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organic group of from5 30 to 20 carbon atons. WO 97/ 31023
pq/@mgmumAla-Lys-Val Ala-Arg-Ala-Arg-Val, Ala-Arg-Ala-Lys-Val, Ala-Lys-Ala-Arg-Val.

o oA AR5 Ao L SRR RO oA RORREEY
5- met hy| Agxptg-ARHARCTH, AIaVﬂe-lAla-tArgSJa'MAﬂale@hRﬁnys-Val Ala-Arg-Ala-Ala-Thr,
Ala-Ala-Asn-Arg-Val or X-Ala-Ala-Ala-Thr where X is -NH.CH[CH,NH.C(=NH).NH,].CO-
(hereinafter referred to as “Gap”), or -NH.CH(CH,;N=C[N(CH;),),).CO- (hereinafter referred
25  toas “GapMe,™), of which Ala-Ala-Ala-Lys-Val, Arg-Ala-Ala-Ala-Val, Arg-Ala-Ala-Ala-
Thr, Ala-Ala-Ala-Arg-Thr, Ala-Arg-Ala-Arg-Thr, Gap-Ala-Ala-Ala-Thr and GapMey-Ala-
Ala-Ala-Thr are preferred. Arg-Ala-Ala-Ala-Val and Arg-Ala-Ala-Ala-Thr are particularly
preferred.
A value for R' of particular interest when it is a sequence of 3 amino acids includes,
30  for example, a sequence in which the amino acid adjacent to R?is Alaanda sequence in

which the second and third amino acids (as read from léft to right) is Lys-Ala, Arg-Ala, lle-
Ala and Ala-Ala.



napht hyl and i ndenyl; when it is heteroaryl: 2-, 3-, 5- or 6-indolyl, 2-,

3-, 5- owdeIiem i nyl, 2-, 3-, 5- or 6- benzo[b]thi opkheTEBI7/HHRNYI ,
2-, 4- or 5-benzothiazolyl, 2-, 4- or 5- 5 benzoxazolyl, 2- 4- or '
5- benzi mi dazolyl, 1 ,4-benzodi oxanyl aftached at the 2-, 3- - or 7-

t b f ;. wh t
o 0y e S o BRSO BAERAEL
the spegj f/lé,' HﬁlesQAla%EA-AQg B84 é%oﬂﬁ-ﬁg,d&é]ﬁe—ma anci HeOEadlky! portion

i ncl udes, tor exanpl'e yl ene, yl ene, trimethylene, tetranethyl ene
and pene@malmyAMA)'g-mlmh as 2-phenyl ethyl, 3-phenyl propyl, 4-phenyl butyl

T KGR i Wit 1
ex agﬁ)kyr ?&‘ éﬂaﬂugf@g%&d&o& | N‘ﬁﬁhft}gﬁﬂgﬁﬁlﬁ{/ o3k (agi'ééﬁ Iﬁo%b%o@fgﬂt e (2-

6C) port| on I n for exanple 'ene, ethylene, trinethylene,
tetrarread]ydeﬂnmliﬁ)dsAlaorbent anet hyl ene) such as in

2- (2- cyanobenzo t hi gphen- th when it is djar 8C) al k
di <(31ryl {2 GC)QIHEH) ed ¥plug Lor R 2‘)%% é%%ﬁ f§“§e6?1 ‘E}Bﬁﬁ d)4 2 15
di pheny kipié, A}‘AQQQ—AIE L&A&g%@d&&};@éﬂﬁ Xla-A?%)&'le(z 6C) al kenyl such as
styryl, 3- enyl propep-2-yl and 4-phen uten-1-yl; when it is

ar yI cycl opr oﬁwrefephé wglue fer Rpwbeyit is a single annnmagdm@mdey,cﬂoopxwmle, AladGly
th | opro en it is (5-10C) cycloal kyl: cyclopentyl,

cyc 9&*%&3 SP&@%‘:‘PWW and when it is (5-10C)cycl oal kyl (2-6C) al ky! :

2- ( cycl ohexy pificlitt valﬁes( foY RaGRERY WREDRYY arikyt itdhyde, flrexiiplUméthyl, A

particul ar value for a 20 substituent on an aryl group of R incl udes for
exanpl e sthybandpropyt hyl , chloro, brono, i odo, met hoxy, ethoxy and

2 hyar ophobi & Tt yalbd ol M8 SRR RBRhod SStol Earm sy MAroedl Al eamy =™ ©

hydr ogenat ed madaagtﬁamtmeﬂﬁq{ymbma&eml Potetivh RhvilliR@ppfeciatddisanached
para- chl oroPhe, -3-(2-thi enyl)al anine, tyrosine (Tyr), Tyr Onret hyl ),

t'ry A8 op hathe@mipg group of the NiiewmainalAmine Aeid of R))ingbudes. fign examapls, Ar organic

3 (1 adancsbpoteic B Sull e SUSRARIR ARIBHE SOHER: hetcromdfifI S mixed
(‘benzy| stiphaiejdrorhbtic ernulipBafid/heteasontdtic orgmidigrotip Whireth 5wy20@irbd by bear
on the N-term nus a hydr ophob| c aliphatic, aromatic, heteroaromatic

or ni xedand Lgps3 la%m%}ﬁms.se egied ftpm °§X$WR®FH@4@F’@&F¥)?P&Q’F@TWM| c group
def : hobi .
2o o oy asing BEIN, fof EXarip uGarodl LERORNE Ko OB R SO, WEIARTD S Fho ™

aci @8 sR.NEICGOH, Ri@@Say . SoTOt, IIEN‘I‘HIS&BR.S‘ O8- 4l RUS-RE whi€l Rancladwyfor For

le P includ 2
EXC%BSM%S% fOCyaticyl, aryl, heteroaryl, g 5. 10C)alkyl, heteroaryl(2-10C)alkyl, diaryl(- ¢ e

t I
Bt A o BRI dBAGERI e ey Ry Stofii b Ry etk 18R evelaaliol: o i no
aci d of 6Q)elkyl, bexjimnykdepjphawl G&-cmlcnlmxﬂphmyrh.cﬁ-naphthyacxsdnethyals3-r ead fromleft
t i ght b D- i.d d I lly b '
hwar opndBPREKIR SRt PhERoEBRY AR fb S o 27 R HLERORD 8 ot
or s alwmbﬁwﬁémtre ?r&a%ﬁecorqmemmwmﬁylphﬁsg%f bﬁ@n@l 0P {1-8EIRINy | ed

above. her particular values for P include, for exanple,
3-(ben zyqubmmo@yq: pzp-ngplpoﬁybodxment offthejnvention includes, for example, peptide

Cbensyt SSRGS B M PR IR S s, RGN Aot AR50 bt Monfentht
(5- oxo- embodxrﬁb‘ritrdi’ iheinRendion! ih€lRa&) Fotl ﬁfe@%&ﬁﬁ'&n‘]—éﬂv‘es of the formula I

acetyl-d u(CBenzyI) Tyr 10 _ di phenyl nget CH2CH2. CO- Ch
di pheny! Yarei P isanpd Ophohiz. aliphatyq, aromatic or ahphauc!aromanc organic group of from 5

di ph@ylg%mbommzmzmz CO- Cha, diphenyl net hyl . CONH. CH2CH2CH2. CO- Tyr




di phenyl net hyl . NHCO. CH2CH2CH2. CO- Cha, di phenyl net hyl . NHCO. CH2CH2CH2. CO- Tyr ,
benzyl NHG® €#A@L. CO- Cha, benzyl . NHCO CH2CH2. CO- Tyr, PCT/GB97/00438

N- acetyl - 4- chl or o- bet a- hydr oxyPhe, 4- phenoxyphenyl . NHCO-,

benzyl . NHCO. CH2CH2. CO. ( N- net hyl Phe)

T A A S R e R e,

3- ( 2- cyeaqglant,d-Rethyimatia hekyl, 1sohexyl/|5)-ﬂ&ﬂh9lﬂéﬁy1| and octyl when it is &rykphegylf or P
of partrcul ar i nterest includes, for exanple, ) CO

( 5- phernaphiiyband indemyly wherrig 15(1@p¢39a:yl¢§,. 35—;1 - or 6-mdo§yl 2-, 3-, 5- or 6-indolinysl,

Une. hy o oBaboLo T pt BBt BT 01 hgthinanpy, 2 TR 4 vl e Tor

Cy arsob eperebxdzotil 4 orS- uén)zmawyi LAdRfzodidianilatachetrat the(R)hy.) 6- wpecr ally

the latter, Wen Rc is a group of the formula -Al-

parti cuPesitiopAnde2-f by Spar Grbengoforanyl when it isaryl(2-J€)alkud} m&g-6q)@ikyldmm e,

t hyl I f
T B OSBRS80St ven v RUHE 7
25  pr ofy6@naikyl paﬂm ineluddscfor axaxmﬂé ueethyléné;éthmiﬁ tirinelti®ylénk; ﬁﬁhmbihyleeae
I ncl udes, ene, ethylene and propyl ene.

f
A parti & t e%@%ﬁ“‘ﬁ@-h@“ﬁ@ﬁﬁ&é‘s@%b@bﬁrﬂw@w & at nopr opy! ,

gn((jl?c (ﬁl-)?glp%g-@n;l Whgﬂﬁtﬁggér oxy L}Qﬁa{(ﬁyﬁ? '| ﬁﬁﬁ\{ﬁﬁw‘g@‘gﬁg’ﬂyr

30 portién iravltdes) for exanmpleiany of ﬂB&pﬂﬁﬁ@vﬁlﬁeﬁ for ﬁet&ﬁﬁ!:y& gben abovk dnd the
acids or_an am de t hereof, includes, for exanp a sequence o L-

ami no afCRkyl peEinnineludesy for sxamplemethpisng ethylene, m%qthxlme tetramsthylene apd and
R3 defi ?&anﬁ&ﬂyﬁné)%ﬁ%ﬂ aétth N Reybibbeizdbithoph&l-styifety1; Dvnel R i@k - O

WO 97/ 31023

PCT/ GBQBCW&dearyI(2-6C)aIkyI such as 2 2-dxphenylethy1 3,3-diphenylpropyl and 4,4- - 9- a

seq nCﬁ1 g‘ont l % boi h D@]rlrg or a am de_ thereof, such
iy tyhd P ’ééFW (@ Jalsenylisye ?ﬁﬁ%’y »Such as

ggﬁ P%llcﬁpgr érrgu%ﬁ% val u?‘ or té}R{Afn ?ﬁgru é%é%%&%@:%ﬂéﬁ#@gagﬁ&y >val ues

defi ned ntldrtwlqydbmopylmd |2mapbﬂ1yb:yslepmpyrl; svheh itlis (51 GiC)zytlndkyalc m;rslnp&xtyl
A preferr a or, R4 incl for C | - | peridyl
(1 he ceh ool s fRheri Gad 881 oS AR Sl SRBRgRY P Pert
4-car boy cid
( . y(cﬁcl@ll(xdgrgpggxlﬁ% ;((&:mp?ﬁx;;/e?rwﬁrﬁigdmﬁgexbggﬁ?bﬁcyr A ZPartfc%IaQQXIYxE Gy A
E ®p héh@mw@t emrkelaryl Beqwp-okiRangludes, for axdoply meethyl, etiyl, Ichloo, brémao riedd.due  of
4 10 am,nQ et'ﬁél ace& | Cn acr d (Papa-OH)) and 4-(2-guanidinoethyl)anilino
(the reé’?eatb of - am nophenyl ) et hyl guani di ne (Pape- NHC( =NH) NH2) .
A particul ar group of val ues for R4 includes, for exanple, Pip-NH2,
Papa- NH2, NHC(W‘QNHZ and NHRc in whi ch Rc is 3-guanidi nopropyl
2-nor phol | noé[fhﬁ dtﬂPhOblc 2. glso ingludes: farterampleca hytﬂmnhqhmbmnmwd 15
A preferg fx&fj?s}’ﬁreﬂﬁafaﬁfne%hﬁo%h ﬂggx%geﬂa?-{d] a?é{%ggés therfeoPGudh Bs & cycl %yl rrrul a N

especi al and

gr o@p or(cpe)ppaxde:hugopmm(szemeﬁm)almrre,rtﬁodmé (’I%}Jd'%(()niéﬁliyl)? ; Fgﬁpj I de
ds an

derivatiy I N whi ch sequence of five L-am no aci
single (B )‘n’é’a&&ed3‘(1'naphth¥%1§14n% édduapkthphalanige @Megeamyd@rlalmeewal ues

defi ned 93‘9‘%’335@%4)3@%%3 nge {Oe(&gl vaI ues for R1

and R3. Wt |nth|s grgup, gro po preferred
(benzylsulfanyl)Ala and 9-fluorenylGly, each of whlch may optxonally bear on the N-terminus
a hydrophobic aliphatic, aromatic, heteroaromatic or mixed aliphatic/aromatic or
30 aliphatic/heteroaromatic organic group as defined or exemplified above. Alternatively, the
hydrophobic amino acid may optionally bear, for example, a further sequence of 1 to 3 amino

acids selected from any of the values for R' and R® defined above. For example P includes



peptidé derivatives includes, for exanple, those in which R2 is a group of
t he for muwe 9731023 especially Ila and nore especially | PET/GRT IR e
sub-group of particularly preferred pepgtide derivatives includes, for

exanple, those in which R4 is -Pip-OH ®7Pi p- NH2, -Papa-CH or

Papa- NH . | al eher ned OHQUP 191 A 15 dgi R mides . 6L,
exampl o8 RRUGIREh Rk RLCB AL AR IUNEA CRH IR R Mg Rl

Al a- Paphbkifhe and Ala-Ala-Ala-Phed The firbieamins aéidrof eschofufitir sefugnepof dieo Blaminat i ves
of the invention include, for exa _those in which RL is a

| ! *
sequenc écigis (s readifromdethta rght) way égp & Ieaear Psamine_asichand maygiac eptipnally bear 3,
whi ch: - . | f . Ty . , Arg, dy,
Cap. o EEpPROYHE ifhale, Bt HeMaRdipnc ornixdd bipnBtaradtio gy | L9 B

Gap and dliphidrheteroqromand brgaricgrouiyay definedGnyeNerplified aboved nore especi al l'y
Ala and Arg; VWO 97/ 310 :

, 23 .
PCT/ GB97/ 08 4 Further particular values for P include, for example, 3-(benzyloxycarbonyl)prepjonyl-

AA2 | gg&zf f@aﬁl : n%ﬁ% |.le, Tic,

3, 3, IBSt ri reﬁ r oaﬂ’lgg ne &yl)b%g}%%gy%?g{bﬁy Ly"sy,°é§b§‘r‘¥‘%‘ﬁ’('glsf’§°’/3‘fa,e Ar :gc I1e,
A eelent et TLom f A Hoo b A e oy, Asp
Asn ang’wgr%wmb?n%@"@%&] é’FI%ﬂl‘Q}“%?‘%ﬁ%nd Asn, ’espezi’ al | 5
Al a d ﬁg%@r ' Adhar 1 Oiﬁi )] a, Lys,
Asn,ﬁ’;\r g&ﬁﬁﬁgl? u@%lﬁ?@%?&}%?é&lﬁﬂfi? hgtnr?’éﬁﬁéy %iléet y%gﬁzbdﬁg’dart i cﬁfarl y
Al S, Ar gdiph%w}mﬂﬂylf@@NHaﬂHﬂﬂszC@&@zv la, ﬁp@e@%eﬂi&hC@bﬂi.@ﬂ&@H@@H@ﬂO}lTW A?I a,
an ) S se r r : a, , , , n
and N3- d‘?‘éﬁw '?ﬁﬁ}'l-ﬁﬁ_&g~%{é{%@?}t&?&?ﬂ%?@%lmﬁ%l~@%%E$€@Eé@?-§ﬁ% Yohr
and Val ;b&aﬂ.ﬁﬁco.&lmﬁz.@oscm bagbx.ﬂmme@ﬁcﬁm@-?g.ﬁﬂg%ﬁm—éﬂuam-_ . Dap,

azaal ani ne and azagl yci ne, articularly -azagl yci ne.

especi al hydragyPhe,Hpl@npxypienyldNBCOsp beizyl . Ny1CO.€H,CH, COx@-mwitleylBhe), P, R2 and

et i T EEVENHGA G PONHCHICHBR A, Rl Bpounds

i ncl ude, 3 BQYipIRRPIFRY 1, transcRREMoVI) SWRERNIVAIEST SRILENES thidplenlst- AAS
i s sel ect%d ?.rom A|p§‘?“2(| a- Al a- Lys-yliSyfm lil‘?hal , Q‘?I e- Al gz-lA a- Ar g- Thr,
Ar-g- Al a- Wpropioaylval , Arg- Al a- Al a- Al a-Thr, Al a-Al a- Al a- Ar g- Val ,

Al a- Ar g- Al a- Ar,g- Val -1 l.e-. Al.a- Ar g- Val a- Ar g - Hi .S .

Al a- Al g- Asn- Afxé'-a}{‘e for ﬁl"?@#c‘ﬂfta@ﬂej?}ﬂcg@ﬁ f‘-’fﬁ‘?‘f‘%ﬁggﬁ%‘%@w g- Thr,

Gap- Al a- (3-phelyBraibhyl, ) IAOM, - 8-amd 3-(2-cyaddbenZd[b )R XL Arg-Thr.
OoPrpoundg I?hrtl \%\,/hi th I%fﬁ?‘s)%p I\zlﬁ a-.(NI—(I: and %ﬁ‘e- %ﬁ&%l—%mgar e

H2,  Papa- N- ‘
preféPred. 20A preferred valupforthe Moqhogxcml@ep Qinstides ffopessmipe 3d@r i vat i ves of

the inveny] , Qr . ' .ch.: | equence
of 3 L arinEberzBfH i Ber S PGB pod 5-phopls VARG (v sty ché b
sel ected fromWien,Rd ik @ grotipraf théeform@auA’'1G) sa pAiGulaTdlue forp.' wirave® and
3,3, 3- trifluoroal anine, particularly Ala, Ile, Arg, Gap and GapMe4,

especi al Pkyieng inclydgs, ferexegipis methylene, ethyiend peonyione and bitylenesa particwlay: 25

AA2 is s A L0 : : P Ti c,
3,3,3, -t ?Jf‘@%‘g’%al anﬁ%kesa(l'déﬁlkﬁ‘ngﬂyﬁg-ﬁ?%sétfﬁxﬁ‘y@eg Partr eut é‘??’?hé\g’éd, Arg,

| | e, 28y s peopylehe Landegmeticuddr lvaiudlfer, C3Avb¢n ibisy 1 B@jalkylene includes for exanple,

especi al AA3 is selected fromAla, Hs, @n, Val, Thr,

ly Al ; '
du, d yf%ﬁ@'ﬁ%wg‘ﬂyfg{ﬁ%m}@rawéfw Dap, . particularly Ala, H's, Asp and
Asn, especi al la/pfNiguainfSer G RERIES @&Céx%gge&@aﬂg&gﬁ%m gﬁ"@.—i s a

sequence of 3 L-am no acids represented as AA
guanidinoethyl)phenyl, 4-(2-morpholinoethyl. NH.CO.CH;)phenyl and 4-(4-{2-(2-

hydroxyethoxy)ethyl]piperazin-1-yl.CO.CH;)phenyl.

30 A particular value for R whenitisa sequence of 1 to 6 amino acids or an amide
thereof, includes, for example, a sequence of L- amino acids independently selected from any

of the values for R' and R’ defined above (such as Ala-Thr-Gly-OH), or their D- analogues. or



AAG is sel ected fromd@y, Leu, Lys, Ala, Pro, Qu, Sar, H s and Dap

parti culwolsy/31023, Leu and Pro and especially Ala: PCT/GBITA0438,n
97/ 31023 .
PCT/ GB97/ 00438 -9- - 11 -

AA7 is_sel e : L Ar , e .C,

especi gﬁ?gﬁéeaggﬁéi'%%% ';581 DLA\L"l?dalri'dglngir‘c' ac%a,gocf;‘lagx aggﬁée&ega%fsru oarln% %g%n%ea, Ay,
Dap, agewedidie amitbniz agl(y-AO)alkylanitd ﬁud:lﬁdsl iethyamifd)\r a di(1-40)diksiaaghy ci ne -
and especially Ala; and P, R2 and R4 have any of the val ues, including the

5 par {(sueh psdimateylgmies, Aqariaiarasounel vaties TR \iacluges, ferexample, thosep, " a
ticul ) . nds i gl . for. le, th
P o pousiits deted bl Ahere R 1o BOME ARG 1) 30 B3nint BEiGEICTP O ([ 00¢

Al asLys-Ala and Al a-Arg-Ala and the sequence AA6- AA7-AA8 is sel ected

from Al a- Al a-Ala and Al a-Arg-Al a. Conpounds in which R4 is Pip-NH2
Papa- NH2 andh preferrepyghuenprcR=ipgjudas, foF W@Féﬁ%ﬁ#‘mﬂd‘l?mm@lﬁ&ﬁ@@ﬁ ed

For mul §¢ piseSing R Rkl E 8 A5 RS, B AR (R XA SRR i
A i s neafbpkgitegeid (Pip-Ol))d4(eareansaimethylayilihd ifthe aevithie,of B1, R3 and R4 have
any of the val uyes, incl udiarjl%Htﬂt]e articul ar and preferred val ues,

def i nedmiprphenylacetamide (Pap. Gahoxymethylapiling{deaesidpe offs pr esent

i nggnt i ' i’dQ(tPh ) | Iy : P : bl contain
an\igrgia%?rrl\ resll'L‘_1 ue,aepartﬁ%tﬁ?H&%c()yn%oung‘gt)?ﬁy&%}ﬂé{%&{tﬁ%}%dlru g\t%%g?no :
aci d r eminaphenyl)dlylgasnidioe PdpeaHCEENHINHE) ght) when it is a sequence of 5
L-am no acids is, argi ni ne ych .a - Al a- Al a- Al a- Val

Arg-Al a-Al a-“)AP%PT‘Mg’é’HB"gU%G% i{ i"i‘l"lﬂ;ﬁséfﬁ’g e?camplet HE-S ¥ﬁﬂa°_ 2no aci d

r esi dugpBt NTICKAGHNIL, dril RHRE G WG 1 is3-Luaihrif1 IonlotpitiGbahor _

and/ or the second amnho acid residue o n ir I'S a sequence” o

L- anmi not-@e(2disydrexy2thoxyjaghyli Inpipémainiyl.as when Rl is Arg-Ala-Ala and R2 is

Al a- Al a- Al a or en, Rl apd R2 are bpth Al a- Ar.q- Al a. )

A Tt her acherstona v B Bl nlidus, e rampleora 0F ts dpeitle Thesmesiatly Has o

t he and th&te Bpedially'Tib.Whi ch R2 is a group of the fornula Illa or IIlb and
P, Rl, R3 and R4 have any of t he val ues, including the particular and
preferred vahpesferretbgronp ofl pepsisiealeriv@ives of formula Coelpdes for exampleepéntident i on
which are of particulgr.interest ppclude,. for. exambe, th . specific
enbodi iSRS LBh Sieh R, isi atvape of Bre L atipe REdRIN R Bashiiel-anipodEce. ¢ he
conmpounggich kedueaddk bandR> Hdve ah§ of &3 valiks AdfidddPatRle, SRAGHIRY Mo PRRGEGMIGRdand

these conpounds, armaceutically acceptable salt thereof, are

or h
pr 3 depretesred lyphxn%forfPe'andJRgs g\Erﬂrmu Hés groupsa suprgroup of particutarlyy prefeyed
PCT/ Gngép%Qél %grivatives includes, for eia:anZp-le, tl(losslé% Iwgic’flm%ﬁ 25 Jéarrmrz of the formula II,

especially 1la and more especially IIb. A further sub-group of particularly preferred peptide

derivatives includes, for example, those in which R'is -Pip-OH, -Pip-NH,, -Papa-OH or
Papa-NH,. An especially preferred sub-group of compounds includes, for example, those in
25  which R? taken together with R* is Ala-Pip.NH, or Ala-Papa-NH,.

A further preferred group of ﬁeptide derivatives of the invention include, for example,
those in which R' is a sequence of 5 L-amino acids represented as AA1-AA2-AA3-AA4-AAS
in which:

AALl is selected from Ala, Ile, Tyr, Val, Glu, Lys, Arg, Gly. Gap, GapMe, and 3,3,3-
30  trifluoroalanine, particularly Ala, Ile, Arg, Gap and GapMe,. especially Ala, Arg and GapMe,

and more especially Ala and Arg;



Example 5  (SEQID NO 17) 5 [err] Exanpl e 16
(SEQ | D K@ @@eterr] Exanpl e 19 10 ( SERET/GBRIG0S

[err]

Exanpl e 23 - WO 97/ 31023

PCT/ GB97/ 00438 -10-

10

15

20

25

AA2 is selected from Ala, Lys, Glu, Sar, Val, Arg, Gly, P_ro, Ile, Tic, 3,3,3-trifluoroalanine

and N°-diethylLys, particularly Ala, Arg, lle, Lys and Tic, especially Ala, Arg, Lysand Ile
and more especially Ala and Arg;

" AA3 is selected from Ala, His, Gln, Val, Thr, Glu, Gly, As;i, Asnand N° -diethylDap,

particularly Ala, His, Asp and Asn, especially Ala and Asn and more especially Alé;

AAA4 is 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; and
AAS is selected from Thr, Val, Ala, Gly, Dap, Dab, Pro, Hyp, Asn and Ns-diethleap,
particularly Thr, Val and Dap and especially Thr and Val; and ,

Rlisa single L-amino acid selected from Ala, Gly, Dap, azaalanine and amglyéine,
particularly Ala, Gly and azaglycine, especially Ala and Gly and more especially Ala;

and wherein P, R® and R* have any of the values, including the particular and preferred values,
defined above. Within this group, a particular sub-group of compounds include. for example, .
those in which the sequence AA1-AA2-AA3-AA4-AAS is selected from Ala-Ala-Ala-Lys-
Val, Ile-Ala?Aia-Arg-Thr, Arg-Ala-Ala-Ala-Val, Arg-Ala-Ala-Ala-Thr. Ala-Ala-Ala-Arg-
Val, Ala-Arg-Ala-Arg-Val, Ala-Ile-Ala-Arg-Val, Ala-Arg-Ala-His-Val. Ala-Ala-Asn-Arg-
Val, Ala-Arg-Ala-Ala-Thr, Ala-Arg-Ala-Arg-Thr, Gap-Ala-Ala-Ala-Thr, GapMe,-Ala-Ala-
Ala-Thr and Ala-Ala-Ala-Arg-Thr. Compounds in which R*is Pip-NH,, Papa-NH, and
Pape-NHC(=NH)NH, are preferred.

A further preferred group of peptide derivatives of the invention include. for example,
those in which R' is a sequence of 3 L-amino acids représented as AAl-AA2-AA3 in which:
AA]l is selected from Ala, Iie, Tyr, Val, Glu, Lys, Arg, Gly, Gap, GapMe, and 3.3,3-
trifluoroalanine, particularly Ala, Ile, Arg, Gap and GapMey, especially Ala, Arg and GapMe,
and more especially Ala and Arg;

AA2 is selected from Ala, Lys, Glu, Sar, Val, Arg, Gly, Pro, lle, Tic, 3.3,3-trifluoroalanine
and N"—diethylLys, particularly Ala, Arg, Ile, Lys and Tic, especially Ala, Arg, Lys and Ile
and more especially Ala and Arg;

AA3 is selected from Ala. His, Gln, Val, Thr, Glu, Gly, Asp, Asn and N’-diethylDap,
particularly Ala, His, Asp and Asn, especially Ala and Asn and more especially Ala; and
Rlisa sequence of 3 L-amino acids represented as AA6-AA7-AAS in which:

AAG is selected froni Gly. Leu, Lys, Ala, Pro, Glu, Sar, His and Dap, particularly Ala. Leu
and Pro and especially Ala:



.

- 13- (SEQ ID NO 25) [err]

Exanpl e 0 97/31023 Phar maceutical |y acceptabl e sal t s BGHEBFO4I8,
exanpl e, for peptide derivatives that _are sufficiently basic, for
exanpl e those having a free anino grodb: salts with acids formng 5

physi ol pgi.cal eptabl.e. gni.ops u salts with min L, .acids. .for
exanpl e‘gﬂllzu Wh%éﬁ%m’%}% fﬁ?’gﬂg’ 5%8%*??”?1‘?}1& @ °e?¥‘d\éf%1°o?s$8°e‘g‘ré¥a1&‘w‘&‘ r%‘f n

br om degpd sul phoni ¢ and phosphoni c aci ds, - and with organic acids such
as acetic, oxalic, tartaric, mandelic, p-toluenesul phonic, -
et hane8ABpsseldctedfzom from Alx Gl Repcesanianineand geaglydies, parigulady Adafdliyde
derivatives that ar . o SUff1Cl 2 idic, fo a e_thase .having a
free ca gygn%eﬁxcges&%ﬁl& x&aﬁiﬁ%t%@s@g 104 °f81%§13{%£’5ﬂ§}§@8$8§. cally
accept afirfcula!dndpreferteivalds, Sfined abdvie) Wiithialthis BRu, a paiiellal futs @dup 6F

and potassium, alkaline earth netal (such as magnesium and cal cium,

al um ni eampayads includgsyfersxampleathose comapanags ingwhich thessegpenge AN H-AB2eA88dani ¢

bases s e ' l,g40] e | &g RE e yl am ne,
i ot P AR E R fud At Rla b 60 Rople AR AR 5 SAREPY

der i vat framsalafAlhtiadhd Ala-A6g-Ate. [O@fpEmEs i WhichR‘ds PRPNHD) Fapd NHsaild!

thereof, will have beneficial pharmacol ogi cal effect in warm bl ooded

ani mal sPAReRNHGENHINH, arejpsgferredy o range of autoi mmune di seases or medi cal

congl ti ons, . o g 1010 YRAVA t or as a
prophyl act i chtoprr&eigﬁgrr%Mﬁ%@%@g@gﬂt}%’f@ﬁ%ﬁgﬁé&nﬁg(rag&gtﬂgsegtgﬁgI e,

rheunat forehulr T, b which R284 fiopp ef thelfemasa §, (afdegeeiallvi nbiefeis XIisl et lene),

i di opat hi ¢ t hr ombocyt openi c, purRQura, juvenile rheunatoid arthritis,
coel i acaRf meresspecialiytilhy and By R sR7A0d R daye amynef the yalues, incjuding the paviculay| it s,
Sj ogren | avis, Type | (insulin dependent

dJi aget eg@/ﬂggg‘%#g%hlﬁg%a%&%'e ave' sygi seage, Addi son' s di sgase, :

scl er oder ma, A further prefestod aspetti of thedsresent invpitian cotnprivesnpéptige denivitiyas 68the

gg—l—}l - S ﬁ%ﬁ%ﬂcﬂ box?t%&xoa;lrgrggi%e residuc? parncular\{j\g)cc?rzllaguln%g ?n w?lich the firsygmino
haenol y4iiq r@ﬁ%@sﬂm (Pﬁ%gd froRUSH &AEH) Fhed it QB SHuBRGRNY § Lainin b8kL is

rej ections an ,
: arginine (such as Arg-Ala-Ala-Ala-Val and Arg-Ala-Ala-Ala-Thr) and compounds in which

Lo €

the second amino acid residue of R' when it is a sequence of 3 L-amino acids is arginine
and/or the second amino acid residue of R> when itis a sequence of 3 L-amino acids is

20  arginine (such as when R'is Arg-Ala-Ala and R? is Ala-Ala-Ala or when R' and R are both
Ala-Arg-Ala.) |

A further aspect of the present invention comprises peptide derivativesof the
. formula I in which R®is a group of the formula Ilia or I1Ib and P, R', R® and R* have any of

the values, including the particular and preferred values, decribed above.

25 Compounds of the invention which are of particular interest include, for example, the
specific embodiments set out hereinafter in the accompanying Examples. Of these, the
compounds of Examples 5, 16, 19, 23 and 24 are of special importance and these compounds,

or a pharmaceutically acceptable salt thereof, are provided as further features of the invention.



especi al | er heumatoid arthritis and nultiple sclerosis. The
utility of RZPB’&%U de derivatives of the fornula I, or a pREI/GRIENO48al | y
accept abl e salt thereof, nay be aéﬁessed using a variety of standard
tests and clinical studies, including those described in International
Pat ent * ASEQ XaNOes), Publication Nos. W02/ 02543, W93/ 05011 and

W05/ 07707 (or nodifications thereof) and those described bel ow. The

pepti de derivatives of formula I sh ffgni £} cant activity in.one or nore

of such testsp _ .k Jes urifi LA-DR peptide in
vitro binding Q‘réé“é?‘“?%%g?'giéﬂ' | \ﬁ)’ Us«(ltwua.lﬂ @ﬁ? gte t he binding -
of the peptide derivatives of for rrul td di sease ass cia 2IVHC

class Il nolecules.) 30[err]l of bi t|n FHA [err] (FHA (307-320) peptide,
derivatised with | ong- chain tﬁoﬁmme the N-term nus,

Bi ot i n- Ahx- Pro-Lys-Tyr-Val -Lys- G n- Asn- Thr - Leu- Lys- Leu-

Al a-Thr-d y-OH) at 800nMin phosphate buffered saline solution (PBS) is

i ncubat d§EQIDNNGY17) [err]L of purified HLA-DR4ADWA at a concentration
between 0.5 and 5 [err]g/m in V-welled mcro- 15 titre plates (Nunc) for
48 hours with or without inhibitor peptides. At the end of the

i ncubation peéesd 1 rr]l of the incubate is transferred to Enzyme Linked
| mmunoSor bant ay (ELISA) plates (Nunc) previously coated with an
anti-VHC anti body {[(L243 - Anerican Type Culture Collection (ATCC)

HB55 - as describ in Lanpson and Levy (1980) J. I'mmunol . 125,

and 20 bl ockeg¢l thereafter for 1 ho r th % bovi ne serum al bunmin (BSA) -
in PBS drigy-0 Ala_Alas r aNfurgger 1 hour, riod the unbound
peptide is whlshedanay aArll%IA'aZI?ﬁ utyon Ala—N CHL,OQNH,
peroxi dase (Sigma) in PBS with O. 01% a suitabl e et érdent such as NP-40
(Sigma) added for 2 hours at roomtenperature. After further washing,
t et ramet hyl benzi dene (TMB) Eﬁgﬁ)reallg solution (1 TMB tablet (Sigm)
in 10 mMs of 0.1Mcitrate/ acetate pH 25 6.0 with 36 [err]l urea
hydr ogen peroxide (UHPO (Fluka)) is added to each of the plates. The
react i oDy by addi ng 2M sul phuric acid (10[err]| per -well) and the
absor ba@aﬁéﬁgﬁg 450nmto quantify the amount of peptide bound. The
inhibitory activity of peptides is obt.ai ned by plotting absorbance
agai nst concentration. Th pu ified HLA-DRADW may be

obt ai ned as fFEh\d-AUQ}Ala-A(B-A(a-)‘hr-hEx LA- t he Uul OVI rus
system The expression of Heco |nant protYer s—@rw@ Hs from
ure 0 obt a%'

293-299) at a cgcentration of 10 [err]g/mM for 1 hour at roomtenperature

bacul ovirus vectors is an esta® i shed proce n high yields
of reconbi nant protein [Luckow, VA & Summers, 7/ 31023

PCT/ GB97/ 00438 Example 19 -15-

MD, 13988, Bi otechnol ogy, 6, 47-551]. To enable the expression of the

het er odi meri ¢ HLA- DR, eg. HLA-DR4DwW4, from a single reconbi nant
bacul ov{SEQ ID&D:24) (as opposed to havi ng separate reconbi nant viruses
for the [err] and [err] chains and then doing a co-infection), a double-
reconbi nant baculovirus is ¢ cte@ which carries both the a and [err]
chains. 5 _ Lrcodipgg the sequence of t a pol ypept| de is
cloned into tpﬁ‘g-@raa% ég\ﬁect or 7 pabividia{AvhiAdaHN: ~JRE '
Overton, HA & Bishop, DHL, 198 J.icenH Virol ., 68 12?33 1230] to

pl ace expression of the protein under the control of the polyhedrin

pr onot er. The unit is inserteEkdfpl 3he bacul ovirus genome by

honol ogous reconbi nation in Sf21 insect cells to create a single
reconbi nant bacul ovirus for the a chain. The techniques for the



10 cuiture and infection of insect cells, for the honol ogous reconbination

and det eoypomsicas! ati on of reconbi nant viruses are aPCT/GRIFA0438
descri bed by Summers, MDD & Smith GE (i?S?) [A Manual of Methods for
Bacul ovirus Vectors and I nsect Cell Cuffidre Procedures; Texas

Agricul t | rjent Station, Bulletin No. 1555]. The nol ecul ar genetic
t echni q&ggauéw ist)m to construct the reconbi nant vectors are |ikew se

readily avail@gqle in the literature and are 15 nost fully described by
Sanbr ook, J; {Fritsch, EF & Maniatis T, (1989) [ Mol ecul ar C oni ng. - ‘A
Labor at or \8 al. 2nd Edition. Cold Spring Harbor Laboratory Press].

To create {he/doubl e-reconbi nant bacul ovirus, a cDNA encoding the [err]
chain is g into the transfer vector pAcUM [Wyer, U Knight, S
& Possee, 1990, J. CGen. Virol., 71, 1525-1534] to place

expr essi oQ the protein under the control of the P10 pronoter. The 20

unit isthen\inserted into the genone of the single reconbi nant bacul ovirus
carrying theja chai n. Doubl e-reconbi nant viruses are detected by
spotting ingect cells, infec it hQ random y picked viruses fromthe
transfecti oNR, omm anes andmrigﬁt\i ng themwth g nmonocl onal
anti body, e.@O- - S Pt TN 1 i @. A t er odi nmer .
Bi ndi ng of the antibody #b Sf2 ingectﬁﬁﬁpsﬁga £d usq@r%msq?ahdard '
flow cytometry 25 techniques,Oreadily available in the literature. Stable,
doubl e-r econbi nant "bacul-ovi rus expressi ng HLA-DR are pl aque-purified.
(ii) Purification of HLA-DR frobxample®4cel | s The method used is a
nmodi fication of that described by Gorga et al 1987. (Gorga et al 1987.

J. Biol. ChenPhagaceuticalty accepohly salty incipge.danexamyile dotpeptifoderivativeithat are| | s

Sobubi 11 SHECRAT, i 265 Xl Book 1ER Ao 05! beles St s Hofiming,
8. 5, 280 Npésiold @041y dsasptable Eivohs)daciCA sAltE Gith ndifibfaPAdREs, Ifr example, hydrogen

honogeni sation with 10 strokes of a teflon glass honobgeniser. The
homogenahalides (sygh as hydrogen chloride anddyydrogen bremide), sulphonic and phosphonic acids,

- PCT/ GB97 . . . . . = 16 -
700, 000g b P opganic acids qugh as sceti, oxalic, tatasicy mapdeic. oluenesulpqrci
monocl ongiettantsulstidpic acids| Biflubrdacetigadahe Hke, hAa for geptide dérivativgl that k63,
160-172) cgvalently cqupled at.a ratio of 50ny . of L243 to 10m of
Protei n suffigisatly agigics forexamply thess brying g diee £ATPopYiic 2Gid aronpcwltyMith basssiv

Tri sy4iCl . .0 . 1S | i. i pat ant .
The }gsi ﬁoﬁﬁlg R@yﬁe'“goél é%lg’taaﬁ%%t’%ﬁghco u’arr%lu@gﬁgyﬁv\%s 185@116“%% {?Qtf{)% il‘l S- &@ pH
8.0, 0. l¥ndpotdssifa)) atkalinerearth metal/@uehnasahagnesinoed daiciiin)l aluldidiafd and50nM
Na2HPO4, pH 7.0 1% octyl gl ucqsi d 20  col umm vgl unes). The HLA-DR is
el uted WRPPSHRSHS:ehied 4 tsmqg'i itgble graaniq pagefuch pysthanolagme, | o1 ycosi de.

