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50 55 3 * EP 0 458 841 Bl or of the general fornula:- Support [err] 15
wherein X is a protecting group arkP R46&884Btni no acid side chain having a
functional group. This aspect of the present invention includes the use of
an ester link, a proline residue and a bifunctional am no acid residue as
one such QUF'HaMeRe! fAYEn| ¢ |ink, and the chemistry to exploit this

cl ealgbl e ink takes advant age of a particularly vexatious problemin
pepti-de synthesi s. en proline is synthesized at the
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anot her®20 amino acid havi ng a ected a-am-no acid group is then
synthesized to it, follow ng(XjNHre of the a- am no protecting group
and neutralization, the proline wll aneously cyclize to form

di ket opi perazi ne and cl eave fromthe d support. This reaction is
illustrgted in Figure la. The pr i nvention takes advantage of the
reaction illustrated in Figure 1a, LA aHig--adBeptigeol i ne to the solid
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Fmoc and BOC respectively, is protecting the <¢-amino group rather than the a-amino group, and,

furthermore, the protecting group which normally protects the e-amino group (BOC and Z, respectively) is

35 now protecting the a-amino group. After addition of this amino acid the synthesis of the peptide proceeds in
the usual manner to give a compound of the formula:-

L Peptide—NH

(X)NH
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s5 wherein X is as defined above.
The peptide will now be attached to the ¢-amino group of the lysine instead of the usual a-amino group.
After deprotection of the sidechains, the a-amino group of the lysine next to the proline will be in the form
of the HsN~ ion which can be neutralized under very mild basic conditions. When neutral, the proline will
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The peptide will now be attached to the [err]-am no group of the |ysine

i nstead of the usual [erfr]-am no gr &P 458 84eB1deprot ection of the
sidechains, the [err]-amino group of the lysine next to the proline will be
in the formof the [err] ion which can be neutralized under very mld basic
condi t i ons. SPANaIpovRbLEYClze and (eieayer feAm e splid suppprt as iflystraled/in Frigerp) 123 This will leave the
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proline. Ag@bkfmukere the bifunctional amno acid is lysine the attachment

is carried out through the [err]-amino acid to allow the a-amno acid to
take part in the cyclization step at the end of 10 synthesis. This is then
reacted wsth proline WSS AT Its carboxy group esterified, for
exanpl e with Fnoc et hanol am ne or) serine. The peptide synthesis is then
carried out as usual to produce conpound of the fornmula:- [err] 30
wherein X is as defined above. ANter side chain deprotection of the
peptide, the a-am no group on thelysine attached directly to the solid
suppart ¥ gently neutralized anf the ggrol i ne noi ety undergoes cyclization
and cl eavage of the peptide. In ' ariation the diketopi perazine renains
on the solid support and the as.a group 35 derived fromthe
esterifying group at its carb erM¥iusy for exanple, the group

-NH (CH2) 2- OH where the esterifying gnoup/is ethanol am ne. The reaction is
illustrated in Figure 1b. In some cirfumbtances it may be undesirable to
have the relatively large diketo azine noiety at_the carboxy-term nal
end of the cleaved peptide as shown i A Yuse—MNHt—+nF eRbi®@r enbodi nent of
this aspect of the invention, the cleavable |link conprises an ester link
bet ween t;hle carboxy group of the term nal am no 40 acid and the |inker
resi dues Onwhdiéin R @ ds defmbPiRtd. as descri bed above. Suitabl e conpounds for
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40 acid and the linker residues on the solid support as described above. Suitable compounds for forming such
an ester link have been described above. After synthesis of the desired peptide and side-chain deprotec-
tion, the peptide can be cleaved from the solid support at the ester link. For example, saponification with
base will cleave peptide with a -COOH group &t its carboxy terminus, and the resulting peptide solutions
would simply need to be neutralized before biological testing could be carried out. An alternative cleavage

45 method is to use methylamine in ethanol and/or water. This would result in cleaved peptides whose carboxy
terminal group was -CO-NH-CH;. This method has the advantage that the cleavage agent is volatile and
would be removed from the peptide solution on lyophilization. The peptides could then be dissolved in any
_desired buffer for use in biological testing.

Those skilled in the art will appreciate that the cleavable link and the cleavage chemistry can be

. 80 modified to yield different end groups as desired on the carboxy-terminal of the cleaved peptides.

Where polyethylene rods or pins as described in the International Patent Application referred to above
are used as the solid support, the quantity of polypeptide synthesized on each rod or pin may be of the
order of 100 nmole (about 0.07 mg for a hexapepfide). This amount is sufficient o carry out systematic
studies in a large number of systems. These include, for example, studies of T-cell epitopes, hormone

55 studies in which the peptides are used as agonists or antagonists of hormones, enzyme inhibition and tests
for potential new antibiotics.

The peptides synthesised in accordance with the invéntion can also be incorporated in other molecules.
For instance, if cleavage is carried out in the presence of an activated carrier (such as keyhole fimpet




term nal group was [err]. This nmethod has the advantage that the cl eavage
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1 Sets 6f rods wer e synt hesi t he }f.

M ng.”gept ijde: a-Z,[err]-DNP
| ysyl -proline attached to 0.600 100%

5 The above results demonstrate that larger peptides synthesised on the rods with the lysyl-proline
cleavage group can similarly be removed from the rods under relatively mild conditions.

