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The present invention relates to certain novel peptide derivatives which
possess phar macol ogi cal |y useful properties for use in treating

aut oi mmune di seases or nedical .IPEPFfb mEFlvgwags rheumatoid arthritis
celT 1 nedi

and other MHC class |l dependent at ed di seases. The
i nvention also includes pharnmaceutical conpositions of the novel peptide
derivatives, procgsses for their nyfactyre and.fhei.r use treatlng

one or rore of tha&he presentinyentionselatesdo certain neyel pgpti v eéé’ﬂ'ﬂ? PASESS and

I n.the produ o?ﬁfek‘ Hiins BisSate I
treat nents. ﬁW&gl@ﬂ% mngf t1on %rlﬁﬁté &‘e&%anr?gr?ﬁfohmneé rales poﬁg%ﬁ?%l%
dependents oncdrthitionscsugh ia$ thenmatoichartiiritisrand other MHIC ictpss'H depenientT-cell ntedinteder

T cells cannot respond to antjgen_alone and are only triggered
ant i gen whendiseases; Theripyention alspanclydes ﬁawmmlm ;tmnsy?ehsmpw@imm)

ot rmer Sgﬂ%@u&i ook b el mifethro 4 hbiP AT Wfhafifone or el of e
elicit a T-kaforahentiohtd digcaséyrenetlidat Boriditiotistand iimthielpRodietibn bﬂﬁd\&l‘ﬂﬂﬁmac@hcals

the cell bearing the antigen.- VHC class Il nolecules elicit a T-hel per cell
response whi fir use in such medical tseatmentsx pansi on and naturation of selected B
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the ability ptigthé t:gmm . H6weRE Taklls cannot respotidito adfigkn didtieaidlafe odly tfgg

foreign) antigens. This discrimnation is required to enable the 2 |mmne

system t o nobyentigenawhenritis complencwith gnejor histoeompatibiliye nemplex ((MHG)molecules o
tol erance to,self ei n and t 1=reb vent dama ti,ssues.
An aut oi mmunte e surfate (gl genr;gg 9&“& @’e‘f #83& E‘g’%ﬂg ﬁége“ga el

allowing the i mmﬂﬁ-l@héfa%@ﬁnb&cﬁl@é‘éllcxﬁg’ﬁikﬂ& cell resports@ vihidH RSWBSn Wecdesicrione
joints in rheumatoid arthritis. It is thought that the nmai ntenance of

t ol er anctS andf thewsll bemntaﬂmalttgbn.aMHE classi mileadsselicis acdi-helperaieli yespopseriich
on the function The observfat i.on that
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oy aut o1 i FEole 8 Sxpansion AB8 PARRREH of selscter B cslls (i, BEngIpion of Antig spReticar
MHC al | el es hiﬂﬂﬁ?ésfaﬁﬂ&ﬁ%t‘idﬂ&nflé&? 410l ecul es in the pathogenesis of
nu

aut oi mune di sease.” For | nstance e sclerosis is linked to the
i nheritance of HLA-d@itieal requlmmemomhcmndnqneamn igithe kbifigystondifferentiate between

HLA- DR3 and/ 4 Ha di.tis to HLA- PR5.

et cul ar SIEEBRCRGIPT P IR Sulact: TS Shuminan S 0 Soable the
di bt :
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HLA- DRAW14 arsiérancetbAclPipioteihs andstheteby preventing damage to normal tissues. An autoimmune

disease results when self-tolerance breaks down allowing the immune system to react against

self-tissues such as the joints in rheumatoid arthritis. It is thought that the maintenance of
tolerance and thus avoidance of autoimmune disease is critically dependent on the function of
25 MHC molecules. . |
The observation that many autoimmune diseases are linked to the inheritance of
particular MHC alleles suggests a key role for MHC molecules in the pathogenesis of
autoimmune disease. For instance multiple sclerosis is linked to the inheritance of HLA-DR2,
insulin dependent diabetes mellitus to HLA-DR3 and/or HLA-DR4 and Hashimoto’s
30 thyroiditis to HLA-DRS. In particular, an especially strong association exists between
predisposition to development of the chronic inflammatory joint disease rheumatoid arthritis
and the inheritance of HLA-DR4Dw4 and/or HLA-DR4w14 and/or HLA-DRI1. It is thought
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that the aut o%’m’rune di sease associ ated MHC nol ecul es bind to cer'fsrm'%‘91
sel f-antigens and present themto T cglls thus stinulating an

t oi t des diot t
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(especially the 5 activity of pathogenic T cells .g. Th'l cells))
and/ or whi bindito ﬂlmmmvalmsoomeq' MHC malecniesi and/or elther‘lpre!dnt ﬂ'ne(bmdgng gih 2
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aut oi nmune response An agent of this kind would offer therapy
for the auﬂ‘meﬂsr(m@'ﬂx%edbéompcpudes whmlx:inmclmm MBGemalecalaphy es altermative t he

i mmune system thus.limting deleterious ffect Thi,s ki nd of
profile wofh %°§P‘§mnf§“° A4 p%ﬁ‘é‘rﬂ‘éﬁ%@ “el ‘éfﬂ“ UIMIIRE FE3PORes e as e
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NSAI Ds, whi ch d(Amlyenh@Mhlsddx)d beﬂlﬁfoffﬂraﬂleriﬁyfﬁethmtdnﬁmaﬁehsease whilst avo:dmg
progression and are often_ associated wth unwanted side-effects. Treatnment
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t f
o0 oa o PR (OB 8 SRRIRAR! b lsBer current (RORORR SR IL Ebaf 0

based, di sgmatmasidiaftlititig h@@cdmempdrhmﬁraaﬁ:ew reatatieurnatoiiethiritis énitially with
cytotoxicity, would therefore of fer significant benefits in the
tr eat nent sympmmﬁagpnéﬁquﬁhmm:\lﬂs, whlch do not hqn@mw@sge figiad effeetanstisegsq
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T- cel | 1t idisghseQelies on the use of the so-@shllm&xcﬁ-hwﬁﬁts Ofteheiedes gitryd chRfvkic
di scovered which inhibit HLA-DR restricted T cell activation b

Y.
bi ndi ng t o cPmpowNshiek arecof hmlrrérqsﬁwyanésm FaYSE Ay eRRtopidityproblems. A rationally

alternativ N

the bi ndi ngﬂ%e?"gﬁ%g%ﬁ“*fvﬂéé“ erih °‘Q’E§£°‘g&£ ﬁw‘ 58 ?*S%é ‘°§185‘25;’ ﬂaﬁé&?
cel | activaffepsighifitanbensfits dmir &da&nentofrhaiﬂiatoidfabthﬁﬁs protective T cells,
or which int eract with MAC nol ecul es by an alternative mechani sm of

action, so as t deptidesare dwlomflytemtmalaﬁatm Appligation, Publisatior No@gs ponse
t hat dhRS N
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(set out 3Q‘.ce]t)§ﬂm0§urprl singly possess such phar macol ogi cal | y usef uI

properties and this is a basis for the present invention.
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pr ovi ded a tﬁ%ﬁ?‘f’ﬁg c& / {)g?lqn eby mvillﬁg W %%—Dg moﬂa%ules,vﬁtgre i94 cht{h:{lﬁng' teed for

alternative compounds which bind to such molecules and/or either prevent the binding or

25 displace already bound self-antigens and/or inhibit T cell activation and/or increase the
activity of protective T cells, or which interact with MHC molecules by an alternative
mechanism of action, so as to prevent or modify stimulation of an autoimmune response that
causes a disease or condition referred to above |

We have discovered that the peptide derivatives of the present invention (set out
30  below) surprisingly possess such pharmacologically useful properties and this is a basis for

the present invention.



formula, | (set out hereinafter), or a pharmaceutically acceptable salt

-t her eof , wo 9ME8Teei N P is a hydrophobi c resiPoRGB7/01491
AAlerr], AAlerr], AAerr], AAlerr], AAlerr], AAlerr], AAlerr] and AAlerr]
are L-amno acid residues in which 1, -3-2 or 3 of AA, AAlerr] and

AAlerr] are sel eﬂc@&dﬁfg%ﬂe m\/ﬁ&fﬁlg{m&& fon'thérei gr‘#g f%g{iagdgﬂr‘,ggJ_,A of thét

out hereinafter) rern nis-an i

X is - NH COformuf} (sétanit hmﬁhﬁemorﬂ@madwuwlqrmmpﬁbk salOthereof, Rl err]
and Rlerr] are selected from (A), (B) and (C) wherein (A is
a group of ™hereibrnula -(CHerr])-CON(Rerr])(Rerr]) in which ais an
integer 1 or 2 a d Rlerr] are independently selected from
a group - [(Clﬂ[er?quf'gdrofﬁerre}"ﬂ?err] in which Rlerr] is nethyl or .
ethyl ang mis amA'p mAﬁ,Me‘ AR’ AAAF, ﬁA’aﬁdeﬂAhmi-ém:do ackirasxduesanamicwmen
mi-s 2, 3, 4 or 5, th ,plue of in each -(CHerr])bO unit is

i ndepende nt LZy)r Saif oA 'e AAT andh 2A 318 Sdectg@ from a residpgpf the Laaminguasidoef formeula IT (set
formula - eﬁ; %‘éb@&HZM CONRerr])(Rerr]) in which c is an integer 2
or 3, d |s St et 2 or 3 and Rerr] and R err] are independently

sel ected froma g‘p}ﬁ%msanmw@é,q-l[zegro}x[err]O]p Rlerr] in which Rlerr] is
methyl or ethyl and p is an integer 1, 2, 3, 4 or 5 when pis 1, e

is 2 or 3 and V\héfnspNil-bC -, -GO-{cashony]) o1©.QQ+ (axytarbonyllin each - (CH2)[err] O
t d d l,ect e d 20 O i
;ploupI gfl tnhgpfegrm E?é??icof’bgé}’]@g}ﬂ@[%%’ lalnn whi ch R[err]( |)sI > e

met hyl or ethyl gm'ls&%ragﬁafmefomdg(@ﬁyé- PR ’)gx ﬁ%%xcﬂa Wﬁﬁihtagenoizahd

is 2 or 3 and wh 3, 4 or I n eac
-(CH2) f O uR*tand R* andnq)q:eddentlb')selse!béﬁmda groop-ICHJOR-R” in which R* is methylror

Festdubs | n oA Bl 1o st 2. 3, or 5 Whoe e g Lo et S g B

resi due of ﬁo;ﬁ ove and AAl err]
together wt Rﬁﬁl&kfer r?&?ﬁgmdl gig)r gﬂ%{gé#ﬁ?ﬂﬁ}eldﬁ ‘1@%&33 %larlugﬁ | Va, V or
Va (set 15 out(Bhisraegroap ofthy formmm«(iﬂzm(cmbd-éﬁdmﬁ)(&‘)m wnhielpe ickerinteger 2
sel ected from hxdrogen and (1-

met hyl ene; ©r 3,dis an'integer | 3r°";&ﬁ§’@rlf~ and%{?aé? FFCP%&E%‘& qeiecﬁg(?tg]aogrrm err]
and AAerr] t;oj},rﬁ“m LIRS 1@% grgk(ﬁgls%ehﬁ éCZP%, 40 ?r? &Hm%gkﬁ{ ¢!

and AAlerr] - cte romare or mul

as defined 3:92 orahﬁ&whenﬁns%s umgsmervamtfhre%e‘aoh FICHL,Y00 upit ¢ intiépendeantiyul a
1, 1lla, | Va, Vor Va (set out hereinafter) in which Ra, Rb
and Rz are |Sﬁ‘9§ﬁ§é eﬂ"éct ed from hydrogen-and (1- 4C) al kyl ,

g ?:(13|_/ ?;B |9 ?Pg >1< Z gi N Q) 5’934 Er\(,hﬁ 8Ffthe formula -[(CH,))H&? R RRiCR R is methyl or ethyl and g iian

and Qis O‘Lm\UF&qr 2] 3, Wﬂvﬁéﬁ%ﬁ@ﬂ{fﬁa or$ andviteh@ds 2f 34 ¢rls, 4ie) wllbe/for fin each
met hyl , 4- carbannylcyclohexyl

b |
121 gg; bgggzl %gﬁwnem#p s ﬂﬁﬁl@ﬁ"pﬁ 3;4-carbanoyl phenyl , 4-
(car bamoyl met hyl ) pheqyly, 244&%{120%‘%@)&)\9&}8&@% a@ﬁr@gﬁ&s’]g%h@éﬂ ot vdih

group of the
of AA! and AA” are selected from a residue of the L-amino acid of formula II as defined

25 above and AA* together with AA® form a group of the formula III, Illa, IV, IVa, V or Va (set
out hereinafter) in which Ra, Rb and Rz are independently selected from hydrogen and (1-
4C)alkyl, and A is oxygen or methylene;

or AA', AA?, AA’, AAY, AA’ and AA® are L-amino acid residues in which one or both
of AA' and AA are selected from a residue of the L-amino acid of formula I as defined

30 above and AA® together with AA” form a group of the formula I1], HIa, IV, IVa, V or Va (set
out hereinafter) in which Ra, Rb and Rz are independently selected from hydrogen and (1-
4C)alkyl, and A is oxygen or methylene;



5 formula -Alerr]-dJerr] in which Alerr] is (3-7Calkylene or

Alerr] is selected from (1) a group of the formula -Alerr]-Blerr]- in.
whi ch A{WPPPM6538 b phenyl ene or 1 , 4-cycl ohexyl ene and B[RFHEBI7E81491

(1-4C)al kyl ene or Alerr] is met hyI ene and B[err] is p-phenyl ene or

1, 4- cycl ohexyl ene; and (2) “of the fornula .

-A[ err] - B[ er rM&O}LNHa,NRcMWAFu?Irﬁc sseleted flopnd -4@palkyl,] i s p- phenyl ene

o1 oup of 2 l‘ﬁmqgffw?ﬂéa”d g Briepio) 3@&1?%%%?% P

ndepen - and propyl; and
:?d |g h%?yggﬁl or (1 gdiéiﬂ}l ?wbaﬁ%?lgﬁﬂﬁgﬁpﬁgﬁéry?ﬂxWh Propy '

j met QW @Wﬁmﬁ)ﬂhﬂnﬁ, i-ﬁwmﬂmwwwgmﬂh)ﬂ lang a‘fm“l'}dflhed I
am in i per zln eridyl or 4-substitute pi peri dy
wher & ﬁ’ﬁ'@ﬁ ; Ali‘§(3§3¢)9®9§’3’°ﬂ'om carboxy, 15 carbanoyl,

N-(2 améo nmoyl- and ‘N-(4- am nobut yl )carbanoyl; or Qis a sequence
of amno acl d residues or an ani de thereof. Accordi ng
to a f ur (ih egraupofthe fmhntxlaeAi‘-m?antwluch Aﬁsrgephenyhnemr Hdayeohexléndand B ivvat i ve

of the formula | ( out herfl nafter),. or- a pharmaceutically

accept abfleAQ@alkylanger Aois me K\'Fé? andB prqhenylene or lﬁéxflé‘iliﬂ}ex)'h}ifééﬂ] AAerr],

one-of | K20 Berdblaf s foifls A AR B NicR By S, 30 BARAER 10 o1
L- anigno @rlcherfleheoani Ces (1-3Cyuatitylene; and herei nafter) V\:heI’EI n n X, Rerr]

and R[err] have a éhof the meani n defined above;. or AAlerr],
AA3, AAGG isarerauniofthe formu éﬁmzlaefl which eachsRpjisindepgn ldtselsﬁed fom

AL g i i ﬁﬁﬂ' 10 R 19 B0 o PSR el py BB O
group 0f4—iﬁb€h§lql’-ﬂpéﬂz1hyl|, 4—(2-‘(2-ﬂyﬂﬂoﬂydh@b%tﬁyl)-mrp:ﬂ£ﬂﬁ] 4-ailifs-1 Ipipefaisl) ] .
AAlerr], AA[err err].are L-am no acid residues in which one of

AA[ er r] l]e:rr%subgn@@ﬂécpmmdmmn thedcambstisnent ixselected from cathpxy aci d

3]; oLp of oﬁ’squftag{rgg &f@)ﬁ‘ﬁ%ﬁa ggl Qafh? Kiﬁms%%ﬁ@%ﬁ%&aﬁﬁbg%lﬂewany of

t he val uaslﬁeéatﬂﬁdaaidwsiduesoranamdethereof It is to be understood that an
am no acid of Q may |ndependently have the D- or L- .30 stereochenistry.
Fur t her nor e, AfRORdingtaa fithienaspeetof iyemysnfiop there istnipdded 4 penside derdvative 06d t o
be the I r lﬁﬂlnaﬁ I ere
Qis deptl\ﬁge lgf &EPO‘R{Qﬁ%Hﬁﬁggﬁg aerl per am‘%’yr%&ﬁ er |s§[t &mgb%éﬁlémans

t hat thealay dAAX,yAAI QUARS, OIAGL A 7G@ntl AR dr@L-amino acid re%e@ﬁ{ WhitE 9ne of AA),
PCT/ G|39701049 -5-

anmi Y achd4 mdaa] isisglepted frameairesidue of the L-gmisg geidiof formula Hdsateube under st ood

t hat vvh ! r { N0
aci d. "1 ¢ Dereiaan@ T Whgrip, . € ol K5 il ' ekl dORARF a0 B0, AN

ref err edAG, ARBAAY afd ARG hietloambit dtid Residdes iatwiiclione@ A A Pand AlA Pishiyletled ,
aza- al ani ne and aza- gl ycine which have no chiral cay bon atom It is

further fretntﬁetes}duw%ﬂlg beamine ecid of forawla il gs defined abovarandAA Hogsther witfcAdde
both str ht and anche nt s r n rs
permit. € 2 g”hﬁ@p“ﬁ %Fégmi %03? H’Wa&a? s ARE RRF i KRR ot
25 L-amlno acid residues in which one of AA! and AA4 is selected from a residue of the L-
amino acid of formula II as'defined above and AAS together with AA7 form a group of the

formula IlTa as defined above; and P and Q have any of the values defined above.

It is to be understood that an amino acid of Q may independently have the D- or L-
30 stereochemistry. Furthermore, when Q is defined as hydroxy (OH), this will be understood to -
be the hydroxy group of the C-terminal amino acid AA®. Similarly where Q is defined as
NH,, NRcRd, piperazinyl, piﬁeridyl, etc., this means that the hydrox'y' group of the C-terminal



It will further be appreciated that when Rerr] and Rerr] are both groups
of the for nw@ ofifesss the values of a, R err] and R err] PCHGRPEIMI may
be the sane or different to those in Rer]. Simlarly when Rlerr] and
Rlerr] are both groups of the fornula (B),-8he values of ¢, d, R eer] and

ohen R orr] S0 AFRARCisraghflov3Ea loup! 14 ER01 bOubdEiGed fharbRit bn oBD.

of f, g and Ricd islrefefreRicthig meais ahalphaansinoecids Itds alse tebe undsrstonskthatiwhen an L-
err]. It is well known in the grt that co ngds,havi ng a
cR[hi ra} cent ramingycighds sefemred torthisplgo includes amigo “ot“‘ﬁl%tsﬂ’éprﬁf Q?X’gy'éleﬂw PR
di ast er eoi soner.s where t.h ' i LAl 146 n
pe @éngéﬁggp&g%&?n& PiiFal Sbofi & LIt %&)m% understood'thafl

optically ac ifast er eol soner. wel - known 1 n

the art tqat oghehd termBandt & HaliéyIbinohide both!straipht atid bramched chain sariasits when the
racem c or d?astereorreric m xture may result | arge|ly, or solely froma
si ngl e opti cedrbon munbers persitreFhe same\gonyenting appligsdo ptheriRdicals: ood t hat t he

i nvention concerns any..formof a ' ' ¥ Pmng ih
possesses the ﬁw‘ﬂf@@%@ﬁ@%ﬁ%@%@é&@éﬁ %e(tﬁsoéég{oﬂgérgfptg? I es. %[)’
is well knowﬂ,eiamlfegs A AHA'R*GPRORiaGibe the same or différentdo tivise PR?. ySimikatly evhen
I soner, for exanple By separation froma racem c or_ di a'sst eregneric 2

m'hxt ure cont ﬁd‘ andB? aredothsgroups qfshtlp@rmuhrfaﬂ,_tﬂlbndpe&@cﬂaﬁi R ,Rs_siﬂcl,% nwy%e th‘l’_ I
et T STt sivhe SediBireat tofhoserip B s K0 204 1 o] gfRBF STk thnRiC e ¥

(s al so vel | aangrs B ahdR G R' RYbE el of ifferdd % M3 BRI 00 cal

properties of st cemc or diastereoneric mxtures, and the individual

optically active Itiswelliknownris thefapt thatcompounds hayirigrachitabeentre agay exist in the dorm
herein. The person skilled.,in the.art i.s 25 hergf ore easily abl 0

obtain the pgfﬂ racgmate @56%@@&%%&%&’5‘%% i ?%)88“3*‘"? erﬁyfrgltﬁemre) or
having the bggg%hﬁ%kly%ﬁ&é@ﬁ%&ﬁ&%mﬁm&ﬁﬁ%mmﬂ knBwh &% fefart thitd S

to be unders e present 1 nvention al so enconpasses any
pol ynor phsc fpaﬂmllaﬁbiold?&ﬂl actvityassovintedswith aracemic or diastencomenjc mixtungmaay result
thereof, of a peptide derivative of fornmula.,l whi ir@g‘o se#s?seé théa d that th
beneficial largely oprelelyefsom agingls onticahe astive dsomete it grelpre be fndersiop €
Sui t abl e i ndepen b | Ldee BostdNsed the .
L e e SR RBAER B S B b EploB e PR P o,
‘when they ar gféteinentioned Wuﬁ&ﬂy assfulprepsrtieso fIt fsovell knmwinl in dhe drbhow to obtain a
part of a group of the formula II_}, IIIa\, IV, I'Va, V or V%’m'i nCA.ugel f or
exanpl e, - t hosingls optically gctive isomer, for exaggplg by separation from a racemic or diasteréomeric
PCT/ GB97/,Q1491. .. . . . . b
nat ur al | )2 oc F‘Fﬁfjm%m"ﬁ’& tg%}saxsnelé%%%go&l vggtu?%aétealéxﬁgﬁsésug g ef:hrgglra%oigg l?lhg’r?ry y
al alni ne (A ?l)ﬁhir)al sylnthe_sﬂ|u§i(nE'§h;épﬁ©bﬂatéGbﬁ&ally@°ﬁ?é smiﬁ@n;ahﬁalhbfhwmﬂm(é%) ,
i sol euci ne e), lysine (Lys aspar agi ne n), . am ne n
ar gi ni ne ( Ar ggxemplificdhergin. (irigalso well known igshe arhow éﬁAi?t’F'i‘FBgT EF(?F.‘"““&%"')”I
Resi dues of am no.acids .such as | RS ic riktre -1, K:] pricAIR Moo
2, 2-di et hyl g|f§¥8ﬁ¥8?s 0%“‘:&%& °§W£§*ﬁo. C acsl’gn%ﬁﬁﬁl&,’wdwq ©
2, 4- di am nobq&&ﬂéhis,cfoaékﬁnﬂﬂ%?hsinﬂtmas' says desuribed hereind The persof Akillpd in the art is

| a

ST aciabesbindin et g e A S
et ahyr of nacving (e pESf) BRHaRbIBBH) HOpiris gl a0 kit 106 b} tidctsood that
carboxyl i ¢ acihd phdsestinPérfion alsb eficonysdases any Polyiorphic forM, any autoter boany solvate,
or any mixture thereof, of a peptide derivative of formula I which possesses the beneficial
pharmacological properties referred to herein. o
30 Suitable independent values for the a-amino acid residues AAl, AA2, AA3, AA4,
AA’, AA®, AAT7 and AA®, when they are not a residue of the amino acid of formula Il or form

part of a group of the formula IIL, Ila, IV, IVa, V or Va, include, for example, those of the 20



10 this neans the fornms in which the ring-junctions both have the R
configurﬂ@ - bot h have the S configuration.) Residues of
correspo %Gﬁ?err] met hyl ated anmino acids may al so be PCT/GBIM4Y as wel |
as residues of corresponding amno acids in which a free side-chain

car boxylic acid function is estertfied (for exanple as an (1 -6Q)

al kyl ornatuslly pcqusring smingacids eneaded by the genetic cagdnpasticwlarhoalamine: (Ala);

car by vt al SRD Giydihé Qotyf hBfiine PR dbitShe S doaigs 155 ‘n%q%snm
benzyl c@yshy @Ntﬁhme (Gln), arﬁlnhfﬁ(&gj ﬂa&&m&@mﬁgaumvm%d ?ﬁgmﬁf

stitu ntlsa

reS|dues of substltuted lycine in whic

g: 83p 8]1: esidues of aming Wn@ww@m (sar)NI-f{,%Bﬂl]l?mdmn:,feI}dieth}dgsl?%m?(r) Zl o
g( s%a czda rh?aélfrnglf’ép#’%?w gﬁa&‘% ifl?}'}'ﬁ%ﬁ'{?é é‘ﬂ!?%@gq -amino “8%9)8 aeidi de or
chlori de()Abuy,momc@fginiﬁe,%rﬁobﬁeﬁym&ﬁh@ mﬁ%ﬁ%@&)ﬁ Ellx;ph%ﬁl{her rqlf vvhet 0 4

or a grou forrrula-ECH[err])[err] rein

o2 9 Ny Mpanemm,m-mm H26NH-600H 51234- each Re 1 s

d | t l-kyl h t hyl
cthyl | eyl ie-3 RMoRViE S8 (Sl SrtvdioIoie o e asi oD (i ch
it will deealiapsi &rqumiﬁea%&b&m%ad (Dic) aré &sd §fitabit! gm%eoggglgﬁeféﬁe% o

N-terminal amno acid AAlerr]) includes, for exanpl a
hydrl€p hahisanepns the fgumnazﬂudz thymnggmduons both hiave the R confighitation oP Béth haws omat i ¢

or m xed, 2 batJ arorra ic or a atic/ heteroaromati c organi c group
of fro q‘g 3309@%8 ‘6‘?ﬁ§° °°"°SP?%41££} ated aminorasidsanay also bect ed: from
oxygen, gg&;}feg . , Nk, N ,Ou for
exanpl e %H%f&gﬁf;ug?‘i’?%ﬂé{eﬁor mul a d @Mhs ‘é‘d’hmhf‘%%gﬁ%&‘&ﬁ% clrbox 9153

R. NHCO- ,acid fon@ion is &t&nﬁﬁ(forﬁxbﬁﬁﬁ-as aR(B6C$alk§mi- Hin@-estef)mnuﬁalfpée sfdel Ncl udes,
for exanpl e, |.OC) al het eraryl ; aryl (2-1CC) al kyl ,

het er oarSpiaAML %‘éﬁ“& a‘%ﬁ'&f’%{ Exﬂf@ées methylated); Pcet&luaspﬂ(ochm@cpémn I,
arylgycl afiave al kyI

3- bi phen daﬁf 4- b(lforﬁény?@ ??&%@xﬁl%ﬁ%}%y Lﬁ%ﬁh@?ehy K mﬁﬁna@

Eap ht hyl mthl;lb vaphemobu;lgrfenguanmm r&sﬂiueabmi-snhsanhédmbcmam whiéh the 2-

ngr/e rc;%g;‘){‘bﬁ %'Ps a group of the formuYD(gzljz), I%?l whereinsis1to3,ora group of the formwla

whi ch- vaf( N RS Kewhéi€inp 18290 Qranfm{r fsa(émrﬁ% r@%ch dﬂ@c&? ?iqtlﬁg

(1-4C) al koxy substituents. articu ’nt i on
i ncl udeélydth:demr&hblndse), Ot)nampdfthe fonnuii -(Obh) NER el whereini djlls\lﬂlomfbra gréuR CO-
as f| ne I ular e | ment of the invention

i ncI de§ glﬁn&éi%} E@(@luﬂﬁ%ﬁf ‘ﬁ/gigc’ %an Whereiimhich laghibreeigroups i s a

5 hydr %B&Pkéfs ﬁhéﬂéhéén'ﬂ? sel@ét@&f%hﬂaﬁfog%h aRH R ligééa?l{ g%?:ar vﬁ{eﬁ’i@ %ﬁy]g"p of

from5 to 20 carbon

i ncl ude, for ﬁematablearalunffernhehydmph(ﬂxc teﬁlﬂ)laPl(whichﬁEWilV&e appPeivted i lattached
2-meth i sophexyl, 5-nethyl hexyl and octyl when

- |
| f ? r f spgg?/?‘“ aIHRR SO 0?395{%41@9“'&1%0! includgse foriexample an arganie yI 2-,

génzgib] hi ophen%?H tsﬁ?heas%hyugophgﬁlc@hpﬁgﬂb }zﬂaflﬁl ae%eéﬁ]’ag?mgtfonaxxegr

5- b@hz o;ahphdhﬂaromatlc oﬂaltphéhc/htteﬁaiibmam Otganicgrynp ofifrém fSQB 20@adua amsat t ached
at the %and i,20r3 he(t)erroa7to£g gélécltgdnfrgnq(lxyzréen, gtilphur and nitrogen for heteroaryl-
containing groups), for example a group of the formula R-, R.CO-; R.SO,-, R.O.CO-,
R.NHCO-, R.0.CS-, R.S.CO-, R.NHCS-, R.S.CS- and R.CS-, in which R includes, for
example, (5-10C)alkyl, aryl, Heteroary], aryl(2-10C)alkyl, hetefoaryl(2-lOC)alkyl, diaryl(2-
30  8Calkyl, aryl(2-10C)alkenyl, arylcyclopropyl, (5-10C)cycloalkyl, (5-10C)cycloalkyl(2-
6C)alkyl, 3-biphenyl, 4-biphenyl, 4-cyclohexyiphenyl, 2-naphithyloxymethyl, 3- .
~ naphthyloxymethyl, phenoxyphenyl and 'tetrahydrbnaphthyl,'anﬁryl or heteroaryl group of



5-;0r 6;benzofuranyl; when it is aryl(2-10C) al kyl: aryl (2-6C)al kyl (where
the aryl porwo9m4esrs I ncl udes, for exanple; any of the speCcriGB978mdLES
for aryl given above and the (2- GC) al kyl portion includes, for
exanpl e, methyl ene, ethylene, trinethylene74etranethylene and 15

pent et Y1 G, S oFf BB o Mors rAEBI i, 67 LUl

5- phenyl pen is hetero
het er oar yl ( &uﬁﬁtﬂéﬂtgl Obu\pﬂhanlatmbmhmexumf Wie ipeentionrincludes, for nxﬂmpiwoﬁmounds

exanpl e, any of tLhe CIfI for ete oargk i ven above apd..t he

6C) al kyl poraf fitb formulal e CE@F@P fg‘iﬂw H@?ﬂ&‘%
hyl ﬁm

t2eE ;aggngbglﬁguﬁgﬁ%n mclnen-& I E P#i/ Wﬁen It 1s lglhefo u%aleeremSPcssaal kyl :

di aryl (ZSGC)WdK)ﬂhobMphm@aﬁnﬁtmhe lﬂh@ﬁomaﬁc%rghr%gbub of from!/ 5 i carbbn
di phenyl butyl; when it is aryl (2-10C)al kenyl: aryl (2-6C)al kenyl such as
styryl, 3- atoms. phenyl propen-2-yl and 4-phenyl buten-1 -yl; when it is

it ol Cye! opr A YAScl B R tctudt: o pxamptE PR W IsTEAOBRIKHY berd sopentyl,
cycl ohexyl agfl-pen twl, thylpentyl\thexyis isohéxyt, ss-msmsem@mmu@atﬁyhhan ﬁ@ ﬂ’yk)‘)henﬂ5

