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25 90), or by inducing apoptosis via SSTR3 subtype (Sharma K, et al., 1996 Mol
Endocrinol 10: 1688 — 1696). SRIF and various analogues have been shown to inhibit
normal and neoplastic cell proliferation in vitro and in vivo (Lamberts SW, et al., Endocr
Rev 12: 450 — 482) via specific SRIF receptors (SSTR's) (Patel YC, 1999 Front
Neuroendocrinology 20: 157 — 198) and possibly different postreceptor actions
30 (Weckbecker G, et al., Pharmacol Ther 60: 245 - 264; Bell Gl, Reisine T 1993 Trends
Neurosci 16: 34 — 38; Patel YC, et al., Biochem Biophys Res Commun 198: 605 — 612;
Law SF, et al., Cell Signal 7:1 — 8). In addition, there is evidence that distinct SSTR
subtypes are expressed in normal and neoplastic human tissues, conferring different
tissue affinities for various SRIF analogues and variable clinical response to their
35 therapeutic effects.
As is well known to those skilled in the art, SRIF and analogs are useful in the
treatment of a great variety of diseases and/or conditions. An exemplary but by no
means exhaustive list of such diseases and/or conditions would include: Cushings



Syndrone (see Cark, RV. et al, din. Res. 38, p. 943A 1990);
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Jenkins, S A g8ks dkee ABdlson, 38:, &Pal. 4Bfk. 4Bdchopharmacol., 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. A691, 1990);
gastroesophageal reflux (see Branch, M.S., et al., Gastroenterology, Vol. 100, No. 5,
30 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 al., Metabolism Clinical and Experimental, 41, Suppl. 2, pp 76-79,
1892); upper gastrointestinal bleeding (see Jenkins, S.A., et al., Gut., 33, pp. 404-407,
35 1992 and Arrigoni, A., et al., American Journal of Gastroenterology, 87, p. 1311, (abs.
275), 1992); pancreatic pseudocysts and ascites (see Hartley, J.E., et al., J. Roy. Soc.



35 1992 and Arrigoni, A, et al., American Journal of Gastroenterology, 87,
p. 1311, (abs. 275), 1992); pancreatic pseudocysts and ascites (see

Hart | ey, wom3jombe al ., J. Roy. Soc. 2 WO 03/000196 PCT/ UB0Z/UE998R98 Med. ,
85, pp. 107-108, 1992); leukem a (see Santini, et al., 78, (Suppl. 1), p.
429A (Abs. 1708), 1991); neningioma (see Koper, J.W, et al., J. din.
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| nvest . mteract:on with other receptor subtypes which could lead to undesirable side effects.
Further, because of the short half-life of native SRIF, various SRIF analogs have been
developed, e.g., for the treatment of acromegaly, (Raynor, et al., Molecular Pharmacol.
25  43:838(1993)).
Activation of SRIF receptor subtypes 2 and 5 have been associated with growth
hormone suppression and more particularly GH secreting adenomas (Acromegaly) and
TSH secreting adenomas. Studies in cultured pituitary adenoma cells have
demonstrated that SSTR subtype 2 and 5 act synergistically in the suppression of
30 growth hormone and prolactin secretion (Shimon |, et al.,, 1997 J. Clinical Invest.
100:2386-2392, Jaquet P, et al., 2000 J Clin Endocrinol Metab. 85:781-792). Activation
of type 2 but not type 5 has been associated with treating prolactin secreting
adenomas. However, while pituitary adenomas are known to express SSTR's, the
antiproliferative activity of SRIF analogues on tumor cells has not been clearly
35 demonstrated (Mahler C, et al., Clin Endocrinol 33: 261- 9; Lupoli G, et al., Cancer 78:
1114 — 8; Smid WM, et al., Neth J Med 40: 240 - 243).



100: 2386- 2392, Jaquet P, et al., 2000 J din Endocrinol Metab. 85:781-792).
Activation of type 2 but not type 5 has been associated with treating

prol acti rweesnetipcg adenomas. However, while pituitary agemmsesi®se known
to express SSTR s, the antiproliferative activity of SRIF anal ogues on
tunmor cells has not been clearly 35 denonstrated (Mahler C et al., din
Endocrinol 33: 26¥hud;delsiBsthdnt @nd @bsedbment GRISSFR s(Btype hhdidguesSeleBlivieon\M et

al., Neth J Med. 40: 240 - / 02/1 99

devel opment &Y t%@%@?ﬁ@ﬁeﬁg@%ﬁv&%q ?/sﬁguq;%g °6§E‘é %DI"%% | \%reh e}péjs%h& uitary

adenoma cel | igventidrh rglatesy it é®  disaoserdyuthatt thel pithitary cdemineas| reapgpidi toa$$?Rr1 The
resent inv i

Pespond to Sgﬁi':%n aE@S%@% tagwé%fﬁ?gy ?gtgtly @%a%él %Eﬁ;e : S?é t"g t%@%g%f??ee

LGon St s 1ontRsomSrafon[aBPiReh JursbarCes RSN SATER ead PSHERBEMPersRistiv

SSTR1, SSTR2 ypfistssigrmicamtiyt sppres€I*ethy WRorpa@aoh, SleS ishigin DNIAC&Athkeys, smﬁpr ess

e T s BB Bt b S 8 B b Bl P B BB ot o

ef fect of theffetirefehe Fued. FartherSSTRR2 pr@éremtrahbgcaistsag@nmstesecandmombmtamred in

combi nat i on it s AET BRRLALCLAN Ve ANa b Aot R by [ Bac RS ot ©

effect, resulting in ressirron-o eration Than what
woul d be 1(9th@uwrgés'@kfﬁ@&llmtlostmwW'dWEOthNWEN'PP(Eth% one aspect, the
present invention is directed to a method of reducing the rate of

proliferation of pituitary adeno | | I t conprises contacting
said 15 pituitary adenoma cell s%ﬁ%ﬁg}éﬁjﬁ%nﬂ%"%&%n SSTR1 agoni st,
and/ or one or nor én afe &pe&&ﬁ&’bra‘sgmnrh\&huonamd#medane msthabefeeduicing BleRate

agoni st, or qp 30 riferdin of &Qﬁé@%%rﬁ&%lﬁ%w@%ﬁ?ﬁ% rﬁ;?rk%? cgﬂgét?ngeiaice“her

al one or in conbination. ferre ore oln
f eat ur es Idontpituitdry gdeneima qﬁla with ame/or morereh @a SSERI sagmmsthaworsmm more of

preferential Rg@RITRL. ag¥ikhahq/Br %F@rére%o'?@té?ogsﬂ% tJbﬁmstzoorf BhEURI RBreASpect
features contacting said pitui ta{lﬁl adenona cells wt SSTR1 sel ective

agoni st, nor é’hﬁF'éefc\SPtéPBMa“Gﬁ@@b'%% S reeghAithes aens-arirscombinglion. Thr ( BzI ) - Tyr -
NH2h gr ? pﬂar ][THCQUﬁrbtéﬁJeb ynealmeﬁttablf@egoﬂgt adpeet reafuresAuntdatig wu@fpmragd

net ho (0] t he or egol eat ur.e ont a t|n a |tU|tary
enoma_cel | edafefe ShRGuBRET SSTRPREANA Sl SRSt b melh b e 5

met hod of20t heforbgcle@casn@t degteres coetattingesait pitvitant ladgwoma delisi with aarSSTaﬂlenorra

(E)?:\ngs- ‘é“ytclhofrkegﬂdérz @Tsfcfnhﬁg p@ﬂﬁ‘PéBcg ae!_i(@(c?c%f 8519 ARLYs-D-Cys)-Thr(Bzl)-Tyr-
cycl o[ Tic- Ty%ﬂ} qfrﬁ)ph_ayrgaqqygcqtbh@qcept le salt thereof.

4- (2- Hydr oxyet hyl Jandther freferdd methad of ihk fdledtin®y aspect a method features contacting
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In another aspect the present invention is directed to a method of reducing
secretion of one or more of growth hormone, ACTH, prolactin, TSH and/or gonadotropin
in a patient in need of such reducing, said method comprising administering to said

25 patient an effective amount of one or more of an SSTR1 agonist, and/or one or more of
an SSTRZ2 agonist, and/or one or more of SSTR5 agonist, or one or more
pharmaceutically acceptable salts thereof, either alone or in combination, wherein said
effective amount is that amount which is effective to reduce said secretion.

