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priority to U.S. Provisional Patent Application No. 60/297,059, filed June
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to undesirable side effects.
Somatostatin (SS) and its receptors (SSTR1 to SSTRS5) 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, st
al., J Clin Endocrinol Metab 83: 2417 — 2420). it has been documented that SS and its
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XisH d, B, I, F, -CN, , or CG1.5 alkyl; RLis H Cl4 al kyl, aII_y',

al kenyl 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
atons to which they are attached; R4 is Hor -CH3; Yis -0-, -C(0)- , -S,

INCRe) - RERps gt desepadet frara BNl ol S%ffcéﬂ%nf flrces i<
or C1.5 apgtgepts preyeo uptil now the ardipmlifefative activity of SS analogues on tumor cells had
not been clearly demonstrated (Mahler C, et al., Clin Endocrinol 33: 261- 9; Lupoli G, et al.,
Cancer 78: 1114 — 8; Smid WM, et al., Neth J Med 40: 240 - 243). Thus, development and
assessment of SSTR subtype analogues selective on MTC cell growth provides a useful tool
for clinical application. Until now, no data concerning specific SSTR subtype involvement in
MTC cell growth regulation have been reported.
SUMMARY OF THE INVENTION
The present invention is concerned with the discovery of a series of somatostatin-
dopamine chimeric analogs that retain both somatostatin and dopamine activity in vivo,
including several of which display enhanced biological activity over the native somatostatin
and dopamine analogs alone, and the therapeutic uses thereof..
In one aspect the invention features a dopamine-somatostatin chimer of formula (i),

Y (L)m—'"z
(Qn
N -1
R3
R2 "
DH—x
\
R4
U

wherein:

XisH, CL Br, I, F,-CN, , or C,5 alkyl;

R1is H, Cy4 alkyl, aﬂyl, aikenyl 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(0O)- , -S-, -S-(CH.)s-C(O})-, -8(0)-, -S(0)2-, -SC(0)-, -OC(0)-, -N(R5)-C(O)-, or
-N(R6)-;

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

R6 is H or Cy.5 alkyl;

mis Qor1; '

nis 0-10;

L is -(CH;)p-C(Q)-, when Y is -S-, -S(0)-, -S(O},-, -O- or -N(R8)~;

L is -C(O)-(CR7R8)q-C(0)-, when Y is -N(R6)-, -O-, or -S-;

L is -(Doc)t-, when Y is -C(0)-, SC(O)-, -OC(O)-, -S-(CH,)s-C(0)-, or -N(R5)-C(O)-;
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Lis -(CH)p-C0)-, when Y is -S, -5(0)-, -S(0)2-, -0- or -N(R6)-; L is
-C(0) - (CR7R8) - C(0) -, when Y is -N(R6)-, -0-, or -S; L is -(Doc)t-, when Y
iS-C(O)-v, SC(O)-, -OC(O)-, -S‘(O‘lZ)S‘C(O)-, or -N(RS)-C(O)-1 p1s 1-101 q
is 2-4; s is 1-10; t is 1-10; and Z is somatostatin anal og,

pis 1-10;

qis 2-4;

sis 1-10;

tis 1-10; and

Z is somatostatin analog,

or a pharmaceutically acceptable salt thereof.

In another aspect the invention features a dopamine-somatostatin chimer of formula

(n,
_R5
q
L) —e
O Ny O
(i
wherein:

XisH, Cl, Br, I, F, -CN, , or C; 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 -CHg;

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

Y is -O-, -C(O)-, -8~, -8C(O)-, -OC(0)-, -N(R6)-C(0)-, -N(R7)~, or -N(R8)-(CH,)s-C(O)-;
R6, R7, R8, R9 and R10 each is, independently, H or Cy.5 alkyl;

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

Lis -C(O)-(CR9R10)q-C(O)-, when Y is -N(R7)-, -O-, or -S-;

L is -(Doc)t-, when Y is -C(0O)-, SC(O)-, -OC(0)-, -N(R8)-(CH2)s-C(O)-, or -N(R6)-C(O)-;
mis Oor1;

nis 2-10;

ris 1-8, ;

qis 2-4;

pis 1-10;



or a pharmaceutically acceptable salt thereof. In another aspect the
I nvention features a dopam ne-somatostatin chimer of formula ,R5 ().\ NYnZ
wherein: Xis H d, Br, I, F, -CN'" or C1. 5 alkyl; RL is Cl-4 alkyl, H,
allyl, alkenyl or -CN;, R2 and R3, each are, independently H or absent,
provi ded gRatqgshen R2 and R3 are absent a double bond is present between
the carbon atons to which they are attached,

tis 1-10; and

Z is somatostatin analog

or a pharmaceutically acceptable salt thereof.

In one embodiment the invention features a compound according to the formula:

S/\n/ D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,
o

S/Y D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Thr-Cys]-Nal-NH,
o)

S/\n/D-Phe—cycb[Cys—(3-Bromo—Tyr)—D-Trp-Lys—Thr-Cys]-Thr—NH2
0

S/\ﬂ/(Doc)z-D-Phe-cyclo [Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0

s /\ﬂ/ (Doc);-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
0

S/\“/ Doc-NIca--D-Tyr—D-Ser-cyck:[Cys:-Phe-D-Tr;rl_ys—Thr—Cys]-Thr—NH2
O




R4 is Hor -CH3; R5 is Cl-5 al kyl group, or a group of the fornmula of
-(CH2)rN(CH3)q; Yis -0-, -C(O)-, -S, -SC(0)-, -0C(0)-, -N(R6)-C(O0)-,
-N(R7)-, or -N(R8)-(CH2)s-C(0)-; R6, R7, R8, RO and R10 each is,
i ndependently, Hor C1_5 alkyl; Lis -(CH2)p-C(0)-, when Y is -S, -0- or
-N(R7)-; E is.-C(0)-(CROR10)qg-C(0)-, when Y is -N(R7)-, -0-, or -S-; Lis
-C(0)-, SC(0)-, -0C(0)-, -N(R8)-(CH2)s-C(0)-, or
SW(E?og)g_-Q!s-g}{)'yr—D—Tyr—cyclo[Cys-Phe-D-Trp—Lys—Thr—Cys]-Thr-NH2

0

S/Y (Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-N H,
0]

S/\n/ (D-Ser)s-Nle-D-Tyr-Q—Ser-cyclo[Cys—Phe—D-Trp—Lys—Th r-Cys]-Thr-NH,
0

S/ﬁ]/(D»Ser).i(,—Lys-D-Tyr-D—Tyr—c:yclo[Cys-Phe—D-Trp-l.ys—TI’nr—Cys}-Thr-N H,
G

S/\n/ (D-Sen)s-Lys-D-Tyr-D-Tyr-cyclo[Gys-Phe-D-Tip-Lys-Th r-Cys}-Thr-NH,
0O

S/\"/D-Phe—cyclo[Cys—Phe-D-Trp-Lys—Th r-Cys}-Thr-ol
o)

s /Y(Doc)s-D-Phe—cyclo[Cys-Phe-D—Trp-Lys—Thr—Cys}-Thr-oI
O




r is 1-8,; qis 2-4;, pis 1-10; s is 1-10; t is 1-10; and Zis

somat ostatin anal og or a pharmaceutically acceptable salt thereof. In one
enbodi ment the invention features a conpound according to the formul a:
---y-D-Nal -cycl opys- Tyr-D- Tr p- Lys- Val - Cysi - Thr-N H2 0

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

S/\n/ (Doc);-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,
0]

s/\n/Dcx;-Nie-D-Tyr-D-Ser-c:yclo[Cys—Tyr—I:?—Trp—Lys-Val—Cys]-Trp—I\JH2
0

S/\n/(Doc)z-Lys-D-Tyr-D—Tyr—cyclo[Cys—Tyr—D—Trp—Lys—Val—Cys]—Trp—NHz
0

S/\ﬂ/ (DoC)y-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Va I-Cys}Trp-NH,
0

s /Y (D-Ser)5-Nle-D-Tyr-D-Ser—cydo[Cys—Tyr-D-Trp-Lya—Val-Cys]—Trp-N H,
0

s /\ﬂ/ (D-Sern)s-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val- Cys]-Trp-NH,
o

Caeg = N-(2-aminoethyl)-N-(2-cytosinyl-1-oxo-ethyl)-glycine



------ y D-Phe-cycl o[ Cys-Tyr-D- Tr p-Lys-Thr-Cys]-Nal -NH2 0O

8( D Phe-cycl opys-(3-Brono-Tyr)-D Trp-Lys-Thr-Cysi-Thr-NH2 0
---y(Doc) 2- D- Phe-cycl o[ Cys- Tyr - D- 1r p- Lys- Abu- Cysj - Thr-NH2 a ;
(Dc) 3- D- Phe-cycl o[ Cys-Tyr-D- Trp- Lys- Abu-CM Thr-N i 2

Doc- Nl e- D- Tyrs D Ser - cycl opys- Phe- D- Tr p- Lys- Thr - Cysj - Thr - N112

S/\ﬂ/ Caeg-D-Phe-cyclo[D-Cys-Pal-D-Trp-Lys-D-Cys}- Thr-(Bzl)-Tyr-NH,
0

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

S/\n/ (Doc)z-Caeg-D—Phe-c::yclo[D-Cys—Pal~D—Trp—Lys-D—Cy‘s]—Thr—(BzI)-Tyr-NH2
0

S/\n/ (Doc);-Caeg-D-Phe-cyclo[D-Cys-Pak-D-Trp-Lys-D-Cys}- Thr-(Bzl)-Tyr-NH,
O

S/\n/(Doc)4-Caeg-D-Phe-cyclo[D—Cys—Pal—D~Trp—Lys-D-Cys]—Thr—(le)-Tyr—NHz
0O

2

g (D-Sens-Nie-D-Tyr-D-Ser-Caeg-D-Phe-
o cyclo[D-Cys-Pal-D-Trp-Lys-D-Cys]- Thr-(Bz)-Tyr-NH,

D-Ser)s-Lys-D-Tyr-D-Tyr-Caeg-D-Phe-
s /Y( )s-Lys-D-Tyi yr-Laeg

o) cyclo[D-Cys-Pal-D-Trp-Lys-D-Cys}-Thr-(Bzl)-Tyr-NH,




D Phe-cycl opys- Tyr-D-Trp-Lys-Val -Cysi-Trp-NH2 0

(Doc) 3- D Phe-cycropys- Tyr-D- Tr p- Lys- Val - Cysj - Tr p- NH2

Doc- Nl e- D- Tyr-D- Ser-cycl opys-Tyr-D Trp-Lys-Val -CM Trp-NH2 y

(Doc) 2- Lys- D Tyr-D-Tyr-cycl opys-Tyr-D- Tr p- Lys- Val - Cysj - Trp-NH2 0O

(Doc) 3- Lys- D_Tyr - D- Typcycl opys- Tyr - D- Tr p- Lys- Val - Cysi - Tr p- NH2

(D Ser)5-D DHSer-cycIopys Tyr-D-Tr p- Lys- V2| - Cysi - Trp-N H2

(D Ser)s- Ly e 4@[0@5P9&PFWT@%WEW&NMaI CA-Trp-NH2 Caeg =
N- ( 2- ar ni noel -N-(2-cyt si nyl - 1- oxo-et hyl ) -gl yci ne

"

S YDoc-cyclo[Cys-Phe—Ph&D-Trp—Lys—Th r-Phe-Cysi-NH,
o]

S/w((Dz'.zc)z-cyc:!o[Cys-Phe—l-’he-D-Trp-Lys—Thr-F’he—Cys]-!\tHz

sY(Doch—cyclo[(:ys—l’he-Phe-D-Trp-Lys—Thr—Phe-Cys]—NHz

S/Ya)oc)z-Lys-D-Tyr-D-Tyr-cycIo[Cys-Phe-Phe-D-Trp-Lys-Thr-Phe-Cys]-NHz

s /chclo[Cys-PheTyr-D-Trp-Lys-Thr—Phe—Cys}—NHz

o

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




cyct o[ Cys- Phe- Phe- D- Tr p- Lys- Thr - Phe- Cysj - NH2 ?

yDoc- cycl o[ Cys- Phe- Phe- D- Tr p- Lys- Thr - Phe- Cysi -N H2 0O
(Doc) 2- cyclo[ Cys- Phe- Phe- D Tr p- Lr-Thr - Phe- Cysl - NH2 ,
(Doc) 3-cycl o[ Cys- Phe- Phe- D Tr p- Lys- Thr - Phe- Cysi - NH2

s /\“/ {Dog),-cyclo[Cys-Phe-Tyr-D-Trp-Lys-Thr-Phe-Cys]-NH,
@)

S/wl/(Doc)s—cyclo{Cys-Phe-Tyr-D-Trp-Lys—Thr-F’he—Cys]-NH2
O

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

S/\n/Ser—cyclc:{Cys-!‘-‘he—Phe-D~Trp-Lys-Thr—Phe—Cys]—NH2
o

o}
N - D-Nal-cyclofCys-Tyr-D-Trp-Lys-Val-CyskThr-NH,
H

o}
N /u———D-Phe—cyclo{Cys-Tyr—D—TmLys-Thr—Cys]-Nal—NHz
H

(o}
N /u--—D—Phe-cyclo[Cys-(:’.-Bromo—Tyr}-D-Trp-Lys-Thr—Cys]-Thr-NH2

X
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(Doc) 2-Lys-D- Tyr-D-Tyr - cycl opys- Phe- Phe- D- Tr p- Lys- Thr - phe- Cysi - NH2
cycl opys- Phe- Tyr- D Tr p- Lys- Thr - Phe- Cysl - NH2

Doc- cycl o[ Cys- Phe- Tyr- D Tr p- Lys- Thr - Phe- Cysi - NH2 0

N, i 1- - D- Phe-cycl o[ Cys- (3-Brono- Tyr)-D- Trp-Lys-Thr-Cys)-Thr-N1-12 O
N) - - D- Phe- cyc o( Cys- Tyr-DTrp Lys- Abu- Cy*Thr - NH2, Conpound 13

/“———D -Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH, , Compound B

\ ML Doc-D-Phie-cyciolCys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
H

N J']—(D(::c)z-D-Phe-cyclo{Cys-Tyr-D«Trp~Lys—Abu—Cys}-Thr—NH2
H 3

. I (Doc),-D-Phe-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
H

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

N )'—(Dc-n:)3-Lys-D-Tyr-D-Tyr—cyclo{Cys—Phe—D—Trp-Lys-Thr-Cys]-Thr-NH2
H

N )l— (D-Sern);-Nle-D-Tyr-D-Ser-cyclofCys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

-41-



Doc- D- Phe- cycl opys- Tyr - D- Tr p- Lys- Abu- Cysi - Thr- N H2

(Doc) 2- D Phe- cycl opys- Tyr-D-Trp-tys- Abu- Cysj - Thr-N H2

(DOc) 3- D Phe-cycl opys- Tyr - D- Tr p- Lys- Abu- Cysj - Thr - NH2

(Doc) 2-Lys-D- Tyr-D-Tyr-cycl o[ Cys- Phe- D Tr p- Lys- Thr - Cysi - Thr- NH2 (
ac) 3-Lys-D Tyr- D Tyr-cycl opys- Phe- D- Tr p- Lys- Thr - CysFThr - NH2

(D-Ser)5-N e Tw-DSerocycIor(,ys Pho- D- Tr p- Lys- Thr - Cysj - Thr 41H2
(0Ser) 10- L : DTy ey s, Ay Totveryddyelicys e psm T m Gy, NH2
(D-Ser) 5- CHs- DTyyr cycl opys- Phe- D- Tr p- Lys- Thr - Cysi - Thr - NH2

"

N /lL_ (D-Ser)z,-Lys»DwTyr-D-Tyr-c:yclo[Cys-Phe—D—'I'rp-Lys-Thr—Cys]-Thr-NH2
H

o ,U—D-Nal-cyclca[Cys-Tyr-D—Trp-Lys-Val-Cys]—Thr—NH2

o JJ-—-D~Phe»cyclo[Cys‘»-(?,-Brc::mo~Tyr)-D-Tﬂ:»-Lys-'l’hr—Cys]—Thr-NH2

o L D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Thr-CysNal-NH,

o L D-Phe-cycio[Cys-Tyr-D-Trp-Lys-Abu-Cysk-Thr-NH,

o /LL— Doc-D-Phe-cyc]o[Cys—Tyr—D-Trp-Lys-Abu-Cys]-Thr—NHz

-12-



D- Nal - cycl opys- Tyr-D- Tr p-Lys-Val - Cys] - Thr-NH2 0

) 1D- Phe- cycl o] Cys-(3-Brono-Tyr) - D Tr p- Lys- Thr - Cys] - Thr - NH2
D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Thr - CysyNal - NH2

D Phe- cycl opys- Tyr- D- Tr p- Lys- Aber-ey*Thr-NH2 c¢. 0

) Doc- D- Phe- cygl oi Cys- Tyr - D- Tr p- Lys- Abu- Cy* Thr - NH2 0

) 1( Doc) 3-D-H ycl of Q/sjﬂi e-D Trp-Lys-Thr-Cys)-Thr-a]
= o {Doc),-D-Phe-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
. N

0
o = (Doc)yD-Phe-cyclofCys-Tyr-D-Trp-Lys-Abu-Gys}-The-NH,

o)
. L (Doc),-Lys-D-Tyr-D-Tyr-cyclolCys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,

0
o ,u— (Doc)s-Lys-D-Tyr-D-Tyr-cyclo[Cys—Phe-D-Trp—Lys—Thr—Cys]—Thr—NHz

o]
o J—l— (D-Ser);-Nle-D-Tyr-D-8er-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-N H,

(o]
o ,u— (D-Ser)s-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

o}
y /- D-Phe-cyclofCys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

X
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hi D- Phe-cycl opys- Tyr-D-Trp-Lys-Val -Cysl -Trp-NH2 0

(Doc) 3- D Phe-cycl o] Cys-Tyr-D-Tr p-Lys-Val - Cysj - Trp-N H2

Doc- Nl e- D- Tyr-D- Ser-cycl o[ Cys- Tyr- D- Tr p- Lys- Val - Cy* Tr p- NH2
(Doc) 2- Lys- D Tyr - D- Tyr - oydopys- Tyr - D- Tt p- Lys- Val - Cysi - Trp- N H2
(Doc) 3-Lys-E)-Tyr-D Tyr-cycl opys- Tyr-D-Trp-Lys-Val -Cysi-Trp-NH2 0 .)-- (DS
er),-Ne-D D Ser-cycipo[ Cys-Tyr-D-Trp-Lys-Val - Cys] - Trp - NH2
{Doc),-D-Phe-cyclofCys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ot

Iz

' L b Phe-oyciofCys-Tyr-D-Trp-Lys-Val-Cysk- Trp-NH,
H

NJJ—(Doc)s-D-Phe-cyc!o[Cys—Tyr-D-Trp-Lys-Va!-Cys]—Trp-N H,
H .

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

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

)
" L (Doc),-Lys-D-Tyr-D-Tyr-cyclo{Cys-Tyr-D-Trp-Lys-Val-Cysk-Tro-NH,
H

N J-L— (D-Ser)g-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,

14 -



0 Doc-D- Phe-cycl o[ Cys-Tyr-D-Tr p- Lys- Abu-Cysj-Th r-NH2 O
(Doc) 2- D- Phe- cycl opys- Tyr-D- Trp- Lys- Abu- Cys]-Thr-N H2 O
(Doc) 3- D Phe-cycl opys- Tyr - D- Tr p- Lys- Abu- Cysl - Thr 4NH2

o
\ M (D-Sen);Lys-D-Tyr-D-Tyr-cyclolCys-Tyr-D-Trp-Lys-Val-Cys}- Trp-NH,
H

O
o J—D-Phe-cyclo[Cys-Phe—D—Trp—Lys—Th r-Cysj-Thr-of

Q
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}Tm-NH,

0
o L (Doc)-D-Phe-cyclolCys-Tyr-D-Trp-Lys-Vat Cys}-Trp-NH,

O
o /u—— Doc-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Vai-Cys}-Trp-NH,

(o]
,u— (Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys} Trp-NHl

-15-



0 (Doc) 2-Lys-D-Tyr-D Tyr-cycl opys- Phe-D- Trp-Lys-Thr-Cys)-Thr-N H2 0
Poc) s-Lys-D- Tyr-D- Tyr-cycl opys- Phe- D- Tr p- Lys- Thr - Cysi - Thr- NH2 00
(D-Ser)5-Ni e-D Tyr-D- Ser-cycl opys- Phe-D Tr p- Lys- The- Cysi - Thr- NH2 00
(D-Ser)/0-Lys-D Tyr-D Tyr-cycl o[ Cys- Phe- D Tr p- Lys- Thr - Cys] - Thr - NH2
(D-Ser)s-Lys-D Tyr-D-Tyr-cycl oPys-Phe- D Tr p- Lys- Thr - Cy* Thr - NH2

0
o /u—— (Doc);-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,

0O
o JL— (D-Ser);-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,

0
o _J__ (D-sen)-Lys-D-Tyr-D-Tyr-cyclolCys-Tyr-D-Trp-Lys-Val-Cys}- Trp-NH,

o] O

/LK/\/U—l'.)-Nal-cyck:[Cys-Tyr-D—Trp-Lys-Val-Cys]—'!’hr—NH2

N
H

O o

uw_ D-Phe-cycio[Cys-Tyr-D-Tmp-Lys-Thr-Cys}-Nal-NH,

O o}

N /u\/\/u~ D-Phe-cyclofCys-(3-Bromo-Tyr)-D-Trp-Lys-Thr-Cys]-Thr-NH,
H

O 0

)k/\/u— D-Phe-cyclo[Cys-Tyr-D-Tp-Lys-Abu-Cys]-Thr-NH,

-16 -

0



0 D- Phe-cycl opys-Phe-D Trp-Lys-Thr-Cysj-Thr-ol 0

(Doc) 3- D Phe- cycl opys- Phe-D- Tr p-Lys-Thr-Cysl -Thr-ol 0

D- Phe-cycl o[ Cys-Tyr-D Trp-Lys-Val -Cysj-Trp-NH2 O

(Doc) 3- D- Phe-cycl o[ Cys-Tyr-D- Trp-Lys-Val -Cysi-Trp-N H2 O

Doc- Nt e- D- Tyr - D- Ser - cycl o[ Cys- Tyr-D- Tr p- Lys- Val - Cys] - Tr p- NH2 00

(Doc) 2- Lys- rED Tyr-cycl o] Cys- Tyr - D- np- Lys-Vat - Cys) - Trp-NH2 00
= Doc-D-Phe-cyclo]Cys-Tyr-D-Trp-Lys-Abu-Cys|-Thr-NH,

HN

IZ

0 o]

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

O O

N )k/\/u— (Doc),-D-Phe-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
A ;

(¢] 0
N )J\/\)L—— {Dac)-Lys-D-Ty-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,
H

(o] o}

N /lk/\)-l-— (Doc)y-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,
H

o] O

N)j\/\)'— (D-Ser)y-Nie-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,
H

(o] o]
/u\/\/u—.— (D-Ser),-Lys-D-Tyr-B-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

-17 -



(Doc) 3-Lys-D Tyr-D- Twcycl o( Cys-Tyr- D Tr p- Lys- Val - Cysi - Trp44H2 00
(D-Serh-Lys-D Tyr-D Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys- Val - Cysi - Tr p- NH2 Conpound E
D- Nal - cycl opys- Tyr - D- Tr p- Lys- Vat - Cysl - Thr- N H2

D- Phe-cyc(o[ Cys-Tyr-D Trp-Lys- Thr- Cys] - Nat - NH2

D Phe-cycl o[ Cys-(3-Brono-Tyr) - D Tr p- Lys- Thr- Cys] - Thr- N H2

(Dos) 2- D Ph cLorQ/s-Tw-DTrcp- Lys- Abu- Cysj - Thr-N12

(D-Sen)g-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Tp-Lys-Thr-Cys}-Thr-NH,

=

(o} O

/U\/\/u—' D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol

N
H

(o} 0
N )k/\/u— {Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
H .

o] o]

n)l\/\/”— D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,

O o]

)k/\/u— (Dog)y-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,,

N
H

o} (o]
N/lk/\/u-—- Doc-Nie-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,
H

