0 7 DEC 2005 SOVATOSTATI N- DOPAM NE CHI MERI C ANALOGS Thi's apf) 7d4i6 Q0% ai ns
priority to U.S. Provisional Patent Application No. 60/297,059, filed June
8, 2001. BACKGROUND OF THE | NVENTI ON The present invention is drawn to
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urosci. 22, 123-144 (1999). Egan, et al., Curr. Opin.
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tumor-cell prohferat;on, stimulation of tumor immunity or effects on melanin metabolism in .
malignant melanomas. Wick, M.M., J. Invest. Dermatol. 71, 163—-164 (1978); Wick, M.M., J.
Natl. Cancer Inst. 63, 1465-1467 (1979); Wick, M.M., Cancer Treat. Rep. 63, 991-997
(1979); Wick, M.M., Cancer Res. 40, 1414-1418 (1980); Wick, M.M., Cancer Treat. Rep. 65,
861867 (1981); Wick, M.M. & Mui, J. Nat/. Cancer Inst. 66, 351-354 (1981); Dasgupta, et
al., J. Cancer Res. Clin. Oncol. 113, 363-368 (1987); Basu, et al., Endocrine 12, 237-241
(2000); Basu, et al., J. Neuroimmunol. 102, 113-124 (2000). Recent studies demonstrated
the presence of D2 dopamine receptors on endothelial cells. Ricci, et al., J. Aufon.
Pharmacol.,14, 61-68 (1994); Bacic, et al., J. Neurochem. 57, 1774-1780 (1991). Dopamine
has recently been reported to strongly and selectively inhibit at non-toxic levels the vascular
permeabilizing and angiogenic activities of VPF/VEGF. Basu et al., Nat. Med. 7 (5), 569-574
(2001).
Somatostatin (SS), a tetradecapeptide discovered by Brazeau et al., has been shown
to have potent inhibitory effects on various secretory processes in tissues such as pituitary,
pancreas and gastrointestinal tract. SS also acls as a neuromodulator in the central nervous
system. These biological effects of S8, all inhibitory in nature, are elicited through a series of
G protein coupled receptors, of which five different subtypes have been characterized
(8STR1 - SSTRS5) (Reubi JC, et al.,, Cancer Res 47: 551 — 558, Reisine T, et al., Endocrine
Review 16: 427 — 442, Lamberts SW, et al., Endocr Rev 12: 450 — 482, 4 Patel YC, 1999
Front Neuroendocrinology 20: 157 — 198). These five subtypes have similar affinities for the
endogenous SS ligands but have differing distribution in various tissues. Somatostatin binds
to the five distinct receptor (SSTR) subtypes with relatively high and equal affinity for each
subtype.
There is evidence that SS regulates cell proliferation by arresting cell growth via
SSTR1, 2, 4, and 5 subtypes (Buscail L, et al., 1995 Proc Natl Acad Sci USA 92: 1580 —
1584, Buscail L, et al., 1994 Proc Natl Acad Sci USA 91: 2315 — 2319; Florio T, et al., 1999
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Binding to the different types of somatostatin receptor subiypes have been
associated with the treatment of various conditions and/or diseases. ("SSTR2") (Raynor, et
al., Molecular Pharmacol. 43:838 (1993); Lloyd, et al., Am. J. Physiol. 268:G102 (1995))
while the inhibition of insulin has been aitributed to the somatostatin type-5 receptor
("SSTR5") (Coy, et al. 197:366-371 (1993)). Activation of types 2 and 5 have been
associated with growth hormone suppression and more particularty 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 aséociated with
activation of the somatostatin receptor subtypes inciude inhibition of insulin and/or glucagon
for treating diabetes mellitus, angiopathy, proliferative retinopathy, dawn phenomenon and
nephropathy; inhibition of gasiric 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 tumors;
treatment of cancer such as hepatoma; inhibition of angiogenesis; treatment of inflammatory
disorders such as arthritis; retinopathy; chronic allograft rejection; angioplasty; preventing
graft vessel and gastrointestinal bleeding. It is preferred to have an analog which is selective
for the specific somatostatin receptor subtype or subtypes responsible for the desired
biclogical response, thus, reducing interaction with other receptor subtypes which could lead
to undesirable side effects.

Somatostatin (SS) and its receptors (SSTR1 to SSTR5) are expressed in normal
human parafollicular C cells and medullary thyroid carcinoma (MTC). MTC is a tumor
originating from thyroid parafollicular C cells that produces calcitonin (CT), somatostatin, as
well as several other peptides (Moreau JP, et al,, Metabolism 45 (8 Suppl 1): 24 — 26).
Recently, Mato et al. showed that SS and SSTR's are expressed in human MTC (Mato E, et
al., J Clin Endocrinol Metab 83: 2417 — 2420). It has been documented that SS and its
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Mol Endocrinol 13: 24 - 37; Sharma K, et al., 1999 Ml Endocg ?gl’ éiﬂ@z -
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wherein:
Xis H, Cl, Br, |, F, -CN, , or C,.5 alkyl;
R1is H, Cy. alkyl, allyl, alkenyl or -CN;
R2 and R3, each are, independently H or absent, provided that when R2 and R3 are absent
a double bond is present between the carbon atoms to which they are attached;

R4 is H or -CH3;
Y is -O-, -C(O})-, -S-, -8-{CH,)s-C(0)-, -S(0)-, -S(0).-, -SC(0)-, -OC(0)-, -N(R5)-C(0)-, or
-N(R8)-;

RS, R6, R7 and R8 each is, independently, H or C,5 alkyl;

R6 is H or C4.5 alkyl;

mis O or 1; |

nis 0-10;

L is -(CH2)p-C(O})-, when Y is -S-, -S(0)-, -S(O).-, -O- or -N(R6)-;

L is -C(O)-(CR7R8)g-C(O}-, when Y is -N{R6)-, -O-, or -S-;

L is -(Doc)t-, when Y is -C(O)-, SC(O)-, -OC(O)-, -S~(CH;)s-C(O}-, or -N(R5)-C(O)-~;
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wherein;

Xis H, Cl, Br, I, F, -CN, , or Cy alkyl;

R1is C1-4 alkyl, H, allyl, alkenyl or -CN;

R2 and R3, each are, independently H or absent, provided that when R2 and R3 are absent
a double bond is present between the carbon atoms to which they are attached:;

R4 is H or -CHjs;

R5 is C1-5 alkyl group, or a group of the formula of -(CH)rN(CHs)q;

Y is -O-, -C(O)-, -S-, -8C(0)-, -OC(O)-, -N(RE)-C(0O)-, -N(R7)-, or -N{R8)-(CH.)s-C(O)-;
R6, R7, R8, R9 and R10 each is, independently, H or C5 alkyl;

L is -(CH2)p-C(O)-, when Y is -S-, -O- or -N(R7)-;

Lis -C(0)-(CROR10)g-C(O)-, when Y is -N(R7)-, -O-, or -S-;

L is -(Doc)t-, when Y is -C(O)-, SC(O})-, -OC(0)-, -N(R8)-(CH2)s-C(O)-, or -N(R8)-C(O)-;
mis0or1;
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patients. However, until now the anti proliferative activit m?
anal ogues on tunor cells had not been clearly denonstrat ed% 3&5 et
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S/ﬁ]/ (Doc),-D-Phe-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

S/\f( Doc-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,




a doubl e bond is present between the carbon atons to which g? [e
attached; R4 is Hor -CH3; Yis -0-, -C(O- , -5-, -S-(CH2) %{Qﬁ; 2808(0
-S(02-, -SC(O-, -0C(O=, -N(R5)-C(O-, or -N(R6)-; R5, R6, R7 and R8
each is, independently, Hor CL.5 alkyl; R6 is Hor Cl1.5 alkyl; msOor1,
nis 0-10; Lis -(CHR)p-CO - WmnYis-5,-&©-,-&m2n-0-m
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S/ﬁ( {Doc)yLys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,
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S /Y {D-Sen)s-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,
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HN-RS O -J, N-nY~(L)mZ wherein: Xis H d, Br, I, % g C15
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i ndependently H or absent provi ded that when R2 and R3 are absent a
doubl e bond is present between the carbon atons to which they are attached;
R4 is Hor -CH3; R5 is Cl-5 al kyl group, or a group of the fornmula of
-(CHR2)rN(ER8Yq; Yis -0-, -¢(O-, -S-, -S(O-, -0(O-, -N(R6)-C(O)-

-N(R7) -, CH2) s- ovclo R Ak RO h
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-(Doc)t -, is -(0Q-, S(Q-, -0(0Q-, -N(R8)-(CH)s-COQ-, or
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Caeg = N-(2-aminoethyl)-N-(2-cytosinyl-1-oxo-ethyl)-glycine




'0 7 DEC 2005 s is 1-10; t is 1-10; and Z is somatostatin §alpmp mgﬁ
phar maceutically acceptable salt thereof. In one enbodi nent the i tion
features a conpound according to the forrmula: HN HN HN HN HN D- N

al -cycl o[ Cys-Tyr-D-Trp-Lys-Val -Cys]-Th r-NH ODPh e-cyclo [Cys-Tyr-D-T
rp-Lys-Th r-Cys]-Na I-NH 2 D P he-cycl o] Cys-(3-Brono-Tyr)-D Trp-Lys-Th

r-Cys]-Th -/ (Doc)z D-Phe-cycl o[ Cys-Tyr-D Trp-Lys- Abu-Cys]-Thr-NH2 0O
(D 003- ,SY Cay-DIPRe- WIS AP A9 Sp= J435-c - H&(EBW NH,
| e- D- TYIN- o[ €ys{Phe- D- Tr p- Lys- Thr- Cys] - Thr- N 7 DEC 2005

S/\[( Doc-Caeg-D-Phe-cyclo[D-Cys-Pal-D-Trp-Lys-D-Cys]-Thr-(Bzl}-Tyr-NH,

S/Y (Doc:)z-Caeg-D—Phe-.-c:yc:io[D-Cys.—F’aI-D-Trp—Lys—D—Cy_s]—'t'hr-(BzI)~Tyr-NH2

S/\I'r (Doc);-Caeg-D-Phe-cyclo[D-Cys-Pal-D-Trp-Lys-D-Cys]-Thr-(Bzl)-Tyr-NH,

S/\[r(Doc)4—Caeg-D-Phe-cyc!o[D—Cys—Pal—D—Trp—Lys-D—Cys]—Th r-(Bzl)-Tyr-NH,

S/\(D—Ser)s-NIe—D-Tyr—D—Se|'~Caeg-D-Phe--

il
0 cyclo[D-Cys-Pal-D-Trp-Lys-D-Cys}-Thr-(Bz})-Tyr-NH,

s /\n/ {D-Ser)s-Lys-D-Tyr-D-Tyr-Caeg-D-Phe-
0 cyclo[D-Cys-Pal-D-Trp-Lys-D-Cys}-Thr-(Bzl)-Tyr-NH,




HN HN HN (Doc) ZLys- D- Tyr - D- Tyr - cycl o[ Cys- Phe- D- Tr p- Lys- Thr- DEB%Z
(Doc) 3-Lys-D-Tyr-D-Tyr-cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - 5
Nl e- D- Tyr - D- Ser - cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - NH2 (DSer) o]
Lys-D- Tyr-D- Tyr-cycl o[ Cys- Phe-D- Tr p- Lys- Thr-Cys]-Thr-N H2 (D-Ser)5
Lys-D-Tyr-D- Tyr-cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - NH2

D- Phe-cyc OV5- Phe-D- Tr p-Lys-Thr-Cys]-Thr-ol O (Doc) 3

D- Phe- cy Qys--Phe; D - by¥i§eyd BlerhiSts A cRynPEC 2005 HN HN
D- Phe- ¢¥icl ¢ -Lys-Val - Cys] - Trp-NH2 (Doc) 3

D- Phe- cy r-DTrB Lys-Val - Cys] - Tr p- NH2 Doc- N

| e- DTyr-DSerH yc o[ Cys-Tyr-D- Trp-Lys-Val -Cys]-Trp-NH2 (Doc) 2

Lys- D Tyr-D- Tyr - | o[ Cys- Tyr-D- Trp- Lys- Val - Cys] - Tr p- NH2

(Doc) 3Lys-D- Tyr - DTyr-cycI o[ Cys-Tyr-D-Tr p-Lys-Val - Cys] -Trp-NH2 (D-Ser)5
eg- cycl o[ Cys-Tyr-D Trp-Lys-Val - Cys] - Tr p- NH2

/\n/Doc-cyclo[Cys-Phe—Phe—D-Trp—l.ys~Th r-Phe-Cys}-NH,

s /Y(Doc)z—cycio[Cys-Phe-Phe-D-Trp-Lys-Thr—Phe-Cys]-NHz

0

5 /\_(([)t)(:)s—cycIc:[Cys-F‘hE:-Phe-D-Trp-L),!s-Thr—F’he;—Cys]-NH2
o

g /Y(Doo)z-Lys-D-Tyr-D-Tyr~cyclo[Cys-Phe—Phe-D-Trp-Lys—Thr—Phe-Cys]-NH2

s /chcIo[Cys-Phe-Tyr—D-Trp—Lys—Thr—Phe-Cys]—NH2

o

s /Y Doc-cyclo[Cys-Phe-Tyr-D-Trp-Lys-Thr-Phe-Cys]-NH,




O (DSer)SLys D Tyr-D Tyr- cycI o[ Cys-Tyr-D Trp-Lys-Val - Cys] - @r% N2
N- (2- am noet hyl ) - N- (2- cyt osi nyl - 1- oxo-et hyl )-gl ycine HN HN HN HN
Caeg- D- P he-cycl o[ D-Cys-Pal - D- Tr p- Lys- D Cys] - Thr-(Bzl )-Tyr-NH2 O
Doc- Caeg- D- P he-cycl o[ D- Cys- Pal - D- Tr p- Lys- D- Cys] - Thr- ( Bzl ) - Tyr - NHx 2005
/ (Doc) 2Caeg- D- Phe-cycl o[ D- Cys- Pal - D- Tr p- Lys- D- Cys] - Thr-(Bzl )-Tyr-NH2 O
(Doc) 3Caeg Phe cyclo[DQ/s Pal - D- Tr p- Lys- D- Cys] - Thr- (Bzl ) - Tyr - NH2

eg- L By S dyabre Br-BrRLis Y &R R, Thr-(le) Tyr - NHX
T}S r-Caeg-D-Phe Il ¢ clo D-C s-Pal -

S/\n/(Doc)a-cycio{Cys—Phe—Tyr—D—Trp~Lys—Thr~P he-Cys}-NH,

{Doc)-Lys-D-Tyr-D-Tyr-
0 cyclo[Cys-Phe-Tyr-D-Trp-Lys-Thr-Phe-Cys}-NH,

S/\l( Ser-cyclo[Cys-Phe-Phe-D-Trp-Lys-Thr-Phe-Cys]-NH,

N /U— D-Nal-cyclofCys-Tyr-D-Trp-Lys-Val-Cys}-Thr-NH,
H

N )I—D-Phe—cyclo[Cys.-Tyr—D—Trp-Lys-Thr-Cg,rs]—Nal-NH2
H

N )J— D-Fhe-cyclo[Cys-(3-Bromo-Tyr)-D-Trp-Lys-Thr-Cys]-Thr-NH,
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OY[ Yrp- x (D-Ser)5 Lys-D Tyr-D- Tyr - Caeg- D- Phe- _

cycl o[ D-Cys-Pal - D Trp-Lys-D- Cys] -Thr-(Bzl )-Tyr-N H2 0 7 DEC iQ&SDE&I 28051\
HN Doc- cycl o[ Cys- Phe- Phe- D- Tr p- Lys- Th r-Phe- Cys] - NH2

cycl o[ Cys- Phe- Phe- D- Tr p- Lys- Thr - Phe- Cys] - NH2 ( Doc) z

cycl o[Q/s-Phe Phe D Tr p- Lys- Thr - Phe- Cys] - NH2 ( Doc),

Doc) zLys- ' Cﬁ'—@&l@éﬁlo[@ eryrBh% LQ‘AIJcRs]ITM%HT%mﬂE@B Cys] - NH2
cycl o[ Gys-F B-Lys-T
&5 Tyr-DTrp Lys Th r-Phe Q/s] NH2 HN HN HN HN 07

N )J—-Doc-D-Phe-cycIcw[Cys-Tyr-D-Trp—Lys—AbLi-Cys]-Thr-NH2
H

N /u—(Doc)Z-D-F’he—cyclo{Cys-Ty'r-D—Trp—Lys—Abu—Cys]—Thr—NH2
H .

I Doc);-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]- Thr-NH,
N
H

J-I— (Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,
N
H

N )-l—(DQr.:)3-!_ys-D-Tyr—D-Tyr—cycIo[Cys—Phe-D-Trp-Lys-Thr-Cy's]-Thr-NH2
H

N )J— (D-Ser)s-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-B-Trp-Lys-Thr-Cys]-Thr-NH,
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(Doc) z cycl o[ Cys-Phe-Tyr-D- Tr p- Lys- Thr - Phe- Q/s] NHZ S--(Doc)

cycl o[ Cys- Phe-Tyr - D Tr p- Lys- Thr - Phe- Cys] -NH2 0 (DQOC) ZLys- D- ﬁ/? MT@%
cycl o[ Cys-P he-Tyr-D Trp-Lys- Thr - Phe- Cys] - N H2

Ser - cycl o[ Cys- Phe- Phe-D Trp-Lys-Th r-Phe-Cys]-N H2 0

D-Nal - cycl o[ Cys- Tyr-D- Tr p- Lys- Val - Cys] - Thr-N H2

D- Phe-cyc S-Tyr-D- Ty p-Lys-Thr-Cys]-Nal -NHZ 0 3-

D- Phe-cyc 3- Brodb_'([yge}m DERDlYS o wp@@-} ,_p-rh 3h(§H2005 07 DEC 2005
HN H 0 e~ el o Cy yr-Q ?rpyc [Sji}ss rp-l; Fhr'NHz, Conpound B
Doc- D- Ph&=t S- Tyr-DTrp Lys- Abu- Cys] - Thr-N HZ

N /u— (D-Sen);-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thi-Cys}-Thr-NH,
H

o /IJ_ D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}- Thr-NH,

o )l—D-Phe—cyclo[Cg,r&‘.-(3-Brc.\mo-Tyr)-D-Trp-!.3,rs—'!‘hr—Cys]-Thr—NH2

o J—_ D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Thr-Cys]-Nal-NH,

o L b Phecyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

o )J— Doc-D-Phe-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys}- Thr-NH,
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(Doc)i D Phe-cycl o[ Cys-Tyr-D Trp-Lys- Abu-Cys]-Thr-NHz (Doc) a

D- Phe-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr - NHz ﬂ{BE{J yilll)
(DQOC) zLys-D- Tyr - D- Tyr - cycl o[ Cys- Phe- D Tr p- Lys- Thr-Cys] - Thr- N

(DOC) 3Lys-D- Tyr- D Tyr-cycl o[ Cys- Phe-D- Tr p- Lys- Thr - Cys] - Thr-NH2 (D-Ser)5
Nl e- D- Tyr - D- Ser - cycl o[ Cys- Phe- D- Tr p- Lys- Thr- Cys] - Thr-NHZ 07 DEC 2005 HN HN

D- Nal -wcl Q ; -DPTrp-Lys-Val - Cys] - Thr- NHZ

"ﬁ- 3- Brono- Tyr ) - D- Tr p- Lys- Thr - Cys] - Thr - NHZ
D- Phe- cycl o[ Cys-|Tyr - D- Tr p- Lys- Thr - Cys] - Nal - NHZ
D Phe-cycl o[ Cys- -D Trp-Lys- Abu- Cys] - Thr- NHZ
Doc- D- Phe-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NHZ | D7DEC 2005 0 , JL-
cycl o[ Cys-dyr-D Trp-Lys- Abu- Cys] - Thr- NHz HN
(Doc)y-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

. L (Doc),Lys-D-Tyr-D-Tyr-cyclo[Gys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,

o J— (Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,

o )l— (D-Ser);-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

o J-I— (D-Ser);-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

N )I— D-Phe-cyclofCys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
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H (Doc) 3 D Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr - NHz @7 BEC 2005
(Doc) 2Lys-D Tyr-D Tyr-cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - NHz
(Doc) aLys-D- Tyr- D Tyr-cycl o[ Cys- Phe-D- Tr p-Lys- Thr-Cys]-Thr-NHz (D-Ser)5
Nl e- D- Tyr - D- Ser - cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - NHz '
(DSer)SLys DTyr-DTyr cycl o[ Cys- Phe-D Trp-Lys-Thr-Cys] - Thr- NH2
T p-Lys-Thr-Cys]-Thr-ol 7 DEC 2005 0 (Doc)3

Elt: sUJhQ-E icl ]’he-Bh'I; ThN Hv ol
%[LSIL%?S VAP p%le PN ER HN H O y--(Doc)3
.- r-DTrp Lys- Vi --Q/s] Trp NHz Doc- N
| e- D Tyr- D Sern %o[ Cys-Tyr-D-Tr p- Lys- Val - Cys] - Tr p- NH2

N )J-— D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,
H

N )J— (Doc)s-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Va}-Cys]- Trp-NH,
H .

N J— Doc-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,
H

N )-I— (Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,
H

. L (Doc), LysD-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,
H

N /”— (D-Ser)g-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,
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(Doc) zLys-D- Tyr-D Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys- Val - Cys] - Tr p- NHZ

(Doc) 3Lys- D- Tyr- D- Tyr - cycl o[ Cys- Tyr - D- Tr p- Lys- Val - Cys] - Tr p{NHAET 208%r ) s
Nl e- D- Tyr - D- Ser-cycl o[ Cys- Tyr-D-Trp-Lys-Val - Cys]-Trp-NHZ 0 7 DEC 2005
(D Ser)sLys-D Tyr-D Tyr-cycl o[ Cys-Tyr-D Tr p- Lys- Val - Cys] - Tr p- NH2

D Phe-cycl o[ Cys-Phe-D Trp-Lys-Th r-Cys]-Thr-ol HN O O-- (DOC)3

s- Phe-D- Ty p-Lys-Thr-Cys]-Thr-ol 10 Qi '-

-Iyr-D =R, -LYSD- Ty Pa-Cyeld[ Oys-TV-E-Tp-Efs-Val-CYs]- Trp-
A J'lrm}ﬁ gs_tgﬁd({y%@} _yyr[og_ﬂﬂ%ﬁﬁ 506 s,

D- Phe- gpCl g - TN

Doc- N e- B DSer - cycl o] Cys- Tyr - D- Tr p- Lys- Val - Cys] - Tr p- NH2

(Doc) zLys- D-Tyy AD- Tyr - cycl o[ Cys- Tyr-D- Trp- Lys-Val - Cys] - Trp-NZI HN 0 7 DEC
20056 HO O ( ys- D Tyr-D-Tyr-cycl o[ Cys- Tyr - D- Tr p- Lys- Val - Cys] - Tr p- NH2

O
o J— D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

O
o J— (Doc),y-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

O
o)l— D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,

o]
o J—— (Doc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Val Cys]-Trp-NH,

0
o )I— Doc-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,

o]
)l— {Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH
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(D-Ser)5 Nl e-D Tyr-D- Ser-cycl o[ Cys-Tyr-D- Tr p- Lys- Val - Cys] - Tr eﬂ-\lNHZ H

(D- Ser ) sLys- D- Tyr - D- Tyr - cycl o[ Oys- Tyr - D- Tr p- Lys- Val - Oys] - Tr p-tNéz B 2085 0 0
D- Nal -cycl o[ Cys-Tyr-D Trp-Lys-Val -Cys]-Thr-NH2 0 0 ~ .