Col um f agky B j Vi h@gﬂ RpnY Thd.s- HCO pH 8.0 and
concentrate 1%3&3%?%&%?%%03}5% on P{F\’?gugh é%%ﬁtm}?gﬂggmfo menbr ane.

Pr ot ei n cont eds staed dboveethe peptivedichiyativeBCAfqrmalac], nr a phamatdRitiealyedcceptable

uri b A- PAGE,. el ectrophor.esi s. . .. In eral , .t he peptjde
o | VAt | SRSt hare beSieitl Pharbiscalosival sfct in WEPLORGeRkpiTAS (Bohtgs, A
showed  singdd)fid £ Pidige b BirBirhinGRe dikcaBeSEIR&TNA] BbhdifiorR| 1P SyrdftbRis bt M #r nuch
| ess. A further preferred aspect of t he present .-i nvention

conpr i sedlisgageapodifiring agény ar as/eprophylactic trdatménss Suttndiseasey may pickudasforut i cal |y

accept abl t .ther i ch ot .bind to HA 1 but. binds to
i A DRy SOl PR FuftHIE s Bheis GlpdeRirers synitome. idtopatig o 1o
HLA- DR althbtbosiiofénit pufpiifa, peeailé Hlefftatbid ArthriiRUcsH At disadsk Wyksieinie lupus
Accordingly, in rheumatoid arthritis patients who carry HLA-DR3 as
one &P t Iserthemptosuseankyipsing spondylitis, Sjogrmsrsyndnomeemyashenia aiavis, Bypet hanwubnal

rheunat oi &pé{&eﬂf) idtia{b%teg? ltiils%ri]r;'nggo’s cﬁgecage, ?}rg\?eu § hggasg,ez&cildlxgéni’g gisggse, scleroderma,

polymyositis, dermatomyositis, pemphigus vulgaris. bullous pemphigoid. autoimmune




the formula I will not interfere with the normal role of HLA-DR3 in the
host - def ewe®781028t i on. 20  The use of such a peptide deriVaPGRETHNY33
therefore particul arly advant ageous for treating rheumatoid arthritis
-patients as it wll result in less i mlfﬁnosuppres& on than would occur with

I DR bi t .t bilit
o "5 polATL ranpiah, FiFSicions ey omery i, pifecicCud Syl PO | (Y
was ass&i,&ggll_[)aﬁleﬁﬂuom/\&m and imultipl€'sélebkisat i on of HLA- DR Types from Cel |

| i nes he nmet hod used was a nodification of that described by Gorga
et al, 1987, The wilsy Of:ﬂerppptldc derivatyes of ¢edfermula d40r aphanmaceniicatix agerptaile s

were purif ed rom,vari cel | Ilns

chrorrat trté mé?'|b8fals§7 se ﬁ@?@ %%ﬁa“fﬁ%??‘f%yaf’&%"‘é& (‘:he%’l l(‘)"1;lmghe

apprapr ﬂ@&@dé:seixted in Internatiigil ?MA%&ﬁ&mﬂdem&oﬁmr WHO92704343) , BBF
ource of DR4Dw4 JHAF

(source of % AVL - B%source of 30 JAHés ﬁ
( sour ce Wip9 agy WeIwp1707 (esmoﬁlzﬁ@amns thegedescribed bedgwibilh¢ sed at

o 7.4, BOeHs v i eRmitR 1 Mo riebibrhoy 2%9* bbb 5T

honbgenktadies.on WO 97/ 31023
PCT/ GB97/ 00438
wi t h 10TestAsKRurifind HLAJIR peptifedn yitrohindiag pssay. (Ttrfeassﬁyrm@ebﬂav%dms spun at

rond81 oo S g bingli Uy (R UALE aR AR AR 1bim BRI Fhile pRiBaB MR
160- 173 plasolt ahotecles.)GOpbEsloto RNl 56 (1104 (307-310) peptidel Birivatiss it m

pre-equilibrated with 150 mV NaCl , 50 nM Tris-HCL, é 4, 0. 1% NP-40 5
and i ncGhaiR éw%mwmmshfim AlxsBronaysa hyr-Vaheys: lyrﬂswﬁbr Lﬁ@hm&sued in

gc'f;: ;I uc%gﬂrdgh(' 9%(%)? 9“&8*]%1%% %élgﬁg% E&@BQ JmuotB é’tltﬁl""!rfo 1\

di et hyl aaﬂnch:upﬁedﬂlm-m4mv4\4tlﬁaﬁhcenh%mn betweeart §.5@hd 6 p/mkin oetelloth nficr@ct | ons
SonSint T QYREHER T Yo i reTanihout B by dsh A b mztsé‘aes?s(’éi'caé 10
bi ot i 1 PRAP Sxarperiod 100KE 0K b s T ) o e St
ei-t her Assay @MSAB plitesiOtuiRi} previbiRi]y doRtEDwith DRAHAMIO antmadmm3 -

i bi ¢ R yes G Colleeton (AACGHERSS obe et Latrpes sty G9Rors

i nhi bi t 'Joﬁmm&ﬁgnMSBQ%-Q%)AJﬂ % cbhderaicN oF 10 ;&A&h ?cir'l' &u{-\!aﬁfosin&erﬁ i and
Leu-Lys- Al a- Al a-( ) a- OH was i ncubated w puri f DR3 (20[err]g/m.),

and 20nc (hecked thegeafter for élheuethh\fl Veebovirg: seoum glbuttie (B%lﬂnzﬁ&&andeﬁ QS%rT@mad

Bet i ¢ P00 PSS gyt 1 gy PETRALIRS wSR B peR e s wrastid v oot 4] S °"
M croc alof@fxe;ﬁaﬂdﬁqie}m:@e eSigialia PEwith 0.0199 664 sltableatebient Qithk NM@' |

activation in vitro. g his assay may be used to denonstrate the
abi | i ty (&igmd)adgdrafior dbours at 1o lempergture.oAftat further washing, ttamgthiyplhenridensmune

oS ponSaTNRS) AbSfltotuion 1 A BB i 5k SE0 M REREME e okt
B52. 2_331 rﬁmega 385ul uréa I@ﬂkdgehfbﬂ’oxﬂier(ﬂHBO)G{FMan s ddzied e etth iof thelptatbd Tiey 1 ]
eptl de r

Rs ﬁ Thr -1 é@&oe%stﬂwdfm e 2& yulphyricacid dQubpernyeliyend theabserbarseaead ats

352, 24 4500mm (8989 Mol of B B, Foc BBy SEMpRataten 11 om

FHA[ err] 1 nmunised
obtained by plotting absorbance against concentration.

The purified HLA-DR4Dw4 may be obtained as follows:-

30 () Expression of HLA-DR in the Baculovirus system

The expression of recombinant proteins in insect cells from baculovirus vectors is an

established procedure to obtain high yields of recombinant protein [Luckow, VA & Summers,



DR4Dw4 transgenic mce (International Patent Application, Publication No
W95/ 03390 97131023 with the BWs 147 murine T cell |ynphoma PERSBOUMBR et al
(1989) J. Imunol. 143, 1822) as 30 gutl ined in Wods et al (1994) J.
Exp. Med. 180, 173-181 and foll ow ng'll € general nethods for the
gener at,iQn . r k J@n&s 1 g ' - Pr \itheh | ogy,
gener atfBr s, BidjEtnolbgh! 640511 I QRai i pRRLioR P R W oditheiT IR

PCT/ GBYyit Qig4B8 A-DR4Dw4, from a single recombinant baculovirus vector (as opposed to ha%ing

I nhi bi tor peptides at concentrations bhetween 100 and 0.1 _[err]M (or |ower)
wer e nisgpatate recombiinant virusesder the fri and feghaingand thancdaing # ro-infpetian).adapbie
concentrati,on X . .pxed concentration
of 10" PERP Ry SaRERR e Porbificd WpicH fatios bom Mo p Boqthe 26, P07

96- wel | ni ctA eDNA éndolhigahé Sguenceiof tite & ipoBipeptideLiselontd il tHeatankfer vector

HLA- DRADW4 expressing B 5 cells such_as. the JAH EBY nsf or.med

| ynpholRag¥ v mﬁ'ﬁ@%&#@@@yﬁﬂw H4\ & Bishop, BHL, éﬁﬁs 3nam‘é@18é§02909)

or Bc - ] L izl I

Cr anst o ar (o itk Bgtaitbollae AU AE Uinrol o PR prlififler, | |

Cur r ent THe aiinis ddssrtediintortherbabulgviras. gedoebyrhoniclogmlis wedontbindtiohdn Sf2cinyabe by
suspension in .1% gl ut er al dehyde, (SLgmm) a} 4 10[err] cells/m for 30
secondscellafq @Patﬁﬁis&gl%ﬁc%ﬂgw “'é’f%"{@‘eafgﬁﬁ"l\/ﬁbﬁ r‘é‘ql‘?sﬁ FHe was added
forind Nl : : r L | . ,
wadfed VRERI HRFHOE O BT bals & ARG DYoL A derectioBieo ki e
and. of rectmtiindro virnsesave ald nlbyt descrited byrBunanersnMDID & Smith [GE (1983r[A s per

wel . The mcrotitre plates wer i ncubat e r 2 _hours at_.37[err]C and

50 COp. Manual of °th°d3f$h§aﬁﬂi‘b‘?6‘§$’#@%%‘{]]€§%&°géw e BEOCHCS: TeREN - 1640 by

centrif | ) : Nod t v i t he
gg@%xpﬁﬂﬂ%ﬁ%%%& BullB&R Noa( §55]1 Whe ?n&??&%%eﬁ&%oté&gﬁ ued Bsf

B52. 24 l1ne at a concentration o [err] cells per
wel | i ntocenstoct thesdcombig@RMectot40¢ likOWisé matlily availablesiotbeiite@tineand ared 2Vl

> s, BestisitgArsetbed by Saiyfpoke ) BTk 3 MEinfa LMK IWBleE et Ploniht o
3009 fop rldbofHteryMenual Pnd Fittin! I¢ol@Spring Harbor Rabsatddy Prdsspyoved from al |
wells to be frozen at -20[err]C prior to bioassay for IL-2 content. 20

The cul ture Pbateate thedoublerrergmbinant bagudovinis acBNAxensagiog thee ehaie fstclamed oom

t enper at ur to tha ol .of.,. supe ant nsferr: o fresh
96 rou nHH‘BgFtuc?f?Ef&r Vester %“?@g '[QN%y b i Kméi'gé gkoﬁfﬁ”ﬁ‘oﬁg 6b : Cfeﬁf’i ggﬁbr e
carried 79,U1t52551i53g1 ©\Pidde ekpreslbmof BEMrordia4iddeAhe eontrol b¥ the PHY gromoter. Theal f
serum (Advanced Protein Products); 100 [err]g/m streptonycin_and 100 U n

pen?@i | bnigis then ins¢rgdiists) the amame %ﬁ the sizglececanbisant bapelosipuy earyjng the o

2- mer capi oet | (Si gm : UE e 0 units/n
o 0. 0achi SPRerpe ARl virihe B YETedy shorh iR it el v 0
CTLL- 2 esidomly pleked @indskd Ffréin tBE GradsidetibnOonto meribraneseind Fedcling tivdiiadgth.a Met hods
(1987) 94- 1_0;1%.’, were _harvested and washed twi ce_using cul ture nedia
prior t&aneckonplantibedy. gig £243, pdpiel specifically recopnisesthe HigoDE hgterodimery - 2

dependery; ' : -
curve. amndifl bf SURRROSHAQ 9P nRHEEth< 3 deRCid Mhin Bndhdfnols BRORLEY |
37[ 25 r | Gchnidub/aréi@ily aS8ilabletintthe litetvtare, S2Me& dohiblerdcomhbinadt batkldviyus di ne
(Amer sham I nt.erpati gnal ) s added, to each wel | and the pl ates
retur ne&x%s?%ﬂiﬁéﬁgﬁ‘?)?ya\%ﬁ?pg‘ﬁ?ﬁt her 1 6hrs. The contents of each plate
e o dilos Purific¥0df BERAAIR from insect cells
The method used is a modification of that described by Gorga et al 1987. (Gorga et al 1987.
J. Biol. Chem. 262, 16087-16094). HLA-DR expressing baculovirus/Sf21 cells (10L which is
30  approximately equal to 2 x 10 '° cells) are solubilised in 100ml of 5SmM EDTA (sodium salt),
S0mM Tris-HCL pH 8.5, 2% NP40, 150nM NaCl, ImM iodoacetamide, ImM PMSF by

homogenisation with 10 strokes of a teflon glass homogeniser. The homogenate is spun at




19- harvested onto glass fibre filter mats and the radi oactivity

nmeasur edwosyagza bet apl at e scintillation counter.  PCT/GB97/00438,
general, the peptide derivatives of fornula | as defined above which were
tested in test B showed signifi ¢dfir inhibition at a concentration of

about r much, l.ess. S . Peptid denst ' del ayed
ype. hylpu0R Kor oG 1R nprapens colb R} The SEPHL SEOR MBS llica) 0°1 ¥
denonstigd. ¢ (Gorgdiey 8t 1386] Gl Mmadundt (108 JES0AET) ¢ovalettiydoupled atih fatio fi5081y

ani mal nodel). Balb/c female mce %8- 20%%[, 5 per group, were imunised
sub- cutefl4d 40 yOml of Protein AcSenhatese fast flow (Rharmgeiakandaprerinqubated with HinMni n

sl or a2k ey b8 A5 NELODS ifuded oityigh! th il dBeS QR Ohe LS,

usi iy amd itb aGahunitPind ashed it OhiNVI TaiseldCh pHe8. 0,1 tal %R0 (20 colemhi nd f oot pad
with a SOlﬁgr I subwl antar | nkect | on of 1% heat - aggregat ed oval bum n
]E)roz ei nvalwmesyifo .eJIlWeQ\W dafl, S0nM Npgh{RQy, aHﬂF,Q 1%nctyjslucesidg (28/sghimn

oot pa r re AR

per ceni%%?ﬁt@§2§$§§§$l%§§wﬁﬁg hess 1M the m%@&é?%@ |Colé %&onrpar ed

t o contsaylghreositie. 16olufmfractions are imbiediicty neutealissiwib 1 avi GiiskiICBpid 8)0 aginot i ¢
m ni - punps (Al zet) inplanted, 24 hours prior to antigen chall enge at

doses reangenitated byvireergmdyeatiop thepugh 2 ceatricpry! § grembyaner jgotein contelb iy ee of

i nhjpit] d.- .dﬁﬂurftjb lu é*@’fg ' of

inhil itéé)ér2 '#@%%&QEEA%B?&%#%%@%{C% at OFth Qg‘é%?{ﬁle' ée controls,
di vi di ng by Inhgenemithopeptide derieanivesof formpbilailag defined aboye WhiFHweét tested in

In general ,_ the.pept.i de.lﬂg{,j vatives of formyla | as defined above which.
ver e t e%fFledy shoped signifigant i ’é‘ﬁB\ﬂkﬂ"%‘}"ﬁmq%g’%Pg‘i"ﬁﬂpﬁ prgRuch less. Jose of

about 1ng/ kg &gﬁﬁ ' : Fg}}g@ ' QL4 or

ot her unt owaf\ p gpnrg%%é%gﬁo%§ g%tk@n tﬁﬂr)énnonoqfnst %& p%;%meg&g@g%\%a&r%y be
used t otiecformmsh [, adra pharmvacenticatlyiaccepyabdd saitahercof, velich dodsinoe bindfto PRA-f or nul a

| in an_aninmal node|l of arthritisg), c.fepnl e_m.ce
(:9f>1008 bRl e -lma?rgﬂmigﬁw endéw&%?ﬁ#%é_w&ﬁ- Byl i
a sub-c Y A 3 : Wﬁgq ;4 QLA r=Yo Ny unes
of 2ng/ E{)ﬁﬁﬁﬂ rrg%lﬁﬁl?%?g; holwnne serl%tﬁ?al unﬂ?&?or;gt - Bs%! %ig%&ng)uéilyhms)al i ne
and conpieamatdid exthaitispatients whodjanry b A(DR 3 andnesofpidieatindesq@vhidhis 2. 5ng/

bact eri um t yder cql. osi . strai. ..30 . DT and PN..MAFE, .
Veyor - gabroRmarely g g Wl shetimeloid Brdiis parientS), SRt pRbeidk detiagiverof
An addi theOdathui@ 1 wvilllnot inkerfedt R6th i ndtnal Rli€6f HLRODAS i tHehoRCadfsss ifdnction.

o

organi sns (\ellcome Pertussis vaccine) in saline is given at the
san@0t i fbe usvof ueha peptide degivative igtherefore pardcuddrlyl 4dyagtagedus ifor treating WO
97/ 31023 '

PCT/ GROFFtpRteid arthritis patients as it will result in Jess immunosuppression than would ocoyg with

one kneq hdoalselecttid DRdbiddkerr]!l intra-articular injection containing 100ug
of nmet-BSA in saline using .a 30G needle and hamlton syringe. The
cont r al at er alAs@asiantto;test dothejabilitypfs psphidse efithe inventjqs tgrhindito anglor moreind

serves ?ﬁl‘ﬁ-ﬂi?morlé)éul mags%g%g%?%}ldv@,l ammat i on/ swel | i ng associ at ed

with both“Kneed TS FETer e ays | ater by neasuring using a
duakscal()per Piirificeiei sAHLA-DRMiypes fromalelldited by nmaking an incision with
bl unt - ended sci ssors and fqorceps into the_ski oxi mat el y 5mm above

)  skin appr |
and bel owerAehedased yas acpedifingionpfihal descrived by @@r&ﬁetﬁﬁé 9K hdeBiobChem.
262, 16087-16094. Human HELA-DR antigens were purified from various cell lines by

immunoaffinity chromatography. Briefly, 1x10° - 5 x 10° pelleted cells of the appropriate cell
line selected from Hom 2 (source of DR1), BBF (source of DR2), AVL-B (source of DR3),
30  JAH (source of DR4Dw4), JHAF (source of DR4Dwi3) or PE117 (source of DR4le4_) were
solubilised at approximately 4°C in 50 ml of 5 mM EDTA (sodium salt), 50 mM Tris-HCL
pH 7.4, 2% NP40, 150 mM NaCl, 1 mM iodoacetamide, | mM PMSF, by homogenisation



forma flap which is then carefully cut away to expose the underlying
joint. MveswsH2ENtS are nmade across the wi dest part BET/GB3T043% in
the horizontal plane, on the flexed Iinmb held in a fixed position.
Percentage increase in inflammuation T117t he anti gen-injected knee conpared

knee. « AT fLgokes off efin 8ha8S nithGgeniie s homaaengie s Spatt OSF0 R £0' Knee
t hi cknaped and the Qupelitdr? cbctedd Mhe aﬁﬂl}m&m ffdnoclonal uﬁﬁmﬂﬁmﬂ am@fga'e&' ic

m ni - punps (Al zet) inplanted 24 hrs before antigen chall énge at does

r angi ncl,f1986m Qﬂhlgnmgm@ayoihdﬁo-lﬂﬁbmt\glmﬁy codfiied 1wcCBnSaphareseiBoi t i on of

b  aqePHEAERL Vo iaRivesd YR30 NAC Rl KRB P ZA G AR 1 o

t hats OfanH h&uﬁ@t@d ok ’E%Qﬁﬁ'ﬁuﬁa@x‘xﬁmﬁ | THede i v@ﬁ then packddif a&RliinirPandval ue and

mul tiplying by 100. Additional assessnents of disease involve 1) the

hi st ol dgasbed with 81 15 NaClo$0 mM TeisnHCL. ol 7.4y Héwictylglueasitled20 colomge/ bone

g cootohiats e 1ERA-TR was shured Wil So Y Biadaam e b 20066 Mol RATOL O
i N ser uwhtylglaceside NGdlGms FRcAGEY wire fifmeigleRbhdttraBtd with 0.5 M HEXEY NABH

derivatives of fornmula | as defined above may show in Test D significant
i nhi bi tPEb-4atPreteinmatent wandeterminedlpy & Biogad proteimassay ardspurity by SDS-PAGE By
vvaymof 1&&%& gon of the pharmacol ogi cal activity of particular peptide

derivatives of the fornula I, the compounds of Exanples 5, 16 and 23
all shogig ISeldcti A gkal HLA-DRADM in Test A at a

concentration of <0. 1m cronpl ar, and were active at <0.1 25 ng/kg/day in

Test C.20PpdRio HaF5 a0t Bbpssh@mbuﬂg%eal@q&%‘e‘)sws% asvbmdywah eiies and pH

51 gl ﬁgl ossli'g‘ (i:thgi qiRzmblgegr agﬁg Igﬁ oﬁ%qﬁ%ﬁ 6%%0@“?9 il na agg\é\?gdat I on

on r el emigotitreopiates Murk) Aethalr withotlinBibiteFpeptides malsﬁhytﬂwfevmsp}mc 1vONPagt A,
t he conFound of Exanple 23 was shown to bind sb?nlflcantly

HLALDR1(Sigma)oher, DR fulshitionA0lnM Biotnprusin)s -M@Chﬁleﬁlmlwmm.c ant |y
30
930,10 R AU BB oy ey s PR BB L2

pept i deatmiverriAfter ¥8 hours,ahe peubateshivere tmﬁem&nﬂwbidibmw reddings adkeg asléeslaﬁbéd d e s

WO 97/ 3
PCT/ GBQ%‘/Qéﬁhé‘S The inhibitory activity of peptides, expressed as ICs, values, was calculatedysing

A peptlgﬁc,g@gllm%g&i@&eggrarp&a | may be obtai ned for- exanpl e, by
procedur es anal ogous to those disclosed in SoI i d Phase Pepti de

Syn2hesis: A practi cal approach by At herton and Sheppard (published

by IRL pr Ox f or verstty Press, 1989 "Solid Phase Pepti de
Synt hesigg—isoﬁéb a?Bu?FQP“(—B#ﬁFQ SiTBis assRY Ry ‘P‘?%"Féé" eSTORSERE % npany,

5 L] %!ﬁﬁ EQU'HI 286k
Spri ngerﬂ{i/gﬁfa%?g%\elfeldﬁﬁw%pb%nﬁ%?w s%?glgﬁg books éAm no Clde,

Pept i degr@mﬁghmotmiﬁsclaSSGMQMden - 25; vol une 25 published in 1994)

bl i shed b nbr i dge, :
b of er bl y, R PaEes Y e e S 6 block SERPIAER 6T P2 mues e
seqeent Takll hybridédlilewhith r&éfbﬂ& th %&FHR&‘OE% Peitide! éﬂemmﬁorﬁwa‘wgl@m is to

becone the C-terminus amno 10 acid of the peptide is protected at the

al pha- afserd hipleud-ysdera: Alas ThaeGlyQH) })reseintcdthydibAdéRélﬁwﬂmoleculeSaBéZc%upl ed to
a solid ch, as, 2- rotrit IchI e resin
?&dl%’)r ewé’ﬁyﬁpﬁﬁé ‘%lgsl %?W%‘ﬁ%%‘)’m gjﬁ‘g a free
c ar boxy Dmmm Harisgenic micd gﬂuenfaﬁdnaafph&m .&bﬁwﬁaae Pu‘Bﬁcdﬁoﬂ‘NOAWG%/Gﬁ§ (N
(4-(2',4' -di met hoxyphenyl - Fnoc- am nonet %Rp enoxy resin) or Rin
Ani de Mt heBWs1 ﬁmmr(ezT cell lymphemh ding p%ény et #EHET) J. Imtunol 143, 1822) as
30 outlined in Woods et al (1994) J. Exp. Med. 180, 173-181 and following the general methods

for the generation of T cell hybridomas given in Current Protocols in Immunology, Volume 2,
7.21.




15 am nonet hyl ) - phenoxyacet am do- nor | eucyl ) - 4- met hyl benzhydryl am ne
resin) (edomseds abl e from Cal bi ochem Novabi ochen) HCHGBE/A9438ni de
is required after cleavage, whereafter the protecting group on the
al pha-amino group is renoved. The ani-A8-acid which is to be attached

to the Gt d tected d, if
ngcesgary ermhﬂ’“%Fgg?i gtlc"tl?éc‘%ﬂ%?é RS heve g(foead‘gﬁbmlﬁga °f”§5rﬁ'%ﬁ 20 al:l d
whi ch T GrR mgfgkﬁe B@ﬁ;&e@m Gr.40in bkt %&H@%ﬁ&nﬁh&ﬁmnsm%a@eﬁ io

depr ot ectlon 0 pha-am 10 group and coupling to t he next am no
aci d i sM epeatfortd congniration qfrlﬁtp@dtbefcﬂlluhomnpRBlvﬁelw qymxge;mgha (feibae) inched to

i o t ngSSRkTEIERtE Pl (Yyae i o ekl e arIPAL it p Babps prresRiEg 0T 1 €0

(13- 241 nggjix saépa@me TRk EhVu%anﬁM@ﬂ@thlﬁ&bﬁ &ileneQE%BédrP@mﬁﬂé' vative

containing Il in which = nmet hyl ene) or a correspond |n% oxa anal ogue
obt ai ne@oﬂscmﬁﬁAﬁ&ﬁm%BhoﬂB ahizom, an80A-DREDWS hempgygows by anal ogy

thereW|t for a i de de,l i,n, whi,.ch.A is
et o e BB AR Sy, SR B el S,
a pepti d:%n@ezrmaicbtﬁn ﬁ%h%iagmziz Illazere fixBd asifig gfuteraldef R Yyadspkion iaci d.
The protected or unpr ot ecteed pol ypept i de is released fromthe solid

support 1Bgluteraldehyde bﬁlgmehﬁﬁéslo fCGHS/ml for 30segpnsiseatips |WWWUY@“@P of

that®a COREFE IR i) e hes Ton BB, 8Bl wlbe ieersdthr mBRBAER, oo
to at 3G0gs Mashedlif RPRMIL 1640 ahd addddne tisdmidlotplatet coiiniipyantigercakpved as a

separate step prior or subsequent to release of the peptide fromthe
sol i d_suphibiter compoyndsiat g cersepisa ok eqylls pert welheThe microtitre plates yyere

2 1 3102 3pcbated for 2 hours at 37°C and 5% CO,. oy

procedure to 'Iluélﬂudrdﬁﬂ'e pltespodry fptwadBedinyRPII1640 by edld&fuguﬁcbm@ 3p0gafidence
of two or nor suitably,protected aming acids in a particul ar coupl i ng

st ep? TWéw@}?ﬁ tydeg beforghe additign afthe B52.24 el hyhridema ling at aegneentrtionof

aut omat i &é{i@i | §¥§;

430A pe&?ﬁhéﬁgsp%%?i{gggnémed v ncedlgbé%‘p fﬁ@%&%@ S{m’&e syn?‘ﬁem ser
or 5  ghakinite (ﬁinbnamat'ﬂ‘he niepoittitre lagsnidre shaﬁncubateda‘omfdrﬂﬂﬁz days 223780t h
technlque ssenbl y of_'the peptides,

t he ani ri® ég}a é Wg? PBFF&WC@?@&%%@%%&E ?Fg’gﬁjé? {(?mmuteq dndilgOutlebction are
prot ect %ﬁmxle&u%e& H&ﬁfau%k 18160 fBFen drofoRX g'ts bidaliGy ol L FboRbnaNd

side chain amno groups nmay be protected by usin

9- f 128or eny| meTheccujtererpiaes/¢ontdining )mpernatants to i rssayed aveoleftl at (e jemperature

bi phenyl B , B- di I |- 10

2- oty CAr'BIPY SRDLE of SRR S HPLFA o BETh O PO GGRPBaORIgES Miloc)
2,2,2- serxal difutiohs SF 1253 hereiaridany Lisihd EQfdre nRRARZOREML $640R@YL0) 2114 YaEthiIOUS

substltute benzyl oxycar bonyl groups. These protecting groups can be
cl eaved wfamq&dvaecbdigmteheProductS)sﬂ%da/nd snepthmyqumd(l@oylnﬂpmicrbhn base

aci a {1 S ek e RiRR R R e tor AR Broghef ! ©

protasct i gndafd édife 6f 250 @il 1608 IuelitsYth] L PUfndlN An IL-2 ddpeRddie Béll ﬂﬁssuch :
containing _an arginine residue include a nitro, adamantyl oxycarbo

et hoxy-28 G %Ltzﬂeﬁém%tméh%ﬁh 2661 o) orm—rz)ceus {7 Frmmmanl. Methods (1987 94

2,2,5,7. enta uI I 4)

2,2, 4,6, smger?fa %@}nﬁ%ﬂ%enz&@ é(_g ei“ﬁﬂ‘&ﬁ?ﬁor%w ‘)””Q‘Pb‘ﬁb%sa 1

Sui t abl ecemmueqoongofngemdc&muspéiﬁmwxo&mawfb &ich dvefli g eheC@idard1y dr oxy
group 20 include t-butyl, benzyl and trityl (Trt). Suitable Erotectlng

groups udEMe Mﬁrteﬁttﬁémﬁleée'rbﬁalﬂwre plates werg ingibated for Jabrsiah37
cont g ”' ?‘Yv ci dé(f:ﬂl '@ﬁn&ﬁ%?ggerhe)ngrﬁ%%ggn%éhaﬁ WherndNE) Was b8EH to each well

d|n|trop 0oC “or
and the plates returned to'the incubator for 4 further 16hrs. The contents of each plate were ~




Sui tabl e protecting groups used for the protection of a side chain carboxyl
group wo orAfdede various esters (e.g. nethyl, ethyl, t-ROIYCBIZINE488Y]|
nitrobenzyl, allyl and 9- 25 fluorenyl nethyl). The
protecting group cl eavage reactions cal®be performed at tenperatures in the

range . to 40[err] C (preferably at or_ahout,K anbi ent

t enper ah@V @e‘iiﬂ'&g (Siaé hrefalter spatyand ‘;‘ﬁ?@?ﬁcﬂw measured Bsipga hetaplgten nyt es to
24 hour Sui t abl e coupling nethods used for the coupling of
the i nd?‘('/lténa onﬁurrx]tgram ds include 30 the commonly used azide, symmetri cal
anhydri de, milx gehepal/ithe peptideatedivatives ofl foririld Vas defibed sbove whiclawere tested in

carbodiim des I n the case of . various carbodijmdes (e.g cl ohexyl - or
di i sopr &5y B-showed sigpific tipeat a conaepiragn ofrab SHHNH(M%"{“@L@/

1- hygdr oxybenzotri azol e (HOBT) and N WD 97/ 31023

PCT/ GB97/ 00438 -23 -

hydr f)xyilesnt:nPaptlﬂe)s&unn&ated B’di‘Hhideh;letbtypd ] e hpperstais itwuyn%xmm%BfT rr]mceac(ﬂ‘ﬂe t

coupl i ngs can achi.evec c%/ usipg a .nynber. o er L‘naagnen s,
e.g. | BB TR e éoécmn iy 1 ¥ivo activity o £ amv?awﬁ&fg

hexaf | u BIA% 1Y\ z Fids

t et ranet hyl uroni 9m§%@§%ﬂ§d}%%ﬁgﬂ§#gg§1%%éﬁﬂ%& iinintsch s 2utinicously

( 2- ( 1H banbhoflanlawith 8-1alydf)an tmblsSoBef dvaltiuatin {Sigtria)y [2mgmi imsalie) mixeddrbbor at e

. I f h
Fandl oo e s el Sex o oot PR 9% ange of
10 Eichih&Pusifl &l Qifiger uﬁcﬁm&é%ﬁomy;&ﬁmen%@fﬂ&knﬂn@% %ith a

coupling reactions”includes, exa , met hyl f or mam de ( DVF).
A parti Guhsubsplsotat tijé¢ctionof h%dlﬂanaggxmd tbualhmnqni'otem in sﬂBiEU TW@’Fﬁamd

di i | ethyl apmi ne.ifn DVF. 10 Th d f tid
ynt hoo: ot et sBfa chplepdty fopthads wewsmerbten and e B THramso e fBs
][ g: renrJ lr g (bg&nb@e ﬁldﬂea%@\xsrgzﬁﬁw mawesg ﬁ&hé ﬁgod?ed’%oﬁoﬂldlc%n@a&ﬂ%é%oﬂfagtﬁalcs_
R'S.16S- centtol. 'Inmbhoxssvere emyumdabmmogn@se minkpuraps(Ajzt) mmtew a

t | f P

nyr op IR Bped aailee shRlAHER 5E doet Faoling from THREIER.G o8R8y

I ncor pordegest, offmbi%aws@alcamea Hyl dﬁBéua%thﬂQWaﬁlé%l- h-¢lihg ofinhititol BBated

ot her standard functional grou fication of a term nal am no
group (fioptpasinfrpmahggafshe vehicle d@s&é §eafc@n,tdmémgénretas gontrol valugfand paltiplping de
froma s‘ép ). Wien C-terminus nodifications are required (to obtain a
parti cul ar value for R4), they may be perforned after the peptide is
synt20esi sed, higeneral , the pepiitdesivatives of Corimulell asHefinpd ABsielwitelh efe tdted in
appropriate choice of t he dnitial starting resin or 20 the protected

entity fFestC showse signifiraptighibgignat adgse t bmgdke(dar 95 maich dess.axittyout any
prot ect egl, ]15#15? 1) al exanpl es of the
preparat i oe(r%{o pe 6%%%‘0%%33 |vg1g 0 oira%%f aé@?éc?' are provided in the

exanpl es hereinafter. A typical procedure for neasuring the
i vat.ive of the present Y on is_as

stablllt epti de de
fol | ows, —?—ﬁﬁbmﬂ%ﬁ asgay ‘F?P%F’?ﬁ‘?@ tRdemgpyEate Mgy Retivity iof Reptide ‘{;é'g?'%‘tfé?fon al |
25 2eqUiRRRII lhlaﬁtanhﬁall‘lml bCarffrRRpr € peptide solutions is sterilized in

an aut ocl ave and al material transfers carried out in a dass ||
| ami nar fl ow Balbm]%m:ilﬂﬂmpaedi@—ﬁﬁg;eﬂ y0/g0mip) are immunisel/ohldapOraad bogsted orcday

i d- ph ff ] ut . H 7.6 t . 02% '
oo et o7 P SpultfabetLinidsHipt pED.L Al of af Hrytisiou it Sahsl kp Taies oF Bl 1 ¢
and a 20ffettf¥dtedB&ine serum afSURtiAXMERBSAY Sibn?a& W sdline Qﬁ@%ﬂ?lekeﬂ’x"é gately

wei ghed in a capped vial. Using a steril pl pett | ci ent

buffer sediuvans(Sigma)suppiemented with 3pngiml Mv_cﬂmmmﬂlg& @ PR ptiaihs C,
30 DT and PN, MAFF, Weybridge, Surrey) thus giving a final MTB concentration of 3.5 mg/ml.

An additional 0.1 ml i.p injection of 10° Bordetella pertussis organisms (Wellcome Pertussis

vaccine) in saline is given at the same time. Fourteen days later, animals are challenged into



concentratién of 0.1 mg/m . The vial is capped and shaken to di ssol ve the

pept i de. WOs47/3¢023 sterile pipette tip, aliquots of ZERBHAA38y 1ni
of the peptide solution are transferred to 10 WO 97/ 31023
PCT/ GB97/ 00438 -20- -24 -

e ar 8 Bleedfipt witha S gub Fa SRR et hobiaiive H0Reet IS i Bling | LG
usi ng agRE AB0GAEdIS add dahiloni sPtihge? | The BRRalateral kaéd i8finjééted Idth Adimilh8 and

37[err]Ctor 1, 2, 3 and 4 weeks, using a fresh vial ‘at each tinme point
with  volumgigfisklinet andsarves as & cgnirol.i Thedegrtecofjnflanmationdswilling:gaspelated enai ni ng

" To SRRy NI s SR8 iy il B R " "
i ni §i alThyi8 achi&Ve@MS hAGnP SPincRRoNARItH Miahi-sRfed 8éisdonPand fofceps intdihe Bkinon have

greater than 90% and preferably greater than 95% of peptide
r emai niapproafmately Srom abrveand beloxr the Eneg andsontipiingaleng| the sile of the knee to The

PiEr o BB i 2 SR dx ) O Yo AT Bt
(1 ncl udieBadPatkoss B NvideBihasttiTithd KxRa! iKY hdrzoRfl plah€ ohQkéTi&feddimb held in

pharmaceuti cal conposition, as is well known in the pharmaceutical art.
Accor diafixed positipnr Pereentagasinereasedn inflammatioarin therantigen-mjgctedjemepicampargd

phapma l,cak i fj ich. [ [« rivative of
P aOF ot s alculase SRR Wl il FRRREL BR ) BRENPERRET e 17
associ ghjected khéethivkpdrs/salnesinidcted knye thickapdspR|1600.dinhitd s &€ administered

The conposition may be in a formsuitable for oral use, for exanple a

t abl et ,usinggérag osmutic gunicpmapsdAlest) inplastad: J4dns beforantigen phallengmatidorsn:  f or

nasal : I aOF: al drops; for

vagi na:ﬁ‘gmé g‘é?‘mg d%oﬁmé&wg@g ghﬁﬁ)gf)cse?égé @?“b?{é?‘pgﬁm nistration

by i nhdhfidrhmatiod/owelling ifdaicutedfrrm tisd dhickthass teasyromensts be sultrdctifigithd vaiifeosol ;
for _sub-li nqual .or _ .. buccal use, for exanple a tablet or capsule; or

f orl Sparferswsiing indbe inhikitqudrentedigneup-ium s of the vehicle dosed contrglss dividing by -

intra ' hhf WS} SRIDY ' ueous or
oily g}){ﬁé%o 0&%’?@%%@(},&@&&@%%?6 éaﬁg%gg%ﬁn may(ﬁge |{r11‘%giv%g?§1&sui tabl e
for t ophistelogidhevalistina bf inflammationssynbvitis afidcarilagerbbre erosiamscariéddurent s and

gel s. i atches are also, contenplated. Fqornul ation in_general is
descri Stléffgi “THEHeR stgg_eéwbtp *?’gﬂm sigenf &) ﬂ&&mfﬁa&f’v y,f%vels of
Vol ume RutefhabOfeadiaits &lsebmderurty %i)&;g;%i@? ahl/BF Ra in. I'n

general the above conpositions may be prepared in a conventional manner

usidg 25  cReptidetenvasiversffopnalat os défined\above may show indBest Dfsignificanposi ti on
for oral,admnistration, i may be. convenient for the conposition to
i ncl udema%étb‘ﬁ’ﬁtﬁ °§‘E)°€$’8PELQ m@ﬂ‘@’%l‘%ﬁ&’ﬁ’i‘ﬁﬁ% active i ngredi ent from

the actions B? v@g%Y MRStrhtiod Hahe i)ﬁ’d?ﬁﬁéblo%ical activity of partictild? %@{)&IJ &vatives _
conposition of the invention is one suitable for oral admnstration 1 n unit

dosage ¢fthefdrowlady theplommundsxidixamples £p 16 hud Yhalk showedisignificaint bimdidg3ot o

500nyg, er.ably 3 10 . to 100 of. pol ypept.ide in.each,.ynit dose,
or one %‘G&"@g‘ﬁéwﬁdfl %ﬁtrg At & Fateey °ﬂi°ZtQp 'e}f'f"gﬁm(’ &, a%d\m‘irﬁ ﬁ&&vc? 59113 fromO0.5
t 0 2900nggOde/d9 iy TeftG. dThqde comibourils dish sEdwedddod abuédus és%gmtpat pH3 and pH

pol ypeptide per ml of solution. WO 97/ 31 )
PCT/ GBO7-f@nd3g the form of an extruded polymer depot formulation, showed minimal loss due to

@)

degradation on extrusion and minimal degradation on release from such a depot formulation.
In the variant to Test A, the compound of Example 23 was shown to bind significantly to
HLA-DR1, HLA-DR2, HLA-DR4Dw4 and HLA-DR4Dw14 but did not bind significantly to
30 HLA-DR3 (ICsp > 100 micromolar).
A peptide derivative of formula I may be prepared by any process well known in the’

art of peptide chemistry to be applicable to the synthesis of analogous peptides.



