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1 | MPROVED PROCESS FOR SUPPCRTED PHASE SYNTHESI S The
present invention concerns an inproved process for
supported phase synthesis. In solid phase synthesis
(SPS), also called supported phase synthesis, an
oligoner 5 is assenbled on a support by attaching
sequentially appropriately protected nononers or

other oligomers. This is done by sequential steps of
coupling and deprotection, eventually separated by
washi ng cycles. The nononer is a building block of the
nol ecul e to be assenbl ed on the support For exanpl e,
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ol i gonBprefeth@ eRRAsle 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 sclid phase peptide synthesis, the
first amino actd may be attached to the support via benzylic type linkers. The linker is an



10

t5

20

25

30

35

between the first nonomer and the support, which is
formed via a |linker, and the bond between nononers In
the oligomer, may make use of any functionality of the
nmononer, e.g. functional groups in its backbone or
side chain. In solid phase peptide synthesis, the 35
first amno acid nay be attached to the support via
benzylic type linkers. The linker Is an 2 appropriate
nol ecul ar structure that is covalently attached to the
support, and that will releage the target oligoner
under adequat e chem cal conditions. Benzyllc type
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coupllng reagent er this coupling, excess reagents are removed by washing. Then, the

protecting group is removed from the N-terminus of the dipeptide. Anather 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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protecting group masking the a-am no group is renoved.
Thereafter, washings are perforned. Then, an excess
of the second amino acid is introduced, with the
carboxy 30 group of this amno acid belng activated
for am de bond formation by reaction with a coupling
reagent. After this coupling, excess reagents are
renmoved by washi ng. Then, the protecting group is
renoved fromthe N-term nus of the di peptide. Another
t horough washi ng takes place3prior to the addition of
the third am no acid residue. This process is
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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
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The problemto be solved by the present invention was
therefore to provide an 25 inproved process which
greatly reduces the total anobunt 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. It is even possible to
performthe process w thout perform ng any washi ngs
bet ween the coupling and the gleprotection steps. 30 In
one aspect, the Invention therefore provides a process

for ?%%MQ& %a}ﬁa{h%y prot ected nononer or
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nor PR TEPERT G S e a Afiot her
as p@ttcleayihiejorprpng P@WCWWEPH&% p@éf@sﬂ@idf% Peraﬁds aepgheg to
an a- afit Beppof! Adasiéred amino acid or peptide having an

unprpt r her am no acid 10 or

pegt ?op%%vxﬁ'g ﬁ““?@gg'r“’%%l“c‘"é gadﬂg‘%an a-anmi no protecting

gr oGh addnfhimalRe peotegted aptnaRctddiaging ap popreteetsd Crigrmis apd
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am no acl ept ed e su
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PR AP P EEPHE At iR L o gt e prie &
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|

L
nafotdgted agino 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;

c} add an a-amino protected amino acid or peptide having an unprotected C-
terminus and cauple it to the amino acld 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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20 chl or of or mf phenol nor a chloroformtrifl uoroethano
m xture. Preferably, the processes according to the
invention additionally conprise the follow ng step:

d) perform a thorough washing; wherein step d) is
performed after step c). In a preferred aspect, the

i nvention provides a process for attaching an a-am no
25 protected amino acid or peptide having an
unprotected C-termnus to another amno acid or

pepti de which is protected bysan a-am no protecting
group and which is attached to a support during solid
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i ncl udi n es such pepti

t FYqsesspe harendit‘mﬂeeﬁf@wmfaaw t#aﬂ?%wé%% hexailyoroghqsghate.
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| t (Xn+ t hat "has at | east 0.
méﬁ?{eg?f? o fﬁ'sﬁ tfi“PPéT BTGNP A e “q&gdédph%rﬁhowsalts
b eorgayic catigncam ,sumum salis| Bfegrabhtynentiomilsmgneghespisany uisture
Obf thete @y, um  Ym may be any anion but is preferably

fluqrid chl ori e, hydroxi de
car r?ét?déﬂaély hﬁ? g]g%aﬁ%' %‘35’&?2‘”’ gﬁ}'etds‘y}}eﬂ?f;ﬁw‘?“@rfrw i's
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car at es
t and the g}ll@lp%page/ is m@gﬂwgpxypxgé?t#gomborate Any mixture of these salts is

also encompassed by this invention.

The salt (X®™)n(Ym);, 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
a-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*)u{Y™)n
not only in step a but additionally in any one or more of the other steps b), ¢} or dl.



trifluoroacetate, tosylate or nesylate nay be used.
Preferably, the salt (Xfim(Ym)n is selected fromthe
group of quaternary ammonium salts, lonic Iiquids,
phosphoni um salts, inorganic cation or sulfonium
salts. The present invention al so enconpasses any

m xture 20 of these salts. A particularly inproved
washi ng efficiency is achi eved when the quaternary
amonium salt is selected from benzyltrimethyl ammoni um
hydr oxi de (BTMA hydroxide), benzyltrimethyl anmoni um
chloride (BTMA chloride), benzyltrl methyl ammoni um
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| nsteppbric dringldoid pRdsk péplide hyrithésis)compSsifig/the Gllbdiyig stepe | N
sa copcentrAhl grane,to %’otre&n% ﬁgﬁb G e DY QLR ng«;/pi@lé ¥&ithed to

in the thorou I ng e concentration
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151 né’n%%tn%ge &rugevatggr%tg Q,r foll=1E for attaching an a-am no
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at t abheadrform 4 tiormgppesiting: 10 and that now has an

unp;@t %ﬁ&%ﬁ#r{l\hﬁiﬁ{ RbRd akfio il BF Bdp ud AN thprAQeLaD-
ML T e e N
sol ubl enf hhaé n°‘3 (blas/@ntmmste@ed ¥rteripings stp dqym dnsamgidiileagid; and
d) perform another thorough washing;
characterized in that at least in step ¢} a salt (Xo+),,(Y™},, which is soluble in a solvent
used in this step, is added, wherein the solvent is neither a chioroform/phenol nor a
30 chloroform/trifluoroethanol mixture.
It is preferred to add the salt {(X"*),{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 «¢-amino
protected amino acid or peptide having an unprotected C-terminus to another amino acid
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It is preferred to add the salt (Xn')nm(Y19)n not only
in step b), but additionally in any 15 one or nore of
the other steps a), c) or d). In another preferred
aspect, the invention provides a process for attaching
an a- amno protected am no acid or peptide having an
unprotected Ctermnus to another amno acid or

