé}ra%gl%%l_ th Ve
attaching an a-amno protected am no acid or peptide

havi iYPRA A8t ct ed C-terminus to another anino acid
or bpaptbde awhorotigh apnied: aad ettnby an a- am no

pr ot ect. ro n 1ch is_at N 0 a su t
ue) gl AR Gl bl LASBERG! P TRRRPLE e

f ol | owprvges op sligomler ghas dgyaitached to-thabweroph & emiamyvajeipond:

fr emrhfieriadiif @ha@Qi'ung ’Eheoﬁﬁtgejsg,ea Alitt®Re e, thch@s soluble in a
support; and then b) orm a t horoug

( _ per f hol h vvag,hl nng); cand
t h&WVEY USHHRSRIATPhdS 6 BB alli Mo R o) =8 Ip & ddgd in step
hav), ng iveunis metteataadchldCbiormy phesolatnd acblopdierm Atrifl@orbétBanol

am'gn)g acid or peptide that is attached to the support
and that now has an unprotected N-termnus, to form an

BnAdEotsenor akthdingARragEEP Pretectedamine A% oF PrPtige Hawggan
a siaplotdcdAQ-driidsto WHbtEBr 41inG @kidl)r @eptiican SO ¥qRbtettE@ By an o-
CRPRCR RS b MAEE o e P gl egond phase peptie
neisyiithesiacanyrirgf the fllpwagstepaor a
ch lap rc@gagé Met d—hﬁﬁﬂé‘}fr%&&@b@&uﬁr&h Yh€amino acid or peptide attached to
the support; and then
b) perform a thorough washing; and then
¢) add an a-amino protected amino acid or peptide having an unprotected C-
terminus and couple it to the amino acid or peptide that is attached to the support
and that now has an unprotected N-terminus, to form an amide bond;
characterized in that during the process, a salt (Xo*)y,(Y™),, which is soluble in a
solvent used in this process, is added, wherein, if the salt (X0*);,(Y™), is added in step
¢), the solvent is neither a chloroform/phenol nor a chloroform/triflucroethanol
mixture.
4. A process according to claim 2 or 3, which additionally comprises the following step:
d) perform a thorough washing;

wherein step d) is performed after step c).
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4. Aprocess according to claim?2 or 3, which
additionally conprises the foll owi ngstep: d) performa

W0 b@soys7 washi ng; wherein step d) is perfor neRCHEPE04/006512

step c).5. A process for attaching an a-am no
protected am no acid or peptide having an unprotected
C-termnus to another amno acid or peptide which is
protected by an a- amino protecting group and which is
attached to a support during Kolid phase peptide
synthesis conprising the follow ngsteps: a) cleave the

8- ﬁ{ﬁrﬁ&s@fo@b&ﬁéﬂaﬁ?arﬁ?ﬁ HEnd profctch@nand 8Qd afcbeq)tiaf: rl']lavmg an
pepti e 0 e.su orm.a thorou
PSPt & St Yo SR BB ALk APEe I  IecPrgFted by an o
peptrmrd@rhavulmggramp anpwbicbas athcBedtana supposnthirog@uplidphdse peptide
gesaqu;&r ﬁigdché??ol BeRLIAest hat is attached to t he

sup ort and %at now as "an unpr ot ect ed N-term nus,
f of Céfi%vam%aw&rofaﬁwgcamtﬁeﬁr% P 2RBeREM qrwepfeﬂfgwached to

washithgsuggvas acteri zed in that at least in step a), a

sa m( whi ch is soluble in a solvent used
lb{ H;es r% thoroglr}a‘gasedngG A process for attaching an

a &l add amlrcmi@ertoeuofameﬁ emir aticoer peefidé biitesan wapratected C-

unpr at&ihe6 afe LAIPH %Sthte%nﬁ&pam br PO 118¢ ihtPlched to the support
peptide which is protect an a- am no protecting

gr oufGrigaVichas & amrateffsa thsrranga PROFT® YLTiG bert: |aald
phép epepfopt iadethsythivhegh svashingr i si ng t he foI | owi ngst eps:

a) g&}éﬁzeﬁnﬁ él?at %%QQ%H 9e ea?t (g*q*g S’P}l In, v%}lllx ﬂe Rlnle 1n a solvent

aci eptide att he sup per
th@ﬁ‘%ﬁh‘@ﬁ » ipdded. add an a am no prot ect ed am no

@C h%r@ées@%?httgﬁul@dﬂ BGnRHbH m&mﬁ%ﬁe@a&a ef Héﬁi!i‘d@ haffg an
cou gl e | m no