EXAMPLE 2

All overlapping decapeptide sequences which could be made from the MPB70 protein of Mycobac-
terium bovis BCG were synthesized on rods with a cleavable link. This protein is a major component of
BCG and is known to stimulate T-cells. Each peptide was cleaved from its rod and individually tested for its
ability to cause proliferation in a T-cell preparation. This was measured by the production of gamma~
interferon which is released when T-cells are stimulated. The sequence of the protein is:-

50



spacers by the synthesis nethod described in detail in International Patent
Appl i cation PCT/ AUg4/00039. DNP is ERd 4H8848 BIphenyl group and is a
chronmophore by which the rate of cleavage of the peptide could be 25
measured. The rods were then exposed to 0.05% NaCH sol ution and the opti cal
density neasured at 405 nm Results of this experinent are given in Table 1
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55 6 EPobudside pfy Profine ryagrepapd. YAAﬁ\NP Ef16719 of
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I_NVAGQTSPA ml of uqz 6fore ¢co actn rods, |methylamIn01:>yrld"'§?&(d';("%{g?\ﬁ

_PPA added to the solution. The rods were allowed to react for 24 hours to allow the esterification reactlon to go
to completion. They were then washed in methanol. «-BOC lysine (e-Fmoc) was then coupled to the proline
26 using the usual Fmoc chemistry. After coupling and washing, the Fmoc protecting group was removed from
the e~amino group of the lysine in the usual way (piperidine in DMF). Then the amino acids of the peptides
weore coupled using the usual Fmoc chemistry. After synthesis was completed, the sidechains were
“deprotected with a solution of TFA:phenol:ethanedithiol (95:2.5:2.5). The rods were then washed with TFA
for 5 mins and given two washes in methanol for 1 min. They were then left to stand in phosphate buffered
30 saline (pH 5.0) for 48 hours. Each rod was then allowed to stand in cleavage solution for 4 hours with
occasional agitation. The cleavage solution was 0.08% NaOH, 0.01% phenol red (as an indicator) in
deaerated distilled water. Each rod was placed in 150 il dispensed into a polystyrene microtitre piate. The
rods were then removed from the piates and 20 LI of phosphate buffered saline (pH 7.2) added to each well
of the plate. The peptide solutions were stored frozen until used.
35 The resuits obtained in the T-cell proliferation test are illustrated in Figure 2. Three regions in the
sequence identified as significant stimulators of T cells were:

°SVQGMSQDPVA
40 *TNAAFSKLPASTID
**ATVYMIDSVLMP

45
All peptides from length 9-mer to 12-mer of the MPB70 sequence around these regions were
synthesized on rods and then cieaved in the same manner as described above. These peptide preparations
were again tested for their ability to stimulate T-cell proliferation. The results are given in Figure 3. These
results demonstrate that T-cell proliferation can be reproducibly stimulated by peptides synthesized using
50 this invention. It also illustrates that large numbers of peptides can be used in such tests to systematically
study variants of the stimulatory peptide.

EXAMPLE 3
§5 The test peptide VQAAIDYlNG well known to those skilled in the art (corresponding to residues 65-74

of the acyl carrier protein of Escherichia coli), was synthesized on pins. A labile ester link was introduced
by synthesising a separate compound, Fmoc-Pro-Lact-OH.
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The rods wer thedimooRepclac-OPa wasctherf eonveftdd tecihe dictciphexlpoine (DGHAR sailtcThefarugia piodwrt
reacti on twgs giesolved indapl of sttah acomtpcand IRG w! of iglasial aeesip eeld pnd 33! lebwatdr wer-a8dyd. 6

| ysi ne ([ &r9fj2nemse pddedsto theeseluion gor diep suspansien piirred fon d6 hpt repay tapperatwe 3ad, fen
Fnoc chenifigr Th%ﬂq"é?b‘%'e?d P a@fﬂﬂ%ﬁé’fﬁ fiiegte was partitipged %W?P@é?q 'n'g°f thy Feettts
rem)vedﬂf rag‘i'n2 Gyl ac H]?\ ‘f‘i "(ﬁs sf’?"r@ 13%/57”??8‘:‘ ity e, s s°'“t'°"s

(p' | r%-' &n C ! ! me i © :%;l r @
g?:jgghglhﬁ sosvé:jg crdde gﬁéﬁ&*h ﬁEE 'tﬂ ) r cuplta r%- § £ e Ilm dlng
(9525245.% ﬁ&%ﬁéﬁ% i fPle 3'2

QW ostan Inpospae

washes j.n Qqu dalor sgn n ey Were then eft
buf f er eg 30 Hewdldr, e fotddédvate &c&@fng% 3 QPiHs Sit mER BB chritehedas thb 188 add. |BVIBRIY! e
stand i n GhRa¥ 38R WHPhdpbAdOdR tHe MamBor BDBIRsSto \Bb tcbhpﬂa CRGHiSAN Ploceltieids 1OIldws. PO g of

cl eavage FalobPioQac-0BDCHA QéblivAhOrd, 34d2 ke iae paritionelibehsen 300 nNéti st sbthtel aid
deaer at ed sdo i iof 1026l agRbIRT citridEadid) Th® drgdii pidb@ watherNwashél §eqligntialiglivatp eHaedwingit O
a pol ysioy ragireusBokiiaisi 200 enl pba itic adii @nd 20030 WElride.tThe Bolutiemwasahenf driedwith edhyakdas €S
and 20 [ ersodiunybulghatesapih fitatly titefed @and evapadtedie ylefold dea? yunadtiiecva¢ disselredhin\1ed8 miad

t he pl at e.dinfatiylieptidel togeliur with bydgoxytenzstriszoler (8.43% 9. @quivalentrie BT.4 mgell and3556 g DCO he
resul ts oli%:h mmd) and 150 ¢! gt-theesolution: dispprised inta aach wellsaf 63 reactioh rayst Rirst ware immefSedur e
2. Three ﬂ@gﬂ@rﬁglufion ferni§ hsiepadlercleags @e?(°Cf Alter ceupling; tha iping waret washed ferl 1t oin witef T
cel | s wir anettag! end agipdupg. Ay unrepieq awige Boups Incthey PR vOreqappad Py 1asetpialion yith geptic
MPB70 seq (FBlEEdes ARy n‘t’Psi‘“PPeé'@ PiB%y eyA drigib aed_ storeg H’@@ﬂ%’ﬂe"or‘f‘ thisg way GPAS; pigs,were

cl eaved i r?°‘fQ'P€ & ¥itbe saRipriate Spyrfingthe ERRRfLo-Lapitmosity f theypin HFeéﬁ'%?rséﬁ“F’ﬂﬁs