In another aspect, the present invention is directed to a method of treating a

30 patient suffering from adenoma which method comprises administering to said patient
an effective amount of one or more of an SSTR1 agonist, and/or one or more of an
SSTR2 agonist, and/or one or more of SSTRS5 agonist, or one or more pharmaceutically
acceptable salts thereof, either alone or in combination, wherein said effective amount
is that amount which is effective to bring about the desired therapeutic effect.
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in a patient in need of such reducing, said nethod conprising adm nistering
to said 25 patient an effective anmount of one or nore of an SSTRI agoni st,
and/ or orwoams/oompe of an SSTR2 agoni st, and/ or one or noPETASIBBDRE

agoni st, or one or nore pharmaceutically acceptable salts thereof, either
al one or in conbination, wherei n said effect I ve anount is that anount

which is effective to re Secre resent
invention is direct %rﬁfefr8 ﬂ‘ ?Sp?r ea HaJegt'g %gtu aa'%?{ﬁ ff%%ﬂn from
adenoma whi chpnmnamomueomnprwmcmsm Qﬂ@ml&*@nngs@m@tl?Iatln gneed tb?fe@ff gRecti ve

amount of onef &R of%sc%%q%?ﬂ@tcm'a%hanﬁél%t%ll%e&ébl@?éI?th@rfeoﬁTh a SSTR2

agoni st and/or one oOr nore oni st, or on

phar maceut i capreiprred seiodzgf tee @’H‘I‘Qd@t@h@r'%r‘g PR SRINDHR 3gonisheeRfisehat i on,
wherein sa d &f 6801 y@eoﬁ{?@bgumst IoSabllimﬁqaeermmy audtpeddle it efekett i ve to bring

bout the d dth t.,. .32 5 3/000 96, PCT/ US 998 A
breferrad mthod doTRr BERTSA T TraE Aaghelicl BF P ERURTT Eeies o ROae o]
treating pit uirdating p&dtaryoadmnmma eihich xompiissssadaihisteringt terai paienton aceditheeaof i n

dth f [
nee ereo a?r?ef{z% ive %‘b&)ﬁfo@ggg?h %r j egﬁ%@hﬁrﬁgﬁ%ﬁélwqicc@ptm@émﬁ&'éw cally

acceptable s e Imediately |
f oregoi ng asplece @'afﬁﬂe(SmOdaQbﬂ‘esﬂm@@ﬁWP'sté§9°'59 AP TR SIHTRt pgRRist

agoni st acd?r%l’s@@&es'éw@ﬁéééen@ecs@msab} @pﬁa’ﬂnbcédﬂ&d}@@&eep@b@tdam khepgopf er r ed
met hod of th| s aspect of the |nvent|§Fﬁ eé*l ﬁ@’ tre
i%§

pituitary adenoma MRIERPrEsH; RgRod,of 'Bveag?jbfeﬁﬁ'ﬁ%s 3 Weﬁ@gd’g
t hereof an etrdatiag |pmﬁta@fmdmbmeth&:h?eS?EEﬂsesgadmlmsteng ta gppaientio eeed erdof

accept abl e sa% Jlﬁ\yeeé)@mpa %S‘?égfas s(?(ar ﬁg MCQ&IC&Q%.FEW lele&\gf%f

f oregoi ng aspec sald rrses an el ective
agoni st, or alnphapraigreditmethed }Df ar@ez:@me@aatelysfareeornaeaseeﬁ sai\ R STRSr aganist er r ed

nethod of (4 hi SorfHRESAN §§Tﬁ$seseuéamrggbﬁx9t &eﬁsn&rﬁ&e%um a&@peae shif %Feloﬂg

pituitary adenoma which c dministerin i n nee‘
thereof ~an effectp @@°t5%‘?f‘?”‘?ﬂ‘ mﬁth%?fﬁﬁ'szféw Q’ghﬁfnvﬁntﬁﬂé? %ﬁﬁ‘éﬁﬁtq PPy
?ccept abl e sasfttrelatiy ;gmféasry abého&:ap:ﬂ@d?ﬁofr@dsewdhmdsmingttds\e patiere ihi reke khereof
oregoi ng aspect.s a
: rbﬁfgerc C%I’U?Lfﬂ? ggghg g%t% I e s%{]a Wcaﬁ?l&%?taﬁlg sSI[? ?]HeYe%f

agoni st, or a
preferred netinedmbinatidni \@thaasﬁéb% adonisher & phaenadeuticallsadceptable sait thereet. oal  of

treating @étubﬁe@%? AN tmnﬁﬁbo@é?apfdr%@ggéy&a's%%sm éébn%t Bahpri8s 10

need thereof "an effective anpunt of oni st or ag armaceutical ly
£

accept abl e saP? SBRBE s§fectiveraaonishion &t W'@H"WGE‘PF"HY aEERIpble Rt Weregh and said
phar maceut i ca§yRRCaRRAlENompAsdst ahhesERS . sdidttide 2yopisefder a ephamadeateany t he

I edi ately fggcggtable%a’?%greo} said SSTR2 agoni st conpri ses
In yet another preferred method, said SSTR1 agonist, and/or said SSTR2
25 agonist, and/or SSTRS agonist each has, independently, a Ki value of less than 10 nM,
more preferably less than 5 nM, even more preferably less than 1 nM, as determined
by the receptor binding assay described herein.
In another aspect, the invention comprises a method of reducing the secretory
activity of adenoma cells, which method comprises contacting said adenoma cells with
30 one or more of an SSTR1 agonist, and/or one or more of an SS.TR2 agonist, and/or one
or more of SSTR5 agonist, or one or more pharmaceutically acceptable salts thereof,
either alone or in combination. As will readily be appreciated, this method shares the

fundamental features of the foregoing aspects of the invention.
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an SSTR2 sel ective agonist, or a pharmaceutically acceptable salt thereof
and said SSTR5 agoni st conprises an SSTR5 sel ective agonist or a

phar macewvbDmaloboao6 accept abl e salt thereof. In yet anot her ppmafSerimas nmet hod,
said SSTR1 agoni st, and/or said SSTR2 25 agonist, and/or SSTR5 agoni st
each has, independently, a Ki value of less than 10 nM nore preferably

| ess than 5 nM even moreomﬂf_emwmxmwesemmamaIMMNTaeNdeterm‘ ned by the
recept or binding escr i bed r o] S ntion
conprises a netho %'} 8‘3@'%8"? ﬁpﬁ%dg'ggg? 89 A B \@iot%ytﬂgfd esc”éﬂ&(;’rrg&%@ll

whi ch net hod uwitiseghé present owestohitoigs Elé&sueadénmolbwﬂgsﬁmﬁmem@@hw @e. nor e
of an SSTRlegé)er’oﬁet to BOEoRruANEs %rerv)lflﬁstrgflveaQn@ﬁ&ﬁ@nﬂ%ﬁ@‘bﬁﬁe reMHMdeF oPNe or

nore of SST onist, or one or nore pharmaceutically acceptable salts
thereof, Jei tthefisciosyraingny was whaeReN&k i on. As will readily be appreci ated,

tEi s met hod shar e&nfeb@deffn/d@dﬂh@ﬁiﬁe@bll fe@ﬁn%@ﬁﬁedﬁlﬂeﬁmmﬂihﬂgﬂrawemes of
the i nvention. VWO 03/ 0001 Usp2/ 19998 .. DET,

THE | NVENTI ON@"E W%anﬁ‘glﬁsé\?@amf‘ﬁéﬂ‘d%r {8°€E ?ﬁ"%‘”?%éﬂé% Q%%)E?C@Qghe on th
descri pti on heveefian, belobgd. i Aleo,t ble poblEstiorts, |p|ateehtapplrcatm131 tpsteints), | anelt otdge ent .

The follow ng.gapacld ﬁgntfgﬂwmrgﬁmesin&{r ratet? Bf{]?écré}{c% e lrpﬁ‘s %ﬂﬂ%ﬁ rued as

nmerely illustrative, not mtati e remaln t he
di scl osurd i n anyAvResnaigsiatio aegaist m%lbés@edéfm?fé(?fcﬁ"h%'(i;w&élg%lﬁq SSéBti cal

ang sc It enéI I L | fgohigt SSTN—%%@OH&V ssmiaaa\gemétfbﬁa ssarfiﬁs @aﬁt ng ?S_ commonl yt
unaer st oo one e.a 0 1.CI. I nven
bel ongs. Al sg M}?ﬂﬁ‘l m?é‘?l‘t%ﬁssomﬁé?t@ﬂf %yg:balr?%egﬁor 89%'}'3(%3'&'}%1%5 T 3R %i her

ref erences mamblcmnﬁduHﬁEwmchn (Briesianbigh powdap effindy (¢.ef & ehless theaacli®OinM bt s

Soni ot ssTATgERERUGR feh da3ARG Kes T PR GETRRE o0 et brial By e
agoni st . W}atl’eﬁ?@t indingtapsay dssaegeian) ang y%)@egrqamtbeﬁte@@m'fgtatlen k.,

SSTR-1 agoni Siitar) §déhoﬁ-fér88@é1@(b VY hBwih &9 tﬁé%l@gléh'l gésapldeghnegd SéibUNngt (€. 9. |
Ki of |less than 100 nM or g(ge er abl ess nmor less than 1 nM -

or CssTRc T (s eanthy Bapmeiebiath, Yona resioe SEERBP o g SEBkpIpIBe o
bel ow) and ( Qr)aceqb&ﬁ agavsistwHidhehasad ieigtadr bbb iaffiatyalileq movadr Ki)doit SSTRe thamdfenona

cells (e.qg., ‘?riir V\%‘% the bi ol ogi cal assay described below). Wiat is
meant by a so tostartn tr’ype-l receptor selective agonist is a somatostatin

type-1 r¥ceptor #gwhisgreanhbyh shamstostatin tyhe? rédentor agoristiien $§TR-2 agonist) owver
Ki) for SSTR-d atdd@olif which (1) has a high binding affinity (e.g., Ki of less than 100 nM or
preferably less than 10 nm or less than 1 nM) for SSTR-2 (e.g., as defined by the

receptor binding assay described below) and (2) decreases the rate of proliferation of
pituitary adenoma cells (e.g., as shown by the biological assay described below). What
25 is meant by a somatostatin type-2 receptor selective agonist is a somatostatin type-2
receptor agonist which has a higher binding affinity (i.e., lower Ki) for SSTR-2 than for
SSTR-1 or SSTR-5.
What is meant by a somatostatin type-5 receptor agonist (i.e., SSTR-5 agonist)
is a compound which (1) has a high binding affinity (e.g., Ki of less than 100 nM or
30 preferably less than 10 nM or less than 1 nM) for SSTR-5 (e.g., as defined by the
receptor binding assay described below) and (2) decreases the rate of proliferation of
pituitary adenoma cells (e.g., as shown by the biological assay described below). What
is meant by a somatostatin type-5 receptor selective agonist is a somatostatin type-5
receptor agonist which has a higher binding affinity (i.e., lower Ki) for SSTR-5 than for
35 S8STR-1o0r SSTR-2.