(o] (o}
/U\/\/u— {Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,

-18-



(Doc) 3- D- Phe-cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cys] - Thr - NH2

Doc- N e- D- Tyr - D- Ser - cycl opys- Phe- D- Tr p- Lys- Thr - Cysj - Thr- N H2
(Doc) 2- Lys- D Tyr - D- Tyr - cycl opys- Phe- D- Tr p- Lys- Thr - Cysi - Thr - NH2
(Doc) 3-Lys-D Tyr-D-Tyr-cycl opys- Phe- D Tr p-Lys- Thr-Cy*Thr-N H2
D Ser)5-Nre-D-Tyr-D- Ser-cycl opys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - NH2

(D Ser)10-L ‘Iyr -D Tyro cycl apys- Phe- D- Tr p- Lys- Thr - Cysl - Thr - NH2
(D-Ser)5-Ly DTy eyl oSy ohasciy Brrpiokiys-Ts-Fiyslarchiim M2

O o

N /u\/\/u—-(D-Se)r)s-NIe—D-Tyr-D-Ser—c:yc!o[(:ys-Tyr—D-Trp-Lys—\lal-Cys]J!‘rp-NH2
H

o} 0
)k/\/u—-— (D-Sen)s-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]- Trp-NH,

Compound E

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

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

D-Phe-cyclo[Cys-(3-Bromo-Tyr)-D-Tmp-Lys-Thr-Cys}-Thr-NH,

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

-19 ~



D- Phe-cyci o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - ol

(Doc) 3-0- Phs-cycl o[ Cys- Phe- D Tr p- Lys- Thr - Cys] - Thr - ol

D- Phe- cycl oPys- Tyr - D- Tr p- Lys- Val - Cysl - Ti p- NH2

(1) m 3- D Phe-cycl opys- Tyr - D- Tr p- Lys- Vat - Cysl - Tr p- NH2

Doc- Me- D- Tyr - D- Ser - cycl opys- Tyr - D- Tr p- Lys- Val- Cysi - Tr p- NH2

(Doc) 2- Lys- r-DTyr-cycIopys Tyr-D-Tr p- Lys- Val - Cysl - Tr p- NH2
(Doc) a- Lys- cIo ys- Tyr-D-Tr p- Lys- Val - Cysl - Ti p-N H2
(D-Ser)5- PETBYSETYPTBL MR ENn ~ Cys] - Tr p- N2

Doc-Nie-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-Tmp-Lys-Thr-Cys]- Thr-NH,

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

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

{D-Ser)s-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trmp-Lys-Thr-Cys]-Thr-NH,

-20-



(D-Ser)5-Lys-D- Tyr-D- Tyr-cycl oPys- Tyr-D- Tr p- Lys- Val - Cysl - Tr p- NH2
D- Nat - cycl orys-Tyr-D-Ti p- Lys- Val - Cysj - Thr - NH2
D- Phe- cycl opys- Tyr - D- Tr p- Lys- Thr - Cysl - Nal - NH2
D- Phe-cycl o[ Cys-(3-Brono-Tyr) - D Tr p- Lys- Thr - Cys] - Thr - NH2
(Doc) 2- D Phe- cycl opys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr - NH2
(Doc) 3- D Phercy c%opys-oTyr -D Trp-Lys- Abu- Cysi - Thr-N H2

of - cycl o[ Cys- Phe-D- Tr p- Lys- Thr - Cys] - Thr - NH2

{Dac),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

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

(Doc)y-D-Phe-cyclo[Cys-Tyr-D-Tip-Lys-Vat-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-Tyr-D-Trp-Lys-Val-Cysk Trp-NH,

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

-21-



(Doc) 3-Lys- D Tyr-D-Tyr-cyci o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - NH2

(D-Ser)5-N e-0-Tyr-D Ser-cyclopys-Phe-D Trp-Lys- Thr-Cy*Thr - NH2

(D-Ser) 1-Lys-D Tyr-D-Tyr-cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - NH2
(0-Ser)5-Lys-D Tyr-D-Tyr-cycl opys- Phe-D Tr p-Lys- Thr-Cysi-Thr-NH2 (Cl1-12)3-N
D- Nal - cycl o[ Cys- Tyr-D-Tr p- Lys- Val - Cy* Thr- NH2 NH

0O

[} i o4

({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,

N AN s Y D-Nel-cyclofCys-Tyr-D-Trp-Lys-Val-Cys]-The-NH,

)\NH o]

N/\S/Y D-Phe-cyclofCys-Tyr-D-Trp-Lys-Thr-Cys]-Nal-NH,

)\NH o]

HN

N P SY D-Phe-cyclo[Cys-(3-Bromo-Tyr}-D-Trp-Lys-Thr-Cys]-Thr-NH,

)\NH O

HN

HN N N S /Y (Pac),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

)\NH O

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

)\NH O

HN

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

)\NH O

HN

-22-



N(CH2)5--- 0 is D Nal-cyclof Cys-Tyr-D Trp-Lys-Val-Cys]-Thr-NH2 (:).-" NHO
(CH2)i - D Phe-cycl opys-Tyr-D-Tria-Lys-Th r-Cysl-Nal-N H2 NHO

D- Phe-cycl opys- (3-Brorno-Tyr)-D Trp-Lys-Thr-Cysj-Thr-NH2 (CH2)i- Oye

(Doc) 2- D- Phe-cycl of Cys- Tyr-D- Tr p- Lys- Abu- Cys]-Thr-NH2 0 0 , AC F12)

Olr - (Dac) 3- D- Phe-cycl opys-Tyr-D- Tr p- Lys- Abu- Cysj - Thr- N H2

N/\ S/W((Dc:u':)z-Lys-D-Tyr-D—'i'yr»c:yclo[Cys-Phe—D-Trp-Lys-Th r-Cys}-Thr-NH,

N/\ s/\r((Doc)a-Lys-D-Tyr«D-Tyr-cyclo{Cys—Phe—D-Trp—Lys—Thr—Cys]—Thr—NHz

)\NH (o]

N/\ S/Y (D-Ser);-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

)\NH O

HN

H
N/(CHst'N\[/ D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,
O

H
HN N/(CHZ)S’N\R/ D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Thr-Cys]-Nal-NH,
o}

o)\NH
H v P

H
N ~{CHy)y~N m/ D-Phe-cyclo[Cys-(3-Bramo-Tyn-D-Trp-Lys-Thr-Cys}-Thr-NH,
N 0)\ NH

H v )

HN
o]
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ONH O (CH2)70 NH (CH2)5- NH (CH2)5-0 NH

H
N/(CHz)s_ N\ﬂ/ (Doc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys} Thr-NH,

OANNH ©
H L\49 /)

HN

H
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Lys- DTyr-D- Tyr -cycl opys- Phe- D- Tr p- Lys- Val - Cysi - Thr-NH2 AEPA =

4- (2- am noet hyl ) - 1- car boxynet hyl - pi per azi ne

Lys- DTyr- D Tyr-cycl opys- Phe-D- Trp- Lys-Val - Cysi - Thr-N H2 0

(D Ser)rLys-DTyr-D Tyr-cycl opys-Phe-D Trp-Lys-Val -Cysl-Thr-N H2 0
AEPA- D- Phe- cycl o[ Cys- Phe- D- Tr p- Lys-Val - Cysl - Thr-N H2

o}
o /u'-— Dec-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol

o
o /”-—- {Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

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

0
0/”'— Doc-Nle-D-Tyr-D-Ser-cyclofCys-Phe-D-Tip-Lys-Thr-Cys]- Thr-o!

o]
o /u-——Lys-D-Tyr-D-Tyr-cyclo[Cys—Phe-D-Trp-Lys-Thr’Cys]-Thr-o]

0]
o /u-— (D-Ser)s-Lys-D-Tyr-D-Tyrcyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol

Q
o /u— (D-Ser),y-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol

0
o/u"'AEPA-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr~Cys}-Thr—o|
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0 Doc- D- Phe-cycl oi Cys- Tyr-D- Tr p- Lys- Abu- Cysj - Thr-N H2

(Doc) 4- D Phe- cycl opys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr - NH2

S/ A?Tr AEPA- D- Phe- cyct o[ Cys- Tyr-D- Trp- Lys- Abu-Cysl -Thr-N H2 0 O
N) 1( Doc) 4- D- Phe-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NH2 H 0

O o

NM_ Doc-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
H

o} O

N )J\/\)J— (Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol
H

O 0

W {Doc)-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-of

N
H

Q 9}

/u\/\/u'—‘ Doc-Nie-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Tip-Lys-Thr-Cys]-Thr-ol

N
H

o O

N )J\/\/u—Lys-D-Tyr-D-Tyr—cycIo[Cys—F‘he—D-Trp—Lys—Thr-Cys]-Thr—oI
H

o] (o]
N /U\/\/u__ {D-Ser),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}- Thr-ol
H

(o) (o]
N w—— {D-Ser)yy-Lys-D-Tyr-D-Tyr-cyclofCys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol
H

O o}

/U\/\)I_ AEPA-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
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N) L- AEPA- D- Phe- cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cysl - Thr-N H2 H
D- Phe- cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cysj - Thr - NH2

(Doc) 4- D- Phe-cycl opys- Tyr - D- Tr p- Lys- Abu- Cysi - Thr - NH2

Doc- D- Phe-cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cysi - Thr - NH2

AEPA- D- Phe- cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NH, - (CH

Doc-D-Phe-cyclofCys-Phe-D-Trp-Lys-Thr-Cys]-Thr-o}

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

{Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-o!f

Dogc-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-Thr-Cys]-Thr-ol

(D-Ser)y-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-o!

{D-Ser),e-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-ck
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Doc- D- Phe-cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cysj - Thr- NH2, Conpound D N2 3 H
(Doc) 4- D- Phe- cyck) (Cys-Tyr-D-Tr p- Lys- Abu- Cysj-Thr-NH2 0 ()J.-NH

D- Phe-cycl o[ Cys-Tyr-D Trp- Lys- Abu-Cysj-Thr-NH2 H 0

AEPA- D- Phe- cycl opys- Tyr - D- Tr p- Lys- Abu- Cysl - Thr- NH2 HO

,(CHz)a-N/\”—'Doc-D-Phe-cyc!o[Cys—Phe—D-Trp—Lys-Thr-Cys]—Thr—oi
N H
0

N/(CHz)s‘ u/\ﬂ——(Doc)z-D~Phe-cycio[Cys-Phe—D-Trp-Lys-Thr-Cys}-Thr-ol
o]

/\”—-(Doc),;D-Phe—cyclo[Cys—Phe—D—Trp—Lys-Thr-Cys]—Thr—o!
N .
o]

\ ,(CHZ;S_E/\H—Doc-NIe-D-Tyr-D-Ser-cyclo[Cys-Ph&D—Trp-Lys-Thr-Cys]—Thr—ol
e}

/\ﬂ— Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Tip-Lys-Thr-Cys]-Thr-ol
o]

N,(cHz)s_ﬁ/T(D-Ser)s-Lys-D-Tyr-D-Tyr—cyclo{Cys-Phe—D«Trp-Lys-Thr-Cys]-Thr-ol

i ©

HN
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AEPA- D- Phe-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cysl - Thr-NH2 N HO

Doo- Lys- D- Tyr - D- Tyr - cycl opys- Phe- D- Tr p- Lys- Thr - Cys) - Thr - NH2

(Doc) 4- Lys- D Tyr-D-Tyr-cycl o[ Cys- Phe- D- Tr p- Lys- Thr- Cys] - Thr-NH2 S Th-r
AEPA- Nt e- D- Tyr - D- Ser - cycl o[ Cys- Phe-D- Tr p- Lys- Thr- Cysi - Thr-NH2 0

AEPA- Lys- D- Tyr - D- Tyr - cycl opys- Phe-D- Tr p- Lys-Thr-Cysi -Thr-NH2 S . . --y
Nl e-D Tyr - -Hcycl opys- Phe- D Tr p- Lys- Thr-Cysi - Thr-NH2 NH O

: S/\n/ D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]- Thi-NH,
0

s Aﬂ/!:!:J(:-D-F‘he-cyclca[Cys—Phe—D-Trp-Lys-\/aI-Cys]-Thr-NH2

0O

s /\n/ {Dog),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,

0

s /\n/(Doc)g-D-Phe—cyclo[Cys—Phe-D-Trp-Lys-Va!-Cys]—Thr—NHz
0

s /\“/(Doc);D-Phe—cycio{Cys—Phe-D-Trp-Lys-VaI-Cys]—Thr-NHz

O

s /\n/Doc-Lys-DTyr-D—Tyr—cyclo[Cys—Phe-D—Trp«Lys-Val-Cys]—Thr—NH2

0

S /\[( Lys-DTyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys}-Thr-NH,
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Doc- Lys- D-Tyr-D- Tyr-cycl opys- Phe- D- Tr p- Lys- Thr-Cysi - Thr-NH2 t-.)--- NHO
(Doc) z- Lys- D Tyr - D- Tyr - cycl opys- Phe- D- Tr p- Lys- Thr - Cysi - Thr < NH2

AEPA- Nl e- D- Tyr - D- Ser - cycl opys- Phe- D- Tr p- Lys- Thr - eysl - Thr- NH2 and

AEPA- Lys- D- Tyr - D- Tyr - cycl opys- Phe- D- Tr p- Lys- Thr - Cysi - Thr - NH, NH

it /(CHz)a_%/\ﬂ—(Doc)z-D—-Phe-cyclo[Cys-Phe-D-Trp-Lys-VaI-Cys}Thr—NHz

N
A~ °
N~ o7 hH
H P
L
/(CHz)a_N/\”—(Doc)3~D-Phe—cyclo{Cys-Phe—D-Trp—Lys-VaI—Cys]-Thr-NHz
N H

=

/\“— {Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,
(o]

0
_ (CHZ)B_N/\”—- Doc-Lys-DTyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys}-Thr-NH,
N H

P ©

47N 0

"l -
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or a pharmaceutically acceptable salt thereof. In another enbodi nment
I nvention features a conpound according to the formula: ...---y
Aepa- D- Nal - cycl opys-Tyr-D- Tr p-Lys-Val - Cysi-Thr-N H2 0

. ----yAepa- D- Phe-cycl o[ Cys-Tyr-D- Trp-Lys-Thr-Cysl-Nal -N H2 0
Aepa D- Phe-cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cys] - Thr - ol
Aepa- D- Phe- gy yr-D- Trp-Lys- Abu- Cysj - Thr-N1-12
§(cFF,)LPND>ﬁFnMEv¢&TM@m®yPse}&WWGH2Thr-NH2

'fyrik D- Tr p- Lys- Abu- Cysi - Thr - NH2

/\”— (D-Sen);-Lys-DTyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,

_N/\“—AEPA-D-Phe-cyclo[Cys-Phe—D-Trp—Lys-Val-Cys]—Thr—N H,
H

s /\n/ Doc-D-Phe-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0]

s /W]/ (Doc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thi-NH,

o

S/\n/AEPA~D-Phe-cyclo[Cys-Tyr-D-Trp-Lys—Abu~Cys]«Thr—NH2
o)

O
N/U_ {Doc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
H

N)‘L—AEPA-D-Phe-cycfo[Cys-Tyr—D-Trp-Lys-Abu—Cys}-Thr-N H,

t he



(Doc), - Aepa- D- Phe- cycl opys- Tyr- D- Tr p- Lys- Abu- CyA- Thr- N H2
(Doc) 4- Aepa- D- Phe-cycl opys- Tyr- D Tr p- Lys- Abu- Cysi - Thr-N H2
(Doc) 5- Aepa- D- Phe- cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cysj - Thr - NH2
(Doc), - Aepa- D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cysj - Thr-N H2
(Aepa) 2- D- Phe- cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr- N H2
e p33- 5ﬁ 15- 02 reforrnatskc

Lys- DTyr - D s ATy oo po-Tie-predioys syl L @Y GysFR-N  H2

o}
o /u——AEPA—D-Phe—cyclo[Cys-Tyr—D—Trp-Lys-Abu-Cys]—Thr—NHz Compound C

o] o

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

0o O

N,lk/\/u— (Doc),D-Phe-cycio[Cys-Tyr-D-Trp-Lys-Abu-Cys}- Thr-NH,
H

(o] (o]
)j\/\)j—- AEPA-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

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,
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S..----- . - Aepa- Lys- DTyr-D-Tyr-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cysi - Thr- N H2
Doc Aepa Lys DTyr - D- Tyr - cydo[ Cys- Tyr- D- Ti p- Lys- Abu- Cysl - Thr-N H2

(Doc) 2- Aepa- Lys- DTyr-D- Tyr-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cysj - Thr - NH2
(Doc) 3- Aepa- Lys- DTyr-D- Tyr-cydo[ Cys- Tyr- D Tr p- Lys- Abu- Cysj - Thr- N H2
(Doc) 4- Aepa- Lys- DTyr-DTyr cycl o[Q/s Tyr-DTrp Lys Abu- Cysl - Thr - NH2

(Doc) 3- Aepa
(Doc) e- Aepa , cIo[ r-DTr Lys Abu Q/*Thr-NHZ
(Doc) 2- ( At Tyr Cy&y’ﬂB ’E:‘g}’%X"T?"FH['f-N p- Lys- Abu- Cysl - Thr-N H2
(Aepa) 2- D- Phe~cypivel Cys- Tyr-DTrp Lys- Abu- Cysj - Thr-N H2

Aepa- D- Phe- cycl df %( 3-1odo-Tyr)-D- Trp- Lys-Val - Cy* Thr - NH2

(Doc),-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,

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

N-(CHs g,—N/\ﬂ— Doc-D-Phe-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys}- Thr-NH,, Compound D

)\NH
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D Phe-cycl o[ Cys-(3-1 odo-Tyr)-D Trp-Lys-Val -Cy*Thr-N H2

.. ---yDoc- Aepa- D- Phe- cycl opys-(3-1o0do-Tyr)-D- Trp-Lys-Val - Cysi - Thr-NH2 0O
s---y(Doc) 2- Aepa- D- Phe- cycl opys- (3-10odo-Tyr)-D Trp-Lys-Val -Cysl -Thr-NH2 0
(Doc) 4- Aepa- D- Phe- cycl o[ Cys- (3-1 odo-Tyr) - D Tr p- Lys- Val - Cy* Thr - NH2

Doc- D- Phe-cycl| opys- (3-1 odo-Tyr) - D- Tr p- Lys- Val - Cysi - Thr - NH2

(Doc) 2- D- Phg- & o[Cy)s (3-1odo-Tyr)-D Trp-Lys-Val -CM Thr-N H2
(Doc) 3- D- Phe<gAG IS 5 (@ k-adOY T PEP-DBeRqpiClsyTs-D\ays Gyt Tk, N H2
( Doc) 4- D- Phe |o[c,ys2\(3 | SHoOTyr) - D- Tr p- Lys- Val - Cy* Thr - NH2

H

S/ﬁ]/ Doc-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,
(o

s/\[( (Dot),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}- Thr-NH,

S/\H/AEPA-NIe-D-Tyr-D-Ser-cyclc[Cys-Phe—D—Trp—Lys~Thr-Cys}-Thr-NHz
&

S/\n/AEPA—Lys—D-Tyr—D-Tyr-c:yclo[(:ys-Phe—D-Trg:a-Ly's-Thi'-Cys]-Thr-NH2

S S/m/NIe-D-Tyr-D-Ser~cy<:lo[cys-F'he—D-Trp—Lys«Thr»(:ys}Thr-NH2

N
)\NH (o]

HN

HN N SY Dac-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

N
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.N,..-Aepa-D Nal -cycl opys-Tyr-D Trp-Lys-Val -Cysi-Thr-NH 2 0
Aepa D- Phe-cycl o] Cys-Tyr-D-Tr p- Lys- Thr-Cysj -Nal - NH 2

Aepa- D- Phe-cycl o[ Cys- Phe- D- Tr p- Lys- Thr- Cyst-Thr-ol ...-Thr
D Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cyg-Thr-NH 2 0 .. .-Thr
Doc- D- Phe-cycl o[ Cys- Tyr-D- Trp- Lys- Abu- Cysj-Thr-NH 2 0

('DOC)Z-DPtho[Cy - Tyr - D- Tr p- Lys- Abu- Cys] - Thr - NH 20y
.. "-y- Aepa- do Tyr
T bee @ _ W@;ﬁ},&%%ﬁ% AR B,

HN /\SY AEPA-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,

N
Ay O
and

HN P SYAEPA-Lys-D-Tyr-D-Tyr'cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]—Thr-N H,

N .
)\NH (8]

o

H

=

or a pharmaceutically acceptable salt thereof.

in another embodiment the invention features a compound according to the formula:
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(Doc) 2- Aepa- D- Phe- cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cy* Thr- NH 2

(Doc) 4- Aepa- D- Phe- cydont s- Tyr - D- Tr p- Lys- Abu- Cy*Thr - NH 2

..... y. (Aepa) 2- D- Phe- cycropys- Tyr-D- Tr p- Lys- Abu- Cy*Thr-NH 2 o
Aepa- D- Phe-cyclo[ Cys- (3-10do-Tyr)-D Trp-Lys-Val - Cysj - Thr - NH2

D Phe-cycl o[ Cys-(3-1 odo-Tyr)-D- Tr p-Lys-Val - Cys]-Thr-NH2 0O

Doc- Aepa- D- kY yHcI o[ Cys- (3-10do-Tyr)-D Trp-Lys-Val - Cysl -Thr-N H2

: S/ﬁ]/ Aepa-D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,
g !
N
"l
H

HN

HN S/\”/Aepa-D-Phe—cyclo[Cys-Tyr—D—Tr;rLys—Thr~Cys]-NzaI-NH2
= O
N
o
H .
; S /\n/ Aepa-D-Phe-cycio[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
HN
== o
N
"l
H
‘ S Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
= o
N
"l
H
HN

: S/ﬁ]/Doc:—Aepa—D—Phe—cyclo[Cys—Tyr—D-Trp-Lys-Abu-Cys]-Thr~NH2
O
S/W( (Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0

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

i .