pepti de which is protected by an a-am no protecting
group and which is attached to a support during solid
phase peptide synthesis conprigsing the followng 20
steps: a) cleave the a-amno protecting group fromthe

am, Q3¢ vﬂ? g%@%&&%g%mgiprto%aﬁriagzﬁo&%Qz;l'hch 1 )ttached to a

perform a

pr StREEY éﬁﬂ%ﬁﬂ‘ﬁ% Pg‘?ﬁe degjide ﬁlé‘ﬁf‘?s COMBUTIRG DS fPllawing 8teB¥ t ed

C 25al efaavatihs aandnucpmq@bmg groupdranhihe amirnaci@cr gemide attached to
pept i dqh‘;;\% its attached to the support and that now
has g rotected N-termnus, to forman am de bond;

5 and F ¢ H %{‘Wé?h%orough washi ng; char act eri zed

int h)atadatan logrargino protested pmirio agida peptiihiving dnvumprgtected C-
whi ch Itauﬁ&!.sue{%%ome R tS @k W0 acldSe Eeﬂtﬂe tlk & SaBikd th he support

added, awg Srl?aﬁ ngﬁgafse%%}oull%ce)tg%&l ﬁ-tgrgﬁgus to form an ammide bond; and

chl orofor
chl oﬂbe?Ffm rrjothen thopmigh Mashingyi xture. It is preferred

to adﬂarhdla-jzsahtmétmtaam(ﬁ(éteb d) &It (®B]. ¥y whichils Subldidta solvent

add| eo(ﬂgll stel 1gl‘ydeflone or nore of the other steps
n her preferred aspect, the

i nvellmttils Bwfeﬁ‘ieé\‘ﬁ Hdhe gl (EHlEE)f rat oply tlafe,tm ﬂgbl&r?dama‘?ﬁnh@ any
prﬁﬁeﬁzﬁtnﬁﬁeéfmld’]ﬁh&@l@saf bpeRfi de having an unprotected

e%%&‘é'@ari o@gb%en@r e%ﬁos@ﬁ kog al? ste r)fﬁ’l"i3 U%Joan d%&??}ly the

|s protecte ddy r ot eC|n
3 sSabepbis fegrtgd Tam Dw&wr Hforrgaraige); Bﬂ‘é%ﬂ‘ﬁ@ﬁ'ﬁfi’lﬂ%“c‘“e’
sybCMd&pmomotmpmneJ AN (abetorfitoile), @svers@pf sdetpscid, afetaher divgane, glymes
t h&h@rs Bl aﬁtyi%%ﬁ%é '"ﬂa.ﬁ ﬁh%tﬁyis%mhw&e] aﬁh@%iﬁféﬂﬂxﬂthyl ether),
gﬁ’ggg' 5 ?d;l)ﬁ% png dﬁ: Ehed -2(1
I tnidaabidfpon BB AU OT L S sHFRG o211
acpxtimidlnpﬂmbth Zdichiarorthgne ropraparotl ert-bdar®©l tahylethylketened
c ?Féﬁhﬁnfd& ts'hﬁzthBlgﬁe @ﬁcﬁoct:@& Iq@ﬂfm&%{a}df%ﬂ}t Bﬁﬂq m -
a 0 DPOT n
e PEERp ke aiHRA i) 1 e B E T s o theses
perdiventy Meetoreserabih me@elgmtmmd#gethﬂ@rmmadt methylpyrrélidinone or
t hatnidtreloesin. i N step d) a salt (Xn*)m(1n*)n, which is
sol u 9\' or&ing % tﬁ Jn\\{eenrt]}on. the thorough washing b} that takes place after the
cleavage of the a-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.



used in this step, is added. It is preferred to add
the salt (Xn})m(Ym" not only in step d), but
additionally in any one or nore of the other steps
a), b) or ¢c). Awide variety of solvents nmay be chosen
for all steps of the process. Preferably, the 15
solvent is selected from DVF (N, N-di net hyl f or mam de) ,
NMP ( N- et hyl pyrrolidi none), DCM (dichl oromnethane),
ACN (acetonitrile), esters of acetic acid, acetone,

di oxane, glynmes ethers, |ow g kyl carbonates, DVSO
(di met hyl sul pho)ide) , DME (di net hoxy ethyl ether),

DVE 1. 3-dj hyl - 2-.im dazol.i di no U
(15 he ettt FRBRY ufe's] 5%0?5%&‘33‘%?5?%@@%% RS
1 9ot 119l%mifet dr AEPPorts eATRARS O RDOUE 49 i pRiYesh T dry unloaded
meduppére it kadrareappfdci.or mam de, sul phol ane, CHC s,

CCk, Dwguﬁpgﬁtrﬁégég{egﬁbﬁ;om)l its %g{t%%ﬁe ggj’r sclulvoelglnl: réas been added to

5 di met Ryl acet am supercritic
li'hui ds, water or any nixture of theses solvents.
Most Gpmeedligr sdoh ywashing s g usuadly fir Abalit Retihytes andgnibe egduced to

1DV IS Bleh SO fihvfial wailhe ol Bl il B B nAlkes
| Paraort {5 R g R e, ot JORE Pt b A e Fgtead of
grindipidfilgvaslting stppsp tri that qse therfialyirgte oursp bé aragpterd o Tharpoeess as
10 tT hagerfhed BBRSE nfdly 8F smhl ¥l acatterﬁpér&uirma»énwtaﬁ hd)«&gpéte{falia.ig‘.,i
| | S S| der a e rove Vel e ,or a
T PheRude 00 60 aof B b e IR Goe B Tl Y . Do ey
warshiPTees upder simeerherig pregsurediug &ris alep anplieable unider kighen onlgwer
r e@eaties properly and to avoid double addition

sequ The .t hor h hi ceor dj 0 the
[ n\{eﬁﬁ?‘g?’ﬁup\%ﬁ% sétﬁl?ﬂaan {' gﬁ%’(’pwgc?u ]'g'gfag%m ?'ﬁce as?éﬁ&'% ng of
15 ardlgontpryirariorimpisel BHC 4h-Alsydrtesyicagiodimidaly EDC R aihs Ne &
Nodimathyicanhihayiogyl) catbailiniig hyiefgoraiay PrmeE (Behwfreezallly not

ggy[ %&ﬁd&i%ﬁ@pﬂ&u&& %ﬂu%pﬁog?l%w oﬁﬁgﬁ:f L%Q&Qotﬂazol- 1-yi-

1

n‘ﬁ,. . IS 1S agaln a considera rovenent
V&P -H‘e-t%ﬁnsﬁhylaff’e“% ctrafiuprohopate) max be geded \ Aeprdingdo this
prioeesisn, whe peefealilotolBe BES hi ngs are necessary in order