- 25- ) A parenteral conposition is preferably a solution in

i sot oni c&ﬁaggi R or ‘i sotonic dextrose buffered if neceggatne7iogsss PH of
5to 9. P ively, the parenteral conposition rmay be one desi gned
for slow rel ease in which case the ampunt of pol ypeptide per unit dose is
i n general greater than that required when a conventional injectable

f or mul at i on A peptisle derivative ef formeth I'may Isd einained, cfasexanmpienbygirocedures a
continuous release formul atiqn,. for exanple a fornulatiopn of theg type
Gescr | matioppmsa Rae ditciosrCn S Pitss Brata syt & BAcieb Ao #s of

for mul akther.ton dmgga;rg m}ia&ed' WARL 68 a?@ﬁﬁf&rd%xﬂ\v‘&sit%?fc@é, ek i‘%ﬁgas

descri‘bed in Inter Pat ént Appl i cation, Publication
W93/ 2Phask Pepkitie BymthesisTtbydfipwart and Yowngipablishediycha PredcelEheminal Compdny,

5 i TS A e SRR R SIS D

AT SR oA s CF BONASAGinS Ol PLARREand Prouff QVLRERL 1L OSIVRRELTS.

partic ormul at rons cont ai ni ng Bi odegr adeabl e pol yesters’su
pol yl ac25iphbdishedrinl 1994) (putdishet] bythe Rowal Sdctey of Chemistryt Cambridge, WK)enef i ci al

cont ai ni h. EEPIY A PEPEAE G i ol ! Sretared PE sl 5 roiRMan i so
form pgs?hméﬁs.pgkmg%s fedhhiguéVitie anfinb deidVifth RAbYREIBE the CHHMMAS afino

pol yl acfides, and such peptides and peptide-polymer salts constitute a :
f urtidheracidspfishe pepttide lissprotected apthe sipha-amine grouppnandCifinegessaryyintthe side shgiossess
sol ubi lity characterisstics I ch ke t.hem articul arly suitable for
Che  marfELEOPRFS CEA SRR AP CipePonih s 2 ahiupiihad i 67

f or nul aifeRifreld fedin (EMBFRMethyASol itprehd-aREhyINenVERe}/iP4 80 carBiidifc@kidas ovi di ng

sl ow rel ease formul ations with beneficial release profiles and

st or agerequimg afier gleavage astRink Amjideresin (Ar(t ¢ rdimetixxyphénylvFrwicemipopethybt er al

f ormul at,i on_caont ai ns. £r 1 0Q.. h,as.5 105 ). Of

pol ypeptieaexYy; mgﬂ{])ti‘n%o‘ggideil%?;e‘frﬁ‘gggg(%@w“ r-g%eégcgcygg?ﬂ%’g}ogr formul ati on
i-s B smmememylyptéﬁ@iﬁmxfdarnoﬂbwéwm HRUSHydeyIRRiedesiRY (alllavhi®dié S
days. Preferred peptides of the present invention include

t hose wiemialbipehem-Novahioghgmy)ilgfcarboxamideris ssquited @fienieamege. whependter the

f.ormul at | . ] Gl {. datiqn.on Lusi-on or 25
which s g%gtr’ﬁl% ng?%%%'ﬁﬁoggﬁpeﬁéfg@e Fca)%ega,b"ﬁo% éév%{h l?(gor Tl at i on.
Typi cal attached toph©Caetuings dmiho aeiddsiprotegted e theealpha-ahindagowsiaid, fhedéssary,
peptide, of the present jnvention are as, .. faollows: - Preparati on
of ext rmeasﬂspmﬁn%mledﬁa fr-Sermanpssmipe geid pehich remaingstachedo e

of
pepid degd gl Qﬁ% L&1. € LI 9 B
po%( D, T_d@a%ﬁ%& acl da al y%:o i gesggfg%é%%@nyﬁtpggwg%@%oig/ﬁgﬁéﬁ CET\/vl(;a)‘lg@rl]ltngg'[\)/er age
mol ecul dwe next aminovetid li¢ repeitél @rpivespotectedar ainpritsuté sy xiptivie aftached tthe
determn by size excl uspo chr ot ogr aphy, .rel ati ve to pol ystyrene
st andar a@% 5&‘5’8&‘8 HPuR QP@F“HBHF S&Hﬁ’ét‘@"&%aﬁd\mm the sequence by\wsingams 1023
PCT/ B9, ly protected (3-amino-2-oxo-pyrrolidin-1-yhalkanoic acid (F idé dérfvati
m Xt ur e.ﬁp'?' 1S i%_péﬁ ssol(veaannin?l aormyp ri éleﬁ‘ rge) g a?:llcglclda(coertai%epgc? toan[‘),?oduce
an appr etitsining II in whigl) % Tunethyising) erarcorEsporsiing ioxaomalogué pbteined ds destribedl t he

resyltin dri r.o I s .stored U r vacu rior to use.
5 %Aboﬂ’?i‘ %@E&P f ?g%gé’ g#f%@ Frbpploey therpyith g@‘ pRERAESTNERYS) of a
smal | | ahsiaing Ty inPwhich &S5 oxygen) or an (6-oxo-1,7-diazaspiro[4.4]non-7-yl)alkanoic acid

(for a peptide derivative containing III) in place of a protected amino acid. The protected or

unprotected polypeptide is released from the solid support by standard procedures, for
example using a mixture of trifluoroacetic acid, triethylsilane and water. It will be

30  appreciated that a side-chain protecting group may be cleaved under the conditions used to
telease the peptide from the solid support. or may be cleaved as a separate step prior or

subsequent to release of the peptide from the solid support. It will also be appreciated that the



and the plunger pushed down to consolidate the sanple. The extruder is
heated to between 90 and 95C and held at this tenpera :
m nutes BEP8FOEhe freeze dried material is ext r uded hﬁgg;rﬁgzlp%égure to
give a cylindrical extrudate of appr og%i@tel y Immin dianeter. 10

Anal ysi s of peptide content of extruded pol yner depot fornul ation of
pept i deprocedurd WhdRRikE Holypemide hHnsd Hﬁdﬂfedqygtdsu%%eaﬁéﬁcsef tWeHhore :
containing peptide are accurately wei ghed and each dissolved in 1m of
anhydri em‘tabgepm@mdiamm%@ds in appArdcular coupling step.JBhel synthesis may wsemamealf | asks.

Af t t. 1.5 . th | ' d to 25 i.th.distilled

et or,  EHRiARG ortS e ady SRbEBedly, FRG by e ctapiflo R Foflica Hibafeugy 1 -

usi ng a491 R of 8304 Pepddel sxthéSiser, A ABvdrickd Chembdh ACT 57! ptE‘ciws}mtﬁbsisél%ﬂ ect ed.
C

A series of standard solutions are prepared froma stock solution of :
pept$ de similag autoniatic geptidecsynthesiser, on a combigation efhetiteshnianesdnaybe wnd.of

pol ymer in aphydride-fre lcaci al ..acetic acid at. 2.5 as fo]lows
M each soRtHRR IR rrBo B RprRe s iR teRt tafe P L Foumpot ity pet
Concent fpihe@Baction ¥R proRcRl by vaNehd fildcidnal groups. For example, the N-terminal afd

peptide([err] stock polymer stock peptide
g/ m) sideshainraming goups may be prajesteshby peing Prjuorenyimethoxycarbonyl (F-moc), t-

i800 _ bu;oxycarbégrg%oc), biphenyﬁsoprgsgggwcarbonyl (Bpoc), 2'—(3éodimethoxyphenyl]prfaﬁlgo

60010 2-oxycarbonyl (Ddz), adamantyloxycarbond®(Adoc), allyloxy¢&86ny! (Aloc), 2,2,2400
10 1000 200 5 .
1000 trichloroethoxygagponyl (Troc), benzyloxycarbonyl and various substitgted 1000

0 3 * .

PCT/ GB9 ?%ch%cﬂ;l/é&% These protecting groups.can be cleaved when required b_yé%e i
Each st atadard techniques ¢3.¢ chicidordagditreatinest, eatatytidhyd@getdl¥dis 4rd Rd(0) wentiment .
aliquot of filtrate, together with aliquots of the solutions A

anal ysedT Bipcaetic 36id HEAMEAYi cat e sanpl e inj ections. The pepti de
tient of t : : At ' ' ted
conygnt of t RgyGKfe” ?&@&u&@é ruggg?&f}léé ?{o ‘]%b?{he%d"%\%‘: égﬁnild?og%%)\g#ina €

fromthe concentratro ti n sol utions A, rm ned
by conpahe peptidescamsiningfantanginine rgsihie idelufe a kitra) adarharitylorgcafboniyl,4-t he area -

N R N R S—- O

and thu i t ) ) p AU
Rl b L e o i o

Degr adat i on ouifabletprotecting gmups ysed forthe amgedtionnf asidexchaindodroxylgronr  depot

A saql.uti.on of || yaine's citric agid-nphosphate buffer lytion at.pH 7.6

cont niigjoge b, ST eBu i @S aSuitelle prtediog #ome Goeshioatls S Bl 1 (i Cer

and st origfddoleétdr8hp ifthe PRPEARS coRMbRing d BishBin®lresidue. include a trityl, benzyl, tosyl,
dinitrophenyl, Adoc, Boc or Fmoc group.

Suitable protecting groups used for the protection of a side chain carboxyl group

include various esters (e.g. methyl, ethyl, t-butyl, benzyl, nitrobenzyl, allyl and 9-
25  fluorenylmethyl).

The protecting group cleavage reactions can be performed at temperatures in the range
of 4°C 1o 40°C (preferably at or about ambient temperature) and over a period of time in the
range of 10 minutes to 24 hours.

Suitable coupling methods used for the coupling of the individual amino acids include

30  the commonly used azide, symmetrical anhydride, mixed anhydride and various active esters
and carbodiimides. In the case of various carbodiimides (e.g. dicvclohexyl- or diisopropyl-

carbodiimides), a number of additives (e.g. 1-hydroxybenzotriazole (HOBT) and N-



extruded polyner depot containing peptide is placed in two snall vials and
2m of the buffer sol ution added. The vials are the

stored iO&” aﬁ¥ér bath at 37[err]C for a nonth. At 15 SUIFa e tlne poi nts
over a nonth, three 0.6m aliquots ofq.4¢l ease nediumare renoved from

each vi al and ei ther analysed by HPLC or stored frozen in an HPLC vial at

- 18[ er myfraXykRkinifde) may alsbbé ¥dded. Dyadditids, the aitho aidtcbaplngsiear alsobuet i on is
added to each vial containing the depot to rep Iace t he rel ease nmedi um
t hat hachigeedby using @ gumberofother FopgeRidicrs- 1H-bengotrizzple-1 aVlePgEisanount of

by il STt pophphT R AR for Ry BY). QiR AR AN A
pept i dete@fdthylardnin tetrafluofobbRESE B and R THRazafigmlel -y IRE 1 3¢t | de peak

from standard buffer solutions of tide at known concentrations.
The Sappetmamethylurenian sefeaflnembarate %Elgt i the couplingieeartinns sap he perdormed at t he

rel eas {. X Yof g the
area ot?t ’g@gﬁfﬁ%lpqgﬁt’t&fl&%%%ﬁg%ﬁd #?C%ﬁh%&éﬂ egleolanoeg%eq W%&@gpgma of the
pept i demfiitds t 29 WvaisAAdiEble mediuth fdricatryihglout iheroupiingrepitions irdludes,don
concentrations_and-assum ng the extinction coefficient has not

changeexample, N r‘ﬁﬁ’éﬂwgﬁmmdﬁ@w)vﬁmmb’a%@ab]@@ﬂ‘@ weludps theuse,eht i de
d tot d tide d dat i duct
an o] ﬂh égqromégﬁl&g%m@haﬂgﬁgtﬁﬂwn pepti de degradati on products)

is determn i ntact peptide and peptide

degrtadat i on Phesdand sthenmiethods of pptide symthesinand exeanplifiet e thedntetnatidfial
Preferred p tides of the Eéesent i.nventi on show m nimal degr Qc;,gl&’con on in

vitro rk# phiations referred, insherein, A hydzaphghis residuede yiuchds 2 SFOYP ts of
| ess t h%é%aﬁ%ﬁr H8630R0.CE R NHEOS R 6lCs-, R 5.00- RNHAR, RY.E30%:

PCT/ GB9
t ot al pREIS-déorahdhed g@upprdstntal alsubsmﬁenooxt eteemial anim gibﬁ;b nfaP wese Bisfaf er
[ sition of the

solutio H 7.6 at 37 err
S vont | B apIbic aian Erid cris by HERphAbiS SRR ASie be7aine SuhEr RS SO T8Y Boay ol o
a d?5 | ymféeﬁ:%rared 'foﬁ%aﬁm?)fﬁ%gﬁﬁil%éﬁgfyai‘%ﬁtﬁ) 200U bn dloftle? %éﬂha\&d%xﬂcnbﬁalloong,

patie given in di 0S€és as necessary. The precise
a m) u nt ga‘ouponqmﬁcmon of a termigal ginircsgronpe (forexampheprianid or ameQMmmlease

adm ni st on de end e, erson bein
treat ezl éﬁa' p ‘*’%%@3%@%%%@&%%%&%%& (IR0 tafeat edI ?

and pat'n'bﬁla?%ﬁé f&rBR‘) ) Bpdrformed Hﬁér%@ﬁep)ﬁﬁ'e lis nedsised,ipye medi cal
art. 10 pept i erivative of formila I, 'or a pharmaceutically

accept abbnvestibnal ﬁm@w gmm/modlﬁcatmgm appropriate nhotgeoﬂ@b ynitiakstarting wstacorf or

h h h
bhatfmc e @aed t&y#ﬁargarrﬁn&?%%%tfﬂet eiﬁ B b stiptitp Qe ol g
or reli cf%&"oﬁnﬁawm rpical e:(aer ldsfifie: pre id JdrivatioguTifoatula Pne or

nore of the di seases or i cal con |ons referred to hereinabove,
such asa@mﬂgl(m@enxaepkbhgﬁ@m 15 or pi roxi cam), an anaI gesic (such as

paracet anol ), t ant ase

i nhi bitor, Afﬁgfc?ﬁ ?(’10?' ga&ggogtn%%pr {Er#ﬁgé%lhg)n |Rﬁpg‘rlngﬁeenv ve gg’%ry?\{l nA or a
monoc! ongbenioh isaadylléws ﬁ@%1&x§t¢%nﬁﬁxzantwm&a4carmmnoﬁ N degtamadbalaﬂt es the
pept.i de derivative may be co-adm nistered with insulin or other

t helddpi &quipgientibahismsed torprepaggpapiide solutionsdg stpnilizedtin gp gutoclaye pndiall an al dose
reduct asguk Ml thifOfs)carrdd duf id LCREs HMFE! BRH AHAL:. %%pommately 20ml of

Mcllvaine’s citric acid-phosphate buffer solution at pH 3 or 7.6 containing 0.02% sodium

azide is filtered into a 50ml bottle using a sterile 0.22um filter unit and a 20ml syringe.

Approximately 1.2 mg of peptide is accurately weighed in a capped vial. Using a sterile
30 pipette tip, sufficient buffer solution is added to the peptide in the vial to give a peptide

concentration of 0.1 mg/ml. The vial is capped and shaken to dissolve the peptide. Using a

sterile pipette tip, aliquots of approximately 1mli of the peptide solution are transferred to 10



20 conbi nati on therapy constitutes a further aspect of the invention.
Accor di ngolemsmzs urt her aspect of the present invention t hRCHGBS/HM3%i ded a
met hod for treating a MHC class Il dependent T-cell nediated

aut oi nmmune or inflammt ory di sease, f%- exanpl e one or nore of the

di . dit f dt i
i i SIPL g, BHEh g B HRRL S VAR PR el Sa.aaazz’éﬁﬂ;fﬁwﬁagaﬂﬁ?”‘;[]l;ﬁ%
treat mgg u&rcbegt o thd éb?utﬁiﬁ%‘ﬁ&teﬁﬁm@d Gft Loy eo phedpniAge findafds MRy an@’ 2

phar mace acceptabl e sa The invention al so provides
t he usaftetfstaageqxtt-il&lendﬁ?"ﬁ/fat i3 3@hd Hoveriss,aising a fresh vigrat aaqhhamameummal ly -

acceptabl e salt thereaf, the roduycti op of a.nov nedi ¢ 4]
use !Dn plicate sam W@ecgpnsa Lic ‘S%WHEHI a@@ SPOTAGRST g& é hfﬁcgl mune
or s & s e%&ﬁﬁm xxe&iﬁéﬁaeﬁ@mné%fthemoﬂtﬁe g&sildelp@& biGeabk Girde ARG d Use

tic nedicine 1n humans, the pepti derivatives of formula
| are dhitiel arem Poiferred peptide éereranmsrgf the present inveofions havel greaterchah 90%nand
A R Eraiethan 939, o Rptd R A s tornge B 37°C 3ttt B FAl 6521 S

hor ses P

PCT/ GB97/ 0043R peptide derivative of formula I will Fenerallar be adm1mstered for therapeut® or

I n general for such treatment, the peptide derivative of the fornula | will
be admiptophytactid pirposes to mnnénmdggemaésmmm\manhmwmg@ucmﬁmsmu bed

a0 PR e Sl P BRR: a e R PR © o

st andar di satAddrdihg toeasmmirﬁe df@ke inbentRonaheralis vmédwpﬁaﬁxiéceﬁﬁ@al of MHC
class Il nol ecul es in laboratory animals such as cats, dogs, rabbits,

nonk ey scompgsision m!nqh qomprises ppaptide lenivazive of thedormulali arg Mmun@ilyn ew a nd

vent | SRR BthkioR $F fedvipGin A § BB LIeAT RESRlsRIe dilvent or camien, T'e i
whi ch, unl esEheXohfiositidf nfdydledfl a form suitable)for orabigke i erdrmple s tablet, xRy, at i ons

were carried out by rotary evaporation in vacuo;, 10 (il operati ons wer e
cart§ ecaqyaeusAr oily salutienysufnension or emulsionsfor pasal yse, a‘mgpeca@p Dgufl; pral

tk d
iy anspoay Gl Qogd 16 Daeiir A Wl o i A poSHATEr RimipiiraliBRT "
pL oces ;b)dﬁxhdhtlimfm e;xlample as a(fine}y d1tfita)led @Gﬁﬁﬂﬂlmmglcﬂiﬂ)iaum&tfbﬂﬁlﬁa—?i@xalu GﬂgM:
Phv = enyl val er = tert-butoxycarbon tert-but =
NN- 15 bucgpl m%m&w a@let peespsule; gf agww%xm(m%@nwuﬁm hi oni ne;
Frmoc = bcumn fx H&ﬁ@s@iw&? afet)dr Bk 'ﬂ&ﬁ&i n}, F&Qﬁaﬁé!@ Q’Egrﬂ aqueous qr oily

N-(9-fl uor eny oxycar bonyl) pi peri di ne- oxy

Fno20 Pagsutidd or sés;{ehbx()@ Theicomepusitioatroxlyciarafory Is)xmhlmfu]rpdfmm bamﬁhmtxon
d; Chz, = Ke) bonyl; Pnt =
EZiCIZ 5, 73‘5’ ﬁé?‘?nz R ch%galﬁt%elggcm| Skippatches are also contemplated.

2, 2o Sr RO el U AR bR 2530 iU con T Bremid iyl o o0
tet raneNhytmi)rEduthmh&pﬂo&rg&pmeess D9eEA = dii sopropyl et hyl am ne: TFA =
trlfluoroace |c acm1 IS) sucgi ni mdg attached via the rin nltro en
atom HPLC = ot e 2 °}5?%°§2R?P‘ 10R5 F8Y e PRPaTRe B g copYSRton qnasss

reves secamﬁsmm SkriplERS S HoWebdriiithe case of a € g@%&gfoelamr aéx%h@t&dé ESS

ot herwi se stated was carried out on a VWdac C18 col unmm 25 TP54, 4.6 X
250 nm may be conyepjent for |thps,¢onmwmwatt@gncb4§hyx cantingtorproteciahe aqdbrpepndesmtwez a were

per for Ki.esel Art ,No. 9385) obtained fromE Merck,
Dar st g? I}%gm,the actions of énzy S m e s{omach

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
30 10to 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.



(vi) "1H NWR spectra were determned at 200 Mz in CDCL3 or

d6- di met hyl sul phoxi de (d6-DMSO) using tetranethyl si Rpo7fass as an
internaﬁé?é‘ﬁ&gld, and are expressed as 30 chem cal shi?téf(ggl ta) val ues
in parts per mllion relative to TMS_gg§Lng conventi onal abbrevi ati ons

for designation of major peaks: s, singlet; m multiplet; t. triplet; br.

broad, d. A paremtetabt@hposition is preferably aWohition3a @sdfonic saline or isotonic dextrose
PCT/ GB97/ 00438

.. =30 -
(vii) brerdi srrigyrdRibebl el cAltamativelnche pargateral garapesigen mpay be one -

Froc. L P BR) Bt tPwiatfRasp i whick o Mehnbunt bEpl1FRcotlE por yoit acslle biRneral |
Fnoc- Aggdab¥p fthan@hiat requirddowhdd sconvemtionkl infebtdble fornulation {swised.) Aiprefesredpl e 2,
where formula 11l iS yeferred to this r%ans formula I'll in which Ry is

met hy| slow releass fopmuiaomisf RNy IiresSPmplEPR, oneXamPlna frmBfatioRof o duct
0% o R By P ASA b, BRI Kbl AR 91007 5
i N Exarphrinkty atrleasd dne bdsiy group) at formulation aé ddsbibealindnteinatiteal Patem
e B WSh Bl R o B e e
o PG e A o GRS it o1 0
PCT0GBSvHiti0#@Re them particularly suitable for the manufacture and processing df5low release Exanpl e
e A A N e SRR (1008
as polylactides, and for providing slow release formulations with beneficial release profiles.
Furthermore, peptides of the present invention containing one or more basif: groups, |
particularly arginine, can also form peptide-polymer salts with acid-ended polyesters, such as
1S polylactides, and such peptides and peptide-polymer salts constitute a further aspect of the
present invention. Certain such salts possess solubility characteristics which make them
particularly suitable for the manufacture and processing of slow release parenteral
formulations, for example as described in W093/24150, and for providing slow release
formulations with beneficial release profiles and storage stability characteristics. A preferred
20  slow release parenteral formulation contains from 1 to 100 mg (such as 5 to 50 mg) of
| polypeptide per unit dose. A preferred slow release parenteral formulation is also one
designed for slow release over a period of at least 5 days.
Preferred peptides of the present invention include those which, when in thé form of
an extruded polymer depot formulation, show minimal loss due to degradation on extrusion or
25  which show minimal degradation on release from such a depot formulation. Typical
procedures for measuring the level of degradation of a peptide of the present invention are as
follows:-
Preparation of extruded polymer depot formulation of peptide
About 20 mg of peptide is accurately weighed and sufficient polymer (50/50% molar
© 30  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



5 N-net hyl norpholine (5.6g), L-alanine nethyl ester hydrochloride (3.99),

HOBT (4.6 and 1- ( 3-di et hyl am nopr opyl ) - 3- et hyl car i . 30)
was addeﬂ'ﬂ%%’”ﬁ(’%l ution of Boc-(D)- Met hi oni ne (7g, Oqg%édr;d 2 igr?‘sdry
DMF (50nt). The m xture was stirred qwgrnight. Sol vent was renoved by
evaporation and the residue was partitioned between dichl oronet hane

(100M ) midhereb¥hid didiesttveddia abydaidiedree pditial ac&it AiPodiraduckiaBEpproyiniant | i sed
and was 10 renpved by filtration, and the organic_ |ayer was separated and

washed W¥rwixgolsion Biscolution is fregze drisd and the resulting fropgedrigd preduetisgioresd: ed.
5

The resi b rified by flash chromat ography in a sinter
f unnel g{qﬁ'!je?.‘%g W gggﬁl‘lgé)gture of dichl oronet hane and ether (0%to 100%
ether). The fractions containing product were conbi ned and evaporated to

gi ve_Boc- (D -Met-(L)-A a-Ove i?. 2.0) as a gumwhich crystallised on
st andli ngxborpOmerwd figeze dried materialys lopded into the hagrel ofj9) smail lgbpratery exytpudep 1 (s,

3H), 2. .

11y 5, 304 e rhieer fosed fom ) pondotfcied e albre. fue'etlier is emed i bepiech 447
(2S) - 2- pHdBH °C and\hé¢lt at thisxdinpemarire forli0nyinirsbefore the ®eoze dried material is
pyrrolidin-1-yl]propionate, [er r)ﬂhﬂ . .20 Not e: This sequence nust be
conduct &¥tradedainder Rressuredp @ivsrascylingdrical extradate i approximately lypm in diameter.

epi nerisation will occur. Met hyl iodide (10m) was added to

Boc- (D) - Me Al a: in.a mxture of DVFE 25 - (20n]) and

di cAPor SHRDSIEH Cacis 2 i el SEPOLIQIINAON QL DECE for 16 hours
and Tod BprSUMRR! MR ferpths T ER@aded dl‘fxﬁéledeggl! SOBtANIRT BB Ard Ak RfatEly Was
added and evaporated to 97/ 31023

PCT/ GB9 Weghtdand each dissolved in 1ml of anhydride-free glacial acetic acid in separag225ml

remove residual th i odi d nd the residye s_di,ssol v, in.a.mxtyre of
e ( Soorineic AR5 Kftaont £ BP e 1oi55e B Fechifmads Wt Brudelaided | o

[ err] 5[ apdidCoRidthg SREpIFIBY @ drélpitdle. 9 solids ar® Filtefed 3¢ siHgS® 5 GinQMilied M ner al
oil) was added in one portion and the m xture was stirred at this

t endér atRRE filter and it sotutiositAwr ealledtedqueous amoni um chl oride (50 m) was
added and 5 the m xture was evaporated to dryness and then partitioned .
bet ween water and ether. The et her extract was washed with brine and
dried ang seicap@cah@Rd Eéluﬁbr\/sehréipﬁ?ﬁl(eﬂﬁﬁbﬁa Y186k solutiorPefpebli@iniistilled Water

chr omat ogzra hy on a sinter funnel (25%ethyl acetate;hexane to 100%
et hyl ace® Qt%g/m})mgq qgop}gMWon of polymer in anhydride-free glacial acetic acid at 2.5mg/ml

oo O S RSB 1 s on o1 an v

NVR20CDC 3): 10 1.4 (s, 9H), 1.4 (d, 3H), 1.8 (m 1H), 2.6 (m 1H), 3.4
4 9

(m 28, 3.7 (m 3.H) ’ ACC:?ncféxr;tgi'atijo;D Volume of Volume of
of peptide(n | stock polymer | stock peptide
g/ml) solution (ul) solution (ul)
50 1000 1000
40 1000 800
30 1000 600
20 1000 400
10 1000 200
5 1000 100
0 1000 0




(g, 1H), 5.2 (bs, 1H). 1.3 Synt hesi s of

(25)2-[(3R)-3- (N[ 9-fl uorenyl net hyl oxycar bonyl ] am no) - 2- ox

pyrrolidi % { ropionic acid (Frmoc-11b-OH) [err] ECHGBQ‘Hms t hyl
(29)-2-[(3R)-3-(N-[tert-butyl oxycar bom ] am no) - 2- oxo- pyrrolidin-1-yl] propi
onat e (49) was refluxed in a mxture of acetone (60m ), water (40m)
and COn(BiBIiﬁt&ﬁMdfkyﬁitemmﬂhmdghaSpmNﬁhéxi’Tmm&rMarﬁalfquutsfﬂndtethgathbi‘]e

m Xt ure was evagorat ed to dryness. Water was added and t he eva oratlon

r epeat evithralique ﬁ@ﬁé%@nﬂﬁséﬁlmbyﬁmﬁ&\ﬁ%im%t% E’é%%w%l sodi um

bi car bona ) in
et ong Pebie Gpineal B cBiridel Ml FERKbrm BRI SRt GRERANEA bR 0

t hen t heofiédntatién v¥septideimvsdtiutioys A, whxchet/aaemﬁhed)by aouiparivep the ated\of thier s
partitioned between water and et her. The aqueous | ay separ at ed,

its PH mqreqykﬂtbsqlmqssﬁ Withihe Ares etthe Beptidenerk frogh eé&@?ﬁ%rétseh“
di chl
| chl or 9{5{5 ge ticles ofﬂi@ rédbf N ehiti \Aﬁ%’}ﬁﬁ\f %ﬁﬁn&?ﬁ%&ﬂ%&%g%@%@% HS’ lon

(MgS™) ed t glve a- oam
t ri t ur atandmhusithdipeptide cotitentgif thee xRBiePpdlyBB) dépof forfrilation is close to the

fl uor enyl met hyl oxycar pbon amne) - 2- oxo-pyrrolidin-1-yl]propionic acid
(4.29) SPPED: ittpg}/eoreucal \Yall’lc 0?2&% ‘yg')"31023 .

PCT/ GB97/ 00438 -33 -

solid, np. 191 3[err]C(dec) NI\/R(CDOB) 14(d 3H) 2.0 (m 1H), 2.6
(rn II)H) Dé&pre 1 - trif D epo{ m 1H), 5.8 (bs,

. Al o ARuiPRD Mgﬂwﬁ FFIZS“FQZ\P%{Z'P;%%Q%%EG‘#B‘?@‘PB 7680 &Enqgﬁs'hgz%fbpé | de
vas pre EaE S04 boase ) BUBRBSULEAI-LI Aty 3 i o e

MBHA Resi n ( Novabi oc em O in a Bond El ut tube ari an,
15m , fiextraded polymei déponcdritaining pleptldeheplaoed mrvo smallvialsapd 2miloéthedsiffer was

depr ot ect ed, u5| 20% sol ution_of peridine |In r eat
i ©h s songjon gt e SIS e Hhen Hpiea B e vishe BAh of B KA B Augn
washgd Waditible time points over a month, three 0.6ml aliquots of release medium are removed from

each vial and either analysed by HPLC or stored frozen in an HPLC vial at -18°C prior to

analysis by HPLC. 1.8ml of the buffer solution is added to each vial containing the depot to

replace the release medium that has been removed at each time point.

20  The average amount of intact peptide in the release medium at each time point is determined
by HPLC using duplicate sample injections by comparing the area of the peptide peak in the
release media with the area of the peptide peak from standard buffer solutions of peptide at
known concentrations. The approximate average amount of peptide degradation products in
the release media at each time point is determined by HPLC by comparing the area of

25 additional new peaks in the release media with the area of the peptide peak from standard
buffer solutions of peptide at known concentrations and assuming the extinction coefficient
has not changed. The average cumulative in vitro release profile of intact peptide and total
peptide (intact peptide and peptide degradation products) is determined from the amounts of
intact peptide and peptide degradation products in the release medium at each time point.

30  Preferred peptides of the present invention show minimal degradation on in vitro release and

thus show total peptide degradation products of less than 10% and preferably less than 5% of



DMF (5 x 10m). (b) Acyl ation was carried out by addition of a
solution of Fnmoc-Pip-OH (353ng, 1lmmol), 15 DME( 1. 5n1)

1ol ) WRP7E19230pr opyl car bodi i mi de (155 nicrolitres, B&kgﬁp
coupling was left for approximtely_ m nut es, vvashed W|th DIVF (5x10rr1)
and a snal | portion of the resifi checked for conpl etion of acylation
usi ng ' a6sbnth bf iG-S leaslin®/ Mcil £ﬂ&¥&)soluﬁaﬁlm Bhosdeye 34,
595) t&%&e@i@eg bove tgep?ot ectlgn a) a‘r:ldva(%eupl I ng cycle %) wer e repeated
usi nggC. Frnoc- Al a- OH (311nmg, 1mm|)

Froc- 11 b-OH (394ng, 1mmmol); Frnoc- Vval - OH
(339ny, 1mmol); Frmoc- Lys( Boc) - OH (468ngy, 1mmol); 25
Foc- Al a- O’ﬂhe cornposmon of the invention will 2drerBlly mhsteredtomﬁmiﬁhﬁ;ai‘ for
(311nmg, -Al a- OH 311ng, 1 mmol);
ansl exampl'é Pﬂmbydusalvehbeﬂhm {0 micrograms t¢ 5080mg, prefersbly, 0. 1 t3000mg femgh case

wns P00 bRkt Bty A OLRBES B ST msy | HH TOFo Byt RE Rt Th |

p he ny |aHﬁi|nﬁ§tleFed%ﬁB ¢he R An8%ofn of adminfldlbe nﬁ?l&g&ldt&l 1905126, hpd aRPSdA bV e
result by the Kaiser test.

PCT/ GEBEE/pasordiging treated and on the particular dlsease or mcdlcal condition being treatedand-

The petlde was cl.eaved fro esin | ] Xxture of trifluoroacetic
acid (7. §mty,aﬁqaordmgtopppgpﬂe§|v§%1 5‘3’%}% fter 2 hours the resin was
wgghed wi t hy digtidedesivRiveadTdormula I, (@ﬁl}ihﬁ?ﬂli&hﬁéa‘nyihé&pﬁlﬂe alcthérBer, rRgul ting

sol ution evaporat ed to dryness. The resulting solid 5 was part I t1oned
bet we @sodrerasiv axetzmuylyadm:maae@d forterapeuticon prephyantic pumesestagethsttwislet ed wit h

furth t Th d and

- eor ouBP e b 50 S LSRR PAROR -G IR,

RP- HPlo@réIM??thg &yﬁﬁBnﬂsQﬁzoml teitisease moa aﬁerﬁ ) Qne drawste 6Pthehe crude
I N

mat eri al mMs of 20% acetonitrile/water wth 200 10 * microlitres of

DVF. Hliseesesiorpesicah eonditipnsuefersed fo kerginabnvensuchfas a NS AR (speh as ippprafen

fl
(r:a'It% Eaal) Ipi&%ﬁcflrxﬁ) %é{@,ﬁ Q%&g%?f ons Lrﬂ@bta((:%clr@ %i?s(ril)e:{'nlh’ §9n g& 19?& I%%Pgtacgnbl g\évd
and f rigexggeiaseihhititog) mehotrexat Rxatifioprivd, @-ﬁhﬁeﬂlmﬂéa(‘,ytibkpoﬁnaﬁ&a) NH2 ( SEQ

ID NO 1) white solid (84
. monoc?ona?anubody therapy (s&ch argg ann-éD4 or ann-yI'NF) )In diabetes the peptide

derivative may be co-administered with insulin or other therapies for diabetes or diabetes
complications, (such as an aldose reductase inhibitor). It is to be understood that such
20  combination therapy constitutes a further aspect of tﬁe invention.

According to a further aspect of the present invention there is provided a method for
treating a MHC class II dependent T-cell mediated autoimmune or inflammatory disease, for
example one or more of the diseases or medical conditions referred to herein, which
comprises administering to a warm-blooded mammal (including man) in need of such

25 treatment an effective amount of a peptide derivative of formula I, or a pharmaceutically
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
imflammatory disease.

30 * In addition to their aforesaid use in therapeutic medicine in humans. the peptide
derivatives of formula I are also useful in the veterinary treatment of similar conditions

affecting commercially valuable warm-blooded animals. such as dogs, cats. horses and cattle.