SSTR-2 or SSTR-5. 20 What is neant by a somatostatin type-2 receptor
agonist (i.e., SSTR-2 agonist) is a conpound which (1) has a high binding
affinity we.ogogo1¥é of |ess than 100 nMor preferably | esecrhmsn/10Q9m or

|l ess than 1 nM for SSTR-2 (e.g., as defined by the receptor binding assay
descri bed below) and (2) decreases the rate of proliferation of pituitary
adenoma cel |'s (e. ¢gh oneaémisdifinient iie SBERMI ajonigt s alisozs SEYRdeseteciiveeobist. ow) .

What 25 is neant b t,ns i - I M [ is a
somt ost at i n Plver drbeBa B ST EEB b RRARS Y RS RngSTaonel gt B ]
(i.e., |ower l¢as)2fimes 8T I%tzeelSh&timemr at B8FROtimss) Issmnhan ltmfpfihg%ﬁl'&rﬁ by a
somatostatin iy tel inHifq ass ound
i oh (1) had Rt o B B Ll e e B e or 5
pref erabl y Ié’§§°rtqqgﬁe'%) nMor less than 1 nM for SSTR-5 (e.g., as defi ned
by the receptor bllrnéhdﬂgaramsaaamémsmenslsw Dadonis) isaid o 3 TRICGEREVe Tgbtiet. r at e
of proliferation

bi ol ogi cal §239°t8%rs Iohlléj"llftngg{ %@%ﬁm?&we aaon('s(?h? BKavaléeh%WS%ﬁ(azttFn '% ype-5

receptor sel eaaﬂease2alg®ﬁ|(eg iat leastsD tiereo ot at Ieasttgpp@n@) lovesr éparoit hagfonitea ~ whi ch
has a hi gher ; !
31364 DGeaich o 1he! SEIRS reop i Te S ko WBfined B e {cBtor! Bifiding’>

SSTR-1 or PCT/ US02/ 19998 I'n one enbodi nent
SSTR- 1 ag’é’nl esaydegrriked HeRWIR- 1 sel ective agonist. | n another enbodi nent,

t he SS(TR-l sel ect iIrVetllﬁgwﬂﬁéiterﬁbﬁain%nKithé/GBmil-ﬂc 8gonist [fRako tdh85TRS s’ﬂlecti\l'éafSt 2
times e.g., st or L1 ower, .t | S or
the Sorr 3 ot Brengihet wRbRisttadhe SEER B spelye ghisu B G Rt ST Re
recept or bi ndithegt iasslagst 23intksge.gi, bEldady &ltiowes.or taHeamoOhmes)dmberdhmhbas fohe

SCTR 2 299n! She SETRLSR.AAS Pseth: 8 Gheobfor991ES etnah By AROIRESLATRAR Ment

the SSTR-2 selective a st has a I's east 2
times (e. k., a@gawwgmbeg belowds or at |east 10 times) |ower than |t has for

the SSTR1 receptEQémﬂés b ssTRST RyonistsQeaet Pby bSudbd toﬁé ﬁt@fth@s\dsé@w t he
&

{he SSTR 5. agBifhien i B e ié%hﬁgdd@ﬁqea@&chg'vé‘séa# SR Cmamge:

enbodi nent, theNS3TompsehrdDthaviag thgdoliowinglsaactareKi val ue for SSTR- 5 that is
at least 2 times (e.g., at least 5 times or at least 10 tinmeg) |ower than
it has for the SSTR1 receptor or the SSTR-2 receptor’ (e.g., as defined by
the receptor bi nd| Ny15 assay desc d bel ow).

/& N g
oﬁ/ /S /w N
N/\/N\/\ /\[( JJ\ /Y \)J\N/\H/N\)K N

?D?OKQ

20 Examples of SSTR-2 agonists which may be used to practice the present

invention include, but are not limited to:
D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,, i.e., LANREOTIDE
cyclo[Tic-Tyr-D-Trp-Lys-Abu-Phe], (Compound 2)
4-(2-Hydroxyethyl)-1-piperazinylacetyl-D-Phe-cyclo(Cys-Tyr-D-Trp-Lys-Abu-
25  Cys)-Thr-NH,, and
4-(2-Hydroxyethyl)-1-piperazine-2-ethanesulfonyl-D-Phe-cyclo(Cys-Tyr-D-Trp-
Lys-Abu-Cys)-Thr-NH,.



Exanpl es of SSTR-1 agoni sts which may be used to practice the present
invention include, but are not limted to

Caeg- c( D-vwpa3Peal190- Tr p- Lys- D- Cys) - Thr (Bzl ) - Tyr-NH2, ( Conpounmod)sbavi ng
the followng structure: NO NOS SO / O=00 NNNN NNom N Nom \ N
NO OO- O/\ 0 N ~ N 20 Exanples of SSTR-2 agoni sts which may be used

to practice the present i ion include, b r t.. 1. o:

D- Nal - cycl of Cys- Ty %W&%%éﬁg@??fw r'i“Rihﬁ‘% u'%.de? BP&\S&&@%&&

cycl o[ Ti c- Tyr inerfiop iricludesibut iPhef imittCypound  2)

4 é—/g)yd;gﬁyﬁhgy' )0-brBieE A% brivh 2l RARKEXebAGURaTy T - D Trp- Lys- Abu-
4- (2- Hydr oxyet hyl )Eurthel pearmplesnel. samatastaiia agpRists\are H19sgoxsred &y Eauipg orp. 1y p-
Lys- Abu- Cys) - Heke NpioificBiy/¥acked ROBA PabiREHNSSRR fokBAow, Al E@XeHighl gredereBFTR- 5
agoni st which, mapé e gg{edf tocgr actice the present invention includes, but
is not |imtedPBOASIBYLEBIRECS, p- D- Tr p- Lys- Thr - Phe- Thr - NH2. ( Conpound 3)
Furt her exanpl es of sEmApmisatoniNo. R§d6d EULIngerdort Goseri)cover ed by formnul ae or

5 those specifically yecd. i i i . forth below, all of
whi ch are hereby i nc‘é%‘ﬁ%ﬁﬁf‘%-ﬁé??%@%?&%%@% %g%@??,i cation No. P5 164 EU
(Inventor: G Keri); HopgathB.gtel, Alstragt; "Canformetions gbSompatesiatinf\nglogs Hagag) -

Horvath, Ag etanfiimo Ry Ciond EGRPESH paptidOSimidsiva SBptembat 13119\ned20gs Havi ng

10 Anti tunor ACtIVIté" \ 22ng_ Eur opean peptide Synposium Septenber 13-19,

1992, | nter| YiERkemiWZL_aNdd: PCT Application No. WO 91/ 09056 (1991);
PCT Application No. WO 91/09056 (1991);

EP Application No. 0 363 589 A2 (1990);
U.S. Patent No. 4,904,642 (1990);
15 U.S. Patent No. 4,871,717 (1989);
U.S. Patent No. 4,853,371 (1989);
U.S. Patent No. 4,725,577 (1988);
U.S. Patent No. 4,684,620 (1987);
U.S. Patent No. 4,650,787 (1987);
20 ' U.S. Patent No. 4,603,120 (1986);
U.S. Patent No. 4,585,755 (1986);
EP Application No. 0 203 031 A2 (1986);
U.S. Patent No. 4,522,813 (1985);
U.S. Patent No. 4,486,415 (1984);
25 - U.S. Patent No. 4,485,101 (1984);
U.S. Patent No. 4,435,385 (1984),
U.S. Patent No. 4,395,403 (1983);
U.S. Patent No. 4,369,179 (1983);
U.S. Patent No. 4,360,516 (1982);
30 U.S. Patent No. 4,358,439 (1982);
U.S. Patent No. 4,328,214 (1982);
U.S. Patent No. 4,316,890 (1982);
U.S. Patent No. 4,310,518 (1982);
U.S. Patent No. 4,291,022 (1981);
35 U.S. Patent No. 4,238,481 (1980);
U.S. Patent No. 4,235,886 (1980);



EP Application No. 0 363 589 A2 (1990); U.S. Patent No. 4,904, 642 ;

: . S. .4, , 1990) ;
15 U. S. Patent No. 4,871,717 (1989); U.S. Patent No. 4,853,371 (19%9); :
U. S. Pat ewD oBlooo1dg 725, 577 (1988); U.S. Patent No. 4, 684, ¢20/USi989ys U. S.