2- (cycl ohexyT)eth ¥cl ohexyl )propyl and 4 cl ohex ‘3 buty

particul ar \eaphdy %‘ld @den when ipisthetegoasyl: 33m5'69 -ingebydy2-o3- ﬁqfrﬁ':lﬂdﬂlé!yl 2-,

for exanpl e, th hl o et ho and

cyano. T © 375" ore- eguntKipiptiash BiesSichit 3 Sananhimelvl et o 5-S0dREL

hydr ophobi ¢ 3. mmbélﬁhﬂ:dazolyl 14%%M?Piﬁﬁbﬁé@di'ﬂi@2-( Bhe) o osition and 2-, 3-
hydr ogenat ed anal ogues t her eof such as cycl ohexyl al ani ne ’30 a),

par a- chl or oRffe or 8- !(enmfnraamyl Whﬂnamsraeyl(z-y%);lhy&; afi2-5C)alioyl (Where iy aryl portion

3 {5 npht PSS for.example 55 thfor Sectesymles fraen Eveh spyE pad e 2-6Coaly

\3;\0 ( 37 7‘2 gg‘;gtﬁdﬁxéﬁ ﬁi%ld?fés,(f@fjéiaampﬁ Wéﬁybﬁe thmedyleal Vibtthrfethyiene and

PCT/ GB97¥/50 14|Shhtamethylene) such as 2-phenylethyl, 3-phenylpropyl, 4-phenylbutyl and 5-phegylpentyl;

TR Rt b S hRSaic PSR, et ] et e 1y o -

or mxed alipBRKLE A e?‘lmg.hxecmwofmmecﬁldmwmgé@%@mwemawa- group

as defined or exerrp bove rnati vel t he dr ophobi c am no
aci d may opt6@)alkyl poiiearinclides, fox exquipe, methylend;eﬂlymuanwxmneltetrmﬂmmnand

;50 2Z|[ gfr]s:: ect ed rom an o'fint2h6 Sui tablg %ﬂ%ﬂ%@ﬁgﬁg %ﬂfor Qrﬁf”]
T P
Zlegugﬂgea] gﬁﬁ@ldf&‘? @%ﬁlm&é&sf{? ﬁ*eﬂ},@@?in%ynglpgg?ﬁpmﬂsuch ur'?her

sequence of diphenyPowyl; rwhendt dar;(lﬁblﬂ(é)atkeﬁylowl(&-fdc)ﬂhewl gisdh) asrstyrybd- an L- or
D-am no acid and ?/%%I SO op i ona] | eal .a h ophob| c.ali ph?t i C,
aromatic, hephanylpreneacd-¥l @d 4rpheoy topienc byl e ftds amisiopEoR: phenylbyclopropy, 1-

Fur Cher ' par s RSy ARG GGRPA! bBESRL(SICSRILRSL: 2hENFeny

g (Benzy: oxyeycldhexyl Wbaﬂamapltyl and wheﬁhms (5-1l()C)cycloaltl)cyl(chgalkyl I

t -
ooy 88 Sexrinabeni Sl chess oty s roariobes PP phgicbins et for o
(5- Oxo- a uf &ﬂ%ﬁ@%ﬁ&ﬁiﬁvgaﬁﬁ%f)ﬁw&u&%m& )me-EWl ethyl, chloro, bromo, iodo,

acetyl -

methoxy, ethoxy and cyano. _
The hydrophobic residue P also includes, for example, a hydrophobic L-amino acid,
such as phenylalanine (Phe) and hydrogenated analogues thereof such as cyclohexylalanine
30 (Cha), para-chloroPhe, 3-(2-thienyl)alanine, tyrosine (Tyr), Tyr(Omethyl), tryptophan (Trp),
biphenylalanine, 3-(1-naphthyl)alanine, 3-(2-naphthyl)alanine and hydrogenated analogues
thereof, 3-(1-adamantyl)alanine (Ada), Glu(OBenzyl), 3-(benzyloxy)Ala, 3-



15 di phenyl rret hyl . CONH. CH err] CH err] . CO Cha,

di phenyl net h CO\IH CH2CH2. CO- Tyr, . _

di phenyMRYM$78CONH. CH err] CH err] CH err] . CO Cha, PCT/GBIT01491

di phenyl net hyl . CONH. CH err] CH err] CH e&r] CO Tyr,

di phenyl net hyl . NHCO. CH2CH2CH2. CO- Cha,

di phe ny(hmzyiwlfwm@mi&ﬂ @H})dﬁb], eaqiofiyhichomary pptionally bear on the N-terminus

b | . NHCO, CHOCH

N ace ya?‘ﬁ%ore%%%p% FsieaRBie o m ol mmpetinero.
benzyl . HE@% M rmtdaﬂham)exe& lified above, Altematwely, the
benzyl . CHZCHZ CONH. h2). CO, benzyl . NHCO CH2CH2. CO- Tyr,

3 3-di plmhwlmbmmnmylapldtmmt besy, for exapiple;ya fuather sequence of 1 to 3 amino

P of25 cyan %e?i‘ Jd]bfLﬂ 'P@g?ﬁ?;ﬁém&md?%p)i@é{% %IM(%rqeﬁj‘?Fﬁﬁvakue for
(5- phe 1@?&‘}1@3% pad?éhlér%@éﬂxc&'q‘uam Ala-Ala-Cha, Tyr-Ala-AlaCha, Tyr-

3- (2-cyanobezo | ophen-5-yl) - propi onyl A preferr
for th eAlafAtaaHtB; Bils-PhePhePhe Bnd AM-Atieéla-ler 'lémzﬁmlamm& acid of such further

cyanobenzol b] t phen- 5- 0 henyl val eryl (Phv), espem ally
t he |at%eapence° ogmmwg{?sgs&ﬁ%%f& Bmm@dnﬁn amino arid apd
partic b%hﬁf W ﬁlﬂphﬁn for

exanpl ;qngirea%ﬁypene ré*der prf)py ene an eh teroarordaﬂSL)H?ﬂS;mSl ar val ue

for108[ edliﬂhatlc/aromatibem alxphaus/h(:tbmﬁ)mﬁﬁqdrgalm gnub lasi definctior eﬁeﬂﬁﬂﬁ'ioﬁ above.

V\”Etegy: ;an:as i t hyl ene and P%ﬁﬁ droz%égo pagl cul ar%val u%{)&rypg[ﬂ;rr]
and pr 84 ol ﬁ_“é ] _ |
PCTI GBO%% TAgenzy 1°"y°a'b°“}’1%‘%‘[‘ﬁ% 4 (benzY‘°"Y°afb°nyl)butml Phe, 4 _o-

A par t i (eheyloxyRatbohphbutfryl-Che, (SRsouyestidined-yBumabayd-Pha-Tyua 5-8kaopr opy! |

. Ez roPYFFidi riltjra& Fptbony hé@(éﬂfwi)ﬁmwlﬁnﬁbmwm 2- . |
hyd Paé @;ﬁkgﬂ@

pgr fﬁﬁ@gﬂ&iﬂ% 5% H?qucsﬂéidgﬂq ence opﬁlNHC O'Tgél d residues
: 232”3ﬁ“’°‘3§‘?"““”‘£?§’??ﬁ‘5€m@9‘m oS

f or KAI[ ﬁ@e&x NHOQIEH; b‘gbééh"é QW@FPYA%“’&VQ @H}éﬁcﬁ H;. Q- Tei r

D

D 30 AHSNIRIO, B CRY COREHE LIRS 91 CHDCCHN: NadI R R O @1

( 1- 4C) ahydtbeyRhiecd-pherxyphlenyENHOCHibemlyl. NNHGO OH,CH,.CO.(N-mefhydPhe)) ani ne (such
rred val ue fé&l-? i ncludes, for exanple,

as d| met hyl am n

bahﬁ&zb' HH&CEGHHW CM%&F‘@ES (9, benzyl.NHE FHh&CO-T¥Rr boxani de

P N

éa'r Doy P cSiphy oG s sty Roneb Vet hd o SharbbBiolliilihicics,

am nophynyﬂopmynm de (Papa-NHerr])), 4-(car boxyrret hyl)anilino (the residue
of 4- am nophenyl acetic aC| d (Pap H)),

4- (2- guani de@!lMoyE partigulay WJ9TWW€,?B(CH2);CO'

am noph e N a- NH[ err]
are PG a"'ﬁ?ﬁ%‘f‘*ﬁ ?“?js e bRt S AnbRA !
Par2j cul ar navsibfefred valdie fotahé MpdroptobicaesitieP inthsles, forexatsple)3q2- f or exanpl e,
pepti de conpounds of the formula | as defined above wher ej n:

cyanobenzo[b}thiophen-5-yl)propionyl and S-phenylvaleryl (th), especially the latter.’

When Re is a group of the formula -A'-G', a particular value for A' when it is alkylene
" includes, for example, methylene, ethylene, propylene and butyléﬁe: a particular value for B?
when is is (1-4C)alkylene includes, for example, methylene, etli_j’dene'and propylene; and a
30 particular value for C’ when it is (1-3C)alkylene includes, for example; methylene, ethylene

and propylene.



(1) informula Il, nzlandX:-CO 20 (2) informulall, n=4

and X = - NHO®Q; 97/46578 (3) informula ll, Rerr] and Bcwch7aL4s1
groups (the sanme or different) of fornula (A) - wherein a= 1;
(4) informula Il, Rerr] ‘and Rlerr] are g®aups (the same or different) of

]:j?r[r[rglrgn'g SA\) of forrru a e?‘%(ﬁlerb})ﬁgm E‘ ergl’]f&l.rvﬁerg&uﬂ%u%hﬁ??ml qr.(2-(5)
O e o e e £
differen]E) ohrﬂwxgﬂyﬁmd%w@m%@?f% Bk m = 1, 2 or 3;

6 I '

(o) in tor ?}Js) 2 LA parkfif el o @@ﬁ@.ldt &E%eﬂﬁéﬁ%?ff WG?MKHET&JM Tegidméffnsfﬁ}ﬁs
and Rerr} alfamlﬁa(seﬁmnmfewamﬂbfaﬁﬂtmmdt)esoﬁddpendmﬂy sélegted from anyhofithe n

d = 2 WO 97/ 46578 .
PCT/ GB97/ 014 uitable independent values for AA' to AA® defined above, (such as Ala-Thr-Gly-OH), or their

Same o di 11 BrameloEsts bre siaferleRigitafhide bodREhd 1 Bind diids] o arf Wisedt, in

grOUI_OS (the %aaﬁaeﬁd@ldcfrifved 89in) anithonia) 4i.(1 4C %[ﬁlkﬂﬂ:ﬂid (suéH dsahéthylahitie) or wagnei n

=2; (é in fornmula 11, err] and Rlerr] are groups (the
sane or di f f 4Caikylaming (such asddimghylamine). wherein Rlerr] ‘and Rlerr] are

gr oups (tlBe sane % d| f tF%fv&P“ﬁl)IP%&[l?‘ﬁuf%éFM%%’?’ﬂ%}’a\rlﬁ'er r%\gﬂ?r el(i]uepof

S arre or di ff ‘isi&ﬁ“dineﬂi-ﬁ&bﬂ%ﬂrﬂdé @i NH,)%, 4%&@1%{)&1&1 (the fesidue of plpendme-4-

(11) in formula Il, and err] are ‘groups he sanme or ferent)

of formula (@)rboxyhc aci p-@H])),g4-(<3;-bamoyhnethyl)aml?no (therdsidheofd-n, unI ess-

057 e NS b P

her ei nbefore, ammophenylacenc acld (pEﬁar OHE)J bid 4\(2plisfidineéthii)itino (1 RSidhe of%ﬁ.w ]
and Rler], and R" and Rl err] when t are Selected Troma group of

tCE [e fo ]r gﬂcﬁH ? airﬁmmvnylbﬁ)thﬂkwﬂm tﬂap&NfKEéﬁM)Nﬂ“b) ?pd%ii @nd Papa-NH, are

err err rr rr er

-CH err]CH erpr‘}lwlé( rﬂrff@'%{;'ﬁ’?%ﬁ{b J PL"“‘IU %';‘ﬁﬁ

-Cl-lu[_l([arGrG]r ]G_lc'['igﬂ ]r ]Clqlfjj re]r r] el {r ({e}wa ves of the invention include, for example,

- a% err} a% eme%)m@mp?ﬁﬂﬁefmtmiqs@dﬁm&qgﬁflmiej& [15 | .

- err err err er er.r err err] an

-CHerr]CH err] %)err] ‘E“’Hmerlr’%"%{‘ééb%’m[ err] CH[ err] OCH[ err].

Furt her Q@rt i cul ar(zyovq{.l f&‘ﬁﬁﬁdﬂ%d ?r_vmsl .the invention include, for
e

exanpl e, OW Nng peptl rivatives of the formula I:

(1) P- [ rr] ABJ er rih fovdfuda H] R} dndm'&[aw gloups'(tie same X different)of ﬁfrfdﬂaQA)ZO
(i) P-11-AAlerr] - AA[err] AAlerr]-AAlerr]- AA[err] AAerr]-AA[err] -

(iii) P- AAth&fleraﬁ AAerr]-Itla-ANerr]-11- AAerr]-Q

(4)  informulall, R' and R?are groups (the same or different) of formula (A)
wherein R* and R are groups (the same or different) of formula -{(CH,),0],,-R* wherein b = 2;
25 (5)  informula I, R' and R? are groups (the same or different) of formula (A)
wherein R* and R* are groups (the same or different) of formula ~-[(CH,),0],.-R* wherein m =
1,20r3; L _
_ (6) informulall,R' and R? are groups (the same or different) of formula (B)
whereinc=2; e
30 (7)  informulall, R' and R? are groups (the same or different) of formula (B)

whereind = 2;



(1v) P-AAlerr]-AAlerr]-AAlerr]-AAlerr]-AAlerr]- AA[err]-II-AA[err] Q.
(v) P-AAlerr]-AAlerr]-AA[err]-11-AAlerr]-l1la-AAlerr]

(vi) PWOIMEEBrr]-AAerr]-AAlerr]-AAlerr]-I111a- AA[err"]%'?&“”?ﬁl‘”‘1
wherein Il represents a residue of the L-amno acid of the formula Il as

defi ned hereinbefore and Illa rﬁ?)resents a group of the formula Illa
as set out hd8ki nan farmuladhcR\snd/Riane groups (the smmeqyr differtas) of foomulagBrd,

andQ na iR pd RS arous e Sai e AtRRb of foimn e OB bl 62

preferred valges, il Vm{gm mrﬂdm’ﬁﬁo%éﬁthm & errﬁ%gm fa'"(B |n

groups (i) tong) eAA[err AAl err],
AA[ er r | whesdie R® hndR® dvé[groups (ﬁppma ot different) of fonmﬂaa-[LCHmO] Rawhdreneppdues

h f the f I .
ang%/ 242928% e an?orﬁl%afl lg R’aargrougs(o estameeor%lfgeurem)o}‘fo%é#aég 7/01491
ﬁpe.czgh&ally indi-cated.) Goups (i) to (vi) are further

[ ndepena‘én{e aspeéts of the present ~invention. Pepti de
derivatives @l1)paiit formulrIlj Rt andRYtare\giobps(the santecr dififgrenthof fortamulaf(@) exanpl e,
t hose __i,n whi ch, in formula I'l, n =1 or 2, X = carbonyl and Rerr] and

R err] aYhPTQS@BIT roups of the forrrula 5 (O (espeC|aIIy wherein f 2, g =3

and/ or R[err] 3

-CH err]CH er r?%r‘?@ferr t%tre‘ri]%ir ]Wér afAAboA‘ﬁ gr oUps of
thelborMQB)ve(ammﬂhambmugﬂeﬁnedhemnbﬁ‘ore 1,"b =2, m=1or 3 and/or R
= methyl, such as_ - CH2CO\(

_CH er r] CON[ (Parycal ar]vequ%fom{%r,ﬁg é @fﬁequ’w}lerg%queleyteﬁMﬂ

tid 1 | 1 1
b of er r Aot KT (CHRYBLK Inchll, fof brample, CRECRIOBE, | Ul OF 10" G oup
(v) in ugipoH,ECH dcm;mtn{ CH,ocH:cH,oa%, -casmq;octﬂmm,eoﬂ,,and Rlerr] are

bot h groups of t or mu ( Preferred val ues for

ANerr] G %F&QF%GH&CEA'CW&Hz%zQ@ﬂmP%, not a residue of the

A 5.1 -CRcRiQEH T HRGRCH ORI AL BCH.ARER ORI ) ©

Il a, I Vv, | Va?urmeqarh@lanm&ltmtndé Aériver aesuf ehe ibbentiofAMctidd, forek@aplepther om
Ala, Ile, Tyr, Val, du,  Lys, Gy, Gap, GapMe[err] and 3, 3, 3-

tri 1 uorfolewingpeptidsderivatiy %Pfﬁ'eﬁgﬁ"‘“lﬁ'e, Arg, Gap, GapMe[err], especially
Ala, Arg and Ile, and nmore especially A a-and Arg; T AA[err]
selected from Al a, Lys, Gu, Sar, Val, Arg, Ay, Pro, Ile, Tic,

3,3, 3-trifl ugyoal mand-safdAA’-TI-AANXFAAURA Yl Lys, particularly Ala, Arg,
Ile, Lys and Tic, espec' al Ly a, Ar e gnd Tic and 20 nore especially
Al 2a28nd Arg: () 5 AP’ A‘éﬁé‘d\"%ﬂbﬁ{'ﬂg “QHi's, dn, Val, Thr, du, 4y,
Asp, Asn and 1 PaP.a A3 ant i, Gu rIy AIa H s, Asp and Asn,
especially AI & g?l‘dAn%r%ae%‘gefcll Qﬁ'@ AA[ err] selected from
Ala, Lys, Asr(w)Ar @—Aﬂ*\rAA’Gm’ A%LAAG{AW’-IPM‘ Q;II s and N err]-diethylLys,
particularly Ala, Ar zs and H|§ espezmally Ala, Arg and H s and nore
especial 'y Al(®) 2- SEANHHaAA B amdr  val, Ala, Gy, Dap, Dab,

Pro, Hyp, ASfh,l)Serp-ﬁ[‘hulﬂf.hd—'fﬁmfapg%'- Q;
25 o . |

wherein II represents a residue of the L-amino acid of the formula 11 as defined
hereinbefore and Illa represents a group of the formula Illa as set out hereinafter, and wherein,
unless otherwise stated, AA!, AA?, AA®, AAY, AA®, AA®, AA”, AA®, P and Q have any of the
meanings, including the particular and preferred values, defined herein. (It will be appreciated
30  that in groups (i) to (vi), where AA1, AA2, AA3, AA4, AAS, AAS, AAT or AAS appear they

are L-amino acid residues and the presence and position of a group of the formula Il or IIla is



particularly Thr, Val and Dap, and especially Thr and Val; AAl err]
sel ected frowpormesTseu, Lys, Ala, Pro, Qu, Sar, H's and DapPCETGRIZIHPLy
Ala and Pro); AAlerr]selected fromPro, Ala, Lys, Arg, Qu, Sar,
Gy, Gc and D c (especi aIIy AI a and Arg);-11- and 30 AA8 sel ected

fromfrom Al ﬁ Iy iicatéd?? %@)ﬂéﬁﬂiﬂéﬁiﬂ%@peﬂéﬁﬁﬂsﬁéﬂtﬁﬂ&eﬂeﬁem@ y
and azag ycr¥1e and especr aII and Gy. (Wiere Gap is referred to

this means tinventbon.due - NH- CH[ CH2NH. C(=NH) . NH2] . CO- and where GapMe4

:D?JT; g;gr?; gcli 452 t_hlpgpu ea e?wgt?vees E)F ptllrgglﬁar interest withinv(\g tg Z\/rif' ?nScflﬁie, for exzﬂple, those

- NH. CH( CH[ er ?ﬁl[n% & 8¢ LLarboil-ahd R' and R? are both § fthe formula
F%lldepent';ﬂl rlgh)é o';J”H’ Sh deri Ve loup

parti cul ar oup pept i i vatives of the Irnvention
include, 5 ¢ )(bepecﬁngrvﬁimnﬁem,gdﬁ arel/on Rt methyhfsuhoasmul a | wherein | or 2

of -ALerr], dAA B OO Cht Bfyonpss bihisasiss of e Jotua (&) (edfesfally ifrein
of AAlerr], Y2 = 1@6&&6/&1{*% []sucl}]e C81,CON(GH,CHIOCRE) A are

resi dues of E aminoTaci ds ncl u sui’t abl'e, speci fi'c and

preferred vaLgH;an’[(l(]}gd:}gO);M], Of groups (1) to (w);/\quda dpnyntlvdeoﬂgmupsaﬂx) and (v)
formula 1]l | Va or particu ar

formula | contains

val ues for Rareof WQ\SﬂIamPlleﬁt Fwefersed P?PtldSrdﬁﬂY"&“’FV“&h’ﬂe’l f%ﬂm'wmw

\Y i.pcl ud - h W

O the pggtc [ (%E"eq?e(rm?Wa‘f’ﬁ%@sm %&\@%ﬁ%’él nler?g gérg?%?)“ %5 or rru+r§ I Igr&ﬁglra IV

|'Va, V or Vaghfit$garontaining a group of formul a II'la are preferred.

A further preferred aspect of the presg i nveption conprises pepti .
derivatives of thdreferred veluenfonAA' \F@l%&’hﬁkéﬁn %p‘él'r‘b‘“n‘rsﬁ@t?@@}dg‘ﬁegﬁ‘e amino

AL S i, S LR o PO et g

Al a-Arg-Al a %Tﬂi!eﬁmﬁfaaniI&;NQ)Va,vorVa)mclude, foPemmﬂe derivatives .of the
i nvention which are of particular interest include, for exanpl e, the

speci fi ¢ 16nbokih heetectedsfeom dvla, IleeK'Et, Val @, MS,tA#& G 6‘#9&@991\43- *E'!@ Pos. Of
mpor t ance nBRpegaiine ks IEGRE Ba, GAG, Bpfuitly ARC A En e wd
t hereof, are Iﬂ&g\égld&mgsmg%amg features of 20 t he invention.. (SEQ
'O ) AA? selected from Ala, Lys, Glu, Sar, Val, Arg, Gly, Pro, lle, Tic, 3,3,3-trifluoroalanine and
Ne-diethylLys, particularly Ala, Arg, Ile, Lys and Tic, especially Ala, Arg, Ile and Tic and
20  more especially Ala and Arg; '
AA? selected from Ala, His, Gln, Val, Thr, Glu, Gly, Asp, Asn and N’-dlethleap,
particularly Ala, His, Asp and Asn, especially Ala and Asn and more especiaily Ala;
AA* selected from Ala, Lys, Asn, Arg, Thr, Glu, Sar, Gly, Pro, His and Né_diethylLys,
particularly Ala, Arg, Lys and His, especially Ala, Arg and His and more especially Ala;
25  AA’selected from Thr, Vel, Ala, Gly, Dap, Dab, Pro, Hyp, Asn, Ser and N’-diethylDap, )
particularly Thr, Val and th‘, and especially Thr and Val;
AAS selected from Gly, Leu, _Lys,_Ala, Pro, Glu, Sar, His and Dap (especially Ala and Pro);
AAselected ﬁrom Pro, Ala, Lys, Arg, Glu, Sar, Gly, Oic and Dic (especially Ala and Arg);
and _ |
30  AA®selected from from Ala, Gly, Dap, azaalanine and azaglycine, particularly Ala, Gly and
azaglycine and especially Ala and Gly. (Where Gap is referred to this means the residue

-NH.CH[CH,NH.C(=NH).NH,].CO- and where GapMe, is referred to this means the residue



[err] Exanple 3 25 WO

pCr/ caoTMOUEST PCTIGBYBtegS
(SEQ ID NO 6) 1(iH[err]CH[err]G:H[err]CH[err]O

CH err] CH. er [err]

EXEB.er|]e éhﬁéﬁ(%?;[f%&“(cﬂshw%a aspect of the present I nvention conprises
a protected (f@py ci.d of the
Forml a1 una et BiftoSiastolchendent e bt pulb BERIaBOLESH Elen Y e

i ncl udi néprteixampley pepndbdenmdesloﬁhanula(l wheteite $ or Dof N?EQAAE)QMBAA’ are

Phar maceutical ly acceptab salts include, for exarrpl e, for pept | de

deri vat i Yeléctedfpm g residue o Lr‘ﬂ“@ﬂ?ﬂ?oﬁma 83 definedihereinbiefore anditheng a
free 5’;1m Rénahaor 22! AR2VUAD A0 435 T LA and AA® are residues of L-arino acids
(including the suitable, spec:ﬁc and preferred values defined above)
When a peptide derivative of formula I contains a group of formula II1, IV, IVa or V,
particular values for Ra in formula III and Rb in formula IV and IVa and Rz in formula V
include, when they are alkil, methyl, ethyl, propyl and isopropyl. Of the peptide derivatives
10 containing a group of formula III, Illa, IV, IVa, V or Va, those containing a group of formula
I1a are preferred.
A further preferred aSpect of the preseni invention comprises peptide derivatives of the
* formula I which contain an arginine residue, particularly compounds in which AAl or AA2 is
arginine (such as compounds in which the pamal sequence AAI-AA2-AA3 is Ala-Arg-Ala or
15  Arg-Ala-Ala). ' ' '
Peptide derivatives of the invention which are of péfticular interest include, for
example, the specific embodiments set out hereinafter in the accompanying Examples. Of
- these, the peptide derivatives of Examples 3 and 6 are of special importance and these
compounds, or a pharmaceutically acceptable salt thereof, are provnded as further features of

20 the invention.

(SEQ ID NO: 3)
CHOCHCH. ~_CH,CH,0CH,
N N

CHOCH,CH;” 1\ /\ﬂ/ ~CH,CH,0CH,

o | L

' o AN
-Ala-Ara-Ala- Thi—N’ v —_
Ph-Ala-Arg-Ala-N N Y s u—O—CHZCONHz
O CH,
Example 3

25



physi ol ogi cal | y acceptabl e anions, such as salts with mneral acids, for
exanpl e, hydyp¥9dssrs hal i des (such as hydrogen chl ori de angchxBongr9:
brom de), sul phoni c and phosphoni c aci ds, and with organic acids such
as acetic, oxalic, tartaric, mandelic,  p-tgguenesul phonic,

met hanesul phonic, trifluoroacetic acids and the |like, and for peptide
derivatives that are 15 sufficiently acidic, for exanple those having a
free carboxylSEQ HENO gfoup, salts with bases form ng physiologically
acceptabl e cations, such as salts with alkali” netal (such as sodi um

and potassiun), alkaline earth netal (such. as magnesium and cal cium,

al um ni um and anmon [ ts with suitable organic
bases such as et hanol am H&%@%‘Fﬁ:‘)@ﬁet hyl ar ni ne, :
i sopropyl ami ne, trimethyl am ne CHCHJGCH,EH,00MH,CH,OCH, As stated above,
the peptide derivatives of NvOrmul'a 1, or a pharnaceutically acceptable

animal s (inciuding | mageqn a range SaTRGOHBOREEEH L acal

conditions, to treat sme ons{or Qs aNW - .di sease nodi fying agent or as a
prophylactic treatnent. Such gj<Seas mMYCHICHUOEH. CH.OCH.CH.OCHV\O

97/ 46578 ' o CHE S 3

PCT/ GB97/ 01491 . o -14 -

exanpl e, rheumat oid arthriti S, | Goodpast ure's syndrone,

Qitipl @br osi
i di opat hic eni_qrpLL Qui™s, Nl\@j‘% h_rr_a@-_ s S,
coeliac di seggngrb%’%gﬁ% | up ™ ﬂery henatéosusA,'l;“aﬁgyl gewzardﬁHz
spondylitis, §jogren syndronegnyastheni aQgraviCH, Type (insulin:
dependent) di abetes, Hashinoto's disease, G ave's disease, Addison's

di sease, scleroderma, 5 pol ymyositis, dermatonyositis, penphigus

vul gari s, bullous penphigoid, autoinurExample® haenol ytic anaem a,

perni ci ous anaemni a, glomerul onephritis, graft rejections and such |ike,
especi al 1% rheumatoid arthritis and multiple sclerosis. " The

utility of the peptd j ) . N , Leal |y
acceptabl e salt tﬁéﬂg&@?%%%ﬁé%ﬁtééiﬁ%ﬁ%éﬂéﬂ@%ﬁp&ﬁ@f%ﬁ%%st S
and cli ni cal Fmbe)bremprotétted amino déidef tioformalaIL whéreih n, X, Ritaad RA havely dfahent
Appl i cation, Publjcation Nos. W92/ 02543, W93/ 05011 and W95/ 07707
(or nodi fi cavaluessinchudingthe partigularandprgfested valwes, defingd abpre pepti de

derivatives of f LDt i . (PVAS - .

tests or o PRt SNy bbbl s Mhetfid, (4 kgl S ReBlia BeFpf s e
bi ndi ng B s agufficithtlysbaic; for ex@mpleahosedfiving alffee MR gFdupaatts With Lididbgingf
the peptide derivatives of formula | to di sease-associated MHC cl ass

|| nol ecul esphysidogieally aceeptahle aniang; sugh-gs splts with ntineral arids) fos example, hydrogen -

derivatised it - chal (el _ AN j nus o
O ek a8 o tyropey S A B SRy} BB phosphonic s
Al a- Thr - G y- &3 with offaRitMcids siétpasieeti€, oxalid, driicsmbhdidic SPidhdnRBulpiRiaR,) | S

i ncubated with 3Jerr]L of purified HLA-DRADWA at a concentration
bet ween 0.5 B¢thagesulphonig; triflworpacetigadidsandghe likg, and faripeptideslesivatives tkataye f or

h i th er. withowt inhi bi ides . Al ihe end. of the . .
"ncubat; b parreisAlibuditicyr BrabbR e RhviREE et kubaFyEiCerolimiinls vithbases
| munoSor banforming phystolepicdllplaceiatile Sdtidns, (shbtas salts SNthQlicldmaaF(stch a4 soliual

anti-VHC anti body (L243 -
and potassium), alkaline earth metal (such as magnesium and calcium), aluminium and

“ammonium salts, as well as salts with suitable organic bases such as ethanolaminé,
methylamine, diethylamine, isopropylamine, trimethylamine and the like.
20 As stated above, the peptide derivatives of formula 1, or a pharmaceutically acceptable
salt thereof, will have beneficial pharmacological effect in warm-blooded animals (including
man) in a range of autoimmune diseases or medical conditions, to treat symptoms or as a

disease modifying agent or as a prophylactic treatment. Such diseases may include, for



Anerican Type Culture Coll ection (ATCC) HB55 as described in Lanpson and
Levy (1980 J. Imunol. 125, 293-299) at a concentration of 10 °
[err] g/ mVOBMESMBhour at room tenperature and 25 bl ockeBCTIGBPEUMr for 1
hour with 1% bovi ne serum al bum n (BSA) in PBS and 0.05% Tween 20.
After a further 1 hour period the unbolMd peptide is washed away and a

1/ 4,000 exdmyle,axheumatoid apthritis, negltipleisciervsiseGoodpastare’s Sindrome, iidiopafiicwi t h- 0. 01%

of a suitable detergent such a - 40 (S added for ,2 hours at

oo ¢ on TP RBORIOPeRI P pYile SBEURIARId prtiits, EOGPH HBRSSE mic 1upos | Ty

substratg,piﬁ%%' e 6@?&? ' Hiy'ﬁstﬂ : ' xtate

buffer, p ds%ﬁ‘,%@%ﬁg%ﬁ{ﬂg?fﬁlﬁ%rea W?gl;o(];%én per%??ﬁ%%wwg a))

i s addeddépendent)diabetes) Blaghimibtess disease, Grave’s diseast, Addison’ sdis¢gase,dcleyoderini,ng 2M
WO

sul phuric acid (I0ferr]l per. well), and the absorbance, read at .
97/ 2655 7 8polymyos1$xs, ennat]omygsems, pempingus:vulgar?s, bullous pemphigoid, autoimmune

PCT/ GB97 . . . . . e s - 15-
450nm t oﬁ%ﬁﬁ? y t éa’grn)u'crll _uso¥ pexf)lf %'8%‘%%“88‘.‘"%%“’-? nrﬂegtlupbsr?dg}:ﬁl} l\g}lé ty of
pept i desedpecially rheahiatiid arhritis andahultiple selesisbance agai nst concentrati on.