D- Phe-cycl o[ Cys-Tyr-D Trp-Lys-Thr-Cys]-Nal -NH2 O O -

D Phe-cycl o[ Cys-(3-Brono-Tyr)-D Trp-Lys-Thr-Cys]-Thr-NH2 O O

D- Phe- cyc}@ s-Tyr-D- [y p- Lys- Abu-Cys] -Thr-NH2 0 7 DEC 2005 HN HN HN HN C O

u ~ Doc-[} J;t cl O[ qolﬁ-u Ydoé)a- ySTJ-‘RF-&%§5ym]y§-1%!E§‘]'r§-I:I;stl\'}ai-é\)llg-z rp-NH,

(o]
o /u— {D-Ser);-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,,

)
L. (D-sen-Lys-D-Tyr-D-Tyr-cycloCys-Tyr-D-Trp-Lys-Val-Cys]- Trp-NH,
0

0 O

)k/\/u— D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,

N
H

o] O

J‘I\/\/u— D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Thr-Cys]-Nal-NH,

N
H

o] o]

/“\/\/”—— D-Phe-cyclo]Cys-(3-Bromo-Tyr)-D-Trp-Lys-Thr-Cys}-Thr-NH,

N
H

0 O

w— D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
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O O (Doc) 2- D- Phe-cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cys] - Thr - NH2 OOI ~ (Doc)a ‘

D- Phe- cycl o[ Cys- Tyr - D-Tr p- Lys- Abu- Cys] - Thr-NHZ O O 87 Zuqﬁ

(Doc) zLys-D- Tyr- D- Tyr - cycl o[ Cys- Phe- D Tr p- Lys- Thr - Cys] - Thr-NHZ O o]

(DQOC) 3Lys-D- Tyr- D Tyr-cycl o[ Cys- Phe-D- Tr p- Lys- Thr-Cys]-Thr-NHZ O O ~~~- -

(D-Ser)s Nl e-D Tyr-D- Ser-cycl o[ Cys- Phe-D- Tr p- Lys- Thr-Cys] - Thr-NHZ O O

(D Ser)rokys %Tyr-DTy(g cycl g[ Cys- Phe-D- Tr p-Lys-Thr-Cys] -Thr-NHZ - 07 DEC
oL

2005 HN i} Doc-D-Phe-cyclo]Cys- TyrDTrpLsAbu I-Thr-NH,
(D- Ser J8LY3 N -TYCI6] Cys- Phe- D- Tf p- Lys- hrs e TR - NH2

O O

N )K/\/u— {Doc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
H

O O

N )-I\/\/u— {Doc)y-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
N )

0 0

w— {Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

N
H

Q O

k/\/u— {Doc)y-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

N
H

o O

/l'k/\/u— (D-Ser)s-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

N
H

O O

J-K/\/u— (D-Ser), -Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,
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O O ~~- D-Phe-cycl o[ Cys- Phe- D Tr p-Lys- Thr-Cys]-Thr-ol O O N -g(?DﬁE:tS r
D- Phe- cycl o[ Cys- Phe-D-Tr p- Lys- Thr-Cys]-Thr-ol HO0 O . 2005

D- Phe-cycl o[ Cys-Tyr-D Trp-Lys-Val -Cys]-Trp-NH2 0 0 ,~ (Doc)3

D- Phe-cycl o[ Cys-Tyr-D- Trp-Lys-Va--Cys]-Trp-NH2 O O Al-

DoeNl e- D Tyr- D Ser -cycl o[ Cys-Tyr-D Trp-Lys-Val -Cys]-Trp-NH2 0 O

(Doc) zLysyDxJyr-D- Tyr-cycl o[ Cys- Tyr-DTrp Lys-Val - Cys] - Tr p- NH2 0 7 DEC 2005

'S’S & gM%%&D%L oS S e 0 o 0 °

o] 0]

NJ'I\/\/U— D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-of
H

G O

w— (Doc),;-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-of

N
H

O 0

M— D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,

N
H

o] o

/”\/\/u— {Dog)s-D-Phe-cyclofCys-Tyr-D-Trp-Lys-Vay-Cys]-Trp-NH,

N
H

0 O

)k/\/u—— Doc-Nle-D-Tyr-D-Ser-cyclofCys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,

N
H

O 0

/U\/\/u— (Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,
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- (D Ser)SLys-D Tyr-D- Tyr-cycl o[ Cys- Tyr- D Tr p- Lys- Val - Cys] -HWpE@HZZnﬁgrrpound
E HN HN D-N al -cycl o[ Cys-Tyr-D- Tr p- Lys- Val - Cys] - Thr - NH2 v

D- Phe-cycl o[ Cys-Tyr- D Trp-Lys- Thr- Cys] - Nal - NH2

D- Phe-cycl o[ Cys- (3-Bromp- Tyr) - D- Tr p- Lys- Thr - Cys] - Thr- NH2 ( DOC) 2

D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys]-Thr-NH2 0 7 DEC 2005 HN HN (Doc) 3

D- Phe-cyc Hs-Tyr-DTd;p- LysgAbu- Cys] - Thr-NH2 Doc- N

| e- D Tyr - er?cycl o[ Cyl- Phe- - Trys LySsht +.C ~ThrsNHR oo

(oo e Ty Drryyer oleys: Phar B P B W Bsymopyp e

(Doc) 3Ly -D’Tyr-cycl o[ Cys- Phe-D Trp-Lys-Thr-Cys]-Thr-NH2 (D Ser)s

Nl e- D- Tyr - D- Sej -Ncycl o[ Cys- Phe-D Trp-Lys-Thr-Cys]-Thr-NH2 (D-Ser), o
Lys- D Tyr-D- Tyr L&)Le’l o[ Cys- Phe-D- Tr p- Lys- Thr - Cys] - Thr - NH2

(D Ser) SLys-D- Tyr- D Tyr -cycl o[ Cys- Phe- D Tr p- Lys- Thr- Cys] - Thr - NH2

D Phe-cyc s- Phe-D-Tgp- LysThr- Cys] - Thr-ol  (Doc) 3

D- Phe- cyc] - Phe- DNT P- LYSHTHE s &Y RL5-FB 58 byotoicys Tyr--Trp-Lys-Val-Cys) Trp-NH,

o} o

w— (D-Ser)s-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,

Compound E

D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Thr-NH,

D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Thr-Cys}-Nal-NH,

D-Phe-cyclolCys-(3-Bromo-Tyr)-D-Trp-Lys-Thr-Cys]-Thr-NH,

(Dog),-D-Phe-cyclo][Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
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D- Phe-cycl o[ Cys-Tyr-D-Trp-Lys-V al -Cys]-Trp-N H2 (Doc) a 87 DEC 2005

D- Phe- cycl o] Cys-Tyr-D- Tr p- Lys- Va] - Cys] - Tr p- NH2

Doc- Nl e- D- Tyr-D- Ser-cycl o[ Cys- Tyr-D-Tr p- Lys- Val - Cys] - Trp- N H2

(DQC) ZLys- D- Tyr - D- Tyr - cycl o[ Cys- Tyr- D- Tr p- Lys- Val - Cys] - Tr p- NH2

(DQOC) 3Lys-D- Tyr-D Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys-Val - Cys] - Trp- NH2 O7 DEC 2005

HN ( D Ser | e-D Tyr-D Ser-cycl o[ Cys- Tyr-D- Tr p- Lys-Val - Cys] - Tr p- NHz
(D-Ser)5 A yr-cycl o[ Cys- Tyr-D- Tr p- Lys- Val - Cys] - Tr p- NH2

D- Nal - emCl 0 ¥ rT - DHOoe)pl-Bhy syefs-TRP S ipo-LiBkpu-Gpta he-NNH - NH

D- Phe- cyH# yr - D- Tr p- Lys- Thr- Cys] - Nal -NHz NH

D- Phe- cycl of

: N( 3-Brono-Tyr)-D Trp-Lys-Thr-Cys]-Thr-NHz NH (Doc) z
D- Phe-cycl o] QIS-LF)W- D Tr p- Lys- Abu- Cys] - Thr- NHZ

Doc-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}- Thr-NH,

(Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

(Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

(D-Ser);-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

(D-Ser)y-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

(D-Ser)s-Lys-D-Tyr-D-Tyr-cyclofCys-Phe-D-Trp-Lys-Thr-Cys]- Thr-NH,
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(Doc) 3 D Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr- NHz DocN
| e- D Tyr-D Ser-cycl o] Cys-Phe-D-Tr p- Lys- Th r-Cys] - Thr- NHz 08?)@@[32% HN HN
HN HN (Doc) zLys-D- Tyr-D Tyr-cycl o[ Cys- Phe- D Tr p- Lys- Thr-Cys] - Thr -
(Doc) 3Lys-D- Tyr- D Tyr-cycl o[ Cys-Phe-D Trp-Lys-Thr-Cys]-Thr-NH2 (D Ser)s
Nl e- D- Tyr - D- Ser - cycl o[ Cys- Phe- D- Tr p- Lys- Thr- Cys]-Thr-NH2 (D-Ser), 0
Lys- DTyr P Jyr - cycl o[ Cys- Phe- D Tr p- Lys- Thr - Cys] - Thr - NH2
i 2Tyr - cycl o[ Cys- Phe- D- Tr p- Lys- Thr-Cys]-Thr-NH2 H N
%|I%p@dﬁfﬂy&#&y§{mrmWS] Thr-NH2 O NHO NH O H

(Doc)y-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-¢l

D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,

{Doc)y-D-Phe-cyclofCys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,

Doc-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,

(Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyi-D-Trp-Lys-Val-Cys}-Trp-NH,

{Doc)s-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys)-Trp-NH,
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H N-(CH2)3-N Ir D Phe-cycl o[ Cys-(3-Brono-Tyr)-D Trp- LyS'TDrTx%E]ZBﬁEr'NHZ
Il NH O 07 DEC 2005 HNH ,N (CH2)3-N-r (Doc)z

D- Phe-cycl o[ Cys-Tyr-D Trp-Lys- Abu-Cys]-Thr-NH2 0 H N (CH2) 3- N~ (Doc) 3

D- Phe-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cys] - Thr-NH2 O JNH O HN HN HN HN HN H
N( CH2) 3- NI r Doc- NI e- D- Tyr - D- Ser - cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - NH2

H 0

(D-Ser);-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,

(D-Ser)y-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]- Trp-NH,

HN N AN S/\]/ D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Thr-NH,
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Doc- Lys- Qcycl o[ Cys- Phe- DTr -Lys-Thr-Cys]-Thr-NH2 0 7 |i E (Doc),
Lys- D Ty SRy s Phe-BeThpe Ty TYI“ﬁ’F”@% wﬁmtyﬂm@vﬂ RENA N

cygl o[ @ys- Phg- D- Tr p- Lys Thr- Cys] - Thr-NHz 2005 and

.- AEPA- Lys- rNDWrﬁS'/clo[cys Phe-D- Tr p- Lys- Thr-Cys] - Thr-NHz 0

~

N ASY AEPA-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,

NH @ ©

and

P SYAE PA-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

J

HN

or a pharmaceutically acceptable salt thereof.

In another embodiment the invention features a compound according to the formula:
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or a pharmaceutically acceptable salt thereof. In another enbodi nent the

i nvention features a conpound according to the formula: O @P@@CZQ% Aepa-
D Nal-cyclo [Cys-Ty r-D- Trp- Lys-Val-Cys]-Thr- NH 2 .

Aepa- D- Phe-cycl o[ Cys-Tyr-D- Trp-Lys-Thr-Cys]-Nal -NH2 O

Aepa- D- Phe-cycl o[ Cys- Phe- D- Tr p- Lys- Thr- Cys] - Thr-ol  Aepa-D-P he-cycl

o[ Cys-Tyr- r p- Lys- Abu- Cys] - Thr- NH2 Doc- Aepa-D- P

he-cycl of y—r D Trp- Lys- Abu- E% ]-Thr - NHZ g
( Doc) zﬁ«ﬁ e S f Ny e AWoR-Bpdys ikt yuskiFy NH, s
(Doc) , Ae e-c cIo[Q/s Tyr-DTrp Lys- Abu- Cys] - Thr - NH2

(Doc) gAepa- encycl o[ Cys- Tyr-DTrp Lys- Abu- Cys] - Thr - NHZ

( Doc) SAepa<®Phe-lcycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Oys] - Thr-NHZ

(Doc), Aep

oes C_l O[ﬁgigyr- %Iki?%lf‘&%%r\ﬁ% ks gﬁs]gzl zé\gp?)egor mat . skc

05 Lys-DTyr-B Tyr-cycl o[Cys Tyr-DTrp Lys- Abu- Cys] - Thr - NH2

s /ﬁ( Aepa-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

0

3 /\n/ Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
O

S/\”/ Doc-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

O

S/\[( (Doc),~-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

{Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
S/\l_(

i .

S /\n/ {Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

s /\’( (Doc)s-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,,

0

s /ﬁ‘( {Doc)s-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

]

s Y (Aepa),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

0

p33-ss2_5-15-02 reformat.skc
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Doc- Aepa- Lys-DTy r-D- Tyr-cycl o[ Cys-Tyr-D Trp-Lys- Abu- Q/s] Thr -NH2 (Doc) Z
Aepa- Lys- DTyr-D- Tyr-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr - r

(Doc) 3Aepa- Lys- DTyr- D Tyr -cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Q/s] hr- NQZZQ%
(Doc) 4Aepa- Lys- DTyr - D- Tyr - cycl o[ Cys- Tyr- D- Tr p- Lys- Abu- Cys] - Thr - NH2

(Doc) 6- Aepa- Lys- DTyr-D- Tyr-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cys] - Thr - NH2

(Doc) sAepa<tys- DTyr - D- Tyr - cycl o[ Cys- Tyr-D- Tr p- Lys Abu- Cys]-Thr-NH2 (Doc)Z
(Aepa) ZLyp yﬁ DTyr-cycI o[ Tyr-D Trp-L s] - Thr-NH2 (Aepa)z

D- Phe- )¢l : D §FF qiﬁbg&fﬁd Pl ‘KIIQZTFFOL"?A 1} 2pepa- D- P

he- cycl ol-&y - 1 gdo- Tyr) gD Tr p- Lys- Val - Cys] - Thr - NH2

D- Phe-cycl o[ Cy & odo- Tyr) - D- Tr p- Lys- Val - Cys] - Thr - NH2

Doc- Aepa- [ Cys-(3-1o0do-Tyr)-D Trp- Lys Val - Cys] - Thr- NH2 ( Doc) 2
Aepa- D- Phig S- (3 | od T rp-L V

(Doc) 4ARpaz/t. Pf o ?’? %%LD%?ET? cbé-{"?cysqf DW@JFH&/?}S\%BNHZNW Doc- D- P
he- cycl of=€ R- | n Tyr)oDTrp Lys-Val - Cys] - Thr-NH2 (Doc) z

D Phe- cyclo[ ; | odo- Tyr)-D Trp-Lys-Val -Cys]-Thr-NH2 (Doc) 3
] odo- Tyr) - D Tr p- Lys-Val - Cys] - Thr-NH2 (Doc) 4

Ty E)OC"%PIIL%-E;T%SU Kﬁl Lyc%:?J-Ty;rB Ifl'rpmt!)ZAbg CZS] %QHZ 005
rp-Lys
0

S/\n/(Doc)z—Aepa-Lys-DTyr—D-'i'yr—_r:.y,rcto[Cys-Tyr-D—Trp—Lys-Abu—Cys]-Thr—NH2
s /ﬁ((Doc)a-Aepa—Lys-DTyr—D—Tyr—cycIo[Cys-Tyr-D—Trp—Lys-Abu—Cys]—Thr—NH 5

S/\[( {Doc) -Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

s W(Doc) s-Aepa-Lys-DTyr-D-Tyr-cyclo]Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

G

s /\I‘((li)or.:)G-Aepa-Lys—DTyr-D-Tyr—cyc:lo[Cys—Tyr—D—'i'rp—Lys-Abu—Cys]-Thr-NH2

]

s /\[((Doc)g—(Aepa)z-Lys-DTyr—D—Tyr—ccho[Cys—Tyr-D—Trp—Lys—Abu—Cys]-Thr-NH2

0

(Aepa),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
S/Y
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O Aepa- D- Phe-cycl o[ Cys-Tyr-D Trp-Lys-Thr-Cys]-Nal -NH 2 Aep - | o
[ Cys- Phe- D Tr p- Lys- Thr - Cys] - Thr - ol aﬂDfﬁgﬁ ﬁﬁﬂ%
D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr-NH 2

Doc- D- Phe-cycl o[ Cys- Tyr-D Trp- Lys- Abu-Cys]-Thr-NH 2 O (Doc) 2

D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr-NH 2

Aepa- D- Phe=gy cIHo[ Cys-Tyr-D- Trp-Lys- Abu- Cys] -Thr-NH 2

Doc- Aepa- D el'c cIo[Q/ Tyr z rp- LyS- - -Ihr-N 2

Aepa- DyRAe> ' I‘/-\I?ﬁA E-E-Pge—ﬂ%%[&bé]lo%§%r)-%q p—é.ysljla?-(;ys -‘Ru(r)ﬁ?-l

(Doc) 4Aehpa e-cycl o[ Cysp Tyr-D Trp- Lys- Abu-Cys]-Thr-NH 2 -~-y (Aepa)Z
D- Phe-cycl o] Cyg-¥yr-D- Tr p- Lys- Abu- Cys]-Thr-NH 2 0 -52 07 DEC 2005

AN Lys- DTyr Tyr ycl o[ Cys-Tyr-D- Tr p- Lys- Abu-Cys]-Thr-NH 2 D

Aepa- Lys- -B-Tyr- cycl o[ Qés Tyr-D Trp-Lys- Abu-Cys]-Thr-N H 2

Doc- Aepa D D s ychppys @WPﬁwL%mAmu\lat\}@]-T"er NH

S/W_(Doc-Aer.:a-D-Phe—c:yt:.lo[Cys—(3-Iodo—'ﬁ‘yr)—D-Trp—L),rs-Vaﬂ-Cys]—Thr—I\IH2

— 0

S/\"/(Doc)z-ﬁ-\epa—D-F‘he—cyclo{Cys- (3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,

S
— 0

/\n/ {Doc)-Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,

g /\[(Dor:—D-Phe-c:yrclo[Cys-(".”-Iodo-Tyr)—D-Trp-Lys-Vai-Cys]-Thr—NH2

0]
s /Y(Doc)z—D-Phe-cyc[o[Cys—(3-Iodo—Tyr)—D—Trp—Lys—Val—Cys]—Thr—NHz
s /\n/(Doc)3-D—Phe—cyc[o[Cys—(3~Iodo-Tyr)-D-Trp~Lys~VaI—Cys]—Thr—NH2
0]

s /\ﬂ/(Doc:)4-D-F’he-cyc;lo[Cys—(ﬁ—lodo—Tyr)—D—Trp—Lys-Vall-Cys]—Thr—NH2
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HNTTTn 2

(Dock- Aepa- Lys- DTyr - D- Tyr -cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cys] - g) m&-ﬂ N 1 T
T H (Doc) 3- Aepa- Lys- DTyr-D- Tyr-cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cys]

2 0 (Doc)4 Aepa-Lys-DTyr-D Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr - NH2 0

~(Doc)5 Aepa-Lys-Drlyr-D Tyr-cycl o[ Cys-Tyr-D- Tr p-Lys- Abu-Cys]-Thr-NH 2 O
pa- Lys- DTyr-DTyr-cycIo[Cys Tyr-D- Trp-Lys- Abu-Cys]-Thr-NH 2 O

eha)z Lys-DTyr-D- T s-Tyr-D- Tr s Abu- Cys] - Thr - NH2
O ~(Aepa)z @\Tfr’ %/55“?‘?6% Qﬁﬂ&'@ T*hCS’S]Néf M1 20 07 DEC 2005

/\]/Aspa-D-Phe-cycIoICys—Tyr-D—Trp—Lys—Thr—Cys]-Nal—NH 2
0

/YAepa-D-Phe-cyclo[Cys-Phe-D-Trp-Lys—Thr—Cys]—Thr—o]
0O

H
HN

/Y D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH ,
— O

/ﬁ(Doc—D—Phe-c:yclo[Cys-Tyr~D~Trp~Lys—Abu-Cys]—Thr—NH 2

O
/\n/ (Doc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys)l-Thr-NH
0

---IT

/\[(Aepa—D-Phe-cyclo[Cys-Tyr-D—Trp—Lys—Abu—Cys]—Thr—NH 2
HN

—— 0O

/YDoc—Aepa—D-Phe—cyclo[Cys—Tyr—D—Trp—Lys-Abu—Cys]—Thr—NH 2

0

(Doc} ~-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH

/\[( {Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH

/ﬁ‘]/(Aepa)Z—D-Phe—cyclo[Cys-Tyr-D—Trp—Lys~Abu—Cys]-Thr—NH 5

]
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HHHHHDP he-cycl o[ Cys-(3-1 odo-Tyr)-D Trp-Lys-Val - h;jw
Doc- Aepa- D- P he-cycl o[ Cys- (3-10do-Tyr)-D Trp-Lys-Val - Cys] - Zm:)a D-P
he-cycl o[ Cys-(3-1 od o-Tyr)-D Trp-Lys-Val - Cys] - Thr- NH2

(Doc) 2Aepa- D- Phe-cycl o[ Cys- (3-10do-Tyr) - D Trp- Lys-Val - Cys] - Thr - NH2

(Doc) gAepa- D- Phe-cycl o[ Cys- (3-10do-Tyr)-D Trp-Lys-Val - Cys] - Thr-NH2 (Doc) 2
D- Phe- cyckopf€ys- (3-1o0do- Tyr) - D Tr p- Lys- Val - Cys] - Thr - NH2

Doc- D- Phe Vsl [ S- f)l_odo ﬁ%’“B}TY_f": C"{%}’IS'T&ST%S]%NE&S]% (Doc) 4

Iodo Tgsr) DTrp Lys VaI Cys]-Thr-NH2 0 7 DEC 2005 H

Hyr-D Tyr-cycl o[ Cys- Tyr-DTrp Lys- Abu- Cys] - Thr - NH2

EggggﬁtﬁrHDTyr cycl o[ T Thr
(DOC) 3LpS- ./1 = % Lrgle)B_D]]:yPcylEI@ysﬁgxr- %ﬁ_}'s—ﬁtw Cy%hlﬁr-NHz

N /\l_(Doc-Aepa-Lys- DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH
2

= O

H
' (Dock-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH
HN i 2
— 0]
H

H
N ' /W]/(Doc)3~Aepa-Lys~DTyr—D—Tyr-cyclo[Cys—Tyr—D-Trp—Lys-Abu—Cys]-Thr—NH
2
= o
H
H
HN ' /ﬁ_( (Doc),-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
— 0

Ho|
H
N ' /Y(Doc)s—Aepa-Lys—DTyr—D-Tyr—cycl0[Cys—Tyr~D—Trp-Lys—Abu-Cys}-Thr—NH 2
H
H
' Doc)-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH
HN /\ﬂ/()spyyyy[yy p-Lys-Abu-Cys] 2
— 0
H
I-! /\]/(Doc)z-(Jﬁ\epa)z-Lys—DTyr-D—'i'yr—cyclo[Cys.-Tyr-D-Trp-Lys-Abu-Cys]-Thr—NH2
HN
H
H. (Aepa),-D-Phe-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH
HN i 2
= o}
H
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Doc- Lys- DTyr- D Tyr -cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cys] - Thr - NH2

(Doc) sLys-DrTyr-D- Tyr-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-ﬂl—[@g{g? REC 2005
Doc-Lys-DTy r-D-Tyr-cycl of Cys-Tyr-D Trp-Lys-Abu-Cys]-Thr-N H2

(Doc) ZLys- DTyr - D- Tyr - cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NHZ S-~Y (Doc) 3
Lys- DTyr-D- Tyr-cycl o[ Cys- Tyr-D-Tr p- Lys- Abu-Cys]-Thr-NHZ 0 H S, , y(Doc) 4
Lys- DTyr - r-@clo[Q/s-Tyr-DTrp- Lys- Abu- Cys]-Thr-NHZ O H

E 888 gLyS - g%%%![‘/%%a%/f; é‘&“‘? 4’5@"%’2@ %i} éys 07 DEC 2005
Doc- D- Phe $- Tyr - D-dr p- Lys- Abu- Cys]-Thr-N H2 (Doc) z
D- Phe- cycl o[ yr-D- Trp-Lys- Abu- Cys]-Thr-NH2 (Doc) 3
D Phe- cycl.c yr-D- Tr p- Lys- Abu- Cys] - Thr-NH2 (Doc) 4
D- Phe- (:;C sl Tyr-b ;I'r p- Lyr')s-h'ab‘eb ~cyclo] ys](3 I-ggo-Tylr\)l-ll_ljorp Lys-Val-Cys}-Thr-NH,
o]
H
H

S/w( Doc-Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,

Doc),-Aepa-D-Phe-cyclo]Cys-(3-lodo-Tyn)-D-Trp-Lys-Val-Cys]-Thr-NH
s/ﬁ]/( )o-Aep cyclo[Cys-( yr) p-Ly ys] 2

0

s /Y (Doc),-Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]- Thr-NH,

O

S/\ﬂ/ Doc-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys}-Thr-NH,

s /\f((Dc»c)z-D-F-’he-cyc:Eo[Cys—(Ci-Iodo—'l‘yr)—D—Trp—Lys—VaI-CysI—Thr—NH2

0O

s /\l_((Doc)S-DPhe-cyclo[Cys—(S-Iodo-Tyr)-D—Trp—Lys—Va[—Cys]—Thr—NH2

0

S/\ﬂ/ (Doc),-D-Phe-cyclo[Cys-(3-1odo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
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(Doc)5 D Phe-cycl o] Cys-Tyr-D Trp-Lys- Abu-Cys]-Thr-NH2 ( Doh) fi
D- Phe- cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NH2 (Doc), o DEC
D- Phe-cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cys] - Thr - NH2 07 DEC 2005 (Doc)
D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr- NH2 (Doc) 4

Aepa- D- Phe-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr - NH2

205

(Doc) 5Aepa-£ e-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr-NH2 ( DOC) 6

D Phe- cycl -H’yr-DTrp Lys- u- %s -Thr-NH2 S, -y

(Doc) 13Agp &0y POy PR Ry B ARSIy SY-Prip-Lysedy- Sl ec 2005
Aepa-D- N ¥§ s-Tyr- rp-Lys-Val -Cys]-Thr-NHz Aepa-D-P h

e-cycl o[ Cys- DNTT p- Lys- Thr-Cys] N al -NH2 Aepa- D- Phe-cycl o

[ Cys- Phe- D Tr p- LWSL;?(V‘Q’S] Thr-o I D-P he-cycl o[Cys-Tyr- D Trp-Lys-Ab
u-Cys]-Th r- N H2 c- D- Phe-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr - NH2
D- Phe-cycl S- Tyr-D- Tr p- Lys- Abu- Cys] - Thr - NH2

Aepa- D- Ph ! U[ Q/S- Ty gwbé‘c\fzﬁy%yﬁ-g!ﬁl%ygg{C}s’l‘ﬁzr-D-Trp-Lys-Abu-Cys]-Thr-NH2
0]

s /\r(Doc)a-Lys-DTyr-D-Tyr-cycIo[Cys—Tyr—D-Trp- Lys-Abu-Cys]-Thr-NH,
o]

t S/\ﬂ/ {Doc),-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

s /\H/ (Dac)s-l.ys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

o)

s /\n/(Doc)s-Lys—DTyr-D-Tyr-cyclo[Cys—Tyr—D-Trp—Lys—Abu—Cys]—Thr~NH2

O

-5h_




Doc- Aepa- D- Phe- cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cys] - Thr-NHz
Aepa- D- Phe- cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr - NH2 g%m&
he-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr - NH2 (Aepa)z

D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] -Thr-NH2 -59 07 DEC 2005 H
(Doc) 4Aepa- Lys- DTyr - D- Tyr - cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr - NH2

Lys- DTyr - cycl o[ Cys-Tyr- D Tr p- Lys- Abu- Cys] - Thr - NH2

Aepa- Lys- [ Tyr-cycl o] Cys- Tyr-DTr - Lys- Abu- Cy _]_ Thr - N

Doc- Ae yr s €yt oPE/ Py Vr‘Flrf'OL% THHHT feyé‘TAbFrﬁVSNhFﬁH
(Doc) ZAejpa -D Tyr-cgycl o[ Cys-Tyr- D Tr p- Lys- Abu- Cys] - Thr - NH2

(Doc)3Aepa Lys-IDNT - D- Tyr- cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NH2 O
(Doc) 5Aepa- Lys- FIb'ﬂyr-DTyr-cycI o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr - NH2
by s- DTyr - D- Tyr-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NH2  (Doc) 2
rHDTyr cycIo[Q/s Tyr-D-Tr p- Lys- Abuy%g Thr-NH2 (Aepa) Z
(%HLGy%ﬁYI“Wﬁ ye CMF'E[CFJS?T RlogBbyysl-Thr-N

S/\ﬂ/ {Doc);-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

s /\l'( {Doc) -Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

0

s /Y (Doc)s-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

0

s /\[((Doc)s-Lys—DTyr—D-'I'yr-c:yrcl(J{C),rs-Tyr-D-Trp-Lys—/i’\bu-Cys]-Thr-NH2

0
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HHHHH Aepa-D- P he-cycl o[ Cys-(3-1 odo-Tyr)-D Trp-Lys-Val - Cys] - Thr- NH2
Doc) 4 D Phe-cycl o] Cys-(3-10do-Tyr)-D- Tr p-Lys- Val - Cys] - Thrg %IIEE

D- Phe-cycl o] Cys-(3-1 odo-Tyr)-D- Tr p- Lys- Val - Cys] - Thr - NH2 C 2085

Doc- Aepa- D- Phe-cycl of Cys-(3-1o0do-Tyr)-D Trp-Lys-Val -Cys]-Thr-NH2 (Doc) 2
Aepa- D- Phe-cycl o[ Cys- (3-10do-Tyr)-D Trp-Lys-Val - Cys] - Thr - NH2

