WD 02/ 072602 PCT/ US02/ 06676 SOMATOSTATI N ANTAGONI STS Background of the

I nvention 5 Somatostatin (SRIF), a tetradecapepti de di scovered by Brazeau
et al., Wwa2bewmn2zshown to have potent inhibitory effectspon/vsarieus
secretory processes in tissues such as pituitary, pancreas and :
gastrointestinal tract. SRIF also acts as a neuronodul ator in the central
nervous system These biological effects of SRIF, all inhibitory in
nature, are elicited through a series of G protein coupled 10 receptors, of
which five different subtypes have been characterized (sstrj-sstr5). These
five subtypes have simlar affinities for the endogenous SRIF |igands but
have differing distributi orSOMAROSAUSTIN ANEBAG@EIHBTSst atin binds to the
five distinct receptor (SSTR) subtypes with relatively high and equal

affinity for each subtype. Bi Eg&%ogﬂdﬁbﬂledfnfv@ﬁﬁ&?t types of somatostatin
subt ypes have been 15 associ at of various conditions
and/ or diseases. ("sstr2") (Raynor, et al., Modlecular Pharmacol. 43:838

(1993)5 Lloyd, efg atoﬂgigh 6§RIF)'?Q¥§&QA6%§&?%M§C&V%?@&B} Bibdd dtha,

inhibition of insulin een ‘attribute the somatostatin type-5

receptor (" $atbbén sidwy to AhvapotehOifihdhibory fecilsO@By arioussdcrstaty procefsesypes 2
and 5 have been associated with growmh hornone 20 suppression and nore
parti cul ar | yn Gesunssuek as gitatfens pascieas avhgagirginteatiaal trast) SRET alsp agts as

adenomas. Activation of type 2 but not type 5 S bee assogiated with
reating pr amsiiemoduBloniiife Semir) HEc ous Welm nTeeS O ORe AL e A ed w th
activation h t e . i A bt gnsulin
and/ or gl uc%%l%:’ ‘fﬁ é?ﬂ?rg}etglt%{ ﬁlgﬁd(}tlé eﬁ%l%%?ﬁﬁ%@%a%rﬁgp%?{r&t&zﬁ{‘coﬂled
prolifeer ati yecdpedrsnoPahlth fivuTfabenbeRes have baepbhapatdhived (¥, Kistripn of
gastric acid secretion and nore particularly peptic ulcers, enterocutaneous
and pancr edthesofive anbtypss hage sina]ariaffinttigs|fer thewesidoggmelrsoBiRIF Dgandsipt

syndronme, watery diarrh syndrome, AIDS related diar

chenot her apy@¥adtiéeing éﬁsg'ﬁ?%@&l, INZXATIONS HSWasr SRMALQRARIR é‘g{%i%iti’ $he;fye
gast rof nt est ok ROLARITSSIR SR RAct) B IR Ll RRES For>Uo" 25
each subtype. Binding to the different types of somatostatin subtypes have been

15 associated with the treatment of various conditions and/or diseases. ("sstr,")
(Raynor, et al., Molecular Pharmacol. 43:838 (1993); Lloyd, et al., Am. J.
Physiol. 268:G102 (1995)) while the inhibition of insulin has been attributed to
the somatostatin type-5 receptor ("sstrs") (Coy, et al. 197:366-371 (1993)).
Activation of types 2 and 5 have been associated with growth hormone

20 suppression and more particularly GH secreting adenomas (Acromegaly) and
TSH secreting adenomas. Activation of type 2 but not type 5 has been
associated with treating prolactin secreting adenomas. Other indications
associated with activation of the somatostatin receptor subtypes are inhibition
of insulin and/or glucagon for treating diabetes mellitus, angiopathy,

25 proliferative retinopathy, dawn phenomenon and nephropathy; inhibition of
gastric acid secretion and more particularly peptic ulcers, enterocutaneous and
pancreaticocutaneous fistula, irritable bowel syndrome, Dumping syndrome, -
watery diarrhea syndrome, AIDS related diarrhea, chemotherapy-induced
diarrhea, acute or chronic pancreatitis and gastrointestinal hormone secreting

30 tumors; treatment of cancer such as hepatoma; inhibition of angiogenesis,



WO 02/ 072602 PCT/ US02/ 06676 treatment of inflammatory disorders such as
arthritis; retinopathy; chronic allograft rejection; angioplasty;
prevent i myograficoyessel and gastroi ntestinal bl eeding. |tcraspz/edees red to
have an anal og which is selective for the specific somatostatin receptor
subt ype or subtypes responsible for the desired biological 5 response,

thus, reducing interaction with other receptor subtypes which could |ead
to undesirable side effects. The devel opnment of potent, smaller SRIF

agoni st s | edréaéméieoftinglaneitpry dfsotter§ sidhngs @thritiy; rétsopith;hehrymici ous
truncated Iz%gnds for the different subtypes. |t appears that ILEB-Lysg
sequence of tadngraft pajecteny; angioplagtyidyevéntingagre ftr@ssel cogdrgastrairigstt

receptor. The Trp8-Lys 9_.sequence forns part.qf. a B-hen ich is usually
Cabrl | zed Werdibbdr IS et mverhanadg i stelstvoniamec Kackbone.
a disulfide | . r.a] ' : such
Structural SO S ecBplora AP PePrahppky SespSh bR RE A BRSRAL SRR RICY,
receptspr subbyRse, thas religcihg $stefdctidnonith SERE redePtér ubtRssalhichidoMld This is
15 typified by the high type 2 but low type 1, 3, 4, and 5 affinities of
pept i des i nlead OCEREATIeBE] §ffeedsi es. Thus, the many basic bi ol ogi cal

studies with this_type of analog failed to _detect effects nediated by all
but one of the dawedaysiopment,af pages sghlarSRE agonisty ,torﬁb@rijcli%ﬁﬂvﬁﬂhas gone

into the re-_dntyoducti on of ~Broader bi ndi-ng,.i.ni: |]

bi ol ogi cal 1t sipes 3Bst og B B s dREkbeH T8 0 he Uil BB shvvpes
pepti des angt ﬁg;{/éfakéjﬂﬁ't 8 £5s° Whbndl SR&LESrefDe id lighhds thaf a@ particul ar
receptor. W e di scovered that peptide backbone constraint can be

i ntraduced rbyogiizdddyy did reoemtbr.i P Vipduays® asquancadorias paiof abbedd cat i on

| argely restricts the affected residue and the amno acid preceding it to
an ext ended v@5ch ehesrakytstelilizathvig subgaiutionred|D-yfop Lobms cpelizationaf the

B
peptide. O"sﬁcﬁs{rﬁ%gﬂ%ﬂﬁhca%, RAnAEd St BRESRAEHRICOVRE ¥f AYRipeP! e and

their synthesis is t
receptor subtypes, was the loss of broad spectrum binding affinity. This is

15 typified by the high type 2 but low type 1, 3, 4, and 5 affinities of peptides in
the OCTREOTIDE?® series. Thus, the many basic biological studies with this
type of analog failed to detect effects mediated by all but one of the
somatostatin receptor types. Since then, much work has gone into the re-
introduction of broader spectrum binding into small, biologically stable

20 peptides on the one hand and the development of peptides and peptidomimetics
with discrete specificity for a particular receptor.

We have discovered that peptide backbone constraint can be introduced
by N-alkylation of individual amino acids. This modification largely restricts
the affected residue and the amino acid preceding it to an extended

25 conformation. Thus, additionally blocks potential intramolecular hydrogen
bonding sites and also proteolytic enzyme cleavage sites thus potentially
enhancing the pharmacokinetic properties of a peptide. Only a few N-methyl
amino acids are commercially available and their synthesis is tedious.
However, in another aspect of the present invention, we have discovered a
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However, in another aspect of the present invention, we have di scovered a
30 2 WD 02/ 072602 PCT/ US02/ 06676 procedure to N-nethylate truncated

somat ost awonamsbogs at every amino acid residue using treTasor/oophase
procedure, adopted fromthe recent publication reported by MIler and
Scanlan. 5 Summary of the Invention In one aspect, the present invention is
directed to a peptide of the formula (1), A -cyclo

{D-Cys-A2-D Trp-A3-A4-Cys } -A5-Y', (1) 10 wherein: A is an optionally
substi t ut ed pRpQuHRkd fo N=mBtHyPat ¢hhcatedAdohfutéatiphnslogs hyewdth atrihoaedd
aromatic a-amno acid;, A3'is Dab, Dap, Lys or Orn; A4 is B-Hydroxyvaline,
Ser, Hser, aesidie usih§ thssolsd-phaseppriooedurkyadnpited front the cergrpubligatoemt i ¢
a-amno acid; and _ Y is OH Ngé or N\HR, where R is (Cl_6)al kyl; wherein
each said oﬁ?PQTFF‘éH’Xﬂ\@UBEW‘i g€@HaBr omatic a-anino acid is  optionally
substituted wth one or nore substituents each independently selected from
the group consisting of hal ogen, NO2, OH CN, (Cl_6)al kyl, (C2 20

6) al kepyl, (C2-6)al kynyl, (Cl-63@hk@¥y of B% Invehfgh. and NRORL0, where RO
and R10 each is independently H 0, or (C -6) alkyl; and wherein the am ne
ni trogen of each Infonamspertpihptpreenbondndnd is Heectaditme pgptidp obtheA'  of
formula (1) is optionally substituted with a nmethyl group, provided that
there is at fpeagle Bhe said methyl group; 25 or a pharmaceutically

g](c:cfegﬁ ?rB: g ??I)t t her eof Allcrglci)onﬁ)_atgg t_ﬁg%}p_%h@Au_@/yes?EAngf eatures peptides
@

10 wherein:
A' is an optionally substituted aromatic o-amino acid;
A? is an optionally substituted aromatic o-amino acid;
A’ is Dab, Dap, Lys or Orn;
Alis B-Hydroxyvaline, Ser, Hser, or Thr;
15 A’ is an optionally substituted D- or L-aromatic o-amino acid; and
Y!is OH, NH, or NHR', where R'is (Cy.¢)alkyl;
wherein each said optionally substituted aromatic c-amino acid is
optionally substituted with one or more substituents each independently
selected from the group consisting of halogen, NO,, OH, CN, (C,.¢)alkyl, (C,-
20 s)alkenyl, (C,-¢)alkynyl, (C;-¢)alkoxy, Bzl, O-Bzl, and NR’R'®, where R” and
R'? each is independently H, O, or (C,-¢) alkyl; and
wherein the amine nitrogen of each of amide peptide bond and the
amino group of A' of formula (I) is optionally substituted with a methyl group,
provided that there is at least one said methyl group;
25 or a pharmaceutically acceptable salt thereof.
In one embodiment the invention features peptides of formula (I)
wherein: :
A'is Cpa, 1-Nal, 2-Nal, 2-Pal, 3-Pal, 4-Pal, Phe, Tfm, Tyr or Tyr();
A% is 2-Pal, 3-Pal, 4-Pal, Phe,’vTS?fr"or Tyr(I); and
30



wherein: A is Cpa, 1-Nal, 2-Nal, 2-Pal, 3-Pal, 4-Pal, Phe, Tfm Tyr or
Tyr(1); A2 is 2-Pal, 3-Pal, 4-Pal, Phe, Tyr or Tyr(l); and 30 3 WO

02/ 072602wB@R/0f802/ 06676 A5 is Dip, 1-Nal, 2-Nal, 2-Pal, pP&TRes02/06676al , Phe
or DTrp; or a pharmaceutically acceptable salt thereof. |In another o
enbodi nent the invention features a peptide of the inmediately foregoing
group of peptides wherein Al is Cpa. 5 In a further enbodi ment the

i nvention features a peptide of the imrediately foregoing group of

pepti des wher ei n AR3isiBipNVENals 2-Wal, 3-Bxlj 31Pat, y-PhlePherb@HThpnt t he invention
features a peptide of formula (1) wherein said peptide is:

NmeCpa- cycl @(rm}lmacmncabvrqycmtg Ipmaltcsb@,t)wﬁ- Nal - NH2i 10

%g_ ;;Ei §E %EEQI/\I 1 DTrt%dHé tﬁ%@ Q(%ggt é%%urmpéptlde of the
ga C§C| og %ﬁné’ﬁ g@’y @ﬁ%gh%gfgu} §EP %s) 2- éN}Ig %:gsl Cpa.
Cpa- ¢yl o( DCys- 3-1Rhal fuBhepenpddidvniiihe Bi&htidn NedtuPddZ pdptide of the

Cpa- cycl o( DCys- 3- Pal - DTr p- Lys- Thr - NMeCys) - 2- Nal
Cpa- cycl o D@y@n@hmly foregoing graup owegtldﬁﬁe&henammg NMeLys.