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

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

O

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

o

s (Aepa),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
H hd
— , 0

N
H
K/ p33-ss2_5-15-02 reformat.skc
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0 (Doc) 2- Aepa- D- Phe-c% cl o[ Cys- (3-10odo-Tyr)-D-Trp-Lys-Val - Cy*Thr-N H2
(Doc) 4- Aepa- D- Phe-cycl opys- (3-1 odo- Tyr) - D- Tr p- Lys- Val - Cysj - Thr - N1- 6
Doc- D- Pho- cycl opys- (3-10do- Tyr) - D- Tr p- Lys- Val - Cysyt hr - NH2
(Doc) 2- D- Phe- cycl opys- (3-todo-Tyr) - D Tr p- Lys- Val - Cysl - Thr - NH2
(Doc) 3- D Phe-cycl o[ Cys-(3-10do-Tyr)-D Trp-Lys-Val - Cys]-Thr-N H2
(3-1odo-Tyr)-D Trp-Lys-Val - Cysl - Thr4N H2
I gLQ(Is( Lyy-D7yED-TrBycloly fo- TMDIFAY S hou e TNNHZ

o}

S/\[(Aepa-LyerTyr-D—Tyr-cyc!o[Cys-Tyr- D-Trp-Lys-Abu-Cys}-Thr-NH,

HN
= o]
N
"l
K
HN ' S/ﬁ( Doc-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
== o]
N
"l
H
"HN

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

s /\n/(Doc)3-Aepa-Lys-DTyr—D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys—Abu—Cys]—Thr—NHz
O

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

N2
N2

N
H
H
; s {Doc)s-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
Y i
= 6]
N
"l
H
H s {Doc)s-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
HN /\n/
= O

s /\[r(Doc)z-(Aepa)z-Lys-DTyr-D-Tyr-cyc!o[Cys—Tyr-D-Trp-Ly&Abu—Cys]-Thr-N H,
6]

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

o
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C) 2- Lys-DTyr-D- Tyr-cycl o[ Cys- Tyr- D- Tr p- Lys- Abu- Cy* Thr - NFI 2
c) 3-Lys-1DTyr-D Tyr-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cy*Thr-N112 ...--y
c) 4-Lys-DTyr-D-Tyr-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NH2 o
C) 5-Lys-DTyr-D-Tyr-cyci o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys1- Thr- N H2
-D Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu-Cys] -Thr-N 112

Tyr - cycl o Cys4yr-D- Tr p- Lys- Abu- Cys] - Thr- N1- 12
GND” C W%%}Ph&@eid[ﬁsp{&W@TmaJ @y 5 ValGyel-TN-NHZ

0

Doc- Lys- DTy
(Doc) 2- Ly'_s”\] i

S/\ﬂ/ D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
0
N
H
s Dec-Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
N hd
= O
N
! S/\H/(Doc)z-Aepa—D-Phe-cycto{Cys—(3-Iodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr—NH2
¢
s /\ﬂ/ (Doc),-Aepa-D-Phe-cyclofCys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
0
s YDOC—D—Phe-cyclo[Cy& (3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
¢

s /\[r(Doc)z-D—Phe—cyc!o[Cys—(3—Iodo—Tyr)-D-Trp—Lys—Val—Cys]—Th -NH,
o

s (Doc),-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys}-Thr-NH,
N -
— (o)

s /\n/(Doc),,—D-Phe-cyclo{Cys—(:i-lchc:--Tyr)-D-Trp-Lys—Val—Cys]-Thr—NH2
O .
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(Doc) 3- Lys-DTyr-D Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cysi - Thr - NH2
(Doc) 4- Lys-DTyr-D Tyr-cycl o[ Cys-Tyr-D-Tr p- Lys- Abu- Cys]-Thr-N H2 S O
(Doc) 5-Lys-QIyr-D Tyr-cyc. | o[ Cys- Tyr - D- Tr p- Lys- Abu- Cy* Thr - NH2

(Doc) 6- Lys- DTyr-D- Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr - NH2
Doc- D- Phe- cycho[ Cys- Tyr- D Tr p- Lys- Abu- Cys] - Thr-N :

H
HN : /\”/Aepa-D-Nal—cyclo[Cys—Tyr—D—Trp—Lys—Val—Cys]-Thr—NH 2
LT
H
H
HN ' /\ﬂ/Aepa-D-Phe-cyclo[Cys-Tyr—D-Trp-Lys~Thr-Cys]—Na!—NH 2
R
H
: Aepa-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys)-Thr-ol
HN /\[(
— o}
H |
H
0N : /\ﬂ/ D-Phe-cyclo[Cys-Tyr-D-Tip-Lys-Abu-Cys]-Thr-NH ,
== O

/\n/Doc—D—Phe-cyclo[Cys—Tyr-D-Trp-Lys-Abu-Cys}-Thr—NH 2

O
Y (Doc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH
0]

g
HN : /\I(Aepa-D-Phe—cyclo[Cys-Tyr—D—Trp—Lys—Abu—Cys]-Thr~NH 2
— O
H
H
, /ﬁ}/Doc—Aepa-D-Phe—cyclo[Cys—Tyr—D—Trp-Lys—Abu—Cys]—Thr—NH 2
HN
- O

/\[((Doc)2-Aepa—D-Phe-cyc!o[Cys—Tyr—D—Trp—Lys-Abu-Cys]—Thr-NH 2

(o]

.t T

(Doc) ,~Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH
N -
= o)
/Y(Aepa)2—D-Phe-cyclo[Cys~Tyr—D—T rp-Lys-Abu-Cys]-Thr-NH

0
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r.(Doc), - D Phe-cycl opys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr- N H2

(Doc) 3- D Phe-cycl opys- Tyr - D- Tr p- Lys- Abu- CyA- Thr- NI - 12
(Doc) 4- D- Phe-cycl o[ Cys-Tyr- D Tr p- Lys- Abu- Cysi - Thr-NI - 12
(Doc) 5- D- Phe-cycl o[ Cys-Tyr- D Tr p- Lys- Abu- Cys] - Thr-N F12
(Doc) 6- D- Phe-gycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr-N H2
(Doc) 10- D- Ph ygl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr- N H2
(Doc) 3- D Pre~gyel of-Cys -V Sy AlBalOBy YT Tro-hy stABu-Cys]-Thr-NH ,
(Doc) 4- Aepa-D cI opys-iTyr - D- Tr p- Lys- Abu- CM Thr - NH2
(Doc) 5- Aepa- D-Phéxcycl opys-Tyr- D Trp- Lys- Abu- Cy* Thr - NH2
(Doc) 6- D Phe-s o Cys-Tyr-D- Trp- Lys- Abu- CA-Thr-N H2
N - - - - - - * -
(DOC) 10 Aep Hl?]e CyCl O[ QIS A-Iég;-Lys[-)-m-'l;';-B-Tslr_r}(/;doéybquy%-Tnl-T;s—Alglu-yyzs]—Thr-NHZ

H
) Doc-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-The-NH
HN /Y pa-Lys-DTyr-D-Tyr-cyclo[Cys-Ty p-Ly ys} .
== 0
H
H
; (Doc)-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH ~ ©
HN /\n/)zpyyyrcy[yy p-Ly ys} )
= 0
H
H
' {Doc)s-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH
HN N 2
= O
H
H
N : (Doc),-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
== O
H
H
N J /\[]/(Doc)5-Aepa-Lys~DTyr—D-Tyr—cyclo[Cys—Tyr-D—Trp—Lys-Abu-Cys]—Thr—NH 2
== 8]
H
H
HN (Doc)s-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH ,
— o ;
H
N H (Doc)z-(,'-\epa)z-Lys-DTyr-D-Tyr—cyrc:lo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH2
= 0
H
'-? (Aepa),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH
HN /\n/ 2
== C
H
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Aepa- D- Nal - cycl o[ Cys-Tyr-D-Trp-Lys-Val -Cy*Thr-N H2 10

N---Tr' N Aepa- D- Phe- cydo[ Cys- Tyr-D- Trp-Lys-Thr-Cysi-Nal-N H2 0O

Aepa- D- Phe- cycl opys- Phe- D- Tr p- Lys- Thr - Cysi - Thr - ol

D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cy* Thr - NH2

Doc- D- Phe- cychko[ Cys- Tyr-D Trp- Lys- Abu- Cys] -Thr-NH2 10

0, NT- Ns, 1P- Phe- cycl of Oys- Tyr-D- Tr p- Lys- Abu- Oys] - Thr -N H2 0
S/\[(Aepa -D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,

S/w/ D-Phe-cycio[Cys-(3-lode-Tyr})-D-Trp-Lys-Val-Cys]-Thr-NH,

S/\ﬂ/ Doc-Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)}-D-Trp-Lys-Val-Cys]-Thr-NH,
0

Doc),-Aepa-D-Phe-cyclo]Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys}-Thr-NH
S/\ﬂ/( Jo-Aep cyclo[Cys-( yr)-D-Trp-Ly Cys] >

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

O

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

s /\[((Doc)z-D-Phe-cyc!o[Cys-(&!odo—Tyr)-D-Trp~Lys-VaI-Cys}-Thr—NH2

s /\”/(Doc) 5-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys}-Thr-NH,

S/\n/(Doc;),,—D-I—"l’xe—(:yclo[Cys—(,B-lodo-‘l‘yr)—D-Trp-Lys-Val-Cys]~Thr~NH2
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Aepa- D- Phe-cycl o[ Cys- Tyr- D- Tr p- Lys- Abu- Cys] - Thr- N H2

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

(Do02- Aepa- D- Phe- cycl opys- Tyr - D- Tr p- Lys- Abu- Cysj - Thr4N 112

(Doc) 4- Aepa- D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr-N H2

(Aepa) 2- D- Phe-gycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cysj - Thr-N F12
Lys-DTyr-D- T qJ,o[Cys Tyr - D-Tr p- Lys- Abu- Cys] - Thr-N H2

Aepa- Lys- DT QRYS< Ty Dodkyd-Dpyr-DyiSr-oddiajeyey @-D-THiALys Wod-2ys]-Thr-NH,
Doc- Aepa- LY§- D DT r-c éﬁhogjfs Tyr-D- Tr p- Lys- Abu- Cy*Thr-N H2

s /\n/ (Doc),~Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

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

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

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

/\n/(Doc)s-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr—D—Trp—Lys—Abu-Cys]-Thr—NH2
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(Doc) 2- Aepa- Lys- DTyr-D- Tyr-cydo[ Cys- Tyr- D- Tr p- Lys- Abu- Cysj - Thr- N H2
(Doc) 3- Aepa- Lys- DTyr-D- Tyr-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr - NH2
(Doc) 4- Aepa- Lys- DTyr-D- Tyr-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cy*Thr- N H2
(Doc) 5- Aepa- Lys- DTyr-D- Tyr-cycl opys- Tyr- D- Tr p- Lys- Abu- Cy* Thr - NH2
(Doc) e- Aepa- Lys- DTyr-D- Tyr - cydor eys- Tyr - D- Tr p- Lys- Abu- Cysi - Thr- N H2
(Doc) 2- (Aepa) Y$- DTyr - D- Tyr-cycl opys- Tyr- D- Tr p- Lys- Abu- Cysi - Thr- N
(Aepa) 2- D- Phhe-eyxcAopys-Tyr <thY BT g -Cys}-Thr-

= T5d0. y?)@c_ Bé'( y%BH' yl@ﬁérl[lcy-ﬂggrst{\*_’rbﬁﬁﬁs:Abu Cysl-Thr-NH,

o]

Qys- ([3- | Trp-Lys- Val - NH2

S /\n/ (Doc),-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
0

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

s /\n/(Dac),‘-Lys-DTyr-D-Tyr—c:ycIo[Cys-Tyr—D-‘i’rp—Lys-Abu-Cys]-Thr-NH2
o

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

= o)

s /\ﬂ/(Dc:c)S-Lys-DTyr—D-'I'yr-c)arclo[Cys-Tyr-D—Trp—Lys-.b\bu-Cys]-Thr-NH2

o
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D- Phe-cycl o[ Cys-(3-1 odo-Tyr)-D- Tr p-Lys-Val - Cys]-Thr-N H2

Doc- Aepa- D- Phe- cydo[ Cys- (3-1 odo- Tyr) - D Tr p- Lys- Val - Cys] - Thr - NH,
(Doc) 2- Aepa- D- Phe-cycl o[ Cys- (3-1 odo- Tyr) -D- Tr p- Lys- Val - Cysj - Thr - NH2
(Doc) 4- Aepa- D- Phe- cydo[ Cys- (3-1 0do-Tyr) - D Trp- Lys-Val - Cy*Thr - NH2
Doc- D- Phe-cyclo[ Cys- (3-10do-Tyr)-D Trp-Lys-Val - Cys] - Thr-N H2

(Doc) 2- D Phe gl o] Cys-(3-10do-Tyr)-D Trp-Lys-Val - Cys] Thr - NH2
(Doc) 3- D Phe 3-1 odo- o . * 1 2
(oc) 5 D i 3 M?&D%r%ﬁmﬂﬂéTY@T ye! udy%@r NH,

S/\”/(Doc)z-D-Phe-cyclo[Cys—Tyr-D-Trp-Lys-Abu-Cys]-Thr-NHz
o]

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

0

H
: s (Doc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
HN i
= 0
N
"l
H

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

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

o

s /\“/ (Doc),q-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

o]
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(Doc) 2- Lys- DTyr- D Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr-N H2
(Doc) 3-Lys-DTyr-D Tyr-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cysj - Thr - NH2
(Doc) 4- Lys- DTyr- D- Tyr - cycAo[ Cys- Tyr-D- Tr p- Lys- Abu- Cy* Thr - NH2
(Doc), - Lys-DTyr-D Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr - NH,
(Doc) 6- Lys- DTy - D- Tyr - cydo[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr - NH2
(Do03- D Phe- OLQ/S Tyr-DTrp Lys- Abu- Cys3- Thr - NH2
(Doc), - AeparR ¢l g (f)&) 10 Preloy o[ &Ry QY Srb-L s buldirh]- Thr-NH,
(Doc) 5- Ael¥d cyc,lo[ r-DTrp Lys- Abu- Cysl - Thr - NH2 H,,,l N
N
H
i Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH
1 0OC) 4 -] )= - mf )= - = - -
HN S/\n/( )s-Aepa e-cyclo[Cys-Tyr rp-Lys-Abu-Cys]-Thr-NH,
N
H

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

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

S/\n/ (Doc)yg-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0]
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HN( Doc) 6- D- Phe- cycl oi Cys-Tyr-D- Tr p- Lys- Abu- Cysi - Thr - NH2
Aepa- Aepa- D- Phe-cycl opys-Ty r-D Trp-Lys- Abu-Cysi-Thr-N H2
Aepa- Aepa- D- Phe- cydo[ Cys- (3-1oci o-Tyr)-D Trp-Lys-Val -Cys]-Thr-NH2 " Thr
Aepa- Aepa- Lys- D Tyr-D-Tyr-cycl opys-Tyr-D- Tr p- Lys- Abu- Cysi - Thr-NH2 or a

phar maceutic y acceptable salt thereof.
0
H I
: H
; N
HN o Nj‘]/ \)J\Aepa—D—Nai-cyclo[Cys—Tyr—D-Trp-Lys—VaI-Cys]—Thr-NHz
= o}
N
I

H
H |
Y N N \/U\
I \”/ Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Thr-Cys]-Nal-NH,
0

ao
\atd N N \)J\
T Aepa-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-of
O

l o
H
N
v N\n/ \/u\ D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
o

| 9
\\h| N\/lk
HN . \ﬂ/ Doc-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
o)

| O
s\ “ N\/U\
HN N \n/ D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
0

’ O
H
1A N N \/LK
\n/ Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
0

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

H
H w0
H .\\\N N\)k
HN \n/ (Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
= o]
N
0 9
1 H
: ni‘N N\/lk
HN \n/ (Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
== O
N
0.8
] H
: .‘\\N N\)k
HN \n/ (Aepa),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
= o)
N
H
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In one aspect the invention features a nethod of eliciting a dopam ne
receptor agonist effect in a subject #n need thereof, wherein said nethod
conprises adm nistering to said subject an effective anount of a conpound
according to formula (1) or formula (11), or a pharnmaceutically acceptable
salt thereof. In a preferred enbodi nent of this aspect the conpound is

sel ected from anong the conpounds specifically disclosed herein.. I n
anot her aspe the |nvenH|0Q)features a nmethod of eliciting a somatostatin
receptor ag H e fept ND subject in need thereof, wherein said nethod

St el ngll't o “sai e SUpP-aEeredfvedr Pdmys/a-aibiitof a conpound
accordi ng t0 (19 or formula (11), or a pharnmaceutically acceptable
salt thereof ~lnid preferred enbodi nent of this aspect the conpound is

sel ected frg¢m gnpng the do unds specifically disclosed herein. In
i RadyEey-ErIRhdedneb reipubiaaanusl y eliciting
both a dopas ecept agoni st effect and a somatostatin receptor agoni st
effect.in a su-j-jt in need thereof, wherein said nmethod conprises

admi ni steri ald suQJeQi an effectlve anount of a conpound accordi ng

acm | h t bl |t
o formilg P 2L e D B B b i S e B 2! cct ec

t her eof . HN

from anong S goundd specifically disclosed herein. I n anot her
aspect the inyertilon features a pharnaceutical conposition conprising an
effective a th of - &y cofpoyind according to formula (I} or formula (11), or
a phar magg t i t%%wﬁ (5a3),-hepb-De BB D-Tyr-aRetcR- TRivarRe Ut sEal-liyy

J1Ina preferred enbodi nent of this aspect the conpound
is selected fro i dnong t he conpounds specifically disclosed herein.
I n anot her q} t he |nya/51?n features a method of treating a disease or

condi tion aS h SOBP d terin

subj ect ANt hé eut cﬂ/y ef f )i‘gega' lﬁ °8y ﬁbgsﬂﬁﬁs%?g’fs{)r hﬁ'ﬁa (1) or
formula (I1), 2} pharnaceutlcally acceptable salt t hereof, wherein said
di sease is sehelt éd fron1th% list consisting of lung cancer, glionmg,
anor-exi a, tyroi dj s , peraldosteronisn1 H pylori proliferation,

acr onegah enog I"'s\n/ hNtoec) Hepeasiyr-ISyedy@ddye T\s- DT @RbsCysigxrtnel nal and
i nt ernal 7 pseudocysts and ascites, VIPoma, nesidobl astosis,
hyperi nsul i ni.smH %astrlnona ZolllngerElllson Syndrone, diarrhea, AlIDS

rel ated di chenot her @y rel ated diarrhea, scleroderma, Irritable
Bowel Syg ’ . H (D%%A ha-LtaQe;\@ . ﬂt&g&&égg.wpaﬁmg, a&;;ﬁmmhageal
refl ux astlric reflux rome, gona otroplno

hyper par at hyro m Graves D sease, dlabetlc neur opat hy, Paget' s di sease,
pol ycystic ! i sease tgyr0|d cancer, hepatone, |eukem a, neningi oma
cancer cac Qrt lost hypot ensi on, post prandi al hypot ensi on, panic
at t acks, HY et n@‘vﬁﬂe oma@ocwmm@awmmvs@wéwwg\ba@@ﬁm

prol actin '3 0N adeénomas, insulinoma, glucagonoma, diabetes nellitus,

hyper | i pi dema, Hlnsulln insensitivity, Syndrome X, angi opathy,
proliferat irgtl nopat hiy, flawn phenonenon, Nephropathy, gastric acid
secreti PEPNLC Yty SN @6 AN OG- TyBdybidiGys- TRBITRIL @albi-CREML)EOUS
fistula, 4 g syndr ne watery diarrhea syndrome, pancreatitis,
gastrointesti Wornnne secreting tunor, angiogenesis, arthritis,
gcti'on, graFt yessel bleedlng, portal hypertension,

bl efidi ng,_kbesi ty, and opioid overdose. In a preferred
i's asﬁﬁét t he¥eB '6@%%”?%®?@Pé@f@dmfﬁﬁﬂrﬁﬁbng t he conpounds
bgl-0sed®herein. In a nore preferred enbodi nent of this
aspect of the itvention said disease or condition is acronegaly. In
a partircularly preferred enbodi mrent of each of the foregoing nethods the
compound is selected fromthe Iist of conmpounds consisting of Conpound A
t hrough Conpound K, or fromanong the |ist of conpounds consisting of
Exanpl e L through Exanple V, as disclosed hereinbel ow under the headi ng
"Synt hesi s of Somat ost ati nDopam ne Chi ners”. I n anot her aspect of
the invention is featured a dopam ne agoni st according the fornmula (I) or
formula (I11), hereinabove, wherein the somatostatin analog "z" is replaced
by a noiety conprising -OH, (Cl-C6)alekexy, aryl al koxy, (e.g., benzyl,
substituted benzyl, and the like), -NH2, -NROR10, where RO and R10 are as
defined in formula (I1). In a preferred enbodi nrent of this aspect said
dopam ne agonist is selected fromanong the dopam ne noi ety conponents of
t he dopam ne-somatostatin chinmers disclosed herein, or a



pharmaceutically acceptable salt thereof. In a nost preferred enbodi nent of
this aspect said dopam ne agonist is: or a pharnaceutically acceptable salt
t hereof . DETAI LED DESCRI PTI ON OF THE | NVENTI ON It is believed that
one skilled in the art can, based on the description herein, utilise the
present inveption to its fullest extent. The follow ng specific enbodi nents

are, theref Lo beHconistr ed as nerely illustrative, and not !imtative
of j[he S S Lol Iy . ﬁéb%—%-ﬁh@cyé&ﬁ@s—\’@éip—%ﬁ&@y—e&@ys}-Thr-NH2_ Unl ess
defined ot II echnical and scientific terns used herein have the
sanme neani ng as~¢oymonl y understood by one of ordinary skill in the art to
whi ch this imyent'ion bel ongs. Also, all publications, patent applications,
patents, an har reperehce menti oned herein are incorporated by
referenc AT L8l W e Y. Phe-cyclo[Cys- (Mo TS T fepd-a-hig, receptors
(SSTR s) havd bedn sol Bted. e. g - SSTRT. S@EPR-%%E%STES, %STR—4, and
SSTR-5. Thus, sO¥mat ostati n agoni st may be one or nore of an SSTR-1

agoni st, SSTF agoni st, SSTR-3 agoni st, SSTR-4 agonist or a SSTR-5

agoni st. \Wg sHneant, byl efg., a somatostatin type-2 receptor agoni st
(i.e., SSRRS7ayeM tu»'jf”wa)éem@mao-wmmma@mm@mymu-agmamnzni ty
(e.g., K ¥ 5 than 4§00 nM or preferably less than 10 nm or nore
preferably |es hn 1 nM for SSTR-2 (e.g., as defined by the receptor

bi ndi ng ass escri bed bel ogv). What is neant by, e.g., a somatostatin

el ecti qu agpni st is a somatostatin type-2 receptor agoni st

whi ch hagina T f‘Hdn’ng {DAd)EAgpa D-Pre-cyclojCam@loddKiy)-DIT@rysSEHdRsIA hiiNan  f or
any ot her sefatoktatin oeceptor. I n one enbodi ment the SSTR-2
agoni st is also & )SSTR-2 sel ective agonist. Exanples of SSTR-2 agoni sts
whi ch may be~wsed to practicg the present invention include, but are not
limted to: -cycl-lo[qg/s- yr-D- Trp-Lys-Val -Cys]-Thr-N 1 -12;
HN nt NT (Doc) -Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
0
R
H |
HN ' H\“/ N\/U\Doc-D-Phe-cyc!o[Cys—(S—Iodo-Tyr)-D-Trp-Lys-Val-Cys]»Thr—NHz
— \ o
H
H |9
: \KII N\/lk
HN " T {Dogc),-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
= 0

0}
\/"\ (Doc)-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
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cycl o[ Ti c- Tyr- D- Tr p- Lys- Abu- Phe] ;

4- (2- Hydr oxyet hyl ) - 1- pi per azi nyl acet yl - D- Phe-cycl o( Cys- Tyr- D- Tr p- Lys- Abu- Cy
s)- Thr-NH2; and

4- (2- Hydr oxyet hyl ) - 1- pi per azi ne- 2- et hanesul f onyl - D- Phe- cycl o( Cys- Tyr - D- Tr p-

LysAbu- Cys) - Thes N H2. Further exanples of somatostatin agonists are

t hose covere fHormJ Wse specifically recited in the publications
set forth hetew 2 ncor hor.at e erence inits
entirety. E cat ‘on P5 ﬁ%cg'ﬁﬁby?lr[n’(/ E§¥3Tar ﬂkg%‘fgu'% n'Bihst, G et
al . Peptide ReSeailth 5: 8 1992) Horvath, A. et al. Abstract,

"Conf or mati ons of "Sbmat ostatin Anal ogs Having Antitunor Activity", 22nd
Eur opean peptide Synposium Septenber 13-19, 1992, Interl aken, Swi t zer | and;
PCT Appli cat No WO 91/09036 (1991);

.\\N\rri

N
0

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

0
\/U\ (Doc),-Lys-DTyr-D-Tyr-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

H f
' H
' N
HN ot N\ﬂ/ \)J\ (Doc},-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
= o]
N
H
H l
' H
: N
HN aa N\"/ \/U\ (Doc)s-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Tmp-Lys-Abu-Cys}-Thr-NH,
N
H
H
' H
: N N\)K
HN \ﬂ/ (Doc)s-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
N
H
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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.

EP Application No. 0O 203 031 A2 (1986); U.S. Patent No.

4,522,813 ( 1 U. S, Patlent®No. 4,486,415 (1984); U.S. Patent No.
4,485, 101 NSuN "bm/lLNq AR5 984) ;LS. PRatent No.

4. 395, 403" t ent No?°°§,°§°§gf‘%§§ysﬂ'9ﬁs3”%;Lysgf"f:fysiﬁﬁ'gﬁt No.