(Doc) gAepa~D=Phe-cycl o[ Cys- (3-1 odo-Tyr)-D Trp-Lys-Val -Cys]-Thr-NH2 Doc-D- P
he-cycl of 3H odo Tyr)-D- Trp-Lys-Val - Cys] - Thr- NH2 ( Doc) 2

D- Phe- : %y‘f\)\[rlai Beqob-Phe-cyatdl C1ayRT-DFTip-Li-Eou-GyBb EHraiH,

D- Phe- yr) DTrp Lys-Val -Cys]-Thr-NH2 HH H 0 7 DEC 2005

y ! ycIo[Cys Tyr - D-Tr p- Lys- Abu- Cys] - Thr-NH2 (Doc) 2 Lys-
DTyr-DTyr-cycIel[ Ss-Tyr-D- Tr p-Lys- Abu-Cys]-Th r- N H2

S/\l_((Doc:)z-D-Phe-c:yc:lo[Cys—TyrmD-Trp-Lys-/ﬂ\bu-C:ys]-Thr-N H,
o)

s /\H/ (Doc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

o

H
: s (Doc),-B-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
HN Y
= 0]
N
" I\/
H
N ' s /\ﬂ/ (Doc)s-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

s /ﬁ( (Doc)g-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

0

HN

; s /ﬁ}/(Doc)1D-D-Phe~cyc|o[Cys—Tyr—D-Trp-Lys—Abu-Cys]-Thr—NH2

— 0

-57-




(Doc) 3- Lys-DTyr-D Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] ?b NH2

( Doc) gLys- DTyr - D- Tyr - cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Q’ NCR2005

(Doc) 5Lys-DTyr - D- Tyr-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr - NH2
(Doc)fiLys-DTyr-D Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr-NH2 07 DEC 2005
H H (Doc)fi D-Phe-cycl o[ Cys-Tyr-D- Tr p-Lys- Abu- Cys] - Thr - NH2

~Phe- cycl o[ Cys- Tyr-DTrp Lys- Abu- Cys] - Thr-NH2 (Doc) 4

Aepa- D- Ph Ilrb[Q/s Tyr-DTrp - Abu- Cy Thr-NH2 (Do
D- Phe- gyel™® : [tggﬁ cy?{mc]_yﬁm D('BBHS'A%' 8ys] Thr-NH,
Aepa- D- l& -Tyr- r p- Lys- Abu- Cys] - Thr-NH2 07 DEC 2005

Aepa- Aepa- D-R-NE cl o[ Cys-Tyr-D Trp-Lys- Abu- Cys] - Thr - NH2

Aepa- Aepa- DPheHc}/cI o[ Cys-(3-1odo-Tyr)-D Trp-Lys-Val -Cys]-Thr-N H2 y

Aepa- Aepa- D- Phe-cycl o[ Cys- Tyr-D Trp- Lys- Abu-Cys]-Thr-NH2 O

Aepa- Aepar DR ([aj;cycl o[ Cys-(3-1 odo- Tyr) DTrp Lys-Val -Cys]-Thr-NH2 S, -r
T

D- Tyr/ﬁi_l//c' (?)[)gfy ﬁep D-Pie- cycig[Cyg'?yr-%h'Pérp-EyS- bu- &’S] ﬁ‘l’HﬁHz

0

5 /w_( (Doc)g-Aepa-D-Phe-cyclo]Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

8]

S/w]/ (Doc)s-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,,
0

S/\n/ (Dac),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0

-58 -




HN Aepa- Aepa- D- Phe-cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cys] - Thr - NH2
Aepa- Aepa- D- Phe-cycl o[ Cys- (3-1o0do-Tyr)-D Trp-Lys- Val - Cys] Tzr -E[éH
2005 H or HN Aepa- Aepa- D- Phe-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- gy f} gra iy
Aepa- Aepa- D- P he-cycl o[ Cys- (3-10do-Tyr)-D- Trp-Lys-Val - Cys] - Thr - NH2

Aepa- Aepa- Lys-D-Tyr- D- Tyr - cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NH2 or a

phar maceu ||y accepta §alt thereof. In one aspect the invention
features Hrbd of wel |;£ g a dopam ne receptor agonist effect in a
subj ectypi h r‘ mapas:aNd Rt dyedy COTpLysSBSCRATA-RHst ering to
said sub effect 'o e anount of a conpound according to formula (1) or
formul a (1 Na pharnaceutically acceptable salt thereof. In a
preferred fent of t|h| spaspect the conpound is selected from anmong
t he conpoll é‘bem fincal ky discl osed herein.. In another aspect the

I nvent iHgf esyd maﬁ( hod” of Aepd-m-Phd- @go[aymﬁm@s_yatﬂr@yﬂ@@epgor agoni st

pjj ectl i ngneed thereof, wherein said nethod conprises
N

effect ik=s
adm ni steri
to formul
t her eof .

HN

sai d subject an effective amount of a conmpound accordi ng
formulg (l14), or a pharmaceutically acceptable salt
errHed nbodi ment of this aspect the
Aepa-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

’ .
Lt N N\)J\ - "

\n/ D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
Doc-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

T

0]
N
o NT \)J\ Doc-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

o]
| 0O
H
L) N N \)J\
\n/ (Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
o

{Doc) -Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

PN

T
Z

i N\n/

0

(Aepa),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

-59-




compound i s selected from anong the conpounds specificalgp ikgfﬂﬁﬁf
herein. In another aspect the inventi.on features a netho g aneously

eliciting both a dopam ne receptor agonist effect and a somatostatin
receptor agonist effect in a subject in need thereof, wherein said nethod
conprises admnistering to said subject an effective anount of a conpound
according to formula (1) or formula (Il1), or a pharmaceutically acceptable
salt ther . In a preferred enbodi mrent of this aspect the compound is

sel ected rnmannn the cinpounds specifically disclosed herein. In

anot her, ‘ b,634 1585 FuoRiRf ABSEULL. Aaky L AARAST LI 0N

conpri Siag effect ve anount of a conpound according to formula (1) or

formula (11 brn“a pharmaceutically acceptable salt thereof, and a

phar maceu ITﬁ acceptable carrier. In a 07 DEC 2005 preferred enbodi nent
of this tHt he QOHDE;EELLS sel ected from anong the conpounds

speci f iyg Schod epd- rrys-anebffercyo&s:peqt Dirfeydmmvent-trendf eat ures a

met hod of=t ing a @i sease or condition in a subject, said nethod
conpri si ng ad rrgfsterrng to said subject a therapeutically effective
anount of ound of fotnula (1) or formula (11), or a pharmaceutically
£ Sa th reo erein said disease is selected fromthe |ist

ca Cer gl Boerfiepa-LysdHyriel - ctol G P ol leyp-(usygl-Thr-NH,
hyper al d55t-e HO ponrr proliferation, acronegaly, restenosis,
Crohn's di sgast,] systenm c sclerosis, external and internal pancreatic
pseudocys ngl ascrtesr\iﬁﬁ?n& nesi dobl astosi s, hyperinsulinism
gastrrﬂﬂ ot Lﬂ/

(Doc),-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

T

wN N \)J\
B \ﬂ/ {Doc);-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0

| 0]
1 H N
urN\ﬂ/ \v/u\

o

(Doc),-Aepa-Lys-DTyr-D-Tyr-cycio[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

O

H

Lt N N\)k - | _ M. » - N _ _ | .
\n/ (Doc)s-Aspa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

O

uo
N N\)'l\ - -

\ﬂ/ {Doc)s-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
O

O
H
o NT]/ \)K(Doc)z {Aepa),-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

o)
| o
H o N

il N\n/

O

\-)J\ {Aepa),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
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Ellison Syndrone, diarrhea, AIDS rel ated di arrhea, chenotherapy related
diarrhea, scleroderma, Irritable Bowel Syndrone, pancres%z;ggtjzé bowel
obstruction, gastroesophageal reflux, duodenogastric re ng S
Syndr one, gonadotropinona, hyper par at hyroi di sm G aves' Disease, diabetic
neur opat hy, Paget's di sease, polycystic ovary disease, thyroid cancer,

hepat one, kem a, neningi®ma, cancer cachexia, orthostatic hypotension,
post prand h?poten£|o pani c attacks, GH secreting adenonas,

Acronegal y, se Cﬂbqfhg AeverR g he-prcolCee(B-lodo- Bele- Bp- sty aldiole i oivs ,

i nsul i noweA_ gonaia, dlabetes mel litus, hyperlipidema, insulin
insensitivity, H Yndrome X, angi opat hy, prollferative reti nopathy, dawn

phenoneno

hr opat hy, Q§tric acid secretion, peptic ulcers,
ent er ocut @

us fistula, p creaticocutaneous fistula, Dunping syndromne,

wat ery Hq r an oIFBatycbices-(3-@asTyh@-nh-Bsibigl- Thagone secreting

t unor, i nesis, thrltls allograft rejection, graft vessel bl eeding,
port al Ton, gastrointestinal bl eedi ng, obesity, and opioid

over dose. preferred enbodi nent of this aspect the conpound is

sel ected | .anon E}heif ounds specifically disclosed herein. 1In a nore
preferr NN i r
condltlﬁ i ;croned%f&. In gﬁggg%P?ﬁfarﬁ§$%§e %P@gﬁﬁgﬁﬁgﬁﬁﬁﬁﬁﬁﬁ*? each of
t he foregoi ods the conpound is selected fromthe list of conpounds

conpounds of|Ex |l e L through Exanple V, as discl osed
herein bHE; " (Doggfgepa—%%hes-cygl];mys (E[P ce'?yr)%-'!'rp-Lys-VaE-CysI-Thr—NH2
o
H
'? N N\/u\
HN Lt N\n/ (Doc),~Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,

Doc-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
NN

ot N\[( \)J\ {Doc),-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,

O

\-)}\ (Doc)s-D-Phe-cyclo[Cys-{3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,

\)'K(Dt:n:)4-D-F’he—cyclo[()ys—(s—!odo-Tyr)—D-Trp-!.ys—Val—Cys]—Thr—NH2
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Dopam ne Chiners". In another aspect of the invention is featured a

dopam ne agoni st according the fornmula (I) or fornula (lﬁ 7,[}Hfbrzgﬁmbove,
wherein the somatostatin analog "z" is replaced by a noiety conprising -H,
-OH, (C, -C5)al koxy, aryl al koxy, (e.g., benzyl, substituted benzyl, and the
like), -NH2, -NROR1LO where RO and R10 are as defined in formula (Il1). In a

preferred ¥hodi nent of thig aspect said dopam ne agonist is selected from
anong the f .nﬁn- nBiet% cdinponent s of the dopam ne-somatostatin chiners
di scl osest”herei i B605s-phabMRCeCe Tl TraCaeph-ai-enroml, t

t her eof . pref arred enbodi nent of this aspect said dopam ne
agoni st is: yr Yor a pharmaceutically acceptable salt thereof. DETAILED
DESCRI PTION OF THE INVENTION It is believed that one skilled in the art
can, based on the description herein, utilise the present invention to its
fullest e The follow ng specific enbodi ments are, therefore, to be
const rued rfely Hlugtrative, and not [imtative of the renai nder of

t he di sm’osdref'n ya S-hatBsedsr DTYHRTesyclafesTrddTrot ey ThralH,
ieatifioc ternms used herein have the sane neaning as

S de by one of ordinary skill in the art to which this

I 0
H
N
o N\n/ \)J\ (Doc)s-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0

0
\)J\ (Doc),-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

\/U\ {Doc)s-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

N
\)J\ {Doc)e-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
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i nvention belongs. Also, all publications, patent applicai@d%@{ﬂ nts,
and ot her references nentioned herein are incorporated by referenceé, each
inits entirety. Various sonatostatin receptors (SSTR s) have been
isolated, e.g., SSTR-1, SSTR-2, SSTR-3, SSTR- 4, and SSTR-5. Thus, a
sonatostatln agonlst may be one or nore of an SSTR-1 agonist, SSTR-2

agoni st -3 agoni st, | SSER-4 agoni st or a SSTR-5 agonlst What i s neant
by, e.g. oﬁhtostatlnlty -2 receptor agonist (i.e., SSTR-2 agonist) is
a  conmpmdnd : Ningh b, mePraicfdoftys-Jy-Dernglys-Aki-CRf Trr-88s t han 100

nM or p essp than 10 nm or nore preferably less than 1 nM for

SSTR- 2 (efg., Tdefined by the receptor binding assay described bel ow).
What is nea Dy, e.g., a somatostatin type-2 receptor selective agoni st

is a sonat og i type;2 réce or agoni st which has a hi gher binding

affinity ~ WE hah, . f @0y (o) @ aT=T fTals SL Ak N
recept or '™ enbmdlﬁg%t t he g%gﬁ ihagoﬁfg%w 'S glsogsmssqggg sel &ctive

agoni st . anmptdsNe 2 agoni sts which may be used to practice the
present inventiof iinclude, but are not limited to:

D- Nal - cycl s-Tyr-D-Tr p- Lys- VaI-Cys]-Thr-NHZ;

cycl o[ Tic- DyTr p- Lés Abu- | -67 0 7 DEC 2005

g) ( ZTE?/(E{ 2 > hﬂg)ekgpa—D%hEdeclo%C]Tyr(D%p Lys%{)u E} wtrfr)thy s- Abu- &y
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4- (2- Hydr oxyet hyl ) - 1- pi per azi ne- 2- et hanesul f onyl - D- Phe- cycl o( Cys- Tyr - D- Tr p-
Lys- Abu-Cys)-Thr-NH2. Further exanples of sonatostatin aggm E@ . those
covered by fornulae or those specifically recited in the gﬂ%ﬁ' aﬁé s set
forth bel ow, each of which is hereby incorporated by reference inits
entirety. EP Application No. P5 164 EU (Inventor: G Keri); Van Binst, G
et at. Peptide ﬁasearch 5:8 (1992); Horvath, A et al. Abstract,

" Conf t Sonat ti | Hayi tit Activity", 22nd
opear O AN 0 T G L T

Eur opearH

Switzerl am B Applicatian No. WO 91/09056 (1991); EP Application No. O
363 589 A2 MU S Patent No. 4,904,642 (1990); U.S. Patent No.
4,871,717 L\U/S. Patent No. 4,853,371 (1989); U. S. Patent No.
4,725,577 - .S/Flalﬁ,enAepNaepaft),-iﬁ‘B-dycﬁREs-(s-l&BT)r}—D-Trk}LL&-VaRaytsIemt—N[NO.

4, 650, 787 ; |U. S, Paoent No. 4,603,120 (1986); U.S. Patent No.
4,585, 755

s /\[r Aepa-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

G

s /\]‘( Aepa-Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,

)

S/\( Aepa-Aepa-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0

/\"/Aepa-il\epavD-Phe-cyclo[Cys-Tyr-D—Trp-Lys-Abu-Cys]—Thr-NH2
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EP Application No. 0 203 031 A2 (1986); U S. Patent No. 4,522,813 (1985)
U S. Patent No. 4,486,415 (1984); U S. Patent No. 4,485, gglgrgm
Patent No. 4,435,385 (1984); U S. Patent No. 4,395,403 (1983) S.
Patent No. 4,369,179 (1983): U.S. Patent No. 4,360,516 (1982); U.S.
Patent No. 4,358, 439 (1982): U S. Patent No. 4,328,214 (1982): U.S.

Pat ent No. 316, 890 (1982); U S. Patent No. 4 310,518 (1982); U. S.
Pat ent No. (1981) S, 9

ot N R B bRt B i A B ol Do
(1980); NO 4 11,693 (1980); U S. Patent No. 4,190, 648

(1980)

/\[( Aepa-Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,

O

or

S/\’-( Aepa-Aepa-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]- Thr-NH,

or a pharmaceutically acceptable salt thereof.

In one aspect the invention features a method of eliciting a dopamine receptor
agonist effect in a subject in need thereof, wherein said method comprises administering to
said subject an effective amount of a compound according to formula (1) or formula (l1}, or a
pharmaceutically acceptable salt thereof. In a preferred embodiment of this aspect the
compound is selected from among the compounds specifically disclosed herein..

In another aspect the invention features a method of eliciting a somatostatin receptor
agonist effect in a subject in need thereof, wherein said method comprises administering to
said subject an effective amount of a compound according to formula (1) or formula (1), or a
pharmaceutically acceptable salt thereof. In a preferred embodiment of this aspect the
compound is selected from among the compounds specifically disclosed herein.

In another aspect the invention features a method of simultaneously eliciting both a
dopamine receptor agonist effect and a somatostatin receptor agonist effect in a subject in
need thereof, wherein said method comprises administering to said subject an effective
amount of a compound according to formula (I) or formula (Il}, or a pharmaceutically
acceptable salt thereof. In a preferred embodiment of this aspect the compound is selected
from among the compounds specifically disclosed herein.

In another aspect the invention features a pharmaceutical composition comprising an
effective amount of a compound according to formula (1) or formula (), or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier. In a

-65 -




U S. Patent No. 4,146,612 (1979); U S. Patent No. 4, 133,%&2&%{»&95@; U s
Patent No. 5,506,339 (1996); U S. Patent No. 4,261,885 ( Yo LW S,

Patent No. 4,728,638 (1988); U S. Patent No. 4,282, 143 (1981); U S
U s.

Pat ent No. 4,215,039 (1980); Pat ent No. 4,209,426 (1980); U.S.
et e S9Beaael B e SabPi Sethd  ab o ebrrsoge) . o
Appl i capédifitalNpdisflothdigin. (1980); PCT Application No. WO 88/ 05052 (1988);
D0 ol S o SRR 120004 o RSP Phpbeied O ST %
2, 095, #bd s(j8é134id athodteiHRingRidnisislering 1d\8aid EibjéctaReRipautichiB SifectiMOt €
that for all somatostat i{‘f ;’;1 oni sts descri hed herein, each am no acid
resi du@mount of a compound of foriula (I) or formula (1I), or a pharmaceutically acceptable salt
thereof, wherein said disease is selected from the list consisting of lung cancer, glioma,
anorexia, hypothyroidism, hyperaldosteronism, H. pylori proliferation, acromegaly,
restenosis, Crohn's disease, systemic sclerosis, external and internal pancreatic
pseudocysts and ascites, VIPoma, nesidoblastosis, hyperinsulinism, gastrinoma, Zollinger-
Ellison Syndrome, diarrhea, AIDS related diarrhea, chemotherapy related diarrhea,
scleroderma, Irritable Bowel Syndrome, pancreatitis, small bowel obstruction,
gastroesophageal reflux, duodenogastric reflux, Cushing's Syndrome, gonadotropinoma, .
hyperparathyroidism, Graves' Disease, diabetic neuropathy, Paget's disease, polycystic
ovary disease, thyroid cancer, hepatome, leukemia, meningioma, cancer cachexia,
orthostatic hypotension, postprandial hypotension, panic attacks, GH secreting adenomas,
Acromegaly, TSH secreting adenomas, prolactin secreting adenomas, insulinoma,
glucagonoma, diabetes mellitus, hyperlipidemia, insulin insensitivity, Syndrome X,
angiopathy, proliferative retinopathy, dawn phenomenon, Nephropathy, gastric acid
secretion, peptic ulcers, enterocutaneous fistula, pancreaticocutaneous fistula, Dumping
syndrome, watery diarrhea syndrome, pancreatitis, gastrointestinal hormone secreting
tumor, angiogenesis, arthritis, allograft rejection, graft vessel bleeding, portal hypertension,
gastrointestinal bleeding, obesity, and opioid overdose. In a preferred embodiment of this
aspect the compound is selected from among the compounds specifically disclosed herein.
in & more preferred embodiment of this aspect of the invention said disease or condition is
acromegaly.

In a particularly preferred embodiment of each of the foregoing methods the
compound is selected from the list of compounds consisting of Compound A through
Compound K, or from among the list of compounds consisting of Example L through
Example V, as disclosed hereinbelow under the heading "Synthesis of Somatostatin-
Dopamine Chimers".

In another aspect of the invention is featured a dopamine agonist according the
formula (I} or formula (1l), hereinabove, wherein the somatostatin analog "z" is replaced by a
moiety comprising -H, -OH, (C4-Cg)alkoxy, arylalkoxy, (e.g., benzyl, substituted benzyl, and
the like), -NH,, -NROR10, where R9 and R10 are as defined in formula (11). In a preferred
embodiment of this aspect said dopamine agonist is selected from among the dopamine

moiety components of the dopamine-somatostatin chimers disclosed herein, or a
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represents the structure of -NHC(R)H CO-, in which R is Zfﬂe@é&ﬁ hai n
(e.g., CH3 for Ala). Lines between anm no acid residues re Bﬁeptide
bonds which join the am no acids. Al so, where the amno acid residue is
optically active, it is the L-formconfiguration that is intended unl ess
D-formjs expres dem%na ed. For clarity, disulfide bonds (e.

di sul f PRREMagG lﬂttffali)s GREPER féherseft {ea mostwerefered qnmqﬂ'rgersfof@%a%p@gt Hiks are
not shmrmﬁ@bg@ygtaglons of the compn anmino acids are in accordance wth
| UPAC- I UB recommendations. Synthesis of Somatostatin Agonists The methods

for synthes ng peptlde somat jSiin agoni sts are well docunented and are

within thg I Hty of Qa person bf dinary skill in the art. For exanple,

pept i d%ﬁl : 2 de MBHA resin

(4-(2 DXY P enyl Frnoc- am nomﬁ"hyl ) - phenoxyacet am do- nor | eucyl - MBHA
resin) usin $t R dar@ HId phase protocol of Frnoc chemistry. The
peptide-resin V\Ht no functional at the N-termnus is then treated

with the correspo 2co nd cont ai n| ng dopam ne noiety. The final
product is cI eaved off fromresin with®TFA/water/trii sopropyl silane (TIYS)

m xture. -6 07 DEC 2005 For exanpl e, synthesis of
H D- Phe- P eHDTr pOLys-Thr-Fﬁ@ r-NH2, can be achieved by foll ow ng
t he prot ocq . * h{y@l‘@g‘pﬂ of/liuropean Patent Application 0 395
417 HNT omat ostat i P agdil,sts with a substituted

N—termn for exanple, by follow ng the protocol set

forth in PCT Pu i on I\IQ WO
~CH, CH,

(‘D
=y
®
@/
(7]
e
S,

or a pharmaceutically acceptable salt thereof.
DETAILED DESCRIPTION OF THE INVENTION

It is believed that one skilled in the art can, based on the description herein, utilise
the present invention to its fullest extent. The following specific embodiments are, therefore,
to be construed as merely illustrative, and not limitative of the remainder of the disclosure in
any was whatsoever.

Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. Also, all publications, patent applications, patents, and other references
mentioned herein are incorporated by reference, each in its entirety.

Various somatostatin receptors (SSTR's) have been isolated, e.g., SSTR-1, SSTR-2,
S8TR-3, 8STR-4, and SSTR-5. Thus, a somatostatin agonist may be one or more of an
S8TR-1 agonist, SSTR-2 agonist, SSTR-3 agonist, SSTR-4 agonist or a SSTR-5 agonist.
What is meant by, e.g., a somatostatin type-2 receptor agonist (i.e., SSTR-2 agonist) is a
compound which has a high binding affinity (e.g., Ki of less than 100 nM, or preferably less
than 10 nm, or more preferably less than 1 nM) for SSTR-2 (e.g., as defined by the receptor
binding assay described below). What is meant by, e.g., 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 any other somatostatin receptor.

In one embodiment the SSTR-2 agonist is also a SSTR-2 selective agonist.
Examples of S8TR-2 agonists which may be used to practice the present invention include,
but are not limited {o:

D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,;

cyclo[Tic-Tyr-D-Trp-Lys-Abu-Phel;
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88/ 02756, PCT Publication No. WO 94/04752, and/or European Patent
Application No. 0O 329 295. Peptides can be and were cycl Qzﬁ@g@y | ng

i odine solution in MeOH water and purified on Cl8 reverse-phase g@e
HPLC, using acetonitrile-0.1%FA/ water-0.1%FA buffers. Honobgeneity was

assessed b tical HPLC and S ctronmetry _and _determ ned to be
255 Tor oadnoBbIIE e R RS AP NGO b T REF B HRPEHASEY {1 om ¢ he
f ol | owiTAgNwWeaa®r s: Fnoc- Doc- OH and Fnoc- AEPA wer e purchased from

Chem | npex | ational, lnc. . od Dal e | L Frnoc- Caeg( Bhoc) - OH
was purchaségEﬂygmxﬂﬁﬁhg]i'ﬂfﬁ‘%aﬂé%%ﬁ?%“'E‘FEWEPTPH% iglo(was- TXJ%TQP “Bfvc’ st ands
for bemba@l’syﬂ'ﬁmuagr bonyl. Synthesis of Dopam ne Agonists The nethods for

synt hesi zi n m ne agonists are also well docunented and are
o TS e EatR o SGRAE O Su Rl adiiats pricee SorereHbydprTUs Pt Hope

synt hETsp@cmanmC Rstite @ thal FubinEatiohs 86t foﬂhttﬁ%v&ﬁ Qialcﬁ\ﬁﬂf %ldh‘i@ﬁbl*e@V ifceR®iBedand
exanpl S rengenc?Elcr:x i SOé)n lrect]; Schene 1 Schene

EP Application No. P5 164 EU (Inventor: G. Keri);

Van Binst, G. et al. Peptide Research 5:8 (1992);

Horvath, A. et al. Abstract, "Conformations of Somatostatin Analogs Having

Antitumor Activity", 22nd European peptide Symposium, September 13-19, 1992, Interlaken,
Switzerland;

PCT Application No. WO 91/09056 (1991),

EP Application No. 0 363 589 A2 (1990);

U.S. Patent No. 4,904,642 (1990);

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);

U.S. Patent No. 4,603,120 (1986);

U.S. Patent No. 4,585,755 (1986);

EP Application No. @ 203 031 A2 (1986);

U.S. Patent No. 4,522,813 (1985);

U.S. Patent No. 4,486,415 (1984);

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);

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);

U.S. Patent No. 4,238,481 (1980);

U.S. Patent No. 4,235,886 (1980);
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Rl 3 H (C 4)CHO . NaBH4 4 SH 5 07 DEC 2005 Schene
OH 11 Scheme 5: NH2 9 10 037%5 2835

U.S. Patent No. 4,224,199 (1980);

U.S. Patent No. 4,211,693 (1980);

U.S. Patent No. 4,190,648 (1980);

U.S. Patent No. 4,146,612 (1979);

U.S. Patent No. 4,133,782 (1979);

U.S. Patent No. 5,506,339 (1996);

U.S. Patent No. 4,261,885 (1981);

U.S. Patent No. 4,728,638 (1988);

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);
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.qg., 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.