20 1 0 PEQRAN dardino pRARYIRg SoGstSr A Bﬁ’as@?i:ﬂid@ the&isA¥ O known

doiugLeﬁ?gdl i on sguenges. 8 The volune o solhvgnt han
usBd"T T BETH N Y Entia SAPHer Spn e A drarterl 4opmach by W.C. C
i rardrt P-gihites Oaflosigniversity Pesa] 2090: Sl Phasp Sonthesisc 4Apticd Guide,
t opyadieieh AlRatkd arkiOteti@ibo Albticidl MarddbARESH:., S0UBPSSI4-Phlse Peptide
the | riQr a{_:ért aiggeg(%cg%dm sugagé_b means the support
| e S aeRy Crek b SH%P?S ' " has been added to
25 5 Qe grapme kabyry o-aginsiprotecting gryups i slepableainden hakk porfdgifons. This
abgrbiip ehebin PAsb@&F nRa (9-Aidely Bndt BAYGRSbnlPand Nsc (p-
Nitrophenylsulphonylethoxycarbonate) but is not limited thereto. The preferred cleavage
reagent for this group of a-amino protecting groups is piperidine but other bases such as
morpholine may also be used. Optionally, it is possible to add DBU (1,8-
30 diazabicyclo[5.4.0lundec-7 ene) as an additionnal cleavage reagent.

When base-cleavable ¢-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 ai-amino protecting groups during the coupling step takes place which again

35  may result in double addition sequences. It has been found that addition of an acid in the



about 1 m nute each. The individual washing tine can
be increased up to 60 mnutes and nore. The thorough
washi ng can al so be done in a continuous flow node

i nstead of individual washing steps, in that case,
the flow rate nust be adapted. The process as 10-
descri bed above nay be perforned at a tenperature
between 0 to 50C, preferably between 0 to 35C and
nost preferably between 18 to 22C. The process is
usual Iy performed under atnospheric pressure but it
is al so applicable under higher or lower pressure. In

g:}gﬂr%gép l Is%g'x@% égt) (13%]1 Oag?éve\:r’\%e S, t kno afeorgﬁ%.la;l] gleqﬁ?n}eagcnts such
( 12sPIRsTigipe] S ERPInsH Ffb’o‘&rl?‘iﬁ EHCEEth?SRP@%W reaggnis. ( 3-

di Argtaopl th@m meRre My lihReusahn it eeppbyttiayaialaddddde kycle b). It is
Pyelﬁgwaglgggécgos a?(li) 't {1- %Jlgl ElQ)l h@b@%ﬁf&ﬁ@%ﬂﬂc}ﬁ%idd

enzot razo

>N, WANFﬂﬂNf’W@FF aﬁ@t R PE? 'é’trﬂYG rehenzRiras B HAH hﬁ’?ﬂb g-aza-
addsyliroxAbansteinsote), tHCL HESO., HNOGSHYPOD NYlost prefesally, efieescaiab BI0Bt. If

tqhyaerdal f;wazlqn%%s b t8ords AThiAQ sfafa@tuqu.le@gmg &pamh Q:’id in the

e synthesis are well known

sol i d phase pe
ar¥eqgest ‘F‘F&f’g Sol i d Phase Peptide Synthesis, A
Practi Mbthmomn angyro pibtEctin@rgaenps ddealatiB; uier te@d conditions.

10 %lﬂb"éiomér}ésﬁﬁés&éé é’d&@éﬁ,bumboﬁﬁi el (RS EndBgbe 'i’ﬁﬁi S,

A DR oD ol s PS5 S iR et reagente
Pegsiddiin StwhtfPret@Issroqwf Gapiitp rBoteqting [grpups IKFEHY dniflporoacetic acid)
Priesem (119:3173}01116215\6191 &u@i@u:@ngeaKﬁ\@M@g_ﬂam&&d%ﬁaﬁmt i ng
gr ayabl.e asi ¢ conditions is
gr(gryueg%gr@oﬁp@s;{mée iﬁay&gzﬁb %or enyl met hoxycar bonyl )

15 and Nsénpther gy o asppe eretemeywe lsepejdsesd i iale é)velw? s stable
| Surfdet adididvaridashsicRenidelicns. Flamplet of kh @ gratécBay AQap are

AR Db 1 B4y LS B 0 ek
@@“ﬁ@“ﬁ@%&rukﬁﬁﬁﬁwamﬂﬁdqﬁmﬁgyp033|bIe to add DBU
(1 8 3&lldhmhn-mymloa{:éendboahmckemnaemﬂe)prmssam couplinga single
20 2AGhihé QAR pepliGAS AARothEAHRRS acé% g % 08& A Jris

a- am no rot ect | nqggrou S as ve are use
arfg ot Re™ W\B%WP??@“‘I 16t to e perrTa)amn acids prpeglides aag e assemble
r enlgeger sedideh as piperidine will remain in residua
anouNt $ehdt, tHCINSRYE Bibo M&sqga%meQQ&tsMM1ﬁwp®h§P
Therebg/i premature cleavage of a-am no protecting
Bﬁrlng the coupling step takes place which

25 ag a| 1) 3Baghing a frsidming aeidierulsblidea bishing aore-areio eretesting group, via its

has kteeﬂniﬁlay&dahhﬁﬁo@ﬁ&htsh@ar@f an acid in the 9

LPS[ gﬂ %{:rform tHe nl%c?sz‘v & r:lgove %Qt?l ﬁ th ﬁ amino acid or peptide

eres eava s reag RSRITS
plpeﬁ@6$ﬁ%”“ﬁﬁﬁﬂéﬁﬁﬁnce the reanaI eff|C|ency of
t hese’) edpear\sb@en’)wathGROAgpropriate amino acids or peptides until the desired

30 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 (X0*),(Y™), in solid phase peptide
synthesis for improving the washing of the peptide resin.
More specifically, it relates to the use of a salt X2)u(Y™], in solid phase peptide
35  synthesis for improving the elimination of excess amino acids or cleavage regents.