r? PR S‘MP“ ?1%? Ftl“? -
\r/vgge agal ’%g té) 3!(;%?3*'5’“ T-C z&i\ roI i f_e([g:)té q(gmple

g(r)O![ IhT g??t oy ?E §§s g‘%%é’gl‘it ;%B;:Qd:fsﬁg hglutfd e?ﬁa;i:% ﬁgg*\ en th

' l‘itﬁe%fssTﬂeope%mﬁE%m §iGenaif dep JVdith @filoroatic taa@ptﬁhél Qi\'l rf'aftrﬁ’Jl
pept ' de 3 viRIv) for B h at room temperature. The pins were then air dried for 15 mins. They were then
45 sonicated in 0.1% HC! in methanol/water (1:1) for 15 mins and then washed in pH 3 citrate-phosphate buffer
for 5 h. The peptides were cleaved by immersing them into pH 7, 0.1M phosphate buffer (150 1! per well)

for 16 h with gentle agitation under a nitrogen atmosphere at room temperature.
Figure 4 shows the HPLC analysis of the peptide solution and demonstrates that the test peptide, one
which is notoriously difficult to synthesize, was prepared with better than 90% purity. This figure also shows
s0 the mass specirograph of the peptide solution and shows that the desired peptide was indeed synthesised.
The cleaved peptide solutions from the hydrolysate of a single pin were also subjected to amino acid

analysis and yielded the typical result shown in Table 2.
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55 + The test peptide VQAAIDYING well known to those skilled in the art
(corresponding to residues 65-74 of EPHAS8®#I Bdarri er protein of Escherichia
coli), was synthesized on pins. A labile ester Iink was introduced by
synt hesi sing a separate conpound, Fnoc-Pro-lLact-CH 7 EP 0 458 841 B1
Triethylamne (7 m, equivalent to 50 m%P&E%md 10 g of phenacyl brom de (=
50 rr@,l) were addedto_a stirring solution of l-lactic acid (5 4 g of an
85% aqueous sol uti ¢n, equiAMIN@ ACIDIANAEESISIOD AY-VOAKIDYNG-4@ydo(ER) r-oom
tenperatyre, the re¢actio re wap ofl wat er.
The orga;\éi c phase ‘mrfr?gmg)&gm ' 'ﬁé&i@ﬁp@ R MEJQRA@E%MQ&) aqueous
solutions: 10%citgic éenad'caqi%%odl un bi cABdonatd and 5 2inall y Wi th
saturated NaCl sol t|0|$"’('ﬂ5}'q4??@)(5) The| or gaB7®8 phade was then dried.
Evaporati on of thelsol \%’ﬁ'f‘e Jel ded a] gum A% ch crlystal li zed on st 4ndi ng.
The soligywas trit raté W)SO m  pf etﬁé'f and collectebl by filtration.
The 3.47 g yield o ﬁﬂ& | act at e] (LacZ®Pa) wds 68% oft he thegreti cal
for the step. Fnoc pro smé/@s t hen ,ouplgl[' 1o t je phenacy!l |actatle. 2.06 g
(10 nmmol ) of dicyclohe §||° odiimd S,gslded o a [err] solutign of

% gegsate (2.08 g, 40 nmol) Jand 10

0.

S

Frnoc-Pro-OH (3.37 ¢, 1 e}),) phena:y
di net hyl &m nopyri di ne j; @30 2 mo})
reacti on m xture was—++ered—after—22 f
resul ting gum was di ssolved in 100 ml ethyl acetate and washed sequentially

m ﬁf di chl 0{omethane. The

ol 4 v At A Aokt

L BLILAZ T 1T T TTmuAaAl O LV“}JUI L&y ed The

ad t ha
T

with the folld '6?3'?*9§ d!‘%t'meiﬂge"tam/&% F'ler'r"@"@e. \ipldsy W@éﬂqweﬂ%eg*&a. Wit
hYdml de, 6 ’(’,‘l : "‘é r'etﬁa - th’?%g!“ﬁ impfify 3’°“hm “]ye jm? ge"hﬁ’ 3679 cf?::
t ' S8 t3EFE
was. used Wf @L‘ o ﬁﬁl rg%nf b ﬁ?g"%ﬁﬁ 1 268 oy Qe o Wa%"%tt%en
converted t hex "am ne ™. The crude product was

di ssol ved i peapbbLBls of et hyl acetate and 100 ml of glacial acetic acid and
30 M of ,water were added. 6 g of zinc was added to the solution and the

suspensi on st gfdne Gvekiatping QieBapditias WRidh U 86 HMabld For b EdaBdhcd iof 16 TEMain bR RurklAM

obt ai ned upgBricURBGIophiA RBGPVers BithebidctuShd s adifd bster lifk 8 WedtAbodtE Braipld 2T TheOf
et hyl acet adequentslofa0@isyi of water. The organic phase was sequentially

washed with the foll ow ng aqueous solutions: 20 brine, 10%citric acid,
brine. The pale yellow oil obtained after evaporation was _dissolved in 50
m of ether. A sol @I iSKERERBRCR %Im'%%\!@ﬁ BYCREVRITTRRBEYECET 50 m of

| ght_petr ol eum elLieiyddProdPLe AL cg@v\%vmnﬁtsm:apaddmcwm et her
sol ution and a white precipitate forne i c
standing. This vva§lccSYm G ALCRRSTTRR é&lﬂﬁﬁggﬂgﬁ #?h%sﬁ% of ether

three tifes and fi ”ﬁppsgpseﬂsaﬁhepsnelﬂxnt’o4 46 g Fnoc- Pro-Lac- OH. DCHA
obt ai ned was 95%0 t e theoretlcal Thi s corrpound Is stable and can be 25.
stored until |red for use. 8re cova ent g tﬁ
pi n 1 it rmst 6§ tt;gnu d t|o é zed

. % { w d ove ? aﬁ ' 0?‘ ?c& us to;:éj ngfvtg
f0| | ows. “20, cb ia?ﬁ us 9| er15
part it Oned @“M%%lu ing aﬁ& t H Stirring
citric aci dcont-ﬂﬂgd @mafahwerm Sﬂme"‘@&ﬂﬁn&%&uﬁéﬁ%%eﬁ%@z% lofbr Qﬁt‘% %2 0.1M

fol | ow ng phosphate buffer to which sodium ethylene-diamine-tetra-acetic acid (EDTA) o a final concentratlon of
45 10mM had been added. This resulting solution was diluted to 47% of its original strength with pH 7.2, 0.1M
phosphate buffer to give a final conceniration of MCS groups of 1.083 nmol/ml. Peptides were cleaved from

the pins with 150 L.I/pin of this solution and directly coupled to MCS-activaied tetanus toxoid.