o eptide that
at & B’H’é 8{‘1{@‘@{?&& 8P?t%glhéam[nﬂ g.? id or pept }jée \%ﬁch is protected by an a-
un pnmtoambedtlmg grenprandiwhichads fittacheditp asagbertbbmihg sdlid phase peptide

e ing; and characterized in
p F%l 1%591 g%é}%nrgthgmlggﬁig\é%%gal ? (Xn+)mM(Ym ) n,which is

solah tﬂI@V? Fheg- glarrwﬁ?te rpyp frem $haspraigo acid g gRiiHle attached to
Apr octﬁsgulﬁlgah attaching an a-anmino protected am no acid

ot de (\)/rn lilrr;__rote_cted C-term nus to anot her

Edfpée’a 83%? é“vézl ch is protected by an a-

c) add an a-amino protected amino acid or peptide having an unprotected C-
terminus and couple it to the amino acid or peptide that is attached to the support
and that now has an unprotected N-terminus, to form an amide bond;

d) perform another thorough washing; and

characterized in that at least in step b), a salt (X0*),,(Y™),, which is soluble in a solvent

used in this step, is added.

7. A process for attaching an a-amino protected amino acid or peptide having an
unprotected C-terminus to another amino acid or peptide which is protected by an «-
amino protecting group and which is attached to a support during solid phase peptide
synthesis comprising the following steps:

a) cleave the a-amino protecting group from the amino acid or peptide attached to
the support;

b) perform a thorough washing;
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am no protecting group and which is attached to a
support during solid phase peptide synthesis

wa@oopndssng the foll ow ngsteps: a) cl eave the PEBEPI04/006512

protecting group fromthe amno acid or peptide
attached to the support; b) performa thorough

washi ng; c) add an a-am no protected am no acid or

pepti de having an unprotected Cterm nus and couple it
to the anino acid or peptide Yhat is attached to the
support and that now has an unprotected N-term nus, to

f or)maan aﬁhfﬁ—ﬁhﬁirh(}d’n‘ﬁkbctaﬂ dmého aﬁ&f érQTeﬁTic&lﬁlﬁvh%l’ar{ Wesreldead c-
washi,ng;. teri, in that at |l east.in.st C

Sart RS nRUREGRI R e heblifcifhr SBRRE ol Pl e support
i n t Hing thatgppw has aadedoteqthd Netbmminhs te firpeamt amige hend:; laed

a anl RieHP b AthEN@BRIugh Vas@nghl orof ornd tri f | uor oet hanol

m xture. 8. _Aﬁ{)aocefs for attachin | .an a- amni no. .

pr g?aé atterdred i st At ieastdr sisest idde tHAVARG Jariitidipis Splebledy @ solvent
C- tiszdninnbis step, Btk rwhandim theaoiveintas npielpdriad@lomoah/ phgnol nor a

r Arar Rrrotecting group and which is
gt ?@gﬁ&g&t/g&’mﬁ% # %mngée R

a support during solid phase peptide
&y MRS IOE BHRhIng #e-pmind RyPleaisi ngdreiid onjentile hyeng e
a- aﬂi)ﬂg&cfbﬂcﬂ—ﬁ'ﬁﬁ{gﬂt@ td ﬁﬁ&tlﬁexf drRinb ke gﬁ%ﬁﬁife@ﬂ'ii& Qtrpﬁotected ll?]y an o-
peptide attached to . su rt; erfaorma thorou _
veamegro i oun tad whieRo BPishist Pl e el phade peptice
pepritbksishawmimyingrthe fopeingstepst Ct er mi nus and coupl e it
togtt R0 Q-26ird p?&e&ﬁ%tglrgﬁ) ttr(t}ﬁ“thé amifb ta%??)g ?ﬁ}lgt%etali]t%c%ed to

support and that now has an unprotected nus, t
f or mBRSWRAHe bond; and d) perform anot her thorough
washipegforne han@otigh waehd; n that at |east in step d), a
sal,t n+) M Ym-) n ich.is soluble in a solvent, us g
"ok Ao ot Blo g Paed st Wi s -
of clteimigus]ancea@plghibtoethn amiire avid ¢r fetidd thalimadttacked to the

sel _ecshﬁgort R 808 HAY Bn Ahp R RN R AR Yo w8 8hlid bond:
ionic liquids, phosphoniumsalts, sulfoniumsalts,

i nor gi‘&ﬂi c salts or any m xture thereof. 10. Aprocess
acdorpdifongn huootbbrathmrcBghkvastahg) (Ym ) is selected from

LR, DL 055 RIS By st
used in this step, is added.