The purified HLA- DRADW may be obtai ned as_follows: - 5 1) Expr essi on
of HLA-DR in Th%uwawlﬂféhﬁmﬂg%wveﬁvesoﬂhqﬂ%n@m QE%PM@ i nant

tei |, | : S .est.apl . shed
or ocedr SeppaBB SR iefiotmpy BFASAR bl e o Bndatd e apd sl RS,
SumMEy s, including\fhoseldS&ibeiin Liternandmab Paterst Applictioh] PublitatiowiNos, WDe20254£SSi on
of the heterodinmeric HA- DR, eg. HLA-DRADWA, from a single
r ecombi n RGN i MOIYOZT: (of modifistiensdherenfh and thgseidescribedbelove The

reconbi nant. Vi, r us f he [ ] err.]. chains_and then. doing a
co-i nf ec??p(t)ur?f ,degv Ogg?%fohnulal[sﬁé\gg@%cgh acé&'@&no?ﬂeroﬁémlrg "gi}ﬁgg"ﬁkﬁc‘ﬁed whi ch
carries bhgiesthe [err] and [err] chains. A cDNA encodi ng the
sequence of the [errl]mgol peptide is cloned into the transfer vector

pacYML [ EestdjPurnfied Peptides in vitra binding ppsax. (Bhisiassay noi be(used®w) J. Gen.

Virole, [ 1 3+1250] .. e i ef . the pr.otej nder
e Ko Feiblsfatethe i b We ol aR ARSI P fleatd EaBiobEMUETCS |
bacul ovi glss 1§ pivlesalda)y 3bpn@mmumm,?,gmmt(wmm) tide, dexiefticed with longe! | S
to create a single reconbinant baculovirus for the [err] chain. The :

t echni quelnin biotin g the N-terminus; Biotinz/thx-Prorlatst TysrValiLysr(@ocAsnc Bhrtkeu-EysrLeune

honol ogo j L ' ' [ . . LeC ' t.

Vi ruses. Ay THERRPORAG! St i At Bitisn el Bluion RS 1 G54 AR

Manual - oBopEbhpstEidd L BDRADWH bti& cORehRion BBEhee 9SUndGl /D Vivielled - .
Procedures; Texas 20  Agricultural Experinent Station, Bulletin No. 1555].

The | ebucrartittgariates QNune} fosi48 hourswihior without inbibiton pentides. Atthe end ofbenant
vectors are, l.ikew.s i .avai | abl e j.n theliteratuyre,and e nost
ol 1y detenpaioh yOL AR ine XiRale fpertosd 1§ Eph Rl Ehted 13 ommt s o ar
G oni ng. Assalg (ELISApplates 1iine) Mrevicusly cdtdd Withiah @Ati-NHChntiBodynd.2%.L bor
Laboratory Press]. . To create the doubl e-reconbl nant
bacul ovi Amsrican TgpeCultnre Giolliectiond ATGG)HR asdesaribed imbampon and Levy (980)
L anst e oL Y25 Y3 598 %4 condentiitiol B 10 gl 187 T Bur af Foom teispleratire and
25  blocked thereafter for 1 hour with 1% bovine serum albumin (BSA) in PBS and 0.05% Tween
20. Afiter a further 1 hour period the unbound peptide is washed away and a 1/4,000 dilution
of streptavidin peroxidase (Sigma) in PBS with 0.01% of a suitable detergent such as NP-40
(Sigma) added for 2 hours at room temperature. After further washing tetramethylbenzidene
_ (TMB) substrate solution (1 TMB tablet (Sigma) in 10 mis of 0.1M citrate/acetate buffer, pH
30 6.0 with 36 pl urea hydrogen peroxide (UHPO) (Fluka)) is added to each of the plates. The .

reaction is stopped by adding 2M sulphuric acid (10pl per well) and the absorbance read at



71, 1525-1534] to place expression of the protein under the control of the

P10 pronot esyo 1MES78 - unit is then inserted into the genonecrGeyimassi ngl e
reconbi nant bacul ovirus carrying the [err] chai n. Doubl e-reconbi nant
viruses are detected by spotting insect celgfs, infected with random y

2 30 monoci ona8 Sty e MBOGHbf Ripy e IBRP RO eV O bR IRTL

HLA-DR heterMWbyplomngaBsmBanegagﬁnsthnmtrahmdy to Sf21 insect cells is

det ect ed using st ndar 97/ 46578 '

PCT/ GB97/ 0149?_ ?ied &'ﬁ,A-(Bkﬁ) inyayheobtamedasfol OWSs:- -16 -

t echni ques, readil y available in the literature. Stable, double-reconbi nant
bacul ovi rus - expressing HLA-DR are pl aque- puri fi ed. (i)

Puri fi casi onj)of oh'of ML in the Basulovirus s net hod used is a

nodi fication of that described by Gorga et al 1987. (Gorga et al 1987. 5
J. Biol. Chdkheexpressionofrcambinant profeinsirinsggicelis wghya%lgvm\fesgmszn cells

Solubl 11 sed SHoltsd pRFR BRI ERYRidslGtrboblhnt ol Flkbe? VA & Symmers,

8. 5, 2% NPA0, MBRA9AE) Bibtechrolddy, GWESﬂl]aflb‘iﬁablétH&'dRR@Ede of the heterodxmenc HLA-

honogeni sati on wt h 10 strokes of a teflon glass onmogeni ser .
honogenat e iBRsgg.HL&-DR4Dw4, fom @ singlefrecombinant bacubevirus aectonéas napamd to havmg

|l ected. Th ti-HLA- DR | I t, al
ol | <1 8 Bk secopmioaph iFases for e o 9 L S and theh oin & ot  dotbler,
L243 to 1Oﬂméﬂmfﬁﬁﬁ%&ﬂ@v:ﬁﬁﬂ@éﬁ&ﬁﬁcé&%&h‘ﬁﬂﬁés%ﬂfﬁi@%ﬂﬁh@é}ﬂuﬁre i ncubat ed
with 10mM Tris-HA , pH 8.0, 0.1% NP-40 is incubated overnight with

the supernatant. A hBNrAaenmdmg thdnmquenee of theut polypeptide dnéloned iatecthesrahsfer weictdn
10nM Tri s- HC P- 40_(20 col . | J,o
0.15 M INaCI Pas‘ém ﬁ%é ‘é‘I‘I’?]]‘é 8)!“17‘0%%%@159?%%&%3 ?2‘%“@?&%-&5
I T I

Na 1% “'62352‘??%%%%5%'%9“%’*3*5 PR oRADELREL B e il ledith frdnlfher
wi th 1 NISTr i'Ehehinit ip bhs8rtéd mtithe baculoumscgenbmabpﬂoinplugbns recambinafiogimf SfAh insect
t hrough a centrlcon 10 pepbr ane e|n cont ent determr}ed by a
BCA protei n €dgiacreaie ass ”&ﬁ%{n‘ﬁ'ﬁﬁmt QPEIGI‘} é?at‘kt
I I

n genera &ﬁ\ﬁ%&%ﬂ@nﬁ%ﬂﬁ?&c& ) fbfr FII ot l@g]ctxs g&oﬂ\%ﬁﬂaﬁmaﬁé’ﬁé&ﬁmh%lamn

were test Ed In test owed si gnl tron at a concentration

of about 10[cfiredovibinantvirnsesagesall fully described by Samimers, MDDp& Sheitlr GE (1989 (A of
the present | nvent ion corrprl ses_a, peg,t i de derivative of the fornul a
|, or a phar dRgsulayiras Ygrtorsand daseet CelhCulturg dsacedures;oiexas t o

HLA-

Ma
HLA- DR3 |0 H&M %’lﬁﬁw Pﬂ%ﬂh\%l f(:ﬁhﬁ? s no gg@%&“f H:‘écﬁ?ﬁ%ed

r heunat oi d &bfobﬁStﬁithheWMhm gctors Iire?lﬂcevﬁémmtﬂvdﬂﬁﬂé iif the literimate £idtase Who
carry HLA-DR3 as one of their alleles_(which is roxi mately one

third of t hempssthIIy dosctihed by Sambropk.i J; thssh»tﬁFeﬁtMyma%m’EI(l SI)e[Mqlmﬂar Cloning.
derivative gﬂ. ;! Q& normal role
of HLA-DR3 i Ltaﬁorahorg?f t"?lrense °¥:¥’t Hg%d‘gﬁndg%ﬁ%reﬂa%g\éﬂt%? suc% a peptide
derivative is theTetrar theddubletetdmbinafitudulovieas,a cDINA encddingthe B chain is cloned
r heurat oi d arthrltls atients as it wll result in |ess inmunosuppression
t han wolBSd oiaba he er vector pAcUW1 [Weyer, U; Knight, S & Possee, RD (1990) J. Gen. Virol.,
71, 1525-1534] to place expression of the protein under the control of the P10 promoter. The
unit is then inserted into the genome of the single recombinant baculovirus carrying the o
chain. Double-recombinant viruses are detected by spotting insect cells, infected with
- randomly picked viruses from the transfection, onto membranes and reacting them with a
30 monoclonal antibody, e.g. L243, which specifically recognises the HLA-DR heterodimer.

Binding of the antibody to Sf21 insect cells is detected using standard flow cytometry



30 a non-sel ecti ve DR bi nder. As a variant to test A the °

ability of a peptide of the invention to bind to one or nore HLA-'DR
nol ecul eWOH! sessed as foll ows: WO 97/ 46578 PCT/GBIT01491

PCT/ GB97/ 01491 -17-

(1) Purification of H A-DR Types from¥| 1ines The met hod used was
a nodi f i teshhignesofeadiiy availablerin ﬁmdltgyttmrﬂjablel dauble-reedtitbindnt Biacklovingsm

262, -16087-1609 n I—ll?l.{A- DR a. iigens were purified fromvarious cell

| i nes by ®XPressing F@Ef’f"l tography. Briefly, 1x10[err] - 5 x

10[err] g@el ! ep@ﬁgﬂoh%fmg_mMriﬁ&H&m cell 5 I'ine selected from Hom 2
(source of DRI), BBF (source of DRZ), AVL-B (source of DR3), - JAH

(source d@he m&lﬂlbgmﬁd islaanodificationeof tliat Besctibethy Gorgaret al]JDS(]s ()?01!533 eDilElB%DNI 4)
(Sodi tm Lot . pREsBLr- B0 HEA BRevpressing RpsabpvinaBizipeta 0L L Vi

! od . ,

o on ot dmatelPHARNE2 x 18 RIRAEOLIBAN in 100mIbf SdCEBTAGnR s,

hour and56inM 'i;'u;}blﬂiapHrStS 2% NE40 aaommcammwcao@&ammqmmww body
LB33.1 (&0 Ce nol . 5 103 160 173) covalently
coupl ed P?Jm sa@%ﬁ’éqlggémges"fate W% homogenaterisspun ati t h 150

mv NaCl , mqflﬁ i d ed, over ni ght
with thelgﬁp@n%{gﬁt eresin was&l%r en pghﬁmgl F%%a ﬁﬁ?ftl 1%09 Y washed
wi t h1®. lBBMIMQ&ga dal h986]CeH - InthunahH 03, KO-EM)QWaléxﬂlyl&ﬁﬁledﬁtiﬁﬁo‘b‘?BGﬂ@ 15

vol unes) . A-DR was eluted with 50 nM diethylanmine pH 11.0, 0.15™ M
Nadl , 1%"fL243 thPWQfBE%Pde enharasa-fast flow (Phammacie) and prerintubated ymhlemMI i sed
vvith05 I§qpﬁ|o nt was det mned

Bi of ad pro e| n’ assay an/'t'JIN|cl))u'lftH Yn‘%"”&%@ﬁ@‘%’%& éﬁ“@ﬂ"?tﬁ‘b'h is e (ii)

Pept i de ﬁmlmwwummmwmmmms-mppmm @19 Ni4o @ZWcoﬂﬁﬂn' n
phosphat e buff d sal i F)&E was_ i ncubat ed wi t'h either puri fied
HLA- DRL, ¥ ?de bxﬁal Batt, S0rMNR.HPOa. B 74 1% grtyiglucoside (Aealumn

L R e A St iy T R

EI ot :_ n- A%MngilﬂcééldeDfﬁle}uﬁddnefré&mnd :ireugimdxgiew ﬂ‘éﬁl&aﬁé’bﬂ%\mhdl M Tns(;-glg[l pH ? O/atrlrcii Y
eu- Lys- Al a- Al a- a- was, | ncubated wt uritle errjg
and i ncuwa&d( bysultragentrifugation through a gentricon-{ hmembranp o Prateinsortentisat ed,

o, S ARG 678 M B S Af y SNY A bl
M crocal Ori glngenedal,ubs geptide defR@tives of formuld &8¢ ddfined abévei whickiwefe tdst6in
act| ﬁloat ! t%gt A ghslvlvédr s1gm§i;|:-ar1]1lt inhi Sitngn atrga%ngeentt%tslgr? o}' gbo?nte lrrgprﬁto; ?rfu?:h tler;:‘
A further preferred aspect of the present invention co_mpnses a peptide derivative of
the formula 1, or a pharmaceutically acceptable salt thereof , which does not bind to HLA-
DRS3 but binds to HLA-DR1 and/or HLA-DR4Dw4 'éndlerﬁK-DRﬂtDwM. HLA-DR3 isa
common HLA-DR allele which is not associated with theumitoid arthritis. Accordingly, in
25  rheumatoid arthritis patients who carry HLA-DR3 as one 'of-:t:heir alleles (which is
| approximately one third of the total rheumatoid arthritis patlents), such a peptide derivative of
the formula I will not interfere with the normal role of HLA4bR3 in the host-defense function.
The use of such a peptide derivative is therefore partic\'llarly'advantageous for treating
rhéumatoid arthritis patients as it will result in less i xmmunosuppressnon than would occur with
30  anon-selective DR binder.
As a variant to test A, the ability of a peptide of the invention to bind to one or more

HLA-DR molecules was assessed as follows:



'30 ;ablllty of the peptide derivatives of formula | to inhibit a T cell

| mmune respewggm@gat ed by or through an VHC cl ass | | POBIGBI?DEY]
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PCT/ GB97/ 01491 : -17- -18 -

| nhi bitor pe o 31 Y T4daS fdl Cill ¥ind© D! ock stimulation of the

B52. 24 nmurin : o I ch responds to'the FHA[err]
peptide (H Pvmehmﬂmilysed/whs t;mdiﬂcmion of that described by Gorga et al, 1987, J.Biol.Chem.

Asn- Thr-L L Leu- Al a- Thr-d y- ted b D4 I I
B2, 24 2ARJ6RRLIORM: rﬁ‘mﬁaﬁ”@ s e oL SBrto @ (e BY o
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1 and fol I ow ng the genera

met hods JAHc(soﬁrbeotpMDmI,dHAR (sﬁumbemﬁawm)md%ElM\(mmemf 4) were
Protocol s in I munol ogy, Volu bitor Tpept I des
at_concentr amluh&stﬂaat\nppmxm&b{ﬁacml 50 mlrﬁf @IWMEDWM‘%IS@"M?QEM ris-HCL

1 e 0 RSP R A R, ot T CPISE b i

by dilution i h fifte 2900,000 g for 1
a%&ncgﬁhgﬁ nal égeﬁﬁmbcme Scke wassun 4DwA gror

mctrotitre pl vol ume of 100 [err]. HLA-
expressi i¢g Bhoet 4l the superrsatamit caihectelde MmEﬁLAanoﬂwl antipadyiBi1 (Gerga et

Caken 1 rom oA ADKG relBmAAls M0 R Fapelsmly clmied o CNBE Seilercse 4B, W 1
Epsten Barr %ﬁﬁf&g%ﬁﬂmﬂi@d With 190 nfM 3L bS(ﬂmM‘T@H(HP pHPY.9f (0% NP-40

| nmunol ogy 7 usi ng gl uteral dehyde by suspension in 1%
gl ut er al dehygnd incubated Svenight with thesupérinetant, Thelresin mias then packeddn erealummndnder

M nutco. The waehekwib Pd SIMNNALr s8mbh TesHGT. EE LS h of algide @8Rellms i n
oM - 164952 ngﬁgﬁegg THe 1&1*)&4?&%9&1 bddoith 3 M AR Hanto TS BaCl, 1%

I nhibito a concentration err] | s per well.
The i croti t roetybglaéssidenaCotumn frabiidrcvere imibediatelyneatralised thmpM HEPES NaGE,

CQ2. The mcrotltre pl ates, were_ then washed in, RP,

centrifugati le 44 Poygingoeptent was e&%’ﬂI‘?%(’t@’oaﬁ ’BB’F‘b?séaXﬂﬁi%HMW g#%onpfre
B52.24 T cel I line at a concentration of 25 10[err] cells per
well in cul ture dm (RPM - 1640, 10% foetal calf serum (G bco) and 2nM

gl gt am nte g(Ya[({iyp nde'ﬁeﬁ-,cﬂv g(i)}idiéth Tﬁs wer e then lntchat ed Iorfa fgrt?er
ays a erl% 0 er. ep S wer en centrifu a
300g for 200 mwmgoan@}%mmn}p qsphate buff ers«@&ﬁm&?% MW@I
wells to be fro

The cul ture ?‘3@ l’@t)ﬁ[ﬁ%w ?dg?r ndt%@?ﬁw?? 8‘?)@&3{32@4 L}Z(&Eg&ﬁ@?{ wg room
tenperature Sﬁlcrétﬁret avés cimor%ﬂﬁuﬁﬁhibﬁbﬁ?ﬁ t'u6§1nt$ﬁ9ﬂ1ﬁbf ﬁl‘BS @GI%NIMO
96 round bottoned vvellug ates. 1:1 serial dilutions of [L-2

carried out lLSIgIga DuFen PR3 n-ﬂublame,limn(ﬁ@m@ﬁla-ééﬂ/é\IaoneaIle-Ala-Alaﬁ\&ﬁThr-
serum (Ad vaneg eu- ys-}\?a-Rl {19)9“ S OH was hulatdd with mlrlﬁé({ BRS %@rﬂl ?qu i¥3batbdhs

penicillin
25 above. After 48 hours, the incubates were treated, and absorbance readings taken as described

in Test A. The inhibitory activity of peptides, expressed as ICs, values, was calculated using

Microcal Origin software on a PC.

Test B: Inhibition of T cell activation in vitro. (This assay may be used to demonstrate the

30 ability of the peptide derivatives of formula I to inhibit a T cell immune response mediated by

or through an MHC class II molecule).
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PCT/ GB97/ 01491 [err] (G bco), 2nM L-glutamne (G bcgl) and 50 [err] M
2- mer capY@2M4##371 (Sigmm)), to produce a st andar d QR§IEB0149%(

units/m to 0.04 units/m 1L-2 final. AglLZdependent cell line such
as CTLL-2 cells (Nature (1977) 268 1521 56) or HT-2 cells (J. Inmmunol.
Met hods (| 98 7phibator peptides werp testedsfon thewbility tb blnck smﬂmbmoﬂthﬂaBﬁk%]gmunét ure

Gopendont celbhbrdsa e Bt mPonds i e EHL e Rentids H-Bened ve AR Y O ¢,y
and testAﬁﬁmLE&-Lﬁ:Ee&m-mw @l—ﬁ%réﬁ@ﬁ ﬁmmmﬁlyinvgdnzwgms & and 5%

Cderr]. ter which, 20[err]l "(1nC) of 3HT
Internatwmmbducmtydm&onof bmphnodbchellsmkan&onfﬂiA;oﬁﬁmmnudﬂ-ﬂm-to the -

i velot dORv4 pbicbiivio BbicFharina S Apphestons Biblickin N WOBMRM 4 usi ng

bet apl | a ti de
Gert vap ELBWIAT AT OGRS foe (Wi o om0, 182REY,
showed siuliretliin Wdods ehall(l 994)d. Bxp. Meb 186178181t and follonling the h@ﬁéﬁilrdléth&ls muc h

| ess. Test  C. stinmul ated DTH deI ayed type h persen5| tivity)

i n BALB/fer #@snerwfﬁgetﬂa@@womswen seurrent Pratogolsingd gyi Velumed,vi t y
. of pepti derivatives of fornula I in an ani.mal nodel). Balb/c ferale

m ce (18 0g), 5 per group, were inmmunised sub-cutaneously on the

flarle with O.lihibitof peptidesnaticoncentrations \baiweeniil 00 aid GIRM (of Iive) were nhiged ne)

m xed 1:1 (v/iv) wth complete Freunds adjuvant (Sigma). Seven days

| ater f owitlhihe antigeni¢peptidg EHA 20 lmﬂveﬁvmg@gmgtr@nm&pnmn 1@ andh0.d pdMdet er

o pl ot i Pfd BB RREioh b 30 T bR b R RECPHL e e e i 965

Twent y- fwell mictrotitre Ipw leﬂlfc) ®a ﬁm iveREecdTa0D gHLAtpRhm%x)s&rsﬁngrB%‘éné ed and
t he DTH response cal cul ated as_the per cent age i ncrease iIn footpad

t hi cknesych as ﬂméAHﬁlévtt@asfpmqob[mbghlpwé@eH dine GenropgantGuitare Collection o ntrol .

I nhisRi t r r | ant ed
24 19 Cﬁ(ﬁ%&&?g&%l?ﬁ?ﬁ?? %ﬁgﬁ@s gen Ecrﬁ‘% aPengetda,%’%%gg%‘mr{%}% d#"ﬁ%‘%%‘ / kg/ day
to 0.1 [msﬁoghwmﬁpsféhaaﬁ&lms gﬂf thie At degétibed $n Catrent Febidtolb ¥n
substracting the value for swelling of inhibitor treated f oot pads

f r om t hdmmyinology 3,.Zh] wee fixedawgingglutergldehyds by sisprysion in % giumahtahydel ue and
g4 Yo 0 sond, s B porbE PRI 12 VS
si gni fi q8igmd) IWus ddddofor 3minute S’Bhﬁellﬁ%t& reémd&fydﬁhtrﬂﬁ%dﬁuﬁ lat 301‘&3 wadelihout
any 30 _ overt toxicological or other untoward pharnacol ogi cal ef fect .
20  in RPMI-1640 and added to the microtitre plates containing antxgen and mhxbltor compounds
at a concentration of 2 x 10° cells per well. The microtitre platgs were incubated for 2 hours at
37°C and 5% CO,. | o
The microtitre plates were then washed in RPMI-1640 by centrifugation at 300g and
- aspirated twice before the addition of the B52.24 T cell hybndoma line at a concentration of
25 10’ cells per well in culture medium (RPMI-1640, 10% foetai éalf serum (Gibco) and 2mM-
glutamine (Gibco)). The microtitre plates were then incubated for a further 2 days at 37°C
and 5% CO,. The plates were then centrifuged at 300g for lO.ﬁiinutes and 150ul of
supernatant removed from all wells to be frozen at -20°C prior to bioassay for IL-2 content.
The culture plates containing supernatants to be assayed were left at room temperature
30 tothaw and 100m! of supernatant was transferred to fresh 96 round bottomed well plates. 1:1
serial dilutions of IL-2 were carried out using culture media (RPMI-1640 (Gibco), 10% foetal

calf serum (Advanced Protein Products), 100 pg/ml streptomycin and 100 U/ml penicillin
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Test D (This assay may be used to denobnstrate in vivo activity of peptide
derivatives of formula:k in an ani mal19wdel of arthritis).

Bal b/ ¢ fenal wmﬁ%mb Gtaniii égél%@%h 507M armaegﬁg%ha%fn %ﬁ@@ﬁ%wd

on day - cut'aneous ‘i nj ect'i on of

cont ai ni ng egtadtiard@urvews 260 uitshimito 0.64 unitsinhlll-2 findl. haw (02 dependentdelidiniesuch
(met-BSA, Sigma |n saline and co Iete Fﬁi ?g_ adj uvant igrrag
suppl enent ed L»2 setty (Natung GG 2L468 13401 30) 9E ozszllss(l(lmm%tMa pds (£987) 94-

?I?TSaRg/ %N. M%E)w%%mé)g&?&onawtﬂw%p inj ect I on £€+ %%%r 39 5e‘lqlaj'alof
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knee j oi nt wichrvegnd tgstpamples i Rlatesyvere ipcubated for hrsat 375G and 5%COs.

Coni ol at e oAb ich, 20y At AEISE ApEhER LSRN PGB ey el

serves as a (aaaweqhateémanﬂamﬂe icubdibr orARirthen i 61! Th@@oﬂ&ﬁ@ﬁf@icﬁihate were
w th both knees is determned 13 days tater by nmeasuring using a

dual - cal i per hatvestodenterglass fibre filiurimats andthp radieagtivijy mensured using mbetaplate wi t h
bl unt - enaﬁd SC&?}?}@OKS and forceps into the skin 15 approximately 5nm above
and bel ot hECWHERORAUNSE: | i ng al ong the -side of the knee to form

a flap which is thggeseralothe bbﬂudélﬂen&msbﬁ&mmstdéﬁnbﬂ‘%w}ﬁ& w&b'iésted in
Measur enent s are made across the w dest part of the knee, in the

hori zont al pltest 8 showed kignificantdphibitioh ahe kondentration of abowiti HpM pnsmch less.
Percentage increase in inflammation in the antigen I nj ected knee conpared
to control is calculated according to the formula: [antigen-injected knee

thi ckness - spli 02 pegflie stifivhiéED ab&l GBERFSrSALiiORy) BIBOLBA RS (The

thi ckness] x"T00. Inhibitors are admnistéere using 14 day osnotic
m ni - punp$§ (Abmtn)a}q bepisad teedenionstrate i wivoractivityt mfmndhdebri\anges oftforimés I in an

rangi ng from 10 a |, u ercentaeinhi I tion of

i nf Igamqrat i on/ B ?4"2‘? 8"6‘?’&? gxacefg(,lg%ﬁghg Wﬂe‘é’gre FE v l,lh-gutgtgpously
subtracting t fo bhagﬁn

fromthat gf tquge |cﬂé0 c')ns!e 5‘(l:gl\r‘:‘tmrsi) dgﬁl Sgg‘l“mz@?“g?'he controm\%ﬂhe
and nmul ti pl yi(ady) hmhhaﬁnpleedﬂreundnmljums@sm)nt&vai dajisdatersfooipad dhivkmeky wade

hi st ol ogi cal geval.uajign of i.nfl anmati on oVi cartil a e/ bone
erosi ons car rdetgniped usipg a dual mwwren’é?@é& h’é’ %&Eﬂﬁ‘é&f 19006 WQJ%P%(W‘Pﬁ

and_e0si 2031 Sof sl afist SR bf PA ke AdaiElaaSvalbumin pAfeth by ANAECTIRRS 106 °

I n serum seru or hapt

derivati ve ofhoufsafier antigen shalichge ddotpidsaecrameasiredandithé &TH &spomlcﬁllcalattﬂ asthe
i nhibition at a dose,  of about 10 ny/kg/day or nuch | ess.
way of il | usthementgge creaseinda ﬂml@gmanh%ﬁcmfwmd wnparedmawonpelp@eraae

Shoved Si gni (2R Thbie RS Meabrenc sy SEEPGURES o PR (b iBlhaika 24

PCT/ GB97/ 014 hburs prior to antigen challenge at doses ranging from 10mg/kg/day to 0.1 pug/kgiday. The -
25 degree of inhibition was calculated by substracting the value for swelling of inhibitor treated

footpads from that of the vehicle dosed controls, dividing by the control value and multiplying
. by 100%. _ _
In general , the peptide derivatives of foﬁnula I as defined above which were tested in
Test C showed significant inhibition at a dose of about 1mg/kg/day or much less, without any

30  overt toxicological or other untoward pharmacological effect.



DRADW4 in Test A (or the variant to test A described hereinbefore) at a
concentration of 0.1 m cronol ar or |less, and were active at <0.1 °

mg/ kg/.day-q%/‘f"é@t C. The conpound of Exanple 3 al soPEHGRAUOMGN f i cant
bi nding to HLA- DRADW14, but no significant binding (I1Cferr] >100
mcronolar) to HLA-DR1, HLA-DR2 or_HLA-ZBI_R[ err] was found with the conpounds
of 5 Exaestls @hisassaymay be wsed g demonstrpts imMivoantivibtofpeptidexderivativessf abi | i t y
at pH3 [ ' fiorm of an extracted pol ymer depot

formul a?fbgwgﬁslﬁg\_ﬁel r:ga??nf%sf&é@ﬁg eto degradation on extrusion and
m ni mal degr aBaib/cfemale rhiek CFE21¢, SOM/groap) afe MaRlisddUn Qlyd dridboosted on fay o

A peptide derivative of formula | nay be prepared by any process we
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Fing/
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pulranl ingheﬁ ﬁe)lég%h%%%ﬁgh%%%@bﬁee ) %yai EO(YIL ]eattef’zéé?m@ei# Esiﬂl?,'geeé'ﬁﬁr'i dge,

LJK) .l()I _ donehknee joint witled ¢Olrlﬁhva-aﬂicphpinjﬁpdeoxtjsui@iﬂg@gpé3of méﬁg_sg\: ih sﬂ?ﬁpr epar ed
sol i asg.sequential. .. - nthesi s. Using this technigue, the anino

ati d whi EHPE 230G %Pfgﬁmé‘t@ S sﬁﬁ%temﬂmwa%m_c@fi agimilarde i s

pr ot ect efbidhe biGalifb BildsdAs IR aLofti, ﬁ,@%ﬁ%efée of BAERRRyshBh GssdbilfRqcna N 20

and coupled to a solid support, Tor exa a resin, &8

2- chl or owith bgthdinkes is deternsined 1  days later byMaessufing using @ dual-caliper micrometer.