Mice were then vaccinated with the peptideftetanus toxoid preparations. The peptide preparations were
emulsified in Complete Freund's Adjuvant and were each injected by the intraperitoneal route into pairs of

50 mice. A booster dose of the appropriate peptide preparation in Incomplete Freund's Adjuvant was given 17
- days later. Blood samples were taken 21 days after the second inoculation.

Figure 5 shows result of testing the blood sample against the peptide with which the mice were
vaccinated. The sera were diluted 1/100000 for testing. Thus, sample 30 is a pool of the sera from the two
mice which had been vaccinated with the peptide NTTICAGYCP coupled to tetanus toxoid, and was found

65 1o react very strongly with the peptide NTTICAGYCP.

This illustrates the use of the invention in determining regions of a sequence which become potential

candidates for a synthetic peptide vaccine.



30 -aqueous solutions: 200 M 10%citric acid and 200 M of brime—Fhe——
solution was then dried wth anhydé®045884if BIn sul phat e an iltered’
and evaporated to yield a clear gum This was dissolved i Mﬁqm,lww m .
di met hyl f or mami de toget her with hydroxybenzotriazole (9.1

to 67.4 mf3#PSand 7.56 g DCC (36.5 mmi) and 150 [err] of the sol utlon

di spensed jnto, ea 3 reaction trays. Pjns were rsed nto, the
o1 0 o or M oA et St RS Eireiates vk P e G el e’
washed for 15 min with 35 nethanol and air dried. Any unreact ed am ne
groups on the pin were capped%ﬁ%uslfetyl tion with acetic anhydride. After
washi ng, the pins were dried ilOrequired. In this way, 6048
pins were coupled. It will be appreciat at the coupling the

Frnoc- Pro-Lac-OH noeity to the pin us ard chem stry of solid
phase pgptide synthesis. Using the usual Fnog-chym stry steps, a-Boc |ysine
([err]-Fnoc) is coupled to the pins. In the le 40 being cited,
Frnoc-[err] al anine was then coupled to rowi ng peptide to act as a
'spacer entity between the desired peptide a&_the | ar ge di ket opi perazi ne
group of the cleaved peptide. The renaining nSURPPES of the sequence
were th#n coupled to the grow ng peptide using the usual Fnoc-chem stry

met hods of pe;')tl de synthesis. The peptides were side-chain deprotected with
trifluoroaceWhsiny jsc qsmectien greupeas Biix atiaglino@dd side hap having/afurcfiontigiroug- h at room
tenperature. The pins were then air dried for 15 nmns. They were then 45
soni cat ed & nAimyogbiligsd HePF'dﬁ’é?"Ha?HRﬂ"V‘\R&P@?WT #s ¢lsimpq)in claim 1iwhich &W"ﬁ%@rf’%%‘ﬁéd
in Ppa/3%ci t r e PRYEIHRYE- puffer for 5 h. The peptides were cleaved by
imersing theminto pH 7, 0.1 M phosphate buffer (150 [err] per well) for
16 h with gentle agitation under a nitrogen atnosphere at roomtenperature.
Figure 4 shows the HPLC anal ysi PeptidetreNHepti de sol uti on and denonstrates
that thg test peptide, one which is notdgiously difficult to synthesize,
was prepared with better than 90% purity. This figure also shows 50 the
mass spectrograph of the peptide soluti®n and shows that the desired

pepti de was i ndeed synthesised. The cl eayed peptide solutions fromthe
hydrol ysate of a single pin were al so sgbj ect(gd to am no acid anal ysis and
yi el dedset he typical result shown in TabNe 2 EP 0 458 841 Bl TABLE
2 AM NO ACI D ANALYSI S OF Ac- VQAAI DYI NG - cycl o(KP) 5

/Ami no acid RELATI VE Found (X}NH\R Expected Aspartic acid (D)
1.62 2 Gutamc acid (E) 0.78 1
G ycine (G 0.52 1 [err]- alanlne([err])
1.41 3 1 10 Al ani ne (A 2.08
2 O—Support

p

40
3. A preparation as claimed in claim 1 or 2 wherein the proline residue is linked to said solid support by
an ester link.

4, A preparation as claimed in claim 3 whersin said ester link is formed from N-acetyl serine, glycolic
45 acid, lactic acid or p-hydroxymethyl benzoic acid.
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rh " valtine (peousanrer - oo NI IRV

1 15 Isoleucine(l) 222 L %215
Lysi ne (K) 1 This exanple

il ustrates5t r'f‘&t'm'i"?ﬁﬂiz%ﬁ?d&tsﬂ&rﬁuwntPf?éa'i“HOé’HF’i YMPYToE P GYMROHRY ‘éﬁlelgé"%ff’éﬂl"a'
pept{de with excellent purity, and also that reagents which sinplify the
routi ne synthesis of many different oeptldes can 20 easily be nade.