%: gzg: SE %EQ/?) ﬁ\@%ge o Thrq{% %19n$etum2q peptide of formula

AR R

Q-7 B35 RN T 1 A 2 N

3- PaltXycl o( DCys Q}@ay(}IG(NMeN@syS—PﬁhD"Kipsl)y@T hp-O}IIsI)? ,2 Nal-NHMe;
Cpa-cyclo(DCys-NMe3-Pal-DTrp-Lys-Thr-Cys)-2-Nal-NH,;
Cpa-cyclo(DCys-3-Pal-NMeDTrp-Lys-Thr-Cys)-2-Nal-NHj;
Cpa-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-2-Nal-NH;;
Cpa-cyclo(DCys-3-Pal-DTrp-Lys-NMeThr-Cys)-2-Nal-NH;;

15 Cpa-cyclo(DCys-3-Pal-DTrp-Lys-Thr-NMeCys)-2-Nal-NH,;
Cpa-cyclo(DCys-3-Pal-DTrp-Lys-Thr-Cys)-Nme2-Nal-NH,;
Cpa-cyclo(NMeDCys-3-Pal-DTrp-Lys-Thr-Cys)-Dip-NHMe;
Cpa-cyclo(DCys-3-Pal-NMeDTrp-NMeLys-Thr-Cys)-2-Nal-NH,;
Cpa-cyclo(DCys-Tyr-DTrp-NMeLys-Thr-Cys)-2-Nal-NH,;

20 Tfm-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-2-Nal-NH,;
Cpa-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-DTrp-NHj;
Nal-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-DTrp-NH,; or
3-Pal-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-DTrp-NH,;

or a pharmaceutically acceptable salt thereof.
25 In yet a further embodiment the invention features a peptide of formula
(I) wherein said peptide is:
NmeCpa-cyclo(DCys-3-Pal-DTrp-Lys-Thr-Cys)-2-Nal-NH,;
Cpa—cyclo(Dcys-3—Pai—QTrp-*N}\/IeLys—Thr—Cys)-2-Nal—NH2;
Cpa—cyclo(DCys-3-Pal-NMeD;frp-NMeLys-Thr-Cys)-2-Na1-NH2;
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or a pharmaceutically acceptable salt thereof. 25 In yet a further

enbodi nent the invention features a peptide of fornmula (1) wherein said
pepti de iwD odesepa- cycl o( DCys-3 - Pal - DTr p- Lys- Thr - Cys) - 2- RairAse206676

Cpa- cycl o(DCys- 3- Pal - DTr p--NMeL- ys-Thr-Cys) - 2- Nal - NH2;-

Cpa- cycl o( DCys- 3- Pal - NMeDTr p- NMeLys- Thr- Cys) - 2- Nal - NH2i 30 4 WO 02/ 072602
PCT/ US02/ 06676 Cpa-cycl o( DCys- Tyr - DTr p- NMeLys- Thr - Cys) - 2- Nal - NH2;

Cpa- cycl o( DCys- 3- Pal - DTr p- NMeLys- Thr - Cys) - DTr p- NH2;

Nal - cycl o( DCy's - P@pabiy oD}/ Ty D FiyNMDTyspTh-Lys p2-Nal-NH,;
3- Pal - cycl o( DCys- 3- Pal - DIr p- NNEL)lls- Thr-Cys)-DIrp-NH2i 5 or _a
phar maceutical iy Cé@c@pﬁ@(@(EY%é’rHa {EmedMellys-Ehi-(ysy 8 Trp-Ntlt her enbodi ment

the invention fe res t f r yrul I ei aid peptide is:
NmeCpa- cycl o( DOy %—cy%?ﬁ@&ﬂég%%ﬁ%ﬁs-gh&gys : rp'ﬁHSZ; or

Coa ool o Bove. 3 PR BT e BT R A SRR phte -

Cpa- cyiel o( Dy aphatmedéutrchitp la¢septhsle R thetedBl - NH2; or

Cpa-cycl o( DCys- 3- Pal - DTr p- NMeLys- Thr - Cys) - DTr p- NH2i - or -a pharmaceutical ly -
accept abl e salt thetilokt alfurtben drhbgdimeat the inventiembwdinees atpephide iofivent i on

features a peptide of the 15 i diately foregoing group of peptides
wher ei n sai g%@lblﬁi(ébewlpgr?m Salg peggge 1s:

882: g)}ig: gg %: %ﬁlﬁlf)qg%jc &ﬁ}éN)k@sb 5’%%3}?&%%%%@%}6%3%1@%%%&0e_ut ically
pecentanle 2ol maslogioyemamrasm plTie pLommren, o
-1, -1, -3, -4 a@pa-GiclofdCys-3-Pal-NMeDTrp-NMeLys-Thr-Cys)-2-Nal-NH,;
Cpa-cyclo(DCys-Tyr-DTrp-NMeLys-Thr-Cys)-2-Nal-NH,; or
Cpa-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-DTrp-NH;
or a pharmaceutically acceptable salt thereof.
In still yet a further embodiment the invention features a peptide of the
15 immediately foregoing group of peptides wherein said peptide is:
Cpa-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-2-Nal-NH,; or
Cpa-cyclo(DCys-Tyr-DTrp-NMeLys-Thr-Cys)-2-Nal-NH;
or a pharmaceutically acceptable salt thereof.
In another aspect o.f the present invention is featured a method of
20 binding one or more somatostatin subtype receptors -1, -2, -3, -4 and -5, which
comprises the step of contacting a compound of claim 1 or a pharmaceutically
acceptable salt thereof with one or more of said somatostatin subtype receptors.
In one embodiment of the immediately foregoing aspect the present
invention features a method of binding one or more somatostatin subtype
25 receptors -1, -2, -3, -4 and -5 in a human subject or other animal subject, which
comprises the step of administering an effective amount of a compound of
claim 1 or a pharmaceutically acceptable salt thereof to a subject in need

thereof.



conprises the step of contacting a conpound of claim1l or a
pharmaceutically acceptable salt thereof with one or nore of said

somat ost awonm2seatsbype receptors. I n one enbodi ment of the iPCmaEIAOETY

f oregoi ng aspect the present invention features a method of binding one or
nore somatostatin subtype 25 receptors -1, -2, -3, -4 and -5 in a human
subj ect or other aninmal subject, which conprises the step of adm nistering
an effective anount of a conpound of claim1l or a pharmaceutically

accept abl e salt tTheanether embadanbntesspectrofithe grestheineofition isMafited 42602

PCT/ US02/ 06676 | n_anot her enbodi nent aspect of the present invention is
featured a megthediobeliciting pispmgtastatirantagomitt eHeelframaial, wWiterein saidiesth a
cell, wherein said cell conprises one or, nore. sonmatqstatin.receptors, said
Tt hod compiePEIPRSCS SR PLRBTpradpslatiL FaceRiors, Said TBPPad CoMPriifng of
compound of cehidlihd sl Bl HiBlA REGHkIRn ofE CERBBHE of Blaim! 6F £0 - I

anot her enboglnent e present invention provi for eliciting

a sonmd ost apharmadeagienll s ac&iptale shlf tieerbofran subj ect or ot her ani nal
subj ect, which conprises the step of adm nistering an effective amount of a

conpound of cl ai dn anothea epibadiment, thiecrresgnt awenttoatprevekes a metoddbrt o a
subject 10 in need thereof. In a turg%gr. enBodi meni. of th resent
i nventi on i §UFEHE A RMALOFBHRGRagoMSE CHFSt IngyeRan Supiest er 8¥CHABWRH hor none

i nvent i el _ _ dpisser n
cubj ect an PGk PocRABRFses M G2k of MR G R M El Ok b ofF 2

phar maceut i ¢ghlppuad @FRIAR E of a@lphati&sct@ically acddptablO kR th&ehP@ ABubje&f the
present invention is featured a nmethod of "~ pronoting the release of insulin

in aiunan am need thekecfubj ect in need thereof, which conprises
adm nistering to_said subject an effective anount  of, a or’gﬁound accqordi ng
¢

to claiml or a pharpdbeuembadimendof s BWS@ItéaV@nti%iSefsat% a meshodpf
embodi ment of .t B8 BHES Riask DFEREL A N EndiRAh Y Bfingn TBLARSa Yubject, which
comprises administering to said subject an effective amount of a compound
according to claim 1 or a pharmaceutically acceptable salt thereof.
15 In another embodiment of the present invention is featured a method of
promoting the release of insulin in a human or animal subject in need thereof,
which comprises administering to said subject an effective amount of a
compound according to claim 1 or a pharmaceutically acceptable salt thereof.
In another embodiment of the present invention is featured a method of
20 enhancing wound healing in a human or animal subject in need thereof, which
comprises administering to said subject an effective amount of a compound
according to claim 1 or a pharmaceutically acceptable salt thereof.
In yet another embodiment of the present invention is featured a method
~ of promoting angiogenesis in a human or animal subject in need thereof, which
25 comprises administering to said subject an effective amount of a compound
according to claim 1 or a pharmaceutically acceptable salt thereof.
In another embodiment of the present invention is featured a method of

treating a disease or condition in a human or other animal subject in need

thereof, which comprises the step of administering an effective amount of a
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20 enhanci ng wound healing in a human or animal subject in need thereof,
whi ch conprises admnistering to said subject an effective anount of a
conpound waarermong to claiml or a pharmaceutical | y accepcallse2/seaté
thereof. In yet another enbodi ment of the present invention is featured a
met hod of pronoting angi ogenesis in a human or ani mal subject in need
thereof, which 25 conprises admnistering to said subject an effective
anount of a conpound according to claim1l or a pharnaceutically acceptable
sal t t her eofcohipoandtofetaifimboda phatmaderitioall paeseprible Buk héredf tossaidat ured a
met hod of treating a disease or condition in a human or other ani nal

subj ect in msabgct, einfsaidwliseasecomonidgemn isiselestashirom thergrous censistigngn
effective ampupt of a 30.6 WO 02/.072602 PCT/ US02/ 06676 . conpou of claim
1 or a phar :%égﬂlftis@éweyc%@@étﬁ’ éﬁfﬂsgngaqypetztfg;é S,tRPOE &iTgulalion; @&‘? ﬂlev\/ner ein
sai d diseasqur condition is selected fromthe group consisting of short
stature, cachexia, wasting, type 2 diabetes, poor circulation, and the

l'i ke. 8 | n anot hgh anstRe hspiict bhthedpres@n invdhtdntis Fatufed Laicti®Tof met hod of
i magi ng cells having somatostatin receptors which conprises contacting said
cell's wth amagigestis\havargsomatotatincecgpoensdviach eodiprges oontaatfing $gidor a
pharnaceuticalIy,acceg&gb[e salt thereof, whjch conprises Tyr(l). 10 Bri ef
Descri pt i on c8Hs Pt an effpeiy cranmpyat of & CompINAFCORINE Y CF%I f,rpr\ﬁ tro

inhibition of hsstr-5 di.at intracel lul.ar 2+ .npbil i zation. Detailed
Descri ption pi}gn%%eu %Pﬁf@&cqpﬁadqlﬁé&;mers% ?V}B%}égﬁmé’ﬁ‘s?%iyr cription herein,
utilize the present invention to its fullest extent. The foll ow ng

speci fic enbodiments are, therefore, to be construed as nerely

il lusttorati ons of the inventi B@neddksariptiowbf theeBrdwing be construed as

limting the full scope of the invention. . )
FIGURE 1 is a graph showing the in vitro inhibition of hsstr-5 mediated

intracellular Ca2+ mobilization.

Detailed Description

15 One skilled in the art can, based on the description herein, utilize the
present invention to its fullest extent. The following specific embodiments are,
therefore, to be construed as merely illustrations of the invention and are not
meant to be construed as limiting the full scope of the invention.

As 1s well known to those skilled in the art, the known and potential

20 uses of somatostatin are varted and multitudinous. Somatostatin and analogs
thereof are known to be useful in the treatment of the diseases and/or
conditions listed hereinbelow. The varied uses of somatostatin may be
summarized as follows: Cushings Syndrome (see Clark, R.V. et al, Clin. Res.
38, p. 943A, 1990); gonadotropinoma (see Ambrosi B., et al., Acta Endocr.

25 (Copenh.) 122, 569-576, 1990); hyperparathyroidism (see Miller, D., et al.,
Canad. Med. Ass. J., Vol. 145, pp. 227-228, 1991); Paget’s disease (see,
Palmieri, G.M.A., et al., J. of Bone and Mineral Research, 7, (Suppl. 1), p.
S240 (Abs. 591), 1992); VIPoma (see Koberstein, B., et al., Z.
Gastroenterology, 28, 295-301, 1990 and Christensen, C., Acta Chir. Scand.
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As is well known to those skilled in the art, the known and potential 20
uses of somatostatin are varied and nmultitudi nous. Somatostatin and anal ogs
t hereof awe demomwn2to be useful in the treatnent of the di Peaness2/66vdé or
conditions |listed hereinbelow. The varied uses of somatostatin may be
summari zed as follows: Cushings Syndronme (see Cark, RV. et al, din. Res.
38, p. 943A, 1990); gonadotropi noma (see Anbrosi B., et al., Acta Endocr.
25 (Copenh.) 122, 569-576, 1990); hyperparathyroidism(see MIler, D., et
al ., Canad.l5bpi¥1-543, 1989); Ncmdwb%tosmaan&li}?peﬁi&uhﬁﬁﬁiISeeIlmem 5., di sease
(see, Palmeri, GMA., et al. . of Bone and_ M neral Research 7,

(Suppl . 1), Iael sMed.(Ssbs 265Di9) 1, 11.@92?90\77‘7%% ]@ééelﬂ@bérMﬁél&l R58, et al .

M
o AR 03 L P 5,

1989 ad M @ I&lan@rvElﬁbo@BEnd@rﬂ@@‘eb(Mozelﬁ,E S@ml Sutg. QyndN ObsidA3, 1701990)
gastrinoma (see Bauer et al., Europ. J. Pharmacol ., 183, 55 1990) 5

) e e D it b ety

condi tions ?‘é%'é’ ‘gg‘?)ﬁi i%pé%@‘é%@ei ?toa)i ?_lvqstroegttergpgy gsﬁ?o@ g‘tﬁp » 98,
P

et o o R ) B KL

secondary t @anny SirgN&3 GI!BQfIT42V$99(5‘%Eoﬁda?9Q§(Pntestilrﬁll%@@ftBbal'%‘s@dﬂse&% et
al ., Transplantation, 49, 119421195, 1990; di arrhea associated w t

chendher apgee BecheftAelet al., ’Rtanspllanmltlon,@obl%AtrEQS 1966, ddrthea Owcol
Vol . 10, P 138, Abstr. No. 417 1991); irrjtable bowel syndrorre és,ee
O Donnel |, esspcated wtithoghemotherapii scepirelachl, of ThePrps. Amgyl Sog. Clinz7.18 1,

L20), PATCLRGL VSRR BTN oot BRLASERL AR SR o

can. J. O’Donnell, L.J.D., et al., Aliment. Pharmacol. Therap., Vol. 4., 177-181,

1990); pancreatitis (see Tulassay, Z., et al., Gastroenterology, 98, No. 5, Part 2,
15 Suppl., A238, 1990); Crohn’s Disease (see Fedorak, R.N., et al., Can. J.
Gastroenterology, 3, No. 2, 53-57, 1989); systemic sclerosis (see Soudah, H., et
al., Gastroenterology, 98, No. 5, Part 2, Suppl., A129, 1990); thyroid cancer
(see Modigliani, E., et al., Ann., Endocr. (Paris), 50, 483-488, 1989); psoriasis
(see Camisa, C., et al., Cleveland Clinic J. Med., 57 ,No. 1, 71-76, 1990);
20 hypotension (see Hoeldtke, R.D., et al., Arch. Phys. Med. Rehabil., 69, 895-
898, 1988 and Kooner, J.S., et al., Brit. J. Clin. Pharmacol., 28, 735P-736P,
1989); panic attacks (see Abelson, J.L., et al., Clin. Psychopharmacol., 10, 128-
132, 1990); sclerodoma (see Soudah, H., et al., Clin. Res., Vol. 39, p. 303A,
1991); small bowel obstruction (see Nott, D.M., et al., Brit. J. Surg., Vol. 77, p.
25 A691, 1990); gastroesophageal reflux (see Branch, M.S., et al.,
Gastroenterology, Vol. 100, No. 5, Part 2 Suppl., p. A425, 1991);
duodenogastric reflux (see Hasler, W., et al., Gastroenterology, Vol. 100, No.
‘5, Part 2, Suppl., p. A448, 1991); Graves’ Disease (see Chang, T.C., et al., Brit.
Med. J., 304, p. 158, 1992); polycystic ovary disease (see Prelevic, G.M., et
30