4, 360, 516 Pat ent No. 4,358,439 (1982); U.S. Patent No.
4,328,214 Patent No. 4,316,890 (1982);: U.S. Patent No.
4,310, 518 Ptegt . 4,291,022 (1981); U.S. Patent No.
4,238, 481 235, 8 ) at ent No.
4,224 199 Patoﬂint No. @?’?ﬁ?égg&ﬁ% ) o pR St
4,190, 648 Patent No. 4,146,612 (1979); U.S. Patent No.
4,133,782 Patent No. 5,506,339 (1996); U.S. Patent No.
4,261, 885 Pat ent No. 4,728,638 (1988); U.S. Patent No.
4,282,143 (14 Pateént No. 4,215,039 (1980); U.S. Patent No.
4,209, 426 '\E@(@' (D0d)-AePOD-Bit2y dick Y8 B-D-THR yERjueHd TNAH, 0 389 180
(1990); EP 0 505 680 (1982); EP Application No. O 083 305
(1982); EP No. 0 030 920 (1980); PCT Application No. WO

88/ 05052 (1988); Application No. WD 90/12811 (1990); PCT Application
No. WD 97/ 0%2

: %997); PGT Agplication No. WD 91/18016 (1991); U.K.

Application ,q?S, \E/l&QSl); and French Application No. FR
2,522, 65™H o (Doc)s-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]- Thr-NH,
0
N
H
ki o1
. YL} N N\/lk
HN T {Doc)yg-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
— 8]
N
H |
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Note that for all somatostatin agonists described herein, each am no acid
resi due represents the structure of -NHC(R)H00-, in which Ris the side
chain (e.g., CH3 for Ala). Lines between am no acid residues represent
pepti de bonds which join the am no acids. Also, where the am no acid
residue is optigally active, it is the L-formconfiguration that is

i ntended unl ‘@I Hormis expressly designated. For clarity, disulfide
bonds (e. gy, -* dembid Agdarerha-DePké-sytiol@ye i dr-Lyspulyse &t ol s of Cys

9

resi dues ar Abbr gvi ati ons of the common am no acids are in
-1 UB recommendati ons. Synthesis of Somatostatin
Agoni st s thods for synthesizing peptide somatostatin agonists
are well dogk . a hépbReph DR LI L Y5-186-TR)-TE a@fs- B fhpary
skill in the 3 ex%J/rrSTr%‘ éggptplgdesa(gre[ Jg/&nt heﬁsl)l zeg&gﬂ Rlplllk an%nde MVBHA
resin (4-(2 gttoxypheRyl - Fnoc- ani nonet hyl ) -
phenoxyacet ani do-thqr | eucyl - MBHA resin) using a standard solid phase
protocol of pagc chenfstry. The peptide-resin with free am no functional at
the N-termn Schen treated with the corresp ondi ng. conpound cont ai ni ng
- o’iﬁﬁfc"te"?r%%%‘ak%sdw P PEEH PEST M t h

g (TIS) m xture. For exanple, synthesis
NDTrp Lys- Thr - Phe- Thr- NH2, can be achi eved by foll ow ng
t he prot ocol set fc&rth in Exanple | of European Patent Application 0 395
417 Al. The rp,e5| S of somatostatin agonists with a substituted

' o] § T otpa-dspecRFhecycltifys {3dedodvi- P tis/alSydpTiodtid]  set
WO 88/ 02756, PCT Publication No, WD 94/04752,
agent Application No. 0 329 295. Pepti des can be
by using iodine solution in MeOH water and purified on

forth in P
and/ or Europea

Cl8 reverse ? pr ep. HPLC us a ognitrile-0. 1% FA wat er-0. 190FA

buf f er s. HNONYGENET LY TaS é?gae‘!&p%'gys‘é'ﬁﬁPﬁ"°E°§FCVT—|BLEfT%h‘rEf AREEr TR r onret ry
and deter >95% or each peptide. Certai n unconmon ani no
acids were purchaged fromthe follow ng vendors: FrocDoc-OH and Froc- AEPA
wer e purchased from Chem | npex International, Inc. (Wod Dale, IL, USA).

USA). Bhoc §
The net hods

d$.| for benzhydryl oxycarbonyl . Synthesis of Dopanine Agonists
he ﬁ,aga;m Ya-App DALy RYTBITHL TR G- AUy sVWak-NH,,
e withim thg ability of a person of ordinary skill in the
fc procefures are provided in the followi ng reaction

Froc- Caeg(BhI -OH was purchased from PerSeptl ve Bi osystens (Fram ngham MA,




Scheme 7: OHOH 0-4S 0, 00

H
, s Aepa-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
y r
- @]
N
H | ]
¥
H
‘ s Aepa-Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]- Thr-NH,
HY hd
= o]
N
H
or

S/Y Aepa-Aepa-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
o)

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 ({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 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 (I), 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 (i), 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 (I) or formula (II), or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier. In a
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Schenme 8: Schene 9: H2NOH1) Boc20/DCM : 2N , 1, 101R5NCS :5 -NH yNFl 2)
Ac20/ Base 3)50% TFA in DCM

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 treating a disease or condition
in a subject, said method comprising administering to said subject a therapeutically effective
amount of a compound of formula (I) or formula (I), 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 secreling 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 opiocid overdose. In a preferred embodiment of this
aspect the compound is selected from among the compounds specifically disclosed herein.
in a 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 (Il), hereinabove, wherein the somatostatin analog "z" is replaced by a
moiety comprising -H, -OH, (C,-Cs)alkoxy, aryialkoxy, {e.g., benzyl, substituted benzyl, and
the like), -NH,, -NR9R10, where R9 and R10 are as defined in formula (ll). 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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Schenme 13: 22 Schene 14:

pharmaceutically acceptable salt thereof. In a most preferred embodiment of this aspect said

dopamine agonist is:

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 foliowing 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 o 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,
SSTR-3, SSTR-4, and SSTR-5. Thus, a somatostatin agonist may be one or more of an
SS8TR-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 SSTR-2 agonists which may be used to practice the present invention include,
but are not limited to:

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

cyclo[Tic-Tyr-D-Trp-Lys-Abu-Phe};
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1) Br(CH)2-02Bzi 2) [ 1-1 |

4-(2-Hydroxyethyl)-1-piperazinylacetyl-D-Phe-cyclo(Cys-Tyr-D-Trp-Lys-Abu-Cys)-
Thr-NH,;and

4-(2-Hydroxyethyl)-1-piperazine-2-ethanesulfonyl-D-Phe-cyclo(Cys-Tyr-D-Trp-Lys-
Abu-Cys)-Thr-NH,.

Further examples of somatostatin agonists are those covered by formulae or those
specifically recited in the publications set forth below, each of which is hereby incorporated
by reference in its entirety.

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, 1982, 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. 0 203 031 A2 (1986),

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

U.S. Patent No. 4,486,415 (1284);

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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Reducti on Ne.

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 (1920);

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 Appilication 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.g., disulfide
bridge) which exist between two free thiols of Cys residues are not shown. Abbreviations of
the common amino acids are in accordance with [UPAC-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 (TI1S) mixture.
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Ra- Ni

or

Dl VI F- pyri di ne/ Pd-C, H2

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 1 of European Patent Application 0
385 417 A1. The synthesis of somatostatin agonists 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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Lysergol \ R COCUpyri di ne- DVAP ( CAT) Di hydrdysergol Reduction 1. CNBr 2.

Zn- dust or

Ra-Ni/1-12

(C,)JCHO,.NaBH,

1o

Scheme 2

1. MsCl-pyridine

s’k SH

hydrolysis, OH-

2. CH,C(0)SH

1

H
H\\“
A\
N N
H
5

~7% -



3. RI/K2003 4. O+

Scheme 3:
NH,

n—R1

R

3

Scheme 4:
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Scheme 5;

HY

W
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(CHz)q
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0

H
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RN I M/ -OHr", (CH) 0 1°1"--kr---NH R'"" 0 4. Partially Protected
Somatostatin or NNRPartially or non-Protected Somatostatin Derivative

Scheme §;
1) Boc20/DCM RNGS RS—N . N
g e Yoy
2 n Y B —
2) Ac20/Base 0 S ¢
3)50% TFA in DCM
5
R
07 W hsH
[o} - RS —N =—=N
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e
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A\
H
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Scheme 9:
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HR'" I N/ i--(CH2)"Somatostatin / Derivative 0 0.7 0 ...c NR

Scheme 10:

Q o

HN 1) Boc20/DCM HoN 0
2% w OH - ol : O/CHE or Bzl R5— N\“/ VHJLOICH?' or Bzl
S

2) MeOH/DIC/DMAP/pyridine or RSNCS
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3)50% TFA in DCM
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HN o
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HNOH O 1) Sarcosine / base 2) H+

Scheme 13;

&)
Y

Hu\l

Scheme 15:

1) Br(CH),-CO,Bzl

2)[H]
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Schenme VI Synthesis of Sonmatostatin-Dopan ne Chinmers The

somat ost at i n- dopam ne chi ners may be synthesized according to the follow ng
reaction schenes and exanples. Starting material and internedi ates for

conmpounds (1), (Il) and (I11l), depicted in Schene I, H and II

respectively, are conmmercially avail able or preoared by the Ilteratures
Phar mazi e 39, 53%.1984); colleqilgz ch. Chem “&Skpun, .33, 577 (1966);

Hely. Chim Acta 32,[ 19%%: (1949)" U.S.P. 5,097, 031; P 3,901, 894; EP

0003667; USP 4,526, 882 e Synthesrs or"beptides A€ Wi thin the scope of a

skilled person in the and iraniany event, is readil) available in the
literature. See, e.g pwar t id Phase nt Pesi s, Pierce

Chem cal, 2nd Ed. 1984/~ A C}E&FQ&EVﬁ?ﬂit|c pept €. "WH., Freenand Co.

New York. 1992: M Bodendzky A. Bodanszky, The Practice of Peptlde
Synthesis. Spring Venlag. N. Y. 1984. Preparation of conpound A

Compound 8 (3 eqg.) iYs¥ixed with

H (Doc) 3- D- Phe- Cys( Ac -Tyr(tBu) D Tr p( Boo) -

Lys(Boc) - Abu- Cys( Acn) - MBHA res g.), HBTU (2.9

eq), HOBt (3.0 eq.) and ﬁiﬁgm’?s%% he mglﬁﬂéyémlgs shaken at room

tenperature for 4 hours. The @@§Mm i s washed mnth DM and DCM and dri ed
under reduced pressure to dryge% . The dry resin is trgghed with

TFA/ TI S/ wat er (921513, v/v) R hour ah<nunn1tenpera ureyr The solution is
i - i sladded col d

et hanol sol vent

until the

Ature for 1

ether. The precipitate |s col | &g
system To the solution is addé; di ne SofUtioOn in neth
brown col or appears. The sol ut then sedhffe®Cat roomt
hour. To the solution is added~Nd2$ [
col or di sappears. The resulting solution is purified by using a C18
reverse-phase prep HPLC, eluting with a linear gradient of buffer A (1%FA
in Water)/buff ot (19%FA in CH3CNLy s@hiRofkf actions ar euglgsleagh by

anal ytical HPL e fractions cont=|-|ng pure desired ‘o-uound are pool ed
and |yophilized|to|dgyness. The nol ¢
measured by usin Fi t't WRFLRATT an,
conpound B:

2. HS(CH),-CO,-R!

xZ

Hw"

loo

Scheme |
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Conpound 12 where RL is n-propyl (1.5 eq.) is mxed wth H D Phe-Cys(Acm -
Tyr(tBu)-D Trp(Boc) - Lys(Boc) - Abu- Cys(Acm -Thr (tBu) Rink am de MBHA resin (1
eq) and DIEA (2 eq) in DMW. The m xture is shaken at roomtenperature for 5
hours. The resin is washed with DVMF and DCM and dri ed under reduced
pressure to dryness. The dry resin is treated with TFA/ TES/ water (92/513,
v/iv) for 1 hour at roomtenperature. The saojution istil|tered and
concentrated. To.the.cqngentrated,sol pt ether. The
precipitate isNﬁa{CegL%d and di ssol ve 21)r'anol sol vent system To
the solution is added iodine sol ution™e until the brown col or
appears. The sol u';i on then stands at room tlenper a#ure for 1 hour. To the

sol ution is added |N#2Soeouagieous sol ution Qntil the brown col or

di sappears. The rdsSinNtissisgrossiUi®i on i s purified byyusing a Cl8 reverse-
phase prep HPLC, €luting with a linear gradient of buBber A (1% FA in
Wat er)/ buf fer B(l%l'g&:in CH3CN). The frqcti
HPLC. The frac ior}s\q:oRx ainigg pure dg ompéemiNare pool ed and

| yophi | i zed U, dw@HENS.” The nol ecul ar & 6f the conpound is measured by
using M fitted V\n%ig an el ectrospray sourcel| Preparation of conpound C

Qns~r e»Qngﬁked by anal yti cal

Conmpound 11 where .,.'ésn- propyl (1.5 eq.) ©& mxed with

H AEPA- D- PheCys(Acm - TyTr (t Bu) - D- Tr p( Boc) - Lys( Boc) - Abu- Cys(Acm - Thr (tBu) - Ri n
k amide MBHA resin'(1l eq) anchEA (2 eq) in DMF. The m xture ggg shaken at
roomtenperature for 5 hour3$-~The resin i s washgd _';,@/DIWQ_,QCM and
dried under gedy NOF & —RO dryness. The dr§ F%\%i n i SHkheated with
TFA/ TI S/ wat er (92415/3, v/ V) for 1 hour at roomtenperature. The solution is
filtered and conc&ntrated. To the concentrated solution'is added cold
ether. The precipitate is collected and di ssol vedygywater - met hanol sol vent
system To the solution is added iodine solution in“mdyhaieR until the
brown col or appears. The solution then stands at room tenpettht ure for 1
hour. To the solution iso@dded Naﬁiéwgus sol uti qne) | the brown

col or di sappears. The rgsghting s ion is purified by 4 g a C18
reverse- phase prep APKC, eluting with a linear gradie ffer A (1%FA
in V\ater)/buffeé Bnh1%®HA, in CH3CN). The fractions are echéd by

anal ytical HPLCXJhe fractions containing pure desired conpdund are pool ed
and |yophilized t gss. The nol ecul ar wei ght of the compound is
measur ed by using ed with an el ectrospray source.

1. H* l‘?“

N
e
2. X CH COR* N—""NHR"
18 3. R"NCO 0 0
4.[H} or
enzymatic hydrolysis,
{e.g., esterase)

(in

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

19

Scheme I
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Preparati on of conpound D : -

Doc- D- Phe-cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cys] - Thr-N H2 Conmpound 25 (3
eq.) is mxed with H Doc-D Phe-Cys(Acm - Tyr(tBu)-D Trp(Boc) -

Lys(Boc) - Abu- Cys(Acnm) -Thr(tBu)-Ri nk am de MBHA resin (1 eq.), HBTU (2.9
eq), HOBt (3.0 eq.) and DIEA (6 eq) in DMF. The mi xture is shaken at room
tenperatup-z@Hr 4 hours. The resin is washed w CH,ENF and DCM and dri ed

under reduded pNgssure tq_qkyog%ﬁﬁdmge dry resin Nggted with
TFATTI Sl watler (924p/ 3, vix) for hour at roomtegnperatyre. The solution is

filtered antconeentrated. To it is added cold et <he precipitate is
30l ved iA—wat-er-met hanol sol vent, s}

col l ected ad To the sol ution
j Q ution #n nmeteanol until the b#% A appears. The

i s added i od

[ stands at roo erature for 1 . Yo the solution is
added Na2S2Q3 agugous sol uti di u | the brown co di_ s@dppears. The
resulting sollUtioH is purified by using a C18 reverSe-phhase prep HPLC,
eluting with a linear gragiﬁﬂqﬁ@I4p ffer A (1%FA in Water)/buffer B (1% FA
in CH3CN). The fractions are €heck by anal ytfical HPLC. The fractions
cont ai ni ng pure desired conpound are pool ed” and | yophilized to dryness. The
nmol ecul ar wei ght of the conmpound is neasdred by using M5 fitted with an
el ectrospray source. Preparation of c oung E:

(CHy, O

1

GH,NH, CO(CH,),-CO,H o

Scheme 1l

(1
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Compound 26 (3 eq.) is mxed with

H (D Ser(tBu))rLys(Boc)-D Tyr(tBu)-D Tyr(tBu)-

Cys(Acm - Tyr(tBu) - D Trp(Boc) - Lys(Boc) - Val - Cys(Acm) - Troc) - R nk am de MBHA

resin (1 eq.), HBTU (2.9 eq), HOBt (3.0 eq.) and DIEA (6 eq) in DW. The

gkéturg [ %g ﬁg¥f%dnp gé%@ggﬁ@egéfgaéégmgkhours. The reiLn Ls washed with
and DN\ df12ed "un C . S. e dry resinis

treated witf AmJIS/wateraF% 1 %§,r§%%%%¥@§m%8ﬁg%%Q§% room t enper at ure.

The solution|is fd tered and cenggpingated. To the concentrated solution is

added col d et} The precipitate—Ls col | ectilef &hid-HPSeBaicaayn { Rerivative

wat er - met ha ollvent system _To the sol utilemjg added iodine solution in

met hanol unt [ hedbr own coIorzaBﬁ%ﬁ?§1 The|[sol uggon then stands at room

tenperature #&¢ Nhour. To the solution is agd Na2S203 aqueous sol ution

until the brown cBlor disappears. The resul ti

usi ng a Cl&rerevehemellphase prep HPLC, el uting

buffer A (1% FA in Water)/buffer B (1% FA i n CHs The fractions are

checked by analytical HPLC. The fractions contai ng pure desired conpound

are pooled and |yophilized to dryness. The nol ggul ar wei ght of the conpound

is measured by using M5 fitted with an el ectrospray source. Preparation of

conmpound F: Ethyl - M et hvi -813-eruolinvl net hvilthi oacet ate To a

sol ution of dihydrglysergol (240 ng) in 10 m pyridine was added 250 p

met hanesul foryl chNeride. After stirring at roomtenperature for 2 hours,

the reaction nuég rgrQFsoboured into 100 mM water, it was extracted with

chl orof orm (2% M) .o Organic | ayer was washed with water, then dried over

MySO4 and.soNwentNmes renoved in vacuo to dryness to give 140 ng of pale

brown sol iy, Ffrt her ext patdill PRictedBInpsRes& sol ution after basification

wi t h NaHCGSNgave-rnot her 1Gariag otdoniPrabsdtea SoméveddtiabDbrivad@ ng. Mass Spec

(El ect r ospr aj 88, 2. To a solution of the above

D- 6- net hyl - 83 ﬁ oxymet hyl -ergoline (140 ng) in 3 m dinethylform de was

added powder K208 (150 my) F fed by 150 pl ethyl-2- nmercaptoacetate

and the m xt s heated at 4 for 2 hours_under nitrogen atnosphere.

Sol vent was Rerfovkd in vacua to dryhess, and Fhe residue partitioned

bet ween chl orof orm and wat er. Zmogaackngl ayer Wﬁ hen dried (MgSO™4), and

after evaporatgion of sol vent the residue Jsubj oinatogtatie psrabtivee sil i ca

gel thin layer chromatography using chlqyofqrn methanol (9:1) as devel opi ng

sol vents. Appropriate portion was iseafe ¥ Racted with

chl or of or m net hanol and sol vents were € ed in VaCUO to dryness. Pale

brown solid. 100 ng Mass spec (El ectrosgray 4359.2.

a |inear gradient of

Scheme IV

N
H

(V)
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Preparati on of conmpound G 1-8p-erkneth nioaces To a sol ution of

6- Met hyl - 813-ergol i nyl net hyl t hi oacetyl acid (Schene I, conpound 7) (50 ny)
and D- Phe-c(Cys-Tyr (OBT)-D Trp-Lys(BOC) - Abu- Cys)-Thr-NH2 (100 ng) prepared
by solid-phase synthesis using Fnmoc-chemstry in 10 m di nmet hyl fonm de was
added 200 of EDC 1%9?;-(di met hyl am no) - propy1l] - 3- et hyl car bodl i m de- HCL) ,
100ng of Nt‘fp(w,eﬁﬁ 9 7-azabezotriazole) foll owed by 200 pl

di i sopropy¥etykanm ne and the mxture was stirred at roomtenperature
overni ght | Vol atil e substances were renmoved in vacuo to dryness. The

resi due wasyp i ti+onBYlWERBAF RS FAAISHEHRt hanol and brine. The organic
| ayer was @o Wi t h OSRRPARFEUNBRERE dried over MySO4. After evaporation
of sol ven e\{ esi due was subj ect to preparative thin-|ayer

chr omat og Si ng(* ekal. protettion of kye sideahaih oglB5: 15) as devel opi ng sol vents.
Appropri ateporgion was isolated, extracted wi th chl orof orm nmet hanol and
sol vents were,renoved in Vacuo to give 40 ng of protected product. Mass
Spec. (El ectr pspr &pyrling00. 7. The protected product was then treated
with 30%triflu g)%gﬁgkimc acid in dichloronmethal (10 m) containing a few
drops of trii o?rt Py ¥ iane for 30 minutes. Volatile substances were
renmoved in vacuo to dryness. The residue was purified using vydac C18 HPLC
and CH3CN/ 0. 1% agueous. TFA, resulting in 17 ng of white solid. Mass Spec
(El ect r ospraff)zN! QE"E);»'SB'?@???“"’IQFE‘EQ?%ti on of conpound H:

Et hvl - (6- ff- piBRVv1- 813-ergol i nvl) net hvlthi oacetate Thi s conmpound was
prepared anallggbusly to Conpound F, starting with D n-propyl-

8f 3- hydr gxy Nyl ergol i ne whi ch can be nade according to EP 000.667. Pale
yel | ow sol jd {@ss Spec (El ectropray) 387.2. Preparation of conpound!:

6- n- pr opv3- 2r gol i nyl met hvi t hi oacet vi - D- Phe- c(Cvs- Tvr - D- Tr p- Lys- Abu- Cvs)
- Thr - NHg Nlhis conpound was prepared anal ogously to Conpound G
starting with &' n-propyl- 8f3-ergolinyl)nmethylthioacetic acid (Schene 1,
conmpound 6, where Rl=propyl and s=1) and

Scheme V
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D Phe-c(Cys-Tyr (OBT) - D- Tr p- Lys( BCC) - Abu- Cys) - Thr-NH2. White solid. Mass
Spec. (Electrospray) 1372.5, 687.3. Preparation of conpound J:

6-D-1111et hvi - 813-eraol i nvi net hvi t hl am nosucci novi - D- Phe- c( Cys-Tvr-D- Tr p- Ly
s- AbuCys) - Thr - NH, Thi s conmpound was prepared anal ogously to Conpound
G starting w {h 6-D Met hyl- 8p-succi noyl am nonet hyl ergol i ne and

D Phe-c(Q/s-/‘@?r(CBT) s D- Tr p- Ly9tBOC) = Abyz Cys) - Thr-NH2, Wiite solid. Mass
Spec ( El eddT o§pT a /R1344.8, 673. 2] Preparation of conpound K:

6-al | v1-81- (1-{et hvyl- (3- N net hvl - 3xcarfponvi nmet hvi ) am nonr opvi - ur ei docar bonvl
er gol i ne- D- Phgg£C Cvs) N'NpSS\Hbass . e., a conpound
according to th
A 1-116-allvlg
| ) am no- pr
structure:

| oW gy st ruct
Q; 8B-ydctigar bo
2t hyl urea, i}

3- (N- (et hoxvcar bonvi ) net hvl , N- net hy
onpound according to the follow ng

1) Sarcosine / base

2) H*

Scheme VI

Synthesis 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}, (Il)
and (lll), depicted in Scheme I, 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.S8.P. 5,097,031, USP 3,901,894; EP
000G3667; USP 4,5626,892. 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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To a solution of 3 N-Methyl propanedi am ne (1.8g) in dichloronethane (30
m ) was added annhydrous MgSO4 (5.5gn) foll owed by benzal dehyde (2.3g) and
the m xture was stirred at roomtenperature overnight. After filtration,
the filtrate was treated with (BOC)2 (4.3g) and DVAP (0.35g) and stirred
for about 1 hour. The m xture was then washed with 5% aqueous citric acid,
t hen 5% NaHCO3, then dried over MgSO4 After evaporation of

sol vent, the reskdusg di ssolve o Lys-2Bdé Sl 600NT) ,
acetic acid (H n oe)\ﬂf(d"gn%@ﬁﬂe@gy aggleﬂc]ip) Sénd h@j%og%natl on was
carried out overrirg He m xtuwwe was filtered through a celite pad and
the filtrate was evapor te in vacuo to dryness to produce