Simlar results (wth appr moydi fic@ions to the weights of the

r eagent t% account for the different Ywlgcul ar wei ghts) have been obt ai ned
replacing lactic acid with gl ycoqu()NE,ci d\apd p- (hydroxynethyl) benzoic
acid in formng the labile ester TInk. v‘@ 4 25 Every overl apping
decapepti de which could be nade fromthe gegdence of the [err]-chain of
human chgg i ogonadot rophin (hCG weresyfhesi sed using serine as the ester
| ink as described in Exanple 2. The eq nce of h IS Q éﬁ SKEPLRPRCR

Pl NATLAVEK EGCPVCI TVN TTI CAGYCPT 41 MIRV ‘7X ggVVCKWSQ tRRFESI RLP
GCPRGVNPVV 81 SYAVALSCQC ALCRRSTTDC GGPKDHPLTC DDPRFQDSSS 35 121 SKAPPPSLPS
PSRLPGPSDT PI LPQ 80 ml of concentrated tetanus toxoid (1190 Lf/m and
protei n eoncemnthemniXisna protelling ronméandiR is waamiod aidysiechakgizaving & fupttiotal Groud). 1 M
phosphate buffer. 222 ng of 6-rmaleim do caproic-acid.N hydroxysuccini m de
ester 40 (#C3p immabilizpd peplidecadlid suppriiirensiatioi asestalmpdiipelaimiti which(cDhPrjses & comreend

di al yzed t et arffithe genees @mudsi-ut i on was added, with continuous stirring at
roomtenperature, 1.5 m of the MCS solution. 15 mins later a further 1.5
m 6&/th? sol ution was added. 15 mins |ater agai n, the remai ning MCS

sol ution was added. Stirrfuppevht=Nitd for a further hour. The resulting
solution was then dial yzed overni ghy against pH 7.2, 0.1 M phosphate buffer
to which sodi um et hyl ene-di am ne-tefra-acetic acid (EDTA) to a final
concentrgtion of 45 10mM had been added. This resulting solution was
diluted to 47%of its original strepgth with pH 7.2, 0.1 M phosphate buffer
to give a final concentration of groyps of 1.083 umol/m . Peptides were
cleaved fromthe pins with 150 [er of this solution and directly
coupled to MCS-activated tetanus t T M ce were then vaccinated with the
pept i de/ @t anus toxoi d preparat (§)NH They tide preparations were

enmul sified in Conplete Freund's . Ad] uvant ang were each injected by the
intraperitoneal route into pairs of 50 A booster dose of the
appropriate peptide preparation in npl ete Freund' s Adjuvant was given
17 days |l ater. Blood sanples were takenéways aaer gond

i nocul at on. Figure 5 shows result of teSting thg“gl ooggggrargl e agai nst the
peptide with which the mce were vacci nated. The sera were diluted 1/100000
for testing. Thus, sanple 30 is a pool of the sera fromthe two

b- 7. A preparation as claimed in any preceding claim wherein the linkage to said solid support further
: 40 includes linker or spacer residues. .

8. A preparation as claimed in claim 7 wherein said linker or spacer residues are g-alanine or hex-
amethylene diamine residues.

45 9. A preparation as claimed in any preceding claim wherein X is a t-butyloxycarbonyl protecting group.
60

65
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m ce whi ch had been vaccinated with the peptide NITI CAGYCP coupled to
tetanus toxoid, and was found 55 tEP 0 458841\BYYy strongly with i '
NTTI CAGYCP. This illustrates the use of the invention in det U"mmﬁﬂ"mﬂl””m
regi ons of a sequence whi ch become potential candidates for a*syhtHeti®c s *
peptide vaAch FrEpound of therformulasg 841 B1 Claims 1. An i nmobilized peptide-solid
suppgost preparation which conprises a conpound of the general formula:- 5
[err] 10 15 wherein X is a protecPeptidg+~NH and Ris an amno acid side
chain having a functional group. 2. An i bilized peptide-solid support
preparation as clained in claim1 which cgnprises a conpound 20 of the
general fornula:- [err] 25 30 35 40 3. AYpreparation as clainmed in claiml
or 2 wherein the proline residue is |linked to said solid support by an

ester link. 4. A preparation as clained ifi cl a('me wherein said ester link
is formgd from N-acetyl serine, glycolic acid, lactic acid or

p- hydr oxynet hyl benzoic acid. 50 55 10 458 841 B1 5. An immobilized

pepti de-solid support preparation which npriges a conpound of the general
formula:- [err] 10 %
[
0 ¢

15 H

5

11. A method of preparing a peptide comprising the steps of:-

b 20 (1) providing a support of the formula:-
NHa,

25

O
30

(X)NH

35

O—Support
40 wherein X is a protecting group,

(2) synthesising a peptide attached to the e-amino group of lysine
(3) removing X to provide a deprotected a-amino group of lysine and
(4) treating said deprotected a-amino group with a mild base.

45 12. A method of preparing a peptide comprising the steps of:-

50

12



15 - wherein X is a protecting group and Ris an amno acid chai n
having a functional group. 6. An inERI458BetiBpept i de-solid su E‘ﬂ@ IE!“MHJI”III
preparation as clainmed in claim5 which conprises a corrpound

formula:- 20 [err] 25 35 7. A preparation as clained in any preceding claim
wher ei n the | i nfibyeviding asyprertof !R?H’"%‘Lﬁfport further 40 i ncl udes |inker or
spager residues. 8 A preparation as clainmed in claim7 wherein said |inker
or spacer residues are [err]Sapanrhe—e-rNHg.x- anet hyl ene di am ne resi dues.
45 9. A preparatlon as claimed in any pNeceding claimwherein Xis a

t - butyl oxycarbonyl protecting group. 60 A5 10. A compound of the
formula:- [err] 15 11. A nethod of prepaXing a peptide conprising the steps
of : - 20 (1) providing a support the forrmula:- [err] 25 35 40
wherein X is a protecting group, (2) symfhesiging a peptide attached to the
[err]-amgo group of lysine (3) renopving\X t rovi de a -deprotected a-am no
group of lysine and (4) treating said de cted a-amno group with a mld
base. 45 12. A nethod of prepari(NH pephit conprising the steps of:-
50 55 12 EP 0 458 841 Bl

15

b 20 wherein X is a protecting group,
(2) synthesising a peptide attached to the free amino group
{3) removing X to provide a deprotected a-amino group of lysine and
(4) treating said deprotected a-amino group with a mild base.