Gastroenterol ogy, 3, No. 2, 53-57, 1989); system c sclerosis (see Soudah,
H, et al., Gastroenterology, 98, No. 5, Part 2, Suppl., Al129, 1990);

t hyroi d capamen7zefsee Modigliani, E., et al., Ann., Endocr PCTRB02/69676 50,
483-488, 1989); psoriasis (see Camsa, C., et al., Ceveland Cinic J.
Med., 57 No. 1, 71-76, 1990); 20 hypotension (see Hoeldtke, R D., et al.,
Arch. Phys. Med. Rehabil., 69, 895- 898, 1988 and Kooner, J.S., et al.,
Brit. J. din. Pharmacol., 28, 735P-736P, 1989); panic attacks (see

Abel son, J. la],, Mi¥tal®dlism Olinical BaY Expehiatdies041, Shppl. ngp 76379, 10999, ;
scl erodoma (see Soudah, H., et al., din. Res., Vol. 39, p. 303A  1991);
smal | bowel uppst gastraintestisadledting (©eNenkias, SUA., etBili, tGutl 33sppgdQ4-967, 77,

ot o BT t if5 ERan 7”
oot eyt Bl RS O 0 100

et al.5 Brifetal. MRoyd Soc3Wbd. 85, pp81071998) 199D} kekehiis (QeBantitisaase (see
Prelevic, GM, et 30 8 WO 02/°072602 PCT/ US02]/ 06676 al ., Metabolism

d i nical and3peplnEnpad29 AXAbSuppis), 299 hp mksrEpmbI8e9 KopeppeW ., et
gastroi ntestinal bl eedi ng &v?ee Jenkins, S A, et al., Gut., 3113, ) p(p.
404- 407, 19b2) 4R aAEndgeMetab., 7d; P 543-2vbrio92% anslganger sachexia (see

Gastroenterq o . B 11,-(abs. ,275) , 41 y creatic docyst s
and asci tes(ﬂ(zgﬁéﬂ’l-ﬁz[t‘i gtya,l.,?uég.,chrug{., %1 ,_p,p).}4-]?935?99%2@1_“}1%0&‘[@%%??%%_
107-108, 19§@)egof SefcdsSHE i bfited Béreftl by reféfonceSuppl . 1), p. 429A
(Abs. 1708), 1591 . meni ngi oma (see Koper, J.:(N, et al., J. din. Endocr.
Met abl0, 74, pp. F4@-peplided 89 He inaonticaacarscbid asemtagonsste to Brr ddteitly,orD. L.
et al., Surg. Forum_, 42, pp. 14-16, 1991). The contents of the foregoing
ref erences activities of somatasiatite for gxpypletls pentisles of theniavpetien erssbeonsedhe

i nvention are useful. as . antagonis to the activi.ty or. tivities o

somat ost at | 0 PRUROBATIGESe B ¢ yEt FTBONGor AU D G EPiSKT o BEGRRA ¢ o

ﬁ;mlt e the & 583 ﬁuﬂxfan%’aﬂ%\ﬁt?. @Hﬁ@ﬂ@p%ﬁde@ SH A fiNn3nS HRARnt bE- 9+ @

physiological conditions in which the promotion of the release of growth

15 hormone or insulin is of benefit. The peptides of the invention can also be used in
enhancing wound healing or promoting angiogenesis. Further, peptides of the
invention having a Tyr(l) residue can be used to image cells containing
somatostatin receptors. Such peptides of the invention can be used either in vivo
to detect cells having somatostatin receptors (e.g., cancer cells) or in vitro as a

20 radioligand in a somatostatin receptor binding assay. The peptide of the invention
can also be used as vectors to target cells with radioactive isotopes.

Also contemplated within the scope of this invention is a peptide covered
by the above generic formula for both use in treating diseases or disorders
associated with the need to promote the release of growth hormone or insulin, and

25 use in detecting somatostatin receptors, €.g., radioimaging.

A compound of formula (I) or a pharmaceutically-acceptable salt thereof
can be administered by oral, parenteral (e.g., intramuscular, intraperitoneal,
intravenous or subcutaneous injeét»ion; of implant), nasal, vaginal, rectal,

sublingual or topical routes of administration and can be formulated with



such as a human patient). Thus, the peptides are useful in the treatnent of
physi ol ogi cal conditions in which the pronotion of the release of gromh 15
hor nrone owoiesuedn is of benefit. The peptides of the inveatiusn/esn al so be
used in enhanci ng wound heal i ng or pronoting angi ogenesis. Further,

pepti des of the invention having a Tyr(1l) residue can be used to i mage
cells containing somatostatin receptors. Such peptides of the invention
can be used either in vivo to detect cells having somatostatin receptors

(e.g., canceghag@hécuticatlyiadcepthable casridrs Z@Ef&dﬂeﬂbmcfohmsappmmiawfc&ti n
receptor binding assay. The peptide of the invention can also be used as
vectors to teachyeeoutcafladministratiani oacti ve i sotopes. Al so contenpl ated within

the scope of this, invention is pepti de. covered by the abov eneric
formila for both el dorags defmty fd%@‘@éﬁ%@%@@ﬁ§8?@é?§ap%§§%&?e@g@d with the
need to pro t I gr . i j . in
detecting Sﬁﬁﬁ%gg&cﬁrﬁﬁ@?ﬁa&%&%,Iﬁ\é&lgh Q8{1§§?g?%t&'rﬁ1§}’{ H)Erh%ﬁggﬁﬁ‘g’og?‘ 8f ornul a
(1) ors a phag paeed wahlay 1a8E6Rs alrEplsathiackined 88T accepiabhecafst fidhi & ed by
oral, parenteral (e.g., intranuscular, intraperitoneal, intravenous or
subcut aneousucryseclactuse, arstanchl duch dosageaformsaginrddo coreptised,,as isnbtmalgual or
topical routes of administration and can be gorrml eit ed with 9 WO 02/072602
PCT/ US02/ 066F8ctiGsn additionalk subsiangesehep tham) sich dnett dHucnls, ¢olnblacaiBigage

forms appropriate for each route of adnm,ni stration. S0l forms for
or o adm i deatssyrtes cFags g rle "R B piRu e RTA B

granul es. | i qlﬁ)%ag : i O MMM i 1 xed
with at Ieag?égﬁghgl%?gwsph rng?:ggﬁ‘s?gflljgﬁfggggg a%flé'e carrigg?ég:l}zsh@ég{sn

sucr o, | acidditéonatly st prepicedSuith edesizgeafingsts can al so conprise, as is
normal practice, additional substances other than such _inert djluents,
e.g., |ubricatind-iquisednsegs femmstorvagradminmstetioariagelude pharmacaudicallpf

capsul es, tablets t

e Y DR R M

coatings.  jnert diluents commonly used in the art, such as water. Besides such inert

diluents, compositions can also include adjuvants, such as wetting agents,

15 emulsifying and suspending agents, and sweetening, flavoring and perfuming
agents.

Preparations according to this invention for parenteral administration
include sterile aqueous or non-aqueous solutions, suspensions, or emulsions.
Examples of non-aqueous solvents or vehicles are propylene glycol,

20 polyethylene glycol, vegetable oils, such as olive oil and com oil, gelatin, and
injectable organic esters such as ethyl oleate. Such dosage forms may also
contain adjuvants such as preserving, wetting, emulsifying, and dispersing
agents. They may be sterilized by, for example, filtration through a bacteria-
retaining filter, by incorporating sterilizing agents into the compositions, by

25 irradiating the compositions, or by heating the compositions. They can also be
manufactured in the form of sterile solid compositions which can be dissolved

in sterile water, or some other sterile injectable medium immediately before

use.
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Li qui d dosage forms for oral adm nistration include pharmaceutically
accept abl e enul si ons, sol utions, suspensions, syrups, the elixirs

cont ai ni ngo wmereb2 di | uents comonly used in the art, such pag/usar/esc7é Besi des
such inert diluents, conpositions can al so include adjuvants, such as
wetting agents, 15 enmul sifying and suspendi ng agents, and sweeteni ng,
flavoring and perfum ng agents. Preparations according to this invention
for parenteral adm nistration include sterile aqueous or non-aqueous

sol utions, suspeCunPpssitiGis forutEhonsvagit adpliaitation are peafeabby sol vents or
vehi cl es are propyl ene glycol, 20 polyethylene glycol, vegetable oils, such
as ol i ve oi buppasitovien wdiith nyge comitain, iaradldition txtheticsvesybstanca sxeipsedsich as
ethyl ol eate. Such dosage fornms may al so contain adjuvants such as
preservi ng, SWeh 8§ FRF2 [ OrA[URBOSIHHY YWft*spersing agents. They may be

ervi ng, SHeh A5 E BHUT SF AREES Y g agents. They ma
Filter. by i neor SOPRTRG S o Pt ks SRR A AeAORRICAsD FHERAD, o

i rradisati ngvaiﬂ-pstggdg}gsgxejflﬁéﬁs wll yoweat tHetart.he conpositions. They can al so
be manufactured in the formof sterile solid conpositions which can be

di ssol ved in st dihieldosag ef actore ingrediatthe thest@npodstions ef thabinvenmtidhum
imedi ately before use. 10 W) 02/072602 PCT/ US02/06676 Conpositions for
rectal or vERAYRE VaRH: MONGVEEi1bIS nacesIFLthat thy ymeuptefsthe actixs mgredigntmy

con i, B AT AR MARRGE. T8 AR g
adri ni St at g BEdEliRR REAPRIAIcBcibh ihe FARIBY SaRHSERAEAN 2 known i n

the art. The dosage of active ingredient in the conpositions o

i nvernpi on  dayative oftht eatriOne \Generally,idbsASS RYBRIOf Hetater DS (@ioy/dy & t he
active ingredient be such that a suitable dosage formis obtained. The

sel ect ed dodf@fengléphlagof hopyrweight daty arcdnnarsigredias @ sefiglectose on t he route
of -admi ni st El?\}iilg(? intg rlll(‘?ul(t)i?)le;[ d(?ses to humans and other animals, e.g., mammals, to
obtain the desired therapeutic effect.

A preferred general dosage range is 250 ug/kg/day to 5.0 mg/kg/day of

15 body weight daily which can be administered as a single dose or divided into
multiple doses.

Further, a compound of formula (I) can be administered in a sustained
release composition such as those described in the following patents. Among
those formulations, 14-day or 28-day slow release formulations will be

20 preferred. U.S. Patent No. 5,672,659 teaches sustained release compositions
comprising a peptide and a polyester. U.S. Patent No. 5,595,760 teaches
sustained release compositions comprising a peptide in a gelable form. U.S.
Patent No. 5,821,221 teaches polymeric sustained release compositions
comprising a peptide and chitosan. U.S. Patent No. 5,916,883 teaches sustained

25 release compositions comprising a peptide and cyclodextrin. International
Patent Application No. PCT/US99/01180, (publication no. WO 99/38536,
August 5, 1999), teaches absorbable sustained release compositions of a
peptide. The contents. of the forégoiné ;p_ate'nts and applications are incorporated

herein by reference.

11



10 duration of the treatnent. Generally, dosage |evels of between 25

g/ kg/day to 100 ny/kg/day of body weight daily are adm nistered as a
singl e dowe oen726dz vi ded into nultiple doses to humans andpatrhso2/edsieral s,
e.g., mammals, to obtain the desired therapeutic effect. A preferred
general dosage range is 250 .tg/kg/day to 5.0 ng/kg/day of 15 body wei ght
daily which can be adm nistered as a single dose or divided into multiple
doses. Further, a compound of forrmula (I) can be adm nistered in a

sustai ned rel easpheEESnihediatustbustaitaieretitse cohpdsitivns iepémdd @i ng
patents. Anong those fornulations, 14-day or 28-day slow rel ease

f or mul at i onghedtype dfeind®apons targetdd. 16t irrhcasinn ¢amsiss 6f7an e6ge oz avhes
sust ai ned rel ease copposjtions ¢ ri sing.a pepti and | yester. U. S.
Pat ent No. S‘FB%‘?‘? eﬁé‘a‘&ﬁ%@‘enéWé&’a@%’éﬁ@&%%&’%@gipﬁ?@ﬁégéﬁbm%i ng a
peptide in I ey . e ric
sust ai ned r(aaslaglg%‘gmé%r%ggﬁegﬁgea%{%@ﬁéﬁlﬁgn'aé%Z%%lcéé}aékd?ogm%g‘é%gﬁg%. S.

Pat ents No. Jofd-fe®B&ch@RGIE S Srefdiedad]edse é&h@@ﬁﬁoﬁ%ﬂo%sdnfetarysb@onprl sing a
pepti de and cycl odextrin. International Patent Application No.