(chl or ongt.hyl pgj yé&‘gren -di vinyl benzene) if a.free carboxylic acid is
requir edmﬁﬁ? {schiey !ég@l,ecmslanmmommthélmmd scissors and forceps into the skin

(4'( "4 - dl _Er . . e enoxy I i ~ar Rink
G B BBk 5yl EIRGITRIEES B i U Ae S B P
ani nomnet foyrh a-flapovhisly sdhencoarefolly) citlasuay yo ¢xpbserthic pterhydng fojmd! MeasikreRestssi N
(al'l avail.abl.e 25 rom Cal bi o eENo_va i oche if a.carboxam de is
o £ o TS HRGF adipes hé Hades bt 62t Krocy Wudhe horizonial Blapean il Seinheid

al pha- ang i efc%ﬂﬁ% reasEin A dim @ﬁi ULl LS.t ached
to the @?%r 'ngisanér?‘r)i no a‘l'e cl S prngl'lti?écte éﬂnﬁ%ﬂaaﬁ% é‘i’%n‘gi‘é""&r‘%{%%ﬁd, i f
necessartp control is caleulated asdording trethe farnmla: fantigentinjectédimee thicknessaliaed no aci d
whi renping. attached to the, sqolid support. The stepw se process of
dep&gt e(:’f‘J‘"'SV‘n"3 dpeg ﬁ&%wl%%tﬂr%meﬁbﬁdppﬂ@m@w edministered ani no
acid i s ' 2 I : i ttached to
fhe |~ WHERA G doholl Hinflpihil R4eifimlentiob O BLH Bitok Okl bl

obt ai necdranging fremalfmgkg/day to 0.1ug/kigday iThepercenfafeinhitdtigi 65 or as il ustrated

i n Sche | hereinafter, or by analo therewith, WD 97/ 46578
PCT/ CB9 r;i}aiggq}g:}!tionlswelsing 1s caicula¥ed trom tl?eyﬂlickness measurements by subtracting the yalue

A s oPY Pl et bHioe BRI iy TGP ot Vol Bobl4 Gt Sy L
Know@s i rthé benteol valué and maktipdying ba100leAdditionyl abdesinivdrts of diseaseinvdlves) e as

illustrated in Scheme 2 hereinafter, or by anal ogy therewith. The reagents
and istological evaluation of inflammation, synovitis and cartilagé/bone erosions carried out on

fixed knee sections stained with haemotoxylin and eosin and 2) the determination of levels of
acute phase reactants in serum, serum amyloid P and/or haptoglobin.
Peptide derivative of formula I as defined above may show in Test D significant
30 inhibition at a dose of about 10 mg/kg/day or much less.
By way of illustration of the pharmacological activity of particular peptide derivatives
of the formula I, the compounds of Examples 3 and 6 showed signiﬁcant binding to HLA-



conditions used for carrying out the reaction steps of Schenes 1 and 2,
such as al kydvetg97ags?ef 5 al cohols and amines, coupling of arRGTRAGBIIN
carboxylic acids to form am des, fornmation of ureas and carbanates,
and protection and deprotection of protectipg-groups, are all well
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cleaved as a separate ep prior or subsequent to release 0
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Cequence of ke PepsecSRtesis) by Siariadaroiop ublisbedley fhe E3eisd CBrmigal,Company.
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both " canakibed PR babBied by the Rajal Soctehy ot CheninSAEURRS: G- e
peptides, the am ”g@%ﬁ@; %‘g&;p}ngggéﬁv&ﬁ%ﬁo alid kéereﬁaJytsolxﬁshase!s@qﬁeﬁiﬁal
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reaction are prote unctional groups.” For “exa

N-term nal anginfksiss Iumlgiﬂh&lteclmiquepthgrammadtdyv}m is toberomedhd C-temiings amino
9-f 1 uorenyl met hox car bo (Froc) but ox car Boc).,

bi phenyl i sopr &péﬂ% ls@’Bﬁ%?d atéh*f Q‘PB*BWH&IHB 8(1‘?% 35y il the side chain

2- oxycar bgayl aﬂ%,@g 3B KIgPOUS o Qsembne%dﬁﬁ)sucﬁhé i-cﬂl’&\‘cﬁﬁ{ﬁ&ﬂdﬁde(xéhﬁ%}-

2,2, 2-

PCT/ GB97/ 0 149 Merrifield resin (chloromethylpolystyrene-dxvmylbenzene) if a free carboxylic &3d is

trichl oroethoxycarbonyl (Troc), benzyl oxycar bogij and ar |;§‘us s]g‘gst i tuted
_benzyl oxycar bmqylll'eg avages Ob L -dig ogramEpomethyl)-
required by t

catal ytic hydPﬁa‘e"ﬁH t Qgg@gﬁﬁg%piﬁgﬁﬁ%ﬁfﬁw-w ‘g?ﬁéllenc cet ?lahggﬁj

treatnment) .- 5mnxnomethyl)—pﬁéﬂok?ﬁ&eﬁnﬁd@hﬁﬂéudyb-«gmm berzzhglddylaming eregin (dlbavailable
of the side chain _guanidino group in t he, pepti des, cont ai ni ng

ar gi ni ne 28si dom CalbioshemNovabioghemqif acatbpxamideds ranired cleavage, whereafier the -
protecting group on the alpha-amino group is removed. The amino acid which is to be

attached to the C-terminus amino acid is protected at the alpha-amino group and, if necessary,
in the side chain and coupled to the C-terminus amino acid which remains attached to the
solid support. The stepwise process of deprotection of the alpha-amino group and coupling to

30 the next amino acid is repeated to give a protected or unprotected polypeptide attached to the
solid support. A protected amino acid of formula II may be obtainéd, for example, as

described in the Examples or as illustrated in Scheme 1 hereinafter, or by analogy therewith,
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2,2,4, 6%8@#@%& hyl di hydr obenzof ur an- 5- sul phonyl ( Pbf)

Swtabl e protecting groups used for th prot ection of a si de cha| n hydr oxy
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further final
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ent 25y fanrAyplied Biosystems 431A or 430A peptide synthesiser, an Advanced Chemtech ACT357
peptide synthesiser or similar automatic peptide synthesiser, or a combination of both
techniques may be used. '
| During the assembly of the peptides, the amino acid fanctional groups not taking part

in the reaction are protected by various functional groups. For-example, the N-terminal and

30 side chain amino groups may be protected by using 9-fluorenylmethoxycarbonyl (Fmoc), t-
butoxycarbony! (Boc), biphenylisopropoxycarbony! (Bpoc), 2__-5[3,S-dimethoxyphenyl]propyl-
2-oxycarbonyl (Ddz), adamantyloxycarbony! (Adoc), allyloxjveérbonyl (Aloc), 2,2,2-



coupled to the resin (for exanple by using a suitably protected group of
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known i n the ophC 400 (preferalsly bt or about ambient temﬁe}mfa‘j iafid oVer afpekiotiofiime in the
feature of the invention there is provided a pharnmaceuti cal '
conposi ti on vangelof clhminutesdo 34 bewsi de deri vative of the formula I, or a

pharmaceutical ly . I t ' i A it iy -
pharmaceutically §3&%@§§§%&§irﬁ?}§ﬁs ugé&gogﬁgl céoru'_pﬂné‘ﬁfﬁlg ’ﬁ&‘aﬂa%g" gblds include
Conposi t RN f{kY/codmbily isédiAide; syrhmbtrital Sihyd¥idd, mised ardhgtri@xaithvRions hétivehters
capsul e, aqueous or oily sol ution, suspension or enulsion; for nasal

use, for exampdearhodiimides. g case of varigysparhediimides ((e.gr digyrlohiexyl- wn diisapropyi-
rectal use, for exanple a s ositarv. for. admnistratio .
i nhal ati on, FMQQ%@“MQ&W‘%F ﬁ%feldﬁyﬁ%g“ ?Fmﬁ"iln%opq Giﬁ’%@%‘*“&%m ; for
sub-l'i ngual  yydddtysuReintidle) sy albdbe KIRED IPadlitGiD HRlanBho 888 TBLSling8 carh Mso be
parenteral use (including intravenous, subcut aneous, intranuscul ar,

i nt r avascul amechievediiyesingg number of othep reagents,recg. il Habengotiseeledrylaixyytris-

luti Lgn. .Ih i ti ' f i tabl.e .f |
Copi cal | 3 AVEBRapPEsphomus AT O AR A bR s 13-
gel s. Skin paidiRdhylufoniin L1e00boBBE @BTU) and (2 BehAiigRId-1Ly9enena. i s

“described in Chapter 25.2 of Conprehensive Medicinal Chemstry,
. tetramethyluronium tetrafluoroborate (HBTU). The coupling reactions can be performed at

)

temperatures in the range of -20°C and 40°C and over a period of time in the range of 10
minutes to 24 hours. A suitable medium for carrying out the coupling reactions includes, for

30 example, N,N-dimethylformamide (DMF). A particularly suitable method includes the use of
HBTU, HOBT and diisopropylethylamine in DMF.



15 Vol une 5, Editor Hansch et al, Perganon Press 1990. In’
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rel egge jpventior &rag%lﬁMsO ﬂ?wmch ho %ﬂﬁﬁnh@ hfidrobigl &AefniR&tRin dndie tid?neélimr €,

peptide derivatives of the present i nvention containing one or nore
basi ¢ gr equipmeptshat is usesltb prepagsi peptide sodvatmru Ils;slerilmedmpapautddave and all pol yner

and. pept fphieha raiates et hGPint Cheo it B it Aprofoeiey SBmPRE o1 ccont

| nvent | ONMorfRle?d dlrit 18-Sl RateBEA Siution at pH 3/o!71d dohififig0 R0 doliid CS

whi ch nake them particularly suitable for the nmanufacture an
proces s i mgidefs Sltered intd 2 50ra! battle nsing a istefiter(h22pom fittesynit and a=30lsyringes

e uBomach o oA oL g BSOSt S

char at er nt ai ns
From 1t St ¥, SEFGENUERE R s RIS R pacifine vl f”d%‘a%% L dose. A
pr ef er r edondentraticrl af:(s Emgémk iThe vial is capped andrshakieatto dissolve ﬁiespepmteeUdmg |ag ned

for slow re|l eqse oyer _a od of at,|east rred
pepti de GEFHSRIPEURND; gliay %°tﬁﬂ?§‘§ﬂ‘?‘aﬁe}¥v féﬁe P‘?Pi'ﬁﬁél%lu'il%%’@ %H?fE‘HeJW nin
the 15 g Ofalsa&hfcﬁtaié’dﬁﬂ %&@ﬁaﬁ%o&&%ﬂ%%&@% | g¥eig! | oss

due to dégradation o trusion or I ch show m ni mal degradation on

rel e2Se fpepliﬂespeah for tﬂesnluudms delenhined by HPLC usingrappedpriatecstandiards dnifially and
measuring the | evel of de at i or} of a p pt i de o trre %he present
after storage at -18 and 3 C or 1,2, 3 and 4 wee s, using a fresh vial at each time point with
duplicate sample injections. The percentage of peptide remaining after storage at 37°C at each
time point is determined from the ratio of the area of the peptide peak at each time point to the
initial area. Preferred peptide derivatives of the present invention have greater than 90%, and
30 preferably greater than 95%, of peptide remaining after storage at 37°C at both pH 3 and 7.6.

The peptide derivative of formula I will generally be administered for therapeutic or



i nvention are as follows:- - 20 Preparation of extruded pol ynmer depot

- f.ornul at | Onyks opgl de About 20 ng of peptide is accurBeQRGHINN4Jhed
and sufficient polynmer (50/50% nol ar poly(D, L-lactic acid/glycolic
aci d) copol yner of approxinate wei ght aver2§e nol ecul ar wei ght 20kD

and appr oxi ﬁé&,@%%@gﬁg%&m&o@%ﬂﬂs GinBluARE nih) SquirifXich Seftiment in

chromat ogr a ystyrene standards) added to produce an

appr oxi mat e 18 fer of aXharmatentical eomphsition, as i welbknawh inthe pharmacensical ase

glacial acetic acid tgo produyce ap approxi gate, 1.0% Wi l.ution. .Th
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under vacuum pri oL, t . |1?diét : d '%ﬂhﬁﬁi |

| oaded into “r"ﬁ@’%ﬁwg’(‘ﬂ@f"%m%“n”gf P 'o'rdg -g%;%eﬁﬂ?%f era%(%’ Blland t-he pl ﬁg‘ef
pushed dewn dueesable salt thitiedflih assotiatibe withiagpharhaceuivally aceptableidilusnter cagear. 90

and 95 [err]C and held at this tenperature for_10 nminutes before the freeze
dried material isThe wmp@mmlﬂﬂdbmﬂbﬂ?ﬁl\?ﬁ@rf’ L Y5% rmfmﬁ@gpapsu c;
extrudate of g Bus or of yts%iﬁfio;i, Mioqx'o?%ﬁion; for nasal use, 16 WZ %91&', nasal

PCT/ GBO7/ 014%HO
Anal ysi s of %bﬁfasgca}bﬁa%ﬁagﬁm éirréaral ue| foiexaniisle asuppositoryafor admirfistration

peptide approxi mate 5nm | engt hs of ext ruded pol ymer depot
cont ai ni ng plepinhalationdfonexrmpie a8 3 finely divided posvdenprp liguid agrosal pfoy sub-lingyal pr of

anhydri de- f i al t. id i . |
A tor | ablc sty ©r eRiH B et BB BE Y Byl ise GUALMEE el B 7
wat er, causi &ﬁ,cﬁ%]ﬁﬁiﬁ muk&lag{rmﬁmsma\em ithgiony) forexatiple 4 stedileraqaecnsk for oily

using a 0.5[err ex FE filter and the solutions, A callected.

A series of sdlatisimonsuspénsionoiThe somppsitirmmey be i fasmssuiselle Son topire)pdapinistration
D 1 kb 5 e e i iy P s el o
>0 'ngte | ons. rggﬁn&ﬂ%@;ux#e%%?m fs@g?&ﬁgﬁ (k)x# €Rapt@!8/2 of Comprehensive Medicinal Chemistry,
st ock polyneNohahesEditpHatsch et al, Pergamon Press 1990. peptide([err]l.g/m)
iglo(l;t ton (Lerr ]11)%)@ gesn%lréitt‘lé_) zﬂ:o%;%&%gitipns may be prepared inp conventional manper usilrig
800 conventional excipients. However, in the case of a composition for oral administration, it

may be convenient for the composition to include a coating to protect the polypeptide active

ingredient from the actions of enzymes in the stomach.

20 A preferred composition of the invention is one suitable for oral adminstration in unit -
dosage form for example a tablet or capsule which contains from 2.5 to 500mg, and preferably
10 to 100 mg, of polypeptide in each unit dose, or one suitable for parenteral administration
which contains from 0.5 to 100mg of polypeptide per ml, and preferably 1 to 10mg of
polypeptide per mi of solution.. =~ . '

25 A parenteral composition is preferably a solution in isotonic saline or isotonic dextrose
buffered if necessary to a pH of 5 to 9. Alternatively, the parenteral composition may be one
designed for slow release in which case the amount of polypeptide per unit dose is in general
greater than that required when a conventional injectable formulation is used. A preferred
slow release formulation is a continuous release formulation, for example a formulation of the

30 type described in European Patent Specification No. 58481 or, for peptide derivatives of
formula I containing at least one basic group, a formulation as described in International

Patent Application, Publication No. W(093/24150. Certain peptide derivatives of the present
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buf f er sextosionrer whichshow thiniatal degradatibn onmeleasa Giont sueh ia@epot foficulaiiy. OXi mat e
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cunqu(gti.vit o rel ofile of intact peptide and total _
peptTde FrREAHNOLEXIUGEC RONMELASDONY OIMRaHOn L PRPHAe  oduct s) i s det er ni ned
fromthe % c@ﬁrateﬂﬁﬂ 4 . B&dde 461 ' roducts in
the rel egggalr?gti%rgnf%%ﬁeai time po%‘??& Q&yﬂﬁgiﬁﬂs”d%%:& '

- poly(D,L-lactic acid/glycolic acid) copolymer of approximate weight average molecular

weight 20kD and approximate polydispersity of 1.7 as determined by size exclusion

chromatography relative to polystyrene standards) added to produce an approximate 20% w/w
25 mixture. This is dissolved in anhydride-free glacial acetic acid to produce an approximate

10% w/v solution. The solution is freeze dried and the resulting freeze dried product is stored

under vacuum prior to use.

" About 100mg of freeze dried material is loaded into the barrel of a small laboratory extruder
30 - and the plunger pushed down to consolidate the sample. The extruder is heated to between 90
and 95 °C and held at this temperaturé for 10 minutes before the freeze dried material is

extruded under pressure to give a cylindrical extrudate of approximately 1mm in diameter.
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modi f yi ngo agand.saigmbart Dstocksotutivh dfipelymer in aihydrdefree glaniatiacetic acidrati2 Smg/ml
referred to herei nabove, such as a NSA Dmch a‘ii I, rof en or

pi roxi can), anfollearsguith eachsolutiopssmads wp tor Mgy With dis Walefst er 0i d, a nuscle
rel axant, a 5 | i poxygenase inhibitor, nethotrexate, azathioprine,

D penicill am ne, Cycl osporinAor a - nonocl onal anti body therapy (such as

anti-CD4 or anti-TNF). In lcﬂﬁeénﬁﬁtibﬂehpwﬂtﬁeof Volumeiofl ffay be
u

exanpl e, a d&Aal

co-adm nistered with insul|n or other {therapies fqr di abetes qr di abetes
conplications, (such as an|al doof redulcsteskpekimenilt stopk peptides |t o be
under stood t hat such Conmhi nati.on k hen - cangi t ult her aspect
of the invention. 10 pg&“%@%‘r’-‘@i ngsothgt%(ﬁ rtheswugléﬁzgi) qf the present
invention there is providefi—a mggnod Tpr 1000 ' €4t | Ng1@odvHC dl ass ||
dependent T-cell nedi ated &utoi mmune pr _infl ammatiory di sease for -

exanpl e one or. nore of the|di sed9es or| nedilé@d conditi B refdrred to
herei n, which - conprisés_admginistel] antral

(i ncluding man) in need of such30  t}eat HOM® an jeffe ve arount of a
pepti de derivative of formpa—tmror—aphar uwﬁ-c' Wept abl e salt
t hereof. The invention alsé pr ox%odes"t ne us‘e 'of a jpeptide derijvati ve of

formul a |, or a pharfaceutjgcal Ty acceppgbl e jsal t ageer eof] in the
production of a novel nedi ¢anent for use in khe treatnent of a MHC
class || dependent T-cell di at #d aut pi nmi®80or ¥0f | ammt ory

di sease. _ I n additd ' ' er apeutic
medi ci ne in humans, the peptide QOH-'dariv TVves of forrula | jare al so
useful in the veterinary t ; STm T tToms affecting
comercial ly val uabl e war m bl ooded ani mal's, such as dogs, cats, horses and
cattle. "Edch sganidayddk filtered throtigh 4 SpinMillex MIRE fileqrtand en dHquot af fitmte) togekter
formula 1 will be admnistered in an anal ogous, afount ar‘id,rranner _h%

t hose deskri bwithaliguats pfithe solutionssA,analysed by HRLGaising duplicate sample injections.
peptide content of the extruded polymer depot formulation of peptide is calculated from the

concentration of peptide in solutions A, which is determined by comparing the area of the

peptide peak in solutions A with the area of the peptide peak from the standard solutions.

Preferred peptide derivatives of the present invention show minimal loss due to degradation
20  on extrusion and thus the peptide content of the extruded polymer depot formulation is close

to the approximate theoretical value of 20% w/w.



peptide derivatives of formula | are also of value as pharnacol ogi cal tools
I n the devel opnent 25 and standardi sation of test systens for the ' '
eval uat WRI¥6SThe effects of MHC class Il nol ecul es PCTIGBYAMBE at or y
animal s such as cats, dogs, rabbits, #1keys rats and mce, as part of the
continuing search for new and i roved herapeutlc agents, or as diagnostic
reagent Degradation of peptide or «f. AIE 3 REedplymer genatat ed by the

foll OW' Ws&]ﬂﬁbﬂb{ﬂdﬁt | Ons il evaB uﬁ@:‘&ihnoﬂ’&i ‘{m%mng% (2ot ed: -

30 concen ons wer e carr otary

evapor atso@inm dazideq iy filtered throughlal022u ﬂmrana storel atdPC. A:pprbmﬁtayluo deom
tenperature, that is_in the range 18-26[err]C;. WO 97/ 46578
PCT/ GR9 BXtyudgspolymer depot containing peptide is placed in two small vials and 2mi of the buffer

Oty e i THL Yk sl cBBRIRA s b S MR 375 B dipad A
process sgigable ﬁﬁﬂ‘p@ints overamdﬂtl()thre& bférﬁl@lxhﬁbt& ofreRady Heditin 26 fenfoved Bogf (and
in Schenmes | and 2 Phv = pheﬂil val eryl; Boc.  tert-butoxycarbonyl;

t Bu = t agh viakandei sed by BPLCorstared frozninan H@Lqmw-ls*'c prior to

]}| Eg?;ﬂx ben?g@}gﬂmlﬁﬂwlgﬁggm n_addecﬂ()) each vnal containing the depot to
N-(9-fl wmmmemmm DR bees feitioVed 4t each ¢ tlme rﬁ%ﬁ{:boxyl ic acid,

Frnoc- Papa- OH = 4-[ N- (9-fl-uorenyl met hoxycar bonyl ).am noj phenyl acetic
aci d9 Z or CbZ benzyl oxycar bonyl ;

Pmc=2, 2 | .0- |
2.2, 4.6 RLI Wm&&?ﬁfﬁ 45 Hiedih ) pach fime point is determinf
tetrahy q!)S!Q'iFL@ﬂsz %Quplx%léiinf&ﬁbﬂé by dontbatifl§ the'drth\ bf the peptide peak in the

2- (1H behzotri azo
tetr arreu'eiyasarrmﬂmwithxha‘armﬁﬂmpsmfdatpeak ﬁamﬁlimndardlhu&‘epsohmdmbﬁpé;mdb ae; TFA

trifluoroacetic acid; = hi,gh pressure I| id g ography; and
RP. 1L CIBoWE gBpsBiatons. THCSRAEo gl AYFREE HPeuTt Sl BT AP BRSPS Wi ch

unl ¢5s ehd\RicthsMediaat édi:h"tﬁﬁe ﬁcﬂﬁtr is Qéieﬁhihed’ﬂy HPLC byoMiffaff Mﬂjm
218TP54, 4.6 x 250m); V) | ash chromat ography an%i chr omat ogr aphy on

silica \Adéltlpealmmmksmthe medxa withesthe rga lof 86 peptide peok feBs@ndand ai ned

f d d d
000 Wb sohaRuseT g t%gﬁm‘#mmmﬁmbqswsﬁ& tinchongoeBjeiet g
t et r anethay hét hﬁg%d( ﬂ@h edhmivititive szﬂ%&él@%@&ﬁoﬁl@ﬁf‘tﬂc?p@ﬁiﬂ@%ﬁ& ftalas

chem cal delta) values in parts per mllion relative to TVMS
usi ng C(pnptalet(umaalpepﬂndnm p;ptlmgtadanaﬁ)proddﬂs)l 1gdetemmned)fromu}1e)amma.kef S,

ol 2 ﬁ@tﬂ}ém%&diweéég Bl o P B Dot A S ot e natdi 1) 1

Lys, for
IR e Pl oS 60 ieBin imentioh S B Wi b

Froc- Ar géleise)andithusshowitotal péptide Hegradatios piadugts aiﬂesman (0%i eni préferably-leds-
appears f l'a nmeans, a resldu of.th |d of formul a
"PPEATS dhin Sho ot il pehtifie p e Pirapith Phe e oot o %hu@geﬁ b1 sofutiog at o1, g
Rlerr] Dgt9ga8y% and

25 The composition of the invention will generally be administered to man such that, for

example, a daily dose will be from 10 micrograms to 5000mg,: preferably 0.1 to 100mg, for a
70kg patient, given in divided doses as necessary. The precise amount of composition
administered and the route and form of administration may depend on the size, age and sex of
the person being treated and on the particular disease or medical condition being treated and
30 its severity, according to principles well know in the medical art.
A peptide derivative of formula I, or a pharmaceutically acceptable salt thereof, may
also be advantageously administered for therapeutic or prophylactic purposes together with



(i,x). where -Illa- appears in a fornmula, this neans a group of the fornula
Illa as set out her ei nafter. WD 97/ 46578

PCT/ GB97/ 01449 97146578 PCTIGRITNN
Example 1 Preparati on of. Phv-Al a- Al a- ﬁII-VaI Al a- Ala Al a- Pi p- NH[err]
(SEQ ID NGO 1) (For mul a d: n =1, X =“car bonyl ; R[

-CH err] CHf eong a@anprerothery qgem VI m(geqaqryl be @ \ﬁue in treating

Preparation of 9-f '
e o BV Sl O AL B b o0 gue e s e
[err] diséds or mheditdl¥Bnditions réfired Xy Rérbinxbove] sirhas a NSAID (sach acibaprofen a

stirred soln. of NN 10 benzyl di et hanol am ne (10g) .in tetrahydrofuran
(1 0on ) undeor piraxicageinan Swigesio (suchias paracganggl), a cortiegstesoidoamwsels s9laxash & n

A tor adl | BROuenss R, mopBRmae dpatiGhnd, o it ExRbiipRbra
further sodi py, Qﬁ#%nbodytgéﬂpﬂ(ﬂcw&mﬁém@kmmnlﬁmamlpepﬁda was

added in port I oNns he m X was t hen al |l owed to stir at anbient
t enper at ur e &empdifhdimay be cdmdrmms(diaim)thmulm auoﬂlgubblppmedmﬂmhctesm diabetesi on

15 mxture to destro ex ess d|u dri, va orated
to renove thS"mP ’cat’BPéé?Hc M@F 'gllbig?f?)ft fqvﬁg%t i due

and the m xt yg | (N ot vteg( ncentrat ed
hydr ochl ori c aC| and ﬂag%cggﬁl@agtae }et h?/‘lm et ﬁéeﬁr) (2 x 100m ).

The extragts vveremmmgedmmmammepwxmmmﬂmadmwameﬂioddl‘or

H12 b addi tion_of concentrated sodi ym hydroxi de soJ yti on an
Ext rac%/ed wi treating:a MHC glassl] dependent T-ce%l mediated >a;uto?mmune or ilnﬂammatory isease, for

example one or more of the diseases or medical conditions referred to herein, which

comprises administering to a warm-blooded mammat (including man) in need of such
treatment an effective amount of a peptide derivative of formula I, or a pharmaceutically
15  acceptable salt thereof. The invention also provides the use of a peptide derivative of formula
I, or a pharmaceutically acceptable salt thereof in the production of a novel medicament for
use in the treatment of a MHC class II dependent T-cell mediated autoimmune or
inflammatory disease. _
In addition to their aforesaid use in therapeutic medicine in humans, the peptide
20 - derivatives of formula I are also useful in the veterinary treatment of similar conditions
- affecting commercially valuable warim-blooded animals, such as dogs, cats, horses and cattle.
In general for such treatment, the peptide derivative of the formula I will be administered in
.an analogous amount and manner to those described above for administration to humans. The
peptide derivatives of formula I are also of value as pharmacological tools in the development
25 and standardisation of test systems for the evaluation of the effects of MHC class IT molecules
in laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice, as part of the
continuing search for new and improved therapeutic agents, or as diagnostic reagents.
The invention will now be illustrated by the following non-limiting Examples in
which, unless otherwise stated:-

30 @) concentrations and evaporations were carried out by rotary evaporation in vacuo;

(ii)  operations were carried out at room temperature, that is in the range 18-26°C;



20 150mL). The ether extracts were conbi ned, washed with brine, dried
(MgSd err]) and evapor at ed to dryness. The residue was purified by

chr omat oo apées70ON silica using a gradi ent of chl or GécaresRd7agdogasi ng to
5% nmet hanol / chl orof orm saturated with concentrated aqueous anmoni a.

The appropriate fractions were coll ect-39-and evaporated to dryness to give
a_gum - i) ( 13i@lds, Whkival, afd AR FR eidigtines S ieRdkridpty B afiPhdradi um on
car bon (g.u?:)g) g'gng’ 25 .%nf'}r{’oni_umfornate (7.209), dglnd t er%%fgpﬁﬁ\aﬁ stirred
under ni neagssarily the meaximum attaipable by diligemtprocess development 97/ 46578

PCT/ GB97/.0149 . e . s e e -32 -

m xture i tﬁ’érf"‘&%‘&"s&!’bwwng H??&.(aﬁa’ﬂtﬁcﬁfléﬁﬁ 1'6“413)§lhess. " The residue
purifi edphy= 5_%%%ﬁmem&gémw%c§mo glawg%;g?tgg%gng chloroform

increasing to met hano orofofmsatura h "concent r at ed
aquedus’ dimethilformamidea HOBDFiletyedrdxyalenzatriazole; Met +methiorind; Faioe® 9-conbi ned

o b ey mea B Ron EAS PiOH = NOciorspy imethwrycasbony Peipecidine-4- 5 ( m
N Nt Edbofdilbacid; Fog-Paf O™ 4:4R.(0.fdiery et carbony Daminp{rbaylpostic

[ err] - beacid Z esCbZ = benzyloXytafbonyl; rmx@&mge;_sﬁmmﬁc&oﬁmlﬁﬁm Aoy, Pbf
1- (3-di net.hyl am nopropyl ).-3-et hyl carbodiimde 10 hydrochloride (1.68g) was

added t 0=R) ﬁﬁgtmnﬁpwl&ibimmmmﬂlnw;é'frh'y|t1)i'a_fi:i’HﬁF £2etmhydrofurarg) - i n

di me I ' e\ LS4 as stirred for 16
hourfsdgltngqﬁgﬁ%nééglsg%%f(el%t@%—a%gkﬁge%ﬁﬁ%{%? ’é\r,ff'SO m). The m xture
vas ext r etramethylurénidinhéxafliobhesphéte; DIPEA = diiséhibpylethlaiiie; crprpined or gani ¢
extract was washed wi th sodi um bi carbonate solution and dried
(MySOH) . Eqarstic aeid: EIRLAT = high pressucediquid cheamptogeaphysiand RPHPLC [ reverse t er t -
15 buty, _ 12, Jx"i%ﬁfdréhﬁlma” . . .

Nerr]- b#ﬂsy(%ﬁ% ?%—gn%t OXY e o%?%PWoQWﬁW?sfpﬂ!eé‘g'ﬁﬁf‘%ﬁ@sfmp‘“ on.

ey e e ey} L8 (5 S LS 0 bt
(d, gj‘) () 4 flash ci}tiﬂ‘nﬂ?atosraphy and chyomatagraphy-or silicawescerfonneshon Mor qg) and

cycl ohex : . @qﬂ% LN Rfs Ger .