Synthesis of Somatostatin Agonists

The methods for synthesizing peptide somatostatin agonists are well documented
and are within the ability of a person of ordinary skill in the art. For example, peptides are
synthesized on Rink amide MBHA resin (4-(2'4’-dimethoxyphenyl-Fmoc-aminomethyl)-
phenoxyacetamido-norleucyl-MBHA resin) using a standard solid phase protocol of Fmoc
chemistry. The peptide-resin with free amino functional at the N-terminus is then treated with
the corresponding compound containing dopamine moiety. The final product is cleaved off
from resin with TFA/water/triisopropylsilane {TiS) mixture.
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3 12 07 DEC 2005 Schene 6: 6 oxidation Schenme 7: OH S -rTgl\}_ Hid i ox
at on 07 DEC 2005 Schenme 8: H2N -(--e H,R5 HN el 2005

For example, synthesis of H-D-Phe-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-NH,, can be
achieved by following the protocol set forth in Example | of European Patent Application 0
395 417 A1. The synthesis of somatostatin agonisis with a substituted N-terminus can be
achieved, for example, by following the protocol set forth in PCT Publication No. WO
88/02756, PCT Publication No. WO 94/04752, and/or European Patent Application No. 0
329 295,

Peptides can be and were cyclized by using iodine solution in MeOH/water and
purified on C18 reverse-phase prep. HPLC, using acetonitrile-0.1%TFA/water-0.1%TFA
buffers. Homogeneity was assessed by analytical HPLC and mass spectrometry and
determined to be >95% for each peptide.

Certain uncommon amino acids were purchased from the following vendors: Fmoc-
Doc-OH and Fmoc-AEPA were purchased from Chem-Impex International, Inc. (Wood Dale,
IL, USA). Fmoc-Caeg(Bhoc)-OH was purchased from PerSeptive Biosystems (Framingham
MA, USA). Bhoc stands for benzhydryloxycarbonyl.

Synthesis of Dopamine Agonists

The methods for synthesizing many dopamine agonists are aiso well documented
and are within the ability of a person of ordinary skill in the art. Further synthetic procedures
are provided in the following reaction schemes and examples.
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' O NfISH 15 Schene 9: H2N SOH n HN RS N -r)nOH 16 1) B&?@%N
RENCS R5 -N° ~IJ ~S n XI Can NI S 0 2) Ac20/Base 0 3)50%FA In HN
~R5 OO 4, N-nSlk 1) Boc2O DCM H 2) Ac2Q Base 3)50%FA in DCM hydrol ysis

Scheme 1
HN=CH,(C,-)

(C,.JCHO, .NaBH,

—

[P

Scheme 2

1. MsCl-pyridine hydrolysis, OH-

N’R1

Y

S
r

2. CH,C(O)SH

1
5
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OHR5 -NHH R5NCS RS -NTl if Can IXI SO HNR5 0 OHR5 -N----==J 07 DEC
2005 Schene 10: OH 1) Boc2O'DCM HzN 2) MeOH DIC/DMAP/pyricwrfeﬂgt 2085

Benzyl OH DI C/ DVAP/ pyri di ne

Scheme 3:

[4

Scheme 4:

Scheme 5:

3

Base

or
(CR?'RS)q

S

-72 -

3) 50 TFA in DCM 17 ,R5 O

0
0
o) (8]
)\—(CR7R8)Q_<
HN OH HN
q OH




,CH3 or Bzl R5-N RSNCS 0--~' Nt- 0,CH3 or Bzl HN heat Ogﬁror Bzl
R5-N-N, f° CH orBzl OH 2 HN hydrolysis, or enzymatic (e.§.{ Ut&sfgifpse), or
catalytic reduction | RS R HNOHN HO 18 (see Schene |1)

Scheme 6:

oxidation
—_—

Scheme 7:

oxidation
r—
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19 (see Schene][) Schemel 1: HN Scheme 12: HN N nnSH 1) Br C(O) OBzl / Base
,R5 NRL 2) [ H] HO0-4, N--( 1n NHZ | R5 Base 20 ,R5 O \W-(ERUD2IEN- (n H
21 07 DEC 2005 Schene 13:

Scheme 8§;

H H
1)} Boc20/DCM RENCS R5 —N
G ) Y
“n - ey ——— h
o S 0]

2) Ac20/Base
3)50% TFAIn DCM

5
iy
0~ - )sH
- RS —N =—=—N
Y
—f————
hydrolysis 0
15
Scheme 9:
RSNCS R5 —H N
1) Boc20/DCM
HN < (OH ) Y S Y ey
n > " s o)
2) Ac20/Base o

3)50% TFA in DCM

T4 -




HN , R5 Scheme 14: HN , R5 Schenme 15: HN ,R5 N-( SH 16 1) Br(C_NR 2 HHZ
CO2Bzl 23 R5 HN O OH Nt~n s 11 24 07 DEC 2005 7 DEC 2005

Scheme 10:

Q 0 0

" N‘MJ\ 1} Boc20/DCM N \(y\ H H
2 CH, or Bzl — CH, or Bzl
n ©OH -2 A o s —_— RS N\H/N\T’)%LO/ , or Bzl

2) MeOH/DIC/IDMAP/pyridine or RENCS g
BenzylOH/DIC/DMAP fpyriding
3) 50% TFA in DCM

HgO

o}

~R5
HN R5—N_—_N\V)JJ\ _CH, or Bzl
J\ O. n ©

o N’(’)n\\( CH, or Bzl +

hydralysis, or
enzymatic (e.g.,
esterase}, or
catalytic reduction

18 (see Scheme I) 19 (see Scheme 1)
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CH20OH Reduction Ra-Ni  or DVMF-pyridine/Pd-C, H2 R COCUpy rlﬂcﬂﬁ DIVAP (CAT)
Reduction 1. CNBr 2. Zn-dust or Ra-Ni/H2 3. R1/K2C03 4

cH, S(CH) - CO2R Lysergol N-R H 1. MSCL-pyridine 2. HS(CH),; CQz Rl

D hydrol ysergol 1. OH

Schemei1:

1) BrCH,C(O)OBzI/Base

-

2)[H]
20
Scheme 12:
_R5
HN . o
HN O
A\ >\\(CR9R1 0)——4
q

Base © N’(")ﬁﬁ OH
0 N—R1

(CROR10),

0¥ 0/20
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2. H30 (1) Simlarly for conmpounds 6, 7 and 8 OH 7 OH 8 Schene | 07 DEC
2005 "H R.. NHZ (CH2)~N (See Compound K synthesis procedgr "-(CH
NR. BOC R'" NHTNH(CH2 NR' S BOC NR HPBE%%@H-

Scheme 13:
R5 0
HN HN’R5 0
J\ &I\ N
07 *NA{TR~NH, o N'(")H-HJ\O

Y

Scheme 14:

HN/RS

OAN’(’)}?OH

Y

Scheme 15:

_R5
HN

OJ\N’(’“)H‘SH

1) Br(CH),-CO,Bzl

r ]

2){H]
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18 1. H* 2. XCHCOR4 3. R.. NCO 4.[H,or enzymatic hydrolysis, (e.g.,
esterase) Wiere R' and R'' are, independently, Hor Cl -C4} z}tl@g@lﬁg R ..
0 heme |1

N=C=N'(CH2 NI-R* HQRCR'" | N,-J~-0H CHR2)n O N-- NHR'.
07 DEC 2005
CH,OH
CH,0H N-CH, Reduction 2
- H -
Ra-Ni
N or
DMF-pyridine/Pd-C, H,
N
Lysergol
\R COCL/pyridine-DMAP (CAT) Dihydrolysergol
Reduction
CH,OCOR
1. CNBr
2. Zn-dust or
Ra"N”'HZ
—_—-
3. R-VK,CO,4
4. OH-

1. MSCL-pyridine 1. OH
2. H,0*
2. HS(CH) -COR?
M
OH
SN
o}
N"N\e==
H
H»"
A\
N
H
8

Scheme |
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NR 1. Ms CL-pyridine H2. HN Schene 1l 07 DEC 2005 S(CH2)n- CO2H +
Partially Protected Somatostatin or Partially or non-Prot t?e@?&mtjostatl n
Derivative N H (From Schene |) 1. Coupling 2. DeBl ocking CH2S

(CH2)-CO Somatostatin / Derivative R N r(CHZ) ~OHNv- NHR (~/ 0 +
Partially Protected Somatostatin or Partially or non-Protected Somatostatin
Derivative *

H
. /\ | Rn
A " NN
(See Compound K 0
synthesis procedure)

9 I13OC
I?OC N/\(CﬂN’R"
/\ /RII I re— 2/n
NH, (CH,), N
O

l R"™ NCS

BOC
BOC |
L~ S R" N=c:N/\(cﬁ)\N—R" :
NH N(CHN—R" 2/
(CH,),

R™ NH—H—
S

2. XCH COR*

18 3. R" NCO

4 {H]} or
enzymatic hydrolysis,
(e.g., esterase)

(I

Where R" and R" are, independently, H or C, -C, alkyl

19

Scheme I
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1. Coupling R" 2. DeBlocking N f-(CH2) m Somatostatin / Derivative 0" NON
HR 0 Schene IV (1V) 07 DEC 2005 CH2NH CQ(CHZ) PCOZH 1 § P gty mﬁ/* or
non- Prot ected Somatostatin or Sonmatostatin Derivative (* e.qg., 2 ection
of Lys sidechain only) 1. Coupling 2. DeBl ocki ng CH2NH CO
(CH ) P-Somat ostatin/ Derivative H Schene V N-R
CH,OH
CH,NH,

1. Ms CL-pyridine

Scheme i

(111

-80-




07 DEC 2005 O HOr_N NZR | N, N-DSSI C+/base H curtius ﬁ@d&ﬁ@@ﬂ% N,

N -di succi ni mdyl carbonate O rN OH 1) Sarcosine / base 2) H* Schene Vi
Synt hesi s of Somat ost ati n- Dopam ne Chi ners The sonat ost ati n- dopan ne
chimers may be synthesized according to the following reaction schenmes and
exanples. Starting material and internmediates for conpounds (1), (I1) and

(111), depicteddl ScHa@lly Projepted Spmatpstatin of especti vel y, are comercially
avai | abl Oy epar ed byt of indireipdipbIomaRatReIEI Sy, 537 (1984);
col | ect em Commun. 133C i
+ ouping GH,S (CH,),-CO-Somatostatin / Derivative
T
2. DeBlocking

(From Scheme I)

(1

RII

|
/N
OH
/_—(CHZ)m W‘
O
o /NY\NH R"
R © + Partially Protected Somatostatin or
Partially or non-Protected Somatostatin Derivative

1. Coupling

\ I?"

2. DeBlocking /N
{In [—(CHZ)I11 Somatostatin / Derivative
N~"NHR" ©
O\. / O

~C

Scheme IV
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577 (1966); Hely. Chim Acta 32, 1947, (1949)' U.S.P. 5, USP
3,901,894; EP 0003667; USP 4,526,892. The synthesis of gg «d-es'.’ﬁ%e W t hin
the scope of a skilled person in the art, and in any event, is readily
available in the literature. See, e.g., Stewart et al., Solid Phase
Synthesis, Pierce Chemical, 2"d Ed. 1984; G A Gant; Synthetic peptide.

WH. | thHEQeH,)- ®ak Yor k, 1992: M Bodenszky A Bodanszky, The Practice
of Pept [ee §ynt hesis. Spring Venlag. N Y. 1984. Preparation of conpound A
0 7 DEQ 200p {(Doc) 3 D-Phe-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cys] - Thr - NH2 Conpound
8 (3 eq_4 xed Wattiallyof Doehra3teBe®PBem@psiéthcm) - Tyr (t Bu) - D- Tr p( Boc) -

Lys( Bod}*- s ( Ac ngr-Stmelotttn b&ivakveam de MBHA resin (1 eq.), HBTU (2.9
eq), : eq.) and DIEA (6 eq) in DMF. The m xture is shaken at room
terrpera g 4 iy s mtga%nof@yglsme&%m%@ed w th DMF and DCM and dri ed
under N pressure to dryness. The dry’ resin is treated with

TFA/ TI S/vvat erH (92/ 5/3, v/v) for 1 hour at roomtenperature. The solution
is filtered]angd ntrated To the concentrated solution is added cold

et her. The pr ecl p| te is collected and dissolved in water-nethanol

sol vent system gdBidcR@gsol ution is added iodine solution in nmethanol until
the brown cOl or appears. The solution then stands at roomtenperature for
1 hour. To the solution is added Na2S203 aqueous solution until the brown

col or disa Itln solutlonls purified by using a Cl18
rever se- QEﬁﬂﬁgggnﬁﬁ_ 8??}{"3%5"%"% a linear gradient of buffer A (1% FA
in Wate Rfer (1%I'FA|n

H

=

Scheme V
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CH3CN). The fractions are checked by analytical HPLC The E% ctions
contai ning pure desired conpound are pool ed and IyophiI| d 5 2bness.
The nol ecul ar wei ght of the conpound is neasured by using Ms fitted with
an el ectrospray source. Preparation of conpound B. NL DP

he- cycIo[Q/s Tyr-D-Trp-Lys- Abu- Cys] - Thr-N H2 H Conpound 12 where Rl is
n- pr opyl ;ly 5 eq.)_ is mxed WM,Kh H-DPEe Cys(Acn -

Tyr ( t Byyo T TrpBo - Lys(Boc) - Abu fACM - Thr (tBu) Rink amide MBHA resin (1
eq) and D & in DM. Thel m xture is shaken at roomtenperature for
5 hours. ThenyestHis washed wigk and \pPisnekget ed under reduced
pressure tod $Ss. The dry resi treated with TFA/TI S/water (92/5/3,
viv) for 1 he ) rooﬁﬁ'rf“é?“rpera e solutionis filtered and

concentr at cBH éor’?trat cn ution is added cold ether. The
precipitate SCQ S 2 i n wat er- net hanol sol vent system
To the solution i g added i odi ne sol utfon in methanol until the brown col or
appears. The solution then stands at room terrperature for 1 hour. To the
solution is added Na2S2G3 aqueous sol Lh&q unt i tlhe br col or

di sappears. The resulting solution is H‘E) ‘PF%H”‘B' ! GEPR 'baea Cl18 reverse-
phase prep HPLC, eluting with a linear gradient of buffer A (1% FA in
Water)/buffer B (1%FA in CH3CN). The fractions are checked by anal yti cal
HPLC. The fr j.oRs containing pure -84 07 DEC 2005

o]

I O
>\\ O,N | OYN\)\OH
@]
g HN,, R

1) Sarcosine / base

2) H

Scheme VI

Svnthesis of Somatostatin-Dopamine Chimers

The somatostatin-dopamine chimers may be synthesized according to the following
reaction schemes and examples. Starting material and intermediates for compounds (1), (1)
and (Ill), depicted in Scheme 1, I, and lll, respectively, are commercially available or
prepared by the literatures; Pharmazie 39, 537 (1984); collect Czech. Chem. Commun. 33,
577 (1966); Helv. Chim. Acta 32, 1947, (1949) U.S.P. 5,097,031; USP 3,901,894; EP
0003667, USP 4,526,892. The synthesis of peptides are within the scope of a skilled person
in the art, and in any event, is readily available in the literature. See, e.g., Stewart et al,,
Solid Phase Synthesis, Pierce Chemical, 2™ Ed. 1984; G.A. Grant; Synthetic peptide. WH.,
Freenand Co., New York, 1992; M. Bodenszky A. Bodanszky, The Practice of Peptide
Synthesis. Spring Venlag. N.Y. 1984,

Preparation of compound A:
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desired conpound are pooled and | yophilized to dryness. The nol ecul ar

wei ght of the conpound is neasured by using Ms fitted vmtra?n el ectrospray
source. Preparation of conpound C. O ng

) - AEPA- D- Phe- cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys]-Th r-NH, O Corrpound wher e
Rl is n-propyl (1.5 eq.) is mxed with H AEPA- D Phe-

Cys(Acm) - Tyr (t By D- Tr p( Boc) - Lys(Boc) Abu- Cys(Acm - Thr (t Bu) - Rink am de MBHA

resin (1, o0) dndloea (2 e 0 F o The el e s Shsken gy oom

under reduced o] dryn S. The dry resinis treated with

TFA/ TI S/ wat er ( N“v/v) for 1 hour at roomtenperature. The sol ution
is filtered and concentrated. To the concentrated solution is added cold
ether. The precipitate’is collected and dissolved in water-nethanol

sol vent SYSteffipolia s 891K hidid fith LR OPHRSC AU Akt BE rp@%eir unti|

the brown colo a p€ars so ution st an e for
1 hour LYS(BOPW%QVQIQP@%TP&%&@& ampeAdBHAJes0 (begh HRTW(R. &nm HQBté3.0br own

| t
SZVZ?S%%ﬁE?’@;‘Eﬁ&E@ P ThAtnREkdls ke i I stuttol 9, iufes g
( 19T FATeSN W@h)eﬂw MF@rmDQMAarichdne@Hm redpiged brg&aunedn@mee%ﬁm:%d by

anal yt & istidated mnﬁﬁm%/m¢$ égﬂ@faam ¢ 19\‘6[1Pﬁt ﬂsatgﬁgefamor\@sﬁmnpool ed

and lyophilized to dryness l'ecul ar wel oun
measur & filgreds pmg QOBCWft&tt%CH Mtﬂheammeatﬂwdsmiatwr‘sdﬂmdded cold ether. The

precipitate is collected and dissolved in water-methanol solvent system. To the solution is

added iodine solution in methanol until the brown color appears. The solution then stands at
room temperature for 1 hour. To the solution is added Na,S,0; aqueous solution until the
brown color disappears. The resulting solution is purified by using a C18 reverse-phase prep
HPLC, eluting with a linear gradient of buffer A (1%TFA in Water)/buffer B (1%TFA in
CH:CN). The fractions are checked by analytical HPLC. The fractions containing pure
desired compound are pooled and lyophilized to dryness. The molecular weight of the
compound is measured by using MS fitted with an electrospray source.

Preparation of compound B:

NJ— D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
H

H
-

Compound 12 where R1 is n-propyl (1.5 eq.) is mixed with H-D-Phe-Cys(Acm)-
Tyr{tBu)-D-Trp(Boc)-Lys(Boc)-Abu-Cys(Acm)-Thr(tBu) Rink amide MBHA resin (1 eq) and
DIEA (2 eq) in DMF. The mixture is shaken at room temperature for 5 hours. The resin is
washed with PMF and DCM and dried under reduced pressure to dryness. The dry resin is
treated with TFA/TIS/water (92/5/3, viv) for 1 hour at room temperature. The solution is
filtered and concentrated. To the concentrated solution is added cold ether. The precipitate
is collected and dissolved in water-methanol solvent system. To the solution is added iodine
solution in methanol until the brown color appears. The solution then stands at room
temperature for 1 hour. To the solution is added Na,S,0; aqueous solution until the brown
color disappears. The resulting solution is purified by using a C18 reverse- phase prep
HPLC, eluting with a linear gradient of buffer A (1%TFA in Water)/buffer B (1%TFA in
CHiCN). The fractions are checked by anaiytical HPLC. The fractions coniaining pure
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Preparation of conpound D: Nt H ﬁ?DEC 2005
Doc- D- Phe-cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cys] - Thr-NH2 0 Conpound 25 (3 eq.) is
m xed with H Doc- D- Phe- Cys(Acm) - Tyr (t Bu) - D- Tr p( Boc) -

Lys(Boc) - Abu- Cys(Acm) - Thr (t Bu) - Rink ami de MBHA resin (1 eq.), HBTU (2.9
eq), HOBt (3.0 eq.) and DIEA (6 eq) in DVF. The m xture is shaken at room
t enper Q?ﬂ?eé’ FWPWWOWPSPOQ% angdelypphilized,f9s fiypess t heppelegHiar mE@hrd thei ed
under e@APSRH BhRsSUIca By%sﬂfgymg?ﬂ&ed WAR o Nectlo8Sial sbircbr €ated wi th

TFA/ TI S/ wat er. (92/5/3, viv hour at room tenperature. The sol ution

i s fil Peeraration of sampeund: d To it is added cold ether, the precipitate is
col l ected and _..di ssol ved i n water-nethanol solvent system To the solution
i s added i odi scp,I ution in? methanol until the brown col or appears. The
solution is 4 and 5)#0&)?1% -BrihercptielCes-TyoD-Trp-Lhoabu-CiEd ThiHéH sol ution i s
added Na2S2CB_ ous|solution until the brown col or di sappears. 07 DEC
2005 The restu j~gol ution is purified by using a C18 reverse-phase prep
HPLC, eluting witH | i near gradient of buffer A (1%FA in Water)/buffer B
(1% FA in CH3CN). Th ractions are checked by anal ytical HPLC. The

dryness.  ThEOHRPRRLLSE MBS dF TROMOmouRn: 8 muesurdh wARRh e
fitted Qws(o%nﬁﬁ' yeiR0D-0aiBay)- Is_,m(Bdb@-AbW@a@ﬁ@ﬁ)Lm(tBﬁ)-RmkmuMNIB:HA resin (1
(D- Ser L%‘Xr?& B'iér/y (2 eq)T "BMF. The mixture is shaken at room temperature for 5 hours. The

resin is washed with DMF and DCM and dried under reduced pressure to dryness. The dry

resin is treated with TFA/TIS/water (92/5/3, viv) for 1 hour at room temperature. The solution

is filtered and concentrated. To the concentrated solution is added cold ether. The

precipitate is collected and dissolved in water-methanol solvent system. To the soluiion is
added iodine solution in methanol until the brown color appears. The solution then stands at
room temperature for 1 hour. To the solution is added Na,S,;0; aqueous solution until the
brown color disappears. The resulting solution is purified by using a C18 reverse- phase
prep HPLC, eluting with a linear gradient of buffer A (1%TFA in Water)/buffer B (1%TFA in
CH3CNj). The fractions are checked by analytical HPLC. The fractions containing pure
desired compound are pooled and lyophilized to dryness. The molecular weight of the
compound is measured by using MS fitted with an electrospray source.

Preparation of compound D:

/ﬁl— Doc-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

Compound 25 (3 eq.} is mixed with H-Doc-D-Phe-Cys(Acm)-Tyr(tBu)-D-Trp(Boc)-
Lys(Boc)-Abu-Cys(Acm)-Thr{tBu)-Rink amide MBHA resin (1 eq.), HBTU (2.9 eq), HOBt (3.0
eq.) and DIEA (6 eq) in DMF. The mixture is shaken at room temperature for 4 hours. The
resin is washed with DMF and DCM and dried under reduced pressure to dryness. The dry
resin is treated with TFA/TIS/water (92/5/3, viv) for 1 hour at room temperature. The solution
is filtered and concentrated. To it is added cold ether, the precipitate is collected and
dissolved in water-methanol solvent system. To the solution is added iodine solution in
methanol until the brown color appears. The solution is then stands at room temperature for

1 hour. To the solution is added Na,S,0; aqueous solution until the brown color disappears.
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cycl o[ Cys-Tyr-D-Trp-Lys-V a |I-Cys]-Trp-N H2 Conpound 26 (36%6 S mxed
wth H (D Ser(tBu))5-Lys(Boc)-D Tyr(tBu)-D Tyr(tBu)- En
Cys(Acm - Tyr (tBu) - D Trp(Boc) - Lys(Boc) - Val - Cys(Acm) - Tr p( Boc) - Ri nk am de VBHA
resin (1 eq.), HBTU (2.9 eq), HOBt (3.0 eq.) and DIEA (6 eq) in DWF. The
m xture is shaken at room_ tenperature for 4 hours. The resin is washed

wi t h DU seRyitngnsoliiends iceefierh B using ru£48 reyaressplinse Rrep diRkfe siutinghuithia y

resin jigedr rg%&éﬁi o\ﬂ’bﬁﬁerm: b ‘%fﬁ&‘ﬂ@%eé/%gﬁé/ B (191 MA irf 8, dN GHE fl%Tctlorfs(%ﬁg‘
tenperature. The solution is Itered and concentrated. To the concentrated
sol ut i Becked byrnadtice| HPkE. h‘éfae f"#ﬁ@%r%‘t%f"t"&ﬁi’éﬁ desiier| compaynd e @Peled| ved

i n wat grq Rj%blh\ﬁéé@i' to%wn\éeawhesmgﬂeemhr 8ight'& tﬁé’kﬁ%b&i’hd‘ i§ nddedd Hdsh me! ution
i n methandl until brown col or appé€ars. e solution then'stands at
room t BigsbwEN an éleFB?SPIaShWCG To the solution is added Na2S208 aqueous

sol uti pRegkhiién bhgop,rpgwgdcgnl or disappears. The resulting solution is
purified by using a Cl8 reverse-phase prep HPLC, eluting with a |inear

gr adi ent puf fer A (3%FA ipn Water)/buffer B (199FA in CH3CN). The
fracti ons Hc ecked nal dm@ér)stﬁl_&wr'ﬁ:gr_ fractions containing pure

desired co AT e’ fpool ed”and | yop cﬂo@?é %Orréj[%é%ﬁéwf &, ol ecul ar

corpound is nmeasured b ah el ectrospray
source. Preparmati on of conpound F:
Et hyl - f 6- net hyI -ergolinvlnmethyllthi oacetate To a sol ution of

et hanesul 1 GOTPeLRT agiaEa A st Fr R SStiiohin Bty Rimrns vy .

t he re@gsﬂﬂmm)my}(tmr)ED -Trp(Boc)-Lys(Boc)-Val-Cys(Acm)-Trp(Boc)-Rink amide MBHA resin (1
eq.), HBTU (2.9 eq), HOBt (3.0 eq.) and DIEA (6 eq) in DMF. The mixture is shaken at room
temperature for 4 hours. The resin is washed with DMF and DCM and dried under reduced
pressure to dryness. The dry resin is treated with TFA/TIS/water (92/5/3, v/v) for 1 hour at
room temperature. The solution is filtered and concentrated. To the concentrated solution is
added cold ether. The precipitate is collected and dissolved in water-methanol solvent
system. To the solution is added iodine solution in methanol until the brown color appears.
The solution then stands at room temperature for 1 hour. To the solution is added Na;S,0;
aqueous solution until the brown color disappears. The resulting solution is purified by using
a C18 reverse-phase prep HPLC, eluting with a linear gradient of buffer A (1%TFA in
Water)/buffer B (1%TFA in CH;CN). The fractions are checked by analytical HPLC. The
fractions containing pure desired compound are pooled and lyophilized to dryness. The

molecutar weight of the compound is measured by using MS fitted with an electrospray
source.