PCT/ US99/ 01¥R6ferfedubl i cati on no. WO 99/ 38536, August 5, 1999), teaches
absor babl e sustai ned rel ease conpositions of a peptide. The contents of
the foregoing patents and applications are incorporated herein by

ref erence. é% WO 02/ 072602 PCT/ US02/ 06676 The use of inmmedi ate or of
sustained r l%l%{ggxa 1(S)H‘Bosi tions depends on the type of indications targeted.
If the indicatio m 2 i r, a treatnent
wi th an i mredi at 21“ orm é\#(qulﬁt%%%grtggg%ﬁlgg{%é\?eff{e{:ﬁ@%ggbr}gbémﬂﬁﬁa pr ol onged
rel e conmesotdagte with theeecmmineadytiorsarf RN AR v evhich sdiry refegs teethm

treatnments, a prolonged rel ease conposition will generally be preferred.
Abbr evi at i orfgceptor originally cloned by Bruno et al., and sstrs refers to the receptor cloned
by O’Carroll et al.
Abbreviations of the common amino acids are in accordance with the

recommendations of [UPAC-IUB. Further, as used herein the definitions for

15 certain abbreviations are as follows:
Abu = o-aminobutyric acid,
Aib = a-aminoisobutyric acid;
B-Ala = 3-alanine;
Amp = 4-amino-phenylalanine;
20 Ava = S-aminovaleric acid;
Cha = cyclohexylalanine;
Cpa = 3-(4-chlorophenyl)alanine;
Dab = 2,4-diaminobutyric acid;
Dap = 2,3-diaminopropionic acid,;
25 Dip = 3,3'-diphenylalanine;
Gaba = y-aminobutyric acid,;
HSer = homoserine;
1-Nal = 37(1-naphthyl)a1an(ine;
2-Nal =  3-(2-naphthyl)alanine;
30 '

12



The nonenclature for the somatostatin receptor subtypes is in 10 accordance
with the recomendations of | UPHAR, in which sstr4 refers to the receptor
ori gi nal Il'woamkormsd2 by Bruno et al., and sstr5 refers to thecrasepoare cl oned
by O Carroll et al. Abbreviations of the combn ami no acids are in
accordance with the recommendations of |UPAC-1UB. Further, as used herein
the definitions for 15 certain abbreviations are as follows: Abu =

a-am nobutyric acid; A b = a-amnoisobutyric acid; (3-Ala = 13-al ani ne;
Amp = 4-am no- phé&Nlyl alkani neprledéindva = 5-am noval eric acid; Cha =

cycl ohexyl al ani ne; Cpa = 3-(4-chl orophenyl)al anine; Dab =

2, 4- di am nobut yr Nvaacid; Dapvahng; 3- di am nopropionic acid; 25 Dip =

3, 3' -di phenyl al anipne; Gabg = y-am nobutyric acid;, HSer = honoserine,
1-Nal = 3-(1- napﬁfﬁﬂjl yal angﬁ@;-gyré%?an_m (2-napht hyl)al anine; 30 12 WO

02/ 072602 PCT/ US 6676 B = l.ne; Nva = norvaline;, 2-Pal =
3-(2-pyridyl)al a(r%i-zéfg; 3- PgFG:pg?(w?ﬂp%l?gyl )alanine; 5 4-Pal =

3-(4-pyridyl)al agipg; = 3-(4-pyridyl)alanine;
Tfm = Trifluoromethyl; and
TfmA = 4-trifluoromethylphenyl-alanine.
Tyr(I) = An iodinated tyrosine residue (e.g., 3-1-Tyr, 5-1-Tyr, 3,5-1-

Tyr) wherein the iodine may be a radioactive isotope, €.g.,
10 Lizs, Liz7, o1 I3y,

The following abbreviations of certain reagents also appear herein:

DBU = 1,8-diazabicyclo[5.4.0Jundec-7-ene;
DCM = dichloromethane;
DIC = diisopropylcarbodiimide;
15 - DIEA = diisopropyethylamine;
DMF = dimethylformamide;
MTBD= 1,3,4,6,7,8-Hexahydro-1-methyl-2H-pyrimido[1,2-
a]pyrimidine;
o-NBS= 2-nitrobenzenesulfonyl;
20 TBTU= O-Benzotriazol-1-yl-N,N,N',N'-tetramethyluronium
tetrafluoroborate;
and
TFA = trifluoroacetic acid.
25 With the exception of the N-terminal amino acid, all abbreviations (e.g.,

Cpa for A') of amino acids in this disclosure stand for the structure of -NH-

CH(R)-CO-, wherein R is the side chain of an amino acid (e.g., CH; for Ala).

For the N-terminal amino acid, the abbreviation stands for the structure of

(R'R?)-N-CH(R)-CO-, wherein R is a side chain of an amino acid and each of
30 R' and R? is independently H or as otherwise defined herein.
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Tfm= Trifluoronethyl; and TfmA = 4-trifluoronethyl phenyl -al anine. Tyr(l) =
An iodinated tyrosine residue (e.g., 3-1-Tyr, 5-1-Tyr, 3,5-1- Tyr) wherein

t he i odi wormmay7dse2 a radi oactive isotope, e.g., 10 1125, ZP&2AS0Do661d 31 The

foll ow ng abbreviations of certain reagents al so appear herein: DBU =

1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene; DCM = di chl oronet hane; DI C =

di i sopropyl carbodiimde; 15 DI EA = diisopropyethylamne; DW =

di et hyl f or mam de; MIBD= 1, 3, 4, 6, 7, 8- Hexahydro- | -nmethyl -2H pyrimdo[ 1, 2-
a] pyrimdine; o- M35zl ﬁiéé@h@y&@mﬂ &odino 29d hBHgore Banecdias azol - |

-yl -N, N, N, N -tetranmethyl uronium tetrafluoroborate; and TFA =
trifluor oace:hamsam]mdh iddepérdentlycarextnepocarbond, etdrea Nralghtmnbxlana}réd]o aci d,
all abbreviations (e.g., Cpa for A) of amno acids_ in this disclosure

stand for tW@am‘PﬁJb@Lﬂﬂéb@T Ea&ammpﬁ Rf altphatiograing; aeigs insludecAla, dabcMaln of
an am no amd(i(%1 ﬁ-ﬁ . For the N-termnal amno acid, the
abbr evi at i or-<% AHad1e oY ,[IHga,Sqr Y-ure of (R R2)-N-CH(R)-CO, wherein Ris

o, *Lom e of ST ateAs b9 RuEAcy Bl M Frudgpdaisgence 1 ¢

al i phatic am no aC| d |z-&rc|a- mno acid having one or two side chains

whi ch, independently, yd carbons e.g., a straight or branched chain
TFER

of 1-6 car bahs foraxdapl p—haWIheream j$10:] mmiy contdinicg adl @ométib, Val ,

ring and Z, is hydrogen or a moiety containing an aromatic ring. Examples of
such aromatic ring-containing moieties include, but are not limited to, a
benzene or pyridine ring and the following structures with or without one or

10 more substituent X on the aromatic ring (where X is, independently for each

occurrence, halogen, NO,, CH;, OCHj;, CF3, or OH):

: i
N N
A 15 S
X
F
b0 =
D OF DG S
F , X and

H . Other examples of an

aromatic o.-amino acid of the invention are substituted His, such as MeHis, His
15 (t-Me), or His (n-Me).

As used herein, "alkyl" is intended to include those alkyl groups of the
designated length in either a straight or branched configuration. Exemplary of
such alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tertiary
butyl, pentyl, isopentyl, hexyl, isohexyl and the like. When the term Cy-alkyl is

20 included in a definition it is intended to denote a single covalent bond.
The term "lower alkyl" is intended to include both branched and straight-

chain alkyl groups having 1-6 carbon atoms.

14



Leu, Tle, Ile, Nle, Nva, or Abu. 5 Wat is nmeant by "aromatic a-am no acid"
Is an amno acid residue of ZZ CH Z1 the formula -NHCH CO , where Z1 is
a noi ety wonearzsong an aromatic ring and Z2 is hydrogen @eCTaSimieaty
containing an aromatic ring. Exanples of such aromatic ring-containing

noi eties include, but are not limted to, a benzene or pyridine ring and
the following structures with or without one or 10 nore substituent X on
the aromatic ring (where X is, independently for each occurrence, hal ogen,

OO T E XX o T O hor canl o o an ¢ ORRL T O A om Ao Seid of the
i nventi on abeyslibserittiay@it ¢drbon sngls) afupvie snentbess in gaghtrings)wheseintat s
O the " desIREPRIT MBI SEAAEIPIS Ol GANDOC B RORBH, O S ol on.
but y|, seo- BUNHEERVE biiendl b AR ShoBRRUL ind S P EnenBhRAly, AROBERRE. 1
the liske. \Wen t hgettemink&eickylyl' as dstd Hegtid0RPrdsend ORIBIBISL tOM it iS
i ntended to denote a singie coval ént bond. The term"lower alkyl" is
i nt ended t o nemberdé nimmiobytliaocdtatle &ntb $1-nasngthared bicyclic or stable 11-15
membered tricyclic heterocyclic ring which is either saturated or unsaturated, and
which consists of carbon atoms and from one to four heteroatoms selected from
the group consisting of N, O, and S, and including any bicyclic group in which
10 any of the above-defined heterocyclic rings is fused to a benzene ring. The
heterocyclic ring may be attached at any heteroatom or carbon atom which results
in the creation of a stable structure. Examples of such heterocyclic elements
include, but are not limited to, azepinyl, benzimidazolyl, benzisoxazolyl,
benzofurazanyl, benzopyranyl, benzothiopyranyl, benzofuryl, benzothiazolyl,
15 benzothienyl, benzoxazolyl, chromanyl, cinnolinyl, dihydrobenzofuryl,
dihydrobenzothienyl, dihydrobenzothiopyranyl, dihydrobenzothio-pyranyl
sulfone, furyl, imidazolidinyl, imidazolinyl, imidazolyl, indolinyl, indolyl,
isochromanyl, isoindolinyl, isoquinolinyl, isothiazolidinyl, isothiazolyl,
isothiazolidinyl, morpholinyl, naphthyridinyl, oxadiazolyl, 2-oxoazepinyl, 2-
20 oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, piperidyl, piperazinyl,
pyridyl, pyridyl N-oxide, quinoxalinyl, tetrahydrofuryl, tetrahydroisoquinolinyl,
tetrahydroisoquinolinyl, tetrahydro-quinolinyl, thiamorpholinyl, thiamorpholinyl
sulfoxide, thiazolyl, thiazolinyl, thienofuryl; thienothienyl, thienyl, and the like.
The term "substituted" is meant to include the recited chemical group (e.g.,
25 lower alkyl, aryl, cycloalkyl, etc.) substituted with one or more of the recited
substituents (e.g., halo, hydroxy, lower alkyl, etc.). The substituent may be

attached to any atom in the chemical group.

15



chain al kyl groups having 1-6 carbon atons. 14 WD 02/ 072602 PCT/ US02/ 06676
As used herein, "aryl", is intended to include any stable nonocyclic,

bi cycl i c,woro2iriceycl i c carbon ring(s) of up to 7 nenbers iPaTamot0dTaOg,
wherein at least one ring is aromatic. Exanples of aryl groups include
phenyl, naphthyl, anthracenyl, biphenyl, tetrahydronaphthyl, indanyl,
phenant hrenyl, and the like. 5 The term "heterocyclyl", as used herein,
represents a stable 5- to 7- nenbered nonocyclic or stable 8- to

11- menber ed bi cy @heGbbreviitidt ENMe 1&andiefiob ENethetliylcy old esdddieeeiady®e c ring
which is either saturated or unsaturated, and which consists of carbon
atons and f indicaing thad thoamidenittogan ofithesassectatedt amme acidés metydatednsi sti ng

f N O, d.S, d i dj. [ [ i j 0 th
Sbove- def | ndihemsEpar dirftese NG YRS e fbis A rordatnsl, ' "°
h N . ; o eh
esal s i n NREANIEY idfedit AREMRHERY GOF FRARRR SnabRRR R T W1 ©

het ergcycl i goghenents include, but are not limted to,.azepinyl,
benzi m dazol yl , benzi soxazolyl, benzofurazanyl, benzopyranyl,
benzot hi opyr any| Thedemohilkogly,is hetendechicanolude, those dl&nxpighdwgrsydf, the
benzoxazol yl, chromanyl, cinpolinyl,

I yl, cit yl., . di hydropenzof uryl ,.
di hydr obenz desigaatgr lergthjnesbeny étarwgbbg)rr%rﬁyp, e Pwiajg%@wz-oﬁﬁmpﬂgrmfw
sul fone, furyl,, dmdazolidinyl, . imdazolinyl., im.dazolyl, ;indolinyl,
Undol vl . 1 SBChPIREN BOURE RO R RO, QPRI AT SPEOL AT dif ny1
i sot hi azol yk [ ' btoRy! ' LVikbEER YN ane4@gl azol yl ,
2- oxoazepi nb/sio,bu'gﬁ%tﬂ%@gﬁ% %‘gﬂpg% 1?&1{19{352”] g@oég%(%xe};’irhg?ﬁy?’,lg%- oxolp})]yarn rol i dinyl,
pi pertiodyl , pikper azi nyl, pyridyl, pyridyl N-oxide, quinoxalinyl,
tetrahydrofuryl, tetrahydroisoquinol i_n%/l ,. _tetrahydroi soqui nolinyl,
t et r ahydr o- qui nollihgyterm halagenosthela isyintendrd derinqbuds theyhalogan atesisde,
t hi azol yl, thiazol i}gél.h t.hi enof ur%l. .thienothienyl, thienyl, and the |iKke.
The term " sdborng ¢higrihe.DIRAURE apd i¢diBf-yde t he recited chenical group

(02 20! 00 bl My el oyt beoust o s e of
The subst it geBhddtinless the D-form is expressly designated.
15
Materials
4-Methylbenzhydrylamine hydrochloride resin (0.25 or 0.5 mequiv g™')
was obtained from Advanced ChemTech Inc., Louisville, KY. N* tert-
Butyloxycarbonyl (Boc) protected amino acids were purchased from Bachem
20 Inc., Torrance, CA, Advanced ChemTech Inc., and Synthetech Inc., Albany,
OR. The reactive side-chains of the amino acids were masked with one of the
following groups: Cys, 4-methylbenzyloxycarbonyl; Lys, 2-
chlorobenzyloxycarbonyl; Thr, O-benzyl; Tyr, O-2,6-dichlorobenzyl. All

reagents and solvents were ACS grade or better and used without further

25 purification.
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attached to any atomin the chem cal group. 15 WO 02/ 072602 PCT/ US02/ 06676

The abbreviation "NWMe" stands for "N-nmethyl-". As used herein NMWe indicates
t hat the woiode7zwdir ogen of the associated amino acid i s mechyisat/ed7e Thus,
"NmeCpa" indicates -N(CH3)-CH(R)-CO- where R is 4-chlorophenyl, "Nnme2-Nal"

indicates -N(CH3)-CH(R)-CO- where Ris 2-naphthyl, and so 5 forth. The term
al koxy is intended to include those al koxy groups of the designated |ength
in either a straight or branched configuration. Exenplary of such al koxy
groups are rrpw@aé/sy%eggy, propoxy, i sopropoxy, butoxy, isobutoxy,
tertiary butoxy, pentoxy, isopentoxy, hexoxy, isohexoxy and the 10 |ike.
The t er m hal dhempeptidhayuthesis netyerdsuninarized bydhe foldownmigagecticrt ons

fluorine, chlorine, bromne and iodine. Wien the am no acid residue is

opti cal PyhetBei ve, it is the L-formthat is intended unless the Dformis
expressly designated. 15 Materials 4-Methyl benzhyd am' ne hydrochl ori de
resin (0.25 or 0.5 nequiv g was obtained fro ."sv;@z Chenirech I nc.,
Louisville, KY. Na tert- But_%ll oxycar bonyl (Boc) protected am no acids were
pur chased from Bachem 20 Prititrobemganegifeayl ciglideady &4%&ed Chenifech Inc., and
Synt het ech | teN—(ARpa®, ERiigHacoactive of de- chbNméA e am no acids

were masked with one of the followng groups: Cys, D/DMF
4- et hyl benzyl oxycar bonyl ; Lys, 2- chl orobenzyl oxycar bl(/)\gj_%em I? 5 n'gfgéﬁfa\(l ;
Tyr, 0-2,6-dichlorobenzyl. Al reagents and sol vents e Sr de o

better and used wi thout further 25 purification. 012
Me

DBU/DM
HN—(AAF—@ “TSCHCH0H (o,
1) Boc-AA-OH
TBTU/DMF N-AA—
2) Boc-AA-OH Me
JHATU/DMF

Ve,
e

The compounds of formula (I) can be and were synthesized on 4-
methylbenzhydrylamine functionalized, 1 % cross-linked polystyrene resin
(0.25 or 0.5 mequiv g''), in 0.25 mmol scale on an Advanced ChemTech
(model 200) synthesizer, using the following protocol: deblocking, 40 % TFA
10 (2 min, 20 min); DCM wash cycle (three washes); neutralization, 10 % DIEA
(1 min, 5 min); DMF wash cycle; DCM wash cycle (two washes); double
coupling; first with 1,3-diisopropyl carbodiimide esters (3 equiv.), 30 min in
DCM; DCM wash (three washes); second coupling with preformed TBTU
esters (3 equiv.), 90 min in DMF, with a catalytic amount of DIEA; DMF wash
15 (one wash); DCM wash (three washes). Coupling reactions are monitored
qualitatively.
N*-Protection
After deblocking the amino group at the desired methylation site, the
resin was suspended in DCM (20 mL). To this suspension, collidine (3 equiv.)