N{err] -t%ﬁglgét@l(%%hyigg?ggﬁg - g?WﬁW%?Q%thth hoxyet hoxy) et hoxy
] - ehyl ) - vi)as pPEYMR speetra jvere determihesdiit 206 MHerin CDCEL, @ dj-dintethylsulsoxideQaj-) and
the m xture was_heated at .55[er]uC for 2hours. The m xture was then

cool ed, PMSQyusingteiaracthysilanedd &@é%h@md@mnﬁargn@dm expremddzs-cgami?u(jed
h i at e i i d_(2nd. T
i xt or e S fakfaf il AR ERL bl mlioiBaRFE S y3ike ohfeibog!Buri Gt £0r o

abowa0 pHlesignatioreofynajor peaki:c, singiet; i, Ihulaplen B atiplet; Br, b25ad, dddublegny! et hyl
succi nim dyl carbonate (1.36g9) was added and the m xture was stirred for
16hour s. (Wi dhe fellowing Fmee-pretected aminedcids werensed fortherintnodustion of adiysue was

partitiorﬁdAr orHis%éi&\?een- wat er. (25m ) and diethyl ether (50m) . The
aqueous ailergwas sépar at ed and ' '

- for Lys: Fmoc-Lys(Boc)-OH; for Thr: Fmoc-Thr(OtBu)-OH; for Arg: Fmoc-Arg(Pmc)-OH or
Fmoc-Arg(Pbf)-OH; and for His: Fmoc-His(Trt)-OH; -
25  (viii) where -II- appears in a formula, this means a residue of the L-amino acid of formula If
as set out hereinafter, the particular values for n, X, R' and R? being given; and
(ix)  where -Illa- appears in a formula, this means a group of the formula I1la as set out
hereinafter.



acidified to about pH3 with concentrated hydrochloric acid. The m xture was
then extractypgomsesrs W th dichl oronethane (50m ) . The or ganPCTASBS7/61d91 Was
washed with water, dried (MgSO er]) 30 and evaporated to give

N err]-(9-fluorenyl net hyl oxycarbonyl)-Ners3sNerr],-bis(2-[2-(2-

- met hoxyet hox gyl ethyl)-L-asparagine [hereinafter referred to as

Fnoc- Asp( PE) - WD 97/ 46578

PCT/ GB97/ 014 Pheparation of Phv-Ala-Ala-Ala-1I-Val-Ala-Ala-Ala-Pip-NH, (SEQID NO: 1)

8 % o nmbbnt e hbfatlogndiho .

2H) . 1.2 Preparation of Phv-Ala-Ala-Ala-ll-Val-A a-A a-Al a-Pip-NH2 5
(Formula I'l: n =1; X = carbonyl; Rerr =Reéerr]= '

- CH[ er r] Csf enyri OCtrepairdtionlof N*}(9Eidopenylmitthyloxjcatbdng ) N N'-bis(2-[2-e pepti de
was prepared by Fnoc solid phase synthesis starting from Fnoc R nk Am de
MBHA Resin ( 'oethonysthoxlettoxslethyl)-b-asparaging es) by a nixture of aut omat ed
synt hesi s and manual synthesis using a Bond Elut tube (Varian, 15 m,
fitted wwth a filter in the bottom. 10

Frnoc- Val - Al a- Al @él}{’i H ®esin was first obtained using an ABI 431
aut omat ed pept(de Os%r by deprotecting the resin and
sequentially coupling and deprokecting @.th O_Pip-CH (353 ny, 1
mol ), Fnmoc-Al a-OH (311 ny, 1 Mcﬁ%lﬁg, 1 nmol ),
Froc- Ala-OH (311 ng, 1. mmol ) andifnoc-Val -OH (339 ng, 1 mmol ), follow ng
the 15 manuf agtwker' s rec@mengled Qonditions for single acyl ations
I ncor porating chemgtry, as follows. After deprotection,
the resi.n was 1 10-20 m). The carboxylic acid
(1mol ) was acti qui val ent), HOBT (1 equival ent)
and DI PEA (2 equi ts) in DVF TOr approximately 11 m nutes before
transfer to the r The acyl ation was carried out for _
approxi mately 60 es and then the resin was washed 20 wth DW (10 x
10-20 m ). Fnoc deprotection at each stage was carried out using a 20%
solution of piperidine in DM (tw treatnents with 5 m for 10 m nutes
each). After gsch LiRttR&tyeRidxy)eftfank €30 §) wWsaddbdfora gitted soRs BEN- Wi t h
DIVF (5 @110 W)rc_;mo-@%(% ﬁéﬁ?’ﬁ*ey r_errg? ni ng@e@i dues in the sequence were
sequenti all y bemzpkdiethamotaming(16g)kin tettahydrofatan ¢100ml) underaitpgeng Sodiumdwdride (5.3
out by additio t.he resi.n af splution af, the appropy.i N Emne-
pr ot ect ed am'?ﬁga 3 gispersipRdp pun '6%%“@%&‘@@?%@%@%@3‘% r-bath.
di i sopropyl c aAhdeAddmdiﬁvéslo%ﬁaﬂn:e,ftﬁé ikt was stiFfell Yor 2THsure andfubther so8Rm By dride
y

for approxi mte ) .
(4.4 g of a 60% dispersion in mineral oil) was added in portions. The mixed was then allowed

{0 stir at ambient temperature for 16 hours. Water (50ml) was cautiously added to the reaction
15  mixture to destroy excess sodium hydride and the mixture was evaporated to remove the
* organic solvent. Water (100ml) was added to the residue and the mixture was acidified to
about pH2 with concentrated hydrochloric acid and then extracted with diethyl ether (2 x
100ml). The extracts were discarded. The aqueous layer was then adjusted to about pH12 by
addition of concentrated sodium hydroxide solution and extracted with diethy! ether (2 x
20  150ml). The ether extracts were combined, washed with brine, dried (MgSO,) and evaporated
to dryness. The residue was purified by chromatography on silica using a gradient of
chloroform increasing to 5% methanol/chloroform saturated with concentrated aqueous
ammonia. The appropriate fractions were collected and evaporated to dryness to give a gum
(12g). Methanol (100m1) was added, followed by 10% palladium on carbon (2.5g) and

25 ammonium formate (7.2g), and the mixture was stirred under nitrogen for 1hour at 60°C. The



30 minutes, washed with DVF (5 x 10 nl) and a small portion of the resin '
checked_for, . conpl etion of the coupling using the Kaiser test (E

Kai ser,wé?&’é?‘g%( 1970), Anal. Biochem 34, 595). BSHRARAObN was
carried out as described above. In this way Fnoc-Asp(PE)-CH (323 ny,
0.5 mml ), Fnoc-Ala-OH (311 nmg, 1 nmot$2-Fnoc-Al a-OH (311 ng, | mmol),
Frnoc- mixture wasmng:'mled,‘sﬁ’l&redandevaporatedto dryness. The residue purified by -

PCT/ GB97401491 h o -34 -

Al a- OH (ciromsfgeraphy. qn silica ysing;a E’I’fg’rﬂ}r ?ﬁﬁhm@"adrwwrlﬂ %1 mmol) were
sequent iyadthimol/chloroforl Battidted Wit Soncittated abiito t{%ﬁﬂﬂ&tﬁﬁ a‘P ﬁ:?hgte rfﬁﬂﬁ'édbEd a
doubl e couple to obtain a positive result by t Ka test.

The peptwate collectes), cambired arsheviaherated so drynessitg giverN Ntbis@-[@#(2t i f | uor oacet i c

acid_(7.9 and __triethylsilane - 395mi. After 2 hours.the resin
was @as H’é%l‘éﬁﬁ%ymw as a gum éﬂﬂg : }HF DG)s)128 (my #H, 3B (s@H),
resul ti ngyseh WHOS.6'@s 16MpPOr ated to dryness. The resulting solid was
partltlonedeitl)et V\)reenvegfher)’i(ZSrﬂ) and water (25m ) and then the ether was

extracted vvrth further portions of water (2 x 25m ). The aqueous
dri ed. The crude product was

bur 11 edblici A MpBBaoaRolne FGiseNeder bpteyoasboRsid2ssnemic i o behzyt 8O
B on OR s W agolBR 201 P e PR RIS bR 1 o

at 40f | Gwdfchioride (n.as@)/wasrauaai tomm-&s(z-[nr(aqmma;eamyﬁmpwﬁﬂmé(z\ser e
conbi ned and freeze dried to gl ve Phv-Al a-Al a-Ala-1I1-

Al a- Al a-shimdimathylfgramamide (1 sk with stiging. Tkﬂsmmeorasmmfoadﬁmua@ndﬂm

formul a o]
. -CHerr ]aéhf er r#&b&‘?‘ c@ciﬂd&{i\v&t?r](&ﬁ@e;ﬂ%b “Slr}%/ }v& ' raﬁe?)wnhgdigﬁs(ﬁ?t@% @5I I d
(83nmg) . 50ml) and thé bémpbined! vpanid@Rtradl a8 HaSliddSwith Sidiurirbieartona® sSRE6H LB COPY
and am no aci d _anal SI s as 20 follows. RP- HPLC (Vydac C18 col um,

218TP54 drigd (MeS6m Velp mrmmmdeﬂawthw\er-tm- cont ai ni ng

o 1% TF 17 0 fl
o 15 T Rt IBh R Bnd ON R SREE 0B b Syt P cithey I SeRrabtbss o | O [ 2 ©
Mass s p&ehzylestériay a gnﬁe(z(ﬁﬁ[mm ocmag)er J(s( M=lb @rq {oh, 1:D53.2 (A1 HY, 4 {fl6ANal ysi s
(acid hydrolysis over g | uti on of 6N HC containing 1%

shenol étsmﬁrrf@rn\gmspm,gﬂw Gl EIb. (s, 36D 1. 10. |

J

o

(©) 10% Palladium on carbon (0.8 g) and cyclohexene (1.6 g) was added to a solution of
20 H’-;_ej-butyloxycarbonyl-y_‘,u‘-bis(2-[2-(2-methoxyethoxy)ethoxy].-ethyl)-L-_asparag_ine -
. benzylester (2.6 g) in methanol (20ml) and the mixture was heated at 55°C for 2hours. The
mixture was then cooled, filtered and evaporated. Acetone (20ml) and water (8ml) was added
to the residue and concentrated hydrochloric acid (2ml) was added. The mixture was heated
at 55°C for lhour, cooled and adjusted to about pH7 with excess solid sodium bicarbonate. 9-
25  Fluorenylmethyl succinimidyl carbonate (1.36g ) was added and the mixture was stirred for
16hours. Volatile material was removed by evaporation and the residue was partitioned
between water (25ml) and diethyl ether (50ml) . The aqueous layer was-separated and
acidified to about pH3 with concentrated hydrochloric acld The mixture was then extracted
~ with dichloromethane (50ml) . The organic extract was washed with water, dried (MgSO,)
30 and evaporated to give N’-(9-fluorenylmethyloxycarbonyl)-N*,N*-bis(2-[2-(2-. _
methoxyethoxy)ethoxy]ethyl)-L-asparagine [hereinafter referred to as Fmoc-Asp(PE)-OH]



Frmc Pi p- OH was obt ai ned by an anal ogous met hod to that described in E.
Atherton  wo9raes7®R C. Sheppard ("Solid phase peptide synt RETIGBITRL49
practi cal approach | RL press 1989, 30 page 51) for

N- F/rmc- L- net hi oni ne: WD 97/ 46578 -33 -
PCT/ GB97/ 01
Frroc- Pi p- OH &km H%tygfk (CDCl,) ZSEq, IH% 34(% lH),34(s,|§|)I—I),3.6(mZ %:HI%EDZAg(Ig
(t, 2H), 3. 74Hm63(d 1H),J714(m,44m,(h6(rm.9ﬂ),'h84d,(2ﬁ) 2H), 7.4 (m 4H), 7.7 (d,
2H), 7.9 (d, 2H); nass spectronetry Me (ES+) 352.2 (MHerr]) 5
(E)éggpllg ﬁlo Preparati on of th I'1-Ala-Al a-Lys-Val - Al a- Al a- Al a- Pi p-NH2

j . _ ~PipRINE," =
-CH err]CH e?% CIJ‘!—,'['egr r}iﬁéﬂt;elral'rl éar_r Cﬁﬁﬂﬁﬂ&ﬁﬁ?&lh i T]he RL'?Lre]m S was
per f or meds usmmﬁlmd:ﬁ*1nm=hmmmyR&@REhaCHg@H@CH@HmH§mﬁaﬁ/}b)1 2 by 10

sequentially coupling (manually) Fnoc-Lys(Boc)-OH (468 ng, 2 mol ),
Froc- Al a- OH (311 ng, 1 nmol), Fnoc- Al a- OH (311rrg 1 mol),
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- coupling). Tis HMésﬁﬁ(NWbﬁbW%Og,OZSﬂﬁiﬁlésDbyhmmothmﬁmawdsymhesxsand

product purified using simlar conditions to those descrl beg
Exanpl e 1. Thenpalsyntbesinusing pBond Edutituba(VayianSan lesd g}:s;bogﬁal)

ani no acilg anal ysis, as follows. RP- HPLC (20 50% acetonitrile
gradi ent *bver 30 minutes, flowrate 1.0m /mnute) retention time =

16.4 m nutes Fmoc-Val-AﬁS‘ﬁlaSﬂﬁﬁﬁ-NPﬁ-Rl’eﬁn wisdirétloblaifedasing dnMcBE43 1] Jutorifited peptide
Am no acid analysis gave Asp 1.07, Lys 1.05, Ala 4.9, Val 0.92.

(E)é E gpll % ﬁo synthexisep by delr’rf'}utﬁcgmg thevesin andweguentially coupiing and deprotecting amhﬁ[nm ]
- CHer 1] COM 8"%9‘1 SR e PP RH G i, P, PR Al OIS { g, 17
wr[ate LI)Ly(el? h;: ) casgarmyl lr%yedt.%?l qiﬁags]g?f“gg?%gd PnNcEWEl]OIH '(SZ{WNgbi sib), following the
15 ‘manufacturer’s recommended conditions for single acylations incorporating HBTU/HOBT
chemistry, as follows. After deprotection, the resin was washed with DMF (10 x 10-20 ml).
The carboxylic acid (lmmol) was activated with HBTU (I equivalent), HOBT (1 equivalent)
and DIPEA (2 equivalents) in DMF for approximately 11 minutes before transfer to the resin.
The acylation was carried out for approximately 60 minutes and then the resin was washed
20  with DMF (10 x 10-20 ml). Fmoc deprotection at each stage was carried out using a 20%
solution of piperidine in DMF (two treatments with 5 ml for 10 minutes each). After each
deprotection, the resin was thoroughly washed with DMF
(5x 10 ml).

25  The remaining residues in the sequence were sequentially coupled and deprotected manually.
Coupling was carried out by .addi_ltion to the resin of a solution of the appropriate N-Fmoc-
protected amino acid (1 mmol), DMF (1.5 ml), HOBT (165 mg, 1 mmol) and
diisopropylcarbodiimide (155 microlitres, | mmol). The coupling was left for approximately
30 minutes, washed with DMP_‘ (5 x 10 ml) and a small _pbrtion of the resin checked for

30  completion of the coupling using the Kaiser test (E. Kaiser, et al, (1970), Anal. Biochem. 34,
595). Deprotection was carried out as described above. In this way Fmoc-Asp(PE)-OH (323
mg, 0.5 mmol), Fmoc-Alé-OH (311 mg, 1 mmol), Fmoc-Ala-OH (311 mg, | mmol), Fmoc-
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PCT/ GB9/ ondael.
[err] ‘9&6'%‘578 (a) N- net hyl nor pholine (2 g), hydrmgg‘f’ﬁ azole (4

g), bis(2-nethoxyethyl)am ne (3.5 a) and
1- (3-di net hyl am nopr opyl) Icarbo& I"m de hydrochl ori de (3. 8a<i;) was
added Ala—é&@llmim@m wﬂvﬁnmida@&m,dmo meregeﬂucnn 1

Vol at 1| coARIRIP 3 GRE oA by Nyt e Breiaghid dlibic'  oopa ?ﬁé‘f‘é%s

partiti opgalt bethedcsisepaéstr and di chl oronet hane. The organic extract was

washed wth water, dried (MySqO err]) and evaporated. The residue was
purlfled by chrorrat ography on silica using a gradient of chloroform
I ncreas O%rre anpl / chl.or formto c- ve N-.o.

(ben B GfiYas Yﬁﬁﬁé‘“ SRR S & --?%ﬂ%@gﬁ‘)ﬁ"‘bum
(2. 39) el %@% Aﬁerlzﬁo\ﬂsﬁérédl@%f%sﬂéﬁewxﬂ%éﬂbm&\ 12H), 3.5
(m 16H), Bhethy (s (s, b) ~ 10%
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N-t el - beitied. oxycar bonyl L-aspartic acid a-benzyl ester (2.4 g) and 1 (3-
di met hyl am nopr opyl ) - 3- et -hyl car bodi i m de- hydrochl oride (1.6 g).was added to
a solution of '

The crude product was purified using preparative RP-HPLC (Vydac 218TP1022 column,
'250mm x 22mm), loading the crude material in 10 ml of 20% acetonitrile/water. Elution was
 with a gradient of acetonitrile-water containing 0,1%TFA at a flow rate of 12ml/minute. The
15  fractions containing product were combined and freeze dried to give Phv-Ala-Ala-Ala-1l-Val-
Ala-Ala-Ala-Pip-NH, (where II is a residue of the L-amino acid of formula II in whichn=1;
X = carbonyl and R = R? = -CH,CH,0CH,CH,0CH,CH,0OCH,) as a white solid (83mg).

The product was characterised by HPLC, mass spectroscopy and amino acid analysis, as

20 follows. '
RP-HPLC (Vydac C18 column, 218TP54, 4.6x250mm, eluti'i;g with acetonitrile and water
containing 0.1% TFA, using a 10-50% acetonitrile gradient éver 30 minutes, flow rate 1.0
ml/minute), indicated 94% purity, retention time 23.29 minutes. '
Mass spectrometry, m/e (ES™) 1220.7 (MH").

25  Amino acid analysis (acid hydrolysis over 24 hours using a sol_utioh of 6N 'HCI containing 1%
phenol at 130°C) gave Ala 5.82, Val 0.98, Asp 1.19.

Fmoc-Pip-OH was obtained by an analogous method to that described in E. Atherton
‘and R. C. Sheppard (“Solid phase peptide synthesxs a practical approach” IRL press, 1989,
30 page 51) for N-Fmoc-L-methionine:



the residue in dinethylformam de (15 mM) with stirring. The m xture was
stirred for wigoiMesves 20 and then added to 2% acetic acid i n NEFEBITHMI] )
and extracted with diethyl ether (2 x 50m). The conbi ned organic
extract was washed vvith sodi.um bi carbonate3s§el ution , dried (MgSOerr])
and evapor at , 2H), 2.9 (t, 2H), 3.7 (m,
N err]-tert ﬁ?&ﬁ xyca nwwﬁ%ﬁﬁlsfrgﬁmfgl?sm’zmb {m 220, ) ¢
97/ 46578 lH),42(t 1H),44(d 2if), 7.4 (m, 4H), 7.7 (d, 2H), 7.9 (d, 2H); mass spectrometry m/e
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met hoxyet hy| (BSAy 382 (@UER) hyl | - L- asparagi ne [err]-benzylester (4.1)g as a
gum NMWR (d[err]- DVBO: 1.4 (s, 9H), 2.6 (m 2H), 3.2 (overl apping
SI ngI ets due to rotamers, 12H), 3.4 (m 16H), 4.0-4.4 (m 5H), 5.1 (s,

%!H?']7%4 (s, 5H). 5  (c) Using an anal ogous procedure to
that des ri anple 1, part (c), but using Nerr]-
tert-butyl oxpeepapstion oi\I’lw-ll-Aﬂ-Alﬁ-LyM\M%lMa-é(lﬂ-ﬂlprxyet hy | §SEQ BEAMNE) 1 Ret

hyl]-L- asparagine a- benz te,r gf t t here was
t hus obt ai ne&‘qq[ng}ar}_t(gl X= car ? f{ éHaéH%&-rl dﬁ%&bﬁb&hﬂ

fl uorenyl met hyl oxycarbonyl)-N err], Nl err]-bis[ N\-bi s(2-met hoxyet hyl ) car barmo
yl met hyl ] - L- aspar agi ne (here| nafter referred to as FMoc- Asp(TE) - OH)

(3 9) as a orhe sydiiRs{sGlais deeforrhed us?n@snitﬁlar (m’(hodbl):gy ) that(describd)i folSE:&mple 1.2 by
(overl apping singlets due to rotaners)

(m 8H), 16k. 4se(qu¢ntmllwcouplmg @mnualjm))quc-gyg@oc)z(pl)l (4&8 BE( bmngl@ Fmoc-Ala-Olg (311

Preparati on of I 1 a- Papa- NH2 (Formula I'l: n
=1, X= carﬁ’@ng Q%ZF gAﬁ"R?grdBjﬂ-mg’ (CH err]CH err]OCH err])[err])
15 . Thepaw E)-@)ﬂ'?(gwﬁngO 1Safimebiang Sphehylesleneidid (k8aay, It mmol)ad Fmoc-
descri bed for Exarrpl e deprotecting the resin_and sequenti al |

coupl i ng and V&Maﬂ@ﬂmﬂlﬂﬂmﬂmmw—mg manual cquplipg)a Theeptide was cleav

Vi1 Eé??n. X f&m@ vt o SRR proE Rl R SRR G e e in

Froc- Al a, gleﬁ”%egf&ﬁxemis'éﬂdrac@?ﬁéd by HPLY, miask spe@thbdpydideaimifioadidd at

t he approprl ate st ages, which steps were all carried out
manual | y. Thenaglysis|as follwves. char act eri sed by HPLC, mass spectroscopy

e 10 e B3 oo e e e S IS, B SRR o

21. 88 m nut egime £ 96.4 iRafRs.SPectronetry, me (ES[err]) 1395. 8 (M—|[err])
Am no acid annry5|s gave Asp 1.04, Thr 0.93, Ala 3.12, Arg 0.92.
Mass spectrometry, m/e (ES") 1277.8 (MH").

20  Amino acid analysxs gave Asp 1.07,Lys 1.05, Ala 4.9, Val 0.92.

Example 3
Preparation of Phv-Ala-Arg-Ala-II-Thr-Illa-Ala-Papa-NH, (SEQIDNO:3)

(Formula II: n = 1; X = carbonyl; R' = R? = -CH,CON(CH,CH,0CH,),)

25 I - |
3.1  Preparation of N*-(9-fluorenylmethyloxycarbonyl)-N* N*-bis[N,N-bis(2-
methoxyethyl)carbamoylmethyl}-L-asparagine '



Fnoc- Papa- OH was obt ai ned by an anal ogous method to that described in E

At herton and R C. Sheppard ("Solid phase peptide s nt hesis. a
practlca‘fv z?ffﬁsa%lch | RL press, 1989, 30 page 51) f or PCH/GBITN141

N- Fnoc- L- net hi oni ne: Frmc-Papa-Osi NVR (DI\/SOd[err]) 3.5 (s,

2H err]), 4.25 (t, 1H, 4.5 (d, 2H), f(d 2H), 7.4 (m. 6H), 7.75

(d, 2H), 7.9 (d, 2H)\@ 6 (s, 1H); mass spectrorretry ‘ne (ES) 372.1 (MHY
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(2)2-[(3R) - 3- (N-[9 f1uorenyl rret hyl oxygar bonyl ] am no) - 2- oxo- pynrolidin- 1
-yl ] propionic l‘(’ ©-111a- was obtained as foll ows: 5 (i)
Synt hesi s of Boc- &)) Met - (Eﬁ Al a- [err] N- net hyl nor phol i ne

e

(5.69), L-alanine nethyl jde (3.99), HOBt (4.6g) and 1-
(3-di net hyl am' nopr opyl ) - 3- etﬁyl cdf bodii mde (5.3g) was added to a solution
of Boc-:(- D) Met hi oni ne, , @.028mol) in dry DVWF (50m ). The m xture

| rrg ent¥l0 was renoved by evaporation and the
[on bedweeq di chl oronmet hane® ~ - (100m ) and 5% aqueous
acetic ac 8 l ). MNan g HOBt crystallised and was renoved by
filtration, . the orga!ﬂl C er was separated and washed wi th aqueous
sodi um | ponate, dried (MgSO4) and evaporated. The residue (8.5Q)
was purlfled | ash chromatography in a sinter funnel eluting with a
m xture of di oronet hane and ether (0%to 15 100% et her). The fractions
cont ai ni ng product were conbined and evaporated to give Boc-
(D -Met-(L)-Ala-Ove (7.2 g) as a gum which crystallised on standing; NWR
(Cba [er('a)) N-faefltyimorpholirieH(2 g), hy@foxybenztriazole. (9@),(hiﬁ(2-hié)hoxiethyl)ﬁnm3|‘|) 2.1

1H)
(13) 6. 9(3(%5) anﬂHy({?im@@lylmpymeBﬁtmwmé@ throrehjgyde (33g) wazi) added s m

2-[(3R)- %ﬁ-%é&?fo&y%&ﬂy%ﬁ@&geéﬁ@ al:ﬂi@'?og) n%_ Hﬂf\(&hylfomamde (15ml) and the
5 mixture was stirred for 16 hours. Vélatile material was removed by evaporation and the
residue was partitioned between water and dichloromethane. The organic extract was washed
with water, dried (MgSO,) and evaporated. The residue was purified by chromatography on
silica using a gradient of chloroform increasing to 10% methanol/chloroform to give N-
(benzyloxycarbonyl)iminodi-[N,N-bis(2-methoxyethyl)jacetamide as a gum (2.3g); NMR
10 (d-DMSO): 3.1-3.4 (4 singlets due to rotamers, 12H), 3.5 (m, 16H), 4.2 (s, 4H), 5.05 (s, 2H),

7.3 (m, SH). |

(b) 10% Palladium on carbon (0.2 g) and cyclohexene (2 ml) was added to N-
(benzyloxycarbonyl)iminodi-{N,N-bis(2-methoxyethyl)Jacetamide (3.5 g) in ethanol (20 ml) |

15  and the mixture was stirred at 55°C under nitrogen for 4 hours. The reaction mixture was then
cooled, filtered and evaporated. N-methylmorphqlin_e (1.4 g), hydroxybenzotriazole (1.85 g),
N-tert-butyloxycarbonyl-L-aspartic acid a-benzy] ester (2.4 g) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.6 g) was added to a solution of
the residue in dimethylformamide (15 ml) with stirring. The mixture was stirred for 16 hours

20  and then added to 2% acetic acid in water (50 ml) and extracted with diethyl ether (2 x 50ml).
The combined organic extract was washed with sodium bicarbonate solution , dried (MgSO,)
and evaporated to give N*-tert-butyloxycarbonyl-N*,N*-bis[N,N-bis(2- |




pyrr6|idin-1 -yl ] propi onate 0

0. [err] woomaesh®t e: This sequence nust be conducted undePCHGB97/01491
conditions with dry solvents otherw se 25 epi nerisation will occur.
Met hyl iodide (10mM) was added to Boc-(D)-M1-(L)-A a-Owe (89) in a

allowed to
PCT/ GB97/ 0143IMSO): 1.4 (s, 9H), 2.6 (m, 2H), 3.2 (overlapping singlets due to rotamers3i2H), 3.4 (m,

stand for 16 hours_and t ) t r S Furt her dichl oronet hane
(2x50ML) was 16H),4-‘&%d%@";%’éﬁ%%ﬁtég(‘ﬁ’gfﬁeﬁgﬁ%@sidua| met hyl i odi de and
the residue was dissolved in a m xture of DVMF (300m ) and

di chl oronet hane (300 m). The m xture was cooled to -5[err]C and

sodi um hygri ¢g) (0.Ushg &f amlog8iéprdcaduee wi that descritied dn Ekarople)], part (c)dtd aising Nne
or.tion and 5 the m xture s, stirred at this tengperature for ‘hours.,
gat ulr ated aq m@gtyénm:rbgm 1- Wa»ﬁ‘ ‘@leﬂg%@@ﬂﬁl’ﬁwdwg“m?ﬁﬁ@yuﬁé aFﬁl’JyPﬂP%
was evapor at ed, t r 3 bl wat er and

et her . 'FI)'he et%Bﬁwggf%§%§WW%ﬁbﬁyﬁﬁ'd evapor at ed

to give a gumudiényimemplorycarbonyl)-NYN-bisfNINcbis@-rmethoxyetiv)carbamoginmstisyl]-Lunnel

(25% et hyl acet at e: hexane to 100% et hyl acetate) to give rTEtNPﬂl
(2S- 2- [ ( 3R) - Bspapgipe hereinafter referred to as FMoc-Asp(TE)-OH) (3 g) as'a gum; NMR (CDCl,): 2.8

whi oh_ o1y 4G -1 O R SRt e an OBIRRR Py A, 3 e, 4.8
3H), 1.8 ' 3 : " 3H), 4.2 1H),
4.0 (q 1y, CEDEPGID. Thomar) 7B WD TRG 2 (M 20 2D
(2S)-2-[(3R) -3-(N-[9-fl uorenyl net hyl oxycar bonyl ] am no) - 2- oxo- 15

pyrrolidin-1-yi] prlprgli,a?a Le gﬁihg,_Aﬁ[’%cg:Ha'.ﬁ."r%-'-')nla-Ala-PalgaQMﬂz

(Formula II: n = 1; X = carbonyl; R* = R? = -CH,CON(CH,CH,0CH,),)
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15
The synthesis was performed using similar methodology to that described for Example 1.2 by
deprotecting the resin and sequentially coupling and deprotecting with Fmoc-Papa-OH,
Fmoc-Ala-OH, (28)-[(3R)-3-(N-9-flucrenylmethyloxycarbonylamino)-2-oxo-pyrrolidin-1-
yl]propionic acid (Fmoc-Illa-OH), Fmoc-Thr(OtBu)-OH, Fmoc-Asp(TE)-OH, Fmoc-Ala-OH,

20  Fmoc-Arg(Pbf)-OH, Fmoc-Ala-OH and 5-phenylvaleric acid at the appropriate coupling
stages, which steps were all carried out manually. The product was characterised by HPLC,
mass spectroscopy and amino acid analysis, as follows.
RP-HPLC (10-50% acetonitrile gradient over 30 minutes, flow rate 1.0ml/minute) retention
time = 21.88 minutes. | |

25  Mass spectrometry, m/e (ES’) 1395.8 (MH").
Amino acid analysis gave Asp 1.04, Thr 0.93, Ala 3.12, Arg 0.92.

Fmoc-Papa-OH was obtaiﬁed by an analogous method to that described in E. Atherton
and R. C. Sheppard (“Solid phase peptide synthesis: a practical approach”, IRL press, 1989, |
30 page 51) for N-Fmoc-L-methionine: | _
quc-PapabH: NMR_(DMSO-dg) 35 .(s, 2H), 4.25 (t, 1H), 4.5 (d, 2H), 7.1 (d, 2H), 7.4 (m,
6H), 7.75 (d, 2H), 7.9 (d, 2H), 9.6 (s, 1H); mass spectrometry m/e (ES’) 372.1 (M-H_)f



Met hyl

(2S-2-[(3 N-[tert-butyl oxycarbonyl]am no)-2-oxo- pyrrol i din-1-yl]propio
nat e "VR%7 s refluxed in a mxture of acetone (60RCY/GRHPWPL (40 )

and concentrated hydrochloric 20 acig (24m) for 3 hours and then the

m xture was evaporated to dryness. VA€t T was added and t he evaporation
repeat ed. The residue was dissolved in water (15m) and excess solid sodi um

bi car bo uccin m d b 2g) in
acet one ??%)?nl@ R) gdﬁ%@?g%ﬁ&%é‘%ﬁ@ﬁ#m%ﬂq 5’@’50(\1% ?'i@thﬂ?ﬁﬂ'! and

t hen thamagpma.tmm)rmmnéwasfouow@vaporat|on and the residue was
partitioned between water and ether. The aqueous | ayer was 25 separ at ed,
its pH adjusted to -3 with hydrochloric acid, and extracted with

di chlor r was washed wi.th water, dried

(M )?g‘r?\ S\’/’ﬁ%ﬁ'ﬁ?féﬁoﬁ W’@“&h@%‘ef oam . whi ch’ crystal i sed on
trituration with ether to give (295)- 2-[ (3R 3- (N-[9-

f I uor enyl et hyl oxycar bonyl ] am no) - 2- oxo- gyrrolidin-1-yl ] propionic acid
(4.2g) as a white WO 97/ 46578 ' '
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solid, np. 191-3[err]C (dec)7&l\/R/U\CDC err 4 (d 3H, 2.0 (m 1H),
26(m1H) 3.4 (m 2H), ?mSH) 4.9 (m 1H), 5.8
(bs, 1H), 7.4 (m 4H, 7.6 (d, 2H) 7 Example 4 5
Preparati on of Phv-Al a-Al a-Ala-II-Val-Al a- Ala Ala Pip-NH err] (SEQ I D
NO 4) N-methylmorpholinel (5:6g)) L-dlanilie metityl btenhydrddhloridel(8.98), HOBt (4.6g) and 1-

-CH err] CON(CH err ] CH err The synthesis was perfornmed
usi ng shﬂi Wﬂmmmpwy{ftby{c@r&m]im@m ashwmd:sl ms@utloneof BOC-(D)'chS| ng
F As K

Ct age. ” Wthbife (1 38l in WBP DM (ObRL e bt ol R tsBtigs SoBispt anc

ani p® awag rébicied by evajisiation andfthe fedidte was 13&&%‘&%@%%@&9@' trile

gradi ent over 30_m nutes, flowrate |. /mniute) retention time =
23.9 ni (kA0m) and 5% aguepys aeaticracis£30mY). OW@nQEsﬁOBthalhsmd WS rempyedn o

o ar ) SRHEOAR 5 BTy Bl B e YR © oo

NO 5) bicarbongteadried (MgSO,) andevhporited. Ties fesidieé (8 aWds unﬁEﬁ By Bhsh=
-CH err]CH err] OCH_err] CI-lerrlOCl—l[err'LCI-l err]CCH err
chromatography in a sinter funnel eluting with a mixture of dxchloromethane and ether (0% to

15 100% ether). The fractions containing product were combined and evaporated to give Boc-
~ (D)-Met-(L)-Ala-OMe (7.2 g) as a gum which crystallised on standing; NMR (CDCl;)I: 1.4 (d,
3H), 1.45 (s, 9H), 1.95 (m, 1H), 2.1 (s, 3H), 2.1 (m, 1H), 2.6 (m, 2H), 3.75 (s, 3H), 4.3 (bs,
1H), 4.6 (m, 1H), 5.3 (m, 1H), 6.9 (bs, 1H). .