Pat ent
Pat ent
Pat ent
Pat ent
Pat ent
Pat ent
Pat ent
Pat ent
Pat ent

66685858

4,650,787 (1987); 20 U.S. Patent No. 4,603,120 (1986); U.S.

21, ggggig §1986); EP Application No. 0 203 031 A2 (1986); U.S.

, : LU SoaPabegoho. 4, 486, 415 (1984); 25 U.S
47224, 0); ’ ! ’ e

4, 485, 101”(%%’%%"?“%’83 ga’?ent;\bNo. 4,435, 385 (198)4); U.S.

4,395, 403 UQ.F88nt No4,3.1.893(E80):No. 4, 369, 179 (1983); U.S.

4, 360,516&%3%%n;,\,§_04,@0§4gmwm No. 4,358,439 (1982); U.S.

4,328,214 ( N U's Pgt(i%_l\lo. 4,316,890 (1982); U.S.

4,310, 518 Y3 FRagent No 4 86.834(LPhNo. 4. 291, 022 (1981): 35 U. S.

No.s 4, 238, 481 ({4 98fant Nolk, B3,/2(¢979);No. 4, 235, 886 (1980); 9 WO
03/ 000196 PCT/ US02/ 1 U.S. Pate 4,224,199 (1980);: U.S. P

.. 4, , ; .. at ent No.
4,211, 693 (1980): Ui@g'%ﬁé?"éﬁpi@d'%gl@%%48 (1980); U. s? Pat ent No.
4,146,612 (1979): 5 W.S.Pdeat diot4,861,885(1989):782 (1979): U.S. Patent No. '

5, 506, 339 (1996); . /
4,728, 638 E19883 : UL?S. &a@érﬁ% MB,&Q%#BS (1981); U S. Patent No.

10

15

20

25

30

U.S. Patent No. 4,282,143 (1981);
U.S. Patent No. 4,215,039 (1980);
U.S. Patent No. 4,209,426 (1980);

" U.S. Patent No. 4,190,575 (1980);
EP Patent No. 0 389 180 (1990);
EP Application No. 0 505 680 (1982);
EP Application No. 0 083 305 (1982);
EP Application No. 0 030 920 (1980);
PCT Application No. WO 88/05052 (1988);
PCT Application No. WO 90/12811 (1990);
PCT Application No. WO 97/01579 (1997);
PCT Application No. WO 91/18016 (1991);
PCT Application No. WO 00/75186 (2000);
U.K. Application No. GB 2,095,261 (1981); and
French Application No. FR 2,522,655 (1983).

Note that for all somatostatin agonists described herein, each amino acid
residue represents the structure of -NH-C(R)H-CO-, in which R is the side chain (e.g.,
CH, for Ala). Lines between amino acid residues represent peptide bonds which join
the amino acids. Also, where the amino acid residue is optically active, it is the L-form
configuration that is intended unless D-form is expressly designated. For clarity,
disulfide bonds (e.g., disulfide bridge) which exist between two free thiols of Cys

residues are not shown. Abbreviations of the common amino acids are in accordance

with [IUPAC-IUB recommendations.
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U.S. Patent No. 4,282, 143 (1981); 10 U.S. Patent No. 4,215,039 (1980):

U.S. Patent No. 4, 209 426 (1980): U.S. Patent No. 4,190,575 (1&88?9)1EP
Patent Nowo03B8A9d80 (1990); EP Application No. 0 505 680P(1A88)/199985 EP
Application No. 0 083 305 (1982); EP Application No. 0 030 920 (1980); PCT
Application No. WD 88/05052 (1988); PCT Application No. WO 90/12811 ’

(1990); PCT Application No. 7/.0157 PCT Appl
91/18016 (1991); PCT Appli cam%@%g%ﬁ% )AIOIO I CatlA(Q)BI |Ngat Y\?n
No. GB 2, 095, 261 mea;b)nodamsy:mnm sapwlastatin peRnistis “Pﬁadgcmteéﬁ Cios3) .

25 Note that fﬁwbﬁ% 8'§ érg@ﬁbfrbr@}wg@hﬁﬂ{be&prl bed herein, each ani no

acid residueV € structure of -
side chain (e.g., SyGJHSSI$ of Swﬁaam'"q_?ﬂ%?q(;’@f‘ﬂi@éﬁcgmeg%b 58?%'” X‘/ﬁéﬁﬁe B S the
represent pepgd dg ppRd I Iyﬁ‘{ﬂééieh of Gi-D-PhbPae @MierDeTradiysd hr-Phes Bhr-Nitve desariied ani no

acid

| n!t en(rzlgzl uﬁfe%%@)%alﬁ‘(r:% 7 'eéﬁ‘é)lbég@f’vmge%ﬁ CEﬂdge(Plrt—cmr 'ﬁcﬁ}gh?’é“aéflea%pbﬁﬁ | ::IZ
bonds (e.g., dtehtl Apgieationi @ge) athiAh é’;heﬁvnw\é@lMﬁoﬂ‘ﬂ@s?P’éégPWtﬁl"ﬂ?‘o"f‘ Qys
resi dues are NCLaNaNn A B LAl g TBIONTRS a0l at et

accordance whY{ réconmen at I ons.
Synthesi s of ®ONQIESERESE, fFutnpean B@tgnt'ﬁP@"‘??H?’P]PJHSO $ Z%ﬁo‘ﬁgﬁff %ét%ﬁ% 19998
somat ostatlbn APEU 84821 s wel | docunented and are within the ability of a

person of ordinary sk ] I th
sequences is wel | y%‘ﬁ‘;aﬂltégéﬁrﬂ?’ﬂ‘?’{dtﬁeofp%'ﬁt P‘géms "}%ntﬁ’gofé ﬂg\‘/en%t qus{ﬂé’?ﬁt hesi s
21; h:—l-e\[/)-e(F;hgyPPg?)Jlﬁhﬁetﬁb teded-yadifitral Iabysmﬁﬁétne etersdmay: e UE@FenhBEb\ﬂ(‘? "‘E??ﬁ” Be

ollo t B
ot ent Aop] | cAPPaHG Lggs Tk HAUE S s ol cbbbitieniz Fefndiectle. BESPALT
with a subst akynﬁmetruwceraerrrwmtmowﬁ twe 0&&%’4‘ dspaers ARd 'téié%"‘%d tB"’g‘} %o?Lfc Wi ng
t he prot oclgl éﬁ:ﬁf L(P{)H%rs i 4} \g@a%}é@Zg@@ orEpareg apurifad espticahpgdmerat raoemido. 0

329 295, and | catl on
mixtures or diastereomeric mlxtures thereof, are included within the scope of the instant

invention.
The compounds of the instant invention generally can be isolated in the form of

their pharmaceutically acceptable acid addition salts, such as the salts derived from
20 using inorganic and organic acids. Examples of such acids are hydrochloric, nitric,
sulfuric, phosphoric, formic, acetic, trifluoroacetic, propionic, maleic, succinic, D-tartaric,
L-tartaric, malonic, methane sulfonic and the like. In addition, certain compounds
containing an acidic function such as a carboxy can be isolated in the form of their
inorganic salt in which the counter-ion can be selected from sodium, potassium, lithium,
25  calcium, magnesium and the like, as well as from organic bases.
The pharmaceutically acceptable salts can be formed by taking about 1
equivalent of e.g., a SSTR-1 agonist, e.g., compound 1, and contacting it with about 1
equivalent or more of the appropriate corresponding acid of the salt which is desired.
Work-up and isolation of the resulting salt is well-known to those of ordinary skill in the
30 art
The compounds of this invention can be administered by oral, parenteral (e.g.,
intramuscular, intraperitoneal, intravenous or subcutaneous injection, or implant), nasal,
vaginal, rectal, sublingual or topical routes of administration and can be formulated with
pharmaceutically acceptable carriers to provide dosage forms appropriate for each
35 route of administration. Accordingly, the present invention includes within its scope
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10 WO 94/ 04752. Sone of the compounds of the instant invention can have at
| east one asymmetric center. Additional asymmetric centers nmay be present
on t he nowemaler19elependi ng upon the nature of the vari ousPsuhsborivents on
the nol ecul e. Each such asymmetric center will produce two optical isomers
and it is intended that all such 15 optical isoners, as separated, pure or
partial |y pur phiaredcaita campositone cemprisingeas an activi tingrediend,rat ddaatorer 3®TRRi C

m Xt ures ¢ her gfis s AFIeH IR o thbiioBedRENSEORER g TSt ant | Tnvent on.