Preparation of compound F:

Ethyl-[6-methyl-83-ergolinylmethyl]thioacetate

To a solution of dihydrolysergol (240 mg) in 10 ml pyridine was added 250 i
methanesulforyl chloride. After stirring at room temperature for 2 hours, the reaction mixture
was poured into 100 ml water, it was extracted with chloroform (2x 20 ml). Organic layer
was washed with water, then dried over MgSQO, and solvent was removed in vacuo {o
dryness to give 140 mg of pale brown solid. Further extraction from aqueous solution after
basification with NaHCO; gave another 100 mg of product. Overall 240 mg. Mass Spec
(Electrospray) 335.2.

To a solution of the above D-6-methyl-8p3-mesyloxymethyl-ergoline (140 ng) in 3 ml
dimethylformide was added powdered K,COj; (150 mg) followed by 150 pl ethyl-2-
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was poured into 100 ml water, it was extracted with chI oro rm 2x 20 m).
Organic |layer was washed with water, then dried over gt was
renmoved in vacuo to dryness to give 140 ng of pale bromm SO|Id urther
extraction from aqueous solution after basifi cat | on wi t h NaHCO3 gave

anot her 100 ng of product. Overall 240 Mass (El ectrospray) 335. 2.
To a sBIEEaRRRCETate rRNda s enisilse nwesyhesty ng a#eégﬂcox‘wr& MpLLSe UgEen mirageno ng)

in 3 ”btm&ﬂpﬁ@?eh%JEWnMEr%&qﬁ%gcmr%is%e@%%ﬂoﬂ% Bwéehy 150

pl ethyl-2 -86 07 DEC 2005 nercapto and m xture was heated at
40C foPh'quﬁQfm angryvpier nQrgdde faveatwass iR r&icdIMaROM, ark aftemevapgratienvaicuo to

drynes §olvéﬁtdthé W@sx&@é N\!&HG‘SLICB%’& td b%’t%%t%téﬁ‘fc%'bel Qllﬁh%ﬁr%h%rﬁ? r‘é?hf lusin§¥ gani ¢

| ayer was th dried I\/g? d after evaporation of he Tesidue
was suBﬁ"@EﬁfOfP’dmﬁﬂ‘@ﬁa'r Qi l/@sS rieveiwg@lsqlvants | a&@nm@mﬁrt@nmrb@'r Ay isplatery
chl or OE%éﬂtéEFMQ%'or&fgrnq-)neﬂ%rQ?‘éﬁ& %Blkl&gts%&éréJ ‘?é\%éxaedﬁﬂl%eﬁ’é kS V\Qn@éﬁ tpga was

i sol ated, extracted [ or of or m net hanol sol vent s re renoved in
vacuo PEWYSRidsd00 mg éﬂasﬁﬁé%@mﬂ%m@ﬂ)@f’% Mass spec (El ectrospray) 359. 2.

Pr epar pédiafibn %@%%@n@_@
6- NEthIn;ISIS ernol i nvl rret Ith| oacetvl DPhe C(Q/s Tyr-DTrp Lys Abu Cys)-T

hr-N

(Seper 1 SAPodaty 7436%"""&“?9%12 %%%i'%mewh P —)
(50 mg) and D-Phe-c(Cys-Tyr(OBT)-D-Trp-Lys(BOC)-Abu-Cys)-Thr-NH; (100 mg) prepared
by solid-phase synthesis using Fmoc-chemistry in 10 m| dimethylformide was added 200 mg
of EDC (1-{3-(dimethylamino)-propyl]-3-ethylcarbodiimide-HCL), 100mg of HOAT (1-
Hydroxy-7-azabezotriazole) followed by 200 pl diisopropyletylamine and the mixture was
stimed at room temperature overnight. Volatile substances were removed in vacuo to
dryness. The residue was partitioned between chloroform methanol and brine. The organic
layer was washed with aqueous NaHCQ,, dried over MgSQ,. After evaporation of solvent,
the residue was subject to preparative thin-layer chromatography using chloroform-methanol
(85:16) as developing solvents. Appropriate portion was isolated, extracted with chloroform-
methanol a'nd solvents were removed in Vacuo to give 40 mg of protected product. Mass
Spec. (Electrospray) 1500.7.

The protected product was then treated with 30% triflucroacetic acid in
dichloromethal (10 ml) containing a few drops of triisopropyl siliane for 30 minutes. Volatile
substances were removed in vacuo to dryness. The residue was purified using vydac Cis
HPLC and CH;CN/0.1% aqueous TFA, resulting in 17 mg of white solid. Mass Spec
(Electrospray). 1344.8, 673.2.

Preparation of compound H:

Ethyl-(6-n-propyl-83-ergolinyl)methylthioacetate

This compound was prepared analogously to Compound F, starting with D-n-propyl-
8p-hydroxymethylergoline which can be made according to EP 000.667. Pale yellow solid.
Mass Spec (Electropray) 387.2.

Preparation of compound I:
6-n-propyl-8B-ergolinylmethylthioacetyl-D-Phe-¢(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH.

This compound was prepared analogously to Compound G, starting with 6-n-propyl-

8p-ergolinyl)methylthioacetic acid (Scheme |, compound 6, where R1=propyl and s=1) and
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by solid-phase synthesis using Fnoc-chemstry in 10 ml di form de was
added 200 ng of EDC 07 Bt 2005
(1-[3-(di net hyl am no) - propyl ] - 3- et hyl carbodi i m de-HCL), 100mg of HOAT (1-
Hydr oxy- 7- azabezotri azol e) foll owed by 200 pl diisopropyletylamne and the
m xture was stirred _at roomtenperature overnight. Volatile substances
wer e r EnBheea(Gys- TyEERI b Trigk ysRQ S )-APRE s I hidi B2 wa¥hiar tsiolig. o fdessheBRe®n
chl or o{@esdeptd)nar2. 8708 i ne. The organic |ayer was washed with aqueous
NaHCC3, dried over MySO4. After evaporation of solvent, -the residue was
subj ecP@Rﬁ%F%&F&?W@uﬂH& | ayer chromatography usi ng chl or of or m met hanol
(85: 15)5_[9_”&! C : Q . Lady.extract ed
i ' 0 grve 40 ny
of pr oEeté.LE_Ur_-NJi@duct I\/ass Spec (El ectrospr ay) 1500.7. The protected

(10°m) cond emeneany S ottt hobyt oAb S sl iy B AEAE' 7

Vol at i Bp- susub:aﬂammemeﬂ@leegalleﬁo\aad |D=|lee>ccmysthr(mB]I'r)é?$-§' rp—[l'MB@@Sa-Adu-@yﬁps

o of B S8lG, b sle EReon R 5 T84a 5 675 2 “Preparation of

corrpouMeMratlEn Ioibe(rﬁ)munpHKzpel 85-ernolinyl)methvlth ioacetate This

da s s ! lr Lo O ] L 0th D627prgp|yl
y - g k& LE A % LU 1 - 2 —a—dF SRAALER AL A I e 1 2 Pt ek B 5 A' . a e
yel | owe@lirtt.—D-FMasgﬁg yrETest yoab. ﬁyﬁﬂ'ﬁra\le, ie., acompound according to

D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH,

1-[[6-allylergolin-88-yllcarbonyl]-1-[3-(N-(ethoxycarbonylimethyl, N-methyl) amino-

A

propyl]-3-ethylurea, i.e., a compound according to the following structure:

CH

)] 3,3-BOC, N-Methylpropanediamine

To a solution of 3 N-Methy! propanediamine (1.8g) in dichloromethane (30 ml) was
added annhydrous MgS04 (5.5gm) followed by benzaldehyde (2.3g) and the mixture was
stirred at room temperature overnight. After filtration, the filtrate was treated with (BOC),
(4.3g) and DMAP (0.35g) and stirred for about 1 hour. The mixture was then washed with
5% aqueous citric acid, then 5% NaHCO;, and then dried over MgS04.

After evaporation of solvent, the residue was dissolved in ethanol (50ml). Pd(OH),
(600mg), acetic acid (1ml), and cyclohexene (3ml) were added and hydrogenation was
carried out overnight. The mixture was filtered through a celite pad and the filtrate was
evaporated in vacuo to dryness to produce 3,3-BOC,N-Methylpropanediamine as a colorless
liquid. 2.3 g. Mass Spec (Electrospray) = 189.1.

(2) 6-allyl-8p-(3,3-BOC,N-Methyl-aminopropyl-carbamoyl)-ergoline
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Preparation of conpound I: 07 DEC zﬂ%

6- n- propel - 86-ergol i nyl net hyl t hi oacetyl - D- Phe-c( Cys- Tyr - D- Tr p- Lys- Abu- Cvs) -
Thr-NHz This conmpound was prepared anal ogously to Conmpound G starting

wi th 6-n-propyl 8(3-ergoli nyI)rret hyl t hi oacetic acid (Schenme |, conpound 6,
where Rl1= propyl and s=1) and 0 7 DEC 2005

D- Phe- c( Cys TPy (Solfipn ofTégllyhdivdeadysergie -aciss | 15Pme) NPErags eecasding do Hhess

Spec. F(c%b@@r‘értﬂ§&6@d) inlBE % 503@3977 and FBERE ﬁtM%y@roﬁﬁm%F’e 4150mg) in
6- D- M | - 80-ergol i nvi met hyl t hl am nosucci no

he- ¢( Fry’-‘rmIDWﬁﬁ Rdded d&mpromg}%tbylmwnel\n-’lﬁmh|f@Ioweﬁ1twm1@lhwgpmpbwahedate
anal Ogg ﬁ 8 t@%@#ﬁ%&\% s?ﬁ'r%ataft P&bn\(\’ietrnpe%lja' é\@&ep%lght. Volatile substances were
8(3-succ AGyT 2 home gol'rne and

D- Phe- Mme@dle naCBT Jo ﬂ):y]ieqs.s Yre( BEB) e ANas-f@ytitjoned Ibetwddn, CMBI; tamdsdterd Thhss

o ar 1 PRl TR e Yeefld RO oGO E RRHR R Ay B MBS Sohar 88, bonui

- er golremevda-lﬁ’haclﬂ(t@g%veWaHyﬂD‘Bjﬁlf(b SLBGGADMe%hmmprdﬂﬂanrbamoyl)-érgemm0Und
accor di(:%g t %-ally[th I -Ih-l\?é%q arr?l;['népgjrglgﬁ rcgrba?no%ﬁergoime TI}A salt
6-allyl-8p-(3,3-BOC,N-Methyl-aminopropyl-carbamoyl}-ergoline from the previous
step was treated with 30% TFA in dichloromethane for 30 minutes and volatile substances
were removed in vacuo to dryness yielding 250 mg of 6-allyl-83-(3-N-Methyl-aminopropyl-
carbamoyi)-ergoline, TFA salt. Mass spec (Electrospray) = 367.2.
(4) 6-allyl-83-(3-N-Methyl,3-carbethoxymethyl)aminopropyl-carbamoyl-ergoline
To a solution of 6-allyl-8p3-(3-N-Methyl-aminopropyl-carbamoyl)-ergoline TFA salt
(250mg) and K,CO; (140mg) in DMF (5ml) was added ethyl bromoacetate (70ul) and the
mixture was stirred at room temperature overnight. After evaporation of solvent, the residue
was partitioned between chloroform and water. The organic layer was dried using MgSQO,
and then solvent was removed in vacuo to give crude 6-allyl-8p-(3-N-Methyl,3-
carbethoxymethyl)aminopropyl-carbamoyl-ergoline (240mg). Mass Spec (Electrospray) =
453.2.
5) 6-allyl-8p-(1-ethyl-(3-N-methyl-3-carbethoxymethyl}aminopropyl-ureidocarbonyl-
ergoline
6-allyl-83-(3-N-Methyl,3-carbethoxymethyl)aminopropyl-carbamoyl-ergoline from the
previous step was dissolved in toluene (10ml) and ethylisocyanate (3ml) was added. The
mixture was refluxed under nitrogen atmosphere for 3 days and after evaporation of volatile
substances, the residue was subject io preparative silica gel chromatography using
chloroform/methanol (19 to 1) as developing solvents. Appropriate portion was extracted
with chioroform/methanol and soivents were removed in vacuo to give 6-allyl-83-(1-ethyl-(3-
N-methyl-3-carbethoxymethyl)aminopropyl-ureidocarbonyl-ergoline as a pale yellow viscous
substance (30mg). Mass Spec (Electrospray) = 524.3.
B. 6-allyl-8R-(1-ethyl-(3-N-methyl-3-carboxymethyl)aminopropyl-ureidocarbonyl-
ergoline, i.e., a compound according to the following structure:
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HNT 7 T 11 % v ~D Phe-c(Cys-Tyr-D Trp-Lys-Abu-Cys) - Thr ?é
1-f(6-allylergolin-8/3-yllcarbonyll-I-[3-(N(et hoxycarbon?za DR:I 2085

N-nmet hyl) amino- propyll-3-ethylurea, i.e., a conpound according to the
followi ng structure: (1) 3,3-BOC, N Methyl propanedi am ne To a solution of 3
N- Met hyl propanedi am ne (1.8g) in dichloronethane (30 m) was added
annhydrous MgSO4 (5. 5gm owed by benzal dehygde (2.3g) and the m xture
was stirred at roomte UHe ovepm ght. After Jiltration, the filtrate
was treated with (B ?_‘ﬁ : - (Coz d stirred for about 1
hour. The nixture was ' é’\S% aqueous @Rric acid, then 5%
NaHCO3, and then dried My PEY - yaporati on of solvent, the

resi due was di ssolved in ethanal [(50 Ed OH) 2 (600m), acetic acid
(1m ), and cycl ohexene (3m) vvere Gﬁd an®Htaydrogenation was carried out
overnight. The m xture was filtered through a celite pad and the filtrate
was evapora‘bed InﬁixMBé:U@T 5ol alﬂleﬁéthyp?mlhﬁbﬂﬁﬁ—.?; carbethoxymethyl)ammoprop I~

SSBOCN-I\/Eth e as a colorless |iguid. ec
(El ect p@dﬂcgm ¥| elrg |nf (%ga)mg in 10 ml of acetone are add d 15 mI of O%M phosphatg

6-al | ybuﬁéchp(r&a@pﬁ@Cmd\@toBhﬂ aTRIROILECPSIL. -(Afid By .és e@:ﬂﬁbmd@;@ WM. Gné DEC
2005 To .g sol utl 6- al I | - di hydr ol If3J/ser5| c aci a}r’%t Tpre par ed,

accord U'Eeo'st‘H%” EQ&F% i LEKBsay2 FPTOEPS‘aEP'bégééP"e he mixture is

3, 3- BO@CMH&WTWWPQW@@@HM&@@ ahd 2QifEBted With @M@I}ﬁ@ﬁhnmﬁ%@Q@%ﬁlc extract

diisopto lLam ne (,1751) foll owed by diethyl cyangphos
pr Hly eda cX the solvergts are)removec? in vacuo to y:eldyﬁ aP{yI 8l3>p(1-etrﬁ)yl -(3- N methyl -3-

carboxymethyl)am|nopropyl-ureldocarbonyl-ergohne‘

C. 6-allyl-8R-(1-ethyl-(3-N-methyl-3-carbonylmethyl}aminopropyl-ureidocarbonyl-
ergoline-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH,, i.e., Compound K
To a solution of 6-allyl-88-(1-ethyl-{3-N-methyl-3-carboxymethyl)aminopropyl-

ureidocarbonyl-ergoline {50 mg) and D-Phe-c{Cys-Tyr-D-Trp-Lys(FMOC)-Abu-Cys)-Thr-NH;

(100 mg, prepared by solid-phase synthesis), in 10 mi dimethylformide is added 200 mg of

EDC (1-[3-(dimethylamino)-propyl]-3-ethylcarbodiimide-HCL), 100mg of HOAT (1-Hydroxy-

7-azabezotriazole) followed by 200 yl diisopropyletylamine and the mixture is stirred at room

temperature overnight. Volatile substances are removed in vacuo to dryness. The residue
is partitioned between chloroform methanol and brine. The organic layer is washed with
aqueous NaHCO; and then dried over MgSO,. After evaporation of solvent the protected
product is then treated with 5% piperidine in DMF (10 ml) for 30 minutes. Volatile
substances are removed in vacuo to a small volume ( about 2 ml). It is purified using VYDAC
C4g HPLC and CHLCN/0.1% aqueous TFA to yield the purified, de-protected product.
Example L

Aepa-Lys-D-Tyr-D-Tyr-cyclo[Cys-
Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

A. H-Aepa-Lys(Boc)-DTyr(tBu)-DTyr(iBu)-Cys(Trt)-Tyr(tBu)}-DTrp(Boc)-Lys{Boc)-Abu-
Cys(Trt)-Thr(tBu)-Rink Amide MBHA Resin

The protected peptide-resin was automatically synthesized on an Applied Biosystems
(Foster City, CA) model 433A peptide synthesizer by using Fluorenylmethyloxycarbonyl
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(1501') and the m xture was stirred at roomtenperature overnight. Volatile
substances were renoved in vacuo to dryness. The residue \&?ﬂ@r%@ioned
between CHCI 3 and water. The organic |ayer was then washed wt ous
NaHCO3 and dried over MgSO4. Sol vent was renoved in vacuo to gi ve

6-al |l yl - 8p- (3 3- BOC, N- Met hyl - am nopr opyl - car banoyl ) - er gol i ne.
6- al | y(EBPR)( SNQWiRkEY-hyf- BWnémc{ﬁpM R4 rissifo{Novakioglgm neSant Bieapa| A) with

6-al | YEul&(tlaJti()ﬁ o3 BECnihdvRt fayd u@éﬂ NOPE ENbe sﬁr@wwé éAr%rs@e!: 'S hsamgaye

previ ous stecg was treated with 30% TFA 1 n_di chl oromet hane for 30 m nutes

and vol&f§ Meek iR thntadawingeside eligip peiestiony Bogs ThEBI Y sEMoe-BysiTRyO¥b0 ny
of  6- alFmHc-18(Ho3)-SHVEthyd- Dacm(es@t@ny\:mowyl?@émyd)m preelDTRuBAIOH SBhdc- MasS

spec (EI ectrospr

6- al | yPhgiH 3EW%§VW ﬂ)@'&a?!ﬁ@@%fbr&mt@mwnﬁﬁ%ﬁéwH cempetepa-Cbt 468 ne To
a solu Uﬁb'ﬂaﬁd ﬁorﬁ'dﬁém-ﬁﬁpé@m%rhﬁmﬁw \W&B? PR, 1Eaﬁﬁé%5ﬁhé?|§m9'céﬂ?i%dTFA

sal t 250 and K2CO %é% was added et bronpbacet at e
(701) &HH °f‘h% 0.45 xangeles sTher FEpcagrouss weare nfsBroNed ry tse@tmﬂng iwith 29%er

evapor g 1geﬂeﬁr@ﬁn ﬁ%ytﬁylbyrr&#a@né mmﬁvﬁar soaﬁmpaﬁ Ehéﬂ 96‘%% F?]%é)érﬁlfner m and

wat er. The organic |ayer was dried usi en $0 vent was
r emoved@Cir4 \%lcuénrf'%') yeg &red Pirractyatad r9|2n%psq gtion 9ftdk48M 291-H-benzotriazole-1-

car bet bg)qyﬂﬁ,%huﬂranﬁ@ﬂwggmnﬂw e A RREBNES pIt S L HyBR X 44RMEN az M §SR RBAOBT)

(El ectfospra

6-al | ylin 8&’(’?&@@@@@501@%1(@%:)3 Thip beadtivatgdetanying araditbpesisyl - inki ddcar bon

yl - er ﬂ@édp’ﬂrﬁ)glethylamme (DIEA) and 1mL of NMP were added to t e resin, The BI 433A

6-al |yl -8p-( h 3- car bet hoxynet hyl 2 am nopr opyl - car bam)?/ ol i ne

f r om t Reptide synthesizer was programmed to perform the following reaction cycle: (1 was ing
with NMP, (2) removing Fmoc protecting group with 20% piperidine in NMP for 30 min, (3)

washing with NMP, (4) coupling with pre-activated Fmoc amino acid for 1h. The resin was

coupled successively according to the sequence. After peptide chain was assembled, the
Fmoc was removed and washed completely by using DMF and dichloromethane (DCM).

MBHA= 4-methylbenzylhydrylamine

—PHX’ \

N _>/__
Aepa =

B. The resuiting H-Aepa-Lys(Boc)-DTyr(tBu)-DTyr(tBu)-Cys(Trt)-Tyr(tBu)-DTrp(Boc)-
L.ys(Boc)-Abu-Cys(Trt)-Thr{tBu)-Rink Amide MBHA Resin (0.188 mmo!) was mixed with
compound 7 (82 mg, 028 mmol, 15 eq), ), [7-azabenzotriazol-1-
yloxytris(pyrrolidino)phosphonium-hexafluorophosphate] ( PyAOP ) (146 mg, 0.28 mmoi, 1.5
eq.} and 1-hydroxy-7-azabenzotriazol (HOAT) (38 mg, 0.28 mmol, 1.5eq.) in 5 mL of DCM.
The mixture was shaken overnight. The resin was drained and washed successively with
DMF, methanol and DCM. Aiter drying in the air, the resin was treated with a mixture of
TFA, H>0 and triisopropylsilane (TIS) (9.5 ml / 0.85ml /0.8 ml) for 2h. The resin was filtered
off and the filtrate was poured into 50 mL of cold ether. The precipitate was collected after
centrifuge. The crude product was dissolved in 100ml of 5% AcOH aqueous solution, to
which iodine methanol solution was added dropwise until yellow color maintained. The
reaction solution was stirred for additional 1h. 10% Na,S,0O; water solution was added to
quench excess iodine. The crude product in the solution was purified on preparative HPLC
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previ ous step was dissolved in toluene (10m ) and ethyli s ?aﬂpﬁdmg m) was
added. The mxture was refluxed under nitrogen atnosphere s and
after evaporation of volatile substances, the residue was subject to
preparative silica gel chromatography using chloroform methanol (19 to 1)
as devel opi ng solvents. Appropriate portion wr%s extracted wth

chi or PGP EDHRFRIMA irdSs M) oh £48 EINAMAX PR A (Variaac ieinus Cigake CA). The

6- al | ykoi@Rn(Waseditiel with-a Ilnear gradient from 50% A and 20% B to £55%A and 45% B in 50
N- net hyl - 3- car bet hox ), am nop roS% - ur el docar bony -er%o ine as a pale

yel | oW i-sWhEE A (@5 aﬁcﬁ% Jomgier apeds wepdk1eH ety @f@@?ruty =Thpfraciiong
6-al | yWeé’é §hécike§tﬂ%’£n (@Balyicstiwilc 3- ﬂ%@%{ﬁ’;.ﬁq'ph?érbmmpmﬁe ?6&&&1%@ bonyl

- ergoline a compound according to the ure:

{
2085 0lvop{iasio dhyness WiRkT40%; The maity 196 bagconAnaiedl HILG analysis
6-al YM@%%&% SHrhy! 162?7%3\'%%5@(9%1&1 At BRI SRYTEd el At BRRHPEY1821.3).

ur ei docar ergol ine in 10 m of acetone are added 15 m of

0. 2M phosphate buf f er (pH:approx 7) and 0.6mlL ChiroCLEC-BL (Altus

Bi ol ogEgampiedmdr i dge, MA). The mixture is incubated on a rotary shaker at
apprOX|_TE|_y 40 C overnight. _The m xture is

S/\n/ Lys-D-Tyr-D-Tyr-cyclo[Cys—Tyr—D-Trp-Lys-Abu—Cys}—Thr—N H,
0

Example M was synthesized substantially according to the procedure described for Example
L by using H-Lys(Boc)-DTyr(tBu)-DTyr(iBu)-Cys(Trt)-Tyr(tBu)-DTrp(Boc)-Lys(Boc)-Abu-
Cys(Trt)-Thr(tBu)-Rink Amide MBHA Resin. Purity of the final product was 97.9% based on
analytical HPLC analysis. MS (Electro Spray): 1652.1 (in agreement with the calculated
molecular weight of 1652.03).

Example N
H
HN ! S/Y Doc-Lys-D-Tyr-D-Tyr-cyclo[Cys-
—_ o) Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
N
H |

Example N was synthesized substantially according to the procedure described for Example
L by using H-Doc-Lys(Boc)-DTyr(tBu)-DTyr(iBu)-Cys(Trt)-Tyr(tBu)-DTrp(Boc)-Lys(Boc)-Abu-
Cys(Trt)-Thr(tBu)-Rink Amide MBHA Resin. Purity of the final product was 99.2% based on
analytical HPLC analysis. MS (Electro Spray). 1797.1 (in agreement with the calculated
molecular weight of 1797.19).

Fmoc-Doc-OH was purchased from Chem-Impex International, Inc. (Wood Dale, IL).
@]

H
A o X
\\ \,/\0/\/ =

Doc =
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acidified with 5% aqueous citric acid and extracted with Cﬁg 3- Met hanol .
The organic extract is dried and the solvents are renoved inﬂﬁﬁcﬂﬁﬂﬁto
yield 6-allyl-8R-(1-ethyl-(3-Nnethyl-3- carboxynethyl)am:i
nopr opyl - ur ei docar bonyl -ergoline. C.
6-al |yl -811-(1-ethyl -(3-Nnethyl -3-carbonvl net hvl ) am nopr opyl - ur ei docar bony
| - ergoline-D Phe-c(Cys-Tyr-D Trp-Lys-Abu-Cvs)-Thr-NH2, i.e., Conpound K To
a sol uteyxammé ob- al | yl - 8(3-(1-ethyl-(3-Nnethyl -3-carboxynet hyl ) am nopr opyl -
ur ei docarbonyl-ergoline (50 ng) and

fyr - D- Tr p- Lys( FMOC) - Abu- Cys) - Thr-NH2 (100 ng, prepared by

i in 10 mM dinethylformde is added 200 ng of EDC

Lips-ByilycBryodicloffiyde- HCL) , 100ng of HOAT
f ol | owed Thyp 200 Rlavdidysonr-apy | et yl ami ne and
e g tenperature overnight. Vol afil e substances
are renoved in wacuo to dryness. The residue 1is partitioned between
chl or of or m et hano d brine. The organic |ayer is washed with aqueous
NaHCO3 and then dried over MgSO4. After evaporation of solvent the
pr ot ectExdmpfir Qchestsynthetlzed stibstantiadly wttdrdibéotpihegrockdues desdibed (ckExamplef or 30

Thout T %" Bl (e EHRp PR EaoRh AR sl (BT i 3B DY B rcous
Aepa: e o T T UK fyle, MBHA
i hana e B S Triabicdisibes S ocased ermanaliea B B1S YElesBoc) - A

u- Spray): 1680.6 (in agreement with the calculated molecular weight of 1680.1).