20 (i)  Synthesis of methyl (28)- 2-[(3R)-3-(N-[tert-butyloxycarbonyl]amino)-2-oxo-

pyrrolidin-1-yl]propionate
0 ’Q \I“[

0

“"‘#O
-0

Note : This sequence must be conducted under dry conditions with dry solvents otherwise
25  epimerisation will occur. Methyl iodide (lOml) was added to Boc-(D)-Met-(_)-Ala-OMe (3g)
in a mixture of DMF (20ml) and dichloromethane (20ml) and the mixture was allowed to



20, ‘Th_e synthesis was performed using simlar methodol ogy to that

descri bed f ofwow¢mgdge 1.2, by sequentially coupling angciarusobenti Ng
(manual | y) Fnoc- Papa- OH, Fnoc- Al a- OH, Fnoc- Asp(PE) - OH, Fnoc- Al a- OH,
Froc-111a-OH, Fnoc-Al a-OH (twice), Fnoc- Argggbf) - OH and

5- phenyl val erj c,acid,, fol | awed by cl¢ 0 ' hd [on
by preparati ﬁnﬁ%}t l% hours Y_&%n erﬁgorgfegéﬁgﬁn s%&?&é‘%@’?‘é‘%@%@@ SS
Spect r 0SCopy aadult adietapcifited tovealoye résidudbmethgFiollidelatidthe residue whibdikidlved in a
(10-50% acetonitrile gradient over 30 mnutes, flow rate 1.0m /m nute)

retention  mixturé ofDMFA30arm!)and dichlpromethane (309 snl); nEae mistune wWas capled (ES3iC
S5 (82 S e o i 0 0 i
Pbv- Ar g- A5 a- fhePmixire Was stitréd 4F this TéRperhibie 0P2 otus, Surdied aqueous amm¥fium

97/-46578 :
PCT/ GB97/ 014 2hioride (50 ml) was added and the mixture was evaporated to dryness and then! partitioned

G er 1] GO, ( BFITSER P 856 PR, o1t 7 iyt s ased with bijng and dgjeand svamgrted
ot hoxyet oy L RE Aol by eg PRATA by B chporphiSgiatin ks Sl Ruier (235% ety
( CH[ er r ] CH[ enmcétatefhexane@bil 00%Jethylacetate) to[giverthethyl (28)-2-[(AR)-F+N-dtertanal ogous
Procedur 641 © 1 fyloxycarbonyljamine) 2-oxo pyrrolidin-1-yifpropionats oS b g (4.38) which trysiallised
on standing: NMR (CDCL): 1.4 (s, 9H), 1.4 (d, 3H), 1.8 (m, 1H), 2.6 (m, 1H), 3.4 (m, 2H),
3.7 (m, 3H), 4.2 (m, 1H), 4.9 (q, 1H), 5.2 (bs, 1H).

. (ili) Synthesis of (2_S_)-2-[(3_&)-3-(E—[9-ﬂ_1_10renylmethyloxycarbonyl]amino)-2-oxo-
15 pymolidin-1-yljpropionic acid (Fmoc-Illa-OH) - g

o o)
| o.J(N“;' N\)kori
N q -

e

Methyl (28)-2-[(3R)-3-(N-[tert-butyloxycarbonylJamino)-2-oxo-pyrrolidin-1-yl]propionate
(4g) was refluxed in a mixture of acetone (60ml), water (40ml) and concentrated hydrochloric
20 acid (24ml) for 3 hours and then the mixture was evaporated to dryness. Water was added and
the evaporation repeated. The residue was dissolved in water (15ml) and excess solid sodium
bicarbonate was added. 9-Fluorenylmethy) succinimidy} carbonate (5.2g) in acetone (30ml)
was added. The mixture was stirred for 16 hours and then the solvent was removed by
evaporation and the residue was partitioned between water and ether. The aqueous layer was
25  separated, its pH adjusted ‘to ~3 with hydrochloric acid, and extracted with dichloromethane.
The organic layer was washed with water, dried (MgSO,) and evaporated to give a white foam
which crystallised on trituration with ether to give (28)-2-[(3R)-3-(N-[9-
fluorenylmethyloxycarbonyl]amino)-2-oxo-pyrrolidin-1-yl]propionic acid (4.2g) as a white



Asp(TE)-OH, but using a proportionate anount of bis(2-2[-(2-

nmet hoxyet hoxy) et hoxy] ethyl)am ne in part (a) instead of

bi s(2- mNPB468Thy| ) ani ne, there 10 was thus obtained  PCT/GB97/01491

N2- (9- Fl uor enyl met hyl oxycar bonyl ) - N[errL N err]-bis[N N-bis(2-[2-(2-

met hoxyet hoxy) et hoxy] et hyl ) car banoy!| medflyl | - L- aspar agi ne (hereinafter

r1 a; er :rg e(ikdhd , BIP. 191-3°CFM36);MRT@E)CI§):ﬂ 444, 31, BJOI(m,MRZCGﬁ‘J 114y, B]g)(m,ZHS (En
m m

), 7. oh20h 1B0)A4 Gnca A Siim, 1) S8 Cur DT @i iAo a0 o

obtained on carrying out steps (-a) and(b) respectively:

N- (benzyl oxycar bonyl )i m nodi - [NN- bi s(2-[ 2- (2- met hoxyet hoxy) et hoxy] et hyl )] -a

cet am dq:xamnxed\llvR (CDCl[err]) 3.4 (m 12H), 3.6 (m 48H), 4.3 (s, 2H),

ﬁ|24}] ( % H) i m’ah - -éh-il-mﬁmwzrwzum (SEQID 310 :4‘)I |
VR ?XCD&*@VG W}aﬁf A5 ) R gk B J?*?#%@@Jﬁ?ﬁ?@ﬁﬁ (m lerrld S5
(m 12H), 3.6 (m 48H), 4.4 (m 5H), 5.2 : 5.9 (bd, 1H), 7.4
(m 5H). 6.2 Preparati on of

Phv- Ar g- 'Eh@symlwsm wasiperformed ysing simjlar-methodology to tie daseribed for Example 1.X =
carbonyl

et or g FnpdsspCRED O imstead o Frao-AP B OFLt e appropriate coupling stags.

97/ 4@ 7 SThe product was characterised by HPLC, mass spectroscopy and amino acid analysis, as
PCT/ GB97/ 01491 42 -

The syntfollews. was perfornmed using simlar rret hodol ogy ‘to that described for

Froc. ParkE SIRLAL(19:5086 abcphile gidicks 542 3) e Mo el g Foton *
Froc- As pégh FE Gnidy -Ala-OH (tw ce), Fm)c Arg(be) 5 CH and
5 phenyl valeric acid, followed by cleavage fromthe resin and purification

Mpssaqpactaamctey RPe (E8-€). 12743 (MIYuct was characterised by HPLC, mass
spec 0s am no a s follows. . RP- HPLC
(10- lé(’)%.&@g\%/%qﬁu?ml%slwalﬁgmla(&,gl g’ghryﬁ‘ﬂuq %@ flow rate 1.0m /ninute)
retention time = 23.61 m nutes. Mass spectronetry, nmle (ESt)
1748. 0 (Expmples Am no acid anal yS|s gave Arg 1.01, Ala 3.18, lla
1. 05, Pdtion| 6F Phv- K_gg-Ala-Ala-lﬁ&mlmAﬁa-Papa-NHPr epar atse 1¢f NO 5)

Phv- Al a- gy @iafh = 1hg éa?od%&mx@é’n 21083, 4L 6CH, cH,0C A& LRy

20  The synthesis was performed using similar methodology to that described for Example 1.2, by
sequentially coupling and deprotecting (manually) Fmoc-Papa-OH, Fmoc-Ala-OH, Fmoc-
Asp(PE)-OH, Fmoc-Ala-OH, Fmoc-Illa-OH, Fmoc-Ala-OH (twice), Fmoc-Arg(Pbf)-OH and
5-phenylvaleric acid, followed by cleavage from the resin and purification by preparative RP-
HPLC. The product was characterised by HPLC, mass spectroscopy and amino acid analysis,
25 asfollows. -
RP-HPL.C (10-50% acetonitrile gradient over 30 minutes, flow rate 1.0m!/minute) retention
time = 20.45 minutes.
Mass spectrometry, m/e (ES+) 656.4 (M+2H™).

- Amino acid analysis gave Arg 1.06, (Ala + Illa) 4.85, Asp 1.09

30 ' ' .

Example 6
Preparation of Phv-Arg-Ala-Ala-II-Thr-Illa-Ala-Papa-NH, (SEQIDNO':6)



(Formula I'l: n =1; X = carbonyl; Rerr] = Rerr] =

-CH err] CO\I(@H[,;, 2[err]CH err])2) 15 The synt hesi srw,%ﬂ%ﬁgf med
using simlar odol ogy to that described for Exanple 1.2,

sequentially coupl ing and’ depr ot ecting (ma al ly) Fnoc- Papa- O—I

- Fnoc- 3 y- OH, _Fnoc- Pbf o Fogc. Thr (Ot Bu) - OH,
Froc- Asp( TE) (I@qn“%é‘"All (arbm) l(i{jt'hﬁ ?@&@Hﬁ@r@%: val eric acid,
foll owed by cleavage fromt he resin and purification 20 by preparative
RP-HPLC. The product was characterised by HPLC, nmass spectroscopy and

am no aci d aéal ysPmepamtiont of Nb@ﬂuorenyhnem?léﬂbﬁb()ﬁﬂ)w%‘elns{Ngmus(ﬂ[k(z-

-gradi ent over 30 m putes ro ate ute) retention time=
16. 07 ni nut eMethoxyetho yheashamay: mmbgllieeﬂgmga% 7 (Merr]). 25
Am no aC|§i anal ysi s gave Arg 1.01, Ala 3.06, Asp 1.02, Thr 0.92, Pro 0.92,

Ay 1.05 nple 8 " Preparation of
Phv-11-Arg-Al a-H s- VaI-IIIa- rr] (SEQ ID NO 8) 30
(Formula I'l: n 2; X = carbo yI ?err] Rlerr] =
-CH err] CON( CH eH: QOEHGG [err Q:HCHQ c|-$ 1 Preparation of
"N err]-(9- quoren§ ﬁy %))%ycarbonyl) erF] Kl[eﬁ'r] bi S[ N, N- bi s(2-
met hoxyet hyl ) car banoyl net hyl ] - W e(CH CH ,0)5 d@ 97/ 46578
PCT/ GB97/ 01491 o -43 -
o) o)
O. o’lLN_ o
H

Using an analogous procedure to that described in Example 3.1 for the preparation of FMoc-
Asp(TE)-OH but using a proporuonate amount of bis(2-2[-(2-
methoxyet.hoxy)ethoxy]ethyl)amme in part (a) instead of bis(2-methoxyethyl)amine, there
10 was thus obtained N’-(9-F luorenylmethyl_oxycarbonyl)-N‘,N‘-bls[N,N-bls(Z—[2-(2- B
methoxyéthoxy)ethoxy]e&yl)bmbmoylmﬂhYl]-L-asparagine (hereinafter referred to as

FMoc-Asp(TPE)-OH) as an oil; NMR (CDCL): 2.9 (m, 1H), 3.1 (m, 1H), 3.4 (m, 12H), 3.6
(m, 48H), 4.2-4.6 (m, 8H), 7.4 (m, 4H), 7.6 (m, 2H), 7.8 (d, 2H). '

15 The following intermediates were obtained on carrying out steps (a) and(b) respectively:
LI_-(benzyloxycarbonyl)iminodi—[N,N-bis(2-[2-(2-'methoxyethoxy)ethoxy]ethyl)]-acétamide;
NMR (CDCL): 34 (m, 12H), 3.6 (m, 48H), 4.3 (s, 2H), 4.4 (s, 2H), 5.05 (s, 2H), 7.3 (s, SH).
N’-tert-butyloxycarbonyl-N*,N*-bis[N,N-bis(2-[2-(2-
methoxyethoxy)ethoxyJethyl)carbamoylmethyl}-L-asparagine a-benzylester; NMR (CDCl,):

20 1.9(s, 9H), 2.7 (m, 1H), 3.05 (m, 1H), 3.4 (m, 12H), 3.6 (m, 48H), 4.4 (m, 5H), 5.2 (s, 2H),
5.9 (bd, 1H), 7.4 (m, SH).

6.2  Preparation of Phv-Arg-Ala-Ala-Il-Thr-Illa-Ala-Papa-NH,
(Formula II: n = 1; X = carbonyl; R' = R? = -CH,CH,0CH,CH,0CH,CH,OCH,)



[err] Usi ng an anal ogous procedure to that described in Exanple ’
3.1 for the preparation of FMoc- Asp(TE)-OH, but using a proportionate’
anount OVONPHEIE - but vyl oxycar bonyl -L-glutamic acid 5 [errdwéeBITR49RSter in
part (b) instead of N-tert-butyloxycarbonyl-L-aspartic acid a-benzylester,

t here was thus obtained -42 - _
N err]-(9-Fl uorenyl net hyl oxycar bonyl )-Nerr], N err]-bis[ NN-bis(2-
met hoxyet hyl ) car banoyl net hyl | - | utam ne (hereinafter referred to as

FMoc- G uThesynthesis was performed lwmg similar thathailg egsrqo)thatmcmm farBxatipje 1.2, 8 (m

2y 10" Seabenly biptig ) sepiorie ooy Ehesspape B8 Emoe it Pt Sk st epy

(b) Illa-OH, F OtBu)-OH, Fmoc-A E -Ala-
Nl er r&e t erat but §7'|°8§<'i£: r bg)n'yl Nmeorcr ] SPISF;r)r-(])E{bFIg ‘I’\IAI{fi1 g%ﬁmcﬁ%tp%&cyww car ba
noy| rbet hQH and-5-phemytvalenic acid, followsd by cleavagg|front the resin andypurifichioh b;CDCl[ err]):

(i 1o Pehirgive BPHPIAS ue'gtefives hyraciortog B FBHIC, s spoptroscopy and o 5

Pr epar atﬁﬁmoq{,uﬂgmygis’ A fléve- Hi s-Val - 111 a- Al a- Papa- NH2 (Formula I'l: n
2; X = carbonyl; "Rerr] =R err] =

- CH[ er r | REAHREC ém-i@lﬂ[aeetox}lﬁﬁbibmdle]n) peeri3D)minutés) flowlfaee K@ml/himite) ré@fition

per f or med u5|259 Si m | ar met hodol ogy to that described for Exanple 1.2, by

sequentl and deprotecting (manually) Fnoc-Papa- OH,

Frnoc 578

PCT/rgglw 01495’%%“”’ me (BS+) 1HE0WAHS. -  _a4-

| |1 a- OH, Afrimxcacithbnalysis gave Argil (1T Alg 3.08), IIRN00S, Asp-097, Thr0g8 Ar g( Pbf ) - OH,

Froc- - GQUu(TE)-OH and 5-phenylvaleric acid, foll owed by cleavage from
t he resinxﬁaglegprification by preparative RP-HPLC. The product was
characterise y HPLC, nass spectroscopy and am no-acid anal ysis, as

fol | ows. Preparation of Phv-Ala-Ala-Ala-1I-Thr-Pro-Arg-Gly-Papa-NH, (SEQ IDNO:7)

(Formula In=1;X= carbonyl R'=R?= -CH,CON(CH,CH,OCH,),)
15

The synthesm was performed usmg slmllar methodology to that descnbed for Example 1.2, by
sequent_lglly coupling and deprotectmg (mar_nu__ll]y) Fmoc-Papa-OH, Fmoc-Gly-OH, Fmoc-
Arg(Pbf)-OH, Fmoc-Pro-OH, Fmoc-Thr(OtBu)-OH, Fmoc-Asp(TE)-OH, Fmoc-Als-OH
(three times) and 5-phenylvaleric .a;_:i.d.; fo_llowe_d by .clea_vagé frbm the resin and purification
20 by preparative RP-HPLC 'I'he product was .char.acteriéed by HPLC, mass spec&_oscopy and
amino acid analysis, as follows. - o |
RP-HPLC (20-50% acetonitrile gradient over 30 minutes, flow rate 1.0ml/minute) retention
time = 16.07 minutes. .
- Mass spectrometry, m/e (BS+) 1395 7 (MH*)
25  Amino acid analysis gave Arg l .01, Ala3, 06 Asp 1. 02 Thr 0.92, Pro 0 92, Gly 1.05

Example 8 _ S co _
Preparation of Phv-II-Arg-Ala-His-Val-Illa-Ala-Papa-NH, - (SEQIDNO:8)
30 (FormulaIl: n=2; X = carbonyl; R' = R? = -CH,CON(CH,CH,0CH,),)

8.1  Preparation of N*- (9-ﬂuorenylmethyloxycarbonyl)‘N‘ N‘-bls[N ,N-bis(2-
methoxyethyl)carbamoylmethyl]-L-glutamme



"5 _RP-HPLC (10-50% acetonitrile gradient over 30 mnutes, flowrate

1.a0ﬂ/mnute,é1r92 i on time = 22.23 mnutes. I\/assP Rﬁ{,ﬁmiry
me (ES+) 14 ? h%[err]). Am no acid analysis gave Arg 0.95, Al a
2.17, His 0.98, Ju 0.99, val 0.92, Illa Q&6 10 Exampl e 9 The
conpounds of the invention may be adm' ni stered for t her apeutic or

prophyl actic use to warm bl ooded ani mal s such as. man i n the form of
conventional pharnmaceutical conpositions, ~a typical exanple of which
i ncludes the follow ng:- 3 Inje'ctable Solution 0.01 to 100 ny of

active ingredient is dissolved.in up.to 2 nl _of an aqueous injection

vehi cl e to give a conceMration of addive ingredi ent between 0.01 to

100 ng/ M . The aqueous j eciyi on ve¢h/tl e is buffered to a pH between
e

[
5 and 8 using a pharnét cept abpe buffer (for exanple,
phosphate, or acetate) and contafns a ph ceutically acceptable 20
tonicity adjustnent agent (for ex n ghforlde or dextrose) added
to achi eve i sotonicity. The e may optionally also contain other
pharmaceutically acceptabl e @ Pfents such as sol ubilising agents
(for exanple, [N\BO ethanop pr | ene glycol or pol yet hyl ene gl ycol)
preservative anti oxi dgnts.}- The_active ingredient may typically be

an Exanpl e dey ed bt @ d may conveniently be present as a
actept Note: 30 (1) For

group of tKH*fornuIa 1V, (S)2-[1-(9-

ponyl ) - 6-oxo- 1 ,7-diazaspiro[4.4]non-7-yl]propionic

phar maceut i calty
pepti des cont ai ni
fl uorenyl net hyl o

acid (Fnoc-1 V- may be obt ai ned as fol | ows: (1) Synt hesi s
of (RS)-2-allyl-N'(benzyl oxycarbonyl)proline WD 97/ 46578
PCT/ GB97/ 01491 | =45 -

Using an analogous procedure to that described in Example 3.1 for the preparation of FMoc-
Asp(TE)-OH, but using a proportionate amount of N-tert-butyloxycarbonyl-L-glutamic acid
5 o-benzylester in part (b) instead of N-tert-butyloxycarbonyl-L—aspattic acid a-benzylester,_
methoxyethyl)carbamoylmethyl]-L-glutamme (hereinafter referred to as FMoc-Glu(TE)-OH)
as an oil; NMR (CDCl,): 2.0-2.4 (m, 4H), 3.3 (m, 12H), 3.5 (m, 16H), 4.2-4.6 (m, 8h), 7.4 (m,

4H), 7.6 (m, 2H), 7.8 (d, 2H).

10 _
The following intermediate was obtained on carrying out step (b):
N2-tert-butyloxycarbonyl-N* N*-bis[N.N-bis(2-methoxyethyl)carbamoylmethyl]}-L- glutamine
a-benzylester as a gum; NMR (CDCL,): 1.4 (s, 9H), 2.0 (m, 1H), 2.2 (m, 1H), 2.4 (m, 2H), 3.3
(s, 12H), 3.5 (m, 16H), 4.1-4.5 (m, SH), 5.2 (s, 2H), 7.3 (s, 5H).

15

8.2  Preparation of Phv-II-Arg-Ala-His-Val-Illa-Ala-Papa-NH,
(Formula II: n = 2; X = carbonyl; R' = R? = -CH,CON(CH,CH,0CH,),)

20  The synthesis was performed using similar methodology to that described for Example 1.2, by
sequentially coupling and deprotecting (manually) Fmoc-Papa-OH, Fmoc-Ala-OH, Fmoc-



[err] N- benzyl oxycar bonyl prol i ne nethyl ester (13g) in THF (20n1 ).
was added dropwi se to lithium diisopropylamde (27.5 m, 2Min

hexane/ Wd-97/46578THF (1 00m ) at -78C under nitrogen. The PCT/GRIROMSE was
stirred for 30 minutes and then allyl iodide (5.5nm) was added dropw se and
the 5 mxture stirred for a further 3841 nutes and then allowed to warmto

ambi ent y L¢¥a]- rho&- , Fafoct ARIOBIAREC- fi}ﬁﬁ! Ioni um
chl ori deﬁfmd o n?jl %I;(If}r?act é—lé%(’ﬂ't h eth erc QXZOO%Q%M he er |ayer

was eva@iu@EOH and SJphemdmlmmﬁsfohinwedfb}edeMg@fmmnhe mgmaqndpunﬁcatmn silica
using a rad| ent ncreasi ng,t o 20% cet at e: hexane. The
appr gpr P¥ preparative &%cﬁﬁ‘jﬁs e“‘@%&ﬁ@? %%hﬁcéf’?‘%@hﬁbb opyanl

(RS) - wa&fﬁw@ﬂﬁ%ponyl )prolinate 10 (9g) as an 0|I 8.5 ¢

of th| s material was dissolved in nethanol (40m ) and sodi um hydroxi de
(4.5§) BRPHALC(10-50% acetouitrilezpadigntaver 30minvies; flow rate |0mlmintte] reftion nut es.
The pH of th xture was then. adjusted to 7 with concentrated
hydrochpmq’t%agﬂmaﬁﬁﬁthe nmet hanol was renoved by evaporation. The pH

of the he m xture was extracted with ether
15 %gn#e%tﬂq@% conglhﬁgzi”e)’tzh%@ﬂﬁ fracts were evaporated to give

(RS) - 2 Nxﬁihbaéidanalysmgm;g ®95,cale 2drTy IHip 098] Giu 6199, 47a) 0192, MQQ[GI’I’] DIVBO
(373K)): 1.9 (m 2H), 2.1 (m 2H), 2.6 (q, 1H), 2.9 (q, 1H), 3.4 (m
1H), 3.6 (m 1H), 5.0 (m 4H), 5.75 (m 1H, 7.3 (m 5H). (ii)

Syn %esEs_n!P_;f_ZRS) 2-al |yl - N-(benzyl oxycar bonyl )] prol yl - (S)-al ani ne net hyl

gsétT? . i gg [iirlds of the invention Ay bé admiristered for therapeutic or prophylactiyge to

HOBt (7 whh-blObdeB tahﬂllldﬁ).ﬁﬁﬂ% hiaf ik theTBim of cotivantidifal PRimideutied! Sbmpositions,
hydr ochl ori de (4.5g) and 1-

a typical example of which mcludes the following:-

15 Injectable Solution | _
0.01 to 100 mg of active ingredient is dissolved in up to 2 ml of an aqueous injection vehicle
to give a concentration of active ingredient between 0.01 to 100 mg/ml. The aqueous

| injection vehicle is buffered to a pH between 5 and 8 using a pharmac’euticallyi.aoceptable

buffer (for example, phosphate, or acetate) and contains a pharmaceutically acceptable

20 tonicity adjustment agent (for example, sodium chloride or dextrose) added to achieve
isotonicity. The vehicle may optionally also contain other pharmaceutically acceptable
excipients such as solubilising agents (for example, DMSO, ethanol, propylene glycol or
polyethylene glycol) preservatives and antioxidants. The active ingredient may typically be
an Example described hereinbefore and may conveniently be present as a pharmaceutically

25  acceptable salt.

Note:

30 (1) For peptides containing a group of the formula IV, (8)-2-[1-(9-
fluorenylmethyloxycarbonyl)-6-oxo-1, 7-d1azasplro[4 4]non-7-y!]proplomc acid (F moc-IV-
OH) may be obtained as follows:
(i) Synthesis of (RS)-2-allyl-N-(benzyloxycarbonyl)proline



(3-di net hyl am nopr opyl ) - 3-et hyl -carbodi i m de (5.7g) was added to

(RS)-2-all y‘%ﬁ?’ (benzyl oxycarbonyl ) proline (6.5g) in D¥crigissbiseand
the m xture rred for 18 hours and then evaporated. The residue
was partitioned between ether and water, fjdtered to remove 5  HOBt and
the organi c | ayer separated..-The organi c tayer yas evaporated and the

resi due was purified by chromatogr g/silica using a gradient of
20% et hyl acetate in hexane I ncr e@si to 50% ethyl acetate in hexane.
The appropriate fractions were conbi ned N OH evaporated to dryness to
give [((RS)-2-allyl-N(benzyl oxycarbonyl)] pfHol yl - (S)-al ani ne net hyl

ester (7g); NWR (d6-DMSO (373K)): so ouPi ng of peaks due to the nixture
- of 10 di astereoi-soners, 1.25 and 1.3 (&d, 3H), 1.75 (m 2H), 2.2 (m 2H),
2.65 (m 1H), 2.9 (m 1H), 3.4 (m {H), 3.65 (2s, 3H), 3.7 (m 1H),
4.3 (29, 1H), 5.0 (m 4H), 5.7 (m 1H), 3m 5H), 7.4 and 7.5 (Dbs,
1H) . (iii) Synthesis of nethyl (S) g _

- benzyl oxycar bonyl -'6- oxa- 1, 7- di azaspi r o[ 4 on-7- 15 yl)propionate.
(CbZ-1V-0Owe) _ [err] . ..OCsmumtetroxide (1.5m of 4% aqueous

sol ution) WaEhéyRetyELbdryiFRbline Mbthyl estér (13gg in THF (20ml) was added dropwise to lithium
(benzyl oxycar bonyl) Jprol yl-(S)-al anine methyl ester (1.45 in a mxture_of

met hanol  ( 3@iisgpropylamise {275 mi; 2N io heyane/THEF) in THEF ( 00mb at +78°Ecunden pitvogen. g
f 10 m nut dth di 2 i ¢ . '

port i ons. | TREXIHSVE BTRIOEH] ey esh then i) Balde (3 VS o Bopvies g s
was addeg apg fResiiftesifof £ ftiie S himftbshdthér alRiwed tor@hlonibient Gthperatiiee

conbi ned” extracts were dried and evaporated to give 1.4g of a gum The
gum was di sThewnegturetwas then dddedl to aquesus amsopamthloridel ang| extrpeted with etieg)

was st v ed PRASOmdap sthef yfrore b and e demath VBRI py sty
bet ween aqu %ﬁ ‘éﬁicﬁﬁging\rlﬁ' a%h&@ﬁttbg Rtdhe 3Tefingdb 20% @hflladahtethekane ?l‘hai!\g%)rob%riate

separated an orated to dryness.” The residue was purif )

chr omat ogr afiagtions, svdpormed oidayness, gaveimethyl (RS)-2-aliyl-N-Gaenayloyycashany Bpeolinate
hexane increasing tg 100% et hyl acetate. The appropriate fractions

were conBi né&kﬁﬁ&“é‘ﬁaporat ed to dryness to give mnethyl

(Pg)T/ éBglw gi 1& ¥ UBESMBRRU whs ¥dived in methanol{@oRIY #@%68ium hydroxide (4.5g) added in
water (20ml) and the mixture refluxed for 60 minutes. The pH of the mixture was then

adjusted to 7 with concentrated hydrochloric acid and the methanol was removed by -
evaporation. The pH of the mixture was adjusted to 3 and the mixture was extracted with ether

15 (2x50 ml) . The combined ether extracts were evaporated to give (RS)-2-allyl-N-
(benzyloxycarbonyl)proline as a gum; NMR (d,-DMSO (373K)): 1.9 (m, 2H), 2.1 (m, 2H),
2.6 (q, 1H), 2.9 (q , 1H), 3.4 (m, 1H), 3.6 (m, 1H), 5.0 (m, 4H), 5.75 (m, 1H), 7.3 (m, 5H).