25 13. A method as claimed in claim 11 wherein the proline residue is linked to said solid support by an ester
link.

| 14. A method as claimed in claim 13 wherein said ester link is formed from N-acetyl serine, glycolic acid,
lactic acid or p-hydroxymethyl benzoic acid.
30
15. A method as claimed in any one of claims 11 to 14 wherein the lysine or proline residue is linked to the
support via linker or spacer residues.

16. A method as claimed in claim 15 wherein said linker or spacer residues are g-alanine or hex-
35 amethylene diamine residues.

17. A method as claimed in any one of claims 11 to 16 wherein X is a t-butyloxycarbonyl protecting group.
b Patentanspriiche

1. Aus sinem immobilisierten Peptid und einem festen Tréger bestehendes Préparat, das eine Verbindung
der aligemeinen Formel

% Peptid —_— 0

(X)NH

o— Tréger

enthilt, wobei X eine Schutzgruppe und R eine Aminosdureseitenkette mit einer funktionsllen Gruppe
bedesuten.

13



(1) provi-ding a support of the fornula:- Support -NH2 5 10
[err] 15 20 wherein- X i s a proER0WE®GIAUBOUD, (2) synt hHmHLIgHL“!!HHMHW
attached to the free amno group (3) renoving X to provide o ed *
a-am no group of lysine and (4) treating said deprotected a-anino group
with a m % fussgnenpigmobitisierian Hdnd giserp festereliiger bestehendes| Arangms nashrAnspruch 1.
prol ipe resi BRinpYeioindyng gor igemeingn E¥MPly support by an.ester link. 14. A
method as clained in claim13 wherein said ester link is formed from
N-acetyl serine, glycolic ag ctic id or p-hydroxymnethyl benzoic
acid. 30 15. A nethod as cl %%E%ifn a'rTﬁ%ne of clainms 11 to 14 wherein the
| ysine or proline residue is linked to the support via |linker or spacer
residues. 16. A nethod as claimed in cl@im15 wherein said |inker or spacer
residues are [err]-alanine or hex- 35 anet hyl ene di am ne residues. 17.
A nmethog as clainmed in any one of clai 11 to 16 wherein X is a

t - but yl oxycarbonyl protecting group. Pafent ar’éprUche 40 1. Aus einem

i mobi lisierten Peptid und ei nem festen\rAger bestehendes PrAparat, das

ei ne Ver bi ndung der aligenei nen Forngl Peptid

- 0 (X)NH 50 Tr Ager bei X eine Schutzgruppe

13 EP O 458 841 B1 liii iillllIlIIl * C M S 2. Aus elnem
i mobi lisierten Peptid und el nem festen er bestehendes Pr~parat nach
Anspruch 1, o— Tréger '
2
enthilt.

3. Praparat nach Anspruch 1 oder 2, bei dem der Proliﬁrest mit dem festen Tréiger Uiber eine Esterbin-
25 dung verknlipft ist.

4. Priparat nach Anspruch 3, bei dem die Esterbindung gebildet wird aus N-Acetylserin, Glykol-, Milch-
oder p-Hydroxymethylbenzoeséure.

30 5. Aus einem immobilisierten Peptid und einem festen Tréger bestehendes Préparat, das sine Verbindung
der allgemeinen Formel

Triger —R
. g 0
(XINH N
O
40 .
o " ~~—NH-— peptid
45 onthélt, wobei X eine Schutzgruppe und R eine Aminosdurenseitenkette mit einer funktionellen Gruppe

bedeuten.

6. Ein aus einem immobilisierten Peptid und einem festen Triiger bestehendes Priparat nach Anspruch 5,
das eine Verbindung der allgemeinen Formel '
50
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das- ei ne Verbi ndung der aligeneinen Fornel 5

Peptid -NH 10 (X)NHO' .15 O- Erioms sd9manthilt. 3. Prap ﬂﬂmﬂﬁmlmeul
Anspruch 1 oder 2, be! demder Prolinrest mt demfesten Tr~g II""H
Est erbi n- 25 dung verknUpft ist. 4. Pr~parat nach Anspruch 3, ‘bei d&ms *
di e Esterbi ndung gebi| det "eEigdraasNK Acetyl serin, dykol-, MIch- oder

p- Hydr oxynet hyl benzoesture. 30 5. Aus eineminmobilisierten Peptid und

ei nem fasten Trager bestehendes Prgparat, das ei ne Verbi ndung der

al | genei nen Formal Trager -R 0 JNH N 40 O~~~-PePptid 45 ent hal t,
wobel X & ne Schutzgruppe und R eind Am nosgurenseitenkette nit einer
funktionel l en Gruppe bedeuten. 6. n au%heLnen1innnbilisierten Peptid und

ei nem fasten Trager bestehendes Pr ach Anspruch 5, das eine

Vérbindung der aligenei nen For nel EP 0 458 841 Bl

I 1,y € L 111 , Prager - NgXINHO (X)N
00 t6 Peptid enthglty 20y 7. Praparat nach einem der
vor her gehenden Anspr Uche, wobei die Bin an den festen Triger
O .
s O~ "~ ~—NH— Peptid
enthilt.

\_ 20 7. Préparat nach einem der vorhergehenden Anspriiche, wobei die Bindung an den festen Triger
auBerdem noch einen Linker- oder Spacer-Rest umfagt.

8. Priparat nach Anspruch 7, bei dem die Linker- oder Spacer-Reste g-Alanin- oder Hexamethylendiamin-
reste sind.
25
9. Préparat nach einem der vorhergehenden Anspriiche, wobei X eine t-Butyloxycarbonyl-Schutzgruppe
ist.

10. Verbindung der Formel

30
Peptid —NH
35
O
_
40
pre
o W
45

11. Verfahren zur Herstellung eines Peptids, das die folgenden Stufen umfast:

50
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auBer dem npch ei nen Unker- oder Spacer-Rest unfalt. 8 Prapar Wm‘uach
eyl ent e recte ohas. eo. ramarat ncn ol o aer O IR I
vor her gehenden Anspr Cche, . wobel X eine t-Butyl oxycar bonyl - Schut zgr uppe ' sts.