3, 3- BOG N- Met hyI pr opane ine as a colorless quui d. 2.3 g. Mass Spec
(Electrospray) = 189.1. (2) 6-allyl-813-(3,3-B

N- Met hyl - ami n&emppynd 8 42 ardy |n)lxa§'y W81 Hr{Boc)s-D-Phe- %(@@J y(tBugnk- Hp(Boc)-

g al : yl - S_BOBGE:)OABLSW Adin)2Hr @8 FifEhhide MEPRAESH (ﬁ?%?g—[#g‘(ﬂztgcbql) maomr(gg;ad% e
I SCl osed_ I.n
DVE (5ni)® %gﬁg’éggaﬂh e ﬁ‘yreérenﬁyqedr:ﬂsﬁ%ﬁeep%g& R

di et hyl cyesioshespbd nith ©MFLER0DaMANt lugiedundarredusad pebsure éddgbessoDimg dry

t ermer at l}érﬁefg\ﬁ%%g%h TFXPIllgMa oF (I3 \@Q?&'Sl %E&é&%ﬁ%ﬁ%rﬁpm\/?ﬁ oidtRn

dryne partitroned betwee e organic
| ayer was*,s tf"ﬁ@ﬁdvﬁ'sihéwoﬁmrﬁe@qﬁ@db% qarrtRtesn goldidnels added mpjd@thersdiheent was

genlf)?/eg ipRecittEtdas lcBlidiedand dllssolved in water—inethanol solverit system To the solution is
ally -amn car bano

6-al I y1. @%@é;’ pan RN TaeRa rahe DRl ol SayeR JBf FldtonRen Sads at
6-al | y1- 8gdin (nprd@e, b Mbbiny Todie salptioppy laddear Nagmalaqu.ebgmbmmmnfmﬁhmé he

previous b pc Y?%ﬁ s&é{)eegl’seﬁthmesnlﬂﬁ%s@@% |§ eurg’x'e& B# 8&@4@ bqg?&eIs%rphgge E%Em es of

and vol at’l ness yi el'd
6-allyl- 8@6( Slukpgvithya linger moqﬁteawcbaffyaﬁdﬂ)TFérIgdvafné/bufrwABs(aVotTFAwass spec

(El ectr ogpf,eM). The3fdctidns (a@ checked by ana!ytlcal HPLC. The fracttons cantamln pure
6-al lyl- 813 %3 N- Met hyl, 3- car bet ho%)é ) am nopr op%el-car banmoyl'-er gol i ne

To a sol 4¢§'6 pgung IaEP_LpS‘?%d @3d Ny t"‘F@H nyﬁﬁiﬁ' dib | elsryRsiot- g8 i ne
TFA sal t cériapdiing s resbulctEydisinb S ated Wit AvFelédmdprayesuresided et hyl

br onpace e (,700). and th xture was stirred at roomtenperature
over ni : er e r of solvent, the residue was partitione
i gh%ﬁépﬂﬁ“"ﬂ’ gf\FQB’B’%‘P é? f sol h d partitioned

bet ween chl or of and water, The organic |ayer was dried using MjSO4 and

t hen sol vent i ua to give crude 6- 8 3-N-Met hyl, 3-
¥ e HoP R PARO R T it spec

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 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 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

'CHZCN). The fractions are checked by analytical HPLC. The fractions containing pure
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(5) 6- aIIyl 813-(1- ethyl (3-N-net hyl- 3- car bet hoxynmet hyl )amino pro pyl-u re
i d o carbo nylergoline

6-al l y1-813-(3-N Met hyl, 3- car bet hoxynet hyl ) am nopr opyl - car banoyl - er gol i ne
fromthe previous step was dissolved in toluene (10nl) and ethylisocyanate

(3m) wa re,was [refl. r t h Iy for 3

days andsd§ gdé\’Pagﬁ‘F %%8%018? %’/@I'gfphfhg%(cg Lé %csesq'I hg (ggébéagl‘%@gmgsﬁsubj ect

to preparcampvmdsss measurgrblhy WsMoovia fitbed wihgn ejgcrtrwgprehswcﬁf orm et hanol (19 to

1) as de Y,ﬁg} propriate portion was extracted with

chl or of oﬁ#rre?ﬁ%néﬂ sol@gnts were renoved in vacuo to give

6-al | y1-80- (1- ethyl - ( 3-

N- et hy 1- 3- car pet hoky et hyWr@pyéculg sd%;,:@rﬁp_[%lﬁbg é}'T‘hPﬁHaS a pale
) - MBS 7

yel l ow vi scouws § | ectrospray

B. 6-al | v1- 8113 (3-N-met hvl - 3-car boxvrret hyl ) am
i nopropvl -urei docardognvl - email ne, i.e., a conpound according to the
fol |l owi ng structure To a m xture of

6-al lyl-811-(1- -(3-N-net hyl- 3-car bet hox t hypam nopt o ocar bony
| -ergol ine (528M ﬁr— ‘%16\9&"8?%2 dree ﬁld‘@dx%d rﬂ"t?‘ %‘gg%bp%‘?sphat e
't\)/};; fe _rl_ h( MApm;—@w(tB@)DMB&)@WBGb}AMﬁO&M ThiitBu)Rifk arhidgMBHA {e‘arrrm i (Cj: ge,

e [ 0
over ni g SHEORA 2 el AL Bl & SakaT AESER (@hodBRALY FHGlel 160
ext r act efsiti it washed\@ithVBMA and IDCM aed driephwrider eadumbmrewram dsynegadl herdsy
iglr \éggt rsrge:},frﬁs rrsasemg% rﬁAl m‘rerwur e%tgg Ceﬂ)sg K)@? frh %:::8& lo&ﬁtempewmré S doRkiby 1- 3-
o B, B B e ealch ot e Sondenisaind SARY s e Pt G- The
i docar bgpnerzrbrtatersgjedilemed Bnrﬂ’lmss@l(/éaym vTatEr-rﬁetﬁarrml kwiserAlzystéys Te T sdilitdd isi . e.
Conpoun

6-al lyl- g%d uzdine %%‘R'Fg&'%kﬁ%ﬁ un ﬂ? browB °‘°rrre%pﬁarls) gr‘ﬁ %oéutrro 0 th(?nusrtaerrldaocar bonyl
- er gol i neworeEmMpgiature dor - Mhvs- £¢ (lgﬁssdltylpn [12 WLNB&@N«@)JEWO@@)\ AmHirtheyH2 (100

, f dded
ggo pr egfﬁrﬁgﬂm&)ir %%'arbﬁ%a%?‘%@ rgérﬁh?]@ Sdiftbn ré uﬂff}d"ﬂy &Q(r:r{g& 'g)’l:sl :ﬁi}é%éiepﬂa?e a 08

gy
of HOKT Preb FhEo RYeaile IaRer BEasiae Mrer BUTHTER G IHACE BUT AR |1 o P
and the OHENM The Sretiors’ 8¢ ateckéwﬁytahamraatme qverﬂﬁa@bﬁs cofethining | gre

b Th d
bet woon STHTBY GPOPIHCERAMA AR HEPAIZ-CTR e an rhe Ingfii SRt R L
aqueous ¢Eni0UBd mmokastved byl usied MB/fitred MGIB@4. ele&fmmrasespapzer ation of solvent the

protectelgir :%%U tof'cﬁ gggndbreated with 5% piperidine in DMF (10 ni) for 30
m nut es ( atr tancg®s are renoved in vacua to a small volunme ( about

ri f| ed usi ng VYDAC C18 HPLC and CH3CN/ 0. 1% aqueous TFA to
- N%o‘t"‘ ct @2t Blie-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

F

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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Exanpl e L Aepa- Lys-D-Ty r-D-Tyr-cycl o[ Cys- Tyr-D Trp-Lys- Abu-Cys]-Thr-N

H2 o A
H Aepa- Lys(Boc) - DTyr (t Bu) - DTyr (t Bu) - Cys(Trt)-Tyr (t Bu) - DTr p( Boc) - Lys( Boc) - Ab
uCys(Trt)-Thr(tBu)-R nk Ami de MBHA Resin The prot ected peptide resin was

el L BT el B B RSB SRR TG b wirs mode
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 E:

j\/\/ﬁ__ (D-Ser)s-Lys-D-Tyr-D-Tyr-

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

Iz

"o

Compound 26 (3 eq.) is mixed with H-(D-Ser(iBu))s-Lys(Boc)-D-Tyr(tBu)-D-Tyr(tBu)-
Cys(Acm)-Tyr(tBu)-D-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 CH3;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 F:
Ethyl-[6-methyl-8B-ergolinyimethyllthioacetate

To a solution of dihydrolysergol (240 mg) in 10 ml pyridine was added 250 pl
methanesuliforyl chloride. After stirring at room temperature for 2 hours, the reaction mixture
was poured into 100 mi water, it was exiracted with chloroform (2x 20 ml). Organic layer
was washed with water, then dried over MgSO, and solvent was removed in vacuo to
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-8-methyl-83-mesyloxymethyi-ergoline (140 ng) in 3 ml
dimethylformide was added powdered K,CO; (150 mg) followed by 150 pl ethyl-2-
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(Frmoc) chem stry. A Rink Am de MBHA resin (Novabi ochem, San D ego, CA)
with substitution of 0.72 mvol/g was used. The Fnoc am no aci ds (AnaSpec,
San Jose, CA) were used with the follow ng side chain protection:
Froc- Thr (t Bu) - OH, Fnoc- Cys(Trt)-0H, Fnoc-Lys(Boc)-0H, Fnoc-DTrp(Boc)-O0H,
Froc- Tyr ( H . Fmoc-D OH Eno¢Phe: i
ch-Thr(%‘g&%’pt%—?eéaﬁ% %%M& I?—‘ﬁDQ:e %@pétga%vafgp%ugéﬂ %Jefr@??ge”
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to dryne .purity was 96. 8% based on anal ytical HPLC
anal ysi sﬁl%ﬂgpgfﬁb%frég' B;r{g ) 1820.8 (in agreenent vvlth t he cal cul ated

nol ecul - Iimethylthioacetate

This compound was prepared analogously to Compound F, starting with D-n-propyl-

8B-hydroxymethylergoline which can be made according to EP 000.667. Pale yellow solid.
Mass Spec (Electropray) 387.2.
Preparation of compound |[:

6-n-propyl-8B-ergolinyimethylthioacetyl-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH,

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

8p-ergolinyl)methylthicacetic acid (Scheme |, compound 6, where R1=propyl and s=1) and
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Exanple M Exanpl e M was synt hesi zed substantially according to the

procedure described for Exanple L by using
H Lys(Boc) - DTyr (tBu) - DTyr (t Bu) - Cys(Trt)-Tyr (tBu) - DTra( Boc) - Lys( Boc) - AbuCys(
Trt)-Thr(tBu)-R nk Ami de MBHA Resin. Purity of the final product was 97. 9%

based on apal ytical HPLC analysis. M5 (Electra Spray): 1652. i n agreement
PR e BBt Gase AL I ES G HAbwE gas i) Wa s Mast ' Bpdd
(Electrospray) 1372.5, 687.3.

Preparation of compound J:
6-D-Methyvl-88-ergolinylmethylthlaminosuccinoyl-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-
Cys)-Thr-NH;

This compound was prepared analogously to Compound G starting with 8-D-Methyl-
8p-succinoylaminomethylergoline and D-Phe-¢(Cys-Tyr(OBT)-D-Trp-Lys(BOC)-Abu-Cys)-
Thr-NH,, White solid. Mass Spec (Electrospray) 1344.8, 673.2.

Preparation of compound K:

6-allyl-8R-(1-ethyl-(3-N-methyl-3-carbonylmethyllaminopropyl-ureidocarbonyl-

ergoline-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH,, i.e., a compound according to

the following structure:

?Ha 0

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

1-[[6-allvlergolin-8B-vllcarbonyll-1-[3-(N-(ethoxycarbonylimethyl, N-methyl) amino-

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

>

CH,

1) 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 filirate 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 (50mi). Pd{CH),
(600mg), acetic acid (1ml), and cyclohexene (3mi) 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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Exanpl e N was synt hesi zed substantially according to the procedure

descri bed for Exanple L by using
H Doc- Lys(Boc) - DTyr (t Bu) - DTyr (t Bu) - Cys(Trt) - Tyr (t Bu) - DTr p( Boc) - Lys( Boc) - Abu
Cys(Trt)-Thr(tBu)-Ri nk Ami de MBHA Resin. Purity of the final product was

39, 2% based Ok kn & HHBRBIRRE Al 0SS PReTR Rt e
pur chas e tbrbsedmeCGliigsioskedie EP O1t0OBEET, iaad &l 3-BOON-MeWdiquogamediamine) (15M@og) in NO
Exanpl e 0DMF (5ml) was added diisopropylethylamine (175ul) followed by diethylcyanophosphonate
(150uf) and the mixture was stirred at room temperature overnight. Volatile substances were
removed in vacuo to dryness. The residue was partitioned between CHCl; and water. The
organic layer was then washed with aqueous NaHCO; and dried over MgSO,. Solvent was
removed in vacuo to give 6-allyl-83-(3,3-BOC,N-Methyl-aminopropyl-carbamoyl)-ergoline.
(3) 6-allyl-8B-(3-N-Methyl-aminopropyl-carbamoyl)-ergoline, TFA salt
6-allyt-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-
carbamoyl)-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-88-(3-N-Methyl-aminopropyl-carbamoyl)-ergoline TFA salt
(250mg) and K,CO; (140mg) in DMF (5ml) was added ethyl bromoacetate (70pl) 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 MgSO,
and then solvent was removed in vacuo to give crude 6-allyl-8B-(3-N-Methyl, 3-
carbethoxymethyl)aminopropyl-carbamoyl-ergoline (240mg). Mass Spec (Electrospray) =
453.2.
5) 6-allyl-83-( 1-ethyl-(3-N-methyl-3-carbethoxymethyl)aminopropyl-ureidocarbonyl-
ergoline
8-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 o preparative silica gel chromatography using
chloroform/methanol (19 to 1) as developing solvents. Appropriate portion was extracted
with chloroform/methanc! and solvents were removed in vacuo to give 6-allyl-8p-(1-ethyl-(3-
N-methy!-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}amingpropyl-ureidocarbonyl-
ergoline, i.e., a compound according to the following structure:
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Exanpl e 0 was synt hesi zed substantially according to the procedure
described for Exanple L by using (6-N propyl-813-ergolinyOrethylthioacetic
acid and H Lys(Boc)-DTyr (tBu) -

DTyr (tBu)-Cys(Trt)-Tyr(tBu)-DTrp(Boc)-Lys(Boc)-Abu-Cys(Trt)-Thr(tBu)-Ri nk
Am de MBHA Resin. Purity of he final product was 97. 4% based on anal yti cal

HPLC anal ysis. MsS (Electrq . 6 (|n gement with the cal culated
nol ecul ar wei ght of 1680. i P was synt hesi zed
substantial |y accordi ngqy bt ocedt a/@grlbeé]\fdp{r Exampl e L by using
(6-N-propyl-83-ergolinyl) i 08 ' HCI d and

H Aepa- Aepa- D- Phe- Cys(Trt) - N
Tyr (t Bu) - DTr p( Boc) - Lys( Boc) - Abu- wéﬁ) 'Fh—;,,(at Bu) - R nk Am de MBHA Resi n.
Purity of the final product was 99 % Based On anal yti.cal HPLC anal ysis. M5

(Flectro Sprayh: a1 ihud bf ' ARLSRh S Nindihf o5k Satl Ry AlnlTRi At we! o
ureldocarbonyl ergoline (520 mg) in 10 ml of acetone are added 15 ml of 0.2M phosphate

buffer (pH=approx. 7) and 0.6ml ChiroCLEC-BL (Altus Biologics, Cambridge, MA). The
mixture is incubated on a rotary shaker at approximately 40 C overnight. The mixture is
acidified with 5% aqueous citric acid and extracted with CHCl:-Methanol. The organic extract

is dried and the solvents are removed in vacuo to yield 6-allyl-88-(1-ethyl-(3-N-methyl-3-
carboxymethyl)aminopropyl-ureidocarbonyl-ergoline.'

c.

ergoline-D-Phe-¢(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH,, i.e., Compound K

To a solution of 6-allyl-8R-(1-ethyl-(3-N-methyl-3-carboxymethyl}jaminopropyl-
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 ul diisopropyletylamine and the mixture is stirred at room
temperature overnight. Volatile substances are removed in vacuo to dryness. The residue
is partitioned between chioroform methanol and brine. The organic layer is washed with
aqueous NaHCO; and then dried over MgSQO,. 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
C1s HPLC and CH;CN/0.1% aqueous TFA to yield the purified, de-protected product.

Example L

Aepa-Lys-D-Tyr-D-Tyr-cycio[Cys-
Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

A. H-Aepa-Lys(Boc)-DTyr(tBu)-DTyr({Bu)-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

-90-



Exanpl e Q was synt hesi zed substantially according to the procedure

descri bed for

Exanpl e L by using (6-Npropyl-83-ergolinyl)nethylthioacetic

acid and H Aepa- Aepa- DPhe- Cys(Trt) - _
(3-10do) Tyr-DTrp(Boc)-Lys(Boc)-Val -Cys(Trt)-Thr(tBu)-Ri nk Ami de MBHA Resi n.

Purity of e
(El ectro(S BE})

Cﬁénﬂ%@lpr %ﬁﬁéa reernerﬁAb?@sﬁﬁj (Rﬁ:aﬁ@gﬂ\%ﬁh} %bd%%ecu zlyr{tﬁ:/;l g%

of 1851. BV Stlﬁﬁm of 8- 7I2dn@))llgryf|as @ekdra$he fimeh asune adidsniAnaSparc &dn dasmite#dh
(Loui svi lyRe uk with the following side chain protection: Fmoc-Thr(tBu)-OH, Fmoc-Cys(Trt)-OH,

Fmoc-Lys(Boc)-OH, Fmoc-DTrp(Boc)-OH, Fmoc-Tyr(tBu)-OH, Fmoc-DTyr(tBu)-OH Fmoc-
Phe-OH, Fmoc-Cys(Trt)-OH, Fmoc-Thr(tBu)-OH and Fmoc-Abu-OH. Fmoc-Aepa-OH was
purchased from Chem-Impex International, Inc. (Wood Dale, IL). The synthesis was carried
out on a 0.25 mmol scale. The Fmoc groups were removed by treatment with 20%
piperidine in N-methylpyrrolidone (NMP) for 30 min. In each coupling step, the Fmoc amino
acid (4 eq, 1 mmol) was first pre-activated in 2mL solution of 0.45M 2-(1-H-benzotriazole-1-
yi)-1,1,2,3-tetramethyluronium hexafluorophosphate/1-hydroxy-benzotriazole (HBTU/HOBT)
in  N,N-dimethyiformamide (DMF). This activated amino acid ester, 1mL of
diisopropylethylamine (DIEA) and 1mL of NMP were added to the resin. The ABI 433A
peptide synthesizer was programmed to perform the following reaction cycle: (1) washing
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

—\_/_\

"\ _>/_,_
Aepa =

B. The resulting H-Aepa-Lys(Boc)-DTyr(tBu)-DTyr{tBu)-Cys(Trt)-Tyr(tBu)-DTrp(Boc)-
Lys(Boc)-Abu-Cys(Tri)-Thr(tBu)-Rink Amide MBHA Resin (0.188 mmol) was mixed with
compound 7 (92 mg, 028 mmol, 15 eq.), ), [7-azabenzotriazol-1-
yloxytris(pyrrolidino)phosphonium-hexafluorophosphate] ( PYAOP ) (146 mg, 0.28 mmol, 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. After 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 100mi 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,03; water solution was added to
quench excess iodine. The crude product in the solution was purified on preparative HPLC
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(3-10do) Tyr = Exanple R
- - --yAepa- D- Phe-cycl o[ Cys-Tyr- D- Tr p- Lys- Abu-Cys] . . Thr-N H2 0 Exanpl e R was
synt hesi zed substantially according to the procedure described for Exanple

L by using

T, = u) - Ri nk
;LmAggal\/Bl—%fe@sl?é\h ; I%%jtrlrm IzA(xtd'?&%')hJ{-aFE?%naI “ﬁ%ié Rﬁgan%@gvgﬁg e% arg?r é‘f]h% ytical
HPLC anal §R4nan wagselpted é\(',t ,admggrg;qumntj@macg/o @i and 2GR i %nienth 4% 8 l@a‘ﬂﬂcul at ed

nol ecul armingivite AfwabTlB% DFA in water and B was 0.1% TFA in acetonitrile. The fractions
were checked by an analytical HPLC. Those containing pure product were pooled and
lyophilized to dryness. Yield: 40%. The purity was 96.8% based on analytical HPLC analysis.
MS (Electro Spray): 1820.8 (in agreement with the calculated molecular weight of 1821.3).

Example

%j’\ /\ﬂ/i_ys D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

Example M was synthesized substantially according to the procedure described for Example
L by using H-Lys(Boc)-DTyr(tBu)-DTyr(tBu)-Cys(Tri)-Tyr(tBu)-DTrp(Boc)-Lys(Boc)-Abu-
Cys(Trt)-Thr(iBu)-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
K
HN ! S/\n/ Doc-Lys-D-Tyr-D-Tyr-cyclo[Cys-
— o Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
N
R

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 purcha'sed from Chem-Ilmpex Intemational, Inc. (Wood Dale, IL).
O

H
Y \/\0/\/0 >

Doc =
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Exanmple S Exanpl e S was synt hesi zed substantially according to the
procedure described for Exanple L. by using

H Aepa- Aepa- DPhe- Cys(Trt)-(3-10do) Tyr-DTrp(Boc)-Lys(Boc)-Val -Cys(Trt) -
Thr(tBu)-R nk Amide MBHA Resin. Purity of the final product was 85. 7% based
on anal ytical HPLC analysis. M5 (Electro Spray): 1822.9 (in agreement with
the cal cul at ed nol ecul ar wei ght of 1823.06). Exanple T H Exanple T was
synt hesi zZEXemBIB& anti al |y according to the procedure described for Exanple

L by using

H Doc- DPhe- rt - Tyr (t Bu) - DTr p(Boc) - Lys(Boc) Abu- Cys(Trt)-Thr(tBu)-Ri nk
Am de MBHA R : of the fy il ggqu MRS 98.9% based on anal yti cal
HPLC anal ki ctroSSpr y): . |_|[;p E)%_A%u_%esr}trhm'sh t he cal cul at ed

nmol ecul ar =i 3 1489. 84) .

Example O was synthesized substantially according to the procedure described for Example
L by using (6-N-propyl-8B-ergolinyl)methylthioacetic acid and H-Lys(Boc)-DTyr(tBu)-
DTyr(tBu)-Cys(Trt)-Tyr(tBu)-DTrp(Boc)-Lys(Boc)-Abu-Cys(Trt)-Thr(tBu)-Rink Amide MBHA
Resin. Purity of the final product was 97.4% based on analytical HPLC analysis. MS (Electro
Spray): 1680.6 (in agreement with the calculated molecular weight of 1680.1).

Example P

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

N
BN
Example P was synthesized substantially according to the procedure described for Example
L by using (6-N-propyl-8p-ergolinyl)methylthioacstic acid and H-Aepa-Aepa-D-Phe-Cys(Trt)-
Tyr(tBu)-DTrp(Boc)-Lys(Boc)-Abu-Cys(Trt)-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).

Exampile @

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)ymethyithioacetic 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

-93-



Exanpl e U Exanpl e U was synt hesi zed substantially according to the

procedure described for Exanple L 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. MS (Electro Spray): 1629.8 (in agreenment with the

cal cul at ed, mplieCil & WIS 0Ly 38 2Rukal KR Blaivslh. MS (Electro Spray): 1851.1

(in agreement with the calculated molecular weight of 1851.1).