15 . The product was characterised by HPLC, nass spectroscopy and am no

acid anal ysi RP-HPLC Vydac C18 col umm, 218TP54, pévf:pd%/eodss
el uting #?ha}f@ét onitrile and water containing 0.1% TFA, using a

10-50% acetonitril e gradi ent over 30,§§nut es. flowrate 1.0 20 m / m nut e,
i ndi cated 100% purity, retention tine 18.56 m nutes; mass spectronetry, nfe

(posi t ity @eferldbr QRhrtrgtnidnG the pépide Beriddive of the; fommvanbdammm if aci d

hydr ol ysi's over 24 hours using a solution of 6N HC containing 1%

phenol “aatanalogpus amaunt gad manner 30-thopg described apgye for administyation|tg jurpags; The o5

At o 1 dipote SERtihh i1 B NSy BRI kRl FERE PG ™

pract i Gald sempirdisation of Bkt spstems for tRBSvaluation of he@Efebts of MHC class II molecules
N- Fnoc- L- et hi oni ne: Froc-Pip-OH NWR (DVBO-d6) . 1.3 (m 2H) 1.7 (m

2H) 5 2.18 lz(l:m'atgxg{)anugalg sv(lqh asZats, dqgsqraphx,ts, monkeysgq;s ang xgxcg,tas pg:q)of 4 (d, 2H),
7.4 (m Ekmng fZaré}gfor%@v and jololod dilapeliftdeRiROG! 4s Wbt ootk (ES[ErT))

352.2 (

PCT/ GB97/ 004Tik invention will now be illustrated by the following non-limiting Exanfifles in
Exanple 2. Phv-Al a-Al a-A a-Lys-Val-111-Ala-Pip-NH2 and separation of
i somer swhich, unless otherwxscstated(-SEQ ID NO 2) 2.1. Synthesis of

(N-Rﬁ)eng y oi(g;lcad}%é!ﬁgﬁ%gr o%%%ﬁ*@%’%%%ﬁgg mm&v?p%‘rtﬁof %%ﬂ%aded

dr oM s@i)t o d:pa'dnonmere carded i at oy mmpdan(ré’,‘:th& isrin the Mnige 18620/ THF) in

THF(lO m) at err C under nitro m xt ur s stirred for
30 m nutiéh ﬂaldﬁh axedaﬁea%ed(f% gmafs%%ceafa%fcrea% R

m xt ur e sk E?x{axﬁn 18 A gL L.owed to warmto
anbi ent t errpegq'hur e. %XH *t%sﬁéeb m%%@é&\.gg ﬁen gd(})g?éél to aqueous anmmoni um
chl ori dév) 20theifdllewilg akbrewation ane tdedet her . '
Phv = S-phenylvaleryl; Boc = tert-butoxycarbonyl; tBu = tert-butyl; DMF = N,N-
15  dimethylformamide; HOBT = 1-hydroxy-benzotriazole; Met = methionine; Fmoc = 9-

fluorenylmethyloxycarbonyl; Fmoc-Pip-OH = N-(Q-ﬂuorenylmethoxycarbonyl)piperidine-4-
carboxylic acid; Fmoc-Papa-OH = 4-[N-(9-fluorenylmethoxycarbonyl)amino]phenylacetic
acid; CbZ = benzyloxycarbonyl; Pmc = 2,2,5,7,8-pentamethylchroman-6-sulphonyl; Pbf =
2,2,4,6,7-pentamethyldihydrobenzofuran-5-sulphonyl; THF = tetrahydrofuran; DMSO =
20  dimethylsulfoxide; HBTU = 2-(1H-benzotriazol-1y})-1,1,3,3- _
tetramethyluroniumhexafluorophosphate; DIPEA = diisopropylethylamine: TFA =
trifluoroacetic acid; Su is succinimide attached via the ring nitrogen atom; HPLC = high
pressure liquid chromatography; and RP-HPLC = reverse phase high pressure liquid
chromatography (which unless otherwise stated was carried out on a Vydac C18 column
25  218TP54, 4.6 x 250 mm);
) flash chromatography and chromatography on silica were performed on Merck
Kieselgel 60 (Art No. 9385) obtained from E Merck, Darmstadt, Germany; -
(vi) 'HNMR spectra were determined at 200 Mhz in CDCL; or d¢-dimethylsulphoxide
(d-DMSO) using tetramethylsilane (TMS) as an internal standard, and are expressed as
30 chemical shift (delta) values in parts per million relative to TMS using conventional

abbreviations for designation of major peaks: s, sifiglet; m, multiplet; t. triplet; br. broad, d.
doublet;



(2x200m ). The ether layer was evaporated and the residue was purified by
chromat o on silica using a gradient of hexane i i 0 20%
et hyl SYQQEXW@ Jane. The appropriate fractions, evapgﬁ'g@?y’%ﬁ _

dr yness gave nethyl (RS)-2-allyl-N (_%nzyl oxycar bonyl )prolinate. (99)
as an oil. 8.5 g of this material was dissolved in nethanol (40mn)
and sodiwy hidrfoReviag FhoeProRetdd emind acids witeussd fof &id ﬁ1tr6¢l1ﬁ:nbﬁ%f§'£)5r§ur e
refluxed for 60 m nutes. The pH of the m xture was then _ adjustedto7

wi th colbwdire of Bas mesidueschl ori ¢ aci d and the nethanol was renmpved by

evapor a I

oxt r act °a‘imst%*“§% R Boe)-OFs Tl SmdETnRORULICHS. 43P Afe Hlod REsBhak) Wi o1

evaporNﬁ/gﬁfaﬁIG 37%(d?ora{11£)ﬁm&ms(rn).()p@nzyl ox>|:|)car bonyl )prol | ne as a
um

(q, iH) (wa) 411(&5 @e e’mularﬁ} 185:%@@10 mme@wfﬁmewv Hin)whwheklm 5H)

2.2 Synt I&ﬁl s of [(RS) \Z/Dag;yglgl-ngenzyl oxycar bonyl ) prolyl]-(S)-al ani ne

met hyl &5t

PCT/ GB9?'16:§)0438Examples 17 and 31, where in the name of the product the term ‘mitfepholine? #s]

HOBT (7. gm)’ N- net h m)rphollne (6.69), L-alanine nethyl ester
hydr och® this meansjhat theymerpholine group 1s attached by the ring nitrogen to the adjacent

(3-dine Ippyl) 3-ethyl -carbodiimde (5.79) was added to

(RS)-2-a W&E (benzyl oxycar bonyl )proline (6.5g) in DM (30m ) and the
m x40r e (xas & Examygle fl 8 and 834 hohets infthe name of tiepredinp tHeatws :N(CI,0H)NIUe was
partltloned betvveen ether apnd water, filtered to renove HOBt and t he

or gani C“P%fly E‘@fﬁ?‘&?é&‘l’eﬂ@e&%ﬁ‘% | ayer was evaporated and the residue

et at o B Eutbic ] B 800AM OF 51 bolt B g™ B9 BRU 0L~ 3000 <

appr opr ivatd; this représents thmdl:-emumﬂmdmsﬂdamdm CHWMH:NWM}}]-U@@ ve
[ (RS)-2-allyl-N(benzyl oxycarbonyl)prolyl]-(S)-alanine nethyl 10 ester
(79); NWR (d6-DMSO (373K)): sone doubling of peaks due to the m xture of
di astereoisormers, 1.25 and 1.3 (2d, 3H), 1.75 (m 2H), 2.2 (m 2H),-2.65
(m 1H, 2.9 (m 1H, 3.4 (m 1H), 3.65 (2s, 3H), 3.7 (m 1H), 4.3
(29, 1H, 5.0 (m 4H), 5.7 (m 1H), 7.3 (m 5H), 7.4 and 7.5 (bs, 1H).




15 2.3 Synthesis of nethyl

(S)-2-(1-benzyl oxycar bonyl - 6- oxo- 1, 7-di azaspi r o[ 4. 4] non- 7-

yl) pr opvomat/z023 CbZ-111-0Owe) [err] OCsm um teFFBﬁBaglo?‘?SSrﬂ of
4% aqueous sol ution) was added to [ (BY)-2-allyl-

(benzyl oxycarbonyl )prolyl]-(S)-al anine nethyl ester (l.45g) in a m xture of
et hanpyarmple.) Bibparaftich $EPIV-AlZAN-Ala-1S-VARIIL A2 WG5-NH {SEQ IDIN@{1)ar gon
for 10 mnutes and then sodi um peri odate (2.45g) was added in
portions. The m xture was stirred for 2 hours and then water (100m)
was adgded d with ethyl acetate (2x70m ). The
conbi ricd_Synthedls SHEGLGRAREEI e DiE | |
PCT/ GB97/ 00438 -37 -

extracts were dried and evaporated to g|$e 1.4g of a gum The gum was

di ssolved in di chl or onet hane (30n1) nd triethylsilane (0.65g) and then
trifluoroacetic acid (4g) wer O ad d opvlese The m xture was stirred
for 3 hours, evaporated and.?&e r §iSi d |t| ned bet ween aqueous
sodi um bi carbonate and ether. TOe ethher xtr W@&s separated and S
evaporated to dryness. The residue Whs r|f|ed by chromat ography on silica
using a gradient of 25% et hyl acet e in hexane increasing to 100%

et hyl BcRb@yRnorp hamms r1i-alaftink hasthyl@8@Er hydrochibfiée G09g)] HOB TR ®gruRpDyr at ed

to dryness to give rreth S (1-benzyl oxycar bonyl - 6- oxo-
1, 7- di @zémﬂthﬂ?mmpmml)ﬁ-ﬂ i&a&b&ﬂm&iq& 53@) 3t addadrto aselutiorof Beg€R)-) . sone

coutl ! ke cro BRI P DN S 56 x'ﬂﬁ%%ﬁ%ﬁ%‘%% fojgem gy
4.5 and*a&r&ﬁa\(eaq;y eviPoration)ind the rédidue Was%ﬁrt(ttﬁne& btween dichlor@méthaneSynt hesi s
of (S)-2-(6-0x0-1,7-diazaspirQ 44]non yI)pl}pplonlc acid (HI111-0OH) [err]

Pot assﬁm%b%ﬂétaauwycat}c (59 #n sanding, HOBT crystallised and was
S}g 2-
éll azas é%r?%feg% no @J gﬁ?ﬁeo&gonat%egga%%’mﬁed and: }ﬁ?dewb aﬂrléeto %ﬂ%‘*‘“‘{ﬁom )

and wabiartohfe] aned (Mgsmg ahf evapoxdted. a‘m/aesnaie (BrSgolm parifiedby flashnper at ur e
for 10 hours. The Justed to [err]5 wth conce
1&@&’?%’#%‘

hydr oc HPBW"(‘P%EPIH shelpting, with 2 mixyreefddichioromefhane an ohe e(:%gkpdue
was di §8dverfkr dﬂ@ﬁﬁ&loﬁﬁ CoihinfHAhrbéiset Wér@éﬁdﬁh&fiaﬂd)e\%p&‘a{eﬁ tS Qi%‘?ﬂcf at ed

hydrochl oric aci
(D)-Met~(L)-Ala-OMe (7.2 g) as a gum which crystallised on standing; NMR (CDCl;): 1.4 (d,
15 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).

1.2  Synthesis of methyl (25)-2-[(3R)-3-(N-[tert-butyloxycarbonyljamino)-2-0x0-

pyrrolidin-1-yljpropionate

OJL

N W

\u'

20

Note : This sequence must be conducted under dry conditions with dry solvents otherwise

epimerisation will occur.

Methyl iodide (10ml) was added to Boc-(D)-Met-(L)-Ala-OMe (8g) in a mixture of DMF
25  (20ml) and dichloromethane (20ml) and the mixture was allowed to stand for 16 hours and

then evaporated to dryness. Further dichloromethane (2x50mil) was added and evaporated to



The nixture was then extracted with di chl or omet hane (2x50nt ) . The conbi ned

extracts were 20 dried (MgSO4) and evaporated to yield a f oam g) The
f oam was wo9%s1022d i n net hanol (20m ) and cycl ohexeneP¢¥H added
fol l owed by 10% Pd/ C (0.5g). The m xtige. was refluxed for 2 hours

cooled, filtered and the filtrate was evaporated to give (S)-2-(6-o0x0-1,7-

di %gim O :

seﬁéaggt{gﬂ&é&l?&i nZetl?I)}l)i&E@PQue ? {dhe m x 3%18'% as erdg?liggge d$f§1) 25

an (1 Bm&dlch&lrt)methaxﬂ: (600 nﬁ)—l)TheZnﬁm(rem;aﬁ tholedto ~5°8 aﬁxd(sﬁdluﬂi-l)ydrﬂefﬁ().qag 2H) ,
m esi s o

h
(S)-2-[of ee%%&rpgrmmtmlymiwba ¢ ingangpertionzand; the mxfure was stirred at
[4. 4] no% %b tBRIB fio@€! §at(tfa%q%$us%momum chloride (Sml)gw_zésgﬂ_a@?g? 2

PCT/ GB9

Excess sl mﬂcmcﬁrasmvb;maedb wdrygespand ﬁﬂd@drtitﬁnécﬁbetﬁieéxﬁwmeﬂaﬂd ether. The

, 7-di azaspl ro non- 7- yl ) pr.opi oni ¢ acid r (2m) and
then 9- Efg5 r’r%% hgéo'&‘&‘wﬁ!rﬁaawdﬂeé%ﬁ%@emtedw@@vw;“m ¥&he (3n)

ﬁéegd? ter %M?‘? *5%2@,;&% et ‘fg?ﬁg T&gtna?t aqueorcj/{“s3 |yy1§?

separ at ethyl{cttage) to gw&amh&yl e8)-24ER- M@-@e_r—tnnﬁoxl@jbonmmmd)@#omhe aqueous
| ayer was a e err 3 wit onc ed h dro r cid and
hon i RESHgE - pEg: &.sem g pbihi s e NMR (hEEk oo

ext ngct t 1-(9-
fIugr@enéldn\gét’g??g%gg?gznlylgtm - 0X0- iﬁ;)lzﬁaza %ﬁ{gﬁ]%rlr %iyi prohﬁ)énc

aci d (0.(@2gh, a2 (s, 109). white foam NWVR (d6- DI\/BO (373K)): some doubling of
peaks due to the m xture of di astereoi sonmers, 1.3 (2d, 3H), 1.6-2.0
(m 6H, 3.05 (m 1H), 3.2-3.45 (m 3H), 4.2-4.4 (m 1H), 4.5 (m 1H),
6.2 (s, 2%, 2- -

Phv- Al a- Al a- A%a Lys- Va?sﬁ. [%a g [ﬂfﬁxoreny!mestgglgyrxgﬁrgﬁ'){g?Jlﬁﬁio?-lzgrf)xr?er s. (SEQ
| D NO yrrolidinilypllpropianipacid (BmocB-OH) hesi s was perforned using similar
met hodol ogy to that descrjbed for

G e
. OJLN‘... N\_/\LOH
3

L

15

Methyl (28)-2-[(3R)-3-(N-{tert-butyioxycarbonyljamino}-2-oxo-pyrrolidin-1-yljpropionate
(4g) was refluxed in a mixture of acetone (60mil), water (40mi) and concentrated hydrochloric
acid (24ml) for 3 hours and then the mixture was evaporated to dryness. Water was added and
20  the evaporation repeated. The residue was dissolved in water (15ml) and excess solid sodium
. bicarbonate was added. 9-Fluorenylmethyl succinimidyl 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
separated, its pH adjusted to ~3 with hydrochloric acid, and extracted with dichloromethane.
25  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}amind)-2—oxo-pyrrolidin—I-yl]propionic acid (4.2g) as a white



Example 1.4, but using Fnoc-111-OH in place of Frnoc-11b-OH In this case

the acyl ati ons were performed by activation of the %%&Wg
foll owi MO®AFO2Ncid (1 Mol ), HBTU (1 nmol ), diisopr{i ylamne (2

mmol ), DMF (4m ). Al couplings were-3&en to be 20 conplete by the Kaiser
test after less than 45 m nutes. This nethodol ogy was used to give

Froc- V%bﬁ&,'&xpﬂ%:?md&ﬁﬁm;gcnﬂlgz PARE] 319, D@hd) 1YD2.6 D 11,3068l 218y to an
ABlI 431 aut omat €d "pepti de synt hesi ser where the renmai ning residues in
t he sedti2cBHudrde(.3ED) 48 (m, 1H),i5a8 (bswd i)y 7vdr@n, .6 (d 218k 79 (deZdymended

conditions for single acylations incorporating HBTU / HOBT chem stry,
as follows. After deprotection, the resin was washed with DVF 25 (10 x
10-20 m 4. @ﬁm:vaiﬂmmmwnﬁvanmmm Ny (@EQIIiRG 161

equi valent), . WD 97/ 31023 yaR b

PCT/5GB97/ 00438 -39 -

HOBT (l.equi val ent) and, DI . ivalents) .in =.for oximately 11
m nut erTheqpepgg%m rep?rg%gy Eﬁ{ﬁc(g%ﬁgﬁ#s‘ég%%ﬂeﬁwg%m }gnﬁoﬁg@{kc‘gwn%ed out
for appvBHARESh YN6Cabidoheing6.508,0.25mmolek)Eih ol Bénd Elut ibearias 16a itda DVF
(10 x 10-20 ml). Fnoc deprotection at each stage was carried out using
a 20% swithafider pthebottamti ne in DMF (two treatments with 5 m for 10 5

m nut es each). After each deprotection, the resin was thoroughly washed
with DVF ( 5 x 10 m). The peptide was cl eaved fromthe resin by
tremt ne@) W The Rsifiwds\deprobdctddrisingin20%8 esthition afpiferidine inl DM (twb tieginkentsi | ane
(TES) and water (10m, 90:5:5) for 1.5 hours. The resin was filtered off,
washed With el fen \p minuies vash). Afier deprpisgticnthbe resin wasthomugbin vathed il dr yness
by rotam(lﬂ,lg"x @oration and then the resulting residue triturated with
ether to vyi€ld “Al a-Al a- Al a-Lys- Val -111-Ala-Pip-NH2 (SEQ I D NGO 2)
contai ning two maj or conponents (RP-HPLC (\Vydac 218TP54 C18 col umm)
indicated a 52:48 mixture), The | ar, di asgereomer gluted with a

Fetenti BN ¢ ASViaRom vascamHL Py AAIIone p &g PRFmae-Rap-Otbbivdmeni mymal).
0”15 TERVI{1 BRIE HORT Wpme, JFafol) @31 MpBioodltafEghalle (5 RiiBlhs tgpRbs! M 10

1m / m nThecoupliag pap lefdfer aprokimdtdip 30 minutks, achshed witk DMVE (3 xi@nitPand a small HPLC,
essential ly as describe r Exapple 1.4, to give the two isolated
conponeRPEon Bgfkﬁ resin G °°g?§g%‘ﬁﬂ?‘ﬁl%9n R%’“HI}*E‘S“ "%H‘S the sﬁ’bﬁegr&d ké‘:??’é et¥mer

was nor e19a9} AHal [Histhel!)84! 55 Pol ar di astereoner in Tests A and B and
was cha?lactjeri se(?}as folTows: RP- HPLC (20-50% acetonitrile gradient

over 20 mnutes, flowrate 1m/mnute) retention 20 tine = 12.3 m nutes;

103 D55 LB el T 53 o8 S LT st @ onel Ve s omve
Phv- Al afkee-AkH | b- Al a- Al a- Al a- B Zm@efp | D NO 3) The synt hesi s

was performed nmanually, and the purification carried out using simlar 25
met hodoFowpg-HwOFhat descri bed f of3%xagipmmal);4, coupling and deprotecting

t he Fnoeg- rotected am no iods and Fpoc-11b-OH in the appropriate
order. %ﬁ%"c’b‘%fﬁ}gt was cha?%égdf‘g’?gwlg‘; HPLC, mass spectroscopy and
am no aFntbcANB(BSI)OMN a simlar (wr]nﬁﬁbl); t hat described for Exanple
1.4, RP-HPLC (eluting with acetonitrile and water containing 0.1%

TFA2S s FmpeaAlBDR09% acet oni tri | e (3jlae.dmmaler 20 ninutes, flow rate

1.0n1/m'52*%§%ﬁ%?l{ retention ti méﬁﬁnéﬁﬂ&}lt es; mass spectronetry, nie

(ES+) 9 err]): am no aci
Fmoc-Ala-OH (311mg, Immol); and
5-Phenylvaleric Acid (178mg, 1mmol);

30  Ineach case the coupling time was around 30 minutes and a small portion of the resin was
checked for completion of acylation by the Kaisertest. The phenylvaleric acid required a

double couple to obtain a positive result by the Kaiser test.



anal ysis gave (Ala+llb) 5.87. Lys 1.12.

PCT/ GB97/ 00438 WD 97/ 31023

40 - WOSHEMMpl e 4. Phv-1le-Al a-A a-Arg-Thr-11b- A a- PaBSTREI7P4EY) | D NO
4) The synthesis was perfornmed oggually, and the purification carried
out, using simlar met hodol ogy to that described for Exanple 1.4,
coupling and deprotecting the Fnoc-Papa- OH (used instead of

Froc- Pi p- OH), Fnoc-protected am no acids and-Fnoc-11b-OHin the 5

appr oplhaipeptisedeas. cladved ﬁmrdthctresimssmglanaxmm bﬁtﬁﬂubgoawﬁp(aci&\(é‘&nls pkt r oscopy

d i | to.t bed f
R o Genyisitage 30N Afler BlirstyS rebin s BRgRACYI SCAREHEE cont o1 ni ng.
0.1% Tlfg,rﬁrésahﬁﬁx #1280 mPOMdARStelMkihE s&%ngﬁ %&M%&&s. The restiltMy &%id f ! ow

rate 1 mnuteg retention tinme = O8m nutes; nhss spectronetry, me
( ES$) maam(owg cwrve&m@émébardm(%m) gml\zhemﬁag ethep s extracdogith | | b

1.27 hr .38, Frnoc- obt ined by an
anal og&@h ﬁg’ ﬁé{fﬁ-%gﬂ}-i%&quﬁogpw??ewﬁ ﬁgmbmed éﬂ‘g g"e%heppar d
("Solid phase peptl de synthesis: a practical approach”, IRL pr ess, 1989,
page S%Efo N- Enoc- L- net hi oni ne: Frnoc- Papa- OH: NVR ( DMSO- d6) 3.5 (s,
de product zqvasp(mﬁedzmg ﬁremareuve RPHHPIAC {Vydac 208TPE02 coluris, (d, 2H),

Exinéf’gséﬁ%?zw@ e o Bl GRRFR B beAph s p Sl 30" itert]

synbheshigrolaes BEDMF. fmdudmﬁuﬁédrﬁedlédt ReittP4 Pradnt SPAdRARN ROV atePcdiidhing

descri bed for mple 1.4, coupling and deprotecting the

Frroc- pribt éEFédléréﬁ%ac&&m@ e S fhwinutes a0a flow @ee of Hinlépishisp Thetfactonter .

The praod RP— HPLC in a simlar

manner tﬁr}]ﬁ?&gﬁﬁé"ﬂ%@g #‘girngg?&fir‘gr?%el&rf&?% 2ha ng with a gradient of

acet oniRFhvi-AR-Alat 8la-Lys-Val-RSAI&Pip-NU, QSE@IENOH) #0%vaies6Nd (J4mege Bsaver 60

mnutes at a flowrate of 10m /m nute. The product -was characterised

by HPLQl€lhss spectroscopy and anmino acid analysis in a simlar

manger to that described for Exanple 1.4; RP-HPLC (eluting with

acetonitrile and 25 wat er cont ai ni ng 0. 1% TFA, using a 10-50%

acet oni The predgt ads ehdracrerdsed By HPIO} mass shéwstdyeand amino dcif ahdlydinut e)

retention time = 18.28 m nutes; mass spectronetry, nie (ESt+) 982.5

tMH err]); am no acid anal ysis gave Arg 1.12, (Ala.+ II1b) 3.8, Val

1.12. V. SEQ I D

NGO 6) 30 HPL%% par %%ﬁlﬁ?@séﬁﬁlﬁxﬁg%&ggﬁ%&hpgﬁé&e manué\lf';‘tﬁﬁg usi ng

siml arcmmngﬁll&@y‘FMusmga 10-50% ackesritrildgrhdient oﬁramphmufhséﬂovtprl ong and
used i nstead of, . Frnoc-Pi p

de rote t
pr@b@’é‘?‘éﬁ "aﬂF é@?%spuawd EEPon timpe £§456 mingtgs: appﬁémtnem@@r to
(positive electrospray (ES+)) 954.6 (MH"); amino acid analysis (acid hydrolysis over 24

hours using a solution of 6N HCl containing 1% phenol at 130°C) gave (Ala+IIb) 4.80. Val
1.11, Lys 1.07.

)

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

Fmoc-Pip-OH: NMR (DMSO-dg) 1.3 (m, 2H), 1.7 (m. 2H), 2.5 (m, 2H), 2.9 (t, 2H), 3.7 (m,
1H), 4.2 (t, 1H), 4.4 (d, 2H), 7.4 (m, 4H), 7.7 (d, 2H), 7.9 (d. 2H); mass spectromeiry m/e
30 (ESY) 3522 (MHY)
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gi ve FnowOMIBE@Bu) - | | b- Al a- Papa- NH-resin. The peptide resirﬁ:qﬁg”@&‘gﬁ
transferred to an aut omat ed syntB8si ser (ACT 357) and the remaining
resi dues were coupled follow ng the manuf acturer's recomended

condi t | RREmpRI2. S| PRV-AIRATA-Al4-DY5- VAT DL RRI-Pip-NH, HBA Sepkddtion of isoniepsi St ry.
The peptide was cl eaved fromthe resin and l’puri2fi ed %f/ﬁprepar ative RP-HPLC
5 using a sini| GEQHINUIDe to that described in Exanple 1.4. The peptide
was characterised by HPLC, mass spectroscopy and am no acid anal ysis
in a simlar manner to that described for Exanple 1.4; RP-HPLC

(el uti ngaw t Syehesioof (RS)-2alylN(Iémayloxgairdoiylprdlind% TFA, using a

10-50% acetonitrile gradient over 30 mnutes, flowrate 1.0m /m nute)
retention tinme = 18. 21m nut es; gectrometry, nle (ESt+) 1006. 4
(MHerr]); amno acid anal ysis gav 1.10, Ala 3.88, IIb 1.04, Thr

0. 95. - Exanple 7. Phv-Al a- Al " ac Arggeival - | | b- Al a- Papa- NH2 (SEQ | D
NO 7) The first part of the synthgsis was performed nmanual | y, using
sim |l ar nethodol ogy to that od%crimed for Exanple 1.4, coupling and

deprotecting the Fnoc-Papa-OH (used Pnstead of 15 Froc- Pi p- OH) ,

Frnoc- protected am no acids and Frnoc-{ 1 b-OH in the appropriate order to

gi ve Fnoc-Val -11Db- Al a- Papa- NH-resi n. \Ihe peptide resin was then transferred
to an aut omat ed synt hesi ser (AB ) and the remai ni ng residues
coupled following the manuf act s recomended conditions for
singte acyl ati ons incorporating HBTU HOBT chem stry. The pepti de was
cl eavedN-benzyloxgcarbsiylpraline methyT ¢se (13g) i THEFr(20mb)ewdsRadded Groprise tol dithigma
simlar procedyre, to_that described_jn Ex .6. T pepti de was :
char act EHFPEP de (27.5 F’FFLL%’l 11’(&5’?“ éﬁ?ﬂ%i@@p{ﬁoéﬁg aéhﬂﬁg nigrpgeg.cthe o
simlar monaes ! 9; | PP 3 : i ng

wi th acetoni trla%ée} an ﬁfﬁﬂd&%ﬁ%&{tﬁnﬂa&y&oﬁﬁgﬁﬁlﬁg};ﬁgddaeB %r&f&:gelé@gg/o

acet oni tmiktuee sjiresdi foné fiother 33 thimites dnd sherf dllwmved atoewdrmOuwl ambient temhperatinent | on

(TR < e s DR 900 RSus BoGhnRi Wil T BB el bt )
Exanp!  (Sx005y The 3tk fyél Ras ¥ipdfaled hiPfd s a0 RadNRiledW) chibuhiGberi

The first part” of the synthesis was perforned manual Iy, dsing sim .ay}
met hodolongilicamisinga gradient of hexave iitveehsingrto BQ%ngthy atetate:hexansl. Theappropriate

deprot ect i Frnoc- Papa- used inste f, EMGs 30 Pi p- t he

Fnoc- pr 3%38@ de‘éwﬁ%g‘g‘(?gg@eéﬁ&%%%- Vﬁ&%—%’ l?yg- ".(\?Fé’z)ﬁ‘r%xé?%%})ﬁ?-“é% Papa-
NH- 1 esi fgg)lR@nRePt i de resin was then transferred to an automated

synt hesi ser (ABlI 431) and the remai ning resi dues coupled foll ow ng

t helfanuf acturer' s recomended conditions for WO 97/ 31023

PCT/ GB97/ £0438 . . . . . . 42 o ..
Single. &R AT nmereRebyR Ao RErRREfOBRAR PRy Propds 4 30 it n

cl eaved vdt&R0mME) 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

20 (2x50 ml) . The combined ether extracts were evaporated to give (RS)-2-allyl-N-
(benzyloxycarbonyl)proline as a gum; NMR (dg-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).

2.2 Synthesis of [(RS )-2-allyl-N-(benzyloxycarbonyl)proiyi}j-(S)-alanine methyl ester



resin and purified by preparative RP-HPLC using a simlar procedure to that
described in Exanple 2. 6. The peptide was characterised by HPLC mass
spect r oswas7/3023% anmi no aci d analysis in a simlar m GR93/00438:
described for Exanple 1.4; RP-HPLC (eBgting with 5 acetonitrile and
wat er containing 0.1% TFA, using a 10-50% acetonitrile gradient over 30
mnutes, flowrate 1.0mM/mnute) reteption tine = 18.12 m nutes; nass
spectronetry, nie (ESH) 2H@rr]); amno acid anal ysis gave
Arg 0.92, Ala 2.16, (Qy + 11 12HVa| 0.88. 10 Exanple 9.

Phv- Al a-11e-Al a-Arg-Val -11b-Al < I D NO 9) The synthesis
was performed manual ly, and ifi catl oh carried out, using simlar

nmet hodol ogy to that descri de arrpl e 1.4, coupling and deprotecting

t he Fnoc- protected am no CI ds and Fnoc-11b-OH in the appropriate
order. The product was chaxacteri sed by HPLC, nmass spectrascopy and
am no acid analysis in a simlar Wwer to 15 that described for Exanple
-1.4; RP-HPLC (eluting with acet ile and water containing 0.1%

TFA, using a 10-50% acetonitrile di ent over 30 mnutes. flowrate
1.0m/

. t.ent 4 m t : { .
(st THRBE TRy Noep Ry Stk (FRe)” L atacloe Dl P e TP 3o BIRRGE LEST - ©
| 1b) 3. . - _2-allyl-N-

P A Y B o o R AT p gl el o B el ot
part of (hwlgymmygpmage (fesg)dr PMF A0ml)and the mixwee wasstiread fepihbBewmsogy to

}:Prgz: Papaq 6%&%%5!’023 rms ea‘gxlg{wl”gs &aré&oﬁgeﬁtﬁg we%%ﬁ?’%g?‘gr‘gc pr gﬁ{ec € t‘%ﬁﬂﬁ%

aci ds amMDBtuad thd brgikic idyet Sparpill Dhe bighic Mydewas Ovaporated gid\he residue was
Frnoc- Val - I | b- Al a- Papa- NH-resin, The peptide resin was then transferred to

an 25 panﬁeﬁrbx @IEOWWGMWWI{CABM%WW@ % cthyh positale in heXageies coupl ed

foll o I
oyl at | Sierbatfag o s0 IRULARE Risahe RUBRPAG 00614 QR SonBinclalll © | o
f rom t hevémeited fndiyness td gied [@)mawbeu@lmcmbﬁyl)pmlyl] @mtajmﬁe medhiyl ar

procedure tg that described in . The peptide was characteri sed

by 10 estep{7g); NMR(d s-Pé‘éﬁ%%l%%\} S d&HNmﬁ %fcﬁeak%ém%}esm}wra ofinlar

manner ogﬁe?@r |ge‘g, f 0 P
acet oni td??s?ég&;én watler cont alir?f %H)’gx%r;p&rggi, 2325{%’ 2!'!”39%5((?11 gg)g%gm }PH)
acet oni 34 (me, G0)28681(2s, 31, 3. ’B()nmmyﬂés(Zq,ﬂImy\S O&tneﬂli) (T (g YHIY, )3 (e tSEDS 1 on

tine = 97/ 31023

PCT/ GBo7+beishS (bs, 1 1y, - 43 -
18. 8m nut es; nass spectrorretry, me (ES+) 1070.6 (MHerr]); amno acid
anal ysi s gave Arg 1.02, (Ala + 11b) 4.12, Val 0.90, H's 0.95.

Exarpl e 213. Rynthiésis-ofl meﬂmh(&F@(Md:nzylotxyéém&'lpé-m&-lﬂ&ﬁ@aslpin‘d@.ﬂnb)l-'s- The
first pant of.th i s performed manually, using simlar

net hodol 0t °PAgmE aR&gihﬁf'&gg\é\fi bed for Exanple 1.4, coupling and
deprotecting the Fnoc-protect .00 acicgs and

A
AT

S

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

e

(benzyloxycarbonyl)prolyl]-(S)-alanine methyl ester (1.45¢g) in a mixture of methanol (30ml)
20 and water (20ml). The mixture was stirred under argon for 10 minutes and then sodium
periodate (2.45g) was added in portions. The mixture was stirred for 2 hours and then water

(100ml) was added and the mixture was extracted with ethyl acetate (2x70ml). The combined



Fnoc-i1b-OH in the appropriate order, to give Fnoc-I1b-Al a-Pi p-NHresin.
The peptwoa7B8828n was then transferred to an aut omat EEFLGBYLESs o
(ABI 431) and the renmaining residues.3y. coupled follow ng the
manuf acturer's reconmmended conditions for single acylations 10

| ncorp%@é W ‘%ﬁlﬂﬁ‘&ﬁ WedQp the resin
and pur’ dl_mre arative @Tagl_oggt%hng a-sl mﬁg%roce ure to that

descr i hiichlosontedmnp Kmnil) 6nd frieehylsilane (@fig)dad dem triflaomataticiasilldgywetel C, -mass
ln a simlar manner to_tha

Gescr | (g GroPmissrh ”?aﬁﬁfrgm%s”a' ol 5 Botse ppRiedcRd g Feidue PR
CONt a1 e ot HhchApghS Bifarborble APEAGCTRDLE! Ll S84 Sbraisg30 nutes.

flowr retention tine = tes; mass

spedt r cavaporgted b dry(erﬁdr)Th‘eGEﬁdt& Mmﬁe}i)by chromatagraphy amsxﬂcauahga gmadigve Arg
1.04, Ala 2.94, Val
Phv- Al f25%e ethyl arcﬂai%n e;se%e Waaﬁ%m%‘%( byl %ﬁs gppropriate fiations 5t part

of the GuRlBEBined¥ad eFfHordted ot hodo%ﬁk&éi%h&%{ ﬁ(ﬂ)‘e?g'-(ﬁ%e&%ﬁ é@ﬂ&gﬁ%ﬁ@i&d 20

synt hesr ser using simlar met toth cribed le 2.6.
coupl i ngﬁdmzaﬁmm@ 4]non-7-ylppmplenaterﬂ04ﬂgj, MNMB(d4PMSO (3B KEpsape datbling mdier to

per for kR s miflRe ofnriseieRer. 25 AR 10y (hair oPg S X TR8. Vo c
usififg amsi4A '@Gaﬂ&@%@&%ﬁ)%%*&ﬁ&:t%sﬂg ﬁ?ﬁs'o@ Ram)! e2d ¢, sHre peptide was

characterised by HPLC, nmss spectroscopy and no acid analysis in a
simlar manner to 25 that described for Exarrple 1.4; RP-HPLC (eluting with

et oni 44 1 cSTRERERT RS “#n"%uwgwrr? /Pg{: SPORIhIF AER IO

retention tinme = 16.68 m nutes; cro try, me (ES+) 954.6
(M err]); amno acid anal srs Ar 1.09, (Ala + |Ib) 5.88.
WD 97/ 31023 :

PCT/ GB97/ 00438 -44 -
Exampl e 13. th Al a- Arg- Al a- Al a- Thr | Cb- GIy‘NH(CH2)3NH C(=NH) . NH2

I(DEEQ A: ggﬁgssi karponate. (2. l%} 8‘3&?@@&% aéi}yg (§)2-41-benzyloxycarpapyl-€-grogh - 1 o)

2- Cpg or %[«ﬂhmn@e)pr@;ﬁoﬁme (3B AGn & MixQre’ SF 1BMASOIQRORI A ke (40hDT | NE)

was converted to (3- am nopropyl )am no-resin by reaction with

1, 3- di af® Srsrremweesmzedfﬂt)ambrﬁnmmmm fpp 0 hours. Thepiwasradipsisddars

terrpera;,;ﬂcii t A0, & ed to
an Applie |§gs§/1‘sa§edr$§8£4°%§%q e synt esi saesre gﬁ%ﬁ?ﬁ‘gd Esen??g coépl i ng
and depmsdrssaﬁoed ﬁDwateD@Otrﬂ)Emﬂnbé pHradpistedpo Gtveiei eshcantraied nﬁdrd&ﬂumsacmr ried -
out follow ng the manufacturer's recomrended conditions. The resin was

then wadhkePFEsWabtheR Feractsdvigh dichloremethane(Rx5Gmb. The c°§§fﬂepdét“@€é%w€’f°eaved

froppth ?(fi?’r.]i I
pr o?:?adu(raggf@nggat esch %d%{y &Q gv%g)%e pr o uc@gsv?g‘ée%cw act er | sed
by HPLC(20mb snd cyclolementd 600@@@;: adM faitbowed by il d%al?cb(Cx(@rSg) |lrhem1mtme was nmanner

to that scrlb for Ex e 1,4:. 15 RP-HPLC (el u et0|tr|Ie
and wat é? S @g@%&re%gﬁ%éeéﬂ%e 5§54 vaporat E’[ ‘H? th’ . Tant
over 40 dﬁEﬁ&HxWA]‘n'oﬁW-ﬁl%r%pi%ni% adld 48 4 hR)(1 1R); AURIR, 'DMBOF: %J&m&gj&fes
peaks due to the mixture of diasterecisomers, 1.25 and 1.3 (2s. 3H), 1.8 (m, 4H), 2.0 (m, 2H),
25 3.0 (m, 2H), 3.3 (m, 2H), 4.5 (m, 1H). '

2.5  Synthesis of (S)-2-[1-(9-fluorenyimethyloxycarbonyl)-6-o0x0-1,7-diazaspiro-
[4.4]non-7-yllpropionic acid (Fmoc-II-OH)



There.was thus obtained Phv-Al a-Arg-Al a-Al a-Thr-11b-d y-NH(CH2) 3NH2 (SEQ I D

NO 13) (329 ng after freeze drying); nmess spectrone S[err])
916. 5 (wDayBIoR3 20 (b) Preparati on of i,&%’gn%&‘ég :

Phv- Al a- Arg- Al a- Al a- Thr-11b-Ad y- NH( G 3NH. C(=NH) . NH2 : (SEQ I D
NO 14) Phv- Al a- Ar g- Al a- Al a-Thr-I | b- GI y-NH(CH2) 3NH2 (SEQ I D NO 13) -
(329 ng) was dissol ved in a g ter (5 mM) and acetonitrile
(5 nl) and 1-H pyrazol e- 1- car boxag d| ydrochloride (132 ng, 3

equi val ents) and dii.sopropyl et hyl a \ru,yx ytres, 1 25 . equivalent)

were added. The mi xture was stirre nmbi ent errper ature for 4 days. The:
m xture was purified by preparatQ RPOHPLC"and characterised by HPLC, nass
spectroscopy and amino acid analysi$in a simlar nmanner to that described

for Exanple 1.4. There was thys Obi! ed

Phv- Al a- Arg- Al a- Al a- Thr- 11 b- @ y- NH( CH =NH) . NH2 (SEQ ID NG 14) (178
mg); 30 RP- HPLC (eluting with acetp ¢ and water containing 0.1% TFA,
using a 10-50% acetonitril e qgraN ent over 40 mnutes. flowrate 1.2

m/mnute) retention tinme = 18.42 WO 97/ 31023
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m nut es; nNASsS._.spe rIEt Sl e er o acid

anal ysiregisel éﬁ?‘% tewasa(dgc{; {7'%?% %@4]%0“’[} Exanpl e
14. Ph &g adli045 I%tér'@m a}id'ﬁ!‘é'ﬁb-ﬁ 1Rt sdceinimidyl &dtBodatd St part
of the\&s)?rr\?pﬁemsa wgs cgyrlrl ed cgut ﬁlon an e [éhle?)?ygter?é 4:}»,0A sglnt hesi ser

and (0. 7ghm zetpne (3mBIwasadgddd. ﬁ@xeamdnnlepmssmd fon 18hour|s.e’l'hqapnm;1e was e
r ot ect am no acid carr manuf act.ur
e SR e feimeies (OIS RpreE wich ethen it gad haenans fyer e (Bl
( Iver ri fétﬁér@xfr&?t& Qibrel dlscatibd). O TRe pHIHTHIR) aqulbiss l"a?&"vl?as t@as@eﬂ witht h et hanol
dried (871ng) and then stirred gently with (10m ) and 2M

et hyI amomeentmqﬂsltyldmuhlor(cmdl@d thenl i} was emt@nmth dishloremethanef(@x 1 Omidi hhe.

RP- HPLC i ndi c idr se h ester ol,ution

Fol | owekermmei &t st eoperefai et (eestF e eyiotieed i aird Bar it

N-et hyl mmrskgdmethylox%abaayi)-%gowaﬁdstwé[a Jﬁ&ﬂ?lyﬂ@rdﬁ&h@adi@ f0.650ked W th
DMF. Evaporation of "the solvents ed the crude, protected peptide

as lhe forma VMR (@Wﬁ@dﬁ?iﬁ))mmmybbneef petks dugt the mixtarerdfxt ur e of

15" oi AR aSBoR, o o L SAL I RED PR e T R Syl R =1 10 @

Pv- A atm@ﬂn@, 1M)06 21, 2H)P7.65 ¥m, 4H), 7.8NBEUH)SEQ | D NO. 15) (168 mp). The
pepti de was characterised by HPLC, nass spectroscopy and am no acid

analysis in a simlar manner to that described for Exarrpl e 1. 4;
RP- HPL elu PAYEARPARS F using a
10- SO%C2g é on| E’rl I g‘é@a‘%‘f’eﬂael‘ogs %ﬁe}{h% I ovv2 Q’T‘Ia?;%‘ﬁm nute) .
retenti isaniemrE(SEQlIDBE) 2y nut es; mass spectroscopy, n1 e (ES[err]) 972.5
(M—l[err ;1 am no acid analysis g ve Thr, 0.83, Gy 1. 03, 2.17, 11Db
.9, Ar ghefirghpart of the synthesis was performed using similar méthodology to that described for
Example 1.4, but using Fmoc-1II-OH in place of Fmoc-IIb-OH. In this case the acylations
were performed by activation of the acids in the following way: Acid (1 mmol), HBTU (1
mmol), diisopropylethylamine (2 mmol), DMF (4ml). All couplings were seen to be
20  complete by the Kaiser test after less than 45 minutes. This methodology was used to give
Fmoc-Val-III-Ala-Pip-NH-Resin. The peptide resin was then transferred to an ABI 431
automated peptide synthesiser where the remaining residues in the sequence were coupled
following the manufacturer’s recommended conditions for single acylations incorporating

HBTU /HOBT chemistry, as follows. After deprotection, the resin was washed with DMF
25 (10 x10-20 ml). The carboxylic acid (immol) was activated with HBTU (1 equivalent).