Any acid that Is inert to the linker used on the
support nmay be added in cycle b). It is preferably
sel ected from HOBt (1-hydroxybenzotriazole), HOSu

(N- hydr oxysucci nam de), 5 TFA (trifluoroacetic acid),
HOOBt (3-hydro)y-1, 2, 3-benzotri azi n-4(3H)-one), HOAt
(7-aza 1-hydroxybenzotriazole), HC, H2SO4, HNGO3,
H3PO4. Mbst preferably, the acid is HOBt. If the

t hor ough washi ng b) consists of 5 washing steps, it is
preferred to add the acid in ype second or third
step. Another group of a-am no protecting groups is

cl eayabl e under, acjd conditi ro
encorngs RPsess 3 B;():lic%?dltlytis %ot Oa?(ecg dent B)cajt] kP§ F)gflf'ljeqfe }ﬂeyformed for
arrfempadisams gr atBhpP@iﬂAfP@el]S#@pifl oxycar bonyl) but is
not hinBtdieeing BRI arelgiovidkiabranusbdtel Rapage reagent s,
added in step a), for this group of a-am no protecting
groups is TFA (trifluoroacetic acid) in DCM

5 (di cHixapelgdt hane), followed by a treatnent with a
base In g€ tongraticdexafriplel £ S (AMin(VE), waksediasey bithastdpd

i n Sty %xg)aepﬁ%ﬁvﬁp&% %we%c %flnrﬁ:t)q{gmeﬁrlfgt[\,@&téeﬂ&u)-mgwbﬂ

groups consli i nvention is stab é

S hesed i 0. QBT B SRS e P B 6 7

pr BRentantettrytyiilgidondienacferan Beyuifyhyd) ey sidddmipl pretacting groups, was
10 Al Ayx{h@gsyéa%bmmhmmtﬁ Bolpayrep@regh CAY&EInE eosme bWk Yrobol.

Pl vorRee ot HEF Rsneash e sRE B o TR £ HISREm o e

t hgarnping BoesAgPbl tnagéd diy reginsi ngl e 20 amino acid or
peptide to a another am no acid or peptide linked to a

suppay t s%lhhaﬁg wath 8983 or %8éﬁsg’§e;de§%§£'?aﬂ°éﬁggiﬁr}a§eéﬂ to add
15| onged Pleayeitir-amineProtecting grokp Fmer tpmdmg%m@daﬂgg 19 ginutes a

a p I OCESMP fsaﬁncslycmﬁﬁsﬁﬁh@ L Agurile HAFHU 621 5 AWM %Jiipegding 5
aait@ (? tﬁhﬁtduﬁﬂéﬁ%ﬂﬁ&d or peptide, having an
a am ro

routﬁ via Its C-termnus on a
f unct®y oW&?"I %Elwﬁﬁ pestent %I0Bt pNMB diiipg e MiRdEess as
descrg) bwdstahonies wikh WMP derihgd nfadtasg am no aci d or

20 pept Ibqudcic PE@QS Rflod-EbriiBlg- o f 8% 1tGo the ré‘sg;? ke A 4??3?) th NMP,

u%(? riate amno acids or pept es unt|

deS| r edus 0 RG2S & HOBH; Bajlssn mogiting s ReFeaRsd t he
asserﬁ)lw%tp%phemtﬁﬂmmdlhEgsumpmieaby an appropriate

et h Jthé. t‘i}nés h& huRlieQwiid AiGse %%ﬁei%&my? Q vafur % DBU

sal t I N sol]d phase pepti synt hesi s
for ?‘)H%" REEHTee °°t3’f%te‘g‘é’§tgf°é‘8 resin. Mre
25 spe0|$| Wa*ﬂ gnce with NMPadueipg 2 anibtes use of a salt

( Xn+) 76 Wakn enck Witk BluethPHAFEBIRENMP UBring 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-lle-OH
(1.28 g}, Fmoc-Asp(OtBu)-OH (1.535 g), Fmoc-GIn(Trt)-OH (1.93 g
30 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. 5985-598).



35 synthesis for inproving the elimnation of excess
am no acids or cleavage regents. 10 The process
applicability is not scale dependent: it can for
exanpl e be perfornmed for a fewmlligrans or at the
scal e of several tons. The foll ow ng exanples are
provided for illustrative purposes. 5 Exanple 1 In
this conparative exanple, no salt (Xt)m(Ym)n was used
in any of the step. A hexapeptide with the sequence
Frnoc-A n(Dt) - Asp(QBu) -1 1 e-Meir Ser(tBu)-Arg(Pbi)- OH,
wherein Trt (trityl), OBu (tert-butyleser), tBu

(terty %iihg?et her), Pbf (2,2,4.6,7-

Pent di hydr o- benzof uran-5-sul fonyl) are side

chai i BEOPREPIeHEoBHBE She eptien B FUETIE salt @A%/w solution in
2-MdUH) @b bddyih theolyisd prvtectngigesipitjeadage Gteghiahg to t he

f OL L@% Q%négl{ieg!a&fhﬁbe as i BRarSfil Y 6ith tVeleiBicd Fnbd-&Brrd-Bsp(otBu)-

ea S p was 4 tinmes the werght in kjlogram of

5 { HleMerSArUE A PR R eIy T R ey o5 ol bt pretsiing
arglowpasiesyBBegysedfontah ddentisil B-chlomthityl pefystyrene resin (same lot number)
Fragqfs,@JFﬁ(eEmBg:e PHhcdStai tﬁh@%ﬂ&gﬁ@ﬁro&t%gi no protecting
gr.oup c [ i nes, durin m.n
S BT ity RURR eakporeiatet o g ol ik T apprfor e
pi PrtpgiFmec-AgiPbiNeatiedoip eesii t h NMP during 2 minutes 4)