The conpounds (g_p e isolated in the
formof their phaSotidcéasapefpims for cuph aginiaistsation '&ddﬁiq icapsuing) tabletyypiis.as t he

sal ts derivedphaun agd ghénbiBsl lrnﬁfcg%aild:d(ﬂ;ﬁge erﬁ's’lnthé adfedompBaBlaamixeli such
acids are hy drochl oric, nitric, ?f?%ﬁe horic, formc, %Detlc

trifluor oaéet with alleastiopeinert RIPET"@CE‘J“C@ rf'%lrrst”ép jBg sucrpse, Jaciose, qr
mal oni ¢, met hs@ahsulstiem Idﬁs@ﬁdfotrhkﬁ chi latso ¢ompaideli 43 & nomeat tpeaaticesoaqdmmms

containing an dICf |on u carb e form
of their i no?%&? %3 ° an v C% Eh‘i(ﬂ@eﬁgun é%p{ca?@ %qbé S I%ég'gagag?'&n
sodi um pot asstearae. | iln hhreumase 95can§ules uWPleﬁagmbﬁl"anihar@S?@ﬁa faringegmayaglsael | as

from organi c pPgagwe. b]]h@nrﬁ%éﬁ@c%Blbﬁaénhéllﬁ%ﬁlaﬁ@%r%l@B&lz bﬁapgéa Wi é(nfhrnGEd by

taki ng about 1 equival ent agoni st’, e.g., conpound 1, and
cont acti nd®i t co@tipes-about 1 equi vaI ent or nore of the approprl ate
correspondi ng aci dLigid amgsadrmsmioeén aHﬁunds&Eﬁd’nﬁdcludeVMfaKnauéumW Taa:ebtabl'eon of
the resulting sa to t art.

The corrpoundse IlSPH? 's 5P Hv)é‘ﬁt |38%’pe@§'ﬂ"%e33§ﬁ?ﬁ nl hgt Sb’%fa %?P%%?'Qﬁ 'nf)%r%'ﬁf eral
(e.g., intranusmahlaused imttheper suchresavatei nBesides rsods inert diludrdsitcampositions

i nj ection, or cémis@nhllud@%ﬁjgl/ants %@h nal we |ﬁ§ a%bntssﬂﬁnlulps) an@rsugﬁ&bfﬁy

routes of adm nistration an formu arnmaceut i cal
accept abl &5 cap9¢nes. 8nd swenteNic Baveare ReFEMNIREPMEPri ate for each 35 route

of admi ni strati on. prBgsratichs abcdrding 6 this es@Ation fbV%FdnwﬂalléKﬁhMﬁ%ﬁoN\ﬂlﬁdUdB its
scope 11 WO 03/ 000196 PCT/ Us02/ 1999€|3 har maceut i cal c oéﬁ ons o
conpri sing, aS©eHf e MIFEYPAL: S ‘5‘? T SHIRCNIRES: §§fﬁ‘ agpPies P
associ ation vmbthaquephasmmm ehicley ae prepyleris @ycroarplolyehhyle&)gly@bl degetgblef or ns
for oral adm gjs ﬁ O%]w%%ﬁ'a”&'% rﬁ%ﬂ%@@ﬁ aﬁd’j‘ﬂe‘éttaﬁle or?(%e!nllcs%stergg\’%eéssetﬁﬂd

granules. |n suc 5sage forms
wi th at | @@st oleate |$1@htd°§¢99r PERe ey @5p|09ntat§\c%ﬁmvabt|s(§uefaa$ PEserying hwetting,

sucrose, |act eﬁnﬁls:fﬁﬂ h@dPersinl @GetlOS THEy MAY BE stedilizedl 150 fdf @XBPIS Sfiltr@dn | S
nor mal practl dqtlon
roug bactena -retaining filter, by incorporating sterilizing agents into the
compositions, by irradiating the compositions, or by heating the compositions. They
can also be manufactured in the form of sterile solid compositions which can be
25 dissolved in sterile water, or some other sterile injectable medium immediately before
use.

Compositions for rectal or vaginal administration are preferably suppositories
which may contain, in addition to the active substance, excipients such as coca butter
or a suppository wax.

30 Compositions for nasal or sublingual administration are also prepared with
standard excipients well known in the art.

In general, an effective dosage of active ingredient in the compositions of this
invention may be varied; however, it is necessary that the amount of the active
ingredient be such that a suitable dosage form is obtained. The selected dosage

35 depends upon the desired therapeutic effect, on the route of administration, and on the
duration of the treatment, all of which are within the realm of knowledge of one of
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subst ances other than such inert diluents, e.g., lubricating agents such as
magnesi um stearate. In the case of capsules, tablets and pills, the dosage
forms maywelosoooigonpri se buffering agents. Tabl ets and pi IPC3/USan19998
additionally be prepared with enteric 10 coatings. Liquid dosage forns for
oral adm nistration include pharmaceutically acceptable enulsions,

sol uti ons, su&pﬁa@is@mm trféyarmpsenetréng dshge lesels ohbetweern@000etot10di ngptos

commoni y Usedbo;:dgﬁvtegﬁ Gl s 4 Qe RimarB 334 AR St fs! 87 oo o

conposi ti ons uvan suc agen
emul si fying and sWs;prehdamgosaQB r%t‘@érﬁ €01 intD.¢ me&goh bedy, WQ'QM@@!M WQ'Cbﬁén

per fumi ng_age! simifLERATRL! AHe RREOF Al h ke datuent [ on for parenteral
adm nistration include sterile aqueous or non-aqueous sol uti ons,

suspensi ons, or enul sions. Exanples of non-aqueous sol vents or vehl cles

are propyl enesgrggaéctlv@egojﬁgwﬂm@gghlyteol vegetable oils, such as olive
oil and corn P Iatl n, and injectable organic esters such as ethyl 20
ol eate. Such dﬁ’gﬁ"d’g 5P may al so contain adjuvants such as preserving,
wetting, enul sif yGaalygcorapaiindivep eessisprpdedjiori.@l N ahetic asidycobtaingioel.- 1% ib2ete by,

for exanple, {didh ra%fuhm{l Bé;t)r.ﬂtmr%%?&vﬁo%rarwn%aumtpgna dr%\}%ﬁt’ ndWspecific

incorporating sterilizing agents into onposi ti ons, irradi ating the
conposi ti &hs, b'quanoSQ th%&%floﬁg pfeﬁéraémpﬁ &Rgc'f'%@w selegiivigy gfdhebgnalogues

manuf act ur ed Wwéreldb@rrhifédmhyPRadidigand BinGifg Acka§ QRITDBI-Ki 8818 swlblytRinsfafte® Ritl? S
di ssolved in sterj ot her sterile injectable nedium

rile or
i medi at el y b%qcﬁiotghe&gz‘ S&BWB%?SP?Fﬁ?’I ‘for rectal or vaginal adninistration
are preferably suppesbmpleteamdingiseqlenossyof geminaic fragmentsaidithe BSTRtIo2thendict i ve

subst ance, Xf g&leg %Eé %H)NA eq‘&(@Sﬁi‘% g@:re suBEIor?edﬁMB Whgrﬂﬁ%héﬁa@& reégon

Conposi tions Rasal or u ingual admnistration are a pared wi th
st andar d é&cnpﬁc@mpé;%|<lufekfﬁmmolpale§ hidilaget Italyh Clmabeell |inesnstably é??‘f’ie?@“@osage

ﬁf active i ngsgrivents w&etélﬁanﬁ&”%l)ﬁéﬁsf&ﬂ& Fh]'go thox1 bémn’m@nmaﬁéés&e war i edh
that o sul t abP SRR RGeTI ShesBbar rareoial S anrL iDaikbos 5 A Bhds
upon the desiBaxsit méteodspeMoleCulef Bieloby, 2odleu|h@1 Appltetenfsa‘LadmNunsalk aT, usA: and on
ot oo of S b SR bebe it ool B b MRS,
art. Gene?@l | §lonal gelhlines wevesaleatdd ih &RME dAd@media tontaining ©. mgmow41mmg
wei ght daily fdBnAGHRL MR, REly) AnddioRASar Kkpdeaintd B, S, €. 9., mamal s.
Membranes for in vitro receptor binding assays were obtained by homogenizing
the CHO-K1 cells expressing the SSTR's subtypes in ice-cold 50 mM Tris-HCI and
centrifuging twice at 39000 g (10 min), with an intermediate resuspension in fresh
25  buffer. The final pellets were resuspended in 10 mM Tris-HCI for assay. For the SSTR
1, 3, 4, and 5 assays, aliquots of the membrane preparations were incubated 90 min. at
25°C with 0.05 nM ['®I-Tyr11]SRIF-14 in 50 mM HEPES (pH 7.4) containing 10 mg/ml
BSA, 5§ mM MgCl;, 200 KIU/ml Trasylol, 0.02 mg/ml bacitracin, and 0.02 mg/ml
phenylmethylsuphonyl fluoride. The final assay volume was 0.3 ml. For the SSTR 2
30 assay, 0.05 nM ['®]MK-678 was employed as the radioligand and the incubation time '
was 90 min at 25 °C. The incubations were terminated by rabid filtration through GF/C -
filters (pre-soaked in 0.3% polyethylenimine) using a Brandel filtration manifold. Each
tube and filter were then washed three times with 5 ml aliquots of ice-cold
buffer. Specific binding was defined as the total radioligand bound minus that bound in
35 the presence of 1000 nM SRIF-14 for SSTR 1, 3, 4, and 5, or 1000 nM MK-678 for
SSTR2.
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A preferred dosage range is 0.01 to 10.0 ng/ kg of body weight daily, which
can be adm nistered as a single dose or divided into nmultiple doses. 5
SSTR sel ewviogpomEgoOni st s and antagoni sts Functi onal assay®CEash2/cospound
was resuspended in 0.01 N acetic acid containing 0.1% bovine serum al bumn
(BSA) in order to provide uniformsolubility and prevent non-specific 10