Example P

S/ﬁ( Aepa-Aepa-D-Phe-cyclo[Cys-
Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
N
"l
Example P was synthesized substantially according to the procedure described for Example
L by using (6-N-propyl-8B-ergolinyl)methylthioacetic acid and H-Aepa-Aepa-D-Phe-Cys(Trt)-
Tyr{tBu)-DTrp(Boc)-Lys(Boc)-Abu-Cys(Tri)-Thr(tBu)-Rink Amide MBHA Resin. Purity of the

final product was 99.9% based on analytical HPLC analysis. MS (Electro Spray): 1710.7 (in
agreement with the calculated molecular weight of 1711.2).

Example Q

S /\H/ Aepa-Aepa-D-Phe-cyclo[Cys-
(3-lodo)Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,
N
"l
Example Q was synthesized substantially according to the procedure described for Example

L by using (6-N-propyl-8p-ergolinyl)methyithicacetic acid and H-Aepa-Aepa-DPhe-Cys(Trt)-
(3-lodo)Tyr-DTrp(Boc)-Lys(Boc)-Val-Cys(Trt)-Thr(tBu)-Rink Amide MBHA Resin. Purity of
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Cys(Trt)-Thr(tBu)-Ri nk Am de MBHA Resin The protected pepg fjaf:re in was
automatically synthesized on an Applied Biosystens (Fost lEy§ ) nodel
433A peptide synthesizer by using Fluorenyl net hyl oxycarbonyl 0 7 DEC 2005
(Frmoc) chemistry. A Rink Amide MBHA resin (Novabi ochem, San Di ego, CA

W th subs_ti tution of 0.72 mol/g was used. The Fnobc am no acids gAnaSpec
San Joie finghprodyst wag §8% bapsed emanalgicebliPhg anelysisc NS (Figntior Brray)oAs851.1
Frroc- Tnﬁ@g%m;tﬁowtzamméamam@gmow&(@gc) OH, Fmoc- DTt p( Boc) - CH,
Froc- Tyr (tBu) - OH, Fnoc-DTyr (t Bu) - Frnoc- Phe- OH, Fnoc-Cys(Trt)-OH,

Froc- Thr (t Bu) - OH and Fnoc- Abu- CH. Frmc Aepa- OH was purchased from

Chem | Fﬁ@é(bnécﬁ;r)n@trmmbs plitRasddMOf ABRARbed!dem TERA ( E&J%J]%Skﬁf )was carried
out on a 0.25 mmol scale. The Fnoc groups were renoved by treatment with
20% piperidine in N-nethyll pyrrolidone (NMP) for 30 nmin. In each coupling
step, the Fnoc amno acidi\(4@q, | mol) was first pre-activated in 2nL
solution of 0.45M 2-(1- zotriazole-1- yl)-1,1,2,3-tetranet hyl uroni um
hexaf | uor ophosphat e/ 1- h ’.- -benzotriazole (HBTU HOBT) in

N, N- di et hyl f ormam de (DMF). This activated am no acid ester, 1nlL of

di i sopropyl et hyl ami ne (DI EA) and 1nL of NWP were added to the resin. The
ABI 433A peptlde S t hgETZer was programed to performthe follow ng
reactlggl_ éﬁ,_ (1) wasfong with NWMP, (2) renoving Fnoc protecting group
with 2 /oplg idine in NMP for 30 min, (3) washing with NWP, (4) coupling
with pre-activated Fnoc amno acid for 1h. The resin was coupl ed
succesgxy‘ﬁ,hﬂ ﬁccordi ng to the sequence. After peptide chain was assenbl ed,

SWAepa—D-Phe—cyclo[Cys—Tyr—D—Trp—Lys-Abu—Cys]~Thr-N H,
0

Example R was synthesized substantially according to the procedure described for Example
L by using H-Aepa-DPhe-Cys(Trt)-Tyr(tBu)-DTrp(Boc)-Lys(Boc)-Abu-Cys(Trt)-Thr({tBu)-Rink
Amide MBHA Resin. Purity of the final product was 98.3% based on analytical HPLC
analysis. MS (Electro Spray): 1513.8 (in agreement with the calculated molecular weight of

1513.9).
Example S
H
HN ; S/ﬁ_( Aepa-Aepa-D-Phe-cyclo[Cys-
— o) (3-lodo)Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,
N
H |

Example S was synthesized substantially according to the procedure described for Example
L by using H-Aepa-Aepa-DPhe-Cys(Trt)-(3-lodo) Tyr-DTrp(Boc)-Lys(Boc)-Val-Cys(Trt)-
Thr(tBu)-Rink Amide MBHA Resin. Purity of the final product was 85.7% based on analytical
HPLC analysis. MS (Electro Spray): 1822.9 (in agreement with the calculated molecular
weight of 1823.06).

Example T
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Froc was renoved and washed conpl etely by using DMF and di chl or omet hane
(DCM). MBHA= 4-net hyl benzyl hydrylanmine - H\--N N v Aepa: ?@E‘ ngesultl ng
H Aepa- Lys(Boc) - DTyr (t Bu) - DTyr (t Bu) - Cys(Trt)-Tyr (tBu) - DTrp(BocC)

Lys(Boc) - Abu-Cys(Trt)-Thr(tBu)-R nk Am de MBHA Resin (0.188 mmol) was m xed
with compound 7 (92 ng, 0.28 mmol, 1.5 eq.), ), [7-azabenzotriazol -

yl oxytri s(f ol i di no) phosphoni um hexaf | uor ophosphate] (PyAOP) (146 ny,

0. 28 nmol , y Heq.) and 1- hydroxy- 7- azabenzotri azol (HOAT) (38 ng, O0.28
mol , h : s Drpd)-Phexayolpleyed - hmklaprAB-Eysli T§RiNH: The resin
was dr &] ed succeB8sively with DM, nethanol and DCM After

' he resinPwas treated with a mixture of TFA H2O and
trllsopropyIsHalnef (Trs) (9.5 mM / 0.85m /0.8 m) for 2h. The resin was
filtered off and the filtrate was poured into 50 nL of cold ether. The

pr eci pEké’fhﬁleWa\ﬁa§9JHﬂ%‘iz%@ s%ét@htuau?e‘ae&érbfn QstheT;h-%cé‘ordrkéieeéHnBQa‘ﬁJr %mtghanol

di ssolved 1 n 100 ﬂueous soluti on, I odl he ne

sol ut i brﬁ’y\Hé@gdﬁQé’ﬂ'Qf’r*@pW%Eﬂhﬁlf BU)y@TTRﬁE\PQ)dJyéﬁB%ﬁhU-Qyﬁ@dt)'TﬁF(@U)ﬁ%&‘ét i on
sol ut i AmidemBsiA Réshd Hupity @ﬂﬁé hhél;b%dul:t {as 38 Yo N\s£cad 3 é’r‘@tﬁ&aIWL@ I on was

added to quench excess i odi ne crude product in the solution was
purifi apalysis. M%@pg{fq Serayp1489.6 1mgagyeq_1m1tmghe calculated molecular weight of

1489.84).

Example U

Doc-D-Phe-cyclo[Cys-(3-lodo)Tyr-
D-Trp-Lys-Val-Cys]-Thr-NH,

Example U was synthesized substantially according to the procedure described for Example
L by using H-Doc-DPhe-Cys(Trt)-(3-lodo) Tyr-DTrp(Boc)-Lys(Boc)-Val-Cys(Trt)-Thr{tBu)-Rink
Amide MBHA Resin. MS (Electro Spray): 1629.8 (in agreement with the calculated molecular

weight of 1629.7).
Example V
H
HN ! S/ﬁ]/ Doc-Doc-D-Phe-cyclo[Cys-
— o Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,,
N
H

The titled compound was synthesized substantially according to the procedure described for
Exampile L by using H-Doc-Doc-DPhe-Cys(Trt)-Tyr(tBu)-DTrp(Boc)-Lys(Boc)-Abu-Cys(Trt)-
Thr(tBu)-Rink Amide MBHA Resin. Purity of the final product was 99% based on analytical
HPLC analysis. MS (Electro Spray): 1635.0 (in agreement with the calculated molecular
weight of 1633).

Some of the compounds of the instant invention can have at least one asymmetric
center. Additional asymmetric centers may be present on the molecule depending upon the
nature of the various substituents on the molecule. Each such asymmetric center will

produce two optical isomers and it is intended that all such optical isomers, as separated,
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systemw th a colum (4x43cn) of C18 DYNAMAX- 100 A(Var| an, \al nut Creek,
CA). The colum was eluted with a linear gradient from 8(9/ AD{é[r,\cQﬂgs)% Bto
55%A and 45% B in 50 mn., where Awas 0.1% TFA in water and B was 0. 1%
TFA in acetonitrile. The fractions were checked by an anal ytical HPLC.
Those contai ni ng pure_product were pooled and |yophilized to dryness.

Yi el d: PUGYET PREGIN RUederPtiod). 595MeES c@camicaRuxtyeR cell diaptecsamriioy gibgures VB

(fEI igtz _[Lr%ée)ﬁﬁrﬁ')é)lnclda%%%ﬁm{ihe SREpLBIMB InstarthveRiforfal cul ated nol ecul ar wei ght
(0]

Lys- D- Tyr - hworayewtscgféhermstant invpotignsgensialinean LeHsalaieg in thedrampfl Bl was
synt hephziathcauhaliptccapthile 286" SHatdnt Sallsh&uBR OfL Y QateeFivdREFofPLsiRyampl e

b
JH- Lyg( lé%@]mﬁm tBAFNORAHE BEFanpes Tk Jucty atidsare hyAMCBvEs. Dy, BsEybabu-
Q’S( Tr Bhoéﬁhbflé Baymili E!Setﬁmtr#ﬁ[opﬁ'é@tlaep?bﬂomguh'ak}’c %fucélﬁﬁ@ bl tﬂﬁérloorLQl‘gHﬁﬁc was

ased on analytical HPLC analysis. M5 (El'ectro Spray): 1652.1'(in

agr eewﬁ}ﬂomﬁ methane silfopigianddte ik @c&ﬂdéwnm@rgﬂm CoNPaEEs coBtINimG@nasidic N
Doc- Ly sirdetidiy udpr 4y - Garis:@l davsbe Bblatddr i heli¥dn APt Wlﬁlw SAG- &‘E‘%n Rffihe N was

synthesi zed substantially according to the procedure escrl ed for Exanple
j = by GRyHgr-ion can be selected from sodium, potassium, lithium, calcium, magnesium and the

H Doc- hweS(aBWe)|~a@Tbbrn(6r%le\hrchE¥éétBU) Cys(Trt)-Tyr(tBu)-DTrp(Boc)-Lys(Boc)-Abu
- Cys(Trt)- Thr(tBu)-R| nk Am de MBHA Resi n. Purltg of the final product was
09. 2% based '@ pPharmaceutically acceptable salts can be formed by taking about 1 equivalent of

a compound of the invention, (e.g., Compound C, below), 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 art.

The compounds of this invention can be administered by oral, parenteral (e.g.,
intramuscular, intraperitoneal, intfravenous 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 route of
administration. Accordingly, the present invention includes within its scope pharmaceutical
compositions comprising, as an active ingredient, at least one compound of the invention in
association with a pharmaceutically acceptable carrier.

Salid dosage forms for oral administration include capsules, tablets, pills, powders
and granules. In such solid dosage forms, the active compound is admixed with at least one
inert pharmaceutically acceptable carrier such as sucrose, lactose, or starch. Such dosage
forms can also comprise, as is normal practice, additional substances other than such inert
diluents, e.g., lubricating agents such as magnesium stearate. In the case of capsules,
tablets and pills, the dosage forms may also comprise buffering agents. Tablets and pills
can additionally be prepared with enteric coatings.

Liquid dosage forms for oral administration include pharmaceutically acceptable
emuisions, solutions, suspensions, syrups, the elixirs containing inert diluents commonly
used in the art, such as water. Besides such inert diluents, compositions can also include
adjuvants, such as wetting agents, emulsifying and suspending agents, and sweetening,
flavoring and perfuming agents.

Preparations according to this invention for parenteral administration include sterile
aqueous or non-agqueous solutions, suspensions, or emulsions. Examples of non-aqueous
solvents or vehicles are propylene glycol, polyethylene glycol, vegetable oils, such as olive
oil and corn oil, gelatin, and injectable organic esters such as ethyl oleate. Such dosage
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anal ytical HPLC analysis. M5 (Electro Spray): 1797.1 (in reﬁgent with the
cal cul ated nol ecul ar wei ght of 1797.19). Fnoc-Doc- CH V\B.Saﬂl?l’ Szﬂﬂ5f rom
Chem I npex International, Inc. (Wod Dale, IL). 0 Doc = H 07 DEC 2005
Exanple O Lys-D-Tyr-D Tyr-cycl o[ Cys- Tyr-D-Trp-Lys-Ab u-Cys]-Th r-N H2
Exanpl e 0 was synt hesi zed substantially according to the procedure

descri BEWSHRRY a,ﬁgp@m gdjwarly% BWEN as preserving, wetting, emulsifying, and dispersing

(6-N-peg é’ME &3 _I_y Ay QPe é%hl)z@@td?}’f&'@xgﬁﬁ%t 'lefra?rGr'\ Fhr@ur{ﬂ'u %EU@E@?&%mH WitgF, Bu) -
DTyr(tBu) -Tyr(tBu)-D Boc)-L Boc) - Ab g Bu) - Ri nk
o s BitpeomSaing Stﬁd%zmgyawtw therfaamqﬁs e ol WA RLIR 1 o

anal yt b?ﬂeaﬁ%—@leﬂ@@fﬁﬁo@:tﬁms NBrr(é?' @éﬁ %—Ig% b%pt')hét"(l)fact@l@%Qthé SR eF SRARMoIW th

t he cal cul ated nol ecul ar wei g anpl e
Aepa- AEPAPPSItNS. which ofany be W\@dﬂr\os@y@ A§ta. @) SOMEh ofheN sterilepipgirbleP was

synt hegeamfn ﬁ,mqg&,gfgwggfg,rg waecording to the procedure described for Exanple
L by using 56- propyl -8(3-ergolinyl)nmethylthioacetic acid and
H Aepa- Aepa éﬂl@&stonrpgtal or vaginal administration are preferably suppositories which

may contain, in addition to the active substance, excipients such as coca butter or a
suppository wax.

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 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 ordinary skill in the art.
Generally, dosage levels of beiween 0.0001 to 100 mg/kg of body weight daily are
administered to humans and other animals, e.g., mammals.

A preferred dosage range is 0.01 to 10.0 mg/kg of body weight daily, which can be
administered as a single dose or divided into multiple doses.

Somatostatin Receptor Specificity and Selectivity Assay

Specificity and selectivity of the somatostatin analogues used to synthesize the
somatostatin-dopamine chimers were determined by a radioligand binding assay on CHO-
K1 cells stably transfected with each of the SSTR subtypes, as follows.

The complete coding sequences of genomic fragments of the SSTR 1, 2, 3, and 4
genes and a cDNA clone for SSTR 5 were subcloned into the mammalian expression vector
pCMV (Life Technologies, Milano, ltaly). Clonal cell lines stably expressing SSTR's 1-5 were
obtained by transfection into CHO-K1 cells (ATCC, Manassas, Va, USA) using the calcium
phosphate co-precipitation method (Davis L, et al., 1994 In: Basic methods in Molecular
Biology, 2nd edition, Appleton & Lange, Norwalk, CT, USA: 611-646). The plasmid pRSV-
neo (ATCC) was included as a selectable marker. Clonal cell lines were selected in RPMI
1640 media containing 0.5 mg/ml of G418 (Life Technologies, Milano, [taly), ring cloned, and
expanded into culture.

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 buffer. The final pellets
were resuspended in 10 mM Tris-MClI for assay. For the SSTR 1, 3, 4, and 5 assays,
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Tyr (tBu) - DTr p(Boc) - Lys(Boc) - Abu- Cys(Trt)-Thr(tBu)-Ri nk Am MBHA Resi n.
Purity of the final product was 99. 9% based on anal yti cal Fﬁﬁﬁeﬂﬂ&'jysi S.
M5 (Electro Spray): 1710.7 (in agreenment with the cal cul ated nol ecul ar

wei ght of 1711.2). Exanple Q Aepa- Aepa- D- Phe-cycl o[ Cys- O

(3-1 odo%Tyr- D Trp-Lys-Val - Cys] - Thr-NH2 Exanpl e Q wa nt hesi zed

subst aatiquats of Hecveabraiet repdatipsoweguneukntert PP g atoﬁﬁy £ito?.85 MEI'BY usi ng

(6-N- pl‘rxewhséiﬁ@ :ﬁ—‘a@mm REPEP (AT 4'bORSiRInG 1 03hb/fhi BEA, 5 mM MgCl,, 200 KIU/mI

H A >
o DT ol P (o) begibeeineFacQI02Gps (T BhenTimethyupheytunde cTHBFREIRG i .
P TLY o8l EGR9 el W oROs il O RE A A8 ot PLC

anal ysi s. Electro agreenent” wth the cal cul ated

mol eculthg r@@ﬁ’[wdo@ndlgﬁl irlq-l afigrp §me3weas de ﬂﬂyratdlﬁv\@s The tisubetions ruere
ﬁg‘égng‘i’%ﬁﬁﬁ %ghrafaidoﬂtréf{drl irrﬁougfanF Ag'ﬂl% i(d}'erfsﬁaljﬁ?adi?? 3585 poﬁéﬁ%hﬁm’?e)
synt hesbingd@ ﬁ@béelefﬂtfat@nlrvaraf@bBEeph\ngteoandnfétepW@ceetmen @va@b@émr%bme@w'tﬁanpl e
ml aliquots of ice-cold buffer. Specific binding was defined as the total radioligand bound
minus that bound in the presence of 1000 nM SS-14 for SSTR 1, 3, 4, and 5, or 1000 nM
MK-678 for SSTR2.
Dopamine Recepfor Specificity and Selectivity Assay
Specificity and selectivity for the dopamine-2 receptor of the dopamine analogues .
used to synthesize the somatostatin-dopamine chimers may be determined by a radioligand
binding assay as follows.
Crude membranes were prepared by homogenization of frozen rat corpus striatum
(Zivic Laboratories, Pitisburgh, PA} in 20 ml of ice-cold 50 mM Tris-HCI with a Brinkman
Polytron (setting 6, 15 sec). Buifer was added to obtain a final volume of 40 ml, and the
homogenate was centrifuged in a Sorval $S-34 rotor at 39,000 g for 10 min at 0-4 °C. The
resulting supernatant was decanted and discarded. The pellet was rehomogenized in ice-
cold buffer, pre-incubated at 37 °C for 10 min, diluted, and centrifuged as before. The final
pellet was resuspended in buffer and heid on ice for the receptor binding assay.

For assay, aliquots of the washed membrane preparations and test compounds were

incubated for 15 min (37 C) with 0.25 nM [3HIspiperone {16.5 Ci.mmol, New England
Nuclear, Boston, MA) in 50 mM Tris HCI, 120 mM NaCl, 5§ mM KCI, 2 mM CaCI2, 1 mM
MgCl2. The final assay volume was 1.0 ml. The incubations were terminated by rapid
filtration through GF/B filters 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 radicligand bound minus that bound in the presence of 1000 nM (+) butaclamol.
Other Embodiments
it is to be understood that while the invention has been described in conjunction with

the detailed description thereof, that the foregoing description is intended to illustrate and not
limit the scope of the invention, which is defined by the scope of the appended claims. Other
aspects, advaniages, and modifications are within the claims. Also, all publications

mentioned herein are hereby incorporated by reference in their entirety.
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L by using

H Aepa- DPhe- Cys(Trt) - Tyr (t Bu) - DTr p(Boc) - Lys( Boc) - Abu- Cys(Trt) gzr@ﬁgl‘%ﬂﬂg nk
Am de MBHA Resin. Purity of the final product was 98. 3% based 0 I cal
HPLC analysis. M5 (Electro Spray): 1513.8 (in agreenment with the

cal cul ated nol ecul ar wei ght of 1513.9). Exanple S

Aepa- Aepa- D- Phe- cycl o[ Oys- (3-1odo) B@ime- Tr p- Lys- Val - Oys] - Thr-N H2 Exanpl e
S was gyt heghigRe isubstantially according to the procedure described for
Exanmple L by using

H- Aepa- Aepa- DPhe_—AQ@(F;[{uM of e fBF?Hu)IJ}(I?,‘ DTr p(Boc) - Lys(Boc) - Val - Cys(Trt) -

Thr (tBu)-Ri nk Am de MBHA Resin. Puri of the final product was 85. 7% based
on analytical HPLC analysis. M5 (YEreddsoz Spray): 1822.9 (in agreenent with
the cal cul ated nol ecul ar weight gfi 1823.06). Exanple T 0 7 DEC 2005

Doc- D- P he-cycl of Cys- Tyr - D- Tr p- Lys=Abti- Cgs] - Thr-N H2 Exanpl e T was

synt hesi zed substantially accorlgsi ng tolNt’he procedure described for Exanple
L by using
H Doc- DPhe- Cys(Trt) - Tyr (t Bu) - DTr pt2Bo
Am de MBHA Resin. Purity of the fips
HPLC analysis. Ms (Electro Spray)
cal cul at ed nol ecul ar wei ght of 1489

s(Boc) - Abu- Cys(Trt)-Thr(tBu) - R nk
duct was 98. 9% based on anal yti cal
Kin agreenent with the

wherein:

XisH, Cl, Br, I, F, -CN, , or Cy.5 alkyl;

R1is H, Cy4 alkyl, allyl, alkenyl or -CN;

R2 and R3, each are, independently H or absent, provided that when R2 and R3 are absent
a double bond is present between the carbon atoms to which they are attached;

R4 is H or -CHa;
Y is -O-, -C(O)- , -S-, -S-(CH,)s-C(Q)-, -S(0})-, -S(0),~, -SC(0)-, -OC(O)-, -N(R5)-C(0)-, or
- -N(R6)-;

R5, R6, R7 and R8 each is, independently, H or Cy_5 alkyl;

mis Qor1;

nis 0-10;

L is -(CH2)p-C(O)-, when Y is -S-, -S(O)-, -S(0),-, -O- or -N(R6)-;
L is ~C(O)-(CR7R8)g-C(O)-, when Y is -N(R6)-, -O-, or -S-; |
L. is -(Doc)t-, when Y is -C(QO)-, SC(O)-, -OC(O)-, -S-(CH.)s-C(0)-, or -N(R5)-C(O)-;
pis 1-10;

qis 2-4;

sis 1-10;

tis 1-10; and

Zis 6 Somayosteu cmo.\oﬁ

or a pharmacedtically acceptable salt thereof.

2. A compound of the formula ({1},

-99 -




N H Exanple U was synthesized substantially according to the

described for Exanple |j= by using

H Doc- DPhe- Cys(Trt)-(3-10do) Tyr-DTrp(Boc) - Lys(Boc)-Val -Cys(Trt)-Thr(tBu)-Ri
nk Am de MBHA Resin. M5 (Electro Spray): 1629.8 (in agreenent with the

cal cul at ed nol ecul ar wei ght of 2@ 7). Exanple V Doc-Doc-D P he-cycl o[ Cys
Ty r-D-Trp-Lys-Abu-Cys]-Th r-N The tl&_| ed conpound was synt hesi zed
substantially according to theop decribed for Exanple L by using
H Doc- Doc- DPhe- Cys(Trt) - Tyr (t Bu) - Trp( Boc) Lys(Boc) - Abu- Cys(Trt) -

Thr (tBu) - Ri nk Anmi de MBHA Resin. @ of, the final product was 99% based
on anal ytical HPLC anal ysis. I\/§3 Zl ecl'rpo Spray): 1635.0 (in agreenment with
the cal cul ated nol ecul ar wei ght Qf.~36 Sone of the conpounds of the
instant invention can have at |east asymmetric center. Additional
asymmetric centers nay be present ml ecul e dependi ng upon the

nature of the various substituents<Qy ¢ nol ecul e. Each such asynmetric
center wll

Exanpl e U Doc-D-P he-cycl o[ Cys-(3-1 o0do)Ty r- D Trp-Lys-Val - @?bgg,haég\l H2 |

(1

wherein;

Xis H,Cl, Br, I, F, -CN, , or Cys alkyl;

R1is C1-4 alkyl, H, allyl, alkenyl or -CN;

R2 and R3, each are, independently H or absent, provided that when R2 and R3 are absent
a double bond is present between the carbon atoms to which they are attached;

R4 is H or -CHs;

R5 is C1-5 alkyl group, or a group of the formula of -(CH2)rN(CH:)q;

Y is -O-, -C(O)-, -S-, -SC(0)-, -OC(O})-, -N(R8)-C(O)-, -N(R7)-, or -N{R8)-(CH.)s-C(QO)-;
R6, R7, R8, R9 and R10 each is, independently, H or C, 5 alkyl;

L is -{CH2)p-C(O)-, when Y is -S-, -O- or -N{R7)-;

L is -C{O)-(CR8R10)g-C(O)-, when Y is -N(R7)-, -O-, or -S-;

L is -(Doc)t-, when Y is -C(0)-, SC(Q)-, -OC(0)-, -N(R8)-(CH2)s-C(0)-, or -N(RB6)-C(O)-;
misOor1;

nis 2-10;

ris 1-8, ;

qis 2-4;

pis 1-10;

sis 1-10;

tis 1-10; and

Z is somatostatin analog or a moiety comprising -H, -OH, (C,-Cg)alkoxy, arylalkoxy, -NH,, or
-NR9R10;

or a pharmaceutically acceptable salt thereof.