20 and o-nitrobenzenesulfonyl chloride (3 equiv.) are added and the mixture was
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WO 02/ 072602 PCT/ US02/ 06676 Peptide Synthesis The peptide synthesis may be
summari zed by the followi ng reaction Schene: 2-N trobenzenesul fonyl

chl ori de WO okiaN6(AA} -4 Col |idi ne, CFI C12 HN- (AA) n-- Q MIBDPDIvRISoMedshg/ | -

4-ni trobenzenesul fonal DBU DM 1) Boc- AA-CH HN- (AA~-4 f HSCH2CH2OH ~~ .
TBTU DVF N- (AA - 2) Boc-AA-OH HATU DMF Bo 5 The conpounds of formula (1)
can be and were synthesized on 4- nethyl benzhydryl am ne functionalized, 1 %
cross-1linked polystyrene resin (0.25 or 0.5 nequiv g 1), in 0.25 mol

scal e on an shavanesflg Gibaheed Chemdeh (2(dk] 300 Heshaseter fosPindrlidiethkol | owi ng
protocol : debl ocki ng, 40 % TFA 10 (2 min, 20 m ]é DCM wash cycl e (three
veshes)’ newsiamasatbincieds BOM BRsh(Z wishesis ) ok (astasbs® e

wash cycle (fwo washes flrst wth 1,3-dii sopropyl

car bodi i ni ddTeECHPR 1s(g)o§&8re;f)gua1§@t1 S}he d5ENENash (three washes):
second coupling motg,{eqﬁ]éﬁrrred TBTU esters (3 equ ), 90 mn in DMF, with
a catalytic anmou DMF wash 15 (one wash); DCM wash (three

washes) . Coupl i n@r SRRt HERzBE & ulBRhMPdERrotEed Fdsit wéelsus MNdeRiR A on

After debl ocking the amno group at the desired nethyl atlon site, the
resin was sy2peidedo whlﬂCMTBD (Btequlﬂ' y)ahdhmthyls@artmbumzemhllﬁodameorw

squi v.) dimethyl sulfate (for Cys'') was added. The mixture was shaken using
Advanced ChemTech (model 200) synthesizer for 0.5h and the resin was
subjected to DMF wash (4 washes).
10 N°®-Me Deprotection
Once the desired residue was methylated, the resin was again suspended
in DMF (20 mL). DBU (3 equiv.) and 2-mercaptoethanol (3 equiv.) were added
to the suspension and the mixture was agitated for 0.5h in Advanced
ChemTech (model 200) synthesizer. The resin was then thoroughly washed
15 with DMF (5 washes).
The foregoing methylation procedure worked well for all residues
except for D-Cys®, which resulted in dimethylated derivatives, (see, e.g.,
compounds 2 and 10.) However replacement o'f D-Cys® with Cys® gave
monomethylated peptides.
20 Peptide Cleavage
The peptides were cleaved from the resin support with simultaneous
side-chain deprotection by acidolysis using anhydrous hydrogen fluoride
containing the scavenger anisole (~30 %v/v) for 45 min at 0 °C. The peptides
were cyclized in 90% acetic acid (~600 mL) with a slight excess of I, (15 min).
25 Excess I, was then removed by the addition of ascorbic acid.
Purification
The crude peptides were purified by preparative RP-HPLC on C-18
bonded silica gel using axial compression columns (Dynamax-300A, 5 or 8

pum, 21.4 x 250 mm). A linear gradient elution system at a flow rate of 20 mL
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20 and o-nitrobenzenesul fonyl chloride (3 equiv.) are added and the m xture
was 17 WD 02/ 072602 PCT/ US02/ 06676 shaken using Advanced Chenifech (nodel
200) syntwelnmexsof or 2h. Then the resin was subjected toPDCNSez6ds7¢ 2
washes) and DVMF wash (3 washes). Protection is nonitored qualitatively by
the ninhydrin test. N'-Methylation 5 The o-nitrobenzenesul fonam de
protected resin was suspended in DM (20 nL), to which MIBD (3 equiv.) and
nmet hyl 4-nitrobenzenesul fonate or dinethyl sulfate (for Cysll) was added.

The ni xt ur e ni@s @ﬁw&ﬂpldﬁdng 0AdYaTBEAJ BHoenFeTh A iogEs MHI)NSWWBSthEF for
0.5h and the resin was qb ected to DVF wash (4 washes). 10 Na- Me
Depr ot ect i orh0CGHHdR at fhé/odmsll r #lie sepratienssremohitbraddey andigtieald RBHRAIC agai n

ded DBU (3 t.oet h | (3
wor o added % 31¢ ek AREpERGICR CoFTHE e RECHNS! R R0 (Pdh COORats o 1
Ad d hi
weshed 15 PR OiR PERREEAIS o EE AR, ESEn pEBlaf Sk Botied BER SR TPk
wel I fsor - al hwKigspslnas: ofeedtiint highe b?)’l%/@phi‘mlaﬁbn TR b eebusacdtigatidy| at ed
derivatives, (see, e.g., corrpounds However repl acenent of

D-Cys6 with T@cqﬁlrggwef therfinehpaptidea e apmsse@éEZISQﬁnﬂapamalgtlcaldbeage The
pepti des were cleaved fromthe resin suppor(ﬁ] w th sinultaneous -chain
¥

deprotectio lﬂycaéiﬂéb’ltl)‘igl gPtﬁPhgséﬁ‘ﬁf?d?‘%ﬁiée snggeM e br 1 %iéuPR%h%Aa ni ng
yol i zed 1 noGb9) it By PBlso Ak il SR CIIRETRE IS (15 5 ).
IZDﬁr F:ffg:tsl l)%rm%nttﬁ%{bnﬁ SPRVREA BY a oty ARE OF | ' mef mBSCOHPICACAd0.1 %
10 TFA; B, 0.1 % TFA in 80 % MeCN; 20 % B to 50 % B at 1 % min™'; HPLC-2,

C, 5 % MeCN in TEAP (0.1 M, pH 3); D, 20 % C in MeCN, 10 % D to 70 % D

at 1 % min”'. Column eluent was monitored at 215 nm. The retention time and

purity of each peptide was assessed by the Rainin Dynamax HPLC Method

Manager. Each peptide was found to have a purity of >98%. The HPLC

15 retention time results are given in Table 1.

Table 1. N-Methyl Analogs and Analytical Data

Mass Spectrum  (M-H")

S HPLC®

E N-Me Sequence

E Caled® | Obsd® )’ | (o)

1 NmeCpa-cyclo(DCys-3-Pal-DTrp-Lys-Thr- 1178.7 1179.2 18.3 19.3
Cys)-2-Nal-NH,

2 Cpa-cyclo(NmeDCys-3-Pal-DTrp-Lys-Thr- 1192.7 11934 19.6 19.3
Cys)-2-Nal-NHMe

20
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The crude peptides were purified by preparative RP-HPLC on C- 18 bonded
silica gel using axial conpression colums (Dynamax-300A, 5 or 8 m 21.4 x
250 mm) . wWolozrnemwn2 gr adi ent el ution systemat a flow rate @CTAGOZUG66I8 WO

02/ 072602 PCT/ US02/ 06676 mri-i was enployed: A, 0.1 % TFA, B; 0.1 % TFA
in 80 % MCN, 20 % Bto 50 %B at 1 % mn-. The separati ons were nonitored
by analytical RP-HPLC at 215 nm The fractions containing the product were
pool ed, concentrated in vacuo and subjected to |yophilization. Each

pepti de was obtained as a fluffy 5 white powder of constant wei ght by

I 'yophi | i zation from aqueous acetic acid. T e puri ty of th fi ngl pepgti des

was assessed_at| 215 nm by ana a HPL nal yt i cal PL wer e
recorded usi hg C"W?ﬁ‘@%}/ ﬁ)y L(S ]ggsoﬁ 1)@8 ‘m 306 l}: pgf?'% Si ze,
Li quid Separatip rf? %q% The Ilnear grad ent syjstem was |used |at a |f| ow
rate of 1.5|nL yr%)" LC-1, A 0.1 %10 [TFA; B,| 0.1 % TRA i n |80 %]|MeCN;
20 % B to 50— —omnm =1 —HPEC 2, C 5 % MCNTTT TEAP (O T ™M |pH 3);
D, 20 %Cin l\/bCN 10 %Dto 70 %D at 1 %mri '|. Colum eluent wgs

moni t ored a4 21 FommyclorB@ysrickaeNMeRFrpLbyEr-and TR i t 1882 eacH IpRpt|ildeé vas
assessed by |the| Rainin namax HPLC Met hod | Manager. Each pepti de wag found
to have a pirit jCwr2-Ng The HPLC 15 retention tijme resultis arg givegn in
Tabl e 1. Table {1 N-Methyl Anal ogs—and-Anralytical—bPata—Mass—Spegtrum{( M H)
d HPLC N Me Sequence Calcd.a Qbsd.b (tRJ (tR-2
NneCpa- cycl 0§ DOySpadydRabeysBrmt-Dyg-NMuLys-d-78. [1118179. 2133 3 19182 | 18.7
Cys)-2-Nal -NH2 P Cpa-cycl o( NmeDCys- 3- Pal - DTy p- Lys-{Thr- 1192. 7 1193.4 |19. 6
19.3 Cys) - 2- Na| GybJ-MSal-NH,

at
A LY

o §
'_\

6 Cpa-cyclo(DCys-3-Pal-DTrp-Lys-NMeThr- 1178.7 1179.3 17.4 15.1

Cys)-2-Nal-NH,

7 Cpa-cyclo(DCys-3-Pal-DTrp-Lys-Thr- 1178.7 1179.0 18.5 16.7

NmeCys)-2-Nal-NH,

8 Cpa-cyclo(DCys-3-Pal-DTrp-Lys-Thr-Cys)- 1178.7 1179.0 20.3 19.0

(Nme)-2-Nal-NH,

9 Cpa-cyclo(DCys-3-Pal-DTrp-Lys-Thr-Cys)- 1164.8 1164.7 17.2 17.2
Nal-NH,
10 | Cpa-cyclo(NMeDCys-3-Pal-DTrp-Lys-Thr- 1218.9 1218.9 21.9 20.8

Cys)-Dip-NHMe

11 | Cpa-cyclo(DCys-3-Pal-NMeDTrp-NMeLys- 1192.7 11923 19.9 19.7

Thr-Cys)-2-Nal-NH,

20



20 19 WD 02/ 072602 PCT/ US02/ 06676 3 Cpa-cycl o( DCys- Nme3- Pal - DTr p- Lys- Thr -
1178.7 1178.9 20.3 22.5 Cys)-2-Nal-NH2 4

Cpa- cycl oyDOgm7eral - NMeDTr p- Lys- Thr- 1178.7 1179.2 17.9 PCTAIS02/06676
Cys)-2-Nal -NH2 5 Cpa-cycl o(DCys- 3- Pal - DTr p- NMeLys- Thr- 1178.7 1178.9 19.2
18.7 Cys)-2-Nal-NH2 6 Cpa-cycl o(DCys- 3-Pal - DTr p- Lys- NMeThr- 1178.7 1179. 3
17.4 15.1 Cys)-2-Nal-NH2 7 Cpa-cycl o(DCys- 3-Pal - DTr p-Lys-Thr- 1178.7
1179.0 18.5 16.7 NmeCys)-2-Nal-NH2 8

Cpa- cycl o(DCys- 3- Pal - DTrp- Lys-Thr-Cys)- 1178.7 1179.0 20.3 19.0

(Nme) - 2- Nal {NH2[ 9 Cpa- cycl o( DCys- 3- Pal - DTr pt Lys- Thf - Cys) - 1j164. 8 1164. 7

17.2 17.2 Nal-NH2 1 a- o( s-3-Pal - DIr pr Lys- Thr - 18..9.1218.9
21.9 20.8 o%)- asy ysl&%?i%@‘h&é@l %—‘?gﬁ - Nnhls( p- Nl\vg%és- 2?-192. 7

1192.3 19.9(19.7 _N;II%EF- Cys) - 2-Nal - NH2 20 WD P2/ 072602 PCT/ U302/ 06676 |12
Cpa- cycl of DQ/S-szr- Fp- NMeLys- Thr-Cys)- 1193.8 1193.6 24.9 23.1 2-Nal -NH
13 Tf n- cyclotBEys=—3=Pat=Dfrp-NMetys—Thr=—1pt2 2 tpt2-2 214207
Cys)-2-Nal - NH2 14 Cpa- cycl o( DCys- 3- Pal - DTr p} NMeLys| Thr- 1167.8 1168. 0 16.6
14.9 Cys) - D17 pf M yclo(DCys-3-Pal-DTrp-NMeLys-Thr- 1212.2 1212.2 214|207

Cys)-2-Nal-NH,

14 | Cpa-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr- 1167.8 1168.0 16.6 14.9

Cys)-DTrp-NH,

15 | Nal-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr- 1183.2 1183.5 18.0 16.4
Cys)-DTrp-NH,

16 | 3-Pal-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr- 1135.0 1134.8 11.5 9.8
Cys)-DTrp-NH,

* Theoretical molecular weight (M—H", Da).
® Observed molecular weight (M-H", Da).
° Reversed-phase HPLC (C-18, 5 pm, 4.6 x 250 mm, A=215 nm) retention
5 times (min). Each compound was found to have a purity of >98 % by HPLC.