10 WAsh once with 5 weight % HOBt in NVP during 2 mnutes

5) 7.0l ges W durin ' 3 6),; Add

Y 4097 FhepdSEat b hoe St Sl e plth BibE: Rt s

resi A | Fleave dhory-grninp pyotechngiypup Fryeq hypdding Grimepydering) 1 ®inutes a
g HOBt . NMRs&eHon BMpHiang Dgohirie REHELD BRBGmE R Phaiin® dndPpeeight
with N\P, r@qd M nutes each 8) Treat 3 tines

durin mnutes wth 5 volune % piperidine / 1

15 yol und Yeshemee wib NMB, dyring 3raigptes o ¢l eave t he Fnoc
pr ot et Wagh qicouph 85eZht PAKIBt ONKMP dititg Niviutksr | ng 2

m nutepsw1Q) 3 PashaDEhe Wididy Paltaht % HOBt in NVP
duri ni 2 m nut

i U sADY 356 e SRR CoUPIE f 1 His TR ARG bt tn N
aci ds Feshag VEZ mOPIQ, 0.243 HPBt. Kalsear-nhdnBorig {s pdrf?@edy) |,
20 FMOC-ASWEH Bibhed It v 3urf) 2 nfiilies GeR( Trt) - COH (1. 93 g)
o by TG 3 e 3 40 PR o R S RIRIEE AL g % DB
test whirst? s¢igld\We BTIGA cliorideinm NMPt ordes tptiesre Hiedsnos proteeting
coupl i ngongaction in solid phase peptide synthesis
(see 9) Wash once with NMP, during 2 minutes
25 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-lle-OH
(1.30 g}, Fmoc-Asp(OtBu)-OH (1.57 g). Fmoc-GIn(Tri)-OH (2.14 g)
13) Cleave the hexapeptide from the resin
30
Results
Net yield and HPLC purity were analysed for the final hexapeptide, as produced

according to example 1 and 2.




Kai ser E et al., Anal. Biochemstry, USA 1970 34 no
2, p. 595-598). 11 Examml e 2 In this exanple
according to the invention, BTMA chloride salt (40%

w w solution in MOH was used in the Fnpbc protecting
group cl eavage (step a). The sane hexapeptide as in
Exanple 1 with the sequence Fnoc-A n(Trt)-Asp(QBu)- 5
Il e-Met-Ser(tBu)-Arg(Pbf)-0OH wherein Trt, OBu, tBu,
Pbf are side chain protecting groups, was synthesised
on an identical 2-chlorotritylgpolystyrene resin (sanme
| ot nunber) as used in exanple 1, according to the
foll owi ng protocol. The solvent volunme in liter in
each wash step was 4 tines the wei ght in kil ogram of
th starting Fnoc-Arg(Ppf) |loaded dry resin.. .10 1)

Swel | and wash 5.09 g of e
oulT 200 wa8 £°55° 3 1 e o P o o

grqup Ennc by adding 3 t|nes diffoAfe)10 minlites &

sollut i jolgs oY IEY vo| unme % , 5 volupe %

pi peri ot by gnglilt % BTM’-\DL%:'i ortde—15—3) V\&b?l
onge Waghhs MdPFmeleicieavgge? I nutes 49 Wash onge with 5
weilght % HOBt in NMP dur|ng 2 mnutes 5) Wash 3 tines
Wi t ' s 6) Addt{g g 93.9 %
Fryc-pae mﬁ&%mpﬁmﬁggﬁ&puale It ERgbhe resiw-linkeq5gb
Ar g( Pbf g ¥§ D. 72 mMl DIC, 0.24 g HOBt.
Kailser ¥ PPN DY per formed 20 7) Wash P times with
NIV, duﬁm#magdﬁnﬁn#%s eath 8) Treat 3 tinmes during 10
mnutes with 5 volume % piperidine / 1 volume %)DBU

d 2 ht %
cl cave. THE saple by SR fraf Sichlbn 5P & bt g Rhicach tpg o e
SNVIRvegtinr i ghexlepvaggistep oDe pGimingpratectingLrovipt dives high¢ryteld and
HOBighleinpedivie SliHty, Manck 168 Betfusice efﬂ;)st Y18 Binptovei@BSts Ydabied with only
at s
next“g%{h no" 1a%'llc F%Pyeﬁ%%hlﬁl?@gﬁﬁ?cfmﬁgpﬁ C(?)E#o&rewf(% i ’Bﬁ
( 1.compyptiveERyBRIASp( Ot Bu) - OH (1.57 g), Fnoc-An(Trt)-OH
(2.14 g) 13) Ceave the hexapeptide fromthe resin 30
10 Example 3

In this comparative example, no salt (X (Y™}, was used in any of the step.

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-
15  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.

20 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 % pipérldlne.
3] Wash once with NMP during 2 minutes
4) Wash once with 5 welght % HOBt in NMP during 2 minutes
25 5) Wash 8 times with NMP during 2 minutes
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30

Results Net yield and HPLC purity were anal ysed for
the final hexapeptlde, as produced according to
exanple 1 and 2. 12 Exanple 1 (w thout BTMA Exanple 2
(with BTMA chloride) chloride) Wshes after coupling
9 2 \Washes after Fnoc cleavage 9 5 HPLC purity 74.7%
93.9% Net yield (based powder rate 67.6 % 74.5 % and
pepti de content by am noacid anal ysis) These results
clearly show that addition of a salt as defined
according to this 5 inventioggin the cleavage step of
t he a-am no protecting group gi ves higher yield and

hi gh td |
TIhIgS%F n‘%‘raglve n%mfw yOH %ﬁwle‘tftﬁﬁ 1;li°'e| T4l E}Sfedﬁf} PrlﬁWP using 1.05
t ot al p‘é‘rD'é’aﬁﬁf’hSrﬁﬁ@thF"é‘seF W@B‘F%Eﬂ&tﬂeﬁfﬁme@onpar ed to 18

in tie wedrpanes iAENR aphe2 mithtéseanpl e 3 In this
compay ek B tﬁﬁ‘e@'ﬁﬂhﬁ% wmﬂsm&@vo)tr% \ﬁmﬁ lpeiffiie ¥$68luknP o pBU

any of the ste tide wt sequence

Fnoc- QEP?‘QPBH)“WF? P‘B’ﬂ'f% PPF9eips B8R ) - Val -
Leu- @ yW&H onpteitie NMPtdBring 2 edriutdsut yl et her) . Pbf