PLHdI ngI to thgoM@Eé/gg?,,tpgm@rt,aﬁl on surfacesd Speci fi city and sel ectivi tlyI of
e anal ogues wer ete an cells
stably transfect e% 939? a%t'é{' Of%ﬁgﬁe@gﬁ?’?gﬂ]ﬁ? sa" 8"'?t8>6‘1a8 evg_% y

conpl et edcodi the caleigmenatdizativh a_glfea}ochHO Kagg;rw(preesﬁmg :’ne f&ERSBTRZ S8TR2and 4
genes and a (o} 1

expression (E%ﬁ{s e %I\/E/W?% lﬁné_?fggﬁg rﬁH ngr}?ﬁﬂol‘?g/nglj 'kl/? (fgagmgc}lona cel |

lines stably s®ipg églgilqii‘g(ZgSfDR'an washege pHicey Y&PW@@'%HP"’[ T%&’?@@E’l Gl ivere

CHO K1 cell's @éﬁ%déﬁﬁ%ﬁ@@ biffered MSMMOMHBQS) féﬁidébﬁﬁ"opfhﬁf’rlabﬁb@ent
co-precipitatiap met hods, i.n

al
Mol ecul ar Bi otd Wd'CQWHF‘érél%Nbﬁe" ﬂﬁﬁ?'&'%ﬁ @&%‘f@@e'y%rﬁélffm) were ingebated
611- 646). Thewipl asmivd FpldAMdor 8\ RGK)atvzesCi Urdbaded dFas-2aMs ebe cembved bpr ker .

o) T8 LT enlettEfon e 3R BB ahd! o' QUbEGhS vRON BBt Ho % 107 T

of 418 (Life o |es ano r| ng cl one expan ed into
cul ture. Naentﬁp@nfeqﬂuor@metem (Ritachid- Eoéebqnumpe%wma ﬁ@ga%@eﬂygmwmeéhma%ﬁ by

hormogeni zi ng tetnBerafdire§liate! duSet@ MRS AfRe egmnreﬁ%ﬁﬁ’o 537561bﬁé/QRﬁ7 aﬁhldg@es col d
50 MM Tris-HCI and  centrifuging twice a

an
i nter nedi at e Y&€ L%ﬁgéﬁ’lsfi’roﬁ‘e?ﬂ"?m@é tPfZB“aI?EIIt'LF%rga THg qg'izﬁtfﬂn B%ﬁ Fé‘i‘@"‘?ﬁe?%d
resuspended |é}miﬁomMa'l?élbﬁgthEIwé‘r@r34@saad' 5160 hmi, hes(BStiely. 1 Thd, evdluatiomd ob

25C ui th 0, OEMEH T FHPH-O] BBk AP ub b eM T Hy St &
cont ai ni ntp 10varigusnaldgges W@S inveddiy@vgith itoecertoubintiing pepbilel ol , 0. 02 ng/ ni
baci tracin, and 0.14¢ dEtyds Smhea'ﬂ%gﬁ‘éshMlhsMﬁémByAﬁwﬁtkﬂlé%' g@c.ch %rfsmh assay

volume was 0.3 ml. For the S assa

enpl oyed as t%%T'?Qa%ﬂdoﬁ%ﬁa“%ﬂfst‘%@f"i'etﬁ'&%%{'tﬁf@ﬁefﬁ'i“’ﬁeac 'Mé“aycperﬁsﬁesé?d 935 C.
The i ncubat i oftmsidBirg [%rmhmrfaa,tpefén@v ah #irgct mdab iird tof DNAtshAtaet@ actiity Gndfthd t er s
(pre-soaked in SfV hyl eni m ne) using a Brandel filtration manifold.
Each tube and"™ef q\}%?e Sthen washed three tines with 5 m aliquots of

i ce-cold 2uffer. SpeC| fic binding was defined as the total radioligand
bound m nus tqg%ép’gﬁ%Kl n 35 the presence of 1000 nM SRIF-14 for SSTR 1, 3,

4, and 5, 678 for SSTR2.
The effects of SSTR selective agonists and antagonists on pituitary adenoma

cell DNA synthesis were assessed by determining the rate of [*H]thymidine
incorporation, as previously described (Davis L, et al., 1994 In: Basic methods in

25  Molecular Biology, 2nd edition, Appleton & Lange, Norwalk, CT, USA: 611-646, degli
Uberti EC, et al., 1991 J Clin Endocrinol Metab 72: 1364 — 1371).

Approximately 10° pituitary cells from two functioning adenomas were plated in
quadruplicate wells the day of surgery and treated the day after with SRIF and with
Compounds 1, 2, 3, and LANREOTIDE at 10°M. After 48 h incubation in a medium

30  supplemented with 10% FBS in the presence of [*H]thy (1.5 pCi/mL; 87 Ci/mmol) with
or without each SRIF analogue. Treatments were renewed by adding fresh analogues
to the wells after the first 24 h of incubation, without removing the medium.

After incubation, the cells were washed three times with ice-cold PBS and twice
with 10% ice-cold trichloroacetic acid (TCA). TCA-precipitated material was solubilized

35 in 500 pL 0.2 mol/L sodium hydroxide and 0.1% SDS. Cell-associated radioactivity was
then counted in a scintillation spectrometer. Results (counts per min per well) were
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13 WO 03/000196 PCT/ US02/19998 Biol ogical activity evaluation Biol ogi cal
activity of SSTR sel ective agonists and antagoni sts was evaluated by the
cal ci um rwbioBlaEbé on assay in CHO K1l cells expressing thepPoummsn/B8IR1,
SSTR2 or SSTR5. The cells were harvested by incubating in a 0.3%

EDTA/ phosphat e buffered 5 sal i ne solution (25C), and washed tw ce by

centrifugati %btalﬂ_é?ielgfﬁd £ tHeSm¥d Raluer @‘Sdl?o&@ﬂdlﬁ(éxpéhrﬂ'é'ht’d(m%uaddublfcbfé[ ed
K

sal ine sol uti | oadi n or escent

Fur - 2AM - Cel Thesieiin. @awraﬁ?w% 216 URECRES Avpyaa b Tl Bhe
with 2 mM Fursaaididgd for 30 m n at 25C. UnI oaded Fura-2AM was renoved by
centrifugation twice in HBBS, and the final suspensions were transferred to
a 10 spectrofluoroneter (Hitachi F-2000) equi pped with a magnetic stirring
mechani smaandCell preferpiéanat ur e- r egul at ed cuvette holder. After equilibration

to 37C, the SRIF aRaldmas of S@?Reseﬂe@ﬁ}édaddﬁfstsn&ﬁﬁltmﬁﬁ%ﬂen%a icBil prffetdtioh ar Ca

2+ nobilization. The excitati si on 40 .and 510
nm respecti V&G aseersed\BY| Mt e%lrﬁr%R %H}’g‘ﬁ‘@@l’ﬁ ﬁl%ﬁﬁagﬁg%-'e n%%' ﬁoﬁfgfqtl%
denmonstrat ed Adsay (Rlomeba,aViegbc dly) aatwbrumytrloﬁnalmmfooﬁetbhmnmgﬁwe/wmbmnsaf

anal ogues was, n t o ty of
SRI F anal ogues'élcilleie 'té ﬁl?sp‘n ? rowe];atﬂo* fa?'sa(lg %R&QJ S% (Qagr?t ?sc:%'% o #As OfS%t}Ria%'ldé% TR2
and SSTR B suismpourd t(@wemlrgemﬂaé WEB) ap¢ oari eleetion @eurdlemr@ﬁgegnt rfaljengaine

assessed by rﬁ@tﬂ§étﬂb?1'é{e”@lv[s3"ﬂ/|fr§¥s 'bl&Fé?Jhé&f@;tbQ@untarh foﬂﬁéiaﬂ%atﬁ?%&%l@ iof DNA
synthetic activity, and the nber of tSbl e cells. nt hesis The

o fears of "R il medvm T Svereange e JRPER SLAT0HT 57 BY JeRsiROmm
cel | DNA syntdiesilsfrome 06 was aesyaiatdy(Zaeilieva) etiang200oe) Ciit EndokrioB Metabyss: d| ne

i ncor por ati Ogb%| g?ﬁ e Oéﬁl rY;t S\esn%gi g%g%?g%\r/ﬁn?unl‘s pﬁgt 0%12& ‘E‘I? conklgrﬂgﬁ%§' c

net hods in 2 2ularY Bo t1on rwal k,
CT, USA: b11-M7$ intolétg aqueumcﬂubleE@rm@qanaﬁ accommsbeg b@ldehy@moew PEYMREL ab