(ii) Synthesis of [(R_S)-Z-allyl-H—(benzyloxycarbonyl)]prolyl-@-alanine methyl ester
. e _ .

20



-47- 1, 7-di azaspiro[ 4. 4] non-7-yl ) propi onate (0.8g); NWVR (d[err]- DIVBO
(373K)): sone doubling of peaks due to the mixture of diastereoisoners,
1. 25 anwQ9785182d, 3H), 1.95 (m 6H), 3.1-3.5 (m 4PRET/GBITOEAL 3. 65
(2s, 3H), 4.5 and 4.65 (2q, 1H, 5.05 (m 2H), 7.25 (m 5H). 5 (iv)
Synthesis of (S)-2-(6-o0xo0-1,7-di azasp+4®-[4 4] non-7-yl ) propi oni c acid

(H1'V- OHOBt (7.78)s Qﬂlxﬁethylmorﬁﬁhﬁé 6. sgy, palalameaﬁahﬂ%sér Hydréé€iiorddt(@%gh andR! Ny

(S)-2-(I-benz onycar bonyl - 6- oxo- 1, 7-

di azaspi(3-im yhmmdprqp)ﬂw-sﬂwhnubedl(tmdsgs 7g)xwas adiled to RSf2-allylidnol (40m)

and wat rred. at _anbie t erature
for 10 ﬁgﬂ}(q% 4%?5“81#%&@”53?3&?835%?3@6‘13 Cpx E{Sﬁ&‘@ﬁ?l E ‘Hﬁhrori c
aci d angny fRnBvipothd Ve RSTIE WAk Pattitiondd BeRREH: ethEh 8nd Gitef] Htered to réAdve

di ssolved in water (40m) and the pH adjusted to 3:wth concent r at ed

hgd r5 grcﬂ hIH(DBt:arwhclorgamg layﬁneepa:'m ﬂhemnlcﬂmrwcmpm&bdmmgﬂmmidhemragt thane
Vi é: dha)PPﬁgﬁ‘fP 5 pmatogranty o siiea Soing agsadiert of 0% AL tate I8 hexaDO .1 and
cyc ?e?i{%% %’ﬁ l%ag%oﬁﬂé*ﬁﬁ%g%é‘%%%é%‘?trg?'é%was e(\ilg:)gr\g?Zd

t o gi ve eyapordted fo dryness tgive [@fﬂ-ﬂbﬁ-&_\b{&ﬂﬁﬂmﬁy}cﬂbnﬂ)]pfdhm@aMim methyl as a

B T

3.0 Eﬂ(%
(S -] m mﬁ%%r‘%%nyll net yll430x;/i(§:gir-I olnhpysl(frl g?@ {')1 Z/H(fil az g%:l?l())c%g (rﬂ] l%)h-
7-yl] pr Gpt (m,i IH 864 (24;6HY,-3. Var)-HH), 4.3 (2q,[1<H)r 5.0 (m, 4H) 5.7 (m, 1HRC 23(ms 6H)Y,d

SOdI um bi carbonat e _was added to (S)-2-(6-o0xo-1, 7-di azaspiro[ 4. 4] non-7-
74and75(bs, 1H). |

- (i) Synthesm of methyl (_)-2-(1-benzyloxycarbonyl-6-oxa-l 7-d:azasp1ro[4 4]non-7-
15  yl)propionate. (CbZ-IV-OMe)

. Wu\j\?

oxX o
O.

&

- Osmium tetroxide (1.5ml of 4% aqueous solution) was added tq_ [(RS)-2-allyl-N-

(benzyloxycarbonyl)]prolyl-(S)-alanine methyl ester (1.45g) in a mixture of methanol (30ml)
and water (20ml). The mixture was stirred under argon for 10 n_iinutes and then sodium

20  periodate (2.45g) was added in portions. The mlxture was stirre;l for 2 hours and then water
(100ml) was added and the mixture was extracted with eihyl acetate (2x70ml). The combined
extracts were dried and evaporated to give l4g of a gum. The gum was dissolved in
dichloromethane (30ml) and triethylsilane (0.65g) and then triﬂuproacetic acid (4g) were
added dropwise. The mixture was stirred for 3 hours, evaporat_ed' and the residue partitioned

25  between aqueous sodium bicarbonate and ether. The ether extract was separated and
evaporated to dryness. The residue was purified by chromatography on silica using a gradient
of 25% ethyl acetate in hexane increasing to 100% ethyl acetaté. The appropriate fractions
were combined and evaporated to dryness to give methyl (§)-2-(i-benzyloxycarbonyl-6-oxo—



: yl)p;ropi onic acid (0.42g) in water (2m ) and then 9-fl uorenyl net hyl

- succini mdy te WO 97/ 46578 PCT/GB97/01491
PCT/ GB97/ Olbvéfg@rl - 48-

(0.7g) in acetone (3nml) was added. The mi xiu4re was stirred for 18 hours.

Th t dded t. t

() o bt w 5o DB o SHSEG AR Bl o

di scarded) . ﬁ_& ‘ﬁ %fséére&%mem 2s1hiP1.88! (30 31, wstm 6H), 3.1-3.5
droc Iorlc aC| an

concentrate hen it was extracted with

di chl or orret k(met}()Z&ﬁQnﬂB 65T2s; 31D, 4.5 endhi6h €20, XDy 508 (myls 725dm.Ad, dri ed
(MgSA err]) and evaporated to give (S)-2-[f-(9-
fl uor enyl et hyl oxycar bonyl ) - 6- oxo- 1, 7-di azaspi ro[ 4. 4] non-7-yl ] propi oni ¢

acid (0. . a&gg Qpa,p f
pelaks( dug2 gé"@nﬁﬁ'&%‘?eﬁﬁw&ﬁf 2.&6’.%5%.'1;9\@ ere %%‘kﬁ?ﬁ@r? E%ﬂﬂi%c 11%-'@‘21{)8
(m 6H), 3.05 (m 1H), 32345(m§{z—%§\ 45(m1H),
6.2 (s, 2H), 7.35 (m 4H), 7.8 (m 4 g\)l\) For corrpounds
containing a group of the formula Va ’(‘

f 1 uor enyl net hoxycar bonyl anmi no) - 2- oxoperHyd azegl ne 1 acetic aC| d
(Froc-Va-OH) may be obtained as fol |l ows:

G oholved | nPAeisidm SaBo %f%%ﬁ%@%%ﬁﬁf@% @”"%9% ?cﬂ?%%na‘“%m? A
(33g) in THFd&éféphm \RRoRINrdpicHAN GBg) in a miMare &Qnmw e0mIY hsd water(40am)
m xture was stirred at anbi ent tgggerature for 18 hours and t.hen

pour ed i nto awtthe n(iSmEnWhs stirred at ambientigmpesature forkOchaugs. Hhe Rk wip P‘l‘i“@?‘h&q ~5

aapor o . B <pcsibied GoeAoRE AR R0 g bRl MFREL i e

t 20 @ edl to'emo id.
vvl(")n ?Ievgol | g %&%ﬁ%ﬂ%@ﬁ%&ﬂl@ﬁﬁrﬁamﬂﬂéhﬂjﬁst&@tdj with@oncenbiat _}12625 raac

IH), 5.0 (s, TRtinixtdrexGasrthen ¢xtrac@d)withydighloyomethane (5x50ml) The ¢qnybmedac>s(ﬁaﬁtsm'%e

ar gon 1 EmoFZSHf%Méééb s boryReed AR B 118 150 SsB ST S o).,

added porti 0 a&F cycl %ne2(@ 78) Wb Sddedfolfoired By I%@dt@(d@@pmammmwason
terrperature err C Stirring was continued at O[err]C for 40

m nutes a%d teﬂ\bceﬂ)fﬁr;ﬂ hdurs; cooled, dfilteres @tﬁgﬁlmwamm&rédo @rvs{y-d¢6-ox0-1,7-
Tor & furt Rgh?a%asma An35 75 gpitiig oS & s .5 MM DMSON fore AlHInE B
was po“fed ' % H;Q‘iﬂﬂiﬂkéoﬁla&sﬁﬁois%ﬁ{e?mzs and 1V9 (2'3 SHhvls @ﬁ,aﬂatm(m ZH),

(6x75m ). extracts were washed W th wate 3x100n1 dried 3
(MySH4) and Gmm{)eﬂ3 (i 2H),ek5 (nelH)as purified by I\/PLC on sil | ca el uti ng
with 20% et hyl acet at e/ di chl oronet hane to give tert-butyl

(3S) - 3- benzyl oxycar bonyl am no- 2-
20 (v)  Synthesis of (8)-2- [l-(9-ﬂuorenylmethyloxycarbonyl)-6-oxo—1 7-d1azasp1ro-[4 4]non-

7-yl}propxomc acid (Fmoc-IV-OH)

3=

0=‘(0

Excess solid sodium bicarbonate was added to (S)-2-(6-oxo-1,7-diazaspiro[4.4}non-7-
yl)propionic acid (0.42g) in water (2mlyand then 9-fluorenylmethy! succinimidyl carbonate



oxoper hydr oazepi ne-1-acetate (15g) as a clear oil; NWR (d6-DVSO: 1.4 (s,
9H), 1.5-1.9 (M WD 97/ 46578 _ _ '
PCT/ GBOWDDIZA8478 PCT/GB97/0490 -

6H), 3.5-3.65 (m1H),3.9-4.15 (m 2H), 4.4 (m 1H), 5.0 (s, 2H), 7.1 (d,
1H), 7. 35 (m 5H) ; mass spectrosedPy, me (ES+) 377 (MHerr]).

(iii) Buadetonegﬁhr)mﬁwd OR¢GRixRRE Was Siirfed-for PX ROIRS. THERRARPIVAE - 1

- acet ate ( di sol ved in ethanol (150m ) and purged wi th argon.

10% pal |tam edito waten G10nil), extyactodiwith ether (l@umdtiand the aqueons layer separatedit €kheand

filled d b Th d
t | ani et Rl SR isgied, b P be s RpEaR MR el et iors willh oo ed
Wth  congéntiafedHydrdchicrie aid dnltimabwas é)&ﬁﬁi%ﬂ%ﬂﬁdn&ﬂéiokheﬁiﬁh@ (21012 1rRe Was

evaporated to give tert-butyl

( 3S) 53- mombinedl extragts wWeyaiseparated; driedi(MgS6), hand ¢vaporgiedae give(8kr24(H9-0i | ; NWVR

{ o5, %%c{rmimst?xxﬁvm%ﬁaﬁ%ﬂm@%dlz gpirol4 ujonly. yfpropionic apid @iéﬁb s

spectro MRI4)-DMSO 3131t %ﬁ)l':)doublmg o{' pealis\due é&t(h;g#ﬂl :

tert-buty (38 3 am no- 2- oxoper hydr oazepi n acet at
(50n®e) vahmadoisomem, 123 €2, 3H),dn6-210 (v GH), 3.0y 2.2¢345 (m, BH)a4.2/4.4 @01 ). A

solutio 9- 0, ar yl oxy)succim mde (9.7g) in
THF (10 4\7\%&‘ tlﬁiﬁs%l@ﬂzléﬁ?cf%ém 4&{} %x? %ﬁﬂr 30 mnutes with stirring.
The jgeaction mxture was stired at ambient tenperature for a further
30 mnutes. Water (200m ) was added and the reaction mxture extracted with
et hyl @) aitnrtcampo(umsbﬁﬁlain)ng d proup ofithe fertimda Va 383340+ e washed with brine
(100m ), dri e (MySq e l)?“\ and evaporated. The residue was purified
by MPLC fbwr@n %zoxxéaammm inp)r3-gxapgrhydrogzepine-1-gecticiasionet hane and

gradual '(hdd&ev&bii)%fﬁé obiahéd dMbnGwet at e/ di chl oronet hane to give tert-
but yl

(3S-3-(9-fl uorenyl net hoxycar bonyl am no) - 2- oxoper hydr oazepi ne- 1-acetate (1
0. 99) as(x) (3813 Arsimo-sa¢dproladvim (2i) Bhvb @iethylantinie (19.7@)HWere disSolPedlib T(I-iﬁ 6H)

7 26837 4300 apbipocled i’ By ohlopafofiaie ¢15e) i THE (i3 s pla dsomvise

(ESH) 46{5%?36 M‘Elﬂésr ]'f’he réattion mixtuYd was $tifell aBhvhWient temperature for 18 hours and :

(3)-3-(9-fluorenyl net hoxycar bonyl am no) --2- oxoper hydr oazepi ne- -1-
acet at e thépoued ints wdtes €90md) mmmmnmmmwmmmmmlmm uor oacetic

o atGRLOGER. The somiecd sxrachSyget e Gfdatd Erormat e aidle tﬁ%ﬁhe?he
r eact i oNiiriel "With'lifer (4GRS dndViiltErelt el 'i/eQ C@Y?%Qlox%b%ﬂy and

evaporated. The residue was purifie si:l1 ca el utlng wth
25%26 hydagmhmﬂm lasla sthite lsdlrl%tNMRE(d,-DMS(b):\kd -2, 6H)\2.9-3 200 2H), 4t164.25 B, an

glnlj dred“@maélr \éiht’ﬁg;?t ntl’hsé)?g'%{eriuﬁ)-gave a _whi. t._e f oam whi.ch vvas filtered |

(ii) A mixture of sodium hydride (2g) in DMF (100ml) was cooled under a stream of
argon to 0°C. (38)-3-Benzyloxycarbonylamino-g-caprolactam (10g) was added portionwise
25  over 20 minutes at such a rate to keep the reaction temperature Below 5°C. Stirring was
continued at 0°C for 40 minutes and tert-butyl bromo acetate (8'.2g) was then added dropwise
over 10 minutes. The reaction mixture was stirred at 0°C for 1 hour and for a further 18 hours
at ambient temperature.. The reaction mixture was poured into water (600ml) and extracted
with ethyl acetate (6x75ml). Thé combined extracts were washed with water (3x100ml), dried
30 (MgSO,) and evaporated. The residue was purified by MPLC on silica eluting with 20% ethyl
acetate/dichloromethane to give tert-butyl (3§)'-3-benzyloxycarbonylamino-2-
oxoperhydroazepine-1-acetate (15g) as a clear oil; NMR (d;-DMSO): 1.4 (s, 9H), 1.5-1.9 (m,



WO 97/ 46578
f ng IGE‘;)?/ 014007578 rCTIGY 701491 60C

Egsgs 3- (%NLI uor enyl met hoxycar bonyl an no) - gxoper hydroazepi ne-|1-acetic acid
(%) o et s G 48, % Dty W

4H), 7.75 ( oo - ,
(ia " 73 iy e byatmamn, oectromry Wg () 1
-51 - Chemi cal Forrrul ae [err] R :

(m) tert-Butyl (3_)-3-benzyloxycarbonylamxno-2-oxoperhydroazepme-l-acetate (15g) was

5  disolved in ethanol (150ml) and purged with argon. 10% palladium or carbon (l.Sg) was -
added and the flask evacuated and filled with hydrogen from a balloon. The reaction mixture
was stirred at ambient temperature for 4 hours. The reaction mixture was then purged with
argon and filtered through diatomaceous earth. The filtrate was evaporated to give tert-butyl
(38)-3-amino-2-oxoperhydroazepine-1-acetate (7.7g) as a viscous oil; NMR (CDCl,): 1.45 (s,

10 9H), 1.55-2.05 (m, 6H), 3.2-3.3 (d, 1H), 3.55-3.75 (two overlapping doublets, 2H), 3.95-4.25
(q, 2H); mass spectroscopy, m/e (ES+) 243.2 (MH").

(iv) A solution of tert-buty] (38)-3-amino-2-oxoperhydroazepine-1-acetate (7g) in THF
~ (50me) was added to a solution of sodium carbonate (3g) in water (30mi). A solution of N-(9-

15  fluorenylmethoxycarbonyloxy)succimimide (9.7g) in THF (100ml) was then added dropwise
over 30 minutes with stirring. The reaction mixture was stired at ambient temperature for-a
further 30 minutes. Water (200ml) was added and the reaction mixture extracted with ethyl
acetate (3x100ml). The combined extracts were washed with brine (100ml), dried MgSO,)
and evaporated. The residue was purified by MPLC on silica, eluting initially with

20 dichloromethane and gradually increasing to 15% ethyl acetate/dichloromethane to give tert-
butyl (3S)-3-(9—ﬂnorenylmethoxycarbonylamino)-2-oxoperhydroazepine—l -acetate (10.9g) as
a clear oil; NMR (d,-DMSO): 1.45 (s, 9H), 1.5-2.15 (m, 6H), 3.1-3.25 (m, 1H), 3.6-3.75 (m,
1H), 4.0-4.5 (m, 5H), 6.25 (d, 1H), 7.25-7.45 (m, 4H), 7.6 (d, 2H), 7.75 (d, 2H); mass
spectroscopy, m/e (ES+) 465.2 (MH").

25
v) tert-Butyl (38)-3-(9-fluorenylmethoxycarbonylamino)-2-oxoperhydroazepine-1-
acetate (10.5g) was dissolved in dichloromethane (30m1) and trifluoroacetic acid (20ml) was
added. The reaction mixture was stirred at ambient temperature for 18 hours.
Dichloromethane (100ml) was added and the reaction mixture was washed with water

30  (4x100ml), dried (MgSO,) and evaporated. The residue was purified by MPLC on silica
eluting with 25% ethylacetate/dichloromethane, followed by ethy! acetate, to give an oil.

Trituration with isohexane gave a white foam which was filtered and dred under vacuum at



[err] WO 97/ 46578

PCT/ GB97/ 01491 . -52 - Jerr] Schene 1

VO 97/ 46WOD7/46578 PCT/GB97/01491

PCT/ GB97101491 -53- Schenme 2
-50-

60°C to glve a3 _)-3-(9-ﬂuorenylmethoxycarbonylam:no)-2-oxoperhydroazepme-1-aceuc acid
(5.5g); NMR (d,-DMSO): 1.4-1.95 (m, 1H), 3.15-3.4 (m, IH), 3.55-3.7 (m, 1H), 3.9-4.2 (m,
2H), 4.25-4.45 (m, 2H), 7.15 (d, 1H), 7.25-7.45(m, 4H), 7.75 (m, 2H), 7.85 (d, 2H); mass
spectrometry, m/e (ES-) 407.1 (M-H)
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SEQUENCEWDI9%#$3W> (1) GENERAL | NFORMATI
(A) NAME: ZENECA LI M TED
(CO CTY: LONDON

POSTAL CODE (ZIP): WY 6LN
(H TELEFAX: 0171 304 5151
TI TLE OF | NVENO ON: PEPTI DE DEFR¥WATI VES

(iv) COVPUTER LE FORM )
(B)  COVPUTER: | AM PC cr'3mii bl e N
—_—

(E) COUNTF

“" UNI TED KI NGDOM
Scheme 1(G TELEPHONE: 0171 304 5000
(1) TEL

(A) MED UMPfP Fl oppy di S0
() CPEAATI NG SYSTEM

-54 -
ON: (i) APCLGCBYBIT4N
STREET: 15 STANHOPE GATE
(F)

171 834 2042 (ii)
ER OF SHESNENCES: 8

RN

CHy — >
PC- DOS/ M5- DCS (cH), (CH,), > e (4,
(9] .
OCH,Ph OCH,Ph o / OH
R'AN
I
(CH,),
FmoeNH N\ C
NH, NH.CO.OPh(4-NO
| OPh( ‘:)_ NH.CONR'R?
©H), ———> (o) AR
0 - " - (CHy,
BocNH BocNH ° o
! BocNH
OCH,Ph OCH,Ph
OCH,Ph
Y
12
NH.CO.NR'R NH.CO.NR'Rz NH.CO.NR'R®
(CH,), <« (CH) - |
2/n (CHz)"
o .
FmocNH
- HN ° BocNH N\ ©
OH OH OH
R'RA*NH
?H l 0.GO.NR'R? O.CONR'R’ O.CONR'R®
(CH.) R'R®N.CO.C
2ln ————» (CH), — > (CHy), > (CH,),
0
ZNH ZNH \ 0 H,N ° * FmooNH N\ ©
OCH,Ph OCH,Ph OH OH



(D) SCFTV\ARE Patentl n Rel ease #1.0,
APPLI| CATI ON_DATA:

(B) FILING BYQR™M&B juN- 1996
(A) APPLI CATI ON NUMBER GB 9622890. 3

(2)

Version #1.30 (EPO (vi) PRIOR

(A) APPLI CATI ON NUMBER: GB 96118 B97/01491
(vi) PRI OR APPLI CATI ON DAﬁ&’a

(B) FILING DATE: 02- NOV- 1996

| NFORVATI ON FOR SEQ | D NO: 1:Scheme 2(i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 8 am no aci ds (B) TYPE:._ am no acid [(c ) (O
STRANDEDNESS: si ngl e , (D) FoHEHoLR ’i|near f'tvﬂsﬂzcuLE
TYPE: peptide HMN{CHMARIRE: (/—\) NARE/ m
(B) LOCATI ON: 1 (D) OTHER | NF b/product—
I note= "5- Phenyl peni.4Gidy)-CAIOH H(NVX (A NAMVE/ KEY:
Pept i de B) LOCATI ON: 4 (D) OTHER | g-ORMATLKEHMOLRCt -
" OTHER" [{CH,),0l.R"

" [ N4, N4- bi s( 2- [ 2- (2- A%Fﬂbxy

(A) NAME/ KEY: Pepti dey

Bt

oxy) et hoxylethyl)

]

(B) LOCATI ON: 8

?——N
=pan” CH ;01 WRE:
ot SHER

| NFORMVATI ON: / pr oduct = " OTHBR" - I noge=pN
" Al a- pi peridi ne-4-car I de” (xi) SEQJENCE DESC%@JI ON: SEQ ID NO
é:o' _l(cH,), 0L, R’
HN
“N[(CH,),01 R
CH,),0l,R’ |
o ~CH0] o _A(CH)OL R
~ 7 _
©H)y,  (CHAOLRT (CHY. HCHJLOLR
HN_ o -
CH CH,),0l.R N
o AACHHO O, A0
o \[(CHz)holmR7 o - \I(CHz).,Ol R’
_(CH,).0H
PhCH,N 3
Hal(OHALO.0BY TN 11 o _(OH,).0(CH,),,C0.0'Bu
(d =1o0r 3) PthzN
or ™ (CH,),O(CH,),.CO.0'Bu
Buoco. 7/ (9=2
. Y
HN,[(CHz),olpn
N {CH,).O(CH,),.CO.OH
“ 7~ 2 d
[(CH,),01,R° PhCH,N
/ \(_cHz)c-o(cHz)d.CQ_OH
_(cH,), 08" _MCH) 01
(CH,).O(CH,),CON (CH,),O(CH,) .CON
2 2/ ~. [(CHz).Ol‘,Rb o 2 2ld \[(CHZ)GO]pr
PhCH,N P ——> HN {CH, O
(CH,).O(CH,) ,CON (CH,),O(CH,) .CON
[{(CH,),O,R" !(CHel O)R°



Xaa Ala Ala Xaa Val Ala Al a Xaa 1 5 (2) INFOQIVATIO\I'FO?

SEQ I D NO 2: (i) SEQUENCE CHARACTERI STI Cs: WD 97/ 46578.

PCT/ GBQ7WOP146578 PCTIGB97/01491

(A) LENGTH: 8 ami no acids ( B) 54IYPE: Iam no acid (i NL‘]_EC{JE)E
. STRANDEDNESS: si ngl e I near i

TYPE: peptide (ix) FEATURE%Q(;E%)OI:%NG A) NAME/ KEY: Peptide

(B) LCDAiTI ON: 1 (D) OTHER | NFORMATI C]\l /product - "OTHER'

/ not e= (1} GENERAL mmm“m‘S Phenyl pent anoyl - (N4 = ©

N4- bi s( 2- [ 2eif 2npeptchey et hoxy) et hoxy] et hyl )] - Asn" (| E(?D) F?LESE

(A) NANVE/ KEY: H@pta¥ks ZENECA LIMITEX B) LOCATION: B -

| NFORMATI ON: / prigH g Tm&i%ﬁ“‘m%“%z - / not e-

"Al a- pi peri di nagy-comrhRx embree kinebos  ( Xi ) SEQUENCE DESCRI PTI 5O\I SEQ I D NO. -
FJ\[PASTAL CORE) | (2JH) o WAK LKA a 1 :

2: Xaa A E%G;N:gm ONE : t)llqusgq 5000
(H) TELEFAX: 0171 304 5151
(I) TELEX: 0171 834 2042

(ii) TITLE OF INVENTION: PEPTIDE DERIVATIVES
(iii) NUMBER OF SEQUENCES: 8

{(iv) COMPUTER READABLE FORM:
(A} MEDIUM TYPE: Floppy disk
{(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1 30 (EPO)

(vi) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: GB 9611881.5
(B} FILING DATE: 07-JUN-1996

(vi) PRIOR APPLICATION. DATA:
{A) APPLICATION NUMBER: GB 9622890.3
(B) FILING DATE: 02-NOV~1996

(2} INFORMATION FOR SEQ ID NO: 1:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{ix) FEATURE
{A) NAME/KEY: peptide
{B) LOCATION:1
(D) OTHER INFORMATION:/product= "OTHER"
/note= “"5-Phenylpentanoyl-Ala"

(ix) FEATURE:
' (A) NAME/KEY: Peptide
(B) LOCATION:4
(D} OTHER INFORMATION:/product= "O‘I'BBR"
/note= "[N4, N4-bis (2-[2~ (2-methoxyethoxy) ethoxy)ethyl) } -Asn®

{ix) FEATURE:
{(A) NAME/KEY: Peptide
{B) LOCATION:8 _
(D) OTHER INFORMATION:/product= "OTHER" " :
/note= “Ala-piperidine-4-carboxamide"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

Xaa Ala Ala Xaa Val Ala Ala Xaa
1 5

{(2) INFORMATIQ_N FOR SEQ ID NO: 2:

(i) SEQUENCE CHARACTERISTICS:



(2) | NFORVATI ON FOR SEQ ID NO. 3: (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH: aci ds (B) TYPE: amino acid pcT/GB97/01494 C
STRANDEDNESS: SI ngle (D) TCPC]_ggY | i near (1) I\/C]_EgJL)E
- TYPE: pepti de (i x) FEATURE (A) NAVE/ KEY: Peptide
58) LOCA;’I gﬁl 1 I {A) LENGTH: iﬂ%l‘;hﬂasl NFORMATI ON: / pr oduct = " OTHER'
note= " enyl p ¢ (1 x) FEATURE: (A) NAME/ KEY:
Pept i de %[ %ﬁh\m’“ (D) OTHER
| NFORMATI ON: / pr oduct = "OTHER' / not e-
" (N4, N4- bi S| Nk MOBRCOLEE¥RES BFREHPI ) car banoy! net hyl }) - Asn” (i x)
FEATURE: (A) NAVE KEY Pepti de (B) LOCATI ON: 6
(D) OTHER | NFGRMAEATIRE/ pr oduct - "OTHER® = - / not e=

[(S) -2-((R)-3-am! bﬂmwmedl n-1-yl ) propanoyl ] - Al a- 4-
ant nophenyl acet ani{g oragr Inrorda¥iah: SRRUENCEOBESCRI PTI OV SEQ 1D NO._ 3

Xaa Arg Ala Xaa Thr Xad/note= 1 12) | NFORVATI ON FCR SE
NO  4: . (i) SEQUENCErepyiRFOtetir %‘fr’&s"“‘z [2-{z-methoxyeghoxykekRory] etBY Ly
aci ds (B) TYPE: am no acid

{ix) FEATURE:

{A) NAME/KEY: Peptide

(B) LOCATION:B

(D) OTHER INFORMATION:/product= "OTHER"
/note= "Ala-piperidine-4-carboxamide”

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

Xaa Ala Ala Lys Val Ala Ala Xaa
1 5

(2) INFORMATION FOR SEQ ID NO: 3:

(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{ix) FEATURE:
{A) NAME/KEY: Peptide
{B) LOCATION:1
(D) OTHER INFORMATION:/product= "OTHER"
/note= "S5-Phenylpentanoyl-Ala"

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION:4
(D) OTHER INFORMATION:/product= “OTRHER"
/note= _
" (N4,N4-bis[N,N-bis (2-methoxyethyl)carbamoylmethyl})-Asn”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B} LOCATION:6
(D) OTHER INFORMATION:/product= "OTHER" _
. /note=
"1 (8)-2-{ (R} -3-amno-2—oxopyrrolidm— -yl) propanoyl] -Ala-4-
aminophenylacetamide”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

Xaa Arg Ala Xaa Thr Xaa
1 5

(2) INFORMATION FOR SEQ ID NO: 4:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 8 amino acids
{(B) TYPE: amino acid
(C) STRANDEDNESS: single



(C) STRANDEDNESS: single WO 97/ 46578

PCT/ GB97/ 01491 -56 -

(D) TOPWOEHMEST near (ii) MOLECULE TYPE: peptide PCT/GE47TR)49FEEATURE:
(A) NAVE/KEY: Peptide (B) LOG§TI ON: 1 (D) OTHER |

| NFORMATI ON: / pr.gdiy [ note= .