Fmoc-(3-lodo)-Tyr-OH was purchased from Advanced ChemTech (Louisville, KY).
I

OH

(3-lodo)Tyr =

Example R

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

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

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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The titled conpound was synt hesized substantially according to the
procedure described for Exanple L by using

H Doc- Doc- DPhe- Cys(Trt) - Tyr (t Bu) - DTr p(Boc) - Lys(Boc) - Abu- Cys(Trt) -
Thr(tBu)-R nk Amide MBHA Resin. Purity of the final product was 99% based
on anal ytical HPLC analysis. M5 (Electro Spray): 1635.0 (in agreement with
t he cal cul atgd~qol ecul ar wei ght of 1633). Some of the conpounds of

t he instant ¢nfli on can have ym C aAddi tional
asymet rigycen s my-Despr eﬁocéﬁﬂg{’é&oﬁdﬁsﬁr d’g%og%ul ﬁ{ﬂpgﬁ the nature
uents oR the nol ecule. Each such asymetric center

of the vari\gus (
w || produce two pzl cal isoners and it is intended that all such optical
ted, pure or partially purified optical isonmers, racenic

i soners, as separa
nixtures r tereonerlc m xtures thereof, are incl thin the scope
of the i r‘?g‘? 'IP WRretihesized substantiliy agaording A die RIPoacHE #’%ﬁ%ﬁl i on
gengr aljle yaninh ¢-DscbBheGys (Mt T}e(ﬂ!zw)rDanﬁ(Bob)h@s(Bopthummmy—mﬁBw Rigic ept Sbl e
aci d addi S r rgani ¢ an

o gan; ¢ AIEMBR sty Snk e Bl A8 SR S btep T Al VO B
phosphor iapalysis MG QEIecHg&raw) 1¢89.6 (in egeawent w:th the eqitulatéccmolgadlan weightwéci ni c,
D-tartariiggggqtartaric, nalonic, nethane sulfonic and the like. In

addi tion, certaln conpounds containing an acidic function such as a carboxy
can be isolated in the formof their inorganic salt in which the

count er - ggampRiU be sel ected from sodi um potassium lithium calcium
magnesi um and the |ike, as well as from organi c bases. The
pharnaceutiﬁ acceptabl e salts can be forned by taking about 1

T Sty LS e f r[ril 39’%"‘*’” o oprapr | ate A
e frggys- ?Yﬁﬂﬁ'ﬁﬁd i sol ation of

corr espondisg q of the salg which is d
the resulting salt Ns well-known to those of ordinary skill in the art.
The conpounds of thll S invention can be adm ni ster ed by oral, parenteral

(e.g., i nt raper,l e ntr us, or

R sy e e N o
routes ok bmtmmgiﬁﬂopﬁﬁhenyaﬁ'dt)@h>db)é'ﬂ-BTW@%&(W@WﬁbGE&(MﬁUﬁB@)ﬁihiy
accept abmm%q\ném@hés,ﬁ g@yatgegg#agaﬂﬁgfaq:hfsgrmnmm @b %alamatesmcnewt e of
adm ni stration. Accor resent invention includes wthin its
scope phWpigBlct(87%Al corrp05| tions conprising, as an active ingredient, at
| east one conpound of the invention in association with a pharmaceutically
acceptable c r&'er. Solid dosage forns for oral admnistration

i ncl ude %%%%@F tablets, pills, powders and granules. In such solid
dosage for he active conmpound is adm xed with at |east one inert

phar maceut i y;_accept abl e carrier such as sucrose, |actose, or starch.

Such dosage D-sQppPecIme-DaRhercgciolBysaml practice, additi onal
subst anck _0f such inert di | ueffprieLgs-AvuldyBrinfRE] Ng agents such as
magnesi um 3 < n the c&se of capsules, tablets and pills, the dosage
forms may al so cd&lr'rprlse buffering agents. Tabl ets and pills can
additionally be prepared with enteric coatings. Li qui d dosage forns

for oralTreditied catpand eas sythestied shisstardialbuddcomlingyto eqeateablesdesmblegifans,

| ut t t
comon y2ATRE S 0o B libne SR et BB LB RARI Pl AT
conposi t ThoRu)dtink 2nide MEtA Besin. aﬁﬂnmmegmatméwwae@%ihageoh@émayﬂcal
enul si f yma aRdlsRUABRERERDISSHEPN 1635 AfitlagriBiRé R Wit dhe ddiikéd Meledilst per fum ng

agents. 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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Preparations according to this invention for parenteral admnistration
I ncl ude sterile agueous or non-aqueous sol utions, suspensions, or
enul si ons. Exanpl es of non-aqueous sol vents or vehicles are propyl ene
glycol, polyethylene glycol, vegetable oils, such as olive oil and corn

oil, gel aﬁdr@ orayngaﬁitldﬂ?] e o gt!c%f gsguprle‘l:s SSb&hiE mivaks®S Bt eomeﬁ@trﬁxtu ch

dosage cont al ant's slich as preservin
emul si fyltﬁ&em%lﬁ@ 'Bﬁ'@ﬁér\"éthﬁdh%@f@ﬁ9§fthﬁFlWSﬁnFrﬁyeﬂﬁé“ sterilized by, for exarrpl e,

f It Itr ?t ion t hrl‘h@@gma%t?gQto@ﬂiegrégrtrﬁ{égivt@ht%‘gsdehé@ﬁf?apgﬁé .g&ﬁw ﬂ%gfdgg% (t)hg.rt ons.
sterilizi | Lt i | iti
or by hea‘fr}fgﬁa %H ca%r?ﬁ‘éesqt%?eoﬁg'd ﬂ?&?”c%ﬁ‘?svafg‘éc@ B%ﬂ??aﬁ?fﬁag?'ﬂ’fe@cf“?% Ysikg f or m

of ster |h | laorgaxism dzlndcmrgjmﬁd acios mmresc@fmhg aﬂ:tcﬁsﬂé\g@?robl‘iloﬁd afifrit.eswatie€r, or
t m t
Cormost t AneSPRle. BpL b R oGt e P o B o Bt e

supposi t dnalesc, mtmemﬁom@mchﬂhn like. ninzedidition, cartaio comleouad$ cordaisind sh aidie,
exci pi entsgngibg l&u@ﬁa&@%@rbta E& bQ@lsoRtet RS roY thor?argc salt ﬁwﬂ? Gtk Ons

for nasal or sub ual admnistration are a repa ard
exci pi entQUiigr-ien IQH'E) spigcted drogy godium, potassiyig, E}B‘H@rﬁ?":‘“'ﬁnmégﬂeém %d@@sage of

active i nigsedivetas fomtdigariopgResi tions of this invention may be varied,

h t at_th t f th ' di b h
eVl OO BAERRB Pl o B e BE S BT S
t he desi reeebmpvand gt titei iovartibr ce,g.,0Porhpeind i) thelond), adincantastingitivdth, atootd1on t he

durati on Qfivhib& o Fr%?imﬁé a%;%é]nafg c%h@r?gwpealcw& tng%aft Wﬁlcrmgsséelefgrgé W&FRM edge

of one of ordinar osage s of ween

0. 0001 t §PEOH '%ilwgofd'ﬂe rsalingEaltgnwelkiqwp ta#psaamrﬁlnsrb@k@w e afumans and

ot her ani mal sThe cﬁmpomm| #is invention oénﬂ&eeﬁd?ﬁlhﬁ@r&pﬁﬁgﬁair ﬁé@ﬁ‘tel‘& ©g01 to

10. 0 ny/ kg _of b n pe adm ni stere | e dose

TN R R e R e

Sel ect i viveginghseatal, sublingualSpreiopitalciotiigs arichdeiiriistationy atd/ card be fernautated edthat i n

Goror RSl LA s ARSI R MR e o

with eac ﬁd@plstrﬁf@nsgqqogig@{yy gpspre%x fruentigndnciudes within its scope pharmaceutical
compositions comprising, as an active ingredient, at least one compound of the invention in
association with a pharmaceutically acceptable carrier.

Solid 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 inerf 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-aqueous 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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The conpl ete codi ng sequences of genom c fragnents of the SSTR 1, 2, 3, and
4 genes and a cDNA clone for SSTR 5 were subcioned into the manmal i an
expression vector pCW (Life Technol ogies, MIlano, Italy). Conal cell
|l i nes stably expressing SSTR s 1-5 were obtained by transfection into

CHO- K1 cefdnss (n%?@@o M&ﬂﬁmanféasucwgé)pré&hmggkgﬁn§ Anflidgng) h&ﬁpélé’ée?smg

CO- pr eci p|ta ﬂthhOd Davi s I n: Basi C hethods in

Mol ecul ar #E" Y My Pecsiptlized by, Agaxample. Hlirptigndarousl  Rapieria-tetainingsfifter,
611- 646) byrmeorpbmmg @termﬁfayragenté B mspdsmsdsudfzdraaﬁmag &l elpabitiehsBy ker .

d I
a1 by pLE S MR | o) Ry EU) R G M B TR ©
cul ture. ComPOS!tlommwbtcarr@@ iﬁe)rdlssnlvad irr eterlbcwptteororbsamuh nthea Staies injetable

obt ai ned ,Iggd,b,grm,g,gab@ rbgfotrggsCHO KI cells expressing the SSTR s subtypes in
ice-cold 5 ris-H 5 and centrlfugl ng twice at 39000 g (10 mn), with an

i nt er medi at e r%’"‘t&"ﬁ@ﬂ'?ﬁ fonrackal pf é@gwa}baﬂmgvstramfearpmﬁeraplwspgmqsltomseuhlch

resuspendady icontdf, Veddificir tdChel Adtiva seBdtandellextiBiEntSSlEh s éocalbut@Pér 2
assays, al |%L%ots of the menbrane preparations were incubated 90 mn. at

25C wi t h OPBS A3 251- Tyr11]SS-14 in 50 nM HEPES (pH 7.4) containing 10
mg/ M BSA, 5 rﬁwn@s'mms fa0Bassl by sublifguabydnihistrdliod 2reTglborbrepaciiwitaaitandagnd 0. 02

my/ M phefyhL iR uoride. The final assay volunme was 0.3 m . For
t he SSTR 2 1fgl)ssay, 'IZ(H%QB?\{* %'551 MK- 678 was enpl oyed as the radioligand and

t he incubati ol ERYakAS gt?cﬁwm da$a925of@ctrvﬁengremerﬁaﬂ|tb¢1§ompsthr§r@ﬁ thist ed by

rapid fi |uﬁ\reati¢rﬂﬂa)t5lé%|3 Kawebed it kstr%rcéss(aﬂnﬁaﬁﬁél&ﬁgum%f @ne?aé?amhyr%&lab(ﬂb%m m ne)
using a Br &2 filt |fo Each_tube arid filter were then washed
417 wigbR oher feem

three ti meg ;e AmMGE q E"é“%l dhgy gelpeipd dgﬁ’éi? fsnends HEPhHewas
def i ned alesitduethecpalitia afféa] biyahe rowend adninistratbat ald wadthendurBnperegence of

1000 nM aﬂ-n%ni %{!I a@\%ﬁﬁhjare alphlﬂ theal%%lé of ?IJI’OV\}%G%Q ,&2 M'IéVKf Sl O%‘F S-[‘?? At y and

Dopani ne ;ﬁ;o peci f1 Cl
sel ect i videpe doragel dpels ﬁébgiwe@ﬂe@%ﬁ”i &9 110ﬁemdb@anﬁ m@lyawatgtﬁgdsb/ areused to

synt hesi éﬁmﬁd’b@er@@f@%&ﬁn@hh@oﬂepﬁrﬁh% &8l FafrndY be determ ned by a
radi ol i gand bi ndin de nenbranes were prepared

by hompgeni zaf\lp6?‘fe%?da$?36 %Ff’"\gﬁt's 98? 409t mpke L?FTP(’% weight|daip mdichrqap be
Pi t t sbur giminRfgred as 26ingle doge bradividsd iBtoTRLuItPM déses- HCI Wi th a Bri nkman

Pol yt ron Buf added to obtain a final volune of
40 m , D S Eleslefl Rgcé’rjﬁat BEGe Bk SHepIZ A Soronl S 34 1otor ot 39, 000

g for 10 nmin %mecdlcﬂy @nd Frlectiviiy Lif tthe gomatrstatint anatoguess uskst &n sedhasivd the
di scar degomaibﬁaﬂﬁéép%hn’lt@ﬁ&iﬁxé’r@%g?g@Qfezrﬁﬂ?& Bé éﬁ%ﬂlﬁ@ ﬂd Dol ass?{ 6r lfgibat ed

at 37 C d and centri nal™ pel | et
was resuggéﬁlﬁé@qwrﬂﬁfﬁr’@ﬂ “&th&aﬁ'éPHh%ﬁSTBéUPWPeso %fqu@{z‘%ptor bi ndi ng assay.

For assay, al Tﬂwﬁﬁnﬁalé;é cbdifg nagag ﬁ“%@rﬁ%r_ﬁ&ﬂ RO SSAR1 123t aﬁ&ﬁpoundls
were I nc It m n S erone mo
New Eng| ggn}%ts%ﬁ% ng]A ’Eetnf8'$1§51%” Yere S‘dP‘:fﬂUFGW%{h Jm@@wwma N Vastar\ KL,

2 v Ca@QMVILifﬂWQog@bl@leSTmamo italy). &3eray calldinasretabig @xdreSsing SSTRie 1iseatbat i ons
were 1 or gaRLeel Pindiéibflirké EHOAK] B! RTEEIMalddsEs Vd, LRI JURp B BadiiAnde!
: i Wer e hreeé

filtration nanif en washe S with
5-m al |Eﬂ?¢§9'&at%1°°1l°6%c='%ﬂ'%‘ pathed (Dadpdeiet b 1M dinhGasiagnadieddsrie dMalecutane t ot al

radi ol i gBiBIdgR @ ddiioR Uspridtér &hangsl NdiwhIReCPr €SLNsi8-6ak). 1ADpRihiG PR V-
but acl am)l 0 (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, ltaly), ring cloned, and

expanded into culfure.
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-HC! and centrifuging
twice at 39000 g (10 min), with an intermediate resuspension in fresh buffer. The final pellets
were resuspended in 10 mM Tris-MCl for assay. For the SSTR 1, 3, 4, and 5 assays,
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O her Enbodi ment s It is to be understood that while the invention
has been described in conjunction with the detail ed description thereof,
that the foregoing description is intended to illustrate and not Iimt the
scope of the invention, which is defined by the scope of the appended

cl ai ms. Cﬁlmﬁts%? H%Cﬁémbl%qééﬁpéﬁ%ﬁéns @od |m5{eher erblﬂna':‘t 76 %tdﬁfﬁn gf:;c' ai ns.

Al so, all _publications herein are I ncor orated 4
of

r ef er enceTYh1IBRgMIN 84 M BEGES (i Zidhsongining i@ mgrrali 5ingMl MgCAz eAhiobY
the fornuirasidl) 0.0¥ ng/nl badkéacin, aRd \WERr BbMil phenylmethylsuphony! fluoride. The final

assay volume was 0.3 ml. For the SSTR 2 assay, 0.05 nM ["®I]MK-878 was employed as
the radioligand and the incubation time was 90 min at 25 °C. The incubations were
terminated by rapid filtration through GF/C filters (pre-soaked in 0.3% polyethylenimine)
using a Brandel filtration manifold. Each tube and filter were then washed three times with 5
ml aliquots of ice-cold buffer. Specific binding was defined as the total radioligand bound
minus that bound in the presence of 1000 nM §S-14 for SSTR 1, 3, 4, and 5, or 1000 nM
MK-678 for SSTR2.
Dopamine Receptor 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, Pittsburgh, PA) in 20 mi of ice-cold 50 mM Tris-HCI with a Brinkman
Polytron (setting 6, 15 sec). Buffer 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 held 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 [3Hl]spiperone (16.5 Ci.mmol, New England
Nuclear, Boston, MA) in 50 mM Tris HCl, 120 mM NaCl, 5 mM KCI, 2 mM CaCl2, 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, advantages, and modifications are within the claims. Also, all publications
mentioned herein are hereby incorporated by reference in their entirety.
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XisH d, Br, I, F, -CN'" or C1.5 alkyl; RLis H Ci1_4 alkyl, allyl,

al kenyl 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
atons to which they are attached; R4 is Hor -CH3; Yis -0-, -C(0)- , -S,
-S-(CH2)s-C(0)-, -8(0)-, -8(0)2-, -S%(%éé, -0C(0)-, -N(R5)-C(0)-, or
-N(R6)-; R5, R6, R7 and R8 each is, i endently, Hor CL 5 alkyl; mis O
or 1; n i¥hatiggaimediig - (CF12)p-C(0)-, when Y is -S, -S(0)-, -5(0)2-, -0-

or -N(R6)-;
(R6) 1, A compound of the formula (1),

y— (L2

U
wherein:
XisH, Cl, Br, I, F,-CN, , or Cy5 alkyl;
R1is H, C4 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 -CHg;
Y is -O-, -C(O)- , -S-, -S~(CH,)s-C(O)-, -S(0)-, -S(0),-, -SC(O)-, -OC(0)-, -N(R5)-C(0)-, or
~ -N(R6)-;

R5, R6, R7 and R8 each is, independently, H or Cy.5 alkyl;

misOorf;

nis 0-10;

L is -(CHz)p-C(O)-, when Y is -S-, -8(0)-, -8(0),-, -O- or -N(R6)-;

L is -C(O)-(CR7R8)g-C(0)-, when Y is -N(R6)-, -O-, or -S-;

L is -(Doc)t-, when Y is -C(O)-, SC(O)-, -OC(Q})-~, -8-(CH»)s-C(Q)-, or -N(R5)-C(O)-;
p is 1-10; '

g is 2-4;

sis 1-10;

tis 1-10; and

Zis & 20ma¥ogicin G\naloﬁ

or a pharmaceutically acceptable salt thereof.
2. A compound of the formula (i),
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Lis -C(0)-(CR7’R8)g-C(0)-, when Y is -N(R6)-, -0-, or -5-; Lis -(Doc)t-,
when Y is -0(0)-, SC(0)-, -0C(0)-, -S-(CH2)s-C(0)-, or -N(R5)-C(0)-; pis
1-10; gis 2-4; sis 1-10; t is 1-10; and Zis 0. sorvicrtos+3: mcavato5 or
a pharmaceutically acceptable salt thereof. 2. A conpound of the fornula

(||)1 _R5
HN

Pt

(1

wherein:

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

R1 is 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 -CHj;

RS is C1-5 alkyl group, or a group of the formula of -(CH.)rN(CH3)q;

Y is -O-, -C(O)- , -8-, -SC(0)-, -OC(0}~, -N(R6)-C(Q)-, -N(R7)-, or -N{R8)-(CH,)s-C(O)-;
R6, R7, R8, R9 and R10 each is, independently, H or C,; alkyl;

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

L is -C(O)-(CRER10)g-C(0)-, 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(0Q)-, or -N(R6)-C(O)-;
misOorf,;

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-Cs)alkoxy, arylalkoxy, -NH,, or
-NR9R10;

or a pharmaceutically acceptable salt thereof.

3. A compound of the formula:
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R4 wherein: Xis H d, Sr, I, F, -CN'" or G _6 alkyl; RL is Cl-4 alkyl, H,
ally!, alkenyl or -CN;, R2 and R3, each are, independently H or absent,
provi ded that when R2 and R3 are absent a double bond is present between
the carbon atonms to which they are attached; R4 is Hor -CH3; R5 is Cl-5
al kyl group, group of the formula of -(CH2)rN(CH3)q;

S/Y D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,
o

nxT

S/\n/ D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Thr-Cys]-Nal-NH,
0

S/\n/D-Ph&c:yck:[Cys:~(3-Br¢::mo—Tyr)-D-Trp—Lys-Thr-Cys]—'l'ht:-NH2
)

3/\I_((Doc)z-D-Phe-cyc!o{Cys—'i’_\,'r-D-Trp-Lys—Abu-Cys]—Thr—NH2
C

S/\"/(Doc)a-D-F’he-cycto[Cys—Tyr-D-Trp-Lys-Abu-Cys]—Thr-NH2
C

S/ﬁ]/ Doc—NIe-D—Tyr-D-Ser—cyclo[Cys—Pha=:-l:)-Trp—Lys—Thr-Cys}-Thr—NH2
6]

S/\n/(Doc)z-Lys-D-Tyr-D-Tyr~cycIo[Cys~P he-D-Trp-Lys-Thr-Cys}-Thr-NH,
o
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Yis -0, -C(0)-, -S-, -SC(0)-, -0C(0)-, -N(R6)-C(0)-, -N(R7)-, or
-N(R8)-(CH2)s-C(0)-; R6, R7, R8, RO and RIO each is, independently, H or
Cl.5 alkyl; Lis -(CH2)p-C(0)-, when Y is -S-, -0- or -N(R7)-; L is
-C(0)-(CROR10)g-C(0)-, when Y is -N(R7)-, -0-, or -S; Lis -(Doc)t-, when
Yis -C(0)-,80)-, -0C(0)-, -N(R8)-(CH2)s-C(0)-, or -N(R6)-C(0)-; mis O
or 1; nis - Hr
HN T

is 1-8,; cz is 2-4; DD is 1-10; s is 1-10;
s/\[( Doc)y-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys} Thr-NH,

S/\n/ (D-Sen)s-Nie-D-Tyr-D-Ser-cycio[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,
O

S/\I]/(D-Ser)1D—Lys-D-Tw~D-Tyr-cyclo[Cys-Phe—D-Trp«Lys—Thr—Cys]—Th r—NH?
o]

s /Y (D-Ser);-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trmp-Lys-Th r-Cys}-Thr-NH,
0]

S/ﬁ‘]/D—F’he—cyclo[Ctys—Phe-D-Trp-Lys,-Thr—Cys]-Thr-ol
0

S/Y(Doc)a-D-Phe-cyclo[Cys-Phe—D-Trp—Lys-Thr—Cys}-Thr—ol
0o

S/\n/ D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,
0
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t is 1-10; and Z is somatostatin analog or a nmoiety conprising -H, -OH,
(C1- Co6) al koxy, aryial koxy, -NH2, or -NRIOR10; or a pharmaceutically
acceptabl e salt thereof. 3. A conpound of the fornul a:

D- Nal - cycl opys- Tyr - D- Tr p- Lys- Val - Cysj - Thr - NH2

D- Phe-cycl o[ &¢s; Tyr-D-Trp-Lys-Thr-Cys]-Nal -NH2 , ...--y

D- Phe- cycl of 8- Brono-Tyr) -D- Trp-Lys- Thr-Cysi - Thr-NH2 0
z S/\((DOC):,—D- he-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,

S/\n/Doc:—Nl»s—D-Tyr-D—Sc-:r-cyclo[Cys—Tyr~D-T|'p-Lys-VaaI-Cys]—Try:»—NH2
0

S/\H/(Doc)z-i.ys- D.-Tyr-D—Tyr—cyc[o[Cys-Tyr-D-Trp-Lys—VaI-Cys}-Trp—N H,
o

S/\n/(Doc)3-Lys—D-Tyr-D-Tyr-cyclo[Cys-Tyr—D—Trp-Lys-Val-Cys]—Trp-NHz
o

s /\n/(D-Ser)5-NIe-D—Tyr-D-S er-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,,
0

s /Y(D-Ser)s-Lys-D-Tyr-D-Tyr-cyc!o[Cys-Tyr—D-Trp-Lys-VaI—Cys]—Trp-N H,
0]
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----y(Doc) 2- D Phe-cycl opys- Tyr- D- Tr p- Lys- Abu-CM Thr-NH2 O i f

(Doc) 3- D Phe-cycro[ Cys-Tyr-D-Tr p- Lys- Abu- Cysl - Thr-NH, O

Doc- Nl e- D- Tyr - D- Ser - cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cysl - Thr - NH,

(Doc) 2- Lys- D Tyr-D-Tyr-cycl opys- Phe- D Tr p- Lys- Thr- Cysj - Thr- N1- 12

(Doc) 3- Lys D r-D Tyr-cycl o[ Cys- Phe- D Trp- Lys-Thr-Cysi - Thr-N H2
ELSer-cycIopys Phe- D- Tr p- LQIS Thr-Cy*Thr-N H2

?2-2,, r(D G $ D sfbrfrﬁeg&"d?ﬁlﬁ?@%@%TWﬁ DiSygTrEd-B 8 Thr - NH2 0
(D Ser) s- Lys=0) Tyr - cgcl opys- Phe- D Tr p- Lys- Thr- CysJ- Thr - NH,