72: 1364 - 13%&.% .nﬁﬂaseaf.bmta%ho@ éélé ﬂiethanf\{/)bf f&ﬂnbfanfareauciwnieumsa i ng

adenonas were plated 1n_quadruplicate sur and reat ed
the day aft erth@efRuUYRf #9%m aﬁi‘{r'P?”C@@rﬁffSEl‘Hng@““’Za' tQ eafh’&‘Q?A Bis imyt
10"9M After &fjufe. i ncubati on in a nmedium 30 supplenented with 10% FBS in

the presence of | Wi t.h ut..each SRIF
anal ogue. Treat m%ﬁﬁépé ‘%ﬁ)ﬁ&'ewliﬁln égen'ﬂ’)lh‘éﬂl Rlgtss 8"8* é‘?ce[']z Vel &del | s
af ter t he2fi ristubdtediforn48 howsliraé inmdjumisuppotentedmothi 1ijo FBE imdtdi presence or

absence of each SRIF analogue (including in one instance, compounds 2 & 3 together)

'at a concentration of 10° M. Treatments were renewed by adding fresh analogues to
the wells after the first 24 hours of incubation. At the end of the incubation period, 20 pl
of a combined MTS/PMS solution was added to each well with a repeating pipette, and

25 the plates were incubated for an additional 4 hours at 37°C in a humidified 5% CO,
atmosphere. The absorbance at 490 nm was then recorded using an ELISA plate
reader (EASIA Reader, Medgenix). Results (absorbance at 490 nm) were obtained by
determining the mean value of at least six experiments in eight replicates.

30
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After incubation, the cells were washed three tines with ice-cold PBS and
twce wth 10%ice-cold trichloroacetic acid (TCA). TCA-precipitated

mat eri al wa3saliabi |ized 35 in 500 pL 0.2 nol/L sodi um hpdraspzresnd 0. 1%
SDS. Cel |l -associ ated radi oactivity was then counted in a scintillation
spectronmeter. Results (counts per min per well) were 14 WO 03/000196

PCT/ US02/ 199,9%b|é3li):f]ﬁin'ﬂﬁﬁmtearpsl—sﬁ&rm& & $RIE, IRAREGADEE SeFRA{comPaGid ), X
exper| ments I n qua

r%;él I cate. Theﬁ\%}%gi lity of celg S| conttrol an
treated cul tures wes REVEITRAUBEH2)AN f{CPRAund 3} prpfsrentjal agorptp,
proliferation The effects of SSVRedlciative agoRedicgoron pituitary adenoma
cell proliferati orCompeurd assessgH]hymidre CELLVIaPERS Aqueous
Non- Radi oactive Cell Proliferation Assay (Pronega, Mlano, Italy), a
colorinetric neth&RIFor determ Png the nunber8of viable cells in
proliferation ass%ﬂ@ﬁssay%ont ai ns sol uflfons of a tetrazolium 10
compound (Owen's Hed T MTS)  3A€ an el ectro”R®Coupl i ng reagent (phenazi ne
met hosul phat e; PM3°M £s bi oPéduced by cel €5 nto a formazan that is
soluble i ' tissuddMAHE L nedi ggms The absor bé 'ge of the formazan at 490 nm
can be neasured HYBEOLT %?gm wel | assay tes (zatelli MC, et al.,
2000 J din Endocrinol Metab 85: 847 - 852; Cory AH, et al., 1991 Cancer
Commun 3: 207 - 2105 to Gehendemtnodrthat avhile fhelitivemitd hastheen Hescaberkipgoniyration| e
formazan is %ﬂﬂt’ﬁ@'a&éﬂﬁé’s e lﬂ@?é‘t@ﬁé@gfe@@rﬁﬁoﬁH%Yé@?,sthatftﬁlé‘fﬂ%gbiﬂ%H@icﬁﬁl@n‘i§a| ly
The t o t he

active cells.. quantity ormazan product as neasured anount

of 490 nniabsbiepdertle Hlustrateand mpt linpt s seereopfahe inyention dsfivadehy He aPreidRY cel | s
in culture. &sivefbther PR EAVARAJeS, AMAMBodTicationd atdwithin thekfainwel | pl ates (2 x
104 cells/well) and 20 incubated for 48 hours in a nmedi um suppl enent ed
with 10% FBS in the presence or absence of each SRIF anal ogue (i ncluding
in one instance, conpounds 2 & 3 together) at a concentration of 10"9 M
Treatments were renewed by adding fresh anal ogues to the wells after the
first 24 hours of incubation. At the end of the incubation period, 20 pl

of a conbi ned MI'S/ PMS sol ution was added to each well wth a repeating

pi pette, and 25 the plates were incubated for an additional 4 hours at 37C
ina humdified 5% CO2 atnosphere. The absorbance at 490 nm was then
recorded using an ELI SA plate reader (EASIA Reader, Medgeni x). Results
(absorbance at 490 nn) were obtained by determ ning the nmean val ue of at

| east six experinments in eight replicates. 30
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15 WO 03/000196 PCT/US02/19998 Table 1: [3H] Thy incorporation values for
SRI F, LANREOTI DE, SSTRl1 (conpound 1), SSTR2 (conpound 2) and SSTR5
(conpoundw®)o3pember enti al agoni sts. % Reducti on % Reduct ipam/tSozrpoend

[3H Thym dine Viable Cells 5 SRIF 10. 8. LANREOTIDE 25. 12. Conpound 1
31.5 28.5 Conpound 2 25. 12.5 10 Conpound 3 15.5 18.5 Conpounds 2 + 3 68
32.5 1t is to be understood that while jnvention has been described in
conjunction wth the exanples and the | ed description thereof, that
t he foregoingvﬂgicr' té p,is 15 intended to illustrate and not limt the
scope of the i &f i ned by the appended clainms. O her aspects,
advant ages, and nodifications are wwthin the clains. 16 WD 03/000196

PCT/ US02/ 19998  CLAI VB A athod jof redheingring ratg: of profiferatiopef pibifanfadesi Pell§ t he

rate of proli mrcﬁwéﬂ{bd@onﬁfééé'cbﬁt'é&’tnr@‘iﬁﬂ%ta@y%deﬁom%h%nﬂﬁn@%@ rrﬁ)ﬂﬂi?rahs es

contacting sa ituitary adenoma cel

agoni st, and/ §§T§ﬁé‘98P'S'rr@P€/°bP”%lr?r Wf é‘@cﬁﬁtﬁz a%ﬁﬁ'df/‘ o‘?”démeonﬁro"n'ﬂ?r@ f
SSTR5 agoni st sschs @B6nist ornine®r Pprvds pteEtdutalil) peaptabt st ehessf, tefthérlatoneof |
either alone or in cor ination. 10 2. A method according to claim1,
conpri si ng coft & Gagg'd pituitary adenoma cells with an SSTR1

pref erent ilal agoni st. 3. A nethod according to claim1, conprising

contacting said pijuital Ynetr Q&@Wtocahlw 1Wc5rhpﬁsrhgs§a_r|?gctl_r% 8fett hiMfRary

agonist. 4. A nethod accordlntho claim1, wherein said 1 agoni st has a
Ki of I|ess tREMOTGARIDWIN aLSSTRbpreleremipldgPIIsSTR- 1. 20 5. A met hod
according to claim1, conprising contacting said pituitary

3. A method according to claim 1, comprising contacting said pituitary
15 adenoma cells with an SSTR1 selective agonist.

4. A method according to claim 1, wherein said SSTR1 agonist has a Ki of
less than 10nM or less than 1 nM for SSTR-1.

- 20 5. A method according to claim 1, comprising contacting said pituitary
adenoma cells with an SSTR2 preferential agonist.

6. A method according to claim 1, comprising contacting said pituitary
adenoma cells with an SSTR2 selective agonist. ‘
25
7. A method according to claim 1, wherein said SSTR2 agonist has a Ki of
less than 10nM or less than 1 nM for SSTR-2.

8. A method according to claim 1, comprising contacting said pituitary
30 adenoma cells with an SSTRS5 preferential agonist.