4 HPLC Elution System: A; 0.1 % TFA, B; 0.1 % TFA in 80 % MeCN, 20 % B
to 50 % B at 1 % min" ' and 1.5 mL min™".
¢ HPLC-2 elution system: C, 5% MeCN in TEAP (0.1M, pH 3); D, 20% C in
MeCN, 10% D to 50% D at 1% min™' and 1.5 mL min"'.

10 Amino Acid Analysis

The peptides were hydrolyzed in vacuo (110 °C; 20 h) in 4 M

methanesulfonic acid coﬁtaining 0.2% 3-(2-aminoethyl)indole (Pierce). Amino
acid analyses were performed on the hydrolyzates following dérivatization with
o-phthalidaldehyde reagent (Sigma Chemical Co.) using an automatic HPLC

15 system (Rainin Instrument Co.) fitted with a 100 x 4.6 mm, 3 pm C18 axial
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15 Nal - cycl o( DCys- 3- Pal - DTr p- NMeLys- Thr- 1183.2 1183.5 18.0 16.4
Cys)-DTrp-NH2 16 3-Pal -cycl o( DCys- 3- Pal - DTr p- NMeLys- Thr- 1135.0 1134.8 11.5
9.8 Cys)wDinpsbl2 ' Theoretical nol ecul ar wei ght (M H+, Dacr/use/sser ved
nol ecul ar weight (M H+, Da). c¢ Reversed-phase HPLC (C-18, 5 gm 4.6 x 250
mm A=215 nn) retention 5 times (mn). Each conpound was found to have a
purity of >98 % by HPLC. d HPLC Elution System A, 0.1 % TFA B; 0.1 % TFA
in 80 % MCN, 20 %B to50 %Bat 1 %mn-" and 1.5 nL md . e HPLC 2

el ution systempréssiciPedlfid with TRAErd Guad cgltinid) (M[éroétﬁ%@ﬂ@alm 10% D
to 50% D at 1%mn- and 1.5 nL mri ' . 10 Amino Acid Analysis The

pept i des werlypey@y Raipirethstminvet G.Y The daivattzed)primary amineeadidnwsts f oni c
acid contai nj 0.2% 3-(2

were perfor g@ﬁsmg@ W%?yogﬂﬁg?ﬁentégﬂ)éhgb%{ i?gl((g&ﬁwﬁ{lmfm %g Caﬁ{:a:q%ngnal yses
o- pht hal i daldeivde rﬁeﬁﬁgﬁ@ta&gﬂ 90Ry/ERAISRroflRd 8{J§Hnﬂ%%ﬂd€m§m i ¢ HPLC 15

system (Rai nimI'nstr ted W-t m’C 18 axi al

21 W02/ 07 26QRaiSITTHSR 2 6K R queEp 095 Al A0 HP; BBV VA bh16.5taHET: 3l0%guar d
colum (M crosorb AAAnal ysi sTI\/l Type 0; Raini n Instrument Co. ) The

deri vati zed apB0 munyan@rf96 Aeat 33 nwmneuseai witha ﬂuewrrgtaaoﬁ)l Aank; ngimalcitent  of
buffer A; 0.10 M sodium acetate containin 4. 5% v/ v met hanalb Bd 0.5% v/v
t et r ahydr of @me@ttemem@reaﬁél%ﬂq @PHBOT Hexd0m  and Rt ggatad by esequence

0% A at O m 35% mp O‘V nis
used wth a W ﬁgig} &/ﬁeﬂﬁo %ag ém%gga%r% g{rj?glg?)at ?Jﬁr?\eesa&’ uesi\nt I S
moni tored atg4gs: dA%ﬁ”U% 'nﬂheﬁrr?t Bflg lPﬁ[mt rep, @ﬁ%ﬁﬁ&nhﬁ , Dbiath NMapager
(Rainin). Standard rétention times were as | ows: p, 6.6 min; Arg,
19.91@ n; ThpeptiddofiTable Ignddhys] th2@xpected anEiytlbal results for the primary

amino acids. Cysteine is not quantified.
Mass Spectrometry
The peptides were analyzed by matrix-assisted laser

desorption/ionization time-of-flight mass spectrometry using a LaserMat 2000

15 mass spectrometer (Thermal Bioanalysis, San Jose, CA.) using a-cyano-4-

hydroxycinnamic acid as the matrix with Substance P (1348.7 Da) as an
internal standard. In each case, the spectra consisted of a major M—H™ ion peak

for the internal standard, the expected analyte M—H™ peak, and a few peaks
associated with the matrix (< 500 Da). The results are given in Table 1.

20 Antagonism of SRIF Inhibition of GH Release

Anterior pituitaries from adult male rats were collected and dispersed by

a previously described trypsin/DNase method. (Murphy, W. A.; Taylor, J.;
Moreau, J.-P. and Coy, D. H., Peptide Res. 1989, 2, 128-132.) The dispersed
cells were diluted with sterile-filtered Dulbecco's modified Eagle medium

25 (MEM, Gibco Laboratories, Grand Island, NY), which was supplemented with
2.5% fetal calf serum (Gibco), 3% horse serum (Gibco), 10% fresh rat serum
(stored on ice for no lohger than 1 h) from the pituitary donors, 1% MEM
nonessential amino acids (Gibco), gentamycin (10 ng mL™'; Sigma) and

nystatin (10,000 U mL™'; Gibco). The cells were randomly plated at a density of
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10 peptide of Table I produced the expected analytical results for the
primary amno acids. Cysteine is not quantified. Mass Spectronetry The
pepti des were/nawed yzed by matri x-assisted | aser desor pti @ofiusnt/a@sté on
time-of -flight nmass spectrometry using a Laseriat 2000 15 nass
spectronmeter (Thermal Bioanalysis, San Jose, CA) using a-cyano-4

hydr oxyci nnam c acid as the matrix with Substance P (1348.7 Da) as an
internal standard. In each case, the spectra consisted of a nmajor MH+ ion

peak for tRhpptdXigat W@O&)m@ade@ls/wm(@macdlesteﬁwlRbald&!tdﬂﬂd@aﬁiﬁc a@od a few
peaks associated wt the matrix (< 500 Da). The results are given in
Tabl e 1. 20 Rawhastonil$¥).cFheSplared eehisbiere anaiofaigd Retheabeovaddwbeeno's

%;H Ssa%écﬁ{l‘m%%‘.fé %mi‘z‘éisfﬁsﬁ%%@g%-ﬁa% SORS AT sy Coat A7 15 %{% d%yz .
i

cells were CHI Ipﬁ?pea&%q EO atg{?mf e?‘itqa? gééstBJ [J:%lesg%vg?eswéo dﬁ%& I’Eg&ﬁgg megl um

25 (MgV G o9 (ah&s, at ©11RE). Eacmbsbiﬂf%%mﬂ%ld dthhishinvestisnpp! emented with

2.5%fetal calf serum (G bco), 3% horse serum (G bco), 10% fresh rat serum
(stored on |doee§/pllater)ovdsangled it Ihepiicatérvells omthiehprepenag afar ;tM]ISRd’)Fs'm al% MVEM

nonessential am no acids (G bco), gentanycin ,Eolo ngdrrL 1, Sigma) and
nystatin (1dot@byolymsofil n@,me(gi}um ataignget% BaAdbrciiop brugma a

(Costar ol ubhssa CrooRlyEls e (R TR RET ). ARREES,) 2t eg
cells vere g?mggg/ (me) §'t1ﬁ1ﬁf%1té’cp5’dﬂﬁr &g@ﬁﬁd fn 53§ ammgﬂtmemmtr-ed

at nosphere oalr 5% CO2 at 37 r 4-6 preparation for a

hor moige chaI2I9¢NgI@(1tnM) aglibised\eorrrol@shgsiwerd mcnmwdttm 5ac119&:1(@1bne 3 x1
m.). Each dose of a conpound of this invention (6 doses/ Iate was tested
in triplicatpdatpepftsr Bhindwbappnde apairifarhom Nicsmieaimosphereot%yS Val et of 1 nL

medi um 199 %9%%' ‘qunr%e& (i/lorrlia’ \SN%s erng% d and g/toreci 230 °C until assayed for

hormone content. Growth hormone in media was measured by a standard
double antibody RIA using components generously supplied by Dr. A.F.
15 Parlow at the National Hormone and Pituitary Program (NHHP) Torrance, CA.
Antagonist ICsy’s versus SRIF (1 nM) were calculated using Sigmaplot
(Jandel Scientific, San Rafael, CA). Values are expressed as the mean ICsy

(nM) + SEM and are given in Table 2.

20 Table 2. Binding Affinities (K;) for Cloned Human sst;_s Receptors and
Antagonist Data
§ K* + SEM (nM) Antagonist
s | 5
Z iy ICs; + SEM
] °
2 |3
*é_ I o hsst, hsst, hssts hssm hsst;s (M) b
=¥ Z %
SRIF-14 | N/A® 20+ 025+003 {1.2£0.2 20+£03 14103 N/A®
0.35
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Chem cal

nM

O,
content.

Co.).
(1 nM stinulated control
i nhi bvoadoend r ol

Al

-20

C until

assayed

3 h

for hor

G owm h hornone in nedia was neasured by a standard double

well's contained GHRH(1-29)NH2 (1 nM. A GHRH(1- 29) NH2

group and an SRIF (1 nM with GHRH(1 10 29)NH2 (1
group were included on each cell
After 3h incubation in an air/carbon dioxide atnosphere (95/5 %
t he medi um was renoved and stored at

culPtwrusoz/plead e.

at 37

none

anti body RI A using conponents generously supplied by Dr. A F. 15 Parl ow at

the National Hornmone and Pituitary Program (NHHP) Torrance, CA. Antagoni st
| C50' s vergus SRIF (I nM werje cal culfat ed uszng Si gnapl ot  (Jandel
Scientific, cpanRafiael | 1GA) - |V UQsal £3 EXPI €53589 S| § heo rean /650  (nM

SRIF-28" 1N/ 193 06 23 FOR $334%2. 4'¥o. /
SEM and are given in Tabl'e 2. 26 ablle 2. Bi ndi ng Aff(ls nltlﬁrgs (KI') for
Cl oned Human sst1] 5 Reggptors and Antagoni sty Data o Ka SEM|(nM
Antagonist | ot z 1C50| SEM |hssti hs|st2 hsst3 hsst4 hsst5 (MM b a z M
SRIF-14 VA" 2.0(0.25( 0.03|1.2 0.222.0 03 1.4 [0.3 NAc| 0.35 23 WO
02/ 072602 RBCT/ USO2£A5676G000SRI |B628.6NV Ac33d+926 01&b 0. 0.1k Bst (0.83xH74 | 2.5
0.4 0.1 N|JAe_ 0.4 1 Cpa5 10d0 36 7.6 330 126 1000/ 401 18 87 8 2.7
d D-Cys6 1000 89.0 8.0 576 |47 1000 (106 36|nde 3 3-Pal' 1000 189.0 | 35
450 132 10Q0 1000>-a¢é | 1d00D- Trged +BA00 H4+87 2140390 | 8434000 @3 17.|7 nde
5 Lys9 10001711 5.5 66.0 -8 1000 5.98 0191 0 73033

3 3-Pal’ | 1000 189.0+35 | 450+132 | 1000 1000 nd®

4 D-Trp® | 1000 51.8+2.6 |390+114 | 1000 93 +17.7 nd®

5 Lys’ 1000 17.1£55 | 66.0+5.8 | 1000 5.98+091 |0.73+£033

6 Thr'® | 395+ | 1000 315+12.5 | 1000 88.5+457 |nd°

202

7 Cys'' | 1000 810 68.7+4.7 | 575 161 52 nd®

8 2-Nal'? | 1000 197 £ 55 1000 1000 1000 nd®

9 N/A® | 1395 12119 | 382+24 | 1000 140 £ 4.6 2.6+0.7

10¢ D-Cys® | 1000 117 £24.6 | 584 +305 | 1000 766 £110 | nd®

11 DTrp® | 1000 9.33+£0.62 | 140+ 10.4 | 1000 11219 2.5+0.20

& Lys’
12 Lys’ 1000 551+1.85 | 1151+ 1000 70.7+258 |0.53+0.17
16.9
13 Lys’ 1000 11.3 40.2 1246 45.5 nd®
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6 Thrl 395 1000 315 12.5 1000 88.5 45.7 nde 202 7 Cyst 1000 810 68.7

4.7 575 161 52 nde 8 2-Nal'2 1000 197 55 1000 1000 1000 nde 9 NN A" 1395
12.1 1.9 ®8.2072604000 1404.6 2.60.7 10 d D Cys6 1000 117 pc2AISH2/B@46 305

1000 766 110 nde 11 DTrp8 1000 9.33 0.62 140 10.4 1000 112 19 2.5 0.20
& Lys9 12 Lys9 1000 5.51 1.85 115.1 1000 70.7 25.8 0.53 0.17 16.9 13
Lys9 1000 11.3 40.2 1246 45.5 nde 24 WD 02/072602 PCT/ US02/ 06676 14 Lys9

1000 5.45 0.3 91.4 1000 101 14.1 11.6 4.2 11.9 15 Lys9 1000 27.3 1.45
148 13.2 1000 176 65.1 96 13.8 16 Lys9 1000 24.7 1.61 537 44.8 1000

313 4.1 287 138 a EXpressdd as theg nean HSEM single values indicate the
results of lgpe biinding (gyReriineRt.o3b |RAL I N Vigho ant@genist |11¥eQ 4NN
versus SRIF J?1.0 nV), expressed as the 5 nmean SEM| Not applicable.|l d
Peptides 2}jand 10 are differgnt pepti|ldgs. e|Not detlerm ned. |Functi onal
Expressionjof the C oned Hunen Somatadstatin Receptorls 10 The genom g
cl ones containing the human somatostatin receptors |(hsstrl 5) (Yamada, Y.,
et al. al.,|1Proc.| ¥t ! | 16mad.| 296i+.1.485A48 1992, 180, 251762551 Yasudag K., et

al., J. Biol_Chem 194 2 267 20422-120428: Yammda, Y. . et gl _ M
Phar macol . {1992, |42, 2136-2142; Rohrer, L., et al., |[Proc. Natll. Acad.
16 Lys’ 1000 247+ 1.61 | 537 +44.8 | 1000 313 +4.1 287+ 138