Exampl es 15. and 16. Phv- Gap- Al a- Al a- Al a- Thr - 11 b- Al a- Papa- NH2 ( Exanpl e
15) (SEQ ID NO 16) 25 Phv- Gap( Me) 4- Al a- Al a- Al a- Thr -1 | i; gag\H2

( Exanpl Q8¥3108-Q | D NO 17) (a) » Preparation o%ﬁl{éﬂfﬁ&
Phv--Dap- Al a- Al a- Al a- Thr-11b- Al a- Papa-8#2 (SEQ I D NO 36) The
synthesis was perfornmed automatically on an Applied Bi osystens 430A

synt hesIE@Bﬁ‘ (1 Cévaalem) agd DIPEA R eduivalents) in ®MR f¢rGpproxinmetely) 11 mimhtdshe

sequent_i cou and depr ot ecti on of the a te.prot ecte
ami no Qrgtma e gth 7@&%3&6#&%%%%%@%@@@ 80 mirkytes e nded

\3\%”8'7} 't%&%xe% AP waSiildWith BRER (16 GOT0R8 A Foibe déprdieeriolae eddtdgrGasCH at

PCT/ CBOcarii@f using a 20% solution of pxpendme in DMF (two trmtments with 5 ml for46 -
t he appropri ate st he s th SI S, The conpl eted, r ried.
Yi eld 1m2‘3‘2°5§a‘( r%eac °n’ Fl"é?éh%g ‘glﬁgﬁlég’ﬂ‘bmthe

resin purified by prepar at Ive RP- HPLC using a similar procedure to
t hat described in Exanple 1.4, but using a Dynanmax 60A col um (one
i nch i nTles paptide maseleaved fedmtherxgsxm/byh-emmhomthlaimmmadf wndineroacetid aidii ng 0. 1%

i 1 AT A% wietpalapn (1) 5B e el a8y ror rh bt Tnf sy RSt 880 1 5
NG 36) whstdd thiddu Tf‘GntHeIFFA,%?e MScted filtratd &R dir?ﬂésﬁ'ﬂ*?otﬁ'}d nass

spectroscopy Inh a simlar rmanner to that described fo mple 1.4,
RP- HPL G:vapbration gnd\meh thecresulting yesidue tritaratedtwith etbertta |ymlah ghﬂAl%KhFA,laMSﬂ g a

Fetonti nf‘{lf A-Eie 3 SR BN G Bleoninsival s blubampts (R AR Fbe 057 1
( MH[ er r338TP54 C18 &dhlmn) ﬁKBi%atQ@a 5PaABhigdRird) %b(n?&re )S@l%r diasieRbRechiediies (7

m ) and acetonitrile ('8 _ treated with
1- H pyr mzmt@nlumfda@mmsmd thedessciolar diagter¢oh®0 with a retagtidh timefdi$4 et hyl

onl - aomades i @Rlontis e Ehpe B e T oo T A s pidegbr ™ -

pr epsir atiMeesdtaHivirdiebt Ril/ihibute. The @éﬁﬁm&%ﬁﬁae;vtpb@a&ammmounds
Accordingly, the m xture was treated with HBTU (87 my) and

di i sopr BBHCe esspntialivras desmibed fordixamples)4itn gDM:thQ B isplated sompenggsirboth o

e A YTPEE O O ARl e R AR B o

an easi atas@fmairmM%@Hmm@skhw&eﬁfed&@folimcrl bed in (a)), which was
carried_oqut _using identical_ conditions to those described in_ (a)

above, BE-HPLE @EPR% acetomt(lle) igny pye . mninntesy Bovarate TRl/mingte)yesentiona- NH2
( SE&) ! Dl = 153 n%ﬁ@t'gy)mé’g@ %ﬁ%&%ﬁw mlse (F%-b)gé%% nﬁYlHS)e driiNo %Q&al@? Fave

spect r oscopy, amno acid ana manner Fhat
descri beda B99FkpnhP@ Val4,73RP- HPLC (10-40% acetonitrile gradi ent over 40

mn, flowrate 25 1.2 M/mnute) retention time = 26.2 mnutes; nass

spectroscopy, nme (ES[err]) 978.5 (MH{err]); am no aci d anal ysi s gave
Thr 0.9 . 0 LA _ i Si f and
(i) %x\?'-ﬁ{ %-VAA% B EAGOm ‘ﬁgqﬁf b“‘ﬂf‘é{%“’ﬂa (ﬁlquPfgg ng) (SEQ ID NO.

17), whilbe synthes1s was performed manually, and the purxﬁcanon carried out. using similar

25  methodology to that described for Example 1.4, coupling and deprotecting the Fmoc-
protected amino acids and Fmoc-1Ib-OH in the appropriate order. The product was
characterised by HPLC, mass spectroscopy and amino acid analysis in a similar manner to
that described for Example 1.4; RP-HPLC (eluting with acetonitrile and water containing
0.1% TFA, using a 25-40% acetonitrile gradient over 20 minutes, flow rate 1.0ml/minute)

30  retention time = 5.56 minutes; mass spectrometry, m/e (ES+) 926.5 (MH): amino acid
analysis gave (Ala+1ib) 5.87, Lys 1.12.



)
)

was characterised as for (i) above; RP-HPLC (eluant and gradient as in (i
above) retention 30 tine = 28.4 mnutes; nmass spectrosco rr
1034. 6 (wH[9Bt§2p; anino acid anal ysis gave Thr 0. QOW%’&EM‘O@ I b
present, peak in Trp position for Gap(46) 4. WO 97/ 31023
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Exanpl eExampled:i- APhv-HeaA-AladA fg-Thir-IIb-xds Paph-NH2 (SEQUD ISM)JMI) ne

(SEQ I D_NO 18) A protected fra t%mant strategy was adopt ed.

Froc- G yhesvathesisoyasinepiorted manyally, and the gurifigation camisd QR Hsing similarmt i cal | y

?gn’?nr;l )AR,Q{H[ ﬁglfg%&forgﬁgﬁ?mon ?L@?ﬁ“‘%‘?’ﬁ?w@f&mgﬁg‘%‘%wﬁ? in the

pr esencOHused instedd of Fmopﬂ’qp@ll-ﬁt Fypbarprovectddlaminb)acids and Fanglls O thedoubl e
coupl ing strategy, (ip a siml manner__to that described in Exanple

2. 6)° t oARRIORIAM T’E‘C?@Gu‘ﬁé}fﬁs charastgased hytitEg )magqs(pg{;troscopy andaminge from

t ??f Irﬁz?'éggtﬁ%%g%gincﬂlﬁﬁ at é%)l Eegr?%]b?dgfr?gtgr a ﬁ%l%@;felmg% M8sin

was fi | hestadtriié dndowstenemisidingi 0. 196 TFA, dtsmgla@rmmtawenmw gradiértovacial.

Evaporatlon of . the so nt,s and subsequent freeze-drying from aqueous
acet oni FHRYtEs, Wdﬁ@édé)’i‘ﬁ R FeteBO HBE &t e‘&&ﬁ’@tﬁeﬁd@aﬁcﬁpﬁ“"(@% g/e The

pept | de(Es?l 485 GO ?%%ﬁfda%ﬁﬂadal}sﬁ VW20 JBBARRS 06 a1t 1Y, FRYEEEHRT 11

le 1 80% aceto I'e gradi'ent over 40 ri nutes,
flot\ﬂra05881 2 mM/mnute) retention tine = 26.2 m nutes. 15 The protected

id ) l.ed -am | h
i G of 1 tres PSS RIPTRI 15 DSy e pibe s RORET thedergtibas o, Avherian
and andRi éoﬂﬁéi?ﬂd‘?(‘ bmt@ame pégtthergsfﬁ%gtls tarﬁﬁéucaﬁélﬁ?&([:cgz:’: 1;1&3, Hesd 1689

sol vent, deprotection with H20O "and puri usrng a
simlar ppgnﬁédmﬁ-ﬁxmq-haneth@aum bed in Exanple 1.4, afforded the pure

Spect o Eg e A R IB RGBT TP St K04 i 2 e

for IExarmT){a? 15 gd , 2H), 7.9 (E2HPS.6 (6, 180 R%ApebAdthét fe gzsaﬂmnt (QavEy

m'nut es, 2 m/m nute5 retention tine m nut es; mass
spectroscopy, me (ES[err]) 972.8 (Mderr]); amno acid anal ysis gave Thr

P ar g SRamble 5C, s e A AR A S S Rip e, S EERG;

( SEQ | D THesydiBsis was erf&hﬂa neBualPLGE0YRmIRE BREMdbREY Ao iR edaned fed in.
Exanpl e 17, y%'ﬁt usin Q% drloxyet hoxy)gse(t?t | ] |epera2| ne in

pl ace ofExample by %egwar)mpmfeﬁméhe Fmee-oroteged Ameno acxds anéﬂtmqaﬁkaH in

Phv —4r g r D 30 NG
2936 gl el Tl e S SRR ITRAR SRR S50 .
aci d anaixame&o that desdribed f6r Brdntple DRADElQting Withhairadlesifidbadnindle-vmtepl e 1.4,
RP-HPLC (using an el uant and gradi ent
containing 0.1%TFA (15-40% acetomtrlle) over 60 minutes at a flow rate of 10ml/minute.
The product was characterised by HPLC, mass spectroscopy and amino acid analysis in a
similar manner to that described for Example 1.4; RP-HPLC (eluting with acetonitrile and
25  water containing 0.1% TFA, using a 10-50% acetonitrile gradient over 30 minutes, flow rate
1.0ml/minute) retention time = 18.28 minutes; mass spectrometry, m/e (ES+) 982.5 (MH");

amino acid analysis gave Arg 1.12, (Ala +1Ib) 3.8, Val 1.12.

Example 6. Phv-Arg-Ala-Ala-Ala-Thr-I1b-Ala-Papa-NH, (SEQ ID NO: 6)
30  The first part of the synthesis was performed manually, using similar methodology to that
described for Example 1.4, coupling and deprotecting the Fmoc-Papa-OH (used instead of

Fmoc-Pip-OH), Fmoc-protected amino acids and Fmoc-11b-OH in the appropriate order to
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as usedwIBIg®pl e 17) retention time = 20.5 m nutes; nasl;aggg%t roscopy,
me (ES[err]) 1016.8 (M err]); -#ki-no acid anal ysis gave Thr 0.89, Ay
1.02, Ala 2.98, IIb 1.05, Arg 1.00. Exampl e 19. - '

Phv- Ar ggivd BmAL-Thi(OBujHIb-AlHP43ayNRaesin NTGé péfiddinesit SasiteD thtkfefed ©0n
Usi ng an anal ggous procedure to that described in Exanple 17, but using

fh ((a rzé automafed, fyrabesiet (447 4A1) qqfiéhrf FeopniRg residugs t.vzteaﬁwn’fsé follawingtshol i ne,
e, el irer’s recofHihédp bonditiqns for sipels agylatiqns incomporsting HBTYHOBT.

pept i decheadstyyurTHe pegitide was elpaedtfrone theitesih and purified byoprepaativerRR-BPLCAT
descri bed for, anple 10 1.4, but using a Vydac 201HS1022 col unm (one inch
i Nt & nNSING wa&@r progedyre tqthat deschibed 1a ExampledqT s pentide s coprratorised biat er

cont ai ny 0,k & = 3 : Lyt . : ' . flow
Fate. of G s shecrdsl sy et i) A ahaly G 1Py Bl B o P deliibed for
spect r déxamgple ddg RP-HPLEr(Elutingoith asetohipdle and Riatekiebiainimg 0 6FF A5 lusimgta and
gradi en ,used 1n Exapple 17) retentjon tinme = 24.2 mnutes; nass
spect roé‘l:‘g@?,a"ﬁﬁ"@“(‘%ﬁi&gr)‘w, ’O%}E“P eVt 1.0ml{miguted FCHliOR MG X gave 15
Thr 0.8 ) | , . . .

1 (2 i i ey e e 1006. (VI hing aid goalysip e e

4- Nk r oph@,Aslald88 dibnks04yidr 851 ori de (1.013g, 5ol ), _
1H pyrazol e-| - car boxam di ne hydr ochl ori de (0.733g, 5nmmol) and
N-di i sopropyl ethylam ne (0.88m, 5mol) in acetonitrile 20 (10m ) and

v&gf er (ERmhhleR" ePﬁ@idli%aﬁl&la%f’ﬂillbemﬁ‘?ﬁuﬂﬁzf @EQUD Neyrg. Preparative

was carried out in tw portions using a Dynamax 60A, C18
col uim TheBrst pa of thesynthesis was perflironed renyalbt, using ginntar meslprdologiy tto thae and

T OB ADELEY Rl <ol B et o P RS ML O e
conpent Fﬁ:b&d’i}%lml)?l?ﬂlo@-fpir&eétéd SmiRacRE A8E FricelIIROECiniie aiprdiiidecHibingon
carbon (100ngy) and 25 hydr ogen was bubbl ed t hrough the solution for 4

hours. Eive FmocaYglsiib-Ada-Prpariilerssiny The peptidei resin anais thendransfraeditecanni t h wat er .
Vol ati | rial r b aporation.to gi s 2-.

guani :Zii %ggﬁ%%l)sgﬂ%mgﬁeé (‘ﬁgﬁégﬁ&é‘ﬁﬁ %lﬁeg'@“ﬂggl ?Wﬁ\%“%ﬁ%ﬁ"éﬁ%ﬁhﬁ) (after
dryi ng fiafiiifacturer’s rBedrameAdsd caMditioNd ﬂ?sﬁ%le'a@ Btions indétpsraaRP HBTLHOBT

Phv- Al a- Al a- Al a- Arg-Thr-11b-Al a-Papa-NH2 (SEQ I D NO " 21) | The first
part of chesastsynkhecpeptidewyas pleavied framthedesimand purifisdrhy preparative RE-HERBE0! ogy to

th . | . N T DI P tiyvation d

(1o i e SRR S ST LR 0

PCT/ GBO HPLQ4 fikss spectroscopy and amino acid analysis in a similar manner to that describ8d for
Example 1.4; RP-HPLC (eluting with acetonitrile and water containing 0.1% TFA, using a

10-50% acetonitrile gradient over 30 minutes, flow rate 1.0ml/minute) retention time = 20.87
minutes; mass spectrometry, m/e (ES+) 1004.6 (MH™); amino acid analysis gave Arg 0.96,
25 (Ala+1Ib)5.05, Val 0.97.

Example8. Phv-Ala-Arg-Ala-Arg-Val-IIb-Gly-Papa-NH, (SEQ ID NO: 8)

The first part of the synthesis was performed manually, using similar methodology to that

described for Example 1.4, coupling and deprotecting Fmoc-Papa-OH (used instead of Fmoc-
30  Pip-OH), the Fmoc-protected amino acids and Fmoc-IIb-OH, to give Fmoc-Val-IIb-Gly-Papa-

NH-resin. The peptide resin was then transferred to an automated synthesiser (ABI 431) and

the remaining residues coupled following the manufacturer’s recommended conditions for



Frnoc- protected am no acids and Fnoc-11b-OH in the appropriate order, to

gi ve Fnoc-11b-Al a- Papa-NH-resin. The peptide resin was then :
transf eng@@d78m2an aut omat ed synt hesi ser (ABI 431) arRCHEBIHERE] ni ng
resi dues coupl ed foll ow ng the manuf g%r er's recommended conditions for
singl e acyl ations incorporating HBTU T chem stry. The peptide was

cl eaved.fromthe 5. resin 1 fied usin sim.l ar ocedure .t o that
descri HUREF ﬁclf%%é"r}‘ﬁﬁfé“ﬁi?%’.‘““ﬁﬁg‘%@&%@ %lm%%mﬁﬁ P& ?@3@3@’%9{% nass
spect r Oggiand paHfiedby PreparafveRAIIMICudihl 2 sithillr pRicediErd iethat Gestiisdd in
descri bed for%Exa I%ﬁrl. 4, RP-HPLC (elg%i ng with acetonitrile and water
cont ai nExanyle 206 The peptice wastharpcierissl OBPRCemess spestrascopyaiidaming geid 20

' | .1.0 ni/pi ' b b TRy 7 i ; ‘
Spoct r By in RSy fpre o R hel ool A Expte Lo RRATRIT (g i 05 S
(M-H er gdetdiithifd drd) watBGonthirdfig d.l%\'FFA(]S\hsng@Y@JSO% detbnitile gidie o%ds 30Thr 0. 74.

Exanpl e 21. Phv-Al a- Arg-Al a-Arg- Thr-11b-Azgl y- Papa- NH2 (SEQ I D NO. 22)
The fi rsimpes: flowfrateHeOmiyminyte] retention tives + 8.13 dninatasiandsy spesiametyfear

et 1 vt Vo ank AT g i i Bt ARRE B e VRO IR 20 0 i o

and Fnoggkl b-OH in the appropriate order, except for I ncor poration of
the Azgly residue. The Azgly residue was incorporated by coupling with
Frnoc- Azgl y- OSu (obt ai ned as described in EP 518655) (4 equivalents) with

HOBJ, (0 i val FVEMIAA 12PinoREE" ours. There was
t hu%o ob#%mgﬂyl%?&zﬁo&@%’g%a- Al m r e§i@6r{1rgﬁgg8?i de resin was

t hen tr The bpithets Wwas peffonrednainelly sandl the phrdfedatioABarriéd by, asidg 8ihildr he

remai ni ng resjdues coupled follow ng the manufacturer's reconmended

condi t i Bigthodglogy to that desaribed far Hixample A 4. renplingsnd deprgtectinebedBPcc heri st ry.

The pept, Rent ; ' Uk £ Lag a simlar
or ocoduPiotEesfiinfio SEHE find EARLIZM in the dybBpbiptad fing pRibulievdls

ghzranr ?; err;amng‘?:h?I Hyl?ﬁlglgc, quggoid?p%ggcpf or Excgrrﬁanlags?dzd S;QI'5 HPL.C ?:aﬂlo ? I ng

i ) I for e 1.4, - A ut i

vii t B ac 8 described fos kxampledh4: RrHRLG: (Glnting vathoasetonityile and watey cqntaining, o/,

acet oni fyriie r agth,ent g 1 f : 113 Bhi ention
tine = gflléq?ng‘ﬁg%gg;glga%g/gép%ctro téﬁtdﬁi\ééﬁ{éﬁgﬁ%% ﬂgclt'r'osplrnl:a'il)i/\é)( ES-))
5P o= ey o St e e e SR
. 99. . ampl e. 22. <Al a- Arq- Al a- Arg-.Thr-11b-Azgl y- NH i
23) 30 mﬂﬁsléﬁé‘feo‘g&ﬂs1%%@&3&?’@*3&%%&%6395(}Ehzbed in Exanpl e 21 was used.
The first part of the synt hesi s was performed nmanual | y using

HBTU/ DI PEA activation, to give Fnoc-11b-Azgly- NH-resin. The peptide
resi2l wdxample 191 dthotAlarArg-Ada-His-Nal-Uibed P apasNBla s(S56Q I NQ: 1930A) and

\AVC::)T? (73{38 %g'gggaan of the synthesis was perforined manually, using similar methodology tothat

the renmeieliriiad FOSELHGsTe ¢AURNBHANS Aid QPrdietinBShdPRLE-PEHALOET (uSed jaseadBNded

condi tions for single acylations incorporating HBTU HOBT chem stry.

The pepthinec-RipsOH).damaecdprptesied amino acids and Fimpcaiiet Q¥ the approprigie erder ta i ve

RP- HPLC, _: Us§ .9kl L arp pr Qeedur e t | | mple 2. 6.

The pept%“:’j?eh\?\lg% ch yrya%?epra?ézgfgé;{%aﬁ%,peﬁg&sesgg%&#gg%c%%ﬁfegrﬁ tJ’eii@“(nt?no acid 5

aniaI2§$si Sau'tdinzf]teds byritheafsen@BIeN3 1) end the tentiésiag rdiidhel osupfedfollbwing the RP- HPLC
eluting wt

( gmanufacturer’s recommended conditions for single acylations incorporating HBTU/HOBT

chemistry. The peptide was cleaved from the resin and purified by preparative RP-HPLC

using a similar procedure to that described in Example 2.6. The peptide was characterised by

HPLC. mass spectroscopy and amino acid analysis in a similar manner to that described for
30  Example 1.4; RP-HPLC (eluting with acetonitrile and water containing 0.1% TFA, using a

20-50% acetonitrile gradient over 30 minutes, flow rate 1.0mi/minute) retention time =



acetonitrile and water containing 0.1% TFA, using a 20-35% acetonitrile
gradi ent over 20 . mnutes, flowrate 1.0 m/mnute.) retention tine =
7.26 m nweesy3102%s spectronetry, me (ES+) 945.6 ( MH BFFEBI7/00438 4
(Mr2H err]); am no acid analysis gave_4¢a 2.08, Arg 2.00, Thr 0.78. 10
Exanmpl e 23. Phv-Al a-Arg-Al a-I11b-Al a-Arg-Al a- Papa NH2 (SEQ I D NO 24)

that  t ha SappReial sheckbulcl ATESE) T8 5 (MR BRIGy il R RER ARICPD

HBTU DI REgy, @Aw-wnb)amz VAW90, Bigs 0.95. Fnoc- Papa- OH Froc- Al a- CH,
Froc- Arg(be) OH, Fnoc-11b-0OH and 5-phenyl valeric acid in the
appropriate order. The peptide was cleaved fromthe resin using a simlar

procedur,e. t t (¢ I {1pps purified
usi ng pr@p%'g%!%i\;'e %@ﬁ&éﬁh@ﬁ%ﬂg"v A‘?ﬁpeNH ggEtéoI%gt escrl bed for
Exansl e Thedfirsepadt ofitlie syinkhesia \@'sqﬂtﬁsﬂhedxhamypmmg sitdlanmiethodology to thant ai ni ng
0.1 %FA (15 30%acet nitrile). ove 90 mnut&g at a flow. rate of

10 / mi rdggribed for Example |, ?P&P‘&EW& &anassprpgseied aﬂ’é%%a%%%@tdr oscopy

and am _ken d
Beanpl ¢ TaE L OHE e epploride w?hm}é%%%ﬁ{% FRPAR Pty Rin CRRCRAIRE i |
0.1% TFMMemgmf&&d&G%ammmdtsynﬂxesmemm nBl))axdrthefbnmmngees;dxfeb ow rate

' etention tine 2 masss tr me (ES+)

1.0 mM/mnu 0. 02
1061 5 (RpleR plowing the Masaciurer QRTINS SondiBoms Coriasis PORFS v, Al o
3 (2 Cyan(c)%g |%]k‘ﬁh| opEen %heflrln)proplg gi @ﬁ%&%fg{m erﬁ’%%g%a- Papa-

NH2 by propfpative RPBSHPIZ] using a sindilee peocedire 30 thasdebcribed ihi Examipdn2.6a The

er f or med nual ly usin net hodol o to,that descr| bhed for
Dol o Rerae s charhiaa By FNISe-hass AOFCRmEstby s0d priae 45id FRal e Fof -
Fmoc- Pi pm%er tfﬁﬁ?d&f:ﬁﬁé?ﬂ%?ﬂxﬁﬂi‘al@q ARIAPAL e fHHRE wxihbacgdnitﬂletdaa VARG Opri ate

order, and 30 usi ng 3- (2- cyanobenzo[ b] t hi ophen=5-yl ) propi oni ¢ aci d
i nst ead cint&inipg b THAe ubing adDeb 0% aegtonitrile gradivduoter i@ sniputes.filaydrawsi ng

t Ci to that d le
D PR Sy ity Sheglafi e LRES FRORRT el o BETE R AP DO A MR T
(15 40 A)ammo acid analysiV@at/AR1084 Ala 2.94, Val 0.95, Asp 1.05. _
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acetonitrile) over. 60 mnutes at a flow rate of 10n1/mnute The product

was chargcterss P r 0 I d anal ysi s
oo nEebnlefh Pyt A BRRR ARG PBRE SEO AN 3F [, 51T

(el uti ngThe fibst pag bOthetsyhthesiawds viied oRrQtcthalicAly On AABIA3 1 Waiontated

10-50% acetonitril e gradient over 30 mnutes, flowrate 1.0n. /m nute)

ret ef®i osynthepiserusing sjgilsr methedelegy tmsd%ss@aqdr!@mle Méocles[xéme]ﬁchi 14.7
VH
b oy R 6 B UE BbolNE o), o el Fmoc, At hotdrnokdety THC.

remainder of the synthesis was performed manually, and the product punﬁed by preparative

;-

RP-HPLC, using a similar procedure to that described in Example 1.4. The peptide was
characterised by HPLC, mass spectroscopy and amino acid analysis in a similar manner to

25  that described for Example 1.4; RP-HPLC (eluting with acetonitrile and water containing
0.1% TFA, using a 10-50% acetonitrile gradient over 30 minutes, flow rate 1.0ml/minute)
retention time = 16.68 minutes; mass spectrometry, m/e (ES+) 954.6 (MH"); amino acid
analysis gave Arg 1.09, (Ala + IIb) 5.88.



10 (a) Raney N ckel (1g) and hydrazine hydrate (3m) was added to ethyl
5- ni tr obenzo[ b] t hi ophene- 2-car boxyl ate (25g) (obtained g‘ia‘ ri bed
i n Syn. VW#H31023 1901) | 21, 959-964) in ethanol (500#&@%’ ggr](}. A
vi gorous reaction ensued and the m xi4ge refluxed. Further. portions of
Raney N ckel (1 g) and hydrazine hydrate (3m ) were added at 10 m nute

interv t4 X DAL of=1~In] BRYVINGLUr € was then
refl ux%@g{rﬂglﬁ ?ggqn@rﬁﬁégéﬁeTﬂ%ﬁﬂ%&g% |'I(%(e§é§|r§%g the filtrate
evapor at ed. The (SEQ dNO=B!) di ssolved in hot ethanol (300 ml) and
activated charcoal was added. The m xture was filtered and the
filtrate evaporated to dryness to give ethyl . _ :
5- am ngRkenz i S ; L TThe | e yell ow solid.
The so?‘l@d wggmaa S&ggﬂpg?gvéliﬁ-%%ﬂ? ‘F‘ﬁs{aﬁ‘{%r(l) c%@gin(tc?g?ﬁimﬁ hydrochl ori c
acigl (50n ) (SEQIDM®@r13)130m ) at [err] O[err]C. A solution of sodium

Wfa o) Beloroity Lo oridn reppe i 4a S 825 pmacls charaitable chlogfel s bamertsd Gt | on
of pot %ﬁdgw.gm reh SioNByRY 1,@29&%@;@%& (e ARdR @bmﬁ gg?:g for |

m xture wa o warmto anbient tenp ture and 't hen
50[ er r h@urfap amdiEntiempesagure. After thdreugh washing witls DMF aheresinovasardnsfeaed tact ed

ith chl . 150n d th ic | . d with sodi
et abi SteRPeLBlesyaens s R peb i Sniten sod i soapmniat St B drpuSiion”
eVRPOr 3f fid apProphife pRolRbWaAmdid acidd \Wasatristsut Polldwihe thetMarificRurBl ©9r aphy on

silica using a ..gradi ent of hexane increasing'to 10%ethyl acetate
/ hexanescomivaended conpfitionse Thegesin wias thes mashed with methsinpbandadried€0dp2eht Bak t o

e B ORER SRl b SRS e B Db P AL AW i 35 (M
1H), 8. ure to tHa€l desbibed #OExdnible 2.65qHE ProdurEwEXHifacte?Bed b HBRICS Mnaks S0M )

was added to ethyl 5-iodobenzo[b]thiophene- 2-carboxyl ate (14g) in
et hanolspg¢cooerpy and amineagiil apalyss Weassimilar manher to thubd¢soribed forEsamplg il e

129 5CORGRARE X Bl AP A VS SRR B 98T AL BTk 1b18ES, VS

PCT/ CBX¢t68H:38 gradient over 40 minutes, flow rate 1.2 mi/minute) retention time = 17,76 fhutes.
addi tion of dilute hydrochloric acid. The m xture was then extracted with

di et hy|Therenwas thys gbtained thmm-@mﬂwwgm&waﬁ 4SEQ %N@E) 43y Ieol |
o g ! : . > (
bera (S MEPRLEE ) ek sibcipmegry, SRRSO MHOPTen - - BATPO T €

8.05 (s, 1H), 8.45 (d, 1H). 5 (c) Oxalyl chloride (2.7m) and DVF (1
drqp) was added to_ 5-iqdobenzo[ b]thiophene- 2- carboxylic.acid (3.059)
i n 201 cHbbr orfeRaRRaERS Fv- Al dredleA e ar b Gy HERE RGN AR,  gas
evol ution ha(gE@ﬁ@ 1% e mxture was evaporated to dryness and the residue
was di ssol'ved in F (10m ). The solution was added to concentrated
agueouPlariviarArg-ARBAld Thr-Hb-Glg-NIGCH0NH, SEQIDNEG: BJid329 mp) wasdienigddet e,
the m xture was tirrzﬁmgor 1 hour.. The soljd_ 10 whi ch precjpitated was

col | ect'B@ iFe Pt water Ghml) andpcstonils (fa band lrH-piyrazaie-| raeioxamn The

olid xsl i andyl } : ed at
oLerr] RN TIPS ehfhy Q%NE“&{ 20m%?§§§°%ﬁ%§§%£§ﬁ?§ﬁﬂﬂ (3g). The

m YASur eequivalent) weredddest. Thelroixture Wik tirred at amibient tempeastuteHfon4 dade Theo wat er

60n th l.i.d ich precini d | ], filtration,
Coonc Pt i Bhtibing bW pebaflitt RP-0BLE a BB tosed Wb gmasy 11211 1
i odob } ; ; ; ; A 7.9
R AN A Y R ot

ere was thus obtained

Phv-Ala-Arg-Ala-Ala-Thr-1Ib-Gly-NH(CH,);NH.C(=NH).NH, (SEQ ID NO: 14) (178 mg);
30  RP-HPLC (eluting with acetonitrile and water containing 0.1% TFA, using a 10-50%

acetonitrile gradient over 40 minutes. flow rate 1.2 mi/minute) retention time = 18.42



(d) .Met hyl. acrylate ( 2g), triethylamne (2.35g) and pal |l adi um acet ate
(0.05g) was added to 2-cyano-5-i odobenzo[ b] t hi ophene _&4. 8_@3 i€ DIVF
(25m ) aWOBE2X xture was stirred under argon at 95? PP‘P M43 30
m nutes. The m xture was allowed to cqgl and then added to water 20
(50mM ). The solid which precipitated was collected by filtration and

di ssol v, b 3. ; ' . ; I Xture
i1t or ety S iRy, me TR PIr EIRlE0 Rt MRy 0% TS SN0
evapor af.peAkGd.2§, weg 1®0hy| 3- (2- cyanobenzo[ b] t hi ophen-5-yl)acryl ate (2.59);
NVR (d6-DMBO: 3.75 (s, 3H), 6.7 (d, 1H), 7.8 (d, 1H), 8.0 (dd, 1H), 8.2
(d, 1H), 8.3 (d, 1H), 8.85 (s, 1H). 25 (e) Met hyl

3- (2- cyRpal AMRASB:-KlnY, I .gqggnated in THF
(20m) m%%@bggﬂ adi um%ﬁ %l)agragl(i)%k%.el g?lg?) g%%ll?ﬁb (l}% il the majority
of the Thefitst payt of the synthesin Wwad cairied atit onppdapbicd Bjosystems #3844 synthesissnand)r aphy

(silica,plates . .eluting w,th ethyl acet.at e/ hexane 1:4)., The m xture

(oL Bl b e dho A0 o e apBoby: SrASRN S S S ol

cyanobeggghidwing I RERufactiieP B r&dfinfentdd fotlitidHRN§tafhg oRABYS-Gily-DEBEdZy? 0% of

starting material. 30 Sodi um hydr oxi de (0.23g) was added to a m xture of

t hi s presteroesin (Mérpificldresial (0. 3431102 Sanmiole). The resinewas(vashyd with metkanol andir e was

stirred,fo hour s, . The.m xt ur.e justed t err] pHS5 with

concent f‘ﬂ?‘{;%fz’ﬁ%f g thep Ft&méfc(ge&h& H‘\ﬁ@‘?%‘ﬁ‘?éﬁ 6‘?@@8&%‘{‘/ e@igﬁﬂ%’f’i ’8?#’?'5’1 (Wove

t he1d HFnily &9@ibient temperature for 7 ¥63s9 RPSAPLE indicated a rapid release of methyl ester
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The pH o selutien follomed ki@ siaveeoryaisienite the dightly mjorphydopiili Neethylamideat ed

hydrochlori ¢ aci d I xture.extr .t h dichl hane. The

extract ?‘Wﬁee‘ﬁas(a%gﬁfﬁ?nda‘%‘g ?%%rfr"a‘)‘é%sr%%%‘a‘.* M%%ﬁ%hgv?%?%&nec'%g‘%ﬁ?nﬁ‘ﬂ ed by

[ eVer Se afffiied theirads) pRcoddd Peptide AOthe KBethyiaRadd, 'ﬁ{tcbeﬁti@s" Wwal @dpkotected usihg 40%
e

met hanol /water increasing to 75% nmet hanol /water. T _apl%g(ﬁ)Prl ate fractions
were 5 ageinpireelfTEAJTES apbyvaee(P0::$ :¢i) gad purified by preparative RP-HPLC using a

v § CoRPfe pehcp gt B aetcibafh BbiipD §d S B A -l pcb IR, |
1H), NHEt (8EQ(ID) NOH)15) (168 mg). Thapedtide s characterised by HPLC, mass - _
Phv- Arg- Al a- Al a-11b-Al a- Arg- Al a- Papa-NH2 (SEQ ID NO 26) 10 _The synthesis

was per SBEHEOSCOPY #nd pmjno aidjanalysisin aisimilarmanner iy thatsdesaibed fordixagmpls kit ar

nmet hodol | : : . { NY; degy, ot ecti ng
the P SEUELE efithe QifHGR I ahd bR o abine . P4 @A O, 23 i o
aci ds armdetbnitrile igtadicnitiover 40ain, flow ratp pr2apl/midute)aewation thihe =pI7@funinuwes

Si PP ar SR AR ReopRatVeTES: PBEG VB AR P Sraly e 0y B v 15
acet oni trj4 emansl Mgtego. containing 0.1% TFA, using a 10-50% acetonitrile

gradi ent over 30 mnutes, flowrate 1.0m/mnute) retention time =
17.45 m nutes; nmass spectronetry, me (ES[err]) 1061.9 (MHerr]);

am no aji d a;]al Yil ) ggve Arg 1.94, Ala 4.04, Ilb 1.02. Exanpl e 26.
Phv- Arg ra- Arg- Al a- Papa-NH2 (SEQ I D NO 27) 20 The synthesis
vas per fpyigdpatihBLA RS RYIIBIARIP ALV (Exafpld b?sgw AN %3$1) using
sim |l ar nmethodology to that described in anple 2.6, coupling'the

Fno&s PafthvedapiMe)s-Ala-Alprida-ThollboAlacdP ana-NH, (Exdmplel @ S ELHE? di§kildd e or der,

with the exception that the Fnoc-I1 b-

(a) Preparation of Phv-Dap-Ala-Ala-Ala-Thr-IIb-Ala-Papa-NH, (SEQ ID NO: 36)

The synthesis was performed automatically on an Applied Biosystems 430A synthesiser,
30  using Fmoc Rink Amide resin (0.25 mmole), and the sequential coupling and deprotection of
thie appropriate protected amino acids was carried out following the hanufacturer’s

recommended conditions. The Dap residue was incorporated by using Fmoc-Dap(Boc)-OH at



OH was i ncorporated manual ly. The product was characterised by HPLC, nass

spect roscopy and amno acid analysis in a simlar at
descri b&MOPHBIRXanpl e 1.4; RP-HPLC 25 (eluting with ace?gg:?fgrl P@o{ggd wat er

containing 0.1% TFA, using a 10-50% aggtonitrile gr adi ent over 30
mnutes, flowrate 1.0mM/mnute) retention tinme = 20.7 m nutes; nmass
SPect I giipp¥oprittetitdge oh e’ hth$§i93'rﬁeé%ﬂ(ilefeﬂ]rés'in%ﬂﬁediCYiildiD@Dz/ (Weightre Arg
1.92, A|a"?6’ IIb096gy Exanpl e 27. §(eﬁﬁ

Phv- | | gaify §924ng). Thmmudmgs #lbaveldefpmn Mme@sa@ pwifigl by preparative RPHRPLC

gyg}?g;&&gﬁ%fmi SRRSO g S oo ARt PRl o D ims” o

depr ot @&dd inéh infGndiI4amndian) dluting with acetommle\@dgﬂté’rjdaﬁ&xmng 0.1% TFA
PCT/ GB97/ 00438 -

OH fusdgrailient Kh#0%acianitrile) pve0sP minwtosatn Sowsate of émmaeqed@ avahv-

LG, TappoerSie T dyp-BRaPaRnvR: for0 Moy (ROREF e RefdiNT T SET 1Y
t hat d%ﬁﬁfabtéﬁskdfwm@ B4 hats specirbycbpitia 4 Shillat ﬂmrttb that desceibed fopi tril e and

wat er containing 0.1% TFA, usi ‘g a 10-50% acetonitrile gradient over 30 5

m nut eExampisil 42 RS-HPLO(eluting i M@n@ﬂﬁmwﬁtm -h¥nTk Asusingeas s

o 1 ARl aedE Blichl dyor 4p b Ft Ml i IGRO R AEG Vo5 0oV
Phv0Al aniffatesAhass!shéctdséopi ﬁ;{aﬂdﬁs-"f’apm ARy, SEQ | D NO 29) The synthesis

vvas performed manual ly, using simlar methodology to that described for 10
Exanple 1.4, coupling and deprotecting the Frnoc-Papa-COH (used instead of

Froc- Pih) O4)ThedDap p@ﬁﬂc ﬁpm(cjﬁabwaﬁdu;quanmwﬁ amil amdwwmr?tcﬂqj%mlhanme
T
o bpar AR Pt bRl R n e v rdE ) b bR et

S pect I OfRIBPYS PmitrélfttddPattmitiert Réthperhtire for & widekl RRLHPBORRdicdted bllguogescr i bed
for Exanple 1.4; RP-HPLC (eluting with acetonitrile and water

conkSai reonyergionds wromgsponding Gaparptids Attemmeé Preperative RPAPEGtfadsdte 20

m nut €Seq t mass
Toaet - omblty S QUMI LI Ghal CAEDKBEY! bSO pdenlth b pmTy | O
acid ang@7yfg)and@¥isopropylethiamine 30 ,mléfomrés}Qﬁ DMF ¢5@adsOR16 hours to convert .
Frnoc-11¢c- OH was obt ai ned usi ng?an anal ogous procedure to that described in

Exanpl ethggnchanged,Pap peptidledp thedetrasnetbylgwaniding (@endfed peptidsi ddegriai ne net hyl
ester Hﬂ%ﬁ:ﬂt&?ﬁﬁx?c&hg&ﬁ d%habled an?ésxeq \Rgéry vmf-fﬁ)é (c%ﬁ&ﬁ%n.@&dr ochlori de

in step 1 oW n terned a

Boc2q D) dégetibed m(ﬂ)@vhlbhmﬁﬁ%medabnh usiiyRdértidal éﬁndltihnémb (hase Sdgpribéd idda m  1H),
2 1d (m 1. 2.1d (s, 3H, 2.6d (t, 2H, 3.8d (s, 3H, 4.05d (m
4. WPVERP Byt °ﬂ3 3d (bs, 1H). 6.8d (bs, 1H): 25  Methyl

2 [(3R) (ip- (NPM-%Va AQHIAML ?M- -?‘E”)lda%l 5§k?~$}\ %’f@(ﬁ% %ﬁ?%{%}k&%&%ﬁﬁ%t at e

3 4d ( n'cha’iw,tmsad Bgd HBLC s spectroscogy,(ind afmino 24l analysislin( asimile mabnerSo ( bs
1H; that described in Example 1.4; RP-HPLC (10-40% acetonitrile gradient over 40 min, flow rate

25 1.2 ml/minute) retention time = 26.2 minutes; mass spectroscopy, m/e (ES ") 978.5 (MH");
-amino acid analysis gave Thr 0.90, Ala 4.05, IIb present, peak in Trp position for Gap.
and
(if)  Phv-Gap(Me),;-Ala-Ala-Ala-Thr-1Ib-Ala-Papa-NH, (122 mg) (SEQ ID NO: 17), which
was characterised as for (i)_ébove; RP-HPLC (eluant and gradient as in (i) above) retention
30  time =28.4 minutes; mass spectroscopy, m/e (ES™) 1034.6 (MH"); amino acid analysis gave
Thr 0.90. Ala 4.11. IIb present, peak in Trp position for Gap(Me),.