3. A compound of the formuta:

-100 -




produce two optical isonmers and it is intended that all such optical

i somers, as separated, -95 0 7 DEC 2005 pure or partially puif DE@ ﬁmﬁlcm

i somers, racem c mxtures or diastereoneric mxtures thereo are included
within the scope of the instant invention. The conpounds of the i nstant
invention generally can be isolated in the formof their pharmaceutically

accept abl g |q addition salts, such as the salts derived fromusing

i nor ganj¢ : Sashgeo NE;c@dtqﬂyesyrofTr;suehala%]ﬂﬁN&ge hydrochloric,
nitric, phosphbric, formc, acetic, trifluoroacetic, propionic,
mal ei c, Ne D-tarté}ic, L-tartaric, nalonic, met hane sul foni ¢ and

t he Iike In addi_ti certain conpounds containing an acidic function
such as a carboxy can be isolated in the formof their. inorganic salt in
which the counter-ion can be selected from sodium potassium |ithium

calcium faghesiumand the |like, as well as from organic bases. The

phar mace t bl e psAb bR aTRETHAldBAckynd.Akl Ng about 1

equi val® donp ﬁﬁarﬁf t he |h3£ﬁfloﬁ E’( : Q¥ Conpound C, bel ow), and

contacti ng pig-t about @ equivalent or nore of t he appropriate

correspondi ng ﬁc[ﬁ/pf the salt which is desired. Wrk- up and isol ation of

the resulting salt*1s well-known to those of ordinary skill in the art. The

conmpounds of this invention can be adm nistered by oraf, parenteral (e.g.,

i ntranmuscpl3 intraperitoneal i ntravenous or subcutaneous injection, or
Vagl n fd(;lrghﬁfj c{[%ra—%\%r?r?] y%‘ D- rp—Lys-%R‘IC?(sa]' I'I'hrrNcl)-ll_,;It es of

S/\n/(Dcn:)z-D-Phe-cyc:Io[Cys-'i’yr—D-Trp-Lys-Abu-Cys.]~Thr—N H,

S/\"/ (Doc);-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]- Thr-N H,

S/\I( Doc—NIe—D—Tyr~D-Ser—cyclo[Cys—Phe-D-Trp-Lys—Thr-Cys]-Thr-NHz

S/\n/(D0(;)2-Lys-D—Tyr-D-Tyr-ccho[Cys-F’he—D—Trp—L'_\;rs-'t'hr—Cys]~Thr-NH2
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pharmaceutically acceptable carriers to provide dosage forns appropriate
for each route of admnistration. Accordingly, the present ﬁrﬂ/BEglmmﬁ
includes within its scope pharmaceutical conpositions conprising, as an
active ingredient, at |east one conpound of the invention in association
with a ph aceutically acceptable carrier. Solid dosage forns for oral
adm ni str i Nyl ncI ude capsules, tablets, pills, powders and granules. In
such sq ¢ fa @oa)gr.yssmerycm}myaeumptys F&heandm xednngyémalH, | east one
ally a eptable carrier such as sucrose, |actose, or
starch. e for can al so conprise, as is normal practice,

addi ti onal sub§t s other than such inert diluents, e.g., lubricating
agents such as ma nesi um stearate. In the case of capsules, tabl.ets and
pills, the dosage forms may also conprise buffering agents. Tabl éts and
pills ca d!_ltl onally be prepared with enteric coatings. Liquid dosage

Al Jadni ni suﬁg@mu)nmwdﬁ PORETBE A Gl e LSRR

tidns, S ensl ons, Syrups, e elixirs containi n@ i nert

emul si of
di | uent s ‘TC used it the art, such as water. Besides such inert
di l uents, conpdsjtions can al so include adj uvants, such as wetting agents,
emul si fying and swspendi ng agents, and sweetening, flavoring and perfum ng
agents. Preparations according to this invention for parenteral

adm ni str gn i nclude sterile aqueous or non-aqueous sol utions,

sus ens'o ¥ erul sio 3 ents or vehicles
alrjeppr u. I/QITV(Féeer,r‘Ve ‘°V°@@g %’Tép'ﬁg ngyg-JErH\n—\és IoI ive

oil and gel atim and inj ect abI e organi c esters such as ethyl

ol eat e. Such dle)s'\}@/

S /\l_( (D-Ser);-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,

S/YD-Phe—cyclo[Cys—Phe—D-Trp—Lys-Thr—Cys}-Thr-ol

S /Y(Doc)a-D—Phe-cyclo[Cys-Phe—D-Trp-Lys~Thr-Cys]‘Thr—ol

S/\[r D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,
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-96 07 DEC 2005 fornms may al so contain adjuvants such as preserving,
wetting, emulsifying, and di spersing agents. They nay be ilgrﬁﬂﬁ ¥by,
for exanple, filtration through a bacteria-retaining filter, by
incorporating sterilizing agents into the conpositions, by irradiating the
conposi tion or by heating the conpositions. They can al so be

manuf act u in the formof sterile solid conpositions which can be

di ssol veo ' [ (TRE)-BERBcObBRI TySH-BhiLlLval tyseei-@ipl € medi um

i mredi dtél or el use. npositions for rectal or vaginal adm nistration
are preferat sypposi torPes which nmay contain, in addition to the active
subst ance, excHpients such as coca butter or a suppository wax.
Conpositions for sal or sublingual adm nistration are also prepared with
standard excipients well known in the art. In general, an effective dosage

of active ‘rﬁdient in the conpositions of this invention nmay be vari ed;
however, j -necessary_t hgt. hids oML O L RED.RGH [ M8 L4 edi ent be such
that a i g dogageé fo n1i% obtginedycghg1g§?§§tgﬁﬁg%ggéggaepends upon
the desi apeutic @ffect, on the route of adm nistration, and on the

duration of the ﬁtreatnent, all of which are within the real mof know edge
of one of ordinar kill in the art. GCenerally, dosage |evels of between
0.0001 to 100 ny/ kg of body weight daily are admnistered to humans and
ot her ani , €.09., manmals.

HN S/\[((Doc)z-i_ys- D.-Tyr-D—Tyr—cyc[o[Cys—Tyr—D-Trp-Lys—VaI-Cys]—Trp—NH2
o

S/\I_r(Doc)a-Lys—D-Tyr-D-Tyr-cyclo[Cys-Tyr—D—Trp-Lys—Val-Cys]—Trp-NH2
]

S /\“/ (D-Sern)g-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,
0

s /\"/ (D—Ser)s-Lys-[)-'!'yr-D-Tyr-cyclo[Cys—Tyr—D.-'l'rp—Lys-VaI-Cys]—Trp—NH2
0
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A preferred dosage range is 0.01 to 10.0 ng/ kg of body weight daily, which
can be admnistered as a single dose or divided into nmultipl p%gﬁgﬁ
Somat ostatin Receptor Specificity and Sel ectivity Assay Specificity
selectivity of the somatostatin anal ogues used to synthesize the

somat ost at i.n- dopam ne chiners were determ ned by a radioligand binding
assay on (HO] K1 cells stably transfected with each of the SSTR subtypes,

as foll ow e -sonpl & dicg @-meguemses-rab-genemas frmagmeaning, of the SSTR
1, 2, nes andl a cDNA clone for SSTR 5 were subcl oned into the

orBsgt on vectr pCW (Life Technol ogies, Mlano, ltaly).
Clonal cell |iels stably expressing SSTR's 1-5 were obtained by
transfection into Kl cells (ATCC, Manassas, Va, USA) using the calcium
phosphat e co- preci pitation method (Davis L, et al., 1994 In: Basic methods
[ Bi ol ogy, 2nd edition, Appleton & Lange, Norwal k, CT, USA:
SV-10R e Qa0 i n: | e marker.
A vver% ect ed gl n RP CIOY@?L%E(%I(HHE@F% D??ﬂﬁgﬁg%oﬁg;%pS nmg/ M of
418 (Lif ogi es, M lano, Italy), ring cloned, and expanded into
cul ture. anbrlar(es for in vitro receptor binding assays were obtained by
honogeni zi ng t he K1 cells expressing the SSTR s subtypes in jce-cold
50 MM Tris-HClI and centrifuging tw ce at 39000 g (10 min), with an

i i At rgsuspension in fresh buffer. The final pellets were

Q MM T/l\[( 0C),- (9aeg g%’?& gycfo{E—OCrys—lgarl]-S TrSp-SL-Iy;s- -Cys]~'|3hr—(le') Tyr-Nﬂ >

S/\I'( {Doc);-Caeg-D-Phe-cyclo[D-Cys-Pal-D-Trp-Lys-D-Cys}- Thr-(Bzl)-Tyr-NH,

3 /\n/(Doc)4-Caeg-D—Phe-cyclo[D—Cys-Pal-D-Trp-Lys—D—Cys]—Thr—(le)—Tyr—NH2

S/\(D-Ser)s—Nle—D—Tyr-D-Ser—Caeg-D-Ph»'a-—
Il
O cyclo[D-Cys-Pal-D-Trp-Lys-D-Cys]-Thr-(Bzl)-Tyr-NH,

S /\]/ (D-Sen);-Lys-D-Tyr-D-Tyr-Caeg-D-Phe-
O cycfo{D-Cys-Pa!-D-Trp-Lys—D-Cys]—Thr—(BzI)-Tyr-NH2
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0 7 DEC 2005 aliquots of the menbrane preparations were incubated 90 m n.

at 25C with 0.05 nM[1251- Tyr11]SS-14 in 50 nM HEPES (pHj7; Bzgcg@sai ni ng
10 mg/ M BSA, 5 mM Mgd 2, 200 KIU m  Trasylol, 0.02 ng/m bacrt in, and
0.02 ng/ M phenyl et hyl suphonyl fluoride. The final assay volume was 0.3

m . For the SSTR 2 assay, 0.05 nM[1251] MK-678 was enpl oyed as the

radi ol i gafpd angl the incubation tine was 90 min at 25 C. The incubations
were. ters L 2d g _AfeicloCysabd-roaprbrye g Gif i | ters (pre-soaked in

0. 3% pdi im ne? ing a Brandel filtration manifold. Each tube and
filter were ashed three times with 5 ni aliquots of ice-cold buffer.

Speci fic bindihg_ was defined as the total radioligand bound ninus that
bound in the prese&nce of 1000 nM SS-14 for SSTR 1,.3, 4, and 5, or 1000 nM
MK- 678 for SSTR2. Dopam ne Receptor Specificity and Sel ectivity Assay

Speci fici .: selectivity for the dopam ne-2 receptor of the dopam ne
anal ogue spd tQ syn%?%g_@&[dy@ﬁ,&s@rmﬁpqgﬁmhgcﬁmzam ne chinmers may be
det er mfted ddi ofi gdhd bi nding assay as foll ows. Crude nmenbranes were
prepared ™D ppgeni zati &h of frozen rat corpus striatum (Zivic
Laboratories, Wilttsburgh, PA) in 20 mM of ice-cold 50 MM Tris-HCl with a
Bri nkman Polytrom (setting 6, 15 sec). Buffer was added to obtain a final
volunme of 40 m, and the honbgenate was centrifuged’in a Sorval SS-34
rotor at P00 g for 10 min at 0-4 C. The resulting supernatant was

decant ed % ar degl ﬁ@ogﬂg,oﬁs_mﬁebgggmm@gmg nice-

HN

S/\n/(Doc:)a—c:yclo[C).rs-Phe—Phe—D-Trp-Lys-Thr~Ph|=.\-C3,!s]-l\IH2
O

s /\n/(Doc)z-Lys-D-Tyr-D-Tyr—cycIo[Cys-Phe—Phe—D-Trp-Lys-Thr—Phe-Cys]-N H,
o
s /\[(cyc[o[Cys.—Ph:.=.-—Tyr~D-Trp-Lys—Thr—Phe-Cys]—NH2

o

S/YDoc-cyclo[Cys—F’he~Tyr—D-Trp-Lys—Thr—F'he—Cys]-NH2
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cold buffer, pre-incubated at 37 C for 10 mn, diluted, and centrifuged as
before. The final pellet was resuspended in buffer and gfzgﬂﬁféhﬁf for the
receptor binding assay. For assay, aliquots of the washe

preparations and test conpounds were incubated for 15 mn (37 C wth 0.25
nM [3H1]sp|oerone (16.5 G .nmol, New England Nuclear, Boston, MA) in 50 nM

Tris HC, , 5 MMKA, 2 mMCaCl2, 1 nM MCl2. The final assay
vol une D&, ot Sys e Ter-Chegupd-thadnedysiawr, rapid - filtration
t hr ough? rs u5| a Brandel filtration manifold. Each tube and
filter wer ey washed $hree times with 5-m aliquots of ice-cold buffer.
Speci fic bi ndiig. was defined as the total radioligand bound minus that

bound in the presence of 1000 nM (+) butaclanol. Oher Enbodinents It is
to be understood that while the invention has been described in conj uncti on
with thegdé ahled description thereof, that the foregoing descriptionis

i nt ended f strate nd ion, which is
def i nediby scoe of tle apﬂekéfg‘gﬁs'ﬁ%err@ Eé legg'TﬁrﬁSe(’,’%ﬁmzadvant ages,
and nodi 7T are mntﬂln the clains. Also, all publications nentioned

herein are heréb ncorporated by reference in their entirety. 07 DEC 2005
Cl ains Wiat is cl nmjls 1. A conpound of the formula (1), vy - (L)m

2

{Doc),-Lys-D-Tyr-D-Tyr-
o) cyclo[Cys-Phe-Tyr-D-Trp-Lys-Thr-Phe-Cys}-NH,

SY Ser—cyclo[Cg.rs-F’he-Phe—D—Trp—Lys—Thr-Phe-Cys]~NH2

N JJ— D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Thr-NH,
H

N )'I—D-F’ht—z—t:yclo[C;.‘s-:-Tyr-D-Trp-Lys-Thr—Cys]-NalI-NI-E2
H

N /“— D-Phe—cyclo[Cys-(S-Bromo—Tyr)—D—Trp-Lys-Thr-Cys]-Thr—NHz
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R3 R4 (1) wherein: Xis H d, Br, 1, F, -CN, , or CI-5aI is H
Cl-4 alkyl, allyl, alkenyl or -CN, R2 and R3, each are, yzm& H or
absent, provided that when R2 and R3 are absent a doubl e bond is present
bet ween the carbon atons to which they are attached; R4 is Hor -CH3; Y is
-0-, -AO-, -S, -S-(AH)S-(OQ-, -5(O-, -5(0)2-, -S(O-, -OXO -,
-N(R6 , R5, R6, R7 and R8 each is, independently, H or
ES Drnvh&@c]o@ayiﬂt-n-trp-i.ys/xbu(c@l:ﬁ)ﬁfz,Cécfa)mum gwhen Y is -S-,
-S(O-," S & -N(R6) Lis -C(O-(CR7/R8)g-C(O-, when Y is
N Lis -(Doc)t-, when Y is -C(OQ-, SC(O-, -0XO -
-S—(CHZ)S—C(O)H Qr/-N(RS)-C(O)-; pis 1-10; qis 2-4;, s is 1-10;

N )-I—Doc:-D-Pht=>-c:),rcIo[Cy's—Tyr-[)~Trp-Lys-AI:Ju~Cys]-Thr—NH2
H

N /u—(Dcnc)z-D-Phe—a::ycIcn[(.‘:yrs-Tyr-D-Trp-Lys-Abu-Cys]—Thr—NH2
H )

Q
L (Doc);-D-Phe-cyciolCys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
N

H

\ M (Dooy, Lys-D-Tyr-D-Tyr-cyclolCys-Phe-D-Trp-Lys-Thr-Gys]-Thr-NH,
H

0
N )I— {Doc)y-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys} Thr-NH,
H

N J-I— (D-Ser)s-Nie-D-Tyr-D-Ser-cycto[Cys-Phe-D-Trp-Lys-Thr-Cys]- Thr-NH,
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t is 1-10; and Z is a SOMQ kosrva:~' C gj CLkO or a pharrrg lﬁ'calﬂlf
acceptable salt thereof. 2. A conpound of the fornula ( if (6;‘20 C 2005
HNRS O-~" N(i,Y(Lymz Owherein: Xis H d, Br, I, F, -CN, , or ClL.5
alkyl; Rl is Cl1-4 alkyl, H allyl, alkenyl or-CN, R2 and R3, each are,

i ndependently H or absent, provided that when R2 and R3 are absent a
doubl e bo nt bet ween the carbon atons to which they are attached;
R4 is Ho éjgl*('Ll_asﬁilo*hy-b-TgDUW{D¥C[O[OYS-PGE-Eg‘rﬂﬂN$3ThGCf‘.yS]tThréNHI ormul a of

- (cH2) (gl is KO-, -C(O-, -S-, -S(O-, -O(O-, -N(R6)-C(O)-,
-N(R7) -, Tor 8)-(CH2)s-C(O-; R6, R7, R8, R9 and R10 each is,

i ndependently,"H or. C1.5 alkyl; Lis -(CH)p-C(O-, when Y is -S, -0- or
-N(R7)-; Lis -C(O-(CROR10)g-C(O -, when Y is -N(R7)-, -0-, or -S-; Lis

-(Doc) t -,
- N(R6) - C(f

Yis -(O-, S(OQ-, -0(OQ-, -N(R8)-(CH)s-K(Q-, or
O

N J-l— (D-Ser)s-Lys-D-Tyr-D-Tyr-cycle[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,
H

0
o )]— D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-N H,

o]
o )l—{J-PI‘:ez~cyc|o[Cys-(3—Brr.m'lo-'!'yr)~D-Trp-Lys—Thr—Cys]—Thr—NH2

0
5 L b-Phe-cycioCys-Tyr-D-Trp-Lys-Thr-Cys]-Nal-NH,

O
o )J— D—Phet:yc]c0[Cys-Tyr-D-Trp—Lys—Abu-Cys]-Thr—NH2

e}
o J— Doc-D-Phe-cyclo[Cys-Tyi-D-Trp-Lys-Abu-Cys}-Thr-N H,
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mis Oor 1; nis 2-10; r is 1-8, qis 2-4; pls 1-10; ?555 1- 10 t is
1-10; and Z is somatostatin analog or a noiety conpri si ngﬂ I-fj

(C1- C5) al koxy, aryl al koxy, -NH2, or -NRORI O or a pharnaceuti cal I y
acceptabl e salt thereof. 3. A conpound of the formula: 07 DEC 2005 HN HN
HN S-'~r D-N al -cycl o[ Cys-Tyr-D-Trp-Lys-Val -Cys]-Thr-N H2 O D Ph

e-cycl o[ ¢y yr-DTrp Lys- Thr-Cys] - Nal -N H2

D Phe-cy s-{3-Br o TYae)-D-Brekycpicksyrsr-Dlifp-Lys- By Sk -THtNH; N H2 ~-/ ( Doc) Z

D- Phe- ¢¥cl « 5-T r-D-Trp Lys- Abu- Cys] - Thr-N H2

)I— {Doc)y-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

0

o )L_ (Doc)z-Lys-D-Tyr—D-Tyr-cyclo[Cys-Phe~D-Trp-Lys-Thr-Cys]-Thr-NHz

o )'— (Doc)y-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

o J-'— (D-Ser);-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,

o )J— {D-Ser);-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,

N J— D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
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0 (Doc)3 D Phe-cycl o[ Cys-Tyr-D- Trp- Lys- Abu- Cys] - Thr-N H2 %7 I@EC
| e- D Tyr-D Ser-cycl o[ Cys- Phe-D- Tr p- Lys- Th r-Cys] - Thr-NHZ 2005

(Doc) zLys-D- Tyr- D Tyr - cycl o[ Cys- Phe- D Tr p- Lys- Thr-Cys] - Thr- NHZ 07 DEC 2005
HN HN HN HN (Doc) 3Lys-D- Tyr-D- Tyr-cycl o[ Cys- Phe-D- Tr p- Lys- Thr- Cys] - Thr-N H2
O (D-Ser)5 N e-D Tyr-D Ser-cycl o] Cys- Phe-D- Tr p- Lys- Thr-Cys] - Thr-NHz ~-y

(D Ser), -IpTyr-DT r-cycl o[ Cys-P he-D-Trp-Lys-Thr-Cys]-Thr-NHz O
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N{ﬁ% % N - D PhdleyalrofiysadypreBrbiiprhitga Wab- Oys] - Trp-NH2 0 0

: ~r

(D-Ser)S <D Tyr-cycl o[ Cys-Phe-D Trp-Lys-Thr-Cys]-Thr-NH2 H O

0
o J— (Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

0
o )I— (Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

o}
o J— Doc-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]}-Thr-ol

o]
o J— Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trmp-Lys-Thr-Cys]-Thr-ol

o]
o )-I— (D-Ser)g-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

(o]

o /u— (D-Ser),g-Lys-D-Tyr-D-Tyr-cyclofCys-Phe-D-Trp-Lys-Thr-Cys} Thr-ol

o)
o J—AEPA-D-Phe—cyclo[Cys—Phe—D-Trp-Lys-Thr—Cys]-Thr—ol
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NH O O 7 DEC 2005 HN HN HN HN O H O N(CH2) 3 N-1r(CH2) 31(Doc) 3

D- Phecycl o[ Cys-Tyr-D- Trp-Lys-Val -Cys]-Trp-NH2 0 H O ~(CH2) 39%W%C
Doc- Nl e- D- Tyr - D- Ser- cycl o[ Cys- Tyr - D- Tr p- Lys- Val - Cys] - Tr p- NH )3
Nr(CH2)T~- (DOC)i Lys-D Tyr-D Tyr-cycl o[ Cys-Tyr-D TrpLys-Val - Cys] - Try- NH2

NH O HO ACH2)3 N-f(CHZ)54-

(Doc), Lys Jyr-D-Tyr-cycl o] Cgs- Tyr-D- Trp-Lys-Val -Cys]-Trp-NH2 0O H
NACH2) 3N A & (D.Se Doc-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

NI e- D- TV - -cycl ofiCys-Tyr-D Trp-Lys-Val -Cys]-Trp-NH2 ) NH 0

O 0

)J\/\/U— ({Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cysl-Thr-of

N
H

O o]

)l\/\/u—' {Poc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

N
H

O 0

Nw_ Doc-Nie-D-Tyr-D-Ser-cyclo]Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
H

O o

/u\/\/u— Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

N
H

o] O

/U\/\/u— (D-Ser)s-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

N
H

O o]
N )W'— (D-Ser)y,-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
H

0 O

)J\/\/u—AEPA-D-Phe—cyclo[Cys-Phe—D-Trp—Lys-Thr-Cys]-Thr—o]
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0
NACH2) 3l f, (CH2) rk, (D Ser) 5-Lys-D- Tyr-D- Tyr-cycl o[ Q/S-Tyr-%?‘lzli%[; L%QQSVaI - Cys]
- Trp- NH2 Caeg- D- Phe-cycl o[ D- Cys-Pal - D Trp- Lys-D-Cys] - Th r-(Bzl)-Tyr-NH2
Doc- Caeg- D- Phe-cycl o[ D- Cys-Pal - D- Tr p- Lys- D- Cys] - Thr- (Bzl ) - Tyr-NH2 0 7 DEC
2005 HN HN_HN O (Doc) Z
Caeg- D- Phg cHo[Dg/s Pal - D- Tr p- Lys-D-Cys] - Thr-(Bzl)-Tyr-NH2 (Doc),

e-excd o[ D-@ys- Pal - D Trp- Lys-D- Thr-(Bzl)-Tyr-NHz (Doc)q
Caeg- DHBhe W?%f"eﬁi‘“ﬁf‘?’ﬁ"[‘*gf’sTW s%vslﬂ'nﬂ' (Bzl}Tyr-NHz 0 0 0 (D-Ser)s

cyclo[DQ/s Pd'l' DTrp Lys-D- Cys]-Thr-(Bzl)-Tyr-NHz
(D Ser)sLys-D Tyr Tyr - Caeg- D- Phe-
cycl o[ D -D- Trp-Lys-D Cys] -Thr-(Bzl)-Tyr-NH2
cycl o[ Cys ¢-Phe- DITr p- Lys- Th r - Phe- Cys] - NH2

T {Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

(Doc),-D-Phe-cyclo[Cys-Phe-D-Tm-Lys-The-Cys]-Thr-ol

Dae-Nle-D-Tyr-D-Ser-cyclo]Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-The-Cys]-Thr-ol

(D-Ser)z-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

(D-Ser},-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}- Thr-ol

AEPA-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
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0 ~, (CHZ) 3 H~ Doc-cycl o[ Cys- Phe- Phe-D Tr p- Lys- Thr - Phe- Cys] ﬁmﬁﬁ"’% Doc) Z
cycl o[ Cys- Phe- Phe- D- Tr p- Lys- Thr - Phe- Cys] -NH2 0 7 DEC 2005 EI H 000
(Doc) 3 cycl o[ Cys- Phe- Phe-D- Tr p- Lys- Thr - Phe- Cys] - NHZ
(Doc) zLys- D Tyr - D- Tyr - cycl o[ Cys- Phe- Phe- D- Tr p- Lys- Thr - Phe- Cys] - NHZ
cycl o[ Cys- Phe-Tyr - D- Tr p- Lys- Thr - Phe- Cys] - NHz
Doc-cycl o 5-Phe- Tyr-D-Trp-Lys- Thr - Phe- Cys]-NHZ (Doc)z
> y L TreHLysi” PRI Gy CyNHE-D{TBDOET B-Cysl-Thr-ol
%r\p- Ly§- THr - Phe- Cys] - NHZ

N,(CHz}a~_N/\”—AEPA-D-Phe—cyclo[Cys—Phe—D-Trp—Lys-Thr-Cys]-Thr-ol
HN H

)\NH ©
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0 7 DEC 2005 HN Lys- D Tyr-D- Tyr-cycl o[ Cys- Phe- D- Tr p- Ly s} THIE /M5 Thr - o

Doc- D- Phe-cycl o[ Cys- Phe- D- Tr p- Lys-Thr-Cys] -Thr-ol (Dot)s

D Phe-cycl o[ Cys- Phe-D Trp-Lys-Thr-Cys]-Thr-ol (Dot)e

D- Phe- cycl o[ Cys- Phe-D- Tr p- Lys- Thr- Cys] - Thr-ol Doe-N

Ie-DTyr-DSer cycl o[ Cys- Phe- D Trp-Lys-Thr-Cys] - Thr - ol

(D Ser) SL |;I‘yr-DTyr-cycIo[Cys Phe-D- Trp-Lys-Thr-Cys]-Thr-ol (D-Ser), o0

o'% e Eoidity-Phey SOl oAy - 0 S -~y
he-[D- Tr p- Lys- Thr-Cys] - Thr-ol 0 0 7 DEC 2005

Doc- D- Ph&-Cyctt s- Phe- & Tr p- Lys- Thr - Cys] - Thr - ol

Doc- D Phe- cycl'ﬂ)[(,y Phe-D- Trp-Lys-Thr-Cys]-Thr-ol (Doc)q

D- Phe-cycl o[ Cys- Phé- D Trp-Lys-Thr-Cys]-Thr-ol 'O N -Doc-N

D Tyr - D- Serxgcycl o[ Cys- Phe- D- TrpLys- Thr-Cys] - Thr-ol H

W CyCl O[ Q/S FI?)Q:ED %&IJCIE)[Cys%}?e-DTTI‘g-I:yS%J\E y;]-'ll'- rlm‘l-ll‘\l-HZOI HN

s /\"/ (Doc},-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,

o]

s /\’((Dt:u:)z’-D-Phe—c:yc:!c:[Cys-Phe-D-Trp-Lys—Vall-Cys]-'!‘hr—NH2

s /Y(Doc)4—D-Phe—cyclo{Cys-Phe-D-Trp-Lys~Va!-Cys]-Thr-NHz

o

s YDoc-Lys-DTyr-D-Tyrwcyclo[Cys-Phe-D-Trp-Lys-Val—CysI—Thr—N H,

o

s /-\”/ Lys-DTyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,
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HN O ,--(D-Ser)5 Lys-D Tyr-D Tyr-cycl o[ Cys-Phe-D-Tr pLys-TEr?-ggg]QBﬂEr-ol
H (D Ser),o Lys-D Tyr-D Tyr-cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - ol
AEPA- D- Phe- cycl o[ Cys- Phe-D- Trp-Lys-Th r-Cys]-Thr-ol H 07 DEC 2005

DocD- Phe- cycl o[ Cys- Phe-D- Tr p- Lys- Thr- Cys] - Thr-ol O O-- (Doc)2

D- Phe-cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - ol

(Doc) 4- D phe o[Cys-Phe-DTrp Lys-Thr-Cys]-Thr-ol HN O O--
_ cy SerPhe-oTyEb Tk @cump@mrnp@%mmm

¥ -yt OFQ/ Phe- DTrp Lys Th r-Q/s]-T r- oI HN ‘O

...__H/\ﬂ’D—Phe-cyclo[Cys-Phe—D—Trp-Lys-VaI-Cys]—Thr-NHz .