9. A process according to any of claims 1 to 8 wherein the salt (X0+),,(Y™), is selected
from the group of quaternary ammonium salts, ionic liquids, phosphonium salts,
sulfonium salts, inorganic salts or any mixture thereof,

10. A process according to claim 9 wherein (Y™, is selected from the group of fluoride,
chloride, bromide, iodide, hydroxide, carbonate, hydrogenocarbonate, nitrate,
phosphate, hydrogenophosphate, dihydrogenophosphate, tetrafluoroborate,
hexafluorophosphate, acetate, carboxylates, cyanides, isocyanates, tetra-alkylborates,
tetra-arylborates, trifluoroacetate, tosylate, mesylate or any mixture thereof.

11. A process according to claim 9 wherein the quaternary ammonium salt is selected
from benzyltrimethylammonium hydroxide, benzyltrimethylammonium chloride or
benzyltrimethylammonium carbonate, the phosphonium salt is
tetrabutylphosphonium bromide and the sulfonium salt is triethylsulfonium

tetrafluoroborate.
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phosphat e, hydrogenophosphate, di hydrogenophosphate,
tetrafl uoroborate, hexafl uorophosphate, acetate,

we asiBorysat es, cyani des, isocyanates, PCT/EP2004/006512

tetra-al kyl borates, tetra-aryl borates,
trifluoroacetate, tosylate, nesylate or any m xture
thereof. 11. Aprocess according to claim9 wherein the
qguat ernary amoni um salt is selected from

benzyl tri met hyl ammoni um hydr ob8 de,

benzyl tri met hyl ammoni um chl ori de or

tme%yd;&gg &@bﬂmydgacﬂm\ap ofldRigRIDONAtWherdih ehPRASJHARN i $tep a), b), ¢) or

but br om de and the
suf“fISﬁPSO Ee Hoé{)ﬂsﬁ oHFRAm t et r af | uor obor at e
1312, pﬁoqgﬁmgtshrm:to @nyg ohgaitrs fiamy12o>f'hec¢la theso-2mi® @rbtecting group is
V\’h@{n@é fb ﬁt'ﬂﬁe%&h@%%ohﬂ) ﬁil@sg (ﬁl}\htr(@henﬁgulﬁﬁorgr)etll)o?cycarbonate)

al so ad in one or nore of her st eps.
pr Brc%“s}’s"”é%rélﬁ‘?%wlﬁ@j"ap@ RAAFetTe %fP‘éR ms 3to 12 vvher e| n t he
18- Alpirét@saebeidig th Gng bDEPinisB toM26rherein the g-amino protecting group is

(9: or enyl . wsopr -
(p?’% #?I%gﬁ%)n %ﬁci onyPIF%oxf}(:a(%'\lcs)l:;}gl B HSPraRyeRE Ry or any
bag@ﬁt@%vlab\raélemrmeemg grguyr oup. 14. Aprocess accor di ng

150 A 3RS aebiinBtoAny 9f ddimdElbaiRviiei&n %@&fhﬂﬂqo protectmg group is
pr ot ectd)soqggr oup i s Boc (tert-butoxycar bon

(t PTES cihst %C‘%Pﬂrhl?ﬁﬁ R R YR AL ?%%?}Fiva%er
lany poddeey foasyrdhasistayapdpeidp canmedingilg group. 15. A
r ' to [
D 2 TERRRAER B A Sa B Bpulil Halgdn Lo oMLY 40, via
acFdemgpup eseiuneden supgortequired for its cleavage.

16bA pléff@@ﬁiﬁﬁa ﬁr@&es§ M&bhﬂﬁg &l g oBcIR@RL 3 (e1 LRI teSbMin@amino
no acid or peptide, having an

). S RGP e Buserg PR Brs U5 & rerm hus o o

f urdremsabster Bdwith phoapprofyiatg apiofaordyot peptfties cetkthe desired
acg&hgh&gsg&lg;g){ gfq clains 3 to 15 with the

foll om ngam no acid or peptide foreseen in the

s ea uekrers therasyenbigbpgptide Egmithe grrrert eregnpr it amgthod
BUYe off isals (x»r)mayemm delsd phiké bedtlie sphahibdie fbr $RF1e@INE 8hd Washing of
acqheveqlder d" ) cleave the assenbl ed peptide from

t he stupport y an appropriate nmethod. 17. Use of a
ls9allise(a)<¢pF9hng Yorelpim b7 Solinproping $lee giapnatie o grtehesingiofagids or
| MYAVidaGedfswashi ng of the peptide resin. 18. Use
according to claim 17 for inproving the elimnation of
excess am no acids or cleavage reagents.