*Expressed as the mean + SEM, single values indicate the results of one
binding experiment.
® Rat in vitro antagonist ICso (nM) versus SRIF (1.0 nM), expressed as the
5 mean + SEM.
° Not applicable.
9 Peptides 2 and 10 are different peptides.
¢ Not determined.
Functional Expression of the Cloned Human Somatostatin Receptors

10 The genomic élones containing the human somatostatin receptors
(hsstry_s) (Yamada, Y., et al. al., Proc. Natl. Acad. Sci. USA. 1992, 89, 251-
255; Yasuda, K., et al., J. Biol. Chem. 1992, 267, 20422-20428; Yamada, Y., et
al., Mol. Pharmacol. 1992, 42, 2136-2142; Rohrer, L., et al., Proc. Natl. Acad.
Sci. USA. 1993, 90, 4196-4200.), were kindly provided by Dr. Graeme 1. Bell

15 (University of Chicago). The hsstry, hsstr,, hsstrs, hsstry and hsstrs cDNAs were
isolated as a 1.5-kb Pstl-Xmnl fragment, 1.7-kb BamHI-HindIII fragment, 2.0-
kb Ncol-HindlIII fragment, 1.4-kb Nhel-Ndel fragment, and a 1.2-kb HindIII-
Xbal fragment, respectively, each containing the entire coding region of the
full-length receptors. These fragments were independently subcloned into the

20 corresponding restriction endonuclease sites in the mammalian expression
vector pPCMV5, downstream from the human cytomegalovirus (CMV)
promoter, to produce the expression plasmids pCMV5/hsstr;, pPCMV 5/hsstr,,
pCMV5/hsstrs, pPCMV 5/hsstr, and pCMV 5/hsstrs. For transfection into CHO-
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Sci. USA. 1993, 90, 4196-4200.), were kindly provided by Dr. G aene |. Bell
15 (University of Chicago). The hsstrl, hsstr2, hsstr3, hsstr4 and hsstr5b
cDNAs werwo mmoicat ed as a 1.5-kb Pstl-Xmml fragnment, 1.7-poTBsotbests ndl | |
fragnent, 2.0- kb Ncol-H ndl 11 fragnent, 1.4-kb Nhel-Ndel fragnent, and a
1.2-kb H ndll1- Xbal fragnent, respectively, each containing the entire
coding region of the full-length receptors. These fragnents were

i ndependently subcloned into the 20 correspondi ng restriction endonucl ease
sites in th&Kestighipasexp pRSV-a8o (Xaircan AT uldowsdifezdonf Rooktille, human
cytonegal ovirus (CW) pronoter, to produce the expression plasm ds

pCMWS5/ hsst r IMDpGveying she reompamysimssties ce crigstable markemvap@ideml hsst r 5.
For transfecti onéi nt o 25 WO 0@?726 2 PCT/ US02/ 06676 K1 cells, a

pl asmi d, pRSV- ne AR iEXRReSATAR [ FARSECEBP| ecti on, Rockville, MD),

a

carrying the neo j | d¢ cept or
Expressi on and Trla%%g SW%}%@J}&&%&%& &@L&%ﬂ%ﬁﬁ%@‘y’aﬁ ﬁg gH:&(;I um
phosphat e Myt hed)s &rEGhaintdided & &ﬁnﬁﬁﬁuﬁ%é&%ﬁﬁﬂ%eﬂiﬂnﬁfdUMEM’,m}ﬂ)%‘é?nt i al

medi um (a- MEM G bco) supplenented with 10% fetal calf serum and

t ransf ect ed supplenmacdd witht108s fetaped s¢ram pdranstscted iwith eadlcofithephosphat e
precipitation. Cones that had inherited the expression plasmd were

sel ect ed i n eApiEaOs PGS MSEE edleiim Bloesphatepiecipitaendtlasien thatdhed; G beo) .

i n culture. AMTHES 43 GaTPwORBEPMIE WnErIHed hdr MY EpRRbEm PR
0 S SR ORI OT STARD shOU PV CRE SR Sph bt 1 o
R i T et L AN
in i ce-col d Meinbrades W0 prdyflared froe tier isdlatpelt]16B&0M lsstrlékpression ®ps Wit h an
intermedi ate resuspension in fresh buffer. The final pellets are
r esuspended inigially assessed for binding with [ “I]Tyr "-SRIF and [ "T]MK-678 (for sstr,).
Radioligand Binding Assays
Cell membranes of the 5 receptor types were obtained from
15 homogenates (Polytron setting 6, 15 sec) of the corresponding CHO-K1 cells,
in ice-cold Tris-HCI (50 mM) and centrifuged (39000 g, 10 min x 2), with an
intermediate resuspension in fresh buffer. The final pellets are resuspended in
Tris-HCI1 (10 mM) for assay. Aliquots of the membranes are incubated (30 min
at 37 °C) with 0.05 nM ["®I]Tyr'-SRIF (types 1,3,4,5) or [ ®I]MK-678 (type
20 2) in 50 mM HEPES (pH 7.4) containing BSA (10 mg mL™"); MgCl, (5 mM),
Trasylol (200 kIU mL™), bacitracin (0.02 mg mL™"), and
phenylmethanesulfonyl fluoride (0.02 mg mL™"). The final assay volume is 0.3
mL and incubations are terminated by rapid filtration through GF/C filters pre-
soaked in 0.3% poly(ethylenimine) using a Brandel rapid filtration module.
25 Each tube.and filter is then washed with aliquots of cold buffer (3 x S mL).
Specific binding is.defined as the total radioligand bound minus that
bound in the presence of 1.0 uM SRIF. The following total radioligand binding

and non-specific binding (nsb) values are typically obtained with these assay
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Tris-HC1 (10 mM for assay. Aliquots of the nenbranes are incubated (30 mn
at 37 C) with 0.05 nM[1251]Tyrll-SRIF (types 1,3,4,5) or [125]] MK-678
(type 20 wp 2n7502 mM HEPES (pH 7.4) containing BSA (10 ng pairAkp2/odaCl2 (5
mv), Trasylol (200 klU nL-1), bacitracin (0.02 ng nL.-1), and

phenyl met hanesul fonyl fluoride (0.02 ng nmL-1). The final assay volune is
0.3 nL and incubations are termnated by rapid filtration through G-/ C
filters pre- soaked in 0.3% pol y(ethyleninne) using a Brandel rapid

filtrati on rpstehs: hedr FAGH0 Eptaeotadaefsub BE00 icpni eb) hests}) @000ichm witalquot s of
cold buffer (3 x 5 nL). Specific binding is, defined as the total
radi ol i gand vl@mmndQ@Dmpm n$kythsstsg BQ0icpm malm@wwwpm ngbMSALFO00the

foll owi ng total dioli bi ndi ng eci fic, bindi val ues
Lre typi cal pmuista oo 0 ra sty Rt orabsebes s D SPoke 6
systens: hs I m t ot al
ver sus 1000%%% mT P\%g&%ﬁg&fﬁﬁﬁ%ﬁé%&g%g g‘?%OK\Clgfmggg Ql%lglgp{%{h@ &%@h?@ tr4,
6000 gpm t ghakiv @ESeptorimBO feRMnt e ghRd ifSIHbIS2. 7500 cpmtotal versus 3500
cpm nsb. The binding affinities are expressed as K, values SEM (nM for
each of 5 the fi \Zefpeéch@kimteéhmqq@ﬁslaa@ aMaotgllmimn n TabI e 2. Type 5

Medi ated I ntracellular Ca 2+ Mbilization CHO K1l cell s, gg}ée, I‘FS&% t he
human sst5 recept@ﬁo Kécell ﬁe?rx@é%qsétg@‘ﬁ human $54 Fer‘i’ﬁpf‘ﬁ’ Werr Phosphat e

buf fered sal.i n 0ol uti nd d t.w entrif pgation. The
soone el 4 aieBtzdt adhikaEn DA RlpelE R Rete Shiide s BERIGE 30
(HBSS) for E@QWPJe ﬁr?&f'enlft}l ﬁe':l{he%s%éd'c@ﬁk Qﬁetr Fesu gb'érﬁi Wg—lzgﬂd §

suspen5|ons o appr oxi ceIIs/ were I ncu ate

Fur a-@2AM f or. b'ﬂl@fdffbdlsﬁineadwuioﬁ@{]@SSEﬁhqad@ﬂgBﬂtﬁe Abdtevaent @éﬁﬁw@datby
centrifugation twice in HBBS, and the final b(genm ons were transferred

to a spect r dlura@Advtet(sll Quﬂpeamhns of anooxineatalyppecelistrhl werenigaebated 15
stirring mechani smand a Strrgerat ure-regul ated cuvette holder. After

equi | i brati orith & 18¥ F(gra-thfé\/I a gBIatiahoped? e Unlepde a2 AN Wasasur enent

removed by centrifugation twice in HBBS, and the final suspensions were
transferred to a spectrofluorometer (Hitachi F-2000) equipped with a magnetic
15 stirring mechanism and a temperature-regulated cuvette holder. After
equilibration to 37 °C, the somatostatin peptides were added for measurement
of intracellular Ca®* mobilization. The excitation and emission wavelengths
were 340 and 510 nm, respectively.
Exemplary data appears in Figure 1 which depicts results from the

20 immediately foregoing assay using Analog 5 as the Test Compound.

Molecular Modeling

Molecular modeling was performed on a Silicon Graphics Indigo® High
Impact 10000 computer, using SYBYL molecular medeling software, version

25 6.6, (Tripos Associates Inc., St. Louis MO, USA), with the Kollman all atom

force field. (Weiner, S. J., et al., J. Comp. Chem. 1986, 7, 230-252.) The PDB
files for the three solution NMR structures of the initial compound
Sandostatin/Octreotide; D-Phe’ -c[Cys6-Phe7-D—Trp8-Lysg-Thr'O-Cys1 "-Thr'*-ol
(1SOC and 2SOC) were obtained from the PDB database. These structures
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of intracellular Ca 2+ nobilization. The excitation and em ssion

wavel engths were 340 and 510 nm respectively. Exenplary data appears in
Figure 1 wiicch7depi cts results fromthe 20 imedi ately f@®cagsozgeassay
using Analog 5 as the Test Conpound. Mol ecul ar Model i ng Mol ecul ar nodel i ng
was performed on a Silicon Gaphics Indigo2 H gh Inpact 10000 computer,
usi ng SYBYL nol ecul ar nodeling software, version 25 6.6, (Tripos
Associates Inc., St. Louis MO, USA), with the Kollman all atomforce field.
(Veiner, S. were ifposted intd- SYBYL 66 mt&8&d to/fordd®e 39dndthjhee’DB files
for the three solution NWVR structures of the initial conpound

Sandost at i n/cGatpoaatls beseddiPedog PCYh6 KrlibiarDpditiad atopsie-chiarge3-v@§rs” | - Thr 12- ol
(1 SCC and 2S0OC) were_obtai ned fromthe PDB dat abase. These ructures 27
WO 02/ 072603ogsiet) fusmthe sermemeiedictionasyy TRestrugtgresypsye qp.tlen@ﬁa Yutated to

f t he N-nethyl at ed ds b I 9. -The .Kql | tial
at o o char gateutete IR ¥R G ARd heh Bl sreie ot Ao Bp BB oo
were aptim zgdifpute SAARG abrithf O ShAJobeiiedn 8q@ad (HASglMidnt b <ener gy
m nimzation using The 5 conjugate gradient algorithmto a final foot nean

square (rnms)).@F KdakmiolAT. A diftafide-depdndent diclectric firsttimno@®icEpantend. A .,
dielectric function (McCanmon, J. A, et al., Biochem 1979, 18, 927-942)
was enpl oyedt ebgBtashemnil9R0+ Hb %8s A wassanploygd tegathen with ibe detauht

m ni m zati on tiqns...The resul.ts .are detailed.in Table 0. T 3.
ol | a1 Se i SREHLICotRE i BAort b Poms oo i B Bt bR T3l ue
of Cpa-cycl a( DCys- 3- Pal - DTr p- Lys- Thr - Cys) - 2- Nal - NH2 (anal ogue 9) in each
of the threé solution conformations expressed as Kcal nol-1. Anal ogue No
Met hyflgation | Il 111 Site

Table 3. Kollman all atom energy change on sequential methylation of each

residue of Cpa-cyclo(DCys-3-Pal-DTrp-Lys-Thr-Cys)-2-Nal-NH, (analogue 9)

in each of the three solution conformations expressed as Kcal mol™.