— ﬁ/\”— Doc-D-Phe-cyelo[Cys-Phe-D-Trp-Lys-Val-Cys]- Thr-NH,

. N/\I-r {Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,
H

/\”—(Doc)3 -D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,

; ﬁ/\ﬂ—(Doc),,—D—Phe—cycIo[Cys—Phe-D-Trp-Lys-VaI—Cys]—Thr—NH2

— N /\”— Doc-Lys-DTyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Val-CyskThr-NH,
H
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O (D-Ser),o Lys-D Tyr-D Tyr-cycl o[ Cys- Phe- D- Tr p- Lys- Thr-Qé -Thr-ol 1O O

AEPA- D- Phe- cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - ol 5HN 00 ~
Doc- D- Phe-cycl o[ Cys- Phe- D Trp-Lys-Thr-Cys]-Thr-ol OO I k., ~ (Dot
D Phe-cycl o[ Cys- Phe-D Trp-Lys-Thr-Cys]-Thr-ol 0 0 )~ (Doc)4
D Phe- cycIo[Q/s Phe- D- Trp- Lys-Thr-Cys]-Thr-ol Qu O \/UL
Doc- N e- cyclo[Cys Phe-D- Trp-Lys-Thr-Cys]-Thr-ol O O ~
Lys- D Tyt . o[_Q¢83;PRe- TP Fs- PRl Br-chirCyhe-P-Tius-va-LysIhiH,
(D Ser ¥y r- cycf*o[ s- Phe-D- Tr p- Lys- Thr-Cys]-Thr-ol 0 0
NH
H )

/\”— {D-Sen;Lys-DTyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys}- Thr-NH,

3_N/\”—AEPA-D-Phe—cyclo[Cys-Phe-D—Trp-Lys-Val-Cys]—Thr-NHz
H

SY Doc-D-Phe-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0

S/Y {Doc)-D-Phe-cyclo{Cys-Tyr-D-Trp-Lys-Abu-Cys}- Thr-NH,
0

S/\n/AEPA-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu—Cys]-Thr—NH2
0

N )J— {Doc),-D-Phe-cyele[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
H

N )I—AEPA-D-Phe-cycIcr[Cys-Tyr-D-Trp-Lys.-AI:!u-Cys]~Tl1|'—NH2
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| k-~~ (D-Ser)1o Lys-D-Tyr-D Tyr-cycl o[ Cys- Phe-D- Tr p- Lys Thr - Q/s] Thr - ol
LAEPA- D- Phe- cycl o[ Cys- Phe- D- Tr p- Lys- Th r-Cys] - Thr - ol ﬁ%s
Doc- D- Phe-cycl o[ Cys- Phe- D- Trp- Lys- Thr- Cys] - Thr-ol ( Doc) z 2095
D- Phe-cycl o[ Cys- Phe-D Trp-Lys-Thr-Cys]-Thr-ol (Doc)y
D- Phe- cycl o] Cys- Phe-D- Tr p- Lys- Thr-Cys] - Thr-ol Doc-N
1 r-cycl o[ Cys- Phe-D- Tr p- Lys- Thr - Cys] - Thr - ol
¢ ~qycl o] Ohs~ibes Brelyepekys-oThiLys@psdys Fhnmpl
(D Ser )Ly D- TYr - cycl o[ Cys- Phe-D- Tr p- Lys- Thr - Cys] - Thr - ol
/ -D Tyr-cycl o[ Cys- Phe-D Tr p-Lys- Thr-Cys] - Thr - ol
AEPA- D- Phe- cyclfI Cys-Phe-D- Trp-Lys-Thr-Cys]-Thr-ol 07 DEC 2005 HN
Doc- D- Phe-cycl o -Phe-D Trp-Lys-Th r-Cys]-Thr-ol N (CH3)3 N~(Doc)Z
Bf.Cys- Phe- D Tr p-Lys-Thr-Cys]-Thr-ol 0 (Doc)g
p- Lys- Thr - %% Thr-ol Doc-N
S- lﬂﬁe“ [B?“TF“F’J‘JI VV CRP-LEPRSHR-NE  CRPPORERD) 3 N-

0 o}
N )k_/\/u-— D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
H

0 0

N )k/\/u— {Doc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,,
H

Q o

w— AEPA-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

D-Phe-cycle[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

(Poc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
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O NHO (D Ser)SLys-D Tyr-D Tyr-cycl o[ Cys- Phe- D- Tr p- Lys- Tht %ﬁ - ol

N (CH2) 3-N ' 1T(D- Ser) 10 TPoEC s

Lys-D Tyr-D-Tyr-cycl o[ Cys- Phe- D Tr p- Lys- Thr-Cys]-Thr-ol O NH O
AEPA- D- Phe- cycl o[ Cys- Phe- D- Tr p- Lys- Thr-Cys] - Thr-ol 0 07 DEC 2005 HN HN HN
HN HN D- Phe-cycl o[ Cys- Phe- D- Tr p- Lys- Val - Cys] - Thr - NH2

he- D- Tr p- Lys-Val - Cys] - Thr-NH2 (Doc) 2

Tr p- Lys- Val - Cys] - Thr-NH2 (Doc) 3

fe- DO eoegies-YaPTeysiourelTME2  (Doc) y

e D Trp- Lys Val - Q/s] Thr - NH2

Doc-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
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Lys- DTyr- D Tyr-cycl o[ Cys- Phe-D- Tr p- Lys- Val - Cys] - Thr- NH2 07 M@%@%ﬁg

(D Ser)sLys-DTyr-D Tyr-cycl o[ Cys- Phe- D- Tr p- Lys- Val - Cys] - Thr - NHZ

AEPA- D- Phe- cycl o[ Cys- Phe- D- Trp-Lys-Val - Cys]-Thr-NHZ N, - (CHZ) 3 N

D- Phe-cycl o[ Cys- Phe- D- Tr p- Lys- Val - Cys] - Thr-NHZ O N, , (CH2) 3N

Doc- D- Phe-cycl o[ Cys- Phe- D Tr p- Lys-Val - Cys] - Thr-NHZ 0 HN HN

N, , (CHZ) c)z [ Phe-cycl of Cys-Phe-D- Trp-Lys-Val -Cys]-Thr-NHZ O 0 NH

N, , (CI—IZ%l 3 - ﬁb@ﬁz%yﬂ{/D‘[FQ}’\E:‘PR}’-'IRI&-Beli&yﬁ?yl’:@'—Srp—M@—hbu@eﬂ}']’hfﬂ_[-h}I’ -NHZ 0 HN
N, , (CHZN3H c) D)E’he- cifcl 8] Cys- Phe-D- Trp-Lys-Val -Cys]-Thr-NHZ O 0
)ITNH \ % ) N 0 "NH

-

S /\I( Doc-Lys-D-Tyr-D-Tyr-cyclofCys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,
0

S/\"/ {D0og)4-Lys-D-Tyr-D-Tyr-cyclofCys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,
o

SY AEPA-Nie-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,
o

s /\n/ AEPA-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]- Thr-NH,,

NH O

HN N N SY Doc-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}Thr-NH,

)\NH O

- 143 -




HN N, , (CH2) 3N~ Doc- Lys- DTyr-D- Tyr-cycl o[ Cys- Phe-D- Tr p- Lys; V I-%/s] Thr - NHZ
0O OIl~INHJ 07 DEC 2005 HN HN HH O 2005

Lys- DTyr- D Tyr-cycl o[ Cys- Phe-D- Tr p- Lys- Val - Cys] - Thr - NH2

(D Ser)sLys-DTyr-D-Tyr-cycl o[ Cys- Phe- D- Tr p- Lys- Val - Cys] - Thr - NH2
AEPA- D- Phe- cycl o[ Cys- Phe- D- Tr p- Lys-Val -Cys]-Thr-NH2 0 O

Doc- D- Phe Ig[(,ys olYr-D-Trp-Lys- Abu- Cys] - Thr-NHz  (Doc) a

S_JB{]{ (ﬁQ '-yg‘-/’ A% Dﬁ&;ycpt%ﬁé-[ﬁl—ﬁys -Thr-Cys}-The-NH,

o

N SY AEPA-Nie-D-Tyr-D-Ser-cyclofCys-Phe-D-Trp-Lys-Thr-Cys]- Thr-NH,

N
)\NH 8]

or
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O (Doc)a D Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr - NH2 I$

J~' AEPA- D- Phe- cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NH2 O Bélgfzéw oc)4
D- Phe-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cys] - Thr-NH2 HN HN H

AEPA- D- Phe- cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NHz Conpound C O O N'I|
", Vv D-Phe-cycl o[ Cys-Tyr-D Trp-Lys- Abu-Cys]-Thr-NHz H O O L (Doc)q

D- Phe-cyc S sl_bTyr-DTrp Lys- Abu-Cys]-Thr-NH2 N HO O

AEPA- D- Ph# Oys_ Ty rl-o,w{s E\%ﬁa@wo{%%@g!&wwﬁ CyskThr-NH,

S/\H/Aepa-D-Phe—c:y(;lo[Cys—Tyr—D-‘l’rp—Lys-Thr—Cys.]—NenI—N H,
]

s /\l_r Aepa-D-Phe-cyclo]Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
0

S Y Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0

S/YDoc—Aepa-D-Phe—cyclo[Cys-Tyr—D-Trp—Lys-Abu-Cys]—Thr-NH2
0

S/\I_( (Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

S /\H/ (Doc);-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

0

s /\I_r (Doc)-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0

s /\(( (Doc)s-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
0

s /Y (Doc)g-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

O

s /\H/ (Aepa),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

0
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(DOC) g D- Phe- cycl of Oys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr- NH2 07 kG BHD=2005
D- Phe- cycl o] Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NH2 ( DCOC) q
D- Phe-cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cys] - Thr - NH2
Doc- D- Phe-cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cys] - Thr - NH2
AEPA- D- Phe-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NH2 - (CH2)a N---g-
Io[Cys Tyr - D-Tr p- Lys- Abu- Cys] - Thr- NH2, Conpound D H O -(CH2) 3
Phe- cycl o[ Cy B by T .0 HN , (CHZ) 3
N P AT i Y e R
W Ls Tyr-BO Tr p- Lys- Abu- Q/s] Thr-NH2 ) (CH3 HO 2 HNI

S/\n/Aepa-Lys—DTyr—D-Tyr-cyclo[Cys.—Tyr—D-Trp—Lys—Abu-Cys]—Thr—NH2
S/\n/Dcn::-Aepa-L),rs-DTy r-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

0
s /\[K(Doc)z-Aepa- Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
S /\[.r( Doc)y-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
S/\n/ (Doc),-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
s /w1/(Doc)5—Aepz-1-Lys.—DTyr—D—Tyr-cyc!o[Cys—'i'yr-D—Trp-Lys-/l\bu—Cys]—Thr—NH2

0

S /}I/(Doc)s-Aepa—Lys-DTyr—D-Tyr—cyc!o[Cys-Tyr-D-Trp-Lys—Abu-Cys]—Thr-N H,
0

s /\[r(Doc)z-(Aepa)2~Lys-DTyr-D-Tyr—cycIo[Cys—Tyr—D—Trp—Lys-Abu-Cys]-Thr—NH2

S /\[r(Aepa)Z-D-Phe-cycl0{Cys~Tyr-D-Trp-Lys—Abu—Cys]—Thr—NH2
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07 DEC 2005 N-'-- AEPA-D Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cﬂsﬁ M@rgw )
(CH2 3 HN | r~N HN HN O JNH S 7{

Doc- Lys- D Tyr-D-Tyr-cycl o[ Cys- Phe-D- Tr p- Lys- Thr-Cys] -Thr-NH2 1A S 7{
(DQOC) gLys-D-Tyr- D Tyr-cycl o[ Cys- Phe-D-Trp-Lys-Thr-Cys]-Thr-NHz 13O NH O
AEPA- NIl e- D- Tyr - D- Ser - cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - NHz

| - PhRad ol 5 oA cysrThr-
C-g[ye?/ of Rergo il %%Cy%@‘%'?;’ &WE"Q%%] 0% DEC 2005
0

S/\n/ D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
0
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Aepa- Aepa Ph yclw[ -(B-l1odo-Tyr)-D Trp-Lys-Val -Cys]-Thr-NH2 07 DEC
2005 Hpn oo N D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,

]

| 0
H
N
o Nj-]/ \)k Doc-Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
0]
. |9 .
\\H N\)k
N \ﬂ/ (Doc),~Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
0]
H | i
N
ot N\n/ \)k {Doc),-Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]- Thr-NH,
0
0]
\-/l‘kDoc—D—Phe-cyclo{Cys—(S-!odo-Tyr)-D-Trp-Lys—VaI—Cys]—Thr—NH2
\)l\ (Doc),-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,

\)J\ {Doc),-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,,

l 0
H
N N \)J\(Doc) 4-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]- Thr-NH,
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or Aepa- Aepa- D- Phe-cycl o[-Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr- N H2

Aepa- Aepa- D- Phe-cycl o[ Cys- (3-1o0do-Tyr)-D Trp-Lys- Val - Cys] Eh? ﬁgﬁi@%, Y
Aepa- Aepa- Lys- D Tyr-D-Tyr-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr - Oor a
pharmaceutically acceptable salt thereof. 5. A conpound according to the
formul a: H EPA- D- Phe-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cys] - Thr - NH2

D- Phe-cycl g] Cys- Tyr-D-Tr pT Lysy Abu- Cys] - Thr-NH2 (Doc) 3
Doc- D- Phig- c T ﬁ]’f} p- LD A4 0TyEPsTy-chHo[CHRr- ) Trp-Lys-Abu-Cys]-Thr-NH,
(D- Ser) SLy= -D*Tyro cycl o[ Cys-Tyr-D-Tr p- Lys- Val - Cys] - Tr p- NHZ

6- Met hyl - ( 3-er fT'i nyl met hyl t hi oacet yl - D- Phe- c( Cys- Tyr- D Tr p- Lys- Abu- Cys) - T
hr-NH2 ;
6- n- pr opyl -

(3-ergolinyl methylthioacetyl - D- Phe-c(Cys-Tyr-D- Tr p- Lys- Abu- Cys)
_-Thr- NH_Z | '

Met hyl - 8(;3- eggol i nyl met hyl t hl am
; -Q\QQQI/?NW Tr p- Lys- Abu- Cys) - Thr -
0

(Doc)z-l_ys—DTyr—D—Tyr—cyclg[Cys-Tyr—D-Trp- Lys-Abu-Cys]-Thr-NH,

| O
H
N
o N\ﬂ/ \)I\ (Doc)s-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0

| Q
H

N
R N\ﬂ/ \)K (Doc),-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

O

| 0
H
N N \)J\ - :
\[r (Doc)g-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}- Thr-NH,
0

| O
ﬂ N\)J\
(Doc)s-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

Lkt

o
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NH2 ; D Phe-c(Cys-Tyr-D Trp-Lys-Abu- Cys) - Thr-NH2
Aepa- Lys- D- Tyr- D- Tyr - cycl o[ Cys- Tyr- D- Tr p- Lys- Abu- Cys] - Thr - NHZ} 7 DEC
Lys-D Tyr-D-Tyr-cycl o[ Cys-Tyr-D- Trp-Lys- Abu- Cys]-Thr-NH2 H 2085

Doc- Lys-D Tyr-D-Tyr-cycl o[ Cys- Tyr-D Trp-Lys- Abu-Cys]-Thr-NH2 07 DEC 2005

Lys-D Tyr-D-Tyr-cycl o[ Cys- Tyr-D Trp-Lys- Abu- Cys] - Thr - NH2

Aepa- AepagD-Rhe- cycl o[Cy -DTrp Lys- Abu- Cys] - Thr - NH2
Aepa- Aepa -cycl E[Q/ od o) Tyr-D- Trp-Lys-Val - Cys] - Thr - NH2
Aepa DHR e- 'S Tr -(il)_%-DAb‘lg-CYB}%QVSTmDWQSHbu Cys]-Thr-NH,

s- (3-1 odo)Tyr-DTrp Lys-Val - Cys] - Thr - NH2

H
: N
NT \)l\ (Doc)s-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

H
il N N\)k
\n/ {Doc)g-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

H
LN N\)I\
T (Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,,
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07 DEC 2005 Doc- D- Phe- cycl o[ Cys- (3-1 odo) Tyr- D-Trp- Lys- V8 7 ) p_m N H2
or Doc-Doc-D Phe-cycl o[ Cys- Ty r-D- Trp-Lys-Abu-Cys]-Thr-N H2 or
pharmaceutically acceptable salt thereof. 6. A conpound accordi ng to the
formul a: N- D Phe-cycl o] Cys-Tyr-D Trp-Lys-Abu-Cys]-Thr-NH2 H or D P
he-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cys]-Thr-N H 2 or a pharnmaceutically

accept abl e thereof 7. Use of a conpound according to any one of
claim 1-6 & phar mcyﬁ}ﬁépgxepaa&ﬁmmmye-rﬁ%'ﬂp-ﬁyb%u%}zmamh the

pr epar atH T caffent][for eliciting a am ne receptor “agoni st
effect in‘a b in needthereof. 8. Use of a compound according to any
one of clai or a pharmaceutically acceptable salt thereof, in the
preparatia nLBdi/Camant for eliciting a somatostatin receptor agoni st
effect | heve-dafa; D-Bhe-cidinfCye{3-looiTpbbita-Lae\ebedl-Tighti.o any
one of or a pharmaceutically

s /\n/ Aepa-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

O

s /\ﬂ/ Aepa-Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,

o

S/Y Aepa-Aepa-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0

SYAepa-Aepa-D-Phe—cyclo[Cys—Tyr— D-Trp-Lys-Abu-Cys]-Thr-NH,,
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acceptable salt thereof, in the preparation of a nedi canent ﬁ%

si mul taneously eliciting both -tb4 0 7 DEC 2005 a dopam ne &Eﬁ)@ﬂwom st

effect and a somatostatin receptor agonist effect in a subject in need

thereof. 10. A pharnaceutical conposition conprising an effective anmount of

a conmpound _according to any one of clainms 1-6, or a pharmaceutically

accept abl @ L'T‘nt hereof, and a pharmaceutically acceptable carrier. 11.

Use of a ¢ d accordl ng to i ration of
poa ; BB R o By T B PR S

con isting of lung cancer, glioma, anorexia,

hypot hyr oi di peral dosteronism H. pylori pr oI i feration, acronegaly,

restenosis, Crdhnls disease, system c sclerosis, external and interpal

pancreatic pseudocysts and ascites, VI Pona, nesidobl astosis, ’

gastrinoma, Zollinger-Ellison Syndrone, d| arrhea, AlDS

_ chenot her apy related diarrhea, scleroderma, Irritable

Bovel Sy gkN\i/s eRerfieP?- D BaRKolCrpidaderdyn- BiP-Lyn P Ssphageal

refl ux, ) reffl ux, Cushing's Syndrome, gonadotropi nong,

hyper parath gifdthsm G ave D sease, diabetic neuropathy, Paget's

di sease, polycVystic ovary disease, thyroid cancer, hepatone, |eukeni a,

meni ngi oma, cancer cachexia, orthostatic hypotension, postprandial ?

hypot epsi on, panic attacks, GH secreting adenomas, Acronegaly, TSH

secreting adenomas, prolactin secreting adenonas,

S/\ﬂ/ Aepa-Aepa-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
O

or a pharmaceutically acceptable salt thereof.

5. A compound according to the formula:

s /\[r (Doc)y-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

NL D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
H

. M AEPA-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
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i nsul i noma, gl ucagonoma, diabetes nellitus, hyperlipi dem'ﬁ, i @651
insensitivity, Syndrome X, angiopathy, proliferative ret ZCQFEZ? * dawn

phenonenon, Nephropathy, gastric acid secretion, peptic ulcers,
ent erocut aneous fistula, pancreaticocutaneous fistula, Dunping syndrone,
watery diarrhea syndrome, pancreatitis, gastrointestinal hornone secreting

t unor,, arthri allograft rejection, graft vessel bl eeding,
port al DoadPhteidCysely r-Obes-L¥syAbuelyd]- BpiNgl, d

over do$ coftpoumd according to claim 11, wherein said disease
or condi acr, ly. I3. Use of a compound according to any one of

- SN
clains 7, 8, 9H Lrsl/or )JZ, wherein said conpound is
D- Phe- cycI o[ Cys- TyT- D Tr p- Lys- Abu- Cys] - Thr-N H2 or a pharnaceutical ly
acceptabl e salt thereof. 07 DEC 2005 14. A pharmaceutical conpositi on

accordi ng cI ai m 10, pwher eigh sai d conpound is:
D- Phe- cy We@jﬂsﬂhﬁdﬂﬁ |~y O or a pharmaceutically
A conpo%gggggﬁ_bdﬁpgyst\g, @J fhg]NJ., or 2, wherein

Zis a al koxy,  arylal kox -NH2, or
- NROR10O; or aHp armaceut i cal |y acceptable salt thereof.

6-Methyl-8B-ergolinylmethylthioacetyl-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH, ;

6-n-propyl-83-ergolinylmethylthicacetyl-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH; ;
6-D-Methyl-8f-ergolinylmethylthlaminosuccinoyl-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-
NH2 ;

(l:Ha O

N
D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH,

S/Y Aepa-Lys-D-Tyr-D-Tyr-cyclo[Cys-
0 Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

S/ﬁ_( Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

HN ' S/\ﬂ/ Doc-Lys-D-Tyr-D-Tyr-cyclo[Cys-
— b, Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
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16. A compound according to claim 15, wherein z is a noiet zgq?g - H,
-OH, (d- 06)al koxy, or benzyl; or a pharmaceutically acce able

thereof. 17. A conpound accor di ng to claim15, wherein said conpound is
according to the fornula: OH or or a pharmaceutically acceptable salt

t her eof .

S/\I_( Lys-D-Tyr-D-Tyr-cyclo[Cys-
o Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

Aepa-Aepa-D-Phe-cyclo[Cys-
Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

Aepa-Aepa-D-Phe-cyclo[Cys-
(3-lodo)Tyr-D-Trp-Lys-Val-Cys}-Thr-NH,

S/\”/Aepa-DPhe-c:yc:lc)[Cys--Tyr«D-Trp-l.ys-Abu-Cys]—Thr-N H,
0

Aepa-Aepa-D-Phe-cyclo[Cys-
(3-lodo) Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,

S/\H/DOC-D-P he-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,,

0
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07 DEC 2005

Doc-D-Phe-cyclofCys-(3-lodo) Tyr-
D-Trp-Lys-Val-Cys]-Thr-NH,,

or

S/\H/ Doc-Doe-D-Phe-cyclo[Cys-
Tyr-D-Trp-Lys-Abu-Cysl-Thr-NH,

“or a pharmaceutically acceptable sait thereof.

6. A compound according to the formula:

NL D-Phe-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

a2l

or

S/ﬁ_( D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH2
o

or a pharmaceuticaily acceptable salt thereof.

7. Use of a compound according to any one of claims 1-6, or a pharmaceutically
acceptable salt thereof, in the preparation of a medicament for eliciting a dopamine receptor

agonist effect in a subject in need thereof.

8. Use of a compound according to any one of claims 1-6, or a pharmaceutically
acceptable salt thereof, in the preparation of a medicament for eliciting a somatostatin
receptor agonist effect in a subject in need thereof.

9. Use of compound according to any one of claims 1-6, or a pharmaceutically

acceptable salt thereof, in the preparation of a medicament for simultaneously eliciting both

- VeA-




07 0EC 2005

a dopamine receptor agonist effect and a somatostatin receptor agonist effect in a subject in
need thereof.

10. A pharmaceutical composition comprising an effective amount of a compound
according to any one of claims 1-6, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

11. Use of a compound according to any one of claims 1-6, in the preparation of a
medicament for treating a disease in a subject, wherein said disease is selected from the list
consisting of lung cancer, glioma, anorexia, hypothyroidism, hyperaldosteronism, H. pylori
proliferation, acromegaly, restenosis, Crohn’'s disease, systemic sclerosis, external and
internal pancreatic pseudocysts and ascites, VIPoma, nesidoblastosis, hyperinsulinism,
gastrinoma, Zollinger-Ellison Syndrome, diarrhea, AIDS related diarrhea, chemotherapy
related diarrhea, scleroderma, Imritable Bowel Syndrome, pancreatitis, small bowel
obstruction, gastroesophageal reflux, duodenogastric reflux, Cushing’s Syndrome,
gonadotropinoma, hyperparathyroidism, Graves' Disease, diabetic neuropathy, Pagets
disease, polycystic ovary disease, thyroid cancer, hepatome, leukemia, meningioma, cancer
cachexia, orthostatic hypotension, postprandial hypotension, panic attacks, GH secreting
adenomas, Acromegaly, TSH secreting adenomas, prolactin secreting adenomas,
insulinoma, glucagonoma, diabetes mellitus, hyperlipidemia, insulin insensitivity, Syndrome
X, angiopathy, proliferative retinopathy, dawn phenomenon, Nephropathy, gastric acid
secretion, peptic ulcers, enterocutaneous fistula, pancreaticocutaneous fistula, Dumping
syndrome, watery diarrhea syndrome, pancreatitis, gastrointestinal hormone secreting
tumor, angiogenesis, arthritis, allograft rejection, graft vessel bleeding, portal hypertension,

gastrointestinal bleeding, obesity, and opioid overdose.

12. Use of a compound according to claim 11, wherein said disease or condition is
acromegaly.

13. Use of a compound according to any one of claims 7, 8, 9, 11 or 12, wherein said
compound is

S/Y D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH2
0

HN

"

or a pharmaceutically acceptable salt thereof.
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14. A pharmaceutical composition according to claim 10, wherein said compound is:

HN

S/\I_( D-Phe-cycio]Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH2
o .

"

or a pharmaceutically acceptable salt thereof.

15. A compound according to claim 1 or 2, wherein z is a moiety comprising -H, -OH,
(C1-Ce)alkoxy, arylalkoxy, ~-NH,, or -NRSR10; '
or a pharmaceutically acceptable salt thereof.

16. A compound according to claim 15, wherein z is a moiety comprising -H, -OH, (C1-
C6)alkoxy, or benzyi;
or a pharmaceutically acceptable salf thereof.

17. A compound according to claim 15, wherein said compound is according to the
formula:

or a pharmaceutically acceptable salt thereof.
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