(2, 2,4 \ﬁas?l dgn@@&ﬂlﬂrgw hiho B3O Br NP during 2 minutes
benzggl% suI f %aare side chain protecting

gr oups, UG BYE L orotri tyl
pol yde)Repeat sms iﬁril vafélaber uixhgming atiteFmed-Yawih{d.91 g. Fmoc-

p [ ot OCQLys(??H]Q)I-SQ | 266 tre6@lAbgTRL htﬂ'-dil—l idl:(sh?)“ FinBc- ?ﬁ?ﬁttx]\é\@ﬁih 28 g,
step ig in kilogramo e
st art:/\ﬁlém ér{%%ﬁ@%ggﬂedry resin. 20 1) Swell and
wash 1@"1‘@“@@%P§4¢af¥@ﬂ’g%| n | oaded with Fnoc-d y-OH
2) Cleave the a-am no protecting group Fnoc by addi ng

3 ti%&g&i ng 10 mnutes a NWP solution conprising 1
voI u U and 5 vol unme % pi peri di ne. ‘% Wash once
&

3 wi t h "RVES SaFPRGeing o the nugntiga JHMndragide galb warngh i Y
FmslﬁnngNErdwpﬂlﬁg 2 mnutes 25 5) Wash 8 tinmes with

NVP GH{E Eﬁge gepmpgﬂﬂd% 3s %Example 3 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 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
contalning 2 weight % BTMA hydroxide



6) Add 1.98 g Fnoc-Leu-OH and couple it to the
resin-linked Ay in NWP, using 1,05 mM D C 0.331 g
HOBt . Kaiser nonitoring is perforned 7) Wash 9 tines
with NVMP, during 2 mnutes each 8) Treat 3 tines
during 10 mnutes with 5 volunme % piperidine / 1
volume % DBU 5 in NWP, in order to cleave the Fnoc
protecting group 9) Wash once with NWVP during 2

m nutes 10) Wash once with 5 weight % HOBt in NWP
during 2 mnutes 11) Wash 4 ganmes with NWVP during 2
mnutes 12) Repeat steps 6-11 with the next am no

d%hﬁ%&‘;ég e AT T TR

depvefm™8e o). 13) O eave the peptide
from9l h\@asme:smﬂmtmmhengﬂfz idnutes t hi s exanpl e accordi ng

f/vgs:uhg]w Hgﬁhg?g [ 4@ lt%‘eﬁ@z;?ﬁ@lkhept agg%fldd:enagh?n
Exanﬁllgw%?'ﬁest‘ﬂglﬁﬁ %‘%‘F@WBFSSer(tBu) Tyr (t Bu) -

Ar g( PBl BepeatsteBe 6911 Wath-thenexChuyinOeridsimeeYal-GHBig. 14 @), Fmoc-

(tert - bigkigogidierles &) ¥mot-Arglpth. GH .09 g, Fmoc-Tyr(tBu)-OH (2.90 g),
Pent amsI];h l&'(@ugo?-l glgé?furan 5-sul fonyl) are side

chain group was 20 synthesised on an
Identlﬁb@FaVzlkqﬂeeﬁdﬂfrquPrﬁm ystyrene resin (sane | ot
nunber) as used in Exanple 3. according to the

foll %_% pr ot ocol . The solvent volune in liter in
each wash step was times the weight in kilogram of

t he SIFAFPUAY W@egi fr gnagef tbﬂfyawgssmﬂzsmf)symﬁ of the
angtpides bis grofilced a@dordidpeto kLt 3 hipal Fnoc- A y- OH 2)

G eave the a-amn no prot ecti ng group Fnoc by adding 3

tl Imes UUI I "y J.U III IIUL coSAa I\IIVI" DUI ull UTI L,Ullpl—l DI "y J.

val ume % DBU and 5 vol ufrExSmple pewitiunBTMA) BAASple @T@#h BTMA
with NVP during 2 mnutes 4) %gxig‘gce by 5 vveltgglrom@}

HOBt T NvPdur g2 ot es— 305 Wast—3—tTmes by

NMP_duWasigs 2ftericonplieg 6) |Add 2. 2399 Fnoc- Leu- OH an@

couple it to e S|nI|nkedGI in NMP, [using 1.18
m p{” U%UGFI'W@ &i-SeF—ABALL OF-Rg—i-g per?or:?ed

7) M&maﬂaﬁﬁomsmsw&’m duri ng 82Bimut es and onceggm

Kt : 2
duri ng_%% starlgmgresymfm INVP  containing 2 weight % BTMA
hydr X

adding one amino acid

HPLC purity of fragments:

Fmoc-Leu-Gly-OH 94.9 % 95.0 %
Fmaoc-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 % 01.7%

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




14 8) Treat 3 times during 10 mnutes with 5 volume %
piperldine / 1 volunme % DBU in NMP, in order to

cl eave Fnoc 9) WAsh once with NMP during 2 m nutes 10)
Wash once with 5 weight % HOBt in NVP during 2 m nutes
5 11) Wash 3 tinmes with NVWP during 2 m nutes.12) - -
Repeat steps 6-11 with the next am no acids

Frmoc-Val -OH (2. 14 g), Fnoc- Lys(Boc)-OH (2.96 @),

Frnoc- Arg(Pbf)-OH (4.09 g), Fnoc-Tyr(tBu)-OH (2.90 ),
Frnoc- Ser (tBu)-OH (2.42 g). 13)5C eave the peptide from
the resin 10 Results HPLC purity was anal ysed for

nost ff-Il;Lg)greLEl Shthh\Gialif3E oBY %%ﬁiieﬁ%eg%ﬁ%gﬁng to this

pept1 de, produced according to exanple

Elaveptien 19 therashingrafterTihrcomping reaction giyes ¢omparphle or higher purity.
hymhrsarésutiery athieled iy oiey 7 wiisias anfl 28 inl ealunk inngtabedinpared to 15
Wish nount of wash

sol vgr%tteg% . 55%%@51&%3%%08?%5?3;@%%?% ng resin for
addi ng one amno acid HPLC purity of fragments:
Froc-Leu-dy-0OH 94.9 % 95.0 % Fnoc-Val -Leu-d y-OH