10. Ver bi ndung‘yeretiegiung pinesoiragersiderformgl 35 40 45 11. Verfahren zur
Her st ¢l l ung eines Peptids, das die fol genden Stufen unfaBt: 50 55

EP~~~~~~~~~~ 0'g 411]8 8411 1131 (1)N¥piei tstellung eines Tr~gers der
Fornmel NH 5) 10 0 (X)NH Na
75 0 Triger 20 worin X eine SchutZgruppe bedeutet, (2) Synthese eines

mt der e-Am nogruppe von Lysin verkqQUpften Peptids, (3) Abspaltung von X
zur Erzielung einer von der Schutzgrujpe befreiten a- Am nogruppe von Lysin
und (4) Behandl ung der von der Schut zgruppe befreiten a- Am nogruppe mt

ei ner sghwachen Base. 25 12. Verfahr&n zurQHerstellung eines Peptids, das
die folgenden Stufen unfaBt: (1) Bere | lung eines Tragers der Fornel 30
Trager -NH2 35 O (X)NH '

15

O~ Tréger

\'\_/- 20 - worin X eine Schutzgruppe bedeutet,
{2) Synthese eines mit der e-~Aminogruppe von Lysin verknlipften Peptids,
(3) Abspaltung von X zur Erzielung einer von der Schutzgruppe befreiten a-Aminogruppe von Lysin
und
(4) Behandiung der von der Schutzgruppe befrsiten a-Aminogruppe mit einer schwachen Base.
25
12. Verfahren zur Herstellung eines Peptids, das die folgenden Stufen umfaft:
{1) Bereitstellung eines Trigers der Formel

30 Trdger — NHz
85
O
: NH
L (X) N
40
o) /\/‘NH;

45

worin X eine Schutzgruppe bedeutet,

{2) Synthese eines mit der frelen Aminogruppe verknlipften Peptids,

(3) Abspaltung von X zur Erzielung einer von der Schutzgruppe befreiten a-Aminogruppe von Lysin
50 und .

(4) Behandlung der von der Schutzgruppe befreiten a-Aminogruppe mit einer schwachen Base.

13. Verfahren nach Anspruch 11, bei dem der Prolinrest mit dem festen Triger Uber eine Esterbindung
- verknlpft ist.
56
14. Verfahren nach Anspruch 13 bei dem die Esterbindung gebildet wird aus N-Acsetylserin, Glykol-, Milch-
oder p-Hydroxymethylbenzoesiure.

16



(XYNH <N 40 45 worin X eine Schutzgruppe bedeutet, (2) Synt mum,ﬂ 'ﬂﬂ"m m
der frelen Am nogruppe verknl pften ER®45884183) Abspal tung v ‘
Erzi el ung ei ner von der Schut zgruppe befreiten a- Am nogruppe von LyS| n"6cd *
und (4) Behandl un der von der Schut rup e befreiten ca-Am.n ogr uppe m t

ei ner schwath % 3'"9’\‘/é’gf Ed %Q?" dighe, gbef der Lysin- pdef Ryglinrest mit dem

Pr ol { pr est mt odf "W@?""@u 'Stest er bi ndung verknUpft ist. 55

14. Verf ahr h An 1 t ebj

N poety ! gor T SR et B S0 St SRR B AR, i o il
458. 841 IIIIIIICIIIItI 111NE H 111111 'l 15.

Ver fahron n woBks R odor

Prol i nrest ?IC'?I eﬁdg%ﬂ%%‘remqw%&%g?-?%dor gs%ggu“hﬁ%gdo{}%rg&khﬁﬁ%&&l sstt 16.
Ver f ahr en np&landiediihsiCh 15 be! dem di e Li nker- oder Spacer-Reste B- Al ani n-
odor Hexaret hyl endi- 5 am nreste sind. 17. Verfahron nach oi nemder
Anspr Uche 14.- Paspardacii base GleNdplice Boningbilzd s oppord Golidb, - comprehang) Ll BfrBposs tépondant 3 la
Revendl| cat | onsorib(le généfaieGpar ati on A base de popti de i nmobili s6-support

sol i de, conprenant un conpos6 r6pondant & la formule g6nerale: 15

Pepti de 0 Q\NH 020 0)- Support 25 0O X est un groupo

protecteed, et R oet une chai n%er.lr@:i%é d’ am@o aci des ayant un groupe
fonctionnel. 2. Prdparation a 'base de peNIi mmbl | i s4- support solido
tell e quo revendi qude dans | a revendi cat | conprenant un conpose
repondant A la fornule gdneral e: Pepf Q&NEH

bzo

O— Support

25
ol X est un groupe protecteur, et R est une chaine latérale d'amino-acides ayant un groupe
fonctionnel.

‘2. Préparation & base de peptide immobilisé-support solide telle que revendiquée dans la revendication 1,
30 comprenant un composé répondant & la formule générale :

Peptide~NH

35

(XINH

O—Support.

s0 3. Préparation telle que revendiquée dans la revendication 1 ou 2, oli le résidu de proline est lié audit
support solide par une liaison ester.

4, Préparation telle que revendiquée dans la revendication 3, ol ladite liaison ester est formée de N-
_ acétylsérine, d'acide glycolique, d'acide lactique ou d'acide p-hydroxyméthylbenzoique.
55 _ .
5. Préparation 3 base de peptide immobilisé-support solide, comprenant un composé répondant 2 la
formule générale :



35 40. (X)NH 45 O-upport 50 3. Prdparation telle que revendiqude dans |a
revendication 1 ou,2, od |le r6si dERIR4GEMIBE est |id audit \“M“W“‘\HH“\
par une |iaison ester. 4. Preparation telle que revendi qude\‘ “m A
revendi cation 3, oOladite |liaison ester oet fornee de N- acdtylesdtine, '
d' aci de glycolique, d ag%&agti e ou d' aci de p-hydroxyndt hyl benzoTque.