S/‘ﬁ]/lZ)oc:-Caeg~D-Phe—cyclo[D-Cys-F‘al—D—Trp-Lys-D-(.':ys]-Thr-(le)-Tyr—N H,

S/Y (Doc)2—Caeg-D-Phe-cyc!o{[_)—Cys-Pal—D-Trp-Lys-D-Cys]-Th r-(Bz)-Tyr-NH,

SY (Doc)a-Caeg-D-Phe—c'yclcz[D-Cys-Pal-D-Trp-L:,!s-D-Cys]-'i'hr—(le)—Tyr-NH2

S/\r((Dcuc:)‘,-Caeg-D—Phe-cycio[D-Cys—F’aE—D—Trp-Lys-D-Cys]-Thr-(le)—Tyr—NH2

S/\(D~Ser)s—Nle—D—Tyr-D-Ser—Caeg-D—Phe—
0 cyclo[D-Cys-Pal-D-Trp-Lys-D-Cys]-Thr-(Bzl)-Tyr-NH,

D-Ser);-Lys-D-Tyr-D-Tyr-Caeg-D-Phe-
SY( )s-Lys-D-Tyr-D-Tyr-Caeg

0 cyclo[D-Cys-Pal-D-Trp-Lys-D-Cys]-Thr-(Bz()-Tyr-NH,,
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D- Phe-cycl o[ Cys- Phe-D Trp-Lys-Thr-Cys]-Thr-ol ,,--,,ir

(Doc) 3- D Phe- cycl opys- Phe-D- Trp-Lys-Thr-Cysl -Thr-ol o

D- Phe-cyclo[ Cys-Tyr-D Trp-Lys-Val - Cys] - Tr p- NH2

(Doc) 3- D- Phe-cycl o[ Cys-Tyr- D Tr p- Lys- Val - Cysl - Tr p- NH2

Doc-N e-D-T D- Ser - cycl orys-Tyr - D Tr p- Lys- Val - CysJ- Tr p- NH2

(D) 2-Lys-D D Tyr-cycl of CXS-Tyr- D-Tr L}5L1¥S-Val -Cys]-Trp-N H2
s

' - clo[Cys*Phe-Phe-D-Tri-Lys-Thr-Phe-Cys}-NH,

0

s /\n/Doc-cyclo[Cys—Phe-Phe-D-Trp—Lys—Thr-Phe-Cys]—NH2
(o}

s /\n/(Doc)z-cyclo[Cys-Phe-Phe-D-Trp~Lys-Thr-Pha-Cys]«NH2
C

S/ﬁ‘]/(Doc)s—cyclo{Cys-F'he-Phe—D-Trp-Lys-'l'hr-Phe—Cys}-NH2
o}

s /\rr(Doc)z-Lys—D-Tyr-D-Tyr—cyclo[Cys-Phe—Phe-D-Trp-Lys-Thr—Phe-Cys]-N H,
(o}

s /\n/cyclo[Cys-Phe—Tyr-D-Trp-Lys-Thr-Phe-Cys}-NHz
(o]

S/\ﬂ/Doc-cyclo[Cys—Phe-Tyr-D—Trp-Lys—Thr—Phe—Cys]-NHz
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.,-.?1r-(Doc) 3-Lys-D- Tyr-D-Tyr-cycl opys- Tyr-D-Trp- Lys- Val - Cys] - Trp-NH2 O
(D-Ser)5-N e-D Tyr-D Ser-cyclo[ Cys-Tyr-D-Tr p-Lys-Val - Cys1-Trp-N H2
,--..1r(D Ser)5-Lys-D Tyr-D Tyr-cycl o[ Cys-Tyr-D- Tr p-Lys-Val - Cy*Trp-NH2 O
(D-Ser) 5-Lys-D- Tyr - D- Tyr - Caeg- D- Phecycl o[ D- Cys- Pal - D- Tr p- Lys- D- Cys] - Thr - ( Bz
1) - Tyr-NH, wcycl opys-P h e-P he-D-I rp-Lys-11wP h e-Cys)-N H2 0O

Doc-cycl o] hs Phe D- Tr p- Lys- Thr - Phe- Cy NH2

'{“i)%“!"‘fiﬁ!fs Phorg: D@viys TP CyetNH,
s- Phe- Bhe- D- Tr p- Lys- Thr - Phe- Cysi - NI - 12

S/\n/(Doc)3-c:yclo[Cys-F‘he—Tyr-D-Trp-Lys—Thr-Phe-Cys]-NH2

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

S/Y Ser~cyclo[Cys—F’he-F’hz-;s-D-Trp-Lys-Thr-Phc—:-Cys]-i'\iH2

N /“— D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,
H

. /u—D—Phe-cyclo[Cys-Tyr-D-Trp-Lys—Thr—Cys]-Nal-NHz
H

N /u— D-Phe-cyclc>[Cys-(3—Bromo-Tyr)-D-Tfp-Lys-Thr-Cys]~Thr-NH2
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, Tr(Doc) 2- Lys- D- Tyr-D- Tyr - cycl o[ Cys- Phe- phe- D Tr p- Lys- Thr - phe- Cysi -
H2 0 cycl oPys- Phe- Tyr - D- Tr p- Lys- Thr - phe- Cysj - NH2
Doc- cycf o[ Cys- Phe- Tyr- D Tr p- Lys- Thr - Phe- Cysi - NH2 0
) - - D- Phe-cycl or Cys- Tyr- D- Tr p- Lys- Abu- Cysl - Thr-NH2 , Conpound B
[ Cys-Tyr-D- Tr p- Lys- Abu- Cysi - Thr-NH2
cHor Oys- Tﬁ‘DTap s- Abu- -Thr-Nlj 2
p 6Py [f-lﬁe-acl V{Tyﬂb‘[jp PCyﬁ}m.r NINHgompoundB
l{a yr-gyclopys Phe- D- Tr p- Lys- Thr- Cysl - Thr-N H2

N )-I—Doo—D—Phe-cyc!o[Cys-Tyr—D—Trp-Lys-Abu-Cys]—Thr—NH2
H

N J—(Doc)z-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr—NH2
H .

0
. L (Doc),-D-Phe-cyclolCys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
H

0
. M (Doc),-Lys-D-Tyr-D-Tyr-oyclolCys-Phe-D-Trp-Lys-Thr-Cys}- Thr-NH,
H

N /u—(Doc):,-Lys-D—T:,'r-D-’l'yr-cycloICys-Phe-D-Trp~l_ys-'l'hr-Cys}~Thr—NH2
H

0
N )-'— (D-Ser)g-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys)-Thr-NH,
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0 _.1-(Doc)3-Lys-D Tyr-D Tyr-cycl opys- Phe- D- Tr p- Lys- Thr - Cysi - Thr - NH2
(D-Ser)5-N e-D 1yr-D Ser-cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cysl - Thr - NH2
(D-Ser)/0-Lys-D Tyr-D Tyr-cycl ot Cys- phe-D Trp-Lys- Thr- Cysl - Thr - NH2
(D-Ser)5-Lys-D- Tyr-D- Tyr-cycl opys- phe-D- Tr p- Lys- Thr - Cy* Thr - NH2

0- Nal - cycl opysg Tyr- D-Tr p- Lys Val - Q/sl Th1-NH2 O

D- Phe-cycto

-#3-Bro rTD ”-—Y {D—Ser)m_ys-o Ry5¥%s cylorggyg SISk mlil;sr]{h;-cl}lsli!ghr—g*'fzo

N /u—-. (D-Srar)5~Ly$-D-Tyr-D-Tyr»cyclw[Cys—F'he—D-Trp-Lys-‘k‘hr-C:ys]-Thr-NH2
H

o ,u— D-Nal—cyclo[Cys—Tyr-D-Trp—Lys~Val-Cys]-Thr-NHz

o /”—-!3-Phe-c‘.yclo[Cys—(B-Bromc»—'!'yr)-D-Trp-Lys»Thr-Cys]—Thr-NH2

o M b-Phe-cyclofCys-Tyr-D-Trp-Lys-Thr-CysiNa-NH,

o L b-Phe-cyclalCys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

o JJ——Doc—D—Phe—cyclo[Cys-Tyr—D-Trp-Lys—Abu-Cys]—Thr—N H,
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D- Phe-cycl o[ Cys-Tyr-D Trp-Lys- Thr-Cys] - Nal- NH2 a

D- Phe- cycl opys- Tyr-D- Trp- Lys- Abu- Cysi-Thr-NH2 0 O
Doc- D- Phe-cycl o[ Cys- Tyr- D Trp- Lys- Abu- Cysl - Thr- N H2
(Doc) 3- D- Phe- cycl opys- Phe- D- Tr p- Lys- Thr - Cysj - Thr - ol

0
o L (Doc),D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-CysThr-NH,

0
o )I— (Doc)y-D-Phe-cyclo]Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

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

Q

o /U— (Dac)a-l_ys-l:)-Tyr-D—Tyr-cyc:l:J[C!ys—F’he-D»Trp-Lys-Thr-Cys}-Thr-NH2

e}

o JJ— (D-Ser);-Nie-D-Tyr-D-Ser-cyclofCys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,

O
o ,u— (D—Sea‘)s-Lys—D-Tyr-D-Tyr—r:yck:[()ys-Phe—D-Txp—Lys-Thr-Cys}-Thr-NH2

¢]
N )J-— D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

I
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0 D-Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Val - Cysl - Tr p- NH2 0
,..-1(Doc), - D- Phe-cycl o[ Cys- Tyr-D- Tr p- Lys- Vat - Cysi - Trp- N H2

Doc- Nl e- D- Tyr-D- Ser - cycl or Cys- Tyr-D- Tr p- Lys- Val - Cysi - Tr p- NH2

(Doe) 2-Lys- D Tyr-D-Tyr-cycl opys- Tyr-D- Tr p- Lys- Val - Cysi - Tr p- NH2

(Doc) 3- Lys- r-D Tyr- cycI opys- Tyr - D- Tr p- Lys- Val - Cysl - Tr p- NH2
(D-Ser)5-N 4 prr-DSer cycl opys- Tyr-D- Tr p- Lys- Var - Cysi - Tr p- NH,
(D Ser) s- >D <ty BTy Sﬁ?ysﬂe‘wrﬁ'-yﬁ EWRHEIICysi - Trp- NH2 0
0,-11-D-Ph 0'. PHe- D- Tr p- Lys Thr-Cysl -Thr-ol 0

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

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

\ i Doc-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys |- Trp-NH,
H

N /u— (Doc),~Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys)- Tip-NH,
H

o
N)L_ (D0c);-Lys-D-Tyr-D-Tyr-cyclofCys-Tyr-D-Trp-Lys-Val-Cysl-Trp-NH,
H

N /u-—~ (D-Ser)s-Nie-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Tmp-Lys-Val-Cys]-Trp-NH,
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(Doc) 3- D- Phe-cycl oPys- Phe- D- Tr p- Lys- Thr-eysj - Thr-ol 0

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

(Doc) 3- D- Phe-cycl o] Cys-Tyr-D- Trp-Lys-Val - Cysi -Trp-N H2

Doc- Nl e- D- Tyr - D- Ser - cycl oPys-Tyr-D- Tr p- Lys-Val - CM Trp- N H2

r-D Tyr-cycl opys-Tyr-D-Trp-Lys-Val -Cysj-Trp-Nti 00 N

n O
b D ey Bl O Ry S b Pdadri bt L vh e, B N2 H
H

0
o ,u— D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol

e}
o J—- {Doc)y-D-Phe-cyclolCys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol

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

0
o L ©oc),D-Phe-cyciolCys-Tyr-D-Trp-Lys-Vak-Cys Tro-NH,

o]
o /U-— Doc-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Tip-Lys-Val-Cys}-Trp-N H,

&)
/u——- (Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-Ni
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OO0 NL.,...."...... }---
| D- Phe-cycl opys- (3-Brono-Tyr)-D Trp-Lys-Thr-Cy*Thr-N H2 H 00
)1?,...."...--.J1-- D-Phe-cycl or Cys- Tyr-D-Tr p-Lys- Abu- Cysj -Thr-NH2 N H

0

O/u—- {Doc);-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}- Trp-NH,

O
o J— {D-Ser);-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,

0
o L (D-SenyLys-D-Tyr-D-Tyr-cyclo|Gys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,

o} 0

/”\/\/u— D-Nal-cycto[Cys-Tyr-D-Trp-Lys-Val-Cys}-Thr-NH,

N
H

O o}

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

N
H

o] e}
N /lk/\/u— D-Phe-cyclo[Cys-(3-Bromo-Tyr}-D-Trp-Lys-Thr-Cys}-Thr-NH,
H

O o)

/l-k/\)'— D-Phe-cyc:lo[(:ys—Tyr-D-Tr[:rLys-Abu—Cys]—Thr—NHz
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O (D-Ser)rLys-D Tyr-D Tyr-cycl o[ Cys- Phe- D- Tr p- Lys- Thr - Cysl - Thr - NH2
D- Phe- cycl opys- Phe-D- Trp-Lys- Thr-Cysi-Thr-ol 0
(Doc) 3- D Phe-cycl o[ Cys- Phe-D Trp-Lys-Thr-Cys]-Thr-ol 0
D Phe- cyckVWys-Tyr-D Trp-Lys-Val -Cysl-Trp-NH2 O
(Do03- D- Phe-cycl o[ Cys-Tyr-D-Trp-Lys-Val -Cys]-Trp-NH2 0 jL-
i = §er-cyc|©| Cys- pyr-D- Trp-Lys-Val -Cys)-Trp-NH, 00
Doc-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

b4

O o}

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

N
H

o} o}

H /U\/\)l— (Doc);,-D-F'he~.<:yc:I0[Cys-Tyr-D~Trp-Lyrs—‘L\bu-C),rs]-Thr-NH2

v} 0
N /”\/\/u—— {Doc),-Lys-D-Tyr-D-Tyr-cyclo{Cys-Phe-D-Trp-Lys-The-Cys)-Thr-NH,
H

0 O

/u\/\/u— (Doc),-Lys-D-Tyr-D-Tyr-cyclofCys-Phe-D-Trp-Lys-Thr-Cys]- Thr-NH,

N
H

O o

NW (D-Ser)s-NIe-D-Tyr-D-Ser-cycIo[Cys-Phe-D-Trp-Lys-Thr—Cys]-Thr-NHz
H

o] o}
/u\/\/u— (D-Ser)1O-Lys-D-Tyr—D-Tyr—cyc!o[Cys-Phe-D-Trp-Lys—Thr—Cys]-Thr-NH2
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(Doc) 2- Lys-D- Tyr-D-Tyr-cycl orys-Tyr-D Trp-Lys-Val - CysJ-Trp-NH2 00
(Doc) 3-Lys-D-Tyr-D-Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys-Vat - Cysj - Trp- NH2 00
)(,.,,,,,JL-(D Ser)5-Ni e-D Tyr-D Ser-cycl opys- Tyr-D Trp-Lys-Val - Cysi - Tr p- NH
2 00 (D-Ser)s-Lys-D Tyr-D Tyr-cycl opys-Tyr-D- Tr p- Lys- Val - Cysi - Tr p- NH2
D- Nal - cycl o( Cys-Tyr-D Trp-Lys-Val - Cysi - Thr - NH2
o} 0

{D-Ser)s-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-NH,

o Q

N)k/\)l— D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
H

O o}

N)l\/\/u— (Doc),-D-Phe-cyeio[Cys-Phe-D-Trp-Lys-Thr-Cys)-Thr-ol
H .

Q O

N /lk/\/u— D-Phe-cyclofCys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,

H

O O

/U\/\/u— (Dac),-D-Phe-cyclofCys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,

N
H

o} O

N/U\/\/LL— Doc-Nle-D-Tyr-D-Ser-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,
H

0 (o]
Jl\/\/u— {Doc),-Lys-D-Tyr-D-Tyr-cyclofCys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH,
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D Phe- cycl opys- Tyr - D-Ti p- Lys- Thr - Cysi - Nal - NH2

D- Phe- cycl opys- (3- Brono- Tyr) - D- Tr p- Lys- Thr - Cysi - Thr - NH2

(Doc) 2- D- Phe-cycl opys- Tyr - D- Tr p- Lys- Abu- Cysi - Thr - NH2

(Doc) 3- D Phe- cycl opys- Tyr - D- Tr p- Lys- Abu- Cysi - Thr- NH2 Doc;

Ni e- D- Tyr - D- Ser - cycl oPys- phe- D- Tr p- Lys- Thr - Cysj - Thr - NH2

(Doc) 2- Lys P r-DTyr-cy)clopysr Phe- D- Tr p- Lys- Thr - Cysi - Thr - NH2
A& - oyc] oy d-Plare DB v Syde-Ty ¥ B LysT\Btfcm}\HZNHg
(DSer)s- W e-/D- T} Se'-‘f cycl or Cys- Phe- D- Tr p- Lys- Thr- Cysl Thr-N

O O

N /!K/\/u—-(D-Ser)s-N(e—D-Tyr-D—Ser—cyclo[Cys-Tyr-D—Trp—Lys-Va!-Cys]—Trp—NH2
H

e} o)
/“\/\/u-— (D-Sen)s-Lys-D-Tyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys}-Trp-NH,

D-Nat-cyelo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,

D-Phe-cyclo[Cys-Tyr—D~Trp—Lys-Thr-Cys]-Nal—NH2

D-Phe-cyclo[Cys-(3-Brome-Tyr)-D-Tp-Lys-Thr-Cys]-Thr-NH,

(Doc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}Thr-NH,
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(D-Ser) 10-Lys-D Tyr-D Tyr-cycl o[ Cys- phe-D Tr p- Lys- Thr- Cys] - Thr - NH2
(D-Ser)5-Lys-D Tyr-D Tyr-cyct o[ Cys- phe-D- Tr p- Lys- Thr- Cysl - Thr- N H2
D- Phe-cycl o[ Cys- Phe-D- Tr p- Lys- Thr- Gysj - Thr - ol

(Do03- D- Phe- cycl opys- Pho- D Tr p- Lys- Thr.- CysFThr - ol

D- Phe- cycl opys- Tyr - D- Tr p- Lys- Val - Cys] - Tr p- NH,

(Doc) 3-D Phcl opys-OTyr -D Trp-Lys-Vat - Cysi - Tr p- NH2
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(Doc), - D- Phe-cycl o[ Cys-Tyr- D Tr p- Lys- Abu- Cysl - Thr - NH,

NAEPA- D- Phe- cycl o[ Cys- Tyr-D- Trp- Lys-Abu-Cys]-Th r-N H2 N3 H O

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

ACH,)— ﬁ/\[r (D<:»(;)4-Caeg~D-F’he~cyclo[D-Cys.—Pal-D-Trp-Lys-D-Cys]—Thr~(le)—'E’y1=NH2

)\NH ©

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

CH)— /\”-(D Sen)g-Lys-D-Tyr-D-Tyr-Caeg-D-Phe—
cyclo[D-Cys-Pal-D-Trp-Lys-D-Cys]-Thr-(Bz))-Tyr-NH,

2)3

N/m— cyclo[Cys-Phe-Phe-D-Trp-Lys-Thr-Phe-Cys]-NH,

/(CHz)s N Doc-cyclo[Cys-Phe-Phe-D-Trp-Lys-Thi-Phe-Cys}-NH,
o)

)\NH

HN

— g /\”—— (Dog),-cyclo[Cys-Phe-Phe-D-Trp-Lys-Thr-Phe-Cys]-NH,
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NH Doc- Lys- D Tyr-D- Tyr-cycl o[ Cys- Phe- D- Tr p- Lys- Thr- Cysi - Th r- NH,

(Doc) 4- Lys-D-Tyr-D-Tyr-cycl o[ Cys- Phe- D Tr p- Lys-Thr-Cysl -Th r-N H2
3--",../AEPA-N e- D- Tyr - D- Ser - cycl o[ Cys- Phe- D- Tr p- Lys- Thr-Cys] - Thr-NH2 0
AEPA- Lys- D- Tyr- D- Tyr - cycl o[ Cys- Phe-D- Tr p- Lys- Thr - Cys] - Thr- N H2

Ni e- D- Tyr - D- Ser - cycl o[ Cys- Phe- D- Tr p- Lys- Thr-Oy*Thr-N H2 N

Doc- Lys- D- Pyxe D- Tyr - cycl o[ Cys- Phe-D- Trp-Lys-Thr-Cys]-Thr-NH2 NH or a

N (CH)— H%— cyclo[Cys-Phe-Tyr-D-Trp-Lys-Thr-Phe-Cys]-NH,
A >
S

HN

N CHIN /\”— (Doc)-cyclo[Cys-Phe-Tyr-D-Trp-Lys-Thr-Phe-Cys]-NH,
PN ©
by

HN

_~(CH,) S—u/wv (Doc);-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-Tyr-D-Trp-Lys-Th r-Phe-Cys}-NH,

N
O
O)\NH

HN
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----..y."--Aepa-D Nal -cycl o[ Cys-Tyr-D- Tr p- Lys- Val - Cysi -Thr-N 0O
"o ", - Aepa- D- Phe-cycl o Cys-Tyr-D-Trp-Lys-Thr-Cysi-Nal -NH O RN

S/\”/ Doc-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

0o

s /\“/ (Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-The-Cys]-Thr-ol
o]

s /\n/ (Doc)-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

o]

S/Y Doc-Nie-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys} Thr-ol

o}

s /\n/ Lys-D-Tyr-D-Tyr-cyclofCys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol

o]

3 /\H/(D—Ser)s-Lys-D ~Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
O

s /\ﬂ/( D-8en),4-Lys-D-Tyr-D-Tyr-cyclofCys-Phe-D-Tip-Lys-Thr-Cys]-Thr-ol

(o]

S /\”/AEPA-D-PhecycI ofCys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

O
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0 D Phe-cycl of Cys-Tyr-D- Trp-Lys- Abu- Cys] - Thr-NH

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

(Doc) 2- D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr-NH2, 0
Lm-m- - y/ Aepa- D- Phe-cycl o[ Cys- Tyr- D- Tr p- Lys- Abu- Cysi - Thr-NH 0

0
N /u——Doc-D-Phecyclo{Cys»PheD—Trp—Lys-Thr—Cys]—Thr—ot
H

o
N /u—Doc~D—Phecycfo[Cy&Phe—D-Trp-Lys-Thr-Cys]—Thr—oE
H

o]
N /u—(Doc),,-D-Phe—cyclo{Cys-Phe—D—Trp-Lys~Thr-Cys]-Thr—ol
H

Q
N )L— Doc-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
H

%)
| M ys-DTyr-D-TyreyciolGys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol
H

o
N /”— (D-Sen);-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-o)
H

o]
N )‘L— (D-Ser)y-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys - Thr-of
H

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

g
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Doc- Aepa- D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr-NH2. 0O HN

0O
o /”“ Doc-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-of

Q
o /U* {Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

O
o /”— (Doc),-D-Phe-cyclo[Cys-Fhe-D-Trp-Lys-Thr-Cys]-Thr-of

O
o JL Doc-Nle-D-Tyr-D-Ser-cyelo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-of

g
o )-L Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-o!

e}
o JJ— (D-Ser)s-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

Q
O/“‘ AEPA-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
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Doc), - Aepa- D Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys]-Thr-N H. RN

(Aepa) 2- D- Phe-cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cys] - Thr - NHz

¢} QO
N/U\/\/U‘ Doc-D-Phe-cyclo[Cys-FPhe-D-Trp-Lys-Thr-Cys)-Thi-ol
H

Q 0O

N )J\/\/U__ (Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys|-Thr-of
H

O O

/“\/\/U‘** (Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol

N
H

(@] O

W Doc-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thi-al

N
H

(6] o

N /lk/\)l— Lys-D-Tyr-D-Tyr-cycio[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-o)
H

(o] o

)K/\/”— (D-Sen)y-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Tm-Lys-Thr-Cys]-Thr-ol

N
H

O O

/U\/\/U— (D-Ser),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

N
H

O O

WAEPA-D-Phecyclo[Cys-Ph&D—Trprys-Thr—Cys]-Thr—ol
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0 - 148 -