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(Pbl)-Lys(Boc) V al-Leu-G@y OH 15 15 The HPLC
results clearly show that addition of a salt as

defined according to this



invention in the washing after the coupling reaction
gi ves conparable or higher purity. This result is
achi eved by only 7 wash steps and 28 m solvent in
total conpared to 15 wash steps and 52.5 m sol vent
in the conparative exanple. 16 Cdains 1. A process
for the solid phase synthesis of peptides,
characterised in that at |eastg one washing step is
carried out in the presence o# a salt selected from
the _group consisting of quaternary anmonium salts,
phog H®hi um salts, sulfoniumsalts or any nixture
thereof. 2. A process for attaching an a-am no

progegt $ifc AR Qlcasghﬂi pﬁ’d‘se pﬁ:’tﬂc’sg of Bﬁ)\ﬁ'dgg cRdlactdHIR A B&ta8 thast
C-term nus,to anoth

o of cBCIBYE AP £ it AN ‘RREPEETTRY’ ERH-SR O e consiting
at t achEapaterpagy amménn saltsphesghanien erlghudieniyapialtger any mixture
synt hagtesf.conpri sing the follow ng steps: a) cleave

the a-am no protecting group fromthe am no acid or

peptide attached to the support; and then b) perform

a t hoAQURRFSSARE RitsryingcanP-aram Profeckdpmipo acid A7 peptide having an

pr ot eadpesteasd OQerafinud t@hnopephmﬁﬂ abid\orr peptiie whikhrio peedced by an a-
G teB&Hn@ %ot@(ﬂg: CgQ aﬁd lehIcthQs Lllfh%hm r!iosuﬁﬁdrgdli}[n RERE bﬁjﬁe peptide
that Is attac 5 e support hat now has an

unpr of kel °1\F‘?‘é’t“?ﬁ ‘Hﬁl?mtvﬂ‘gfsfﬁpﬁﬁ an am de bond;

char asjt eleazeetie arantiidprotidting godfhrom tieCasise aadd sai:dptide attached to

sel ect egyf Jy P?nfth&d%éwp consi st ng of quaternary
ammm)um sa phoni um gzﬁ sul foniumsalts or

any xPEﬁf%‘“’cﬁH’i"é%‘ﬁ wagngpod e ble in a sol vent
used ¢n althias Cpmooep®ecicd amditbertiddrareplide havingtananprelected £-

addedtchﬂmusc'ﬁlﬁpc le it n>eth§ anmld & gepliid@ht B attached to the support

chl or of o nor grhg'{ rmtt r fI uor o\%tﬁq)ang

m xt u?"é1 W&Bé‘gg“‘é{’c?& KNGs é’l T2 D 20K °CR

addi t ¢hamatelnyedc-9n1mt duning théprofesk.| agalt ng}e@@defpom thg jgroyp congisting of
at hoﬁlﬁtéﬁﬁr)*/\ﬁﬁhduﬂﬂn sdlﬁ%h@éﬂﬁoﬁﬁﬁ Ralfd) sdlfonRf &= IGE Gnydinix@iire thereof,

St ep Cl}lch 18 soﬁbfyxg %%o %’enft gsred u{ &%&l}]‘lﬁg lS adcﬁd %1:(@9\ lf thc Sflt is added in
protected am no aci

C-t erstprfdsthe eolaﬁtsvhwthaqﬂ %ora&ra/paw% éB‘t ? a‘éo f@ﬁﬂﬂgmwhml
pr ot esixade.by an a- ami no protecting group and which is
attached to a support during solid phase pepti de

synthesis conprising the fol]low.ng ste

T o BitPeTD SEOEA R P gr BUIEh RUeHE SaPRTHGS e felasns sep
pept i dlepafdrachhdrough washing;

wherein step d) is performed after step c).

4. A process for attaching an d-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 d-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;

characterized in that at least in step a), a salt selected from the group consisting of




the support; b) performa thorough washing; c) add an
a-am no protected am no acid or peptide having an
unprotected C term nus and couple it to the am no
acid or peptide that is attached to the support and
that now has an unprotected N-term nus, to form an
am de bond; and d) perform anot hqr7 thorough washi ng;
characterized in that at |east in step a), a salt

sel ected fromthe group consisting of 17 quaternary

anmon iqmriﬁwaﬁmombﬁ%ﬁmoam;ﬁﬁomht salts, SUllfS ith WaitsSlah$ nxture thereof,

any mw)fn ls sa ull e m a sblve dm t% l ug‘la%dctp a sol vent
used in this's brocess for

attaching an a- am no prot ected am no acid or peptide
havs.ng p@bcest Fup hQididee doahRb Préte@ed Smdbatider p&;i’ﬁda(havmg an

aci d th)l@?e@{ed @te%nﬁ?tolaﬁo Erogrrﬁﬁ$ §gd lgy &%d@whﬁ;ﬂ] Q;Qrotectcd by an a-

protecting gro tache
dur i ngm&w| ﬂ’ﬁteffﬁ‘&%‘“}i’éﬂf‘ .wh Igymcﬁe%t‘)sa %mﬂ Flgf'wg”[ ifh ghase peptide
f ol | owyilgesistcoprising) the Fdidwingtskeps:a- ani no pr ot ecting

group, I ramvk I?t?e @E@nﬁg ?&&ng arddp R'Hngﬁxe Qhﬁxﬁ%ﬁﬂortpgpu&em@tached to

suppor performa thorough washing; c)
a-am no B‘? HPBeYed ami no acid or peptide haV| ng an
unpr obecteefriia thopoughwashiagnd couple it to the am no

acid gy ﬂ@ Rh h%lﬁ@%tdc&dQELE&Mﬂo; &pﬁlﬁ@ hSMEPAT dnprétbéled C-

t hat now has an I ot ect.e
o e bGT M SR This S FRiPo B4i6 PG Sheh el o the support
char act anil that npw hahan unproteeted N-termigps o Fyrm a8 asxaiiq bond

sel eCBﬁq)effoilﬂhﬁdﬁlﬁar@E&&&hGﬂaﬁiﬁfduﬂg of quater na:r y

anmoni um sal t.s oni um.sa u um sa

any m X c?égzetdﬁ%})hgb a??egs tllstﬂ)rg)s S?IotlstalgtisfeJ f.from {he §rc1ue cgt%ms?rlg of