"5- Phenyl pent ano I |x) FEATURE: - (A NAI\/E/ KEY: Peptide
(B) LOCATI @R IFOLECULE TYPE FEBYAOTHER | NFORVATI ON: /'pr oduct = " OTHER' _

/ note= " (N4, Nd- bi s[ N, N- bi s(2-net hoxyet hyl ) car banoyl net hyl ]) - Asn" (1x)
FEATURE: (ix) FEATURE: (A) NAVE/ KEY: Pepti de : ~ (B) LOCATI ON: 8

(D) OTHER | NFO'&{A prreptide = " OTHER" - / not e=

" Al a- pi peridin ,4@%{@;@%&& fpsqaue (¥irkgrSEQUENCE DESCRI PTI O\ SEQ 1D NO
4: Xaa Al a Al a/Xaa= ¥alphbh galan 1 -5 (2
| NFORMATI Qi FOR SEQ 1D NO 5 () SEQUENCE. CHARACTERI STI Cs:
(A) NAME/KEY: Peptide
{B) LOCATION:4 _
(D) OTHER INFORMATION:/product= "OTHER"
/note= "(N4,N4-bis[N,N-bis (2-methoxyethy1,)carbamoylmethyl])-Asn"

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B} LOCATION:8 '
(D) OTHER INFORMATION: /product= "OTHER"
/note= "Ala-piperidine-4-carboxamide"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

Xaa Ala Ala Xaa Val Ala Ala Xaa
1. 5

{2) INFORMATION FOR SEQ ID NO: 5:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 6 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{ix) FEATURE:
{A) NAME/KEY: Peptide
{B) LOCATION:1
{D) OTHER INFORMATION: /product= “OTHER"
/note= "5-Phenylpentanoyl-Arg"

(ix) FEATURE:
{A) NAME/KEY: Peptide
(B) LOCATION:4
(D) OTHER INFORMATION:/product= "OTHER" '
/note= *[(8)-2-((R)~ 3—am:.no-2-oxopyrrolJ.d:.n-l-yl)propanoyl]-Ala"

(ix) FEATURE:
{(A) NAME/KEY: Peptide
{B) LOCATION:S
(D) OTHER INFORMATION: /product= ®"OTHER" - Lo
~ /note= "[N4, Nd—bis(Z-tz (2~methoxyethoxy)ethoxy]ethyl)]-Asn"

(ix) FEATURE:
{A) NAME/KEY: Peptide
{B} LOCATION:6 .
{D) OTHER INFORMATION:/product= "OTHER"
/note= “Ala-4~aminophenylacetamide"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:

Xaa Ala Ala Xaa Xaa Xaa
1 S

(2) INFORMATION FOR SEQ ID NO: 6:



(A). LENGTH: 6 am no acids : (B) TYPE: am no acid

STRANDEDNES (D) TOPOLOGY: i near (i)

TYPE: pepti dS‘év ‘ﬂmgﬁ x) FEATURE: ) NAME/ KEY: PepP Wkﬁl
(B) LOCATI ON: 1 (D) OTHER | NFORVATISAN: / pr oduct = " OTHER"

/ not e= " 5- Phenylpestauetyd cMRgCTERISTICS:I X) FEATURE (A) NAME/ KEY:
Pepti de (B LENGAHY- a\dmdlno acids (D) OTHER | NFORMATI ON: / pr oduct -
" OTHER" ¢ ’nE\;ﬁu “g%g

(R) - 3-am no- 2 OXOpY B0 d)gd;wt;y mh.;d@r%panoyl] Al a" (i x) FEATURE:

(A) NAME/ KEY: Pegt i de B) LOCATI ON: 5 (D) OTHER

| NFORMATI ON: / pr Gl ¥PLECUidrEfRg: peptide / not e=

"[ N4, Nd- bi s(2-[ 2- (2- met hoxyet hoxy) et hoxy] et hyl )] - Asn" (1 x) FEATURE:

(A) NAVE/ KEYi PGt iFBRIURE: (B) LOCATI ON: 6 (D) OTHER
| NFORMATI ON: / pr oductp rhdhrkans, oo / not e=

"Al a- 4- am nophenyl agmt affﬁzd&usomnou(/&h)dum DESCRI PTION: SEQ I D NO 5:
Xaa Ala Ala Xaa Xaa Xaa /notet "5-Phenylpentanoyl-&rg® (2) | NFORMATI ON FOR SEQ I D

NO. 6 (ix) FEATURE:

(A) NAME/KEY: Peptide
{B} LOCATION:4
(D) OTHER INFORMATION:/product= “"OTHER"
/note=
" (N4,N4~bis (N, N-bis (2-{2-(2-
methoxyethoxy)ethoxy]ethyl)carbamoylmethyl])—Asn"

(ix) FEATURE:
(A) NAME/KEY: Peptide -
{B} LOCATION:6
(D) OTHER INFORMATION:/product= “OTHER"
/note=
"[ (8)~2~( (R) -3-amino-2-oxopyrrolidin-1-yl)propanoyl ] -Ala-4-
aminophenylacetamide®

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6:

Xaa Ala Ala Xaa Thr Xaa
1 5

{2) INFORMATION FOR SEQ ID NO: 7:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear

{ii} MOLECULE TYPE: peptide

{ix} FEATURE:
{A) NAME/KEY: Peptide
(B) LOCATION:1
(D) OTHER INFORMATION:/product= "OTHER"
/note= "5-Phenylpentanoyl-Ala"

{ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION:4
(D) OTHER INFORMATION:/products= "OTHER"
/note= " {N4,N4-bis(N, N-bis (2-methoxyethyl)carbamoylmethyl})-Asn"

{ix) FEATURE:
{A) NAME/KEY: Peptide
(B) LOCATION:B
(D) OTHER INFORMATION:/product= “OTHER"
/note= “Gly-4-aminophenylacetamide”™

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 7:

Xaa Ala Ala Xaa Thr Pro Arg Xaa
1 )



WD 97/ 46578

PCT/ GB97/ 01491 | -57- (i)
SEQUENCEWOH%RSSTSER| STI CS: (A) LENGTH: 6 anino ap&fignvrionds: (B)
TYPE: amino acid (C) STRANDE®SESS: si ngl e (D) TOPOLOGY
Li near roirlat N bR . peptide - (ix) FEATURE: (A
NAVE/ KEY. Peptide FHolrohGs: PPN oN 1. (D) OTHER

| NFORMATI CNi) ICS / not e- _

" 5- Pheny| penta L’ﬂﬁ' n 6 amino aglds CEATURE: (A NAME/KEY: Peptide
(B) LOCATI ON: 4 tc) sTranpeDNESSD)si6¥IdER | NFORMATI ON: / pr oduct = " OTHER"

/ not e= (D) TOPOLOGY:"JineBINA- bi S[ N, N-bi s(2-[2-(2-

met hoxyet hgxy veiges: ),-ﬁtgh gbanoyl met hyl ]) - Asn" (i x) FEATURE:

(A) NAVE/ KEY: ~ Pept i‘(’y Hebfid (B) LOCATI ON: 6 (D) OTHER

| NFORNVATI CE " OTHER" ' / not e=
"T(S)-2- 5‘ ,&Yomgyidgol idin-1-yl)propanoyl)-Al a-4-
am nophenyl acetmnmta‘l'xon :1 (xi) SEQUENCE DESCRIPTION: SEQ ID NO 6:

Xaa Al a Al a Xaé_D)Tﬁ?HEXd’aFORMATIQN /product= "OTHER" 5 (2) | NFORVATI ON FOR SEQ | D

NO 7: "S-Phenylpentanoyl- (N4,N4~bis [N, N~bis (2~
methoxyethyl) carbamoylmethyl]) —Gln"

{ix) FEATURE:
(A) NAME/KEY: Peptide
{(B) LOCATION:6
{D) OTHER INFORMATION: /prodnct= "OTHER"
/note=
"{({8)-2-({(R)~3-amino-2-oxopyrrolidin-1-yl)pro - -
aminophenylacetamide” i ybp panoyl) Ala-d

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8:

Xaa Arg Ala His Val Xaa
1 5



(1) SEQJENCE CHARACTERI STI CS: : (A) LENGTH: 8 am no acids

(B) TYPE a Eg,,g (C) STRANDEDNESS: single
TOPOLOGY: ﬁ(@%? (ii) MOLECULE TYPE: peptide ) 'IBngg@‘gl
(A NAVE KEY Pepti de (B) LOCATI @89% M OTHER
I NFORVATI ON: / pr oduct - " OTHER' ) / not e=

"5- Phenyl. perﬁf_ﬁA!M@ Al a" "~ (ix) FEATURE: (A): lJllllulllwlll " llll
(B) LOCATI ON: 4 (D) OTHER | NFORVATI ON: / pr oduct = "
/note- "(N4, Nd-bi s[N, N-bis(2-net hoxyet hyl ) car banoyl net hyI)) Asn (1x)
FEATURE: What we claifd isNAVE/ KEY: Peptide (B) LOCATI ON: 8
(D) OTHER | NFORMATI ON: / product= " OTHER' / not e-
"d y,-AI4- am nophenyl acet am de" - - (xi)- SEQUENCE DESCRI PTION: SEQ ID NO 7:
Xaa Ala Ala Xaa Thr 5 WD 97/ 46578
PCT/ GR97/ 01491 t1 edg‘ngatmaofthefo%mulal o _58- (2)

| NFORMVATI ON FOR QEQA]WA@.AA‘.AA;.AAG_AA?. AAS-Q
or a pharmaceutically acceptable salt thereof, wherein
P is a hydrophobic residue;
AA', AA? AA®, AAY AAS, AAS, AA” and AA® are L-amino acid re31dues in which 1,2 or 3 of
AA' AA*and AA are selected from a residue of the L-amino acid of formula Il .

wherein n is an integer 1, 2, 3 or 4;

X is -NH-CO-, -CO- or -0.CO- ;

R! and R? are selected from (A), (B) and (C) wherein

(A) is a group of the formula -(CH,),-CO-N(R*)XR*) in which a is an integer 1 or 2 and R* and
Rlare independently selected from a group -[(CH,),0],-R" in which R" is methy] or ethyl and

m is an integer 1,2, 3,4 or 5; whenm is 1, bis 2 or 3 and when m is 2, 3, 4 or 5, the value of

b in each -(CH,),O- unit is independently selected from 2 and 3;

(B) is a group of the formula -(CH,),0(CH,),-CO-N(R*)(R®) in which ¢ is an integer 2 or 3, d

is an integer 1, 2 or 3 and R’ and R® are independently selected from a group

-{(CH,).0],-R® in which R is methy! or ethyl and p is an integer 1,2, 3,4 or 5; whenpis |, e

is 2 or 3 and when p is 2, 3, 4 or 5, the value for e in each -(CH,).O- unit is independently

selected from 2 and 3; and



(1) SEQUENCE CHARACTERI STI CS: .: 6 am no acids
(B) TYPE: am no acid gw | ngl e (D)
TOPOLOGYWO 97/46578 (i) MOLECUL L pepts _ PCFEBY 10V 49IRE:

(A) NAME/ KEY: Pepti de (B) LOCATI ON: 1 | (D) OTHER
I NFORVATI ON: /pr oduct - " OTHER' / not e=
" 5- Pheny d:ﬁﬁ dﬁﬁé\%nHﬁla Q{’Sﬁ 3vh1ch R’ is meth_lyl or ethyl and g is an integer
yl ) car X)- lz %

nmet hoxyet banoyl et hy
NAVE/ KEY; ,Fseﬂtordzewhenglsl fis 3an;twhemse,3 4 or 5, the va(lm) fopf litceach -

II\I(F W@@“ﬁ‘&ﬂ%ﬁ‘t_ B‘E&Srelﬂ%ffngpﬁmpang ;lc); & a -
am NoDNRKAACEABILOT AL AA”,sh¥ WS b iRENCEGE ST IO oA

Xaa Arg Ala H s Val
PCT/ GBOandAAS are selected from a remdue of the L-amino acxd of formula I as deﬁned above and9-

CLAI M5 11111 1111111
11111 1@1%1 ﬂgeﬂ\eywétth% form;a group of the formula I, Hia, IV, IVa,Vor Va,

A O o
;\u“gr"\g)'\ﬁ | N "ka*
O Ra 0 CH,

I ' Hia

O 8 o
N ;r—N\(u\,ﬁ N*;N\/u\»..
_“LM O Rb .

~AAP
v iVa
\' " Va
in which Ra, Rb and Rz are independently selected from hydrogen and (1-4C)alkyl, and A is
oxygen or methylene;

or AA!, AA%, AAY, AAY, AA® and AA' are L-amino acid residues in which one or both of AA"
and AA* are selected from a residue of the L-amino acid of formula II as defined above and
AA® together with AA” form a group of the formula 11, Illa, IV, IVa, V- or Va as defined
above;



bB'AMAAREf’“deﬁ%?' Vatlillfllm[l lllﬂlllllllﬂlkm 'y acceptabl e sal 4 e 8oL

wherein Pis a rophoB’c ‘reSidle;s A err] AAlerr], AAlerr] err
AAlerr], AAlerr], AA

o o 2™ 1R, OB Pt Bl Sl o™ o A are

-NH-CO-, -CO
[eor E:]O R er rfaramﬂggf%r r}i}ntay?eﬁgylfdgl g@’%r o%hrb(%@lc()%l)m&%s( C) wherein (A oir s
a group of téhearbanoylbycloheXyinetingl) 3-carbimoyphiéniy], éecqrbz(!ﬁt@ﬁphqn)'l i4n which a is

an.integer I or 2 nd 4 yT‘%aeln end 'Iegtedfr a
group -[ (cCH&™ lpi‘F il &?"@%‘1" W Ii-j?[ Mﬁ)ﬂ“ TR S 1 d
mis an int CALB Al |320r3andwhenmi_52,3,4
or 5, the vgtgﬁgUI%fgb'%il f\ilggwﬁA?@O@']@a??béae unit is i'ndependently sel ected
from2 and 3A'isBgletted frogr oup of the formula

CH CH d-CO N whi ch t 3,
a' s an' | hi cgbh EmupaIde Trane afb%(ﬁ[vihéﬁar{si‘mh%?@nﬁ RTINS AN

e agar 01 OUB-agyi hE bt A%)daditylefle 4 B'ts Bhiely il 1,4 Qfcbhdliferlihd? | 3 O
f, t hg valjugz} ergr@pldrtmmhnuraqaﬂf-a’@’i vhichiAP is mﬂmﬁa@dgmﬂmﬂmﬁﬁ;m
rom an an

(O) is a grmlmxxlwm%ﬁbaf-:la@ﬂ%f!}‘*[err]] [err]-Rlerr] in which R‘ | s

S and e ¥ oot gl RN i 1 g M bl e
hydrogen, methyl, ethyl and propyl; and Rd is hydrogen or (1-4C)alkyl; or Q is 1-piperazinyl,
4-methyl-1-piperazinyl, 4-(2-(2-hydroxyethoxy)ethyl)-1-piperazinyl, 4-amidino-1-piperazinyl, -
1-piperidyl or 4-substituted-1-piperidyl wherein the 4-substituent is selected from carboxy,
carbamoyl, N-(2-aminoethyl)carbamoyl and N-(4-aminobutyl)carbamoyl; or Q is a sequence

of 1 to 6 amino acid residues or an amide thereof.

2. A peptide derivative, or a pharmaceutically acceptable salt thereof, as claimed in claim
1 which is a peptide derivative of the formula P-AAI-AA2-AA3-I[-AAS5-AA6-AA7-AA8-Q
wherein AA!, AA2, AA3, AAS, AA6, AA7 and AAS are L-amino acid residues, P and Q have
any of the meanings defined in claim 1, and II is a residue of an L-amino acid of formula I as

defined in claim 1.

3. A peptide derivative, or a pharmaceutically acceptable salt thereof, as claimed in claim
1 which is a peptide derivative of the formula P-AA1-AA2-AA3-[IIa-AAS-1I-AA8-Q wherein
AAl, AA2 AA3, AAS and AAS are L-amino acid residues, P and Q have any of the meanings
defined in claim 1, II is a residue of an L-amino acid of formula II as defined in claim 1, and

Illa is a group-of the formula IHla as defined in claim 1.

4. A peptide derivative, or a pharmaceutically acceptable salt thereof, as claimed in claim
1 which is a peptide derivative of the formula P-AA|-AA2-AA3-II-AA5-IIIa-AA3-Q wherein
AAl AA2 AA3, AAS and AAS are L-amino acid residues, P and Q have any of the meanings



(CH2),- unit isin ted from2 and 3; or AAlerr], AAlerr],
AAlerr], AAerr], mﬂmr“m ’im rr] are L-amino acid residues in which
one or lwo afs'mA an [enr sare selected from a resi duer/ehonoadiL- ami no
acid of fornmula Il as defined above an [err] together with AAlerr] form

a group of the formula Ill, Illa, IV, T¥Va, V or Va;

[err]  defined in claimi I, IM sfesiBe ofiih Bxaduﬁbzaoad 6f fonflel Nl ddfinkd FF4IMGT EGnd" Om
hydrogen and (1-4C)al kyl, and A_is oxygen or nethylene; or AA[err]

AA[err]Hlapss{tmupofﬂ;qfemylalﬂa\p%@ﬁneémcmérr] are L-anino-acid residues in
whi ch one or both of AA'..and AA are selected froma residue of the L-am no
acid of fornula Il as defined above and AAlerr] together with AA7 forma

group of, t hea beptigel dérivhtive, bt 4 Bharmoeutivally aécEptabla salftheR0F, AhiREA i claim
1 which is a peptide derivative of the formula formula P-Il-'AKz-AAL'AM-'AAS-IHa-AAs-Q
wherein AA2, AA3, AA4, AAS and AAS are L-amino acid residues, P and Q have any of the
meanings defined in claim 1, II is a residue of an L-amino acid of formula II as defined in

claim 1, and I1la is a group of the formula ITia as defined in claim 1.

6. A peptide derivative, or pharmaceutically acoeptable salt thei'édf, as claimed in any of

claims 1 to 5 in which P is an aliphatic, aromatic or mixed aliphatic/aromatic organic group of
~ from 5 to 20 carbon atoms, or a heteroaromatic or mixed alipliatic/heteroaromatic organic

group of from 5 to 20 carbon atoms and 1, 2 or 3 heteroatoms selected from oxygen, sulphur

‘and nitrogen.

7. A peptide derivative, or a phamaceutically acceptable salt thereof, as claimed in any of
claims 1 to 6 wherein, in the residue of the L-amino acid of fofmula ILn=lor2,X=
carbonyl and R! and R2 are both identical groups of the formula (A) or are both identical
groups of the formula (C) as defined in claim 1. |

8. A peptide derivative, or a pharmaceutically acceptable salt thereof, as claimed in claim
7 wherein R} and R2 are both. -CH,CH,OCH,;CH,OCH,CH;0CH; or are both -
-CH,CON(CH,CH,0CHj3); or are both -CH;CON[(CH,CH,0);CH3)s.

9. A peptidé derivative, or a pharmaceutically acceptable salt thereof, as claimed in any
preceding claim, wherein AA! to AAS when present are selected from residues of the
following amino acids: .

AA!l selected from Ala, lle, Tyr, Val, Glu, Lys, Arg, Gly, Gap, GapMe, and 3,3,3-
trifluoroalanine;

AA2 selected from Ala, Lys, Glu, Sar, Val, Arg, Gly, Pro, lle, T:c, 3,3,3-trifluoroalanine and
Né-diethylLys; '

AA3 selected from Ala, His, Gin, Val, Thr, Glu, Gly, Asp, Asn and N3-diethylDap;



VO, 97/ 46578 CT/ GB97/ 01049
e 57| woilif SHIIIIII IIIIILIIIHIIIIIII}IHcRd wherein Re 15 sel eptpiubiciy

(1-40) al ky moytl cycl bpeht yd |, *2- pyridyl nmet hyl ,
4- carbannylcyclohexyl 4- carbannylcyclohexﬁBﬁethyl 3 car banoyl phenyl ,

BB it 0 i Wb T B et 55 %?W%‘@a&ﬁeﬁ Aferr

i 3-70) al |
iptethes 1se°??°ﬁ°q{%@8ﬁ“’§[‘§§'§ﬁr &l ol 1408 g er AL NS MY P
Blerr] is (&Aﬁéé‘édéd(ﬁ‘brﬁfm meﬂygwwmmmsmmsmm i s p-phenyl ene or

1, 4-cycl ohex Iene and roup of the formyla err]-Blerr]-Clferr]- in
whi ch_ Al er rf entedfrom éo,'BPgPYS}AF&(ﬁ“ P G1Ye B4 E‘?‘ﬁé - cycl ohexyl ene and

Cerr] is (aéBC)aIkylene and is a group of the formula

-N=C N(Rp) [ fir]][err] i n which each Rp i s independently selected from

hydr ogen, mhyélect&muﬁmAﬂlcmsivmay,lmﬂmn&hdmglydinegen or (1 4Qalkyl; or Q
is 1-piperazinyl, 4-nmeth y - pi perazinyl, - 4-(2-(2- hydroxyethoxy)ethyl) 1
- pi perazi nyl, 4-amdino-1 -piperazi nyI 1 -piperidyl or 4-substi tut ed-1

- pi peri dyl erejn th 4sbst|tu [ cted f.n,om,carhb ,
N ( 2- ani noetthyl ) m V- /L4 ﬂ (5'§ﬁ?l Iﬁcgg?tﬁlgﬁﬁ%}f&wﬁe&@scgl gg%'gnce
of 110 6 YA sn, WherdiFQ IQ&IMﬂQ-GW-I-pxp&dyIand34-pept' de
derivative,” or a pharnaceutical |y acceptable sal't thereof, as clained in
clai m | whi(cirbamoplmetigt)adihinder i vati ve of the formul a
P-AAlerr]-AAlerr]-AA[err]-11-AAlerr]-AAlerr]AAlerr]-AAlerr]-Q wherein
AA[err], AA[err] AAlerr], AAlerr], AAlerr], AA7 and AAlerr] are L-am no
aci d residugs, %@ﬁué& RN Yr &{:h&:ﬁﬁoaﬁemm%e&sﬁlh 38 thefbof, a8 cRirhed ﬁmhg' I
|sare5|due of amno acid of formula I1 as defined in claim1 .

A peptide dsecedhig olaim wherainhydrophobictgrawp P is Sapleaplvalerd. sal t t hereof, as
claimed in claim1 which is a peptide derivative of the formula. '

P- AA[ err] - AA2- AA3 [1Ta-AAlerr]-11-AA8-Q wherein AAlerr], AAlerr], AAlerr],
Aerr] andia dAlr;Jﬁp@eedén@mw Hihibd if Gt ¢ or oF lﬁﬂﬂac@uﬂé’dlﬁ @Septabie sahe

|sareS|dueo -amno acid of forrrulall

nmeani ngs de I'ne alm
as defined thereof,avhithlis thedompound. s a group of the forrrul allla as defined -
in claiml. 4, A peptide derivative, or a pharmaceutically acceptable

salt thereof, as clainmed in claim1l V\/nich is a peptide derivative of the
formula P- err]-AA[err]-11-AA [err]-Q wherein
AAlerr], A&ﬁﬂr&'@%mr] AAlerr] and qﬂ gteﬁA am no acid residues, P
and Q have any of the ni_pgs ~
CH,OCH,CH; N/\(r CH,CH,0CH,
o

Thr—- q \/U\A.a —N—Q-CH CONH,

th;Aia-Arg-Ala-u

o

or a pharmceutically acceptable salt thereof, in which Phv represents a S-phenylvaleryl group.

13. | A peptide déﬁvétive__as claimed in claim 1, or a pharmaceutically acceptable salt

 therof, which is the comp(mnd



-62- defined inclaimil1, | is amno acid of fornula I as
defined in claim1, and Illa %F;EE’DHABBQEQ ormula I'lla as defined’in’
claim1.w09%/46578 A peptide d ELAGEDa pha naceutlcpd:imnmmt abl e
salt thereof, aclained in claim1l | pti de dertvative of The

L e Y
e

and Q have any of t | S*a Eesi
' [ %%ﬁ 29ﬁ18pjl4and [1la is a group of

L-am no acid of for

the formula Illa as d |ned|n claim1. 6. A peptide derivative, or
phar maceutical |y accegfabl e salt theﬂgcﬂ OeH dl-% CH.OTH. of clains 1 to
5in which Pis angj tic, aro ti ¢ of mixXedZaliphatd c/afomatic organic
group of from5 to 20 canb ~ Of aheteroaromatlc or m xed

al i phati ¢/ het er oar omat i cNJrgan c gr dab,GH,OCHhCH,0CHCHOCHN "at ons and 1,
2 or 3 heteroatons sel ectled fr@m oxygen, sul phur and nitrogen. 7. A
pepti de derivative, or maceut i |y acc@ptable salt thereof, as
clainmed in any of clai 1t06whrei\q, in jlhe residue_of the L-amno acid
of f or nRhw-Arg-Ala-Ala Xhe—cNr b ﬂlé‘l—wﬁ@e@ﬂl GORHot h

i dentical groups of Hhe flbrnul a HA) r ar e, ﬂ(:th I dépti gro‘hps of the
formula (C) as defined i ©Oclaimi. pepti de derivative, or a

phar maceutically acceptable salt ther eof. as clained in claim7 wherein
Rlerr] and R2 are both.
-CH err]CHerr])CH err]CH err]OCH err]CH err] OCH err] or are both
-CH err] CON(CH err] CH err]OCH err])2 or are both
- CH er rdreqhfairaadenticaligiaceaptdbid) faltrthérebf, i whikh Phv fepreseit a 5-phehy W oup.
as

derivative, or a pharmaceutically acceptable salt t her eof alnmed in
any preceding claim wherein AA[err] to AA[err] ~when present are selected

from reg, dueg pRirmiadeut ‘I:dggggdg foamaaka, |le,

~Tyr, Val, Qu, Lys, A{rcgl y,glgg ersr ﬁ&éb t?%l%to?ﬂ}elt{)%?'ggl ani ne;
AA2 sel m‘@tMaucmxdﬂlla ;acteptableait, théiemf aMﬂiumeAI’ng anyGbnye, ofifams 11 1t6 13_fihC,

3, 3, 3- tl’lf|. roai]anl ne and . .NG- d| et hé‘?‘?iﬁ% AA3 sel ected from Al a, H| s, An,

val . THASSOC pharmacentipally apcrpt Dt OF CATTig Y-

15. A process for the manufacture of a peptide derivative, or al pharmaceutically
acceptable salt thereof, as claimed in claim 1, comprising sequentially couplihg in the
appropriate order suitably protected amino acids or sequences of fwo or more suitably
protected amino acids, a suitably protected group of the.fonhula H-II-OH, H-III-OH, H-lla- -
OH, H-1V-OH, H-IVa-OH, H-V-OH or H-Va-OH and optionaliy é suitably protected group of
the formula H-Q, followed by optional functional group modification of the N-;terrninal amino
group, to introduce a hydrophobic group P, and removal of any remaining protecting groups
and any solid support.

16. A method for treating a MHC class I dependent T-cell mediated autoimmune or
inflammatory disease which comprises administering to a warm-blooded mammal in need of
such treatment an effective amount of a peptide derivative of formula Lora pharinaceutically

acceptable salt thereof,, as claimed in claim 1.

17. A method as claimed in claim 16 for treating rheumatoid arthritis or cystic fibrosis.
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and N6-di et 5*sekected frsom*Thr, - Al a,

Hyp, Asn, Ser and N3-di et hyl Dap; AA[err] sﬁSemted f eFr 'fT___ﬁ;éEEEN“ a,
- Pro, Qu, Sar, H's and Dap; AAlerr] selected -from Prd y Glu,
Sar, Ay, Oc and Dic; and AAlerr] selected fromA a,||d ap-—87 At ne

and azagl ycjge. ;Qse fﬁ,egﬁ&} i mﬁ%&t‘%ﬁhﬂlﬁi, dt'a pha tﬂﬁe salt

acceptabl e salt t ereo I n any preceding al m wherei n QIs
sel ect ed fr therebf,csichdmed in clainpl, (e thechrodunticon 46f a fovel nmadicamest foy luyainithe no.

11. A peptide derjvative, qQr .a pharpaceuti cal y acceptabl e _salt thereof,
as claimed freatment ofecMEE elassd] denendgnt Jell mediated Awgimmyne o jnflammatory disease.
5- phenyl val eryl . 12. A peptide derivative as claimed in claim1, or a

phar maceutical ly acceptable salt thereof, which is the conpound.

[err] or ajghar mcpwtebtédlolrun;esmaam“ﬁ aﬁdbfthbﬂrmﬂam or aallttherebty wherein n,
represents a 5- pheﬁél val eryI group A peptl de derivative as clai ned

in clai m 1, XeR!angR3 bayeanytaf mymmﬁ,seisﬁaem@céﬁm therof, which is the

conpound
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[err]

; || ‘ or a phar maceutical |y acceptabl e salt
thereof, in !l ! ﬂ} le%\! t a 5- phenyl val eryl group.
phar maceut i ca !'A‘ﬁ‘ I'ch conprises a peptide deri vaty LACEMEME SHEET

formula | or a pharmaceutically acceptable salt thereof, cl ai med in any
one of clainms 1 to 13, in association with a-a‘harmaceutic | lly 8c3epcaisos
di luent or carrier. rocess for the manufacture joff a peptide
derivative, or a phar nace&"lg%ﬂgmd@éﬁgbiz@”s@wgt hereof ,| as ¢l al med i

claim1, conprising sequeny all CFIOG?Il HeH.ON 6@1@9@@ arder suitably

pr ot ect ed am no acids or se ces20of 2t wo %or 2nor €? SLﬁtathy protected am no

acids, a suitably protected group of the fornul H1lIl-OH HIIla-
or H Va-OH mgﬁﬁﬂﬁgﬁgmgﬁﬁa

OH HIV-OH HIVa-OH H V-
protected group of the for@ulaiH Q_ fol ovved by optional functional group

nodi fication of the N-term nal no oup, bic
group P. and renoval of any re iWWﬁ)roteC 3 lb'@%(?lﬂ%ﬁ&ﬁgpéﬁgﬁg%ﬁ
o :
w N
Thr—N ; \é/lJ\Ala—N—Q—CHZCONHz
" 0 cH, H

support .

th-Arg-Ala—Ala-ﬁ

or a pharmaceutically acceptable salt thereof, in which Phv représent a S-phenylvaleryl group.

14. A pharmaceutical composition which comprises a peptide derivative of the formula I
or a pharmaceutically acceptable salt thereof, as claimed in any one of claims 1 to 13, in

association with a pharmaceutically acceptable diluent or carrier.

15. A process for the manufacture of a peptide derivative, or a pharmaceutically

acceptable salt thereof, as claimed in claim 1, comprising sequentially coupling in the
appropriate order suitably protected amino acids or sequences of two or more suitablj
protected amino acids, a suitably protected group of the formula H-II-OH, H-III-OH, H-Illa-
OH, H-IV-OH, H-]Va-OH, H-V-OH or H-Va-OH and optionally a suitably protected group of
the formula H-Q, followed by optional functional group modification of the N-teﬁninal amino

group, to introduce a hydrophobic group P, and removal of any remaining protecting groups
and any solid support.

-

16.  The use of a peptide derivative of formula I, or a pharmaceutically acceptable salt
thereof, as claimed in claim 1, in the production of a novel medicament for use in the

treatment of a MHC class II dependent T-cell mediated autoimmune or inflammatory disease.



-

16.. ° The us rivative of formula |, or a pharmaceutically
accept abl e sﬂﬂ“l Hm““ﬂﬁ ﬂﬁl aimed inclaiml, int h :th
novel nedica Olr use sl n*the treatnent of a MHC di i |
T-cell nedi ated aut oi nmmune or inflammatory di sease. [err]

-65 - 03 DEC 1999 17. The use e#%5a pept) de &3 DEQ 1998 qof
fomula |, or a pharmaceutically acceptable salt therfodf, as clained]lin
claim1l1, in the production of a novel nedi carrent for usé 1Tn the treatnent
of rheumatoid arthritis or cystic fibrosis. A protected or

unprotected agl NOTHE usk &Xa fegﬁdé QérHtive bf fonila # o?%g@xaﬁﬁ%@@tﬁalq%&bﬁdb!h Qﬂt X
Rlerr] and R err] have an t he meani ngs defined in claim
thereof, as claimed in claim 1, in the production of a novel medicament for use in the

treatment of rheumatoid arthritis or cystic fibrosis.

18. A protected or unprotected amino acid of the formula II, or a salt ther_eof, wherein n,

X, R! and R? have any of the meanings defined in claim 1.
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{54) Title: PEPTIDE DERIVATIVES
(57) Abstract

"The invention concems pharmacentically useful peptide derivatives of the formula (I), P-AA-AAZ-AA3-AAS-AAS-AAS-AAT-AAS.Q
in which P, AAL, AA2, AA3, AA4, AAS, AAS, AAY, AAS, and Q have the various meanings defined herein and their pharmaceutically
acceptable salts, and pharmaceutical compositions containing them. The novel peptide derivatives are of value in treating MHC class I
dependent T-cell mediated autoimmune or inflammatory diseases, such as rheumatoid arthitis. The invention further concerns processe:
for the manufacture of the novel peptide derivatives and the use of the compounds in medical treatment,