2-[(3R)-3- (N-[ 9-fl uorenyl met hyl oxycar bonyl ] am ni o) - 2- oxo- pyrrol idin-1-ylJac

etic acid; in 75% vyield;, NWR (d6-DVMsO: 1.9d (m 1 2. 3d 1H),
3.3d (nmwae93ezB 0d (q, 2H), 30 4.3d (m 4H), 7.4d (m 4 ?’@?Wg‘?ﬁn 2H)
7.9d (d, 2H). WD 97/ 3102347 -
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Exanpl A Allf Az AIA TR B lide NO 30)

The sy%@%?ﬁﬁ%ﬁgﬁ aut o?r.atica ﬁ?fﬁ%ﬁgﬁ;\%ﬁ 57 aut omat ed peptide
synt hesi ser (SEQ IBNG: 4% Ani de MBHA resin), coupling the Fnoc- Papa- OH

o Cept AORRSHiA TR S W o d el S o e el Tey s
aut 0%&%@%&2 rog aaearﬁpnemsyétgﬁxk Q%H 8 Yyhifesi R BY Baﬁﬁxufgq;mﬁgxy-

reco nded conditio or single acylations, by activationo
car Box YOH ¢2mmiol) with Brebloyotritylchlorideresini($gpmupyl) caPHELI( i0mil}ia the presericeaf ent )

and .1 equivalent) jn f-or approximatel.y 11 m nutes. before

t r ansf gﬂ‘dglﬁ"pt'%l?tgg‘%ﬁ’ﬂ“)‘er@@'%?“&f‘?%?ﬁmb}ggfi?‘ﬁ’é c‘?ﬂ’{h}/‘? girateey Hnﬁﬁﬁ? i mat el y
60 M NiyhGshepRthht i stsediin Exanpletes) 1o il cq&péli% (211863, 0, in a 10
simlar rrar?ﬁer to tshat ollesc):(ri ged irf E%r%lggmg% 6. Eeisgrrx;n?ﬁuaﬁ2 cgbplﬁ??\ﬂg of the

Frroc- | Ichea®ege from theyeesinawith dighlonemethane (80 ml),Bicetic acidh ey andytrifiuprgetianol

chem st The .5- phenyl val eri ¢, aci . _required oubl e, couple to obtain
o bos: (P Ragpet HeteTot § pof e resip o' Blipred o Yibhfe SREP' ¢, L2, 00
fram t KBcKiISfnibiRine ahd hidticedidd) \Evapeiaasmbf the shiRemiBhid sifisefhehi fibdz8/drying

nmet hodol ogy to that described in Exanple 1.4. The product was.
char actfeehagquedyy apppuitrilpgforded dhe regairasiyrotested paptideracid( 123 8)- Ahapgtide i n a

simlar_matter to that .d [ I anmpl 4. RP: HP ) i ngwi th
ot oni VP fHatiseited A0Y sBRE man ) B B8R i inniS AT R e € chofadlp | 10

gr adi endcedn@ttilel@radientdves 40 idimves, Wot rhtell. Ihdi/nihidie} Rtentioh Gifdd ©D6.2 inffButes.10. 33
m nut es; mass spectroscopy, nie (ES[err]) 976.5 (MHerr]), 499.9

(MtH+Na)[err]; am no aci.d anal ysis gave Al a 5.02, Arg 1..00, Ilb 1.22.

20 _ - = - < Al a- - - Papa- NH2
( SEB I DTR%)%E%C% a%ﬂl &B&"{‘%BKZ;M%QOB@I °§r‘6§%g%'& ?"Z“‘%Eg‘{ ﬁ%&@ggg I’(I Zd I n
Exanpl emidrblires, befuivaien) iFDME (Wa{iPeith HBTU (76 &, 1 squivales) aid ' '

Frnoc- Dap(Boc) - OH, there_was thus obtained, after the peptide was cloeaved
fromt nylethlamine; (79 mierrliires)y Eyanasation efyhe sgbvegty doprotection with 90%

Phv- L A -The-1 1L = - : t4 de (270
vas. Chont Srt St blitlion, g Sl ol @ ¥ Rl n BRERBETS, L, L e
(88 m cafibuded the)puaeamidel 1 §big). ) THepeptide wasklaraciisedibx HRLE, wnss

evaporated and the residue purified by, preparative RP-HP ing . a, .
anaf o TRECHPHORY AR a0 acid Anslysig n g sl h@kﬁ‘rﬁ&ﬁ@bfg%%ug ¢ bépti de

was chapacipy &$86140% ddBlehimriBRadiSRIAES AP HdRMes, flow 1.35{1@_%&@ C?e?)iiign Rl ysis

in a simlar manner to that escrlbed+|n Exanpl e 1.4; 0- 30 40%
acet oni £rligléemiputesi Brass speetros¢opyyimia (ES') 972 SuiMHDrartiindracidreinalysis)gaveThnt i on

(g or r 55 Gl 3 A A0k O 2 BRGLBE Ty 10w © a5 Arg 100, 11

present; tetranethyl honoargi ni ne present.

25 Example 18. Phv-Arg-Ala-Ala-Ala-Thr-IIb-Gly-N(CH,CH,),NCH,CH,0-CH,CH,OH
(SEQIDNO: 19) |
Using an analogous procedure to that-described in Example 17, but using 4-[2-(2-
hydroxyethoxy)ethyl]piperazine in place of 4-(2-aminoethyl)morpholine, there was thus
obtained Phv-Arg-Ala-Ala-Ala-Thr-1Ib-Gly-N(CH,CH,),NCH.CH;0-CH,CH,0H (SEQ ID
30 NO: 19). The peptide was characterised by HPLC, mass spectroscopy and amino acid analysis

in a similar manner to that described for Example 1.4; RP-HPLC (using an eluant and gradient



WD 97/.31023.
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Phv- Arg- Al a- Al a- Al a- Thr-11b- Al a- Papa-48HCH2CH2- Mor phol i ne (Exanpl e 31)

(SEQ ID NO 32) 5 Phv- Arg- Al a- Al a- Al a- Thr- 11 b- Al a- Papa- OCH3 ( Exanpl e 32)

(SEQ 1 £ RigH et ample 177 flerfiob el 9.3 thites, Bhask ufioBbBopfRy s HRUAR © °°)
sti rr edvial");aindine adid hraipsds gaverThr Gi89hGly 1.02,AdaQ:9Bafib-1005, Atg 3§0. 4rmol ) ,

di i sopropyl carbodii mde (0.628m, 4mmol) and di et hyl am nopyri di ne
(61mg, O.5mmmol) in DMF (5m ) and dichl oronethane (20m) for 2 10 hours.

e A S kA RS LT MR SR T ST

theﬁ\ t 2@psferred to an aut omat ed synt hesi ser (ABlI 430A) and the

remai n Fnoc- pr ot ect ed, am C | ed .i manner simlar to

t hat dggsg‘?ﬁ Maf%°§<gﬁﬁ éﬁatga “’tUIIE‘)?@’WBE ULYSPE St Pte resin

(2.992 N @ xture of DWVF
(10m ) San e BethyDanifii ﬁ’rﬁi@“é’gg ‘%a%’*ﬁﬁ"““é?ﬁ*“’??ﬁ“o‘ﬁ?ﬁ??’én‘g%ﬁ hol i ne (0.88n),
was addbthired| Rhywsrg-4 -AlaeAlae]‘ly{IIhaGHhBathHC(fNHﬁﬁHt (?BQ ID NQ;)ZQ)xi'Iale (50ng) .
After 7 days at a nt tenper t he..m xture ilter here5|n
s e S Pty pave HPY Cina s paeE 1y e deser S Blmn” 1%
M qpur g Pfbut usin Dwdéelmnsm@waﬁsal(oﬁéﬁcm&eﬂ%aﬁém ahd BlubH ViR (50 ng) .

After 4 days, %e m xt ure was |tered and the resin was washed with
DMVF ( 5>Qahtr)t of Apstorgfrile-weater ichataining . bﬂﬁd‘%@ﬁr&ﬁ@é agatenitrile) oveh6l minutesataent s

were c |nd va ed to,dryness.. Aft epr.ot ect | W th 9Q%
TFA/ H2 mWF‘%vgllthitpePtéd @?‘?‘rgf' @?7 Q ?’ Ot ad@eo was
purifi Qﬂ'mh& acxd analp$§iS;FP-MPLC(uking 'aﬁ’laﬁamth%ﬁ@acﬁexﬁlaﬁrhéaﬁrm BS@Q@IMI’I? réténtidaat _

described in Exanple 1.4. to give roducts, The products were
char acttan¢ s@d-2amintgss] Bass: spectpEcopy, m/C (ES") 1021.1 (MH"); Amino acid analysis gave

\(/)Iéé) gﬂél(ﬁs %lglﬂfﬁy‘% %J‘gr G a¢§’$§’ﬁ?¥&ﬂﬁ%&a$éﬁ?%b$ ElgE% lnD :‘\IIOOWBrZZAt e

12n1/mnute) retentlontlne = 19.5 mnutes; nass spectronetry, nme
(ES+) 1119.8 rr];. .amno_ acid anal ysis gave Thr 0.58, Ala 3.84,
1. 42 ﬁpemqlmeethytémﬂme dihygrpchigide wiasprepagedgssfolipws.| | b- Al a- Papa- OV ( SEQ

I D NO. _

-57- ﬁﬁﬁ%lmnwgmcggrgﬁﬂ 01ﬁgésgra % ! -py(;:?/.zeorle Aé:arhoxam %ew rate
1. 2m / nxyrinéah)oridet(6/78B g Soimoi} and N-diis@pfopylethplantine (088!, Sneolyiomedtoyitriler e
( E82+(} 1ci%ml) an(dN\lr_QtLr (IE)Jnl) \%Pe rs]t?rrgdcalud %?e%lt e?:llpsér V%m:r Ig hours. Preparative RP-

HPLC was carried out in two portions using a Dynamax 60A, C18 column (one inch internal -

diameter) eluting with acetonitrile and water containing 0.1% TFA to afford pure 4-
nitrophenethylguanidine. The product was dissolved in water (100ml) and one drop of
concentrated hydrochloric acid was added, followed by 5% palladium on carbon (100mg) and

25  hydrogen was bubbled through the solution for 4 hours. The catalyst was removed by
filtration and washed with water. Volatile material was removed by evaporation to give 4-(2-
guanidinoethyl)aniline dilydrochloride as a brown foam (0.984 g) (after drying over
potassium hydroxide pellets).

30 Example 20. Phv-Ala-Ala-Ala-Arg-Thr-1Ib-Ala-Papa-NH, (SEQ ID NO: 21)
The first part of the synthesis was performed manually, using similar methodology to that ~
described for Example 2.6, using HBTU/DIPEA activation and coupling and deprotecting the



0.61, -Ala 3:80, Arg 1.22, I1b 0.97; 5

Phv- Arg- Al a- Al a- Al a-Thr-11b-Al a-Papa-OH (SEQ I D NO. 34) ( 2

RP- HPLCWOLYH8% acetonitrile gradient over 40 min, flow r%‘?@ﬁ%.)‘gon‘}“% nut.e)
retention tine = 24.2 mnutes; r4%s spectronetry, me (ESt+) 1007.5
(MA)[err]; amno acid anal ysis gave Thr 0.62, Ala 3.78, Arg 1.20, IIb
0.98. Fridt-proteaiddlagnind'acids and Fmoc-11b-OH in the apgropriate order, to give Fmoc-1Ib-Ala-

Phv- Arg- Al a- Al a- Al a- Thr- | | b- Al a- Papa- N( CH2CH2) 2N- ( CH2) 2Q( CH) 2CH ( SEQ
| D NO -NH-resin} - Thre geptifl tsincys thex {rpesteryad) toiapaptemated sypdwsisen (ARIA3ddded

(51 oy e eblela Y piea follo Wb B Matehish s L Bl dohditinPtor (BT
sti rredsdgé aﬁghﬁﬂn UicofporafitlgdHiB TU/HOBE chamistds Thepeptidk Wys cleaved doapthieat i on,

and the residue was purified by preparative HPLC, _usi nig a simlar_procedure
to 5 resinandpuafigdnsing asimilappiosedury to that dsczabed in Example 2.6. The peptide was

(SEQ | DR R % BRE ek bhsER spd amino it it 2 RE oo e
spect r od@atribedFOEERThplO 136G | RIP-MPACY @&liingWith Sdetoriwite 4RI w@er domtaifing 0136

described for Example 1.4; RP-HPLC (eluting with acetonitril e and water
cont ai nfkd, using 2 2¢;44Ygaoetonitdie gradient Overd) miruresn flowirpts 1d} mifmimgteretsntion

Spect OVt ryit- el FRe RSy e (FSEAESOITE S0 S SRS, o

Thr100. 6Q-+AT-NE);Sind\agid n@Psis gave: AlHZ.19, ARF0.91,FmOide 35 The
conpounds of the invention nmay be adm nistered for therapeutic or
prophyl actic use to war m bl ooded ani mal s such as man in the form of

convent j ar pRe.auL Gal Q&rﬁ%' 1133108 _ ALY Qai'D e of which
I ncl ude%l gg\f%g%ﬁ%l%% ;i‘ggtlggﬁgglgo%’%% gﬁfz BE §)‘(’g?§i o 100 ng of
act i ve Thefisstlpamndf the sylthesid wasperformpd manialiyt usifig similarmethodology exthiann

vehicl e . t ive a conc ' of .active ,ingredient between 0.01 to
100 ng/ WF“W"&%&%BB@ 2.6, usxngiﬂi'fﬁ I&%A@fpgiwnd colipling and deprotecting tge

Pdiﬁgiﬁx%@-%ected amino acids and Fmoc-1Ib-OH in th iate order, except for - °8 -
I njection vehicle I sl buffered to a pH Igt vvee%?{”gprzland'mé fJ_si ng a

phar nacingoiposdtion of thechzgly kesidue. The Wizblyrresifiue wax nopiperatgshisgivpliog with

acet at e}, _and, cont.ai a. phar paceutj.c ept abl e . | GLL

2 ot nERPe OB araiRB ot dedbed BRRABSFER Ghvalents sibROR 425,

achi eveequivalehtSh DNF iat ¥t SOPOForEhdrirs CTHEY wab thRobtdiNed¥ hiéc-H8 4 AG1-Felpher

pharmaceutical |y acceptable 5 exci pients such as solubilising agents (for

exanpl e NIBrBD, Ehetpentidle reginopasithenctragisfertsh toan automajed|systhrsisesit4 By K Eand

Presgr V?ﬁe‘ r\é&%in%pgdregigﬁésoc)gugl%g tfgllox;ripxg tl%crglallﬁ/u?aénrx]x%;’g géchrrl}meql%Xd wr%it‘fdanlsler be
single acylations incorporating HBTU/HOBT chemistry. The peptide was cleaved from the
resin and purified using a similar procedure to that described in Example 2.6. The peptide was
characterised by HPL.C, mass spectroscopy and amino acid analysis in a similar manner to that
described for Exampie 1.4; RP-HPLC (eluting with acetonitrile and water containing 0.1%

25  TFA, using a 15-35% acetonitrile gradient over 20 minutes, flow rate 1.0 ml/minute) retention

time = 8.10 minutes; mass Spectrometry, m/e (negative electrospray (ES-)) 1076.4 (MH);

amino acid analysis gave Ala 2.10, Arg 2.00, Thr 0.99.

Example22. Phv-Ala-Arg-Ala-Arg-Thr-IIb-Azgly-NH, (SEQ ID NO: 23)
30 An analogous procedure to that described in Example 21 was used. The first part of the
synthesis was performed ‘manually using HBTU/DIPEA activation, to give Fmoc-IIb-Azgly-

NH-resin. The peptide resin was then transferred to an automated synthesiser (ABI 430A) and



an Exanpl e described herei nbefore and may conveniently be present as a

phar mac%%ﬁ%hby acceptable salt. 10 HS70147WO PCT)B09/004384023

PCT/ GB9 -59 -

Cheni cal Fornul ae [err] WO 973031023

PCT/ GB97/ 00438 _ =60 -

SEQUENDE r¢rhamingaesidugs cpupiedfodiawin g Herhkifaitorer’s mon(méndéﬂ’?bxhdi?ﬁﬁ: for

A) NAVE:, ZENECA LI M TED. STREET;. 15 STANHOPE GA

Ecg O Haele AElpRS inddrporating HB eI ERR&P as cleaved EOm(lhﬁ POSTAL

TELEFAX: 0171 304 5151 | X 2042 . TLE
OF | NVExampir|2.6oHhe peptidorwas charagtesised by HPLQ, maksk AIRERoSISpHEQUEMNE:icid3 6

(19 OISR e iR that described for Example 1.4; RP-HPLC (eluting with

. . . <o (H)
CODE ( ekid)and \phified by preparative RPQﬁ’%FEﬁs?%‘%(En%% %Jcseggfé 19 4R descnb?cll o

acetonitrile and water containing 0.1% TFA, using a 20-35% acetonitrile gradient over 20
minutes, flow rate 1.0 ml/minute.) retention time = 7.26 minutes; mass spectrometry, m/e

(ES+) 945.6 (MH"), 473.4 (M+2H"™); amino acid analysis gave Ala 2.08, Arg 2.00, Thr 0.78.

10 Example23. Phv-Ala-Arg-Ala-IIb-Ala-Arg-Ala-Papa-NH, (SEQ ID NO: 24)
An analogous procedure to that described in Example 2.6 was used, except that the whole of
the peptide assembly was performed manually using HBTU/DIPEA activation, coupling
Fmoc-Papa~OH, Fmoc-Ala-OH, Fmoc-Arg(Pbf)-OH, Fmoc-IIb-OH and 5-phenylvaleric acid
in the appropriate order. The peptide was cleaved from the resin using a similar procedure to

15 that described in Example 2.6. The product was purified using preparative RP-HPLC in a
similar manner to that described for Example 1.4, eluting with a gradient of acetonitrile-water
containing 0.1%TFA (15-30% acetonitrile) over 90 minutes at a flow rate of 10m/minute.
The product was characterised by HPLC, mass spectroscopy and amino acid analysis in a
similar manner to that described for Example 1.4; RP-HPLC (eluting with acetonitrile and

20  water containing 0.1% TFA, using a 15-30% acetonitrile gradient over 30 minutes, flow rate
1.0 mi/minute) retention time = 20.02 minutes; mass épectrometty, m/e (ES+) 1061.6 (MH™),
531.4 (M+2H""); amino acid analysis gave Ala 4.16, Arg 2.00, IIb present.

Example 24,
25 3-(2-Cyanobenzo(b]thiophen-S-yl)propionyl-Ala—Arg-Ala-IIb-Ala-Arg-Ala-Papa-NHg
(SEQ ID NO: 25)
The synthesis and purification was performed manually using similar methodology to that
described for Example 1.4, coupling and deprotecting the F moc-Papa-OH (used instead of
Fmoc-Pip-OH), Fmoc-protected amino acids and Fmoc-IIb-OH in the appropriate order, and
30 using 3-(2-cyanobenzo[b]thiophen-5-yl)propionic acid instead of S-phenylvaleric acid. The
product was purified using preparative RP-HPLC in a similar manner fo that described for

Example 1.4. eluting with 2 gradient of acetonitrile-water containing 0.1%TFA (15-40%



(A) MEBI UM TYPE: Fl oppy di sk (B) COMPUTER. | BM PC corrpatible

(C) OPERATI NG, SYSTEM PC- DOS/ M- DOS (D) SG:TV\AR%(Z&é

Rel ease PO¥PNRY sion #1.30 (EPO) (vi) PRI OR APPLI CA DATA

(A) APPLI CATI ON NUMBER. GB 9603855. 9 -51 - (B) FILING DATE: 23- FEB- 1996
(vi) PRI OR APPLI CATI ON DATA: (A) APPLI CATI ON NUMBER GB

9620819 aetonitrile) over 60 hﬁﬁuta bl MavPptdof %I%u‘geg e pradict Whi-ERaidrisbl bR SEQ
ID NO 1: (1) SEQUENCE CHARACTERI STI CS (A NGIH: 6
ami no aHRIL, mass spectroscoppand yaino asid aalysisiini a similar manner to atsl)rmh%mEss

?: Q)gl Em& 1.4; R&%Lg?%gynm%%{x%ﬁqg&e &n@‘mn%/cm&q‘%pt | de

(D) UrHEB—ﬂO‘)FMﬂrﬁl\lgfaﬂfeﬁﬂb‘&& 30 nﬁﬁlh!ER ﬂow rate 1.0ml/minute) retenfidiPfiRe = 17.58
" 5- Phenyl pent anoyl - | x% (A) NAME KEY:
Pept b de minutes; mass qucm)onLe@&Nnr S6) 1114.7 (MH*) abjo widimmlysis gave Arg 2.86,

| NFORMAT I " OTHER" / not e=
"(t(S)- ZMOI% glﬁﬁ#ﬁ% 2-oxopyrrolidin-1-yl)propanoyl]-Al a-
pi peri di ne- 4- car boxam de" (xi) SEQUENCE DESCRI PTION: SEQ ID NO 1:

Xaa Al a Ala Lys Val Xaa
3-(2-Cyanobenzo{blthiophen-5-yl)propionic acid was obtained as follows:

10 (a) Raney Nickel (1g) and hydrazine hydrate (3ml) was added to ethyl 5-
nitrobenzo[bjthiophene-2-carboxylate (25¢g) (obtained as described in Syn. Comm., (1991),
21, 959-964) in ethanol (500ml) at 60°C. A vigorous reaction ensued and the mixture
refluxed. Further portions of Raney Nickel (1 g) and hydrazine hydrate (31:}1) were added at
10 minute intervals until a total of 15mi had been added and the mixture was then refluxed for

15 90 minutes. The hot mixture was filtered and the filtrate evaporated. The residue was
dissolved in hot ethanol (300 ml) and activated charcoal was added. The mixture was filtered
and the filtrate evaporated to dryness to give ethyl 5-aminobenzo[blthiophene-2-carboxylate
(18g) as a pale yellow solid. The solid was added to a stirred mixture of concentrated
hydrochloric acid (S0mi) and water (130ml) at ~ 0°C. A solution of sodium nitrite (5.6g) in

20  water (20 ml) was added slowly and then the mixture was allowed to stir at 0°C for a further
30 minutes. A solution of potassium iodide (130g) in water (200ml) was then added. The
mixture was allowed to warm to ambient temperature and then heated at S0°C for 30 minutes.
The mixture was allowed to cool, extracted with chloroform (150ml) and the organic layer
washed with sodium metabisulphite solution. The organic phase was dried (MgS0Q,) and

25  evaporated to give a brown oil. The oil was purified by chromatography on silica using a
gradient of hexane increasing to 10% ethyl acetate /hexane. The appropriate fractions were
combined and evaporated to give ethyl 5-iodobenzo{b]thiophene-2-carboxylate (14g) as an
oil; NMR (de-DMSO): 1.35 (1, 3H), 4.4 (g, 2H), 7.8 (dd, 1H), 7.9 (d, 1H), 8.15 (s, 1H), 8.45
{d, 1H).

30 (b) Sodium hydroxide (5g) in water (150ml) was added to ethyl 5-iodobenzo{b]thiophene-
2-carboxylate (14g) in ethanol (200ml) and the mixture was stirred for 16 hours. The mixture

was concentrated to about 150 ml by evaporation and the mixture was adjusted to ~ pH 3 by



WD 97/ 31023.

PCT/ GB97/ 00438 : E?H“ﬂo

5 (2) MEPORMIION FOR SEQ I D NO 2: (i) SEQUENCE c%ﬁﬁiﬂ §3ﬁCS
(A) LENGTH: 6 am no acids (B .TYPE: am no acid

STRANDEDNESS: si ngl e (D TOPOLOGY: |i near (i) NL']_ECULE

(T\é)PEL DG dirute hy@i'&&iﬂo?g% &REE&W%W%LF%@J@&C PieRc «

/ not e= {(BnRhThglcpmbined oyganitl extracts were(driel (pgscu Rend evaporated to g{ve)S-NAVE/ KEY:

P %?—L:Eg\remdobenzo[b]ﬂuopEgne-Zc-JchArhggogc acid (11.7g) as asohd IS)TI\/}_ikE%G Slﬁ@%Wh%\é %OdUCt -
S 4] non-7-yl ) propanoyl ] - Al a-

p|[ |(oe2| di- nga,%ghégz;g? mﬁ‘a&sﬁ (doiﬁ)(i') SEQyJE?\IEZE pDESCéI ]PTI ON: SEQ ID NO 2

Xaa Al acpN a Oxﬂyl\lﬂiloﬁﬁte(z 7ml) dnd DMF (1 drop) was aAded tb)S-ioBlE’éM[bl]ﬂdpEéR-EEQ | D

2'8 dg)' carboxylic acxd((g.SJ Clé‘ %ﬁ%ﬁ@ égmss whereupon @@lu@&& &@SSA%? rrPg lng
(D) TOPQEiutibh BE@ Eeased, the mixture was evaporated to dryness and the residue was

dissolved in THF (10ml). The solution was added to concentrated aqueous ammonia (25ml)

in portions. After the addition was complete, the mixture was stirred for 1 hour. The solid

10  which precipitated was collected by filtration, washed with water and dried under vacuum.
The solid (3g) was dissolved in DMF ( 15ml) and the mixture was added at 0°C to a mixture
of DMF( 20ml) and phosphoryl chloride (3g). The mixture was stirred for 2 hours. The
mixture waS then added to water (60ml) and the solid which precipitated was collected by
filtration, washed with water and dried under vacuum to give 2-cyano-5-

15 iodobenzo[bJthiophene (2.65g) as a pale yellow powder; NMR (d¢-DMSO): 7.9 (dd, 1H), 8.0
(d. 1H), 8.3 (s, 1H), 8.45 (d, 1H).

(d) Methyl acrylate ( 2g), triethylamine (2.35g) and palladium acetate (0.05g) was added
to 2-cyano-5-iodobenzo[b]thiophene (4.8g) in DMF (25ml) and the mixture was stirred under
argon at 90°C for 30 minutes. The mixture was allowed to cool and then added to water

20  (50ml). The solid which precipitated was collected by filtration and dissolved in chloroform.
Activated charcoal was added and the mixture filtered and the filtrate dried (MgSO,). Solvent
was removed by evaporation to give methyl 3-(2-cyanobenzo[b]thiophen-5-yl)acrylate (2.5g);
.NMR (de-DMSO): 3.75 (s, 3H), 6.7 (d, 1H), 7.8 (d, 1H), 8.0 (dd, 1H), 8.2 (d, 1H),

8.3 (d, 1H), 8.85 (s, 1H).

25 (o) Methyl 3-(2-cyanobenzo[b]thiophen-5-yl)acrylate (2.5g) was hydrogenated in THF
(20ml) using 10% pailadium on carbon (0.5g) as catalyst until the majority of the starting
material had disappeared by thin layer chromatography (silica plates eluting with ethyl
acetate/hexane 1:4). The mixture was filtered and evaporated to give methyl 2-
cyanobenzo([b]thiophene-5-propionate (1.45g) contaminated with ~ 20% of starting material.

30  Sodium hydroxide (0.23g) was added to a mixture of this product (1.4g) in THF (10ml) and
water (3ml) and the mixture was stirred for 2 hours. The mixture was adjusted to ~ pH 5 with

concentrated hydrochloric acid ang concentrated by evaporation to remove the THF present.



(ii) MOLECULE TYPE: peptide (i x) FEATURE: (A) NAVE/ KEY:

Pepti de (B) LOCATI ON: 1 (D) OTHER  pcr/GB97/00438

| NFORMAWOS3 A W30 duct = * OTHER! Inote= oM

"5- Phenyl pent anoyl - Al a" (i x) FESSTURE: (A) NAME/ KEY:

Pepti de (B) LOCATI ON: 4 (D) OTHER

| NFORMii¢ piYtoff BieQdixtire waStida adjusted to ~ pH 3 with conceﬁt?éié@ﬁydr{)élﬁbn@acld and
((Ry-3-am no-2-oxopyrrolidin-1-yl )pro anoyl]-Al a (i x) FEATURE:

(A NAN@/mmre epactedewith dichloromethaig) Treerwpans dned (MgSO.s) agdyvapraeed. -
I NF roduct

A o Fie R Fvaise phase chromaiograskey it uepoft B BAFESE, | b o

40%%%3% increasing to 75% methanol/water. The appropnate fractions were
PCT/ G397/ 00438 62 Xaa Lys

Al a5 Xasombinekard evaporated to give 2-cyanobeazotbhyxophmqwnp@mmnd SEZ?g)Bs RO 4:

(E) TYPRSHIGOUR (COCH): 238 (. 28, SHnRiRrE G THEy 703 BT A 781y

TOPOLOZRs (k) mpar (ii) MOLECULE TYPE: peptide

Example 25. Phv-Arg-Ala-Ala-IIb-Ala-Arg-Ala-Papa-NH; (SEQ ID NO: 26)

10  The synthesis was performed manually, and the purification carried out. using similar
methodology to that described for Example 1.4, coupling and deprotecting the Fmoc-Papa-
OH (used instead of Fmoc-Pip-OH), Fmoc-protected amino acids and Fmoc-IIb-OH in the
appropriate order. The product was characterised by HPLC, mass spectroscopy and 'amino
acid analysis in a similar manner to that described for Example 1.4; RP-HPLC (eluting with

15  acetonitrile and water containing 0.1% TFA, using a-10-50% acetonitrile gradient over 30
minutes, flow rate 1.0ml/minute) retention time = 17.45 minutes; mass spectrometry, m/e

(ES") 1061.9 (MH"); amino acid analysis gave Arg 1.94, Ala 4.04, ITb 1.02.

Example 26. Phv-Arg-Ile-Ala-1Ib-Ala-Arg-Ala-Papa-NH; (SEQ ID NO: 27)

20  The synthesis was performed automatically on an automatic synthesiser (ABI 431) using
similar methodology to that described in Example 2.6, coupling the Fmoc-Papa-OH and
Fmoc-protected amino acids in the appropriate order, with the exception that the Fmoc-Iib-
OH was incorporated manually. The product was characterised by HPLC, mass spectroscopy
and amino acid analysis in a similar manner to that described for Example 1.4; RP-HPLC

25  (eluting with acetonitrile and water containing 0.1% TFA, using a 10-50% acetonitrile
gradient over 30 minutes, flow rate 1.0ml/minute) retention time = 20.7 minutes; mass

spectrometry, m/e (ES™) 1103.8 (MH"); amino acid analysis gave Arg 1.92, Ala 3.03, IIb 0.96,
Ile 1.08.

30  Example27. Phv-lle-Arg-Ala-IIb-Leu-Arg-Ala-Papa-NH, (SEQ ID NO: 28)
The synthesis was performed manually, and the purification carried out. using similar

methodology to that described for Example 1.4, coupling and deprotecting the Fmoc-Papa-



(i x) FEATURE: (A) NAVE/ KEY: Pepti de (B) LOCATI ON: 1

D) OTHER | NEORVATI ON: / pr oduct = " OTHER" | | poken

‘e Pheny WRAIEWES | - 11 e (i x) FEATURE: (A) B0 Bt de
(B) LOCATI ON: 6 (D) OTHER | NE@RMATI ON: / pr oduct = " OTHER'

/ not e= (s -2-

((R)-3-

PTION: "SEQ 1 D Xaa Ala Ala Arg Thr Xaa

TYPE:  pglatd I'.\Il.r.l%-e and watk# é@ntﬁx(%g% 0FB%, TFA, using a 10-5099 addMRtit pradiBRidiver S0

(B) LOCA
/ notSe= thimikse figivretet 1a0ml/ininttte) retention t{meF 28 RAMIHRESS; mass spectromet{yAn/eBE)) KEY:

OTHER T NECRVATIORE | pr oduct = * OTHER:

TRt o487 MECY i aqisr sty pave Arg 1.98, Ala 1.5%)Len 50" e 1.09, ITb present.

"[(S) -

pi peri di ne- 4- car boxam de" (xi) SEQUENCE DESCRI PTION: SEQ I D NO 5:

10

- 15

20

25

30

2- ((R) -3-am no-2-oxopyrrolidin-1-yl)propanoyl]-Al a- .

Example 28. Phv-Ala-Arg-Ala-Ilc-Ala-Ala-Ala-Papa-NH, (SEQ ID NO: 29)

The synthesis was performed manually, usixig similar methodology to that described for
Example 1.4, coupling and deprotecting the Fmoc-Papa-OH (used instead of Fmoc-Pip-OH),
Fmoc-protected amino acids and Fmoc-Ilc-OH in the appropriate order. The product did not
require purification by preparative HPLC. The product was characterised by HPLC, mass _
spectroscopy and amino acid analysis in a similar manner to that described for Example 1.4;
RP-HPLC (eluting with acetonitrile and water containing 0.1% TFA, using a 20-40%
acetonitrile gradient over 20 minutes, flow rate 1.0ml/minute) retention time = 10.45 minutes;
mass spectrometry, m/e (ES") 962.5 (MH"), 492.8 (M+H+Na)""; amino acid analysis gave
Ala 4.90, Arg 1.00, Ilc present.

Fmoc-{Ic-OH was obtained using an analogous procedure to that described in Example
1 for the preparation of Fmoc-IIb-OH but using glycine methyl ester hydrochioride in place of
L-alanine methyl ester hydrochloride in .step 1.1. The following intermediates were obtained:
Boc-(D)-Met-Gly-OMe; in 80% yield; NMR (CDC13): 1.4d (s, 9H), 2.0d (m, 1H), 2.1d (m,
1H), 2.1d (s, 3H), 2.6d (t, 2H), 3.8d (s, 3H), 4.05d (m, 2H), 4.4d (m, 1H), 5.3d (bs, 1H),
6.8d (bs,1H);
Methyl 2-[(3R)-3-(N-{tert-butyloxycarbonyl Jamino)-2-oxo-pyrrolidin-1-yl]acetate; in 50%
yield; NMR (CDCl13): 1.45d (s, 9H), 2.0d (m, 1H), 2.6d (m, 1H), 3.4d (m, 2H), 3.8d (s, 3H),
4.05d (q, 2H), 4.1d (m, 1H), 5.55 (bs, 1H);
2-[(3R)-3~(N-[9-fluorenylmethyloxycarbonylJamirio)-2-oxo-pyrrolidin-1-yl]acetic acid; in
75% yield; NMR (dg-DMSO): 1.9d (m, 1H), 2.3d (m, 1H), 3.3d (m, 2H), 4.0d (q, 2H),
4.3d (m, 4H), 7.4d (m, 4H). 7.6d (m, 2H), 7.9d (d, 2H).

. ;L N o 1  de"
(xi) SE%E%%B%E%%@ Fxﬁ&d—ﬂiﬂbﬂi),%ﬂé&l gt@f&i almno“*lx&dé%n%&@ﬁ%ﬁﬁ‘ﬂ iRffet am de

5 (2) apprepidesTondnt. AR pBadpck PrabiCharacterised by HRLC, SEQUBNCEOSIHpRAGT BRITST| CS:

STRANDERaasly<l ingh mlat amner to o) depbbed pR ST lE A A2 HPLC, (clfjog pih |

1



Xaa Ala Ala Ala Val Xaa WO 97/ 31023
PCT/ GB97/.004

5 (2) | N RN For SEQ ID NO 6: (i) SEQUENCE G RSRSRE s

(A) LENGTH: 6 amino acids (855 JYPE: amino acid - (C)'
STRANDEDNESS: si ngl e ' (D TOPOLOGY: |inear (i) MOLECULE

TYPE: ' pa¥iainiifie 29 Phv-{Arg) AlEATAURE- Ala-Ala-Ala-PagaNEMANEQHBWO! i de
(B) Loc% e (D) OTHER I NFORVATITON: prodidct = " OTHER'

/ not e= "Themynthysipwas eastisd ogtagtomatically orxgn AEATIFImutomated peptide (smthms@/ KEY:
.I.D %‘?‘HEE\?E (using Rink Am cPe) Mb%ﬁf‘g Sﬁg_couplmg the Fm«:n:ﬁlj';)a)pa-(ail-f| ;“mfc-pro q\lamgar oduct =
(7T e i i s o
5 (2) Im@oRinTTisnaroRatsreuplingoverg performed, followmg the manufacturer’s
recommended conditions for single acylations, by activation of the carboxylic acid (1 mmol)
with diisopropylcarbodiimide (1 equivalent) and HOBT (1 equivalent) in DMF for
approximately 11 minutes before transfer to the resin. The acylation was carried out for
. approXimately 60 minutes and the washing and deprotection procedures carried outin a
10 similar manner to that described in Example 2.6. The manual coupling of the Fmoc-IIb-OH
was carried out in a Bond Elut tube using HBTU/HOBT chemistry. The 5-phenylvaleric acid
required a double couple to obtain a positive result by the Kaiser test. The peptide was then
cleaved from the resin and purified by preparative RP-HPLC using similax: methodo}ogy to
that described in Example 1.4. The product was characterised by HPLC, mass spectroscopy
15 and amino acid analysis in a similar matter to that described for Example 1.4; RP-HPLC
(cluting with acetonitrile and water containing 0.1% TFA, using a 20-35% acetonitrile
gradient over 15 minutes, flow rate 1.0 ml/ minute) retention time = 10.33 minutes; mass
spectroscopy, m/e (ES™) 976.5 (MH"), 499.9 (M+H+Na)"; amino acid analysis gaQe Ala
5.02, Arg 1.00, IIb 1.22.
20 _
Example 30 Phv-Lys(=C(NMe;);)-Ala-Ala-Ala-Thr-IIb-Ala-Papa-NH; (SEQ ID NO: 31)
Using an analogous procedure to that described in Example 15(a), but using Fmoc-Lys(Boc)-
OH in place of Fmoc-Dap(Boc)-OH, there was thus obtained, after the peptide was cleaved
from the resin and purification by preparative RP-HPLC, Phv-Lys-Ala-Ala-Ala-Thr-IIb-Ala-
25  Papa-NH, (270mg). The peptide (270mg) was then stirred in a mixture of HBTU (94mg),
diisopropylethylamine (88 microlitres) and DMF (50ml) for 16 hours. The mixture was
evaporated and the residue purified by preparative RP-HPLC using a analogous procedure to
that described in Example 15(a). The peptide was characterised by HPLC, mass spectroscopy
and amino acid analysis in a similar manner to that described in Example 1.4; RP-HPLC (10-
30 40% acetonitrile gradient over 40 minutes, flow rate 1.2ml/minute) retention time = 29.83
minutes; mass spectroscopy, m/e (ES™) 1077.27 (MH"): amino acid analysis gave Thr 1.0, Ala
4.3, Arg 1.00. IIb present; tetramethylhomoarginine present.