9. A method according to claim 1, comprising contacting said pituitary
adenoma cells with an SSTR5 selective agonist.

35 10. A method according to claim 1, wherein said SSTR5 agonist has a Ki of
less than 10nM or less than 1 nM for SSTR-5.
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adenoma cells with an SSTR2 preferential agonist. 6. A method according to
claim1, conprising contacting said pituitary adenoma cells with an SSTR2
sel ecti vewagenombe 25 7. A nethod according to claim1l, wereraisnz/smvgl SSTR2
agoni st has a Ki of |ess than 10nMor less than 1 nMfor SSTR-2. 8. A

met hod according to claim1, conprising contacting said pituitary 30
adenoma cel | s W than SHERPLELHIRG M HaRIPNUoHprisil OnEBIA0SEIACRARY N L 0
claim1l1, conprising contacting said pituitary é)d_enoma_ cell's with an SSTR5
sel ective agoasiesema ggllsith onepsMasR obat B9 R Brefasetinagenist anthedr ¥e % SSTRS
agoni st has audsTHS preeientidl RgshistONM or [ ess than 1 nMfor SSTR-5. 17 WO
03/ 000196 PCT/US02/ 19998 11. A nethod according to claim1, conprising
contacting said pituitary adenoma cells with one or nore of an SSTR2
preferentisaal agoni1gt aAdhethvd apcording & adim fawheBSTBad SSER4E @gonistid CargorPst . 5

12. A net hod j i '”éa?d' Qi Sial. Qfg—gg_—c D
Cys-Pal -D-Tr p‘&ﬁysglﬁggs"%g?%)?gﬂ@ rySﬁhﬁ' , saigg\%é%%gﬁigpgn?yta ’ ?ysc (

i 4-(2
B e
cyc I C- TYTRydroxyBthid)-$-pipetiz otyl4-RHe-cyclo(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH,,
i oxyethyl) 1Bl net ear iyl ase )T 0 Fhe el Sl e B e o A ) -

1- pi per azime-13setboaBye s OhriNHLY bnd saRh8STRE bodrisy - 0yPhePh@{Tp-DOrp-Lys-Thr-Phe-
Lys- Abu- Cys) -{Ihns , i T i j
D- Phe- Phe- Tr pﬁﬂ%%ff?ﬁa%ﬂ%@%@%c@w%?élgtberjgéfphar maceuti cal |y acceptable

salt thereof. 13. A nethod according to claim1l wherein said pituitary

adenoma is a growsh hariBRss $65réihd Y cRHF NOWRereRNsAChlthiGAL b&roR@ BdeNnoNE,
a prolactin- 15 secreting adenoma, a TSH secretin denonm,

a a

gonadot r opi n-¥eMhe NPIRPNESEFBIRgY, adenama et SettEpseriingdadfsivge. & Riolactin-

non- f unct { Pni KGrelifg ABEHRIMal 4. TSN-sEeidlNG aBénohiae atgongdatopitiisteretngaatienoma, avhi ch
conpri ses adm niiteritng to a gratri‘er{}t itigniﬂee etpnereof an effective anount

of a SSTRL agBKPLretion 2o Ra i HITIONING §INOMRNt abl e salt thereof. 15. A
met hod according to claim 11l wherein said SSTR1 agoni st conprises an SSTR1
sel ective agoni st 401 & U BREEbingGRbilaly ARAEAL AR cBRbiscsblirfRierind 16. A

met hod of treating-pituitary adenofma onprises adm ni steri ntg to
a patient in need thereof an effective amount of a SSTR1 agonist or a pharmaceufically

20  acceptable salt thereof.

15. A method according to claim 11 wherein said SSTR1 agonist comprises
an SSTR1 selective agonist, or a pharmaceutically acceptable salt thereof,

25 16. A method of treating pituitary adenoma which comprises administering to
a patient in need thereof an effective amount of a SSTR2 agonist or a pharmaceutically
acceptable salt thereof.

17. A method according to claim 13 wherein said SSTR2 agonist comprises
30 an SSTR2 selective agonist, or a pharmaceutically acceptable salt thereof.

18. A method of treating pituitary adenoma which comprises administering to
a patient in need thereof an effective amount of a SSTRS agonist or a pharmaceutically
acceptable salt thereof.
35
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a patient in need thereof an effective amount of a SSTR2 agoni st or a
pharmaceutically acceptable salt thereof. 17. A nethod according to claim
13 wher eiw0ai0ah1ESTR2 agoni st conprises 30 an SSTR2 sel eeCrusozgops st, or
a pharmaceutically acceptable salt thereof. 18. A nethod of treating
pituitary adenoma which conprises admnistering to a patient in need

t hereof an effective anount of a SSTR5 agonist or a ghar maceuti cal |y

accept abl e salt t hé eofs mehod gcoppding3p HtaiM 96 Wherpin i P8 HigD ggonish COMPIREE hod

accordi ng to gh8ENRY Seiddtios Bidhissdr 8 phSiade gAY atteptabiDédltiRFedn SSTRS
sel ective agonist, or a pharmaceutically acceptable salt thereof. 20. A

nmet hod of treating pituitary adenoma which conprises admnistering to 5 a
patient in need t g eofA methef éfaebiingepitaitary aderomaaviBB dahpespsrHdgtinisering to

phar maceut i ca : : I géaﬂsf? ' j g@;
agoni st or5 a %hét}er?g@?é?(? g%tﬁ%fﬁiegg%%ﬁgt déf%t t e%bghgﬂ?fjgrz%ﬁ%man%%%ho

accordi ng to @aaptable maltibereeinin LamBingtionRyit goP$ ERS agrnintios @s pharmaegyticatiy Ro

sel ective agopicebtapiedadeboSSTRS agoni st conprises an SSTR5 sel ective
agonist. 22. A nethod according to claim12, wherein said SSTRL agonist is
Caeg- c(D-Cys-Pal -D Trp-Lys-D-Cys)-Thr(Bzl)-Tyr-NH2, or a pharnmaceutically
acceptabl e salt 1A.t harreethod 2Qordkgneiclaina 12edereth saif SHTR2 aganist dompriseei n
said SSTRy@ s i [ i r LS

consi sti ndtof " SoNGT Sl ea AbnbGand i SRIHE Sod i e Blede A k3 1% Shgbuve

cycl o[ Ti c- Tyr ag@mt.p- Lys- Abu- Phe] ;

4- (2- Hydr oxyet hyl ) - 1- pi per azi nyl acet yl - D- Phe-cycl o( Cys- Tyr - D- Tr p- Lys- Abu-
Cys) - Thr-NH2i and . ) ) ) o

4- (2- Hydr oxyet hyl )221- pgBsta9d Aesorting to-aina 112 whseinseishaS TRt perYs) & G969 D- Tr p-
Lys- Abu- Cys) - d{iD+CysHZ4I-D2Epays-B-QRRTIREAMyr-Naik) or easraepacdticalls atdeptablersapf .  24.
A net hod ?i_coi' %e?g to claim 16 wherein said SSTR5 sel ective agonist is

D- Phe- Phe-Tr p- I'p- Lys- Thr - Phe- Thr- NH2, or a pharnaceutically acceptable
salt thereof.

23. A method according to claim 14 wherein said SSTR-2 selective agonist is
a compound selected from the list consisting of:
D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Thr-NH,;
20 cyclo[Tic-Tyr-D-Trp-Lys-Abu-Phe];
4-(2-Hydroxyethyl)-1-piperazinylacetyl-D-Phe-cyclo(Cys-Tyr-D-Trp-Lys-Abu-
Cys)-Thr-NH,; and
4-(2-Hydroxyethyl)-1-piperazine-2-ethanesulfonyl-D-Phe-cyclo(Cys-Tyr-D-Trp-
Lys-Abu-Cys)-Thr-NHy;

25  or a pharmaceutically acceptable salt thereof.

24. A method according to claim 16 wherein said SSTR5 selective agonist is
D-Phe-Phe-Trp-D-Trp-Lys-Thr-Phe-Thr-NH,, or a pharmaceutically acceptable salt
thereof.

30
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30 19 WO 03/000196 PCT/ US02/19998 25. A nethod of reducing secretion of
one or nore of growh hornone, ACTH, prolactin, TSH and/or gonadotropin in
a pati entwprnoenrds of such reducing, said mnethod conpri si mgTadn?/mess eri ng
to said patient an effective anount of one or nore of an SSTR1l agoni st,
and/ or one or nore of an SSTR2 agoni st, and/or one or nore of 5 SSTR5

agoni st, or one OboMDI & PAMITRERIKEA SPLAPLE Rl b ghdl Bgfmon] t her

I C

alone or in conbination, \%erel n sal égéelr?%ctl_ve anount 1S an anount, whi ch
i s effective AGTH, rmeelantie, T8H andleceefeiippingp a patipritin feed pf $UcB B89uaH9.59ht i ent
suffering froniASELEMBRisHiaaRinBRIRgdo sald pstRAPEN sfsttiidarhalns bEsrieng ridde sfii d
patient an effe _i_:ée am)limt Pf one or _nore ﬁ% '29 SS;D[Rl oor|11i Sc}r’mo%]% or one
or nore of an”“‘S%‘él 1 agrsyt.andlon QB¢ §F MBIeCE R FiRe 8o S:"Hzéiag M st, - or one
or nore phsar kRS agoaist, pr atcephablpbasricedicallyeceertable salts dineredfogither @pne n
conbi nati on, rejin. saij d ctJ; IS ?ﬁg&m h G ofeSi ctive
to bring aboaﬁgﬁtcﬁ’éqgﬂ%@n{" ggé{eﬁeérdé%gﬁﬁgéjg@? {é@tlggi‘ 0 t whfeh G efrute i '

redauce saia secretion.

26. A method of treating a patient suffering from adenoma which method
10  comprises administering to said patient an effective amount of one or more of an
SSTR1 agonist, and/or one or more of an SSTR2 agonist, and/or one or more of
SSTRS5 agonist, or one or more pharmaceutically acceptable salts thereof, either alone
or in combination, wherein said effective amount is an amount which is effective to
bring about the desired therapeutic effect.
15
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