55 5. Prdparation & baseé pepti i ilise-support solide, conprenant

un conpose repondant A la fornule ale: 17 \ tl~illzl |11 I
S suppogt 5 GXINH QX)H 10 ' _

Peptide 10 ob X est un groupe protocteu R est une chal he laterale

d' am no- aci des ayant un groupe fonctio /15 6. Pr6paration A base de
pepti de i nmobilis6-support solide gue revendi ques dans | a

revendi cation 5, conprenant un conpose é_q,pen,da.nﬂa&-l Beptidel e gdndral e:
suppor tieNH 20 0 25

( 30 W -%.iH- Peptlde 35 7. Preparation telle quo revendi queo dans

| " une quel cosiqMeestian grenpe Nuidtecteut, AR [@sie cred chatne Siatéral® d'anino-agidsD ayaat/ et groape t
support sol ifombiorwelnpr end, en outre, des residus de |liaison ou d espacenent.
8. Prdparation tolle quo revendi qude dans | a revendication 7, dans |aquelle
| esdi t 51 @si Riéparatien 3 basp de pentide imnobilisé-suppers palidetetienque seysndiqiéssdans ireyandiogiéon 5,

. B- al ani ne oWMAreRask uhsomRoséiereadaalf Iadormue gdofrdisar at i on tel | e quo revendi qude
dans | une quel conque des revendi cati ons prdcddentes, od X est un groupe

protecteur t-butyl oxycarsgggglr%. NH
o

2 0
QONH
30

Ni{—Peptide

7. Préparation telle que revendiquée dans I'une quelconque des revendications précédentes, ol Ia liaison
avec ledit support solide comprend, en ouire, des résidus de liaison ou d'espacement.

v 8. Préparation telle que revendiquée dans la revendication 7, dans laquelle lesdits résidus de fiaison ou
40 . d'espacement sont des résidus de g-alanine ou d'hexaméthylénediamine.

9. Préparation telle que revendiquée dans I'une quelconqus des revendications précédentes, ol X est un
groupe protecteur t-butyloxycarbonyle.

50

65
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\
45 50 55 18 EP 0458 841 Bl |

Conpose repondant a | a-formnul e: PeptEPd 4585841B115 L,!I, l”)l"””’

o] 4 11. Procddd de preparation d' un peptide, conprenant I””"I
consistant a: 20 cgl%?daour nir un support rdpondant | a fornule:

28 30 (X) NH%Loppess seropdanizda e - yn gr oupe prot ect eur, 40 (2)
syntheti ser un peptide attach4 au groupe e-am no de IyS| ne, (3) enlever X
pour fournir un groupe a-am no depr ysine, et (4) traiter ledit

gr oupe a-sarri no ddproteg4 avec une base doucd, 12. Proc~d4 de preparation

d' un peptide, conprenant |es etapes consistgnt a: 45 50 55 19 EP 0 458
8641 Bl [JTErrrr ii §ti zl~ 121, 1201 111111 iii ~11

Il (1) fournir un support r6pondant a la fo | s: Support

10

:l:‘s

15 O

11. Procédé de préparation d'un peptide, comprenant les étapes consistant 2 :

\\J 20 (1) fournir un support répondant & la formule :
N
25
O
30
(XINH
35
O—Support

L/ - ol X est un groupe protecteur,

40 (2) synthétiser un peptide attaché au groupe e-amino de lysine,

(3) enlever X pour fournir un groupe a-amino déprotégé de lysine, et
(4) traiter ledit groupe a-amino déprotégé avec une base douce.

12. Procédé de préparation d'un peptide, comprenant les étapes consistant & :

50

55
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-
10 - \ - 15 20
est un groupe protecteur, (2) syntER0#S8841B1 peptide attache ﬂ“

ot X
amno libre, (3) onlever X pour fourni®r un groupe a-amn no dep \@B\‘Eﬂll\““sl“‘!“

lysine, et (4) traiter ledit groupe a-am no ddprotdgd avoc une *base douce.
25 1. Pr oced61)tf‘é'f'""dﬂ§“9"§'§9?ﬁﬂldﬁmg"‘lf&rﬂ’é"el‘a revendi cation 11, ou | residu de
proli{pe est lie audit support solide par une |iaison ester. 14. Procedd tel
quo revendi que dans | a revengPPRPEENT—43 | adite |iaison ester est fornde
de N-acgtyl- sefine, d'acide glycolique, aci de lactique ou d' acide

p- hydr oxyntt hyl benzoTque. 30 15. Proctd4ftel qus revendi que dans |'une

quel conque des revendications 11 & 14, | e residu de lysine ou de proline
est lie au support par |'internddiaire d& residus de |liaison ou

d' espacenent. 16. Procede tel quo revengf que dans |a revendication 15, ob

| esdi t sr esi dus de |iaison ou d' espace t 350 sont des residus de

, -al ani ne ou d' hexan®6t hyl bnedi am ne. 17. edd tol quo revendi que dans
Pune quel conque des revendi cations 1{X)NK6, est un groupe protecteur

t - but yl oxycar bonyl e. 40 45 50 55 20

15

o oll X est un groupe protecteur,
{2) synthétiser un peptide attaché au groupe amino libre,
(3) enlever X pour fournir un groupe a-amino déprotégé de lysine, et
(4) traiter ledit groupe a-amino déprotégé avec une base douce.

26 13. Procédé tel que revendiqué dans la revendication 11, ol le résidu de proline est lié audit support solide
par une liaison ester.

14. Procédé tel que revendiqué dans la revendication 13, ol ladite liaison ester est formée de N-acétyl-
sérine, d'acide glycolique, d'acide lactique ou d'acide p-hydroxyméthylbenzolque.
30 -
15. Procédé tsl que revendiqué dans I'une quelconque des revendications 11 & 14, ol le résidu de lysine
ou de proline est lié au support par l'intermédiaire de résidus de liaison ou d'espacement.

16. Procédé tel que revendiqué dans la revendication 15, ol lesdits résidus de liaison ou d'espacement
35 sont des résidus de g-alanine ou d’hexaméthyl@nediamine.

17. Procédé tel que revendiqué dans 'une quelconque des revendications 11 4 18, ol X est un groupe
protecteur t-butyloxycarbonyle. '
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