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 6 anino acids

B) TYPE. am ng _acid ' (C) STRANDEDNESS: single D)
oL ooy Fiaads (ii) MOLECULE TYPE: peptide lf‘flffnl%’lﬂ’ﬂfqe
(A) NAME/ KEY: Peptide (B) -1S8CGATION: 1 (D) OTHER
| NFORMATI ON: / product = " OTHER" / not e= '

"5- Phenyl pent anoyl - Al a" (i x) FEATURE: (A) NAME/ KEY:
Pepti de (B) LOCATI ON: 6 (D) OTHER
| NFORMAExsmples 3433t = " OTHER" / not e= '

"[(S) - r din nowl
am nophgﬁé%ﬁe‘?lg% % PRr-1i A&? p:g eﬂﬁghn xggblel ‘B) NO 7:
Xaa Al IAND:\42) Xaa V\D 97/ 31023

PCT/ GB9 /o 438 3) | NFORMATI ON
FOR 55E@thAb-Ala-Ah-Thy-IﬁE&fm@mA@mﬂv|3@S(SEQ ID NO:3 }(A) LENGTH:

4 ﬁg} NopRvAlg-la- -AMM?{P@W (EShSiple 33) (SEQ D09 3%)RANDEDNESS:
Hydroxymethyl polystyrene resin (1.67g, 1mmol) was stirred at ambient temperature with
Fmoc-Papa-OH (1.5g, 4mmol)}, diisopropylcarbodiimide (0.628mi, 4mmol) and
| dimethylaminopyridine (61mg, 0.5mmol) in DMF (5ml) and dichloromethane (20ml) for 2

10  hours. The resin was filtered and washed with DMF (5x20ml) and methanol (5x20ml) and
dried in vacuo at 40° (vield 2.105g). The peptide resin was then transferred to an automated
synthesiser (ABI 430A) and the remaining Fmoc-protected amino acids coupled ina manner.
similar to that described in Example 2.6, to give the protected peptide resin (2.992g). The
peptide resin was then suspended in a mixture of DMF (10ml) and methanol (10mi) and 4-(2-

15  aminoethyl)morpholine (0.88ml), was added followed by a catalytic amount of potassium
cyanide (S0mg). After 7 days at ambient temperature, the mixture was filtered and the resin
was washed with DMF (5x20ml). The resin was immediately re-suspended in a mixture of
DMF {10ml), methanol (10ml) and potassium cyanide (50mg). After 4 days, the mixture was
filtered and the resin was washed with DMF (5x20ml). All of the filtrates and washings from

20  both treatments were combined and evaporated to dryness. After deprotection with 90%
TFA/H,0 and removal of volatile material by evaporation, the residue was purified by
preparative RP-HPLC, using a similar procedure to that described in Example 1.4, to give 3
products. The products were characterised as follows:

25  Phv-Arg-Ala-Ala-Ala-Thr-IIb-Ala-Papa-NHCH,CH,-Morpholine (SEQ ID NO: 32)
(40mg);
RP-HPLC (10-50% acetonitrile gradient over 40 min, flow rate 1.2ml/minute) retention time

= 19.5 minutes; mass spectrometry, m/e (ES+) 1119.8 (MH)"; amino acid analysis gave Thr
0.58, Ala 3.84, Arg 1.16, IIb 1.00;
30

Phv-Arg-Ala-Ala-Ala-Thr-I1b-Ala-Papa-OMe (SEQ ID NO: 33) (37mg);



(ii) MOLECULE TYPE: peptide (i x) FEATURE: (A) NAVE/ KEY:

Pept i dew097/31023 (B) LOCATION: 1 (D) OTHER | NFGRMA&BONboaps oduct =
" OTHER' / not e= " 5- Phenyl pent anoyl - Al a" (1x) FEATURE:
(A) NAVE/ KEY: Peptide (B) ESTATI ON: 6 (D) OTHER

| NFORMATI ON: / pr oduct = " OTHER" / not e=

"[( S) - RE-HRLCX18+50% attanitily pradicatiover 30 yiipflop aney Diniitisuts) retention time
i h | t de] DESCRI PTI ON, . SEQ | D NO__8:
il e e B U 8 b RO

§§J‘J gIARACTERI STI CS: (A) LENGTH: 6 am no
aC| ds 0.61, Ala$! Sb %@qub am no acid (O STRANDEDNESS singl e
(D) TOPOLOGY: |i near (ii) MOLECULE TYPE: peptide (1 x) FEATURE:

|( Q)FéRwlﬁ oA -§§pt a am'@ngk-Ala-Pép@.ohO@%E Bio. BA(155me); (D) OTHER
ngrrggﬁi’mt@ﬂ%yim/?h&tonxtrﬂe Frz[diéﬁl overa0 g, ﬁoxz' r3te 1 ZmelﬁﬁQe) Nﬂ\ﬁoﬁﬁ}’m

| NFORVATROR ntiputesiunass speohidRietry, m/e (ES+) 1007.5 (MH) /armnceacxd analysis gave Thr

'pl[ |(03| g‘?&é%éﬁ?&éﬁ&gﬁ%%m' i di n-1-yl)propanoyl]-Al a-

10 Example 34.
Phv-Arg-Ala-Ala-Ala-Thr-IIb-Ala-Papa-N(CH,CH,),N-(CH,),0(CH,),0H
(SEQ ID NO: 35)
4-[2-(2-hydroxyethoxy)ethyl]piperazine (235 mg) was added to a mixtufe pf Phv-Arg-Ala-
Ala-Ala-Thr-ITb-Ala-Papa~OH (135mg), HBTU (51 mg), DIPEA (47 microlitres) and DMF

15 (10 ml) and the mixture was stirred for 60 minutes. Volatile material was removed by
evaporation, and the residue was purified by preparative HPLC, using a similar procedure to
the described in Example 1.4, to give Phv-Arg-Ala-Ala-Ala-Thr-[Ib-Ala-Papa-
N(CH,CH,),NCH,CH,- OCH,CH,0H (SEQ ID NO: 34) (115mg). The peptide was
characterised by HPLC, mass spectrometry and amino acid analysis in a similar manner to

20  that described for Example 1.4; RP-HPLC (eluting with acetonitrile and water containing
0.1%TFA, using a 10-50% acetonitrile gradient over 40 minutes, flow rate 1.2ml/minute)
retention time = 18.83 minutes; mass spectrometry, m/e (ES+) 1163.8 (MH)"; amino acid
analysis gave Thr 0.62, Ala 3.80; Arg 1.22, 116 0.97.

25  Example 35
The compounds of the invention may be administered for therapeutic or prophylactic use to
warm-blooded animals such as man in the form of conventional pharmaceutical compositions,

a typical example of which includes the following:-

30 Injectable Solution

0.01 to 100 mg of active ingredient is dissolved in up to 2 m! of an aqueous injection vehicle

to give a concentration of active ingredient between 0.01 to 100 mg/ml. The aqueous
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(xi) SEQUENCE DESCRI PTION: SEQ ID NO 9: Xaa Ile Ala Arg Val Xaa

1 5 (2) | NFORMATION FOR SEQ I D NO 10: 7/ 31023
PCT/ GBO 7Y@ 83423 - 65 lfc'mm"w(ai

SEQUENCE CHARACTERI STI CS: _ -88) LENGTH. 6 ami.no acids (B)
TYPE: amno acid | . "~ (C) - STRANDEDNESS: single (D TOPOLOGY:
| i near jnjectioh vehiclVid Bifdréd t6WHH beraeén Sland 8 usingiaphafriAtbidRfally acceptable  (A)
NANE/ KEV- Pepti de (B) LOCATION: 1 - ( D} OTHER

| NFORMpufifen{for sxample: phosphptez rer acetate) and contains a pharmgeeaically acceptable

e T

/ not e=jsotonicity. The vehicle mayl dptibnalf dl{dontain other pharmaceutically acceptable
- 3-am no- 2- oxopyrrolidin-1-yl)propanoyl] -Al a-4- ani nophenylacetamn de]"
(xi §. Sexipings swhssrplubilisieg agets (for sxampie DMSO, ethgnolapigprlese glysohpil Xaa

polyethylene gg'colg %)eséxjvm& %&%@E‘?ﬂef&kﬁ in%llb:dicnt may typically be

an Example described hereinbefore and may conveniently be present as a pharmaceutically

. acceptable salt.

10 HS70147WO
JJH 11FEB97



(1) SEQJENCE'CHARACTERI STI CS: (A) LENGTH: 6 am no acids

(B) TYPE, cid (C) STRANDEDNESS: single D
TOPOLOGY: %@g’?g (ii) MOLECULE TYPE: peptide (i ?FT@T@&E)?
(A) NAME/ KEY: Pepti de (B) L@&GATION: 1 (D) OTHER
| NFORMATI ON:  / product = " OTHER" /note=
"5- Phenyl pent anoyl - Al a" (i x) FEATURE: Canx)ni %ﬁ KElY: Pept i de
(B) LOCATI ON: 6 (D) OTHER | NFORVATI ON: / pro =X ae
/ not e= '

"[(S-2-((R- 3amn020xopyrrolld|n 1-yl) propanoyl ]-Al a-
pi peri di ne-4-carboxam de]" . (XI ) SEQJENCE DESCRI PTI ON: SEQ D NO 11:
Xaa Ala Asn Arg Val Xaap —Rl— 5I (2) I NFORVATION FOR SEQ I D
NO 12: (i) SEQUENCE CHARARCTEF§ STI (A) LENGTH: 6 am no
aci ds WO 97/ 31023
PCT/ GB97/ 00438 - 66- (B)
TYPE: am no acid (C) STRANDEDNESS: single (D) TOPOLOGY:
l'i near '

A o 0
A : A
\ oy W N . N
N \/U\f" ' N7 NN
s) Ra 's) Ra

i B lia

o O
( \ A A
;":\ ﬁ N\s)j\,.:" N ﬁ N\/U\ 8
| O CH,. 0 '

Y, 9 (—\\;/_r\ 0
N \g/u\j,.r N N\/lk_',,r
..Jm o Rb _Jw o) Rb
1 | IHa

o
[N_\Q\N\)\,ﬂ
Jw O ¢H,

ilib



(ii) MOLECULE TYPE: peptide (i x) FEATURE: (A) NAVE/ KEY:

Pepti de (B) LOCATION: 1 (D OTHER | NFORMAH oduct =
" OTHER' WO 9731023 / not e= "5-Phenyl pent anoyl - Al a" ( xg TURE:
(A) NAVE/ KEY: Pepti de (B) ¢ OCATI ON: 4 (D) OTHER

| NFORMATI ON: / pr oduct = " OTHER" o / not e= "I ( S)

-2- ((R)-3-am no- 2- oxopyrrol i disreukngd Lysropanoyl | - Al a" (i-x) FEATURE

(A) NAMVE/ KEY: Pept i de (B) LOCATI ON: 6 (D) OTHER

I NFO?I\/ATI O\I [ ’g}% Sron?t HER' / not e=

"Al a- p| car 6oxam de" (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO
12: X@ Afpﬂz&kﬁ Xaa Al a Xaa 1 5 (2) | NFORMATI ON. FOR
SEQ I D NO 13:(a) naMe: EENECSEQWERGCE CHARACTERI STI CS: (A) LENGTH. 6
am no aci ds (B} STREET:(¥5) STRYRYPE GAFF¥no aci d (C) STRANDEDNESS:
singl e e go‘@;;kt%kqgv- i near (ii) MOLECULE TYPE: peptide

(i x) FEATURE:! (& postan co B Peptide (B) LOCATION 1

(D) OTHER | NFORYAEddolpr edticics $008 HER' / not e=

"5- Phenyl pent afoyteLgizag! 0171 304 isx32 FEATURE: (A) NAME/ KEY: Pepti de -

(B) LOCATI ON: 6¢1)" TELEX: 0173(§5¢ RSFRER | NFORMATI ON: / pr oduct = " OTHER"

/NOLE= " ;i) TITLE OF INVENTION: PEPTIDE DERIVATIVES

(iii) NUMBER OF SEQUENCES: 36

(iv) COMPUTER READABLE FORM:
(An) MEDIUM TYPE: Floppy disk
{(B) COMPUTER: IBM PC compatible
{C) OPERATING SYSTEM: PC-D0OS/MS-DOS
{D) SOFTWARE: PatentIn Release #1.0, Version #1.30 (EPC:

{vi) PRIOR APPLICATION DATA:
{A) APPLICATION NUMBER: GB 5603855.9
(B} FILING DATE: 23-FEB-1996

(vi) PRIOR APPLICATION DATA:
(A} APPLICATION NUMBER: GB 9620819.4
(B) FILING DATE: 05-0CT-1996

{2} INFORMATION FOR SEQ ID NO: 1:

(i} SEQUENCE CHARACTERISTICS:
{A} LENGTH: 6 amino acids
(B} TYPE: aminoc 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:é6
{D) OTHER INFORMATION:/product= *OTHER"
/notes=
"[({8)-2-((R)-3~amino-2-oxopyrrolidin-1-yl)propansyl] -Ala-
piperidine-4-carboxamide"

{xi} SEQUERCE DESCRIPTION: SEQ ID NO: 1:

Xaa Ala Ala Lys Val Xaa



"I (S)-2- ((R)-3-am no-2-oxopyrrolidin-1-yl)propanoyl] -Gy-3-

am nopr o&ﬂ g}qﬁ#g] " (xi) SEQUENCE DESCRI PTI ON: SEQ | Pcii¥@nodideass  Xaa
Arg Al a E¢ Xaa 1 5 (2) | NFORMVATION FOR SEQ | D NG
14: WD 97/ 31023 -61-

PCT/ GB97/ 00438 -67- . (i) SEQUENCE
CHARACTERI STI CS: 5 (A) LENGTH. 6 amino acids ~(B) TYPE:
amno a NDEDNESS: single (D TOPOLOGY: .

i near B I“’(’”“")“Wd‘i’:‘%ﬁ@@ “pepti de - (i x) FEATURE: (A)
NAVE/ KEY: Pept ésd6ence caaractertéRks L OCATI ON: 1 (D) OTHER -

| NFORMATI ON: / pr@atueteTs! @Thidhe acids . Inote= "5

- Phenyl pent anoy{®! AYEE: amino scid) FEATURE: (A NAI\/E/ KEY: Pepti de
(B) LOCATI ON: 6 (S} STRRWOENERTS) SYOPHER | NFORMATI ON: / product = " OTHER"

I not e= (D} TOPOLOGY:, ?

-2-((R) - 3- am)nmacrﬁ,ﬁm&yfrg&gtdw 1-yl) propanoyl]-dy- 3-

am nopr opyl guani di ne" (xi) SEQUENCE DESCRI PTION: SEQ ID NO 14:

Xaa Arg Ala Al a Thr Xaa
{ix} FEATURE:

{R) NAME/KEY: Peptide

{(B) LOCATION:1

(D} OTHER INFPORMATION:/product= "OTHER"
/note= "S-Phenylpentanoyl-Ala"

{ix} FEATURE:
{A) NAME/KEY: Peptide
{B}] LOCATIOM:6
{D] OTHER INFORMATION:/product= "OTHER®
/notes=

"[(8)~-2-(6~-0x0-1, 7-diazaspiro{4.4)non-7 —yl)propanoyl]-hla-
piperidine-4-carboxamide"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

Xaa Ala Ala Lys Val Xaa
1 -3

(2) INFORMATION FOR SEQ ID NO: 3:

{i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: € 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= *"S-Phenylpentanoyl-Alat

(ix} FEATURE:
(A} NAME/KEY: Peptide
(B} LOCATION:4
(D} OTHER INFORMATION:/product= "OTHER"
/note= "{[(S)-2~{(R)-3~amino-2-oxopyrrolidin-i-yl)propanoyl]-Ala"

{ix) FEATURE:
{A) NAME/KEY: Peptide
(B} LOCATION:6
(D) OTHER INFORMATION:/product= "OTHER"
/note= "Ala-piperidine-4-carboxamide"

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 3:



1 : * 5 (2) INFORVATION FOR SEQ ID NO 15 : (i) SEQUENCE

CHARACTERI_STI1 CS: (A) LENGTH: 6 ami no acids TYPE:
ami no acY@ 9731023 (C) STRANDEDNESS: singl e POR(S &%Y:
| i near (ii) MOLECULE TYPE: pe | de (i x) FEATURE:
(A) NAMVE/ KEY: Peptide 2-OCATI ON: 1 (D) OTHER
| NFORMATI ON: / pr oduct = " OTHER" / not e=
" 5- Pheny| pehe dreyila Hag rla Xaa (| x) FEATURE: (A NAIVE/ KEY:-
Peptide  ? (B) LOCATION: 6 (D) OTHER o
| N ORVAT) bR QitiOhR HTTHEID. o / not e= | !
[(S) -2- ((R) -3-am no- oxopyrrol I di n- 1 yl ) propanoyl] -d y-NHet hyl"
(XI) SEQUENGE {PESSRE REAGNERSHE@CY:D NO  15: . Xaa Arg Ala Arg Thr Xaa

. (AR LENGTH. GIWWPO\I FOR SEQ I D NO .16: - (1) SEQUENCE
CHARACTERI STI CR) Zrersononme a& LLENGTH: 6 anino aci ds (B) TYPE:
anino acid 5} poflot) Bl
PCT/ GB97/ 00438 - 68-

{ii)} MOLECULE TYPE: peptide

{ix} FEATURE:
{A} NAME/KEY: Peptide
{B) LOCATION:1
{D} OTHER INFORMATION:/product= "OTHER*"
/note= "5-Phenylpentanoyl-Ile*

(ix) FEATURE:
(A) NAME/KEY: Peptide
{B}) LOCATION:6 ’
. {D) OTHER INFORMATION:/product= "QTHER"
/note=
"{{8}-2-({R}-3-amino-2-oxopyrroiidin-i- yl)prcpanoyl]—Ala -4~
aminophenylacetamide"

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

Xaa Ala Ala Arg Thr 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: lineaxr

(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:6
(D} OTHER INFPORMATION:/product= "OTHER"
/note=
" [(8}-2- ((R}-3-amino-2-oxopyrrolidin-1-yl}propanoyl] -Ala-
piperidine-4-carboxamide"

{xi)} SEQUENCE DESCRIPTION: SEQ ID NO: 5:

Xaa Ala Ala Ala Val Xaa



(C) STRANDEDNESS: single (D TOPOLOGY: |inear (i) MOLECULE
TYPE: peptide (i x) FEATURE: (A) NAME/ KEY: i :
(B) LOCA /31423 (D) OTHER | NFORMATI ON: / pr oduct = E%%EE%W 38

/ not e= " 5- Phenyl pent anoyl - 3- guani di ngAl-a" (i x) FEATURE: ' (. A)
NAME/ KEY: Pepti de (B) LOCAR ON: 6 (D) OTHER
| NFORMATI O: / pr oduct = 'sOTHER" / not e= ' :

"[(S) -2- ((R -3-am no-2-oxopyrrolidin-1-yl)propanoyl] -Al a- 4- -
am noph@hANEeRMPERN ROR "SEQ ID NO:(&j ) SEQUENCE DESCRI PTION: SEQ I D NO 16:

Xaa Al a Al g,Ng ﬁ T 5 (2) | NFORMATION FOR SEQ ID
NO 17: %ﬁ L IFAGR: AHARASTERI STI CS: (A) LENGTH: 6 am no
aci ds (eX Byrel ¥ikso agidno aci d (C) STRANDEDNESS: single
(D) TOPOLOGY: |tf)nSTRANDEDNESS( | §ipgdOECULE TYPE: pepti de (i x) FEATURE:
(A) NAVE/ KEY: PRh{TPRpEocy: linear gy | OCATI ON: 1 (D) OTHER

| NFORMATI ON, o] ' / not e=

"5- Phenyl ggﬁé glr(l"oy - S?E(E?Eétgrdggieﬁehyl guani di no) Al a" (1 x) FEATURE:

(A) NAME/ KEY: Peptide (B) LOCATI ON: 6 (D) OTHER

| NFORVATI ON=} (REATHREL = " OTHER' / not e=
{A) NAME/KEY: Peptide

{B) LOCATION:1
(D) OTHER INFORMATION:/products "OTHER"
/note= "S-Phenylpentanoyl-Arg"

{ix) FEATURE:
{A) NAME/KEY: Peptide
(B} LOCATION: 6
{D} OTHER INFORMATION:/product= "OTHER"®
/note= : :
*{{8)-2-{{R)-3-amino-2-oxopyrrolidin-i-yl}propanoyl}-Ala-4-
aminophenylacetamide" .

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 6:

Xaa Ala Ala Ala Thr Xaa
1 s )

{2) INFORMATION FOR SEQ ID NO: 7:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 6 amino acids
(B} TYPE: aminc 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= "S-Phenylpentanoyl-Ala"

(ix) FEATURE:
(a) NAME/KEY: Peptide
(B} LOCATION:&
{D} OTHER INFORMATION:/product= "OTHER®
/notes=
"[(8}-2-{{R) -3~-amino~2-oxopyrrolidin-1-yl)propanoyl) -Ala-4-
aminophenylacetamide] *

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 7:

Xaa Ala Ala Arg Val Xaa
1 5



"[(S) -2- ((R -3-am no-2-oxopyrrolidin-1-yl)propanoyl]-Al a-4-

am nophenél acetam de]" . (xi) SEQUENCE DESCRI PTI ON: )81\;]9

Xaa Al a WPATRZ3 Thr Xaa 1 5 (2) | NFOR PR SEQ | D
NO 18: (1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 6 am no
aci ds - (B) TYPE: am no aciod - (C) STRANDEDNESS: single
(D) TORQ) QEruhimoeanr seo Ip No: WO 97/ 31023 :

PCT/ GB97/ 00438 -69 - (ii)
MOLECULE TYPESE%E@%% FRARACTERISTICSy)  FEATURE: (A) NAVE/ KEY: Peptide
(B) LOCATION: 1) sooae 2 :{“Qj R | NFORVATI ON: / pr oduct = " OTHER"

/ not e= "5-Phen i sgngle (i x) FEATURE: (A) NAME/ KEY:
Pepti de (D) -roﬁﬁB ' : (D) - OTHER | NFORMATI ON: / pr oduct =
" OTHER' / not e- " 1(S)

-2-((R) - 3- & I’FSWEI’H%(SWHR?PP&M 1-yl ) propanoyl ] -d y-4-(2-

am noet hyl ) nor phol i ne" (xi) SEQUENCE DESCRI PTION: SEQ ID NO 18:

{ix)} FEATURE: .
{A) NAME/KEY: Peptide
{B) LOCATION:1l
{D) OTHER INFORMATION:/product= "OTHER"
/note= "S-Phenylpentanoyl-Ala*

(ix) FEATURE:
{A) NAME/KEY: Peptide
(B) LOCATION:&
{D} OTHER INFORMATION:/product= "OTHER”"
/note=
*[(S}-2- ({R)-3-amino-2-oxopyrrolidin-1-yl)propanoyl} -Gly-4-
aminophenylacetamide] *

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8:

Xaa Arg Ala Arg Val Xaa
1 S

{2) INFORMATION FOR SEQ ID NO: 39:

(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= "S-Phenylpentanoyl-Ala*

{ix) FEATURE:
(A) NAME/KEY: Peptide
{(B) LOCATION:&6
{D) OTHER INFORMATION:/product= "OTHER*"
/note=
"1{8}-2-{{R}~3~amino-2-oxopyrrolidin-1i-yl)propanoyl] -Ala-
piperidine-4-carboxamide} "

{xi) SEQUENCE DESCRIPTION: SEQ ID NG: 9:

Xaa Ile Ala Arg Val Xaa
1 5 -

{2) INFORMATION FOR SEQ ID NO: 10:



XaaAIaAIaAIaThr Xaa 1 5 (2) INFORVATION FOR SEQ I D

NO 109: SEQUENCE CHARACTERI STI CS: ( Apderbeidodss am no
aci ds wo gs1bts (B) TYPE: amino acid (O STRA)I\II’DEDNESS gsu ngl e
(D TOPOLOGY: |inear (i) MOLELULE TYPE: peptide o (iI'x) FEATURE:
(A) NAVE/ KEY: Pepti de (B) "LOCATI ON: 1 (D) OTHER

| NFORMATI O\I“/’p?@ﬂ%@? <HARBTFRIBTICS : / not e=

" 5- Phenyl pent an e 6 amino 3cidy CEATURE: (A) NAME/ KEY: -

Pept i de (c) s Iﬁ@;@fthylé (D) OTHER

I NFORMATI ON: / pr @6l uksros : / not e=

"[(S) -2-((R)-3-am no-2- oxopyrrol I di n-1-yl)propanoyl ]-Qdy-piperazin- 4-yl
. CH2 CH2 OCHATCHRERYECULE TYPE: PpeitideSEQUENCE DESCRI PTION: SEQ I D NO  19:

Xaa Ala Ala Ala Thr Xaa 1 5 (2) I NFORVATION FOR SEQ I D
NO. 20: (ix) FhamireSEQUENCE CHARACTERI STI CS: (A) LENGTH: 6 anino
aci ds (a) (R REPE petao aci d (C) STRANDEDNESS: single

(D) TOPOLOGY: | imemacaTIon:1 (i) MOLECULE TYPE pepti de
(D} OTHER INFORMATION:/product= ®OTHER

/note= *S5-Phenylpentancyl-Ala®

{ix} FEATURE:
{A} NAME/KEY: Peptide
{B} LOCATION:&
{D)} OTHER INFORMATION:/product= *OTHER"
/notes=
"{(S}-2-{{R)-3-amino-2-oxopyrrolidin-1-yl)propanoyl] -Ala-4-
aminophenylacetamide}®

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:

Xaa Arg Ala His Val Xaa
1 5

{2) INFORMATION FOR SEQ ID NO: 1l:

(i) SEQUENCE CHARACTERISTICS:
(&) 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:6
{D} OTHER INFORMATION:/product= *OTHER"
/note=
" [{8) -2~ {{R) -3 -amino-2-oxopyrrolidin-1i-yl)propanoyl) -Ala-
piperidine~-4-carboxamide]®

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 11:

Xaa Ala Asn Arg Val Xaa
1 5

{2} INFORMATION FOR SEQ ID NO: 12:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 6 amino acids



WO 97/ 31023 °

PCT/ GB97 )
FEATURE: WwoSiitess (A) NAME/ KEY: Pepti de (B) Locffﬁ"éﬁ?’i“"“e(

(D) OTHER | NFORMATI ON: / pr oduct = OTF%J / not e=

"5- Phenyl pent anoyl - Arg" (i x) RE: (A) NAME/ KEY: Peptide
(B) LOCATI ON: 6 (B} TYPE: aming BFidOTHER | NFORMATI ON: / pr oduct = "OTHER" -

/ not e= (C) STRANDEDNESS: single

"[(9)-2-((R) - 3 B HEL6xEPF ol i di n- 1-yI ) propanoy! | - G y- 4-
am nopheneRy lwgtirotl e peptide (X|) SEQUENCE DESCRI PTI ON: SEQ I D NO 20:

Xaa Ala Ala Ala Thr Xaa 1 5 (2) | NFORVATI ON FOR SEQID
NO 21: F&L SEQUENCE CHARACTERI STI CS: : (A) LENGTH 6 am no
aci ds (i) TYPE._anjno acid (C) STRANDEDNESS: single
(D) TOPOLOGY: I{Pn&HEE/XEL: PepF{% MOLECULE TYPE: peptlde (i Xx) FEATURE:
(A NAME/ KEY: Rgp INFORMATION: /prbdilet L Gohdh ON: 1 (D OTHER

| NFORMATI ON: / pr oduct fsoteTtd=Bhenylpentanoyl-ala* / not e=

" 5- Phenyl pent an .XREAI a" (i x) FEATURE: ' (A) NAME/ KEY:

(ix) FEA
Pept i de = (A} nmgg}(mj‘ ept.xde

(B} LOCATION:4
(D} OTHER INFORMATION:/product= "OTHER®
/note= *[(8)}-2-((R)-3-amino-2-oxopyrrolidin-i-yl)propancyl] -Ala"

{ix) FEATURE:
{A) KAME/KEY: Peptide
{B) LOCATION:6
(D) OTHER INFORMATION:/product= "OTHER™
/note= "Ala-piperidine-4-carboxamide®

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 12:

Xaa Arg Ala Xaa Ala Xaa
1 5

{2) INFORMATION FOR SEQ ID NO: 13:

{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} CTHER INFORMATION: /product= "OTHER"
/note= "S-Phenylpentanoyl-Ala"

{ix) FEATURE:
{A) NAME/KEY: Peptide
{B}) LOCATION:6&
(D} OTHER INFORMATION: /product- YOTHER*
/note=

*[{8}-2-({R}-3-amino-2-oxopyrroiidin-1- yl}propanoyl] -Gly-3-
aminopropylamine] "

{xi)} SEQUENCE DESCRIPTION: SEQ ID NO: 13:

Xaa Arg Ala ala Thr Xaa
1 5

{2) INFORMATION FOR SEQ ID NO: 14:



(D) OTHER | NFORMATI ON: / pr oduct = " OTHER" / not e=

"I(S)- ZE‘hR - 3- am no- 2- oxopyrrolidin-1-yl)propanoyl | - Al a-ger/cB97/00

am noph Ani de” (xi) SEQJENCE DESCRI PTI ON: SEQ I D NO 21: -

Xaa Ala Ala Arg Thr Xaa 1 - 5 (2) I NFORVATION FOR SEQ I D
NO 22: (1) SEQUENCE CHARACTER! STI CS: (A) LENGTH: 6 am no
aci ds (1} SEQUENCIS RISHFHO acid (C) STRANDEDNESS: single
(D) TOPOLOGY: Q} GERT: S aming °F)USMOLECULE TYPE: pepti de WO 97/ 31023
PCT/ GB97/ 0043 c) smmammss single -71 - (i x)
FEATURE: (D) TordLAgy :NAMEAKEY: Pepti de (B) LOCATION: 1

(D) OTHER | NFORMATI ON: /product = " OTHER' / not e=

" 5- Pheny| pdhtMORERPILE AFRR: peptide( | ) FEATURE: (A) NAME/ KEY: Pept i i de
(B) LOCATI ON: 6 (D) OTHER | NFORMATI ON: / pr oduct = " OTHER"

/ not e= (ix) "[ (S -2- ((R -3-anino-2-oxopyrrolidin-1-yl)

pr opanoyl -] Nl-l-ANIﬁp.m]mfA?ep&maenophenyl acet am de" (xi) SEQUENCE

DESCRI PTI ON: SBQ uofraxioN:122:
{D} OTHER INFORMATION:/product= "OTHER"
/note= "5-Phenylpentanoyl-Ala®

{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] -Gly-3-
aminopropylguanidine*

{xi)} SEQUENCE DESCRIPTION: SEQ ID NO: 14:

Xaa Arg Ala Ala Thr Xaa
1 . 3

{2} INFORMATION FOR SEQ ID NO: 15:

(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:6
{D) OTHER INFORMATION:/product= YOTHER"
/note=
®[{8}-2-{(R)~3-amino-2~oxopyrrolidin-1-yl)propanoyl] -Gly~-NHethyl™"

{xi)} SEQUENCE DESCRIPTION: SEQ ID NO: 15:

Xaa Arg Ala Arg Thr Xaa
1 S

{2) INFORMATION FOR SEQ ID NO: 16:
{i) SEQUENCE CHARACTERISTICS:

(A} LENGTH: 6 amino acids
{B} TYPE: amino acid



Xaa Arg Ala Arg Thr Xaa 1 5 (2) INFORVATION FOR SEQ I D

NO  23: Wo 9,”31&3) SEQJENC!E CHARACTERI STI Cs: (A)Pm,‘@ am no

aci ds (B) TYPE: ami no acid (C) STRANDEDNESS: single

(D) TOPOLOGY: |inear (ii) MOLEQULE TYPE: peptide (i x) FEATURE:

(A) NAVE/ KEY: Peptide ( B’°COCATI ON: 1 (D) OTHER

| NFORMATI ON: / pred STRANDEDEERSERingle o / not e= '

"5- Phenyl pent aBly FOEREQPY: 1linmear(j ) FEATURE: (A) NAVE/ KEY: Peptide

(B) LOCATI QY Sormcure Type: pet’sg)de OTHER | NFORMATI ON: / pr oduct = " OTHER' |

/ not e= "1(S) -2- ((R _

- 3-am no- 2- oxopyrrolidin-1-yl)propanoyl] -NH NH CONH2" (xi) SEQUENCE

DESCRI PTI ONx! SEg“R’E) NO 23: = Xaa Arg Ala Arg Thr Xaa 1

5 (2) | NFORMAN M%%‘Emdb NO 24: (i) SEQUENCE CHARACTERI STI CS:
. { 51 . . .

(A) LENGTH 6 45 BfuzsChiemanrson: /proguot BlpadPE: amino acid (0

STRANDEDNESS: Si Ngl €note= "5-rhenylpbddhndy@F btdaYainohizear (ii) MOLECULE

TYPE: peptide (1 x) FEATURE: (A) NAME/ KEY: Peptide

(B) LOCATI Gpg JFERTURE: _
(A} NAME/KEY: Peptide

{B) LOCATION:é6
{D) OTHER INFORMATION:/product= “"QTHER"
. /note=
. "~ ®{(S)-2-((R)-3-amino-2-oxopyrrolidin-1-yl)propanoyl] -Ala-4-
aminophenylacetamide) *

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 16:

Xaa Ala Ala Ala Thr Xaa
1 5

{2} INFORMATION FOR SEQ ID NO: 17:

(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-3- (tetramethylguanidino)Ala®

{ix) FEATURE:
{A) NAME/KEY: Peptide
{B) LOCATION:6
{D) OTHER INFORMATION:/product= "OTHER"
/notes=
*[{8}-2-((R) -3-amino-2-oxopyrrolidin-1-yl)propanoyl] ~Ala-4-
aminophenylacetamide] "

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17:

Xaa Ala Ala Ala Thr Xaa
1 s

(2) INFORMATION FOR SEQ ID NO: 18:

{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 6 amino acids
(B} TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear



WD 97/31023 °

PCT/ GB97 - 12 pCT/GBY7/00438 (D)
OTHER IM&%%@%$FtN;/product: " OTHER' : /notegxny

"5- Phenyl pent anoyl - Al a" (ix) F URE: (A NANE/KEY. Pepti de
(B) LOCATION: 4 (D OTHER I NFORMATI ON: / product = " OTHER'

Inote= "[(S)-2-((R)-3-am no-2- oxopyrrolldln 1-yl)propanoyl]-Ala"  (ix)
FEATURE: (i1} “"“ECU‘(EA'SYPMHE‘KE‘Y Pepti de (B) LOCATI ON: 6 :

(D) OTHER | NFORMATI ON: / pr oduct = " OTHER" / not e=

" Al a- 4- ampgphaptgcet am de” (xi) SEQUENCE DESCRI PTION: SEQ ID NO
24: - Xaa Arxy »vasxéaa rdpgaxaa 1 5 (2) | NFORVATI ON FOR
SEQ I D NO 25! (B} LOCATION)1 SE ENCE CHARACTERI STI CS: (A) LENGTH:. 6
am no acids (P} OTHER g: 1,,9; fio aure (C) STRANDEDNESS: -
single (Df ayip near o (i1) MOLECULE TYPE: peptide

(i xX) FEATUYRE: seature: (A NAI\/E/ KEY: Peptide (B) LOCATI ON: 1

(D OTHER INFCENW@W@Nmﬁpneducb- ' OTHER" / not e=

3 (2 cyanoben R posr o b R N £ @

/note=
"[({8)-2-((R})-3-amino-2-oxopyrrolidin-1-yl)propanoyl] ~-Gly-4~ (2~
aminoethyl)moxpholine”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18:

Xaa Ala Ala Ala Thr Xaa
1 )

{2) INFORMATION FOR SEQ ID NO: 19:

(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= “QTHER®
/note= "S-Phenylpentanoyl-Arg"

{ix) FEATURE:
{A) NAME/KEY: Peptide
{B} LOCATION:6
{D} OTHER INFORMATION:/product= "OTHER"
/note=
n{{S)-2-((R)-3-amino-2-oxopyrrolidin-1-yl}propanoyl} —Gly-pzperaz:.n-
4-yl.CH2CH20CH2CH20H *

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19:

Xaa Ala Ala Ala Thr Xaa
1 5

{2) INFORMATION FOR SEQ ID NO: 20:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 6 amino acids
(B} TYPE: amino acid
{C)} STRANDEDNESS: single
{D)} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide



(i X) FEATURE: (A) NAME/ KEY: Pepti de (B) LOCATI ON: 4
(D) OTHER_| NEFORMATI ON: / pr oduct = " OTHER" bR RIci970b438 S)

-2-((R)jﬁgaﬂ?ﬁﬁ§2-oxopyrrolidin-1-y|)propanoy|]-AIa" (1x) FEATURE:
(A) NAVE/ KEY: Peptide (B) 14 OCATION: 6 - (D) OTHER
| NFORMATI ON: / pr oduct = " OTHER" / not e=
"Al a- 4- am nophenyl acet am de" (xi) SEQUENCE DESCRI PTION: SEQ I D NO
25: Xaa Argmﬁla Xaa Arg Xaa 1 - 5 (2) I NFORVATI ON FOR
SEQ I D NO'P26T s /el ) pSRQUENCE CHARACTERI STI CS: (A) LENGTH 6
am no acids (8) nocarron{iB) TYPE: am no acid (C) STRANDEDNESS:
single (D) oxfpEl INFREADGY./plod@al "OTHER® WO 97/ 31023
PCT/ GB97/ 00438 /note= "5-Phenylpentanoyl-Arg* : - 73 - (i)
MOLECULE TYPE. pept i de (i x) FEATURE: (A) NAVE/ KEY: Peptide
(B) LOCATI®R: 10 iane/xey: @Rbes@THER | NFORMATI ON: / product = " OTHER"
/ not e= " 5- Phenydpithasonyd - Ar g" (i x) FEATURE: (A) NAME/ KEY:
Pepti de (D) GIRER LIGEVRRAIODN A product= "OTHER®
notes=
. '/‘ {(s}-2- {(R}-3~-amino-2-oxopyrrolidin-1-yl)propanoyl] -Gly-4-
aminophenethylguanidine"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20:

. Xaa Ala Ala Ala Thr Xaa
1 13

{(2) INFORMATION FOR SEQ ID NO: 21:

(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-ala*

{ix) FEATURE:
(R} NAME/KEY: Peptide
{B) LOCATION:6
(D) OTHER INFORMATION:/product= ‘OTHER"
/note=
"[{S)~2~{(R)-3-amino-2-oxopyrrolidin-1-yl}propanoyl] -Ala-4-
aminophenylacetamide® ‘

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21:

Xaa Ala Ala Arg Thr Xaa
1 5

(2) INFORMATION FOR SEQ ID NO: 22:

{i)} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 6 aminoc acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide



(D) OTHER | NFORMATI ON: / pr oduct = " OTHER" / not e= "[(S)