Analogue No | Methylation I I III
Site
1 NMeCpa’ 2 04 |-1
2 NMeDCys’, NHMe 17 12 |31
3 NMe3-Pal’ 7 17 |6
4 NMeDTrp® 5 6 5
5 NMeLys’ 6 6 5
6 NMeThr'’ 16 10 12
7. NMeCys'' 12 14 |23
8 Nme-2-Nal'? 4 19 |7

15
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1 NMeCpa5 -2 0.4 -1 2 NMeDCyS6 , NHwe 17 12 31 3 Nwe3-Pal 7 17 6 4
NMeDTrp 5 6 5 5 NMeLys9 6 6 5 6 NveThr 16 10 12 7 NwMeCys 12 14 23 8
Nre- 2- Nal wé 02873602 15 28 WD 02/ 072602 PCT/ US02/ 06676 O hercCErdsoziosseat s |t
is to be understood that while the invention has been described in
conjunction wth the detail ed description thereof, that the foregoing
description is intended to illustrate and not limt the scope of the
invention, which is 5 defined by the scope of the appended clainms. O her
aspects, admﬁéﬁgﬁ,@odﬁﬂ&tsmdl fications are within the clainms. 29 WO

02/ 072602 PCTTUS02/ 06676 Cains Wat is clained is: 1. A conpound of the
formula (1), 5 Rls-toﬂoeltmd{efst@dstmzwlhﬂ'érthe hpeentiogyhas beemdescribed(in)

wherein: A is, an optignall ituted aromatic a no aci A2 is
an opt i onal F9nNHELEeR t“(]ﬂb@le (iesﬁmﬁﬂ?lh CAEP thati@e YeERIHS ‘%éf)“ptﬂ% or
orn; is intended to illustrate and not limit the scope of the invention, which is

5 defined by the scope of the appended claims. Other aspects, advantages, and

modifications are within the claims.
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A4 i s B-Hydroxyvaline, Ser, Hser, or Thr; A5 is an optionally substituted
D or L-aromatic a-amno acid; and Y is OH NH2 or NHR, where R is
(C1_6) al kwlo;0205200her ei n each said optionally substituted a@canse/essds am no
acid is optionally substituted with one or nore substituents each

i ndependently selected fromthe group consisting of hal ogen, NO2, OH CN,
(C1_6)al kyl, (C2-6)al kenyl, (C2- 6)al kynyl, (Cl-6)al koxy, Bzl, OBzl, and
NROR10, where RO and R O each is independently H 0, or (Cl-6) alkyl; and
20 wherein the am ne nitrogen of each Clhiragi de pepti de bond and the am no
group of A of formula (1) is optionally substituted with a nethyl group,
provi ded t hd¥hattihetaemied isit | east one said nethyl group; or a
pharmaceutically acceptable salt thereof 25 2. A conpound according to

claim1, whereiny A iﬁc&?ﬁ?ouﬂd B‘P{he oriiala (I% Pal, 3-Pal, 4-Pal, Phe, Tfm
Tyr or, Tyr(I) A2 is 2-Pal, 3-Pal 4Pa| he Tyr or Tyr(l); and A5 is

P-Nal, 2-Nal, 2-Pal, 3- 5 DT
phar rraceutl cally acceptéché(cggh Ctyﬁe‘gi Qf égh%o%;vd according to
claim2, wherein A" is Cpa. 30_ WD 02/ 0172602 PCT/ uUs02/ 06676 4. A conpound
accordi ng t evlglr@inm 2, wherein A3 is NMeLys. 5. A conpound according to
claim1l, wherein sald conpound is according . to the fornmula: 5
NrreOpa cycl &' DWQ-QPIIPQﬂHDWIWW@d'Pﬁ@m@?%PC 2NN il

| o( N s- 3-Pal - DIr 2NaI-NHI\/b
- dDe1 of gAY e b Sl gl

acclo s- Thr - Cys) - 2- Nal - NH2;
%a-czcl OE%, ?ag,ap%wg g-Nl\/|5\7dl_r§/{s Thr-gsg 2- Nal - NH2i

A% is B-Hydroxyvaline, Ser, Hser, or Thr;
A’ is an optionally substituted D- or L-aromatic a-amino acid; and
Y'is OH, NH, or NHR', where R'is (Cy.¢)alkyl;

15 wherein each said optionally substituted aromatic c-amino acid is optionally
substituted with one or more substituents each independently selected from the
group consisting of halogen, NO,, OH, CN, (C,_)alkyl, (C,-¢)alkenyl, (C,-
¢)alkynyl, (C;-¢)alkoxy, Bzl, O-Bzl, and NR’R', where R’ and R" each is
independently H, O, or (C;-¢) alkyl; and

20 wherein the amine nitrogen of each of amide peptide bond and the amino group
of A' of formula (I) is optionally substituted with a methyl group, provided that
there is at least one said methyl group;

or a pharmaceutically acceptable salt thereof.

25 2. A compound according to claim 1, wherein:
A'is Cpa, 1-Nal, 2-Nal, 2-Pal, 3-Pal, 4-Pal, Phe, Tfm, Tyr or Tyr(I);
A?is 2-Pal, 3-Pal, 4-Pal, Phe, Tyr or Tyr(I); and
A’ is Dip, 1-Nal, 2-Nal, 2-Pal, 3-Pal, 4-Pal, Phe or D-Trp;
or a pharmaceutically acceptable 4sa&1—t thereof.
30

3. A compound according to claim 2, wherein A'is Cpa.
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10 Cpa-cycl o( DCys- 3- Pal - DTr p- Lys- NMeThr - Cys) - 2- Nal - NH2i

Cpa- cycl o( DCys- 3- Pal - DTr p- Lys- Thr - NMeCys) - 2- Nal - NH2i

Cpa- cycl oyDOys728eFal - DTr p- Lys- Thr - Cys) - Nme2- Nal - NH2i PCT/US02/06676

Cpa- cycl o( NMeDCys- 3- Pal - DTr p- Lys- Thr - Cys) - Di p- NHWe; ‘

Cpa- cycl o( DCys- 3- Pal - NMeDTr p- NMeLys- Thr - Cys) - 2- Nal - NH2i 15

Cpa- cycl o( DCys- Tyr - DTr p- NMeLys- Thr - Cys) - 2- Nal - NH2;

Tf m cycl o( DCys- 3- Pal - DTr p- NMeLys- Thr - Cys) - 2- Nal - NH2i

Cpa- cycl o( DCys- 3+4Pal - ATesml Nﬁh&%c%’tdir%@)cl&ﬁ P; WHeiein A’ is NMeLys.

Nal - cycl o( DCys- 3- Pal - DTr p- NMeLys- Thr - Cys) - DTr p- NH2i or

3-Pal -cycl o( DCys- 3- Pal - DTr p- NMeLys- Thr - Cys) - DTr p- NH2i 20 or a

pharmaceuti cal |y acceptabl e sal t thgr eof . 31 WD, 02/.072602 PCT%@;Q‘%Z/ 06676
6. A conpound acdor di HYyCPBPEPRS Arcordifgtoaslaing &; Whersin stidranapo rding to

t he formul a: -cycl s- 3- Pal - DTr p- Lys- Thr - Cys) - 2- Nal - NH2;
Cpa- cycl of D&?gg@%o rfggﬁ%iys- Thr-Cys)-2-Nal -NH2; 5
Cpa- cygl o( DCys- 3-NRakE E 1P DEVBLAPall iy T s- PhNelys \NpdNal-NH,;
Cpa- cycl o(DCys- Tyr - DTP%%KI\/EO&%N - Cys) -2- Nal - NH2;yS)\l 2
Cpa- cycl o( DCys- 3-(7m-e y@To@NMeBIGs- THPal-Oylsp- Dfs-phiNdis )-2-Nal-NHMe;
Nal - cycl o( DCys- Pal - DTr p- NMeLys- Thr - C\ﬁi - DTr p- NH2; 05]
3- Pal - cycl o( DCys{apayclofB GyieY§3-PanD apsh yoFrpGysi2-Nel-Hiza
pharmaceutical |y .accept sald t o c rding to claim
5, wherein said %@%&%@ysgﬁa&?ﬁﬁ?ﬁrg-If}z]séf‘pg%ﬁg?ﬁaﬁ%%,
NmeCpa- cycl o( DOy e § 1-@@ 5B Y TN -E-Mhﬂi:j%’ -2-Nal-NH;;
Cpa- cycl of Dq/s-s-F% So -Nﬁ/sbLys-m- ey AT N 2
Cpa- eyl o( DCy's- 3-(al-e NWIIT ps-BNRAVB TR Ly SNy e ThNG ysINEI2Nal-NH);
Cpa- cycl o(DCys- Tyr - DTr p- NMeLys- Thr - Cys) - 2- Nal - NH2: or
Cpa-cyclo(DCys-3-Pal-DTip-Lys-Thr-NMeCys)-2-Nal-NH,;
Cpa-cyclo(DCys-3-Pal-DTrp-Lys-Thr-Cys)-Nme2-Nal-NH;;
Cpa-cyclo(NMeDCys-3-Pal-DTrp-Lys-Thr-Cys)-Dip-NHMe;
Cpa-cyclo(DCys-3-Pal-NMeDTrp-NMeLys-Thr-Cys)-2-Nal-NH;
15 Cpa-cyclo(DCys-Tyr-DTrp-NMeLys-Thr-Cys)-2-Nal-NHj;
Tfm-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-2-Nal-NHj;
Cpa-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-DTrp-NH,;
Nal-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-DTrp-NH,; or
3-Pal-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-DTrp-NHj;

20 or a pharmaceutically acceptable salt thereof.
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Cpa-cycl o(DCys-3 - Pal - DTr p- NMeLys- Thr- Cys) - DTrp- NH2i or a pharmaceutically
acceptabl e salt thereof. 20 8. A conpound according to claim®6, wherein

sai d conpword/rz02 according to the fornmnul a: PCT/US02/06676

Cpa- cycl o( DCys- 3- Pal - DTr p- NMeLys- Thr - Cys) - 2- Nal - NH2i or

Cpa- cycl o(DCys- Tyr - DTr p- NMeLys- Thr - Cys) - 2-Nal - NH2; 25 or a
pharmaceutically acceptable salt thereof. 9. A nethod of binding one or
nore somatostatin subtype receptors -1, -2, -3, -4 and -5, which conprises
the step of cont&cti ng\ aompenAdaccdrlingtloaldind 40Whareih sdidaopfdued iy
acceptable salt thereof with one or nore of said 30 somatostatin subtype
receptors. 320@1@11@1@7126‘0@%17 US02/ 06676 10. A nethod of binding one or

h
cubj et or ot her NFRE-CYEYBEDS: %—%pk#@e%@g%}é‘ﬁ?@pﬁ adni ni st er i ng

ffecti t of ticall
accept abl ;Viaf‘?“&“pearé;w#@sﬁég??h%% NN TR e BARNERERE 020 100 of
elicitgng an ant ggppivdo@E e6b- MmmrmlpLN seTﬁ'r-€§'!;ﬂ2 NALNHGONpr i ses

one or nore somatostdtin receptors, said netho nprising contacting said
cell with an eff &pa-velaf@uUnd-Tot- M@@NWM -'Bhr- Ellya) tNaleNHa; 10
phar maceutical |y accept abl e salt there A nethod of eliciting a

somat ost at i E ant 4gnf¥lo@I¢xe8-Fal- IAT%W?LWTBMP DUy NER;  whi ch o
crarm iezrtaep?\; SRS aRes mlgigiﬁﬁ“@e%@‘f Pty 6P cuby ect i1

need thereof. n@k%@ P)rP%ﬂ"DTngNtl\Tﬁ £Irga ONHD); hornone in a
human or ani rral su | ect @glsh conpri ses adn“%;nl ste |ng t0 sai'd subject an

10 or a pharmaceutically acceptable salt thereof.

7. A compound according to claim 5, wherein said compound is
according to the formula:
NmeCpa-cyclo(DCys-3-Pal-DTrp-Lys-Thr-Cys)-2-Nal-NH,;

15 Cpa-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-2-Nal-NH,;
Cpa-cyclo(DCys-3-Pal-NMeDTrp-NMeLys-Thr-Cys)-2-Nal-NH;;
Cpa-cyclo(DCys-Tyr-DTrp-NMeLys-Thr-Cys)-2-Nal-NH,; or
Cpa-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-DTrp-NHj;

or a pharmaceutically acceptable salt thereof.

20
8. A compound according to claim 6, wherein said compound is
according to the formula:
Cpa-cyclo(DCys-3-Pal-DTrp-NMeLys-Thr-Cys)-2-Nal-NH,; or
Cpa-cyclo(DCys-Tyr-DTrp-NMeLys-Thr-Cys)-2-Nal-NHj;
25 or a pharmaceutically acceptable salt thereof.
9. A method of binding one or more somatostatin subtype receptors
-1, -2, -3, -4 and -5, which comprises the step of contacting a compound of
claim 1 or a pharmaceutically acceptable salt thereof with one or more of said
30 somatostatin subtype receptors.
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effective anount of a conpound according to claim1 or a pharmaceutically
20 acceptable salt thereof 14. A method of pronoting the release of insulin
i n a humawoar/07mnz mal subj ect in need thereof, which conpmCIas02/06676

adm nistering to said subject an effective anount of a conpound according
to claim1 or a pharmaceutically 25 acceptable salt thereof. 15. A nethod
of enhanci ng wound healing in a human or aninmal subject in need thereof,
whi ch conprises adm nistering to said subject an effective anbunt of a
conpound according. to &hﬁitm&opbinﬂir?]@ﬁd@ﬁﬁ@té SGthhtostadi ALeEIY @b SoRAl t

t hereof. 33 WD 02/072602 PCT/ US02/ 06676 16. A nethod of pronoting

angi ogenesi slj 1, a3,hdrmad -Orinartiumadn sulhgetorr dthenrnenal sidhjeett whigh ch conpri ses
adm ni stering to, sai.d subject an effectige amount of .a conpou dfaccording

to claiml 6PmPprisestheatter of adminstenngansfiegtve amgunt of @,costpound ofa et hod
of imagi ng cel.l s, havi S atin I i Il contactin
said cells With ]aﬂr 8P$gwgg%&§%%%?&g§%8§%%%eﬁn &%%ogg@ﬁgﬁ%gdcl aiml, gr
a phargraceut,gabfy acceptable salt thereof, which 10 conprises Tyr(l). 18.
A nmethod of treating a disease or condition in a human or other animal
subject in need thereof, which conprises the step of adm nistering an
effective anount of a conpound of .claiml1l or .a pharnaceutically acceptable
15 salt thereof tld-saiddmagdefelicifing & ntagenisttiech oma C‘élé)ﬁ’ﬂlﬁrﬁ@r?al(g

selected from, the group consisting qof .short stature,.cachexia. wasting,
type 2 diab ggug,cmg)ﬁlges HPT TAOFGS I P%ﬁtl%aeceptors, saf’(lir méthoa comprising

contacting said cell with an effective amount of a compound of claim 1 or a

10 pharmaceutically acceptable salt thereof.

12. A method of eliciting a somatostatin antagonist effect in a human
or animal subject, which comprises the step of administerihg an effective
amount of a compound of claim 1 or a pharmaceutically acceptable salt thereof

15 to a subject in need thereof.

13. A method of promoting the release of growth hormone in a
human or animal subject, which comprises administering to said subject an
effective amount of a compound according to claim 1 or a pharmaceutically

20 acceptable salt thereof.

14. A method of promoting the release of insulin in a human or
animal subject in need thereof, which comprises administering to said subject
an effective amount of a compound according to claim 1 or a pharmaceutically

25 acceptable salt thereof.

15. A method of enhancing wound healing in a human or animal
subject in need thereof, which comprises administering to said subject an
effective amount of a compound according to claim 1 or a pharmaceutically

30 acceptable salt thereof. :
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16. A method of promoting angiogenesis in a human or animal
subject in need thereof, which comprises administering to said subject an
effective amount of a compound according to claim 1 or a pharmaceutically

acceptable salt thereof.

17. A method of imaging cells having somatostatin receptors which
comprises contacting said cells with an effective amount of a compound
according to claim 1, or a pharmaceutically acceptable salt thereof, which

comprises Tyr(I).

18. A method of treating a disease or condition in a human or other
animal subject in need thereof, which comprises the step of administering an
effective amount of a compound of claim 1 or a pharmaceutically acceptable
salt thereof to said subject, wherein said disease or condition is selected from
the group consisting of short stature, cachexia, wasting, type 2 diabetes, and

poor circulation
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