used duatertansanymenim palts. phesphonigm saltSpflﬂE’ew falfs or any mixture thercof
at t achhitlgis 3slulle M sBReR uddeia tkid sRp) Badal d or peptide

having an unprotected C-term nus to another am no

acid or peptide which is protected by an a- am no

pr ¢t el Prefgssfebafaching spiSaming grofectedeamtige pgd 4T BERtide hpving an

dur i nghpsatdtel PhatenapahdRer amind H8é bspptdp whishnigpdoheted by an a-

fol | oyi:n :
orlo Fﬁ‘i‘:”%%ﬁ@‘% QL(F@%:‘%h EJ‘ﬁta@ﬁeﬁ eQQu%%%ﬁh% Q&ld phase peptide

group acl pepti
suppo’fyf.l1t oj§ copprisinehe fallowing iPswashi ng; c) add an
a- anm Ho caat tee tathimnpragctag gowyr froe plid kendaoid pgpegtide attached to

unpr ot egl.edlyfort;

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;
characterized in that at least in step c), a salt selected from the group consisting of quaternary
ammonium salts, phosphonivm salts, sulfonium salts or any mixture thereof 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.

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 a-
amino protecting group and which is attached to a support during solid phase peptide
synthesis comprising the following steps:

a) cleave the 0 -amino protecting group from the amino acid or peptide attached to
the suppott;



termnus and couple it to the amno acid or peptide
that is attached to the support and that now has an
unprotected N-termnus, to forman am de bond; and d)
per f orm anot her thorough washi ng; characterized in
that at least in step c), a salt selected fromthe
group consisting of quaternary ggmonium salts,
phosphonium salts, sulfoniumsalts or any m xture
thereof which is soluble in a solvent used in this
st ep, bl wedefdedhorqusb mashingt he sol vent is neither a

chl or of Gadt e b pf&.%:ea afiiib Q¢i@ b PePlide hifih A AfoRABOL-
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synt hesi s conpri sing

the aMaRiTHPRERIUR 64! ﬁgp'i‘j‘FRi‘Gb‘“Frsb‘g“f f‘H&’“éPrﬂ PRt QEPRY Bfxture thereof
pept i ebichatstselotiied atsalvert hed dutpisowrp,)is ddded. b) perform a

t hor ough washi ng; c¢) add an a-am no protected am no

acid or peptide having an unprotected C term nus and

couple it to the amno acid or peptide that is

aBi ac Agdbcespadedrding tgbppy)oﬁclmmjl tof7 hﬂtercnﬂm quatsrnay ammonium salt is selected
unpr of&f béicitide {;mnauam hftrd xRt Be 1 ndHaE Gar AR im cBISHdDr

perfo not e hor ou char eriz [ L
Phat RPN SmeiSpgtiug Hpont: E*gP?"sghé’r"@&%'alsf*“r"aﬁﬁif'l%@wh"m“’“
gr oupbrewids st thegpifofium galbis enethybsylfominepiairafiyprobdrate,

phosphoni um salts, sulfoniumsalts or any m xture

thereof which is soluble in a solvent used in this

st,ep ing t

cltgal ﬁgm%sg cguf&i%é‘?ye"fg ua e%ﬁ%r;s/&aﬁ‘?f%ﬁ Iu 2’ c)or
sel edtiwtiso aﬁﬁeém%ﬁzvaffbepﬁmsmm um hydr oxi de,
benzyl tri met hyl ammoni um chl ori de or

benzyl tri net hyl ammoni um car bonate, the phosphoni um
salt is tetrabutyl phosphoni um brom de and the

S £ Rt acearding © 2 qf slaims 240 P PBTFiR P MRS PrURSHRAST i
9. Anpxhesngachogialgpnyipordisy (pafitraihenyivslpibnyleth&yyadenad)n
the challouabledclbtund Fhiedbog gBlp. ©) 01 d) IS al so added
in one or nore of the other steps. 10. A process
according to any of clains 2 to 9 wherein the a-am no
pr otecting group is Fnoc (9-fluorenyl net hoxycar bonyl )

ot hor rbddssNcdordi 16 cI ndd &Uiaﬁﬂ@ﬁ(b%&&ﬂﬁ%ﬁ ting
cooPaF R v ayonD: BRRE o o Hihiip m&mﬁfw
pr ot ether agig-clpavable protecting group.

12. A process according to any of claims 2 to ¢ wherein the d-amino protecting group is
selected so that neither acid nor base treatment is required for its cleavage.

- 13. A process for synthesising a peptide comprising:

a') attaching a first amino acid or peptide, having an G-amino protecting group, via its C-
terminus to a functionalized support;

b") perform the process according to any of claims 2 to 12 with the following amino

acid or peptide foreseen in the sequence;



Boc (tert-butoxycarbonyl), Trt (trityl), Bpoc

(2- p- Bi phenyl i sopropyl oxycarbonyl) or any other

aci d-cl eavabl e protecting group. 12. A process
according to any of clainms 2 to 9 wherein the a-am no
protecting group is selected so that neither acid nor
base treatnent is required for itg cleavage. 13. A
process for synthesising a peptide conprising: a')
attaching a first amno acid or peptide, having an

a- am s repe step b'iwid) typrappropriage mnind gidSor pegtides putd thealeared
funct isqualck zQchisd@Rad t; b') performthe process
accor%i th the folhg i ng

ng to, an cl ai 2.t0 12 W .
o 3 By U erblen ety ort b P i rebifanCae
c') repeat step b’ with the appropriate am no acids or
peptides until the desired sequence is achieved; and
d'.} cl.eaye th ssenbl.ed peptide fromthe support b
o R F e B R R B Rpieaipe SlethEes ARl Pl
t he gPlosithopivms jsalts; sidfopfumysplts oF avir Mixsuradherephinsglid phase peptide
phos psyatitsisforSmproting thelvhstinp bithSebfidk résin. aNy M xt ure
thereof in solid phase peptide synthesis for
iggroving t he mashin% of the peptide resin. 15. Use
albe or'F Agondine &9 cgith!i4 for foepro oniqbexgsst FRRARFIS AT of
excesdeagdpt reagedsi ds or cl eavage reagents.