-2-((R)-3-am no-2-oxopyrrolidin-1-yl)propanoyl]-A a"
(A) NAVEVREFB1BR ¢ i de (B) LOCATI ON: 6 ?’Sﬂ
| NFORMATI ON: / pr oduct = " OTHER" / not e=
"Al a- 4- am nophenyl acet am de" 'Z’;(i') SEQUENCE DESCRI PTI ON: SEQ I D NO
26: Xam Abrudd:a Xaa Arg Xaa 1 5 (2) I NFORVATI ON FOR
SEQ ID NO 27:. (A) NAME/EY) P@FEOMENCE CHARACTER STI Cs: (A) LENGTH:. 6
am no aci ds :g; LOCATX JYPE:, amino acid, (C) STRANDEDNESS:
singl e (Dhnct ’\%,;g_g,c@g; alaw (ii) MOLECULE TYPE: peptide
(i x) FEATURE: NK KEY: Pepti de (B) LOCATION 1
(D) OTHER (ihi-@Eixes :ON: /pr oduct = "OTHER' / not e=
"5- Phenyl pent a@y% : PePtldfl x) FEATURE: (A) NAME/ KEY: Peptide
(B) LOCATION: 4 ATI ON: / pr oduct = " OTHER"
/note= "[(S) ém( ?W mngluéﬁo))ﬁqxo‘ﬁ‘ffrro I n-1-yl)propanoyl]-Al a" (ix)
FEATURE: MW-KEXinoPe.mgerondm-z-ynproéaBa)oyiJO@&xThﬂHbﬁ4-
(D) O‘I’I—E:Ehdphlﬁmdﬁfén@b"/ product = " OTHER' / not e=
"Al a- 4- am nophenyl acet am de" (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO
21 537 solrfinél Becl@Brid 3% wo: 22 5
Xaa Arg Ala Arg Thr Xaa
1 5

{2) INFORMATION FOR SEQ ID NO: 23:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: € amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii} MOLECULE TYPE: peptide

(ix} FEATURE:
{4) NAME/KEY: Peptide
{B) LOCATION:1
(D} OTHER INFORMATION:/product= "OTHER"
/note= "S-Phenylpentanoyl-Ala®

{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] -NH-NH-CONH2"

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 23:

Xaa Arg Ala Arg Thr Xaa
1 5

(2) INFORMATION FOR SEQ ID NO: 24:

{1} 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



(2) | NFORVATI ON FOR SEQ I D NO 28: WO 97/ 31023

PCT/ GB97/ 00438 -74- ' EQUENCE
CHARACT ¥ 8731023 (A) LENGTH 6 anino acids m’%%%m%%e
am no acid : (O STRANDEDNESE single - (D) TOPOLOGY: Iinear
(ii) MOLECULE TYPE: peptide ¥~ FEATURE: (A) NAMVE/ KEY:
Peptide - (D) dTEIR kmm:yproduct= roTHER®) OTHER | NFORMATI ON: / pr oduct s
" OTHER'  /note= [*RcAhenvibentpdryhiAlptnt anoyl - 11 e" - (i x) FEATURE:
(A NAVE/ KEY: _Pept j de (B) LOCATI ON: 4 (D) OTHER
I NFORVATI O/ BROAHEGE e OTERR e / not e=

"T(S)-2-((R) - 3mgmdeRrénxopyrrolidin-1-yl)propanoyl]-Leu" (i x) FEATURE:
(A) NANME/ KEY: {2eptiineie INFORMATION: /eB)aubt@OMFHEN. 6 - (D) OTHER
| NFORMATI ON: / pr oduc¥rote©OPHER* 2~ ( (R} -3-amino- 2 -oxopyzrrptjdin-1-yl)propanoyl} -Ala"
"Al a- 4- am ngphenyl acet am de" (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO
28: e W@Mg X328 ALgaXaa 1 5 (2) | NFORMATI ON FOR

SEQ I D NO "29: (g) rocaTion:s
{D) OTHER INFORMATION:/product= "OTHER"
/note= "Ala-4-aminophenylacetamide®

(xi)] SEQUENCE DESCRIPTION: SEQ ID NO: 24:

Xaa Arg Ala Xaa Arg Xaa
1 5

{2) INFORMATION FOR SEQ ID NO: 25:

{i)} SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 6 amino acids
{B} TYPE: aminoc acid
{C)} STRANDEDNESS: single
{D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(ix) FEATURE:
t{A} NAME/KEY: Peptide
{B) LOCATION:1
(D) OTHER INFORMATION: /product= *OTHER"”
. /notes= "3-(2-cyanobenzo [b} thicphen-5 -yl}propanoyl—Ala"

{ix) FEATURE:
(A} NAME/KEY: Peptide
{B} LOCATION:4
{D} OTHER INFORMATION:/product= "OTHER"
/note= *[{8}-2-((R)-3-amino-2-oxopyrrolidin-1-yl)propanoyl]-Ala®

{ix) FEATURE: )
{A) NAME/KEY: Peptide
{B) LOCATION:6
(D) OTHER INPORMATION:/product= "OTHER"
/note= ®*Ala-4-amincphenylacetamide®

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25:

Xaa Arg Ala Xaa Arg Xaa
1 13

{2) INFORMATION FOR SEQ ID NO: 26:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: § awino acids
(B} TYPE: amino acid
{C) STRANDEDNESS: single
{D)} TOPOLOGY: linear



(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 6 am no acids

(B) TYPE: am no acid (C) STRANDEDNESS: single § D)
TOPOL OG0 birsweas (ii) MOLECULE TYPE: peptide (P&HGR

(A) NAME/ KEY: Pepti de (B) LOCATION: 1 (D) OTHER

| NFORMATI ON: / pr oduct = " OTHER" -73- / not e=

"5- Phenyl pent {ix) FEATURE: - (A) NAME/ KEY: Peptide
(B) LOCAT{? ‘%’%B%Yg‘ PUHSFSOTHER | NFORMATI ON: / product = "OTHER' - -
/note= "[((R)-3-am no-2-oxopyrrolidin-1-yl)acetyl]-Al a" (1 x) FEATURE: .
(A) NAVE/ K&Y: FERgprE: de (B) LOCATI ON: 6 (D) OTHER

| NFORVATI ON: / pAd NARMEAKEY Oppgtide / not e=

"Al a- 4- am nos\?ﬁh%" X E@Rgae;mm Jproductl Mok QUENCE DESCRI PTI ON: SEQ I D NO
29: é = "S-Phenylpentanoyl-Arg” :
PCT/ GB97/ 00438 - 75 - : Xaa Arg
Al a Xaa Al{&x)XEBATURE: 1 5 (2) | NFORVATION FOR SEQ I D NGO 30:

(i) SEQUENCE CRARBME{NRE SPrEidde

{(B) LOCATION: 4
{D) OTHER INFORMATION:/product= "OTHER™
/note= "[{S)-2-{({R)-3~amino-2-oxopyrrolidin- 1-y1)propanoyl} -Ala"

{ix} FEATURE:
{A} NAME/KEY: Peptide
(B} LOCATION:& .
(D) OTHER INFORMATION:/product= "OTHER"
/note= *Ala-4-aminophenylacetamide™

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26:

Xaa Ala Ala Xaa Arg Xaa
1 5

{2} INFORMATION FOR SEQ ID NO: 27:

{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:/products= “OTHER"
/note= "S-Phenylpentanoyl-Arg"

(ix) FEATURE:
{A) NAME/KEY: Peptide
(B) LOCATION:4
(D} OTHER INFORMATION:/product= "OTHER"
/note= "[(S)-2-{{R)-3-amino-2-oxopyrrolidin-1-yl}propancyl] -Ala"

(ix) FEATURE:
(A} NAME/KEY: Peptide
(B} LOCATION:6
{D) COTHER INFORMATION:/product= "OTHER"
/note= "Ala-4-aminophenylacetamide®

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27:

Xaa Ile Ala Xaa Arg Xaa
1 5

{2) INFORMATION FOR SEQ ID NO: 28:



(A) LENGTH 6 am no acids (B) TYPE: am no acid (O

STRANDEDNESS: si ngl e (D) TOPOLOGY: i near Hsi ND@&%JLE

TYPE: pew0iois1023 (i X) FEATURE: (A) NAVE/ KEY: 3%5%‘?93

(B) LOCATI ON:'1 (D) OTHER | NFORMATI ON: / pr oduct = " OTHER"

/ not e= " 5- Phenyl pent anoyl - Ar g" -74+x) FEATURE: (A) NAME/ KEY:

Peptide - ¥ (D) OTHER | NFORMATI ON: / pr oduct =

"oTHER smﬁi‘“‘f Hotesas [(9) o

-2-((R)-3-am nm2mxo|ayfnboéaah n-1-yl) propanoyl ]-Al a" (i x) FEATURE:

(A) NAVE/ KEY: Rap$IRMNPEDNESS: single (B) LOCATI ON: 6 (D) OTHER

| NFORNVATI ON: / p 3 dTREPEOGY OF HERS / not e= ' _

" AI a- 4-am nop C de; (xi) SEQUENCE DESCRI PTION: SEQ I D NO
& n%?%’%l %ing A2 Xaa 1 5 . (2) | NFORVATI ON

FOR SEQ I D NO 31: (i) SEQUENCE CHARACTERI STI CS: (A

LENGTH:. 6 @mi BEATHRE:dS ] (B) TYPE: ami no acid (O

STRANDEDNESS: éﬂ’nm’gém’ Peptide (D) TOPOLOGY: |inear (i) MOLECULE

TYPE: peptide (o) ovame e A URE sucee romEere (A NAVE/ KEY: Pepti de
(B) LOCATION: 1 /note= 5t iRknydbddEEndyNEQRIMATI ON: / pr oduct = " OTHER"
/ not e= " 5- Phenyl pent anoyl -t et r anet hyI honmoAr g- "
{ix) FEATURE: :

(A} NAME/KEY: Peptide

{B) LOCATION:4 :

(D) OTHER INFORMATION:/product= "OTHER"

/note= "{(S)-2-{(R)-3-amino-2-oxopyrrolidin-1-yi}propanoyl] -Leu®

{ix) FEATURE:
{A) NAME/KEY: Peptide
{B) LOCATION:6
{D) OTHER INFORMATION:/product= "OTHER"
/note= "Ala-4-aminophenylacetamide”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28:

Xaa Arg Ala Xaa Arg Xaa
1 5

{2} INFORMATION FOR SEQ ID NO: 29:

(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= "S-Phenylpentanoyl-Ala®

{(ix) FEATURE:
(A} NAME/KEY: Peptide
{B} LOCATION:4
{D} OTHER INFORMATION:/product=s "OTHER"
/note= " {[{{R)~-3-amino-2~oxopyrrolidin-i-ylj)acetyl]-Ala"

(ix) FEATURE:
{A} NAME/KEY: Peptide
(B) LOCATION:6
{D} OTHER INFORMATION:/product= "OTHER"
/note= "Ala-4-aminophenylacetamide"

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 29:



(i x) FEATURE: (A) NAVE/ KEY: Peptide (B) LOCATI ON: 6

(D) OTHER | NFORMATI ON: / pr oduct = " OTHER' / not e=

"I (S) - 3w $10B] ani no- 2- oxopyrrol i di n-1-vyl )propanoyl ]-A argmcmmo«tss

am nophenyl acet am de" WO 97/ 31023 _

PCT/ GB97/ 00438 -75- -76 - (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 31: Xaa Ala Ala Ala Thr Xaa 1
5 (2) I NFeRMALI AN BQRaSFRE D NO 32: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 6 am no -acsds (B) TYPE: am no acid (O
STRANDEDNESS: si n}g (D TOPOLOGY: |inear (i) MOLECULE
TYPE: ﬁ)é’pffmémm FOR $%§ IPRRTURE: (A) NAVE/ KEY: Peptide

(B) LOCATI e {IEHER | NFORVATI ON: / pr oduct = " OTHER'

/ not e= "5- enMn R aN Oy lontMoOncsas (i X) FEATURE: (A) NANE/ KEY:
Pepti de (8) TYPB) ah{oAddi@N: 6 (D) OTHER | NFORMATI ON: / pr oduct =
" OTHER" {C) STRANDEDNESER Ffipmie =[(S)-2-((R

- 3- ami no- 2- oxoffy r FBPIWF h-24287F) pr opanoyl ] - Al a- (4-
{11} MOLECULE TYPE: peptide

{ix) FEATURE:
(A} NAME/KEY: Peptide
{B) LOCATION:1 ,
(D} OTHER INFORMATION:/product= "OTHER"
/notes= *S-Phenylpentanoyl-Arg®

{ix) FEATURE:
{A) NAME/KEY: Peptide
{B) LOCATION:4
(D} OTHER INFORMATION:/product= "OTHER"
/note= " [{8)-2- ({R)-3-amino-2-oxopyrrolidin~1- yl)propanoyl] -Ala"

{ix) FEATURE:
(A) NAME/KEY: Peptide
(B} LOCATION:6
{D} OTHER INFORMATION:/product= "OTHER"
/note= *Ala-4-aminophenylacetamide®

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 30:

Xaa Ala Ala Xaa Ala Xaa
1 s

(2) INFORMATION FOR SEQ ID NO: 31:

(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-tetramethylhomoArg-"

(ix) FEATURE: _
{A} NAME/KEY: Peptide
{B} LOCATION:6
{D) OTHER INFORMATION:/product= "OTHER"
- /note=
“[{8) -2~ {{R)-3-amino-2-oxopyrrolidin-i-yl)propanoyl] -Ala-4-
aminophenylacetamide®



am nophenyl . CH2. CO. NH. CH2. CH2. nor phol i ne" (xi) SEQUENCE DESCRI PTI ON:

SEQ ID NO. 32: Xaa Ala Ala Ala Thr Xaa 1 5 2)

| NFORVATIWRISEBH2EEQ | D NO  33: (i) SEQUENCE CHARACTERCEIGRZ00438

(A) LENGTH: 6 ami no acids (B) TYPE: am no acid (O
STRANDEDNESS: singl e (D) ¥@RELOGY: |inear (i) MOLECULE
TYPE: peptide : (1 x) FEATURE: . (A) NAME/ KEY: Peptide

(B) LOCATI @)l sequence pescrIpfion: GEbIER ¥NFGRVATI ON: / pr oduct = " OTHER"

/ note= "5- Phenx{ pent anoyl - Arg" (i x) FEATURE: (A) NAME/ KEY: -
Pept i de Xaa Ala Aly fla FlorXa ON: 6 (D) OTHER

| NFORMATI ON/ product =" &THER" / not e= ' "
[(S) - 2-4x RirormiThi @or <8 QBWo: 0dl di N- 1-yl) propanoyl | - Al a- 4-

am nophenyl acetic acid nethyl ester” (xi) SEQUENCE DESCRI PTI ON: SEQ
| D NO 33: (i) SEQUENQR(TIORATEREBRICS:

PCT/ GB97/ 00438 (R} LENGTH: € amino acids -77 - Xaa Al a

{B) TYPE: amino acid
Ala Ala Thr Xaa(c) srranpepwess: 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:6
{D} OTHER INFORMATION:/product= ®"QTHER"
/notes=
=*[(S}-2-({(R) -3—amino—2-ox<>pyrrolidin-1-yl)propanoyl] ~-Ala- (4-
aminophenyl.CH2.CO.NH.CH2.CH2 .morpholine*

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32:

Xaa Ala Ala Ala Thr Xaa
1 ’ S

{2) INFORMATION FOR SEQ ID NO: 33:

{i} SEQUENCE CHARACTERISTICS:
{3) LENGTH: 6 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{ix) FEATURE:
(A) BAME/KEY: Peptide
{B) LOCATION:1
(D) OTHER INFORMATION:/product= "OTHER"
/note= "5-Phenylpentanoyl-Arg"

{ix) FEATURE:
(A} NAME/KEY: Peptide
{B} LOCATION:6
{D) OTHER INFORMATION:/product= "OTHER"
/note=

) " [(8) -2~ ({R)~-3-amino-2-oxopyrrolidin-i-yl} propanoyl] -Ala-4-
aminophenylacetic acid methyl ester®

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 33:



1 : . 5 (2) | NFORVATION FOR SEQ I D NO 34: (i) SEQUENCE
CHARACTERI STI CS: : (A) LENGTH. 6 am no aci ds YPE:
am no aowd 97/31023 (C) STRANDEDNESS: si ngl e (WT’?&M: |

| i near (ii) MOLECULE TYPE: peptide (i x) FEATURE: : (A
NAVE/ KEY: Pept i de (B) LOCATIFON: 1 (D) OTHER

| NFORMATI ON: / pr oduct = " OTHER" / not e=

"5- Phenyl paai anopha Alg'thr xaa (i x) FEATURE: : (A) NAME/ KEY: Peptide
(B) LOCATI @N: 6 .5 (D) OTHER | NFORMATI ON: / pr oduct = " OTHER"

/ not e=

"[(S)- 2‘-2( (Iﬁfgw'fé:nqlnnﬁggfggxxgp?/or:r3oﬁ:i di n- 1-yl) propanoyl ] - Al a-4- am nophenyl
acetic aci di) seouency xiAra&Ee@idris: DESCRI PTI ON: SEQ I D NO 34: Xaa Al a
Ala Ala Thr Xaaa) LENGTH: 6 amino acids 5 (2) INFORVATION FOR SEQ I D NO 35:
(i) SEQUENCE CHRRAIPEERIMGTY @gkd (A) LENGTH. 6 amino acids

(B) TYPE: ami ndSagh e 91%(C) STRANDEDNESS: singl e | (D)
TOPOLOGY: |inear (i |]) VOLECULE TYPE: pepti de (1 x) FEATURE:
(A) NAVE/ KRY) Moegdutgl@yee: pepticge  (B) LOCATI ON: 1 - (D) OTHER

| NFORMATI ON: / pr oduct = " OTHER" / not e=

5- Pheny! pent Aoyl A g
(A} NAME/KEY: Peptide
(B) LOCATION:1
(D) OTHER INFORMATION:/product= "OTHERY
/note= "S-Phenylpentanoyl-Arg"

{ix} FEATURE:
(A} NAME/KEY: Peptide
" {B) LOCATION:6
{D} OTHER INFORMATION:/product= "OTRER"
/note= ' .
*[{8S}~-2-{{R)-3-amino-2-oxopyrrolidin-1-yl)propanoyl] -Ala-4-
aminophenyl acetic acid"

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 34:

Xaa Ala Ala Ala Thr Xaa
1 S

{2} INFORMATION FOR SEQ ID NO: 35:

{i)} SEQUENCE CHARACTERISTICS:
{a4) 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= “OTHERY
/note= "S-Phenylpentanoyl-Arg®

(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-
aminophenylacetyl-piperazin-4-yl-CH2CH20CH2CH20H"

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35:

Xaa Ala Ala Ala Thr Xaa



(i X) FEATURE: (A) NAME/ KEY: Pepti de (B) LOCATI ON: 6

(D) OTHER | NFORMATI ON: / pr oduct = " OTHER' / not e=

" [(S) w9, - 3- ami no- 2- oxopyrrolidin-1-yl) propanoyl ]| - MEHGBEI7/00438

am nophenyl acetyl - pi perazin-4 -yl - CH2CH2OCH2 CH2 OH" (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 35: X38-Ala Ala Ala Thr Xaa VO

97/ 31023 . , | s - |

PCT/ GB97/ 00438 - - ' - 78- 1

5 (2) (HNRERRETEENFFRORESED YD KO, 36: (i) SEQUENCE CHARACTER! STI CS:
(A) LENGTH;, 6 _am no acids (B) TYPE: am no acid (O
STRANDEDNESS: 5% c*"}““cf‘.“iﬁ:s.&p) TOPOLOGY: | i near (ii) MOLECULE
TYPE: pepti de (n, wyoed Lkinariead URE (A) NAME/ KEY: Pepti de

(B) LOCATI ON: 1tc) stranpepnesgDeiddlElER | NFORMVATI ON: / pr oduct = " OTHER"

/ not e= " 5- Phentp) Jeometaqoy Limpr " (i x) FEATURE: (A) NANME/ KEY:
Pept i de (i cm_&:B')y L OCATI ON: 6 (D) OTHER | NFORMATI ON: / pr oduct =
" OTHER" ii} MOLE PE: pf%%g::

{ix) FEATURE:
{A} NAME/KEY: Peptide
{B) LOCATION:1 )
{D) OTHER INFORMATION:/product= "OTHER"
/note=""5-Phenylpentanoyl-Dpxr"

{ix) FEATURE:
{A) NAME/KEY: Peptide
{B) LOCATION:&
{D) OTHER INFORMATION:/product= "OTHER"
/notes= -
"[(8) ~2- ({R) -3-amino-2-oxopyrrolidin-1-yl)propanoyl] -Ala-4-
-aminophenylacetamide® .

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36:

Xaa Ala Ala Ala Thr Xaa
1 5



art nophenyl Acet Zml!ﬂlll IR IHLE‘;J%N%'E) BeStR Y1 G SEG 10 o

Xaa Al awbanzioas Thr* Xda * 5 ’9331’9%8 .
PCT/ GB97/ 00438 - 79 - CLAI M5
VWhat we claimis: - 5 1. Ape%lde derivative of the formula I, -
P- R1-R2- R3- R4, or a pharnaceutically accept abl e salt thereof, V\/nerel n
P is a hgHaIM®bi c residue; Rl is a sequence of 5 L-am no aci ds and R3
is a single L-amino acid; or Rl is a sequence of 3 L-am no acids and
R3|sasequence of 3 L-am no acids; 10 R2 is a group of formula Il or
formul a EI}%&‘ I n V\/m ch Ra and Rb are |ndependently

sel ect ed rom y rogen and (1-4C)al kyl and A i s methyl ene or oxygen;

and 15 R4 is OH NH2 or NRcRd wherein Rc is selected from (1-4C)al kyl, 2-
car banoy] cycl pent | et hyl - cas hammyl cycl ohex -

car bamoy}- cycl ﬁ?ré?’ﬁ?ﬁx P%ﬁw B?% g ?{ ? %/) ﬁ%’é’ﬁ?}qy 4-
(carbam ggcgggﬁl K f,wﬂm@ﬁar boxynet hyl )phenyl _

4- (et hoxycar bonyl net phenyl, 2-nor phol i noet hyl “and a group of

t he fornBlisaah)&ikeﬁhpblclreaidneh Al is 20 (3-7C) al kyI ene or Al is selected from
(1) a grQup of thef | a. - A2; . Whi.c | S p-phenyl ene or

cyclg (%Srﬂjﬁ‘ﬁ‘&m@f’f?nﬁk I sip '?f@mé’r %"fs met hyl ene and B2
' s p pheﬂﬂsezpé’eqﬁén& of3 L-amino acids and R? is a sequence of 3 L-amino acids;

10 Rlisa group of formula II or formula III

A Q | [—) ;—\r 0
H 6 Ra | o ro

L H
in which Ra and Rb are independently selected from hydrogen and (1-4C)alkyl and A
is methylene or oxygen; and
15 R*is OH, NH, or NRcRd wherein Re is selected from (1-4C)alkyl, 2-
carbamoylcyclopentyl, 2-pyridylmethyl, 4-carbamoylcyclohexyl, 4-
carbamoylcyclohexylmethyl, 3-carbamoylphenyl, 4-carbamoylphenyl, 4~
(carbamoyimethyl)phenyl, 4-(carboxymethyl)phenyl, 4-(methoxycarbonylmethyl)-
phenyl, 2-morpholinoethyl and a group of the formula -A'-G' in which A’ is
20  (3-7C)alkylene or A' is selected from
(1) a group of the formula -A%-B% in which A% is p-phenylene or 1,4-cyciohexylene
- and B? is (1-4C)alkylene or Alis methylene and B is p-phenylene or 1.4-
cyclohexylene;'and
(2) a group of the formula -A%-B*-C3- in which A% is methylene, B is p-phenylene or
25  1,4-cyclohexylene and Cis (1-3C)alkylene; and
G! is a group of the formula -N=C[N(Rp),], in which each Rp is independently
selected from hydrogen. methyl,-ethyl and propyl; or



cycl ohexyl ene; qillmuuwl(lmuuuﬁiﬂfp of the fornula -A3-B3-C3- in which A3
I s nmet hyl ene, | 1, 4-cycl ohexylene and C3 is

(1- 30 aIWplmmzsand iS a group of the formul a - NEETIGRYFIOPS |

whi ch each Rp is |ndependently sel ected from hydrogen, nethyl, ethyl
and propyl; or . _ WD 97/ 31023%y.

PCT/ GB97/ 00438 ' - 80- Al is

a group &f isderonpofithe formla 8Y'-Bi-rin whickhAhis p-shepylsheand Bhis -6FH-CO- i s

T8 2 e T i 3o

(1-40Qal MRdithdrogenBﬂ(l-&Cﬂall@lP&* azinyl, 4-nethyl-1-piperazinyl,
4- am di no, 1- pi per azi nyl, 4-(2-(2- 5 hydroxyet hoxy) et hyl ) - 1- pi perazi nyl ,
1- pi peri Byis bpxmmmvlsﬂrmﬁhﬂdl-plmml,d&mmb-iptperazmyl,t‘h@@subst itutent is

! d fr b b ba ._and
N (- PR ARy respnn 1- Dyt o CRlied PP P no aci ds
or an ammwbaﬁﬁ%t is sefeCted from carb&ypSﬁbhﬁSyldﬁﬂQZVé‘ﬁxhdﬁh IartifpfgyRceut i cal Iy

acceptabl e salt thereof, as clainmed in claim1lin ich P'is an
al i phat i and Nr({@raminebusylearbeaapykidrphat i ¢/ ar omat i ¢ organi ¢ group of from

5to 20 arbo at ons het eroaromati ¢ ed aliphatic/heteroaromatic
organic 8 pgpeqclpg&lg{ot 0%035@5858%%%%8‘% 2 or 3 heteroatons

sel ected from ' oxygen, sul phur and nitrogen. 15 3. A peptide

derivative, or pharmaceutical ly acceptable salt thereof, as clained
i'n cl@i m1 or AszpmdM%mm qr phagpacrptically asqeprblesal tharepfres qlaimediinct ed from

b ar bar S A Qhlicn Bis" 4 BARC, BR8P intked ARURLAEAIRE Bianic group

3- car banoy kphesid 20 éhmﬁr dlﬁﬁmdr RihetRydaroratic?6t xméca& abpnmwhaewayémme nyl
4- (car boxynet hyl ) phenyl , 2-norphol i noet hyI and a gro of the forrrul a
CAL-GL i QrEaNCEroln of Fom$. tp@P sAtopnatpmgnd 1.2 or 3/hftqr%at@r§$ slectefl fromm (1)
a group in which A2 is p-phenyl ene or

4-cycl o%@é&’ s‘hgﬁ%am&%a}?& Is (1-4C)al kylene or A2 is nethylene and B2
|s plﬁhenylene or 1.4- 25 cycl ohexyl ene; and (2) a group of the
formul a - A3- B3- C3- (r}vvhlph A3 is nethylene, B3.is henglene.or

1, 4- cycl aqexyv“en@néﬁ epative, qra Phasmaqey @%’@acsmablesak as glaimeslip of the

f I I df
nyar ogen et h o o gt K L 0o R Ry MRS R Seleld fom (R 307

or 4Cyalkyl, 2-carbamoylcyclopentyl, 2-pyridylmethyl, 4-carbamoylcyclohexyl 4-
carbamoylcyclohexylmethyl, 3-carbamoylphenyl, 4-carbamoylphenyl, 4-

20  (carbamoylmethyl)phenyl, 4-(carboxymethyl)phenyl, 2-morpholinoethyl and a group
of the formula -A'-G' in which A' is (3-7C)alkylene or
Al is selected from
(1) a group of the formula -A%-B’- in which A%is p-phenylene or 1,4-cyclohexylene
and B? is (1-4C)alkylene or A is methylene and B is p-phenylene or 1.4-
25  cyclohexylene; and
(2) a group of the fohnula -A’-B*-C’- in which A’ is methylene, B?is p-phenyiene or
1,4-cyclohexylene and Cis (1-3C)alkylene; and
G'isa group of the formula -N=C[N(Rp),}, in which each Rp is independently
selected from hydrogen, methyl, ethyl and propyl; and Rd is hydrogen or (1-4C)alkyl;
30 or



PCTI G807/ 0043 IIIIIIII Illlll IIIII llIII Il

-81 - R4
is 1-piwoeraBiyl, 2- i per azi nyl, 4-am di no-1-pi ﬁ&Té‘i?%W4-(2-(2-
hydr oxyet hoxy) et hyI ) - 1 p| per azinyl, 1-pi peri dyl or :

4- substi tut ed- 1-pi peridyl wherein -81- the 4- substitutent s sel ected from
car boxy Larbamoyl, N-(2-am nget hyl) car banoyl
N- ( 4- amiR1d® btpjperazmtefripthyldrpiperazipy), ﬂ@nad@edumnemyl #-@d26 ani no acids or

d t [
et amaREyPRbryet1-piberazioy SR of Pl 1 iferRTORRRRL | PO Y
an al'i phhé Mubsmxﬁmtxs selevtedfrom darbokp,vaibadiodd, le-hmlnoethyl)@WI group of

fromb5 to 20 carbon atons; 10 the L-am no acids conprising RL and R3 are

i ndependadt-(A-aminobpyicabamerb & q u, Gy, Hs, lle, Lys, Asn, Gn,
Arg, <Thr. e V\,herel n Rc is selected from
(1-4 )aIITZ“aiPq g‘ﬂeme{)f ééd?gam);‘ﬁ %@%slqu?g%? yr| dyl et hyl ,

4- car banoyl cycl ohexyl , 4- carbanDyIcycIohexyInethyl

3- car banpyl phenyl , 4 carbannyl henyl .and 4- 15  (carba ylnethyl)phenyl or

R4 i s 1-%i perAPrrfide denivativen of p Flaa;_lwrgscpeptablaﬁqlmhﬁ ok as Claimed in

1- pi per ls 35‘?!‘? hatic aFMﬁ{ Lin the

4- subst%’%intz‘??qh%wylﬁa{algb %}r# car g‘%)?é/‘,xggar anoy

N- ( 2- ani orgatit gtoppaf fimmy to 2hcarbbr( atoms; am nobut yl )car barmyl or R4 is a
1 to 6 .am no . aci an am de t her eof A pepti de

sequence. 0 $ O

der |®at |¢EE' ~ping agids CORPHIIPS gaf‘q“i/ R, axeapdepsn XISFleF‘ﬁéf'@éﬁ Alaa@'bl ai med

in clai ence of 5 L-amino acids represented
as AAl- "Gy, H%’?Xzé’ %GG&A%g i&?%p AAl is selected frompAI a, lle,

Tyr, Valand®tis Q}ygmﬁmgmemre@am isGajshied fmnd(lS4€)aBeyl 2-

trifluoro ni tedfro G u, Sar, Vval, Arg,
Ay, Pro®a a{f’% qep{c&opegtyé%zyndsyl nlcé{ﬁllgh%")én% N6: di et hyl Lys;

AA3 i s sghBsh § ﬁhﬁ,th | R afBL, Asn and
N3- di et hyl Dap @ﬂcfccﬂi@k |}}sl+ sw%%%&nghﬁ%bﬁwlpﬁnﬁn, Arg, Thr. Qdu,

Sar,1d y(caﬁhagpﬂﬂx@thﬂbplaem, or R is 1-pigemtinyl, Hymﬂmlnhl-pﬁi&razxm\fﬁ-amldxm-ect ed from

J\g 97>/gllb i aazmyl yI-pxpegdyi or%-sugsn%tedw-pxpenfyl wr}xerem the 4-subsut(ljxlte%% hsy | Dap; and

PCT/ @97é@&4§5ﬁ0m carboxy, carbamoyl, N- (2-ammoethy|i_))acarbamoyi and N-(4-82 - R3is a
single am no aci d sel ected Irom p, azaal ani ne and azagl yci ne.
aminobutyl)carbamoyl; or R" is a sequence of 1 to 6 amino acids or an amide thereof,

20 S, A peptide derivative, or a pharmaceutically acceptable salt thereof, as claimed
in claim 1,2 or 3 whereinR' isa sequence of 5 L-amino acids represented as AA1-
AA2-AA3-AA4-AAS in which
AAL is sclected from Ala, Ile, Tyr, Val, Glu, Lys, Arg, Gly, Gap, GapMe, and 3,3,3-
trifluoroalanine;

25  AA2is selected from Ala, Lys, Glu, Sar, Val, Arg, Gly, Pro, lle, Tic, 3,3,3-
trifluoroalanine and N°-diethylLys;

AA3 is selected from Ala, His, Gln, Val, Thr. Glu, Gly, Asp, Asn and N"’-diethyIDap;
AA4 is selected from Ala, Lys, Asn, Arg, Thr, Glu, Sar, Gly, Pro, His and N°.
diethylLys; and _

30 AAS is selected from Thr, Val, Ala, Gly, Dap. Dab, Pro, Hyp, Asn and N°*-
diethyll)ap;- and



as claimed dﬂlllmmmllﬂllllf‘llﬂ&ﬂé?ﬁfﬁ”&icf"s' L Soqubnee of 3 Lamno

aci ds rwumnlaed s AAIt 5" SAAJ-AA3 in which AAl | BCHESBRTRMEE { r om
Ala, Ile, Tyr, Val, Qu, Lys, Arg, Ay, Gap, GapMe4 and 3, 3, 3- :
trifluoroal ani ne; AA2 is selecgped fromAla, Lys, Gu, Sar, Val, Arg,
@y, Pro,. Ile, Tic, 3,3, 3-. tri71uoroal ani ne and N6- dlethyILys and 10
AA3 i s Riliessiagiefanmin Atid selbited freinnAla\aly, Dapy azalanine Ghy azafdyzineAsn and

N3- di et hyl Dap; and R3 is selected froma sequence of 3 L-am no acids "
represented as AA6G- AA7- AA8 i n which AA6 is selected fromQy,

Leu, ; lL,e¢ drompPro, .
Al a, Lys Arg,pégn‘&edg:%tlvg%ra ancn%;acger%ebiéﬁztﬁrgﬁfs selected from
from Al clainy 1, Dep3 mmlahlsrsesequuhcenﬁgmymme acids represeiited as A pept i de

derivative, .or. ph ceutically acceptable salt thereof, as clained I n
any reé\e‘&? %Fr’i;herelnmlsagroup of theforrrulallb[err]

1o REP LI TIPY, VAL 1016 LOL eghinie) dng Rgsept abl e
salt thereo%seggeé I"al rre'clizg © i n any p ece grc g eJriel?ﬂn 'ydr ophobi ¢
gr oup Pmﬁu&oplb.mmyj val eryI 25 9. A pept | de derivative, or a
phar maceu Cal t I n any preceding
claim: %eag‘mlxﬁ) Bé'ﬁ’ogi _SLarp yqailsy, ﬁro, lﬂe ’glc,?: 3,3-

4- (car b%‘mﬂéﬂﬁkﬂmkhﬁﬁ'wldi'&hﬁtyél -ahd- guani d| noet hyl ) ani | i no. VO
97/ 31023

PCT/16B9 AADis3@lected from Ala, His, Gln, Val, Thr, Glu,GB3Asp, Ay and Nf-qhewm@ derivative
25 oL ol 12 s SHAI] o seuIBL TS Bkl PRI RAENAARRE ST+ Wi
in which
AAG is selected from Gly, Leu, Lys, Ala, Pro, Glu, Sar, His and Dap;
AAT7 is selected from Pro, Ala, Lys, Arg, Glu, Sar, Gly, Oic and Dic; and
15  AAS is selected from from Ala, Gly, Dap, azaalanine and azaglycine.

7. A peptide derivative, or pharmaceutically acceptable salt thereof, as claimed
in any preceding claim wherein Rlisa group of the formula ITb

| O
AL, QN\/k y
H o :
3

20 S

8. A peptide derivative, or a pharmaceutically acceptable salt thereof, as claimed

in any preceding claim wherein hydrophobic group P is 5-phenylvaleryl.

25 9. A peptide derivative, or a pharmaceutically acceptable salt thereof, as claimed
in any preceding claim wherein R* is 4-carbamoyl-1-piperidyl,

4-(carbamoylmethyl)anilino or 4-(2-guanidinoethyl)anilino.



Eiﬁ(r:lr][er.r] ' ”m"' l"l" “I" "'ll " l“lor a pharmaceutically accept abl- 24-sal t

t her eof , WOONND23h Priv fepfredent’s & _ 5- pheny| v RCGI/GBI7POS) .

5 11. A pharmaceutical conposition which conprises a
pepti de derivative of the formula I, or a pharmaceutically
acceptabl e salt thereof. in associ atton with a .
pharmaceuti.cal |y acceptable diluent or carrier. 10 12. A

process r e uf.acture of a peptjde derivative, phar maceutically
accept abllg RP‘{E@ Sxixva%g{g aﬁ?‘ﬁi@%dgck“ﬁllapmﬂh”@éﬁﬁw ?W"E@a‘iﬂéntl ally
coupl i ngs&lﬂth%ﬁ%f which is selected frofPPr Opri ate order suitably protected am no
aci ds or sequences of two or nore suitably protected am no

acids, a suitably protected grga;c ti® formula HI11-OHor HI1IIl-CH
cte

and opti I o] p of t ornmula R4-H, followed by
opti onal m”k}[g’i‘? %%TX[?F mo Ihl—‘Nitl on oﬂhe N-term nal am no

group, to introduce a hydrophobl oup P, 2and renoval of any
remai ni ng protec roups and any solid support.

13. The use fgde derivative of formula | as clainmed in claim1,

or a 20 ph@rmaceutically acceptable salt thereof, in the production
of a novel nedicanment for use in the treatnent of a MHC cl ass
Il dependent T-c medi at ed aut oi nirune or '|nflannatory

di sease.

th—H co-Ala-Ala-Ala-Thr N"' :ﬂ: \/U\ Ala— N_O_CH CONH,
Phv-Arg-Ala—Aia—Ala-Thr—Nw J;_r- \/U\Gly— <:> }—NH

O
th-Ala-Arg-Alaﬁ““' —\,FN\E/U\ﬂ—Ata-Arg-Ala-g@-CHZCONHz

O =



-85 - . . The derivative of formula | as clainmed in
claim1, or a phalmmmumwmuﬂ eptable salt thereof, in the production
of a noyg)emmdrxaneént “for Use’in*the treatment of f heumat BEHGBITOM38i s or
mul tiple sclerosis.

. -84-

- and

_ o
s

o
Co-Ala-Arg-Ala- g=--"'§N\E/U\ﬁ-Ala-Arg-Ala-ﬁ@—CHchNHz
0

or a pharmaceutically acceptable salt thereof, in which Phv represents a
S-phenylvaleryl group.

11. A pharmaceutical composition which comprises a peptide derivative of the
formula I, or a pharmaceutically acceptable salt thereof, in association with a
pharmaceutically acceptable diluent or carrier.

10 12, 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 suitably
protected amino acids, a suitably protected group of the formula H-II-OH or H-III-OH
and optionally a suitably protected group of the formula R*-H, followed by optional

- 15 functional group modification of the N-terminal amino group, to introduce a

hydrophobic group P. and removal of any remaining protecting groups and any solid
support.

13. A method for treating a MHC class II dependent T-cell mediated autoimmune or
20 inflammatory disease which comprises administering to a warm-blooded mammal
in need of such treatment an effective amount of a peptide derivative of formula I,

or a pharmaceutically acceptable salt thereof.
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14. A method as claimed in claim 14 for treating theumatoid arthritis or multiple

WO 97/31023 PCT/GB97/00438

sclerosis.

15. Theuseofa 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 imflammatory disease.
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