Dac-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

(Bog),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol

(Dac)-D-Phe-cyclo[Cys-Phe-D-Tip-Lys-Th-Cys]-Thr-ol

Doc-Nle-D-Tyr-D-Ser-cyclofCys-Phe-D-Trp-Lys-Thr-Cys - Thr-ol

Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol

(D-Sen)s-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-of

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

(Doc) 2- D Phe-cycl o] Cys- Tyr - D- Tr p- Lys- Abu- Cy*Thr- N H2
(Doc) 3- D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr-N H2
(Doc) 4- D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] - Thr-N H2
(Doc) 5- D- Phe-cycl o[ Cys-Tyr-D Trp-Lys- Abu-Cysj-Thr-N H2 O

/T Doc-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
H
Q

/(CHz)s__N/\”——(D00)4—D—Phevcyclo[Cys-F’he—D—Trp-Lys—Thr«Cys]—Thr—ol
N H
0

/\Ir Doc-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
H

N AC Hz)aﬁﬁ /TI—(D—Ser)s-Lys—D-Tyr~D-Tyr~cyclo[Cys—Ph&D-Trp-Lys-Thr—Cys]—Thr—oE
O

N /(CHZ)SHﬁ/\”——(D-Ser)1°~Lys-D—Tyr-D—Tyr~cycIo[Cys-Ph&D-Trp-Lys-Thr—Cys]—Thrﬁol
@)

/\ﬂ"AEPA-D-Ph&cyc!o[Cy&Phe«D—Trp—Lys~Thr-Cys]-Thr—oI
H
o
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(Doc) 6- D- Phe-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cys] -Thr-N H2 HN

3 Y D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys[-Thr-NH,
o

s /\ﬂ/ Doc-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,
o

s /\Ir (Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys}-Thi-NH,
o

s /Y(Doc)s—D-Phe—cyclo[Cys—Ph&D-Trp-Lys-Val—Cys]-Thr—NH2
O

s /Y(Doc)4—D-Ph&cyclo{Cys-PheD-Trp-Lys~Va!—Cys]*Thr-NHz

O

s /ﬁ‘]/Doc-Lys-DTyr~D—“I”yr—cyclo[()ys—F’hez~D-Trp-Lys.-Val~CysI—Thr—NH2

o]

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

O
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(Doc) 10- D- Phe-cyc[ o] Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr- NH2  HN
(Doc) 3- D Phe-cycl o] Cys- Tyr - D- Tr p- Lys- Abu- Cys1- Thr - NH2

(Doc) 4- Aepa- D- Phe- cycl o[ Cys- Tyr-D- Tr o- Lys- Abu- Cysi - Thr - NH2
(Doc) 5- Aepa- D- Phe- cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cysl - Thr- N

s Y (D-Sen)-Lys-DTyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,

/\“/ AEPA-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,

- (CH2)3~~H/\ﬂ‘D-F’he-cyt:lo[()ys-Phe-D~Trp-Lys-Val-Cye:]»Thr—NH2

N

H v )

N (CHy) ﬁ /w_ Doc-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys}-Thr-NH,

L,

]
Z

_(CH) ;'}'/\ﬂ_ (Do), D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,

N

=

N 0O

H v )

_(CH)— ” /\”— (Doc)3-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,
0
N /\[T {Doc),-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,
H
0

—N /Tr Doc-Lys-DTyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Val-Cys]-Thr-NH,
H
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(Doc) 6- D- Phe-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cys1- Thr- N1- 12

(Doc)/ 0- Aepa- D Phe-cycl o[ Cys- Tyr - D- Tr o- Lys- Abu- Cy* Thr- N H2

Lys- DTyr- D Tyr-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cys}-Thr-N H2

Aepa- Lys- DTyr - D Tyr-cycl o[ Cys- Tyr- D Tr p- Lys- Abu- Cys] - Thr- N H2

Doc- Aepa- Lys- DTyr-D- Tyr-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cy*Thr- N H2
(Doc) 2- Aep sTI DTyr-D- Tyr-cycl o[ Cys-Tyr - D- Tr p- Lys- Abu- Cy*Thr- N H2

o]
_ N/\”— Lys-DTyr-D-Tyr-cyclofCys-Phe-D-Trp-Lys-Val-Cys}- Thi-NH,
H
0

N /\”— {D-Sen);Lys-DTyr-D-Tyr-cyclofCys-Phe-D-Trp-Lys-Val-Cys}-Thr-NH,
H
o]

/\“~AEPA-D-Phe—cyclo[Cys-Phe-D-Trp-Lys-Val—Cys]—Thr—NH2
H

SY Doc-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
Q

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

(@

S/ﬁ (AEF’A—D-Phe-cyclo[Cys;-Tyr-D-Trp—Lys-Abu-Cys]-Thr—l’\lH2

0]

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

o]
N /U—AEPA—D—P he-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

I
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, - Aepa- Lys- DTyr - D- Tyr-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cysi - Thr- N H2

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

5- Aepa- Lys- Myr - D- Tyr - cycl o[ Cys- Tyr- D- Tr p- Lys- Abu- Cy* Thr - N H2

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

2- (Aepa) 2- Lys- DTyr-D-Tyr-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr- N H2
Phe- cycl o] Cysc-) Tyr-b-Trp-Lys- Abu-Cysi-Thr-NH2 O

H

m N N N N N

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

Q
o )l—AEPA—D~F’he-cyc[o[Cys-Tyr—D-Trp-Lys,-;‘xbu-Cys]-Thr—NH2 Compound G

O (0]

)’k/\/”“ D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cysj-Thr-NH,

N
H

O O

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

N
H

o] (o]

/lk/v”—- AEPA-D-Phe-cyelo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

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,,
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0 1 "-Aepa- D Phe-cycl o[ Cys- (3-1odo-Tyr) - D Tr p- Lys- Val - Cys] - Thr- N H2
D- Phe-cycl o] Cys-(3-10do-Tyr)-D-Trp-Lys-Val - Cy*Thr-N H2

D-Phe-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

{B0og)-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

Doc-D-Phe-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

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

’(CHz):T'N/\”— Dac-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,, Compound D
H o

N
O)\NH

HN

N~(CH )N /j]— (Doc),-D-Phe-cycla[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
H o

)\NH

HN

- E /\g—— 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
)3 m 2
O
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Doc- Aepa- D- Phe-cycl o] Cys-(3-1 odo-Tyr)-D- Tr p-Lys-Val - Cys]-Thr-N H2
(Doc) 2, - Aepa- D- Phe-cycl o] Cys- (3-10odo-Tyr) - D Tr p- Lys- Val - Cysj - Thr - NH2
(Doc) 4- Aepa- D- Phe-cycl o[ Cys- (3-1 odo-Tyr) - D Tr p- Lys- Val - Cys] - Thr-N H2
Doc- D- Phe-cycl o[ Cys-(3-10do-Tyr)-D Trp-Ly s-Val-Cys]-Thr-NH 10 H
(Doc) 2- D- Phe-cycl o[ Cys-(3-10do-Tyr)-D Trp-Lys-Val -Cy*Thr-N H2

(Doc) - D- Phexcycl oj eys-(3-1 odo-Tyr)-D Trp-Lys-Val -Cy*Thr-NH2 0 |10

O

N~ (CH,)s— ﬁ /\ﬂ— AEPA-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

0]
O)\NH

N

SY Doc-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]- Thr-NH,
O

S/\”/ {Doc),-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,
o}

S/Y AEPA-Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

O

S/\ﬂ/ AEPA-Lys-D-Tw-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,,

N SN SY Nle-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

N N S/Y Doe-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

P
/'
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H (Doc) 4- D- Phe- cydo[ Cys- (3-1 odo- Tyr) - D- Tr p- Lys- Val - Cys] - Thr-N H2 0

N Doc-Lys-DTyr-D Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cy*Thr- N H2

(Doc) 2- Lys- DTyr- D Tyr - cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cys]-Thr-N H2 0

N/\ S/Y (Boc),y-Lys-D-Tyr-D-Tyr-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thi-NH,

NnH O

N AN s /Y AEPA-Nie-D-Tyr-D-Ser-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-NH,

or

N/\ S/\n/AEPA-Lys-D-Tyr~D—Tyr—cyclo[Cys—PheLD-Trp—Lys—Thr—Cys]—ThrAN H,

A O
)

or a pharmaceutically acceptable salt thersof.
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N (Doc), - Lys-DTyr-D Tyr-cycl of Q/s-Ty'r- D Tr p- Lys- Abu- Q/‘si -Thr-NH 010

o N (
(Doc), -Lys-DTyr-D Tyr-cycl o[ Cys- Tyr-D- Tr p- Lys- Abu- Cys] - Thr- N H2
(Doc) 5-Lys-0ryr-D Tyr-cycl o[ Cys-Tyr-D Trp-Lys- Abu-Cy*Thr-NH2 10
(Doc) B-Lys-DTyr-D Tyr-cycl o[ Cys-Tyr-D- Tr p- Lys- Abu- Cysi -Thr-N H2 0
! r The-N
HN ' S/ﬁ]/Aepa—D»Nal—(:y(:Eo[Cys.-Tyr-D-Trp-Lys—Va -Cys}-Thr-NH,
=== O

--I I
(—Z

S/\H/Aepa«D-Phe—cycIo[Cy:s«Tyr-D-Tn:»-Lys-Thr—Cys]—Na!—NH2

HN
= 0
N
"l
H
' s /\”/ Aepa-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol
HN
e 0
N
"l
A
' 3 /\ﬂ/ Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
HN '
— 0
N
Tl
H
HN ! S/\ﬂ/Doo—Aepa-D-Phe—cycio[Cys-Tyr—D—Trp-Lys-Abu—Cys]—Thr-NH2
== O
N
il
H
H ' S/W.K {Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
N
== 0
N
"l
H
) (Doc);-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH,
== 0

&

- I

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

0

-~IL T
<—Z

s (Doc);-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
HN /\ﬂ/
= O

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

)

T T
<*Z

S (Aepa),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
iy i
— O
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.----Aepa- Aepa- D Plie-cycl o[ Cys-Tyr - D Tr p- Lys- Abu- Cys] - Thr-NH2 0

Aepa- Aepa- D- Phe-cycl o[ Cys- (3-1 odo-Tyr)-D Tlp-Lys-Val - CA-Thr-NH2 0 Ae pa- Ae
pa- D-P he-cycl o[ Cys-Tyr-D Trp-Lys-Abu-Cys]-Thr-N O

Aepa- Aepa- D- Phe- cycl o[ Cys-(3-1odo- Tyr) - D Tr p- Lys-Val- Cysl-Thr-N H2

N ] S/\”/ Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

= 0]

52

S/\”/Aepa~LysuDTyr—D—Tyr-cyclo[Cys—Tyr—D~Trp—Lys—Abu—Cys]—Tl’xr—r\IH2

Q

Z

S /\”/Doc-Ae;:)a—Lys»DTyr—D—Ty‘r—cyv:lo[Cys—Tyr-D-Tr;:»—Lys«Aways]—Thr-NH2

]

\ =z
&

"l
K
HN : 8/\n/(Doc:)z-Aepa\-Lys—DTyr—D—'Tyr~<:yclo[Cys-Tyr—D-Trp—Lys—/—\bu-Cys}-Thr—NH2
== O
N
"l
B
N ' s /\[( (Doc);-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
= O
N
"l
h
HN ! S/\n/ (Doc) p-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
— O
N
Tl
H .
, s (Doc)s-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
Hy g
= O
N
"l
H
: s {Doc)g-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
HN /\ﬂ/
= 0O
N
"l
H
) s {Dac),~(Aepa),-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
HN Aﬂ/
—— ]
N
"l
l? (Aepa),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
HN S/\”/

\

O

<fz
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Aepa-Aepa-Lys-D—Tyr-D—Tyr-cycIo[Cys-Tyr-D-Trp-Lys-Abu-CysI-Thr-N H2 0
se-cyclo [Cy s-Ty r-D-Trp-Lys-Abu-CMT h r-NH 2 0
Aepa- Aepa- D- Phe-cycl o[ Cys-(3-1odo-Tyr)-D Trp-Lys-Val -Cys]-Thr-N-E2 0

-~

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

HN
—= O

=

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

H
O

A&

" s /ﬁ]/Doc-Aepa—D-Phe-cycl(:\[Cys—(3—lodo—Tyr).D-Trp-L},fs-Vaﬂ-Cys]-Thr-NH2

O

H Y(Doc)z-Aepa -D-Phe-cyclo]Cys-(3- Iodo~Tyr) -D-Trp-Lys-Val-Cys}-Thr-NH,

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

H
0]

S/\”/Doc—D-Phe—cyc!o[Cys—(3-[odo~Tyr)—D—Trp~Lys—VaI-Cys]-Thr—NHz

H
0O

s /\”/(Doc)Z—D-F’he—cyclo[Cys—(B—Iodo*Tyr)-D-Trp-Lys—VaI-Cys]-Thr-NH2

HN
0O

) /j/\ /\”/(Doc)3 -D-Phe-cyclo[Cys-(3-ledo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,

H

s /\ﬂ/ {Doc),-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
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or  Aepa- Aepa- Lys- D- Tyr- D Tyr-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cys] - Thr-NH 2 0
or a pharmaceutically acceptable salt thereof. 5. A conpound according to
the formul a:

Aepa-D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-N H1

Aepa-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys}-Thr-ol

0
/\ﬂ/Aepa-D-Ph&cyclo[Cys—Tyr—D—Trp-Lys—Thr—Cys]-Na[—NH 2

0

o

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

H

T
T

H
N ; Doc-D-Phe-cyclo][Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH N
Ho
H .
, (Doc)2—[)-Phe—cyclo[Cys—Tyr-D-Trp—Lys~Abu—Cys}~Thr-NH?_ .
N -
== O
Ho
; Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]- Thr-NH
N i
= 0]
H |
H
' Doc~Aepa-D~F‘ht—:ucyclo[Cys-Tyr—D-Trp-Lys—Abu-Cys]-“l’hr-NH2
w v
— (o}
"l
H,’ {Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH N
N -
= 0]
B
H
. (Doc) ,-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH 5
N -
== O
H
H
; (Aepa) ,-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH 5
HN /\ﬂ/ \
—— O
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6- Met hy1- 813- er gol i nyl met hyl t hi oacet y| - D- Phe- ¢( Cys- Tyr - D- Tr p- Lys- Abu- Cys) - T

hr - NH2
6- n- propyl-813-ergolinyl met hyl t hi oacetyl - D- Phe- ¢c( Cys- Tyr - D- Tr p- Lys- Abu- Cys)

-Thr-N H2;
6- D- Met hyl 813- ergol I nyl met hyl t h1lam nosucci noyl - D- Phe-c( Cys- Tyr-D- Tr p- Lys- A

bu- Cys) - Thr Doc- Lys-D-Tyr-D-Tyr-cycl o[ Cys- Tyr-D-Tr p-Lys- Abu
0- Cys] - Thr

HN

/\”/ Lys—DTyr—D-Tyr—cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]—Thr-NH,z
e}

/\’(Aepa-Lys-DTyr-D-Tyr—cyclo[Cys—Tyr—D-Trp-Lys—Abu-Cys]—Thr—N HQ.
HN &~
O

H
}—? /ﬁ_rDoc—Aepa-Lys- DTyr- D—Tyr—cyclo[Cys—Tyr—D-Trp—Lys—Abu-Cys]—Thr—NHz
HN :
== 0
H
*-! (Doc)-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH
N - .
— O
H

H
N ' /\”/(Docb—Aepa»Lys—DTyr—D—Tyr—cyclo[Cys-Tyr—D—Trp—Lys—Abu—Cys]-ThnNHz
— O
H

HN H /\H/ {Doc)-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
S 0O
B
H
N ’ (Doc)s-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,,
= o

H

!
H
N (Doc)s-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
= 0]
H
}—? (Doc),-(Aepa)-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH )
HN /}]/
— (e}

H o
!—? (Aepa),~-D-Phe-cycl o[Cys—Tyr~D—Trp-Lys-Abu-Cys]—Thr—NH2
HN N
= QO
H
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------..."(Aepa- D Phe-cycl o[ Cys- Tyr - D- Tr p- Lys- Abu- Cysl - Thr- N H2
Aepa- Aepa- D- Phe-cycl o[ Cys- 0(3-10do) Tyr-D-Tr p- Lys- Val - Cys] - - Thr - NH2

B
HN y S/\n/ Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
— O
N
o
K
N ' S /\”/ D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys}-Thr-NH,
H :
= )
N

o
H
HN ! S/\”/ Doc-Aepa-D-Phe-cyclo[Cys-(3-lodo-Tyn)-D-Trp-Lys-Val-Cys]-Thr-NH,
—= O
N

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

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

S/I]/
T

' S/\ﬂ/Do<3~D~F’he—cyclo[CyS-(3—!odo-Tyr)—D—Tr;%Lys—VaLCys]—Thr-NH2
— o}

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

O

s (Doc),-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys}-Thr-NH,
HY e
— o

S/ﬁ]/(Doo)‘l—D~F’he-cyc:(o[Cys—(3—!odo—Tyr)—D—Trp~Lys~Va[—Cys]—ThrﬂNH?_
@]
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Doc- Doc- D- Phe-cycl o(Cys- Tyr-D- Trp-Lys- Abu- Cysi - Thr-N1-12
(6-N-propyl-8P-ergolinyl)nethylthioacetic acid; or

(6-N-nethyl -8[ 3-ergol i nyOnret hyl t hi oacetic acid; or a pharmaceutically
acceptabl e salt thereof. 6. A conpound of the formula CH 2S(CH 2 )-CO 2R1

wher ei n:
H
N ] s /\”/ Doc-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
= Q
N
"l
K
J s (Doc),-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
HN Aﬂ/
= 0
N
"l

H
N ' S/\ﬂ/(Doc)g-Lys-DTyr—D—Tyr—cyclo[Cys—Tyr—D—Tr;:w-Lys—Abu—Cys]~Thr—NH2
Y 0
N
"l
H .
N ' S/\”/ (Doc),-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
— 0O
N
H
K
: S (Doc)g-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
0 -
— O
N

/\ﬂ/ (Doc)g-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
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Ris H Cl4 alkyl, ally!, alkenyl, or -CN, Rl is H Cl1_6 alkyl, or
arylalkyl; and n is an integer between 0 and 10 inclusive; or a
pharmaceutically acceptable salt thereof. 7. A conpound according to one of
claim5 or claim®6, wherein said compound is:
(6-N-propyl-813-ergolinyl)nmethylthioacetic acid;
Et hyl (6- N- prapyl-8(3-ergolinyl)nethylthioacetate;
3}@rgollnyl)nethylthloacetlc acid; or

g ety - bhy@@&tﬁya-tfﬁ‘ﬂ 0f-LyaAphasmerty | cal |y
: OZOH wher ei n:

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

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

S /\n/(!3«0(;)4-Lys-DTyr—D—Tyr~c:yclo[Cys-Tyr~D»Trp—Lys—Abu—Cys]—Thr—NH2

O

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

O

s /ﬁ_((Doc)e-Lys—DTyr—D-Tyr—cyclo[Cysit'yr—D-Trp—Lys—Abu-Cys]-Thr-NH2

o}
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Ris H Cl14 alkyl, allyl, alkenyl, or -CN, with nethanesul fonyl chloride in
pyridine, and subsequently with a conmpound of fornula HS(CH2)-0C2-R1,
wherein RL is Cl1L 6 alkyl, or arylalkyl and n is an integer between 0 and 10
inclusive, in order to yield a conpound according to claim6 in which R is
Cl-6 alkyl, or arylalkyl. 9. A process for the synthesis of a conpound
according to.claim@8, conprising the step of hydrolyzing the resulting

¢ formula CH 2S5(CH 2)n-00 2R1 wherein: Ris H G _4 al kyl,

OL~ LN g:a/\j;\ﬁ/@m@)-la{ekcy&fo[Oys-T:}zF-MJTaJ-Llyy-lt\bu-@miTHﬂng an i nteger
o

H
HN ! SA”/(Doc)z-D-Phe—cyclo[Cys-Tyr—D—Trp—Lys—Abu-Cys]-Thr-NH2
= O
N
"l
H
; s {Doc),-D-Phe-cyclolCys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
— O
N
L
H
) s {Doc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
" 7

= 0

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

O

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

O

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

0
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in order to yield a conmpound according to claim6 in which Rl is H
wherein Ris H Cl_4 alkyl, allyl, alkenyl, or -CN, and n is an integer
between 0 and 10 inclusive, conprising the steps of coupling a conpound of
the formula CH2S(CH 2)n-0O2 H wherein Ris H, Cl_4 alkyl, allyl, alkenyl,
or -CN;, and n is an integer between O and 10 inclusive, with partially
protected somatostatin, and deblocking the resulting conpound. 11.A process
for the syﬂ!ﬁishs of a compound of the forrmula wherein Ris H, Cl-4 alkyl,
SN\ - CN:

ally!, al (DoB),-BiRhé-ticieged-Tybe e enAR-@mehifHj ncl usi ve,
conprisﬁ'tJWiili
N

5 of “coupl i ng a conmpound of the formula
o}

s /\n/ (Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
s /\n/ {Doc)s-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
8/\[r {Doc)s-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,
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CH2 S(CH 2)n-02 H wherein Ris H Cl_4 alkyl, ally!, alkenyl, or -CN, and
nis an integer between 0 and 10 inclusive, with a optionally partially
protected somatostatin derivative; and, when the sonmatostatin derivative is
partially protected, deblocking the resulting conmpound. 2.A conpound
according to the formul a: 0
N. - - D- Phe-cygl o[ Cys- Tyr-D- Tr p- Lys- Abu-Cysi -Thr-N H2 O
0
H

H l
x\\\N N\)]\ _ N = _N. | " R » _
\r( Aepa-D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,
0

l O
H
AN N\)j\
\ﬂ/ Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Thr-Cys]-Nal-NH,
O

I o
wl ﬁ i N\)J\
HN i j‘]/ Aepa-D-Phe-cyclo[Cys-Phe-D-Trp-Lys-Thr-Cys]-Thr-ol
@]

- I

-~I T

I O
H
IS N N\/U\ — . _ = - -
\[r D-Phe-cyclo[Cys:Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
O

l O
H
“”N\”/N\/U\ Doc-D-Phe-¢ -Abu-Cys]-Thr-
-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
O

N
H | [ o
H
, H
; ‘\\‘N N\/“\
HN \ﬂ/ D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thi-NH,,
- 0
N
. 0
, H
L
HN \H/ epa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,,
= 0
N
. 9
' H
, N
HN o NT \/“\ Doc-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
= 0
N
. 9
) H
: \\\\N N\)J\
HN \ﬂ/ {Doc),-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,,
— O
N
H | o
K b

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

l @]
N N\)J\
o N\ﬂ/ (Aepa),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
8]
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or a pharmaceutically acceptable salt thereof. ?3,Use of a conpound
according to any one of clains t 2, or a pharnmaceutically acceptable salt

t her eof ,

in the preparation of a medicanent for eliciting a dopam ne

receptor agonist effect in a subject in need thereof Use of a
conpound according to any one of clainms 1-11, or a pharmaceutically
acceptable salt thereof, in the preparation of a nmedicanent for eliciting a
somatostatin receptor agonist effect in a subject in need thereof.

ef f ect

t her eof ,

|'
'

ana

H
HN

H

H
HN

H

H
HN

R

A

vq{accordlpg bo any one of clalns I- i2.,,0r a

c salt thereof, in pr%paratlon of a
neousl ))'ySeEfT?"éj Y ‘éo[dﬁ?){yho Tr&”ﬁ' HhE Fecept or agoni st

ost &tin receptor agonist effect in a subject in need

H .
N
oo N\ﬂ/ \/U\ Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

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

N\)l\ '
(Doc),-Aepa-Lys-DTyr-D-Tyr-cyclofCys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,,

O

l QO
i N\/U\
(Doc)s-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

O

H
St N N\/U\
\ﬂ/ (Doc),-Aepa-Lys-DTyr-D-Tyr-cyclojCys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
O
] o}
H
aadd N N " " _ - M. - _ . — - o | i
\”/ {Doc)s-Aepa-lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
o

H
.oy N N \/U\
\n/ (Doc)s-Aepa-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

H
o N\H/N\),\(Doc)z-(Aepa)z—Ly&DTyr—D-Tyr—cyclo[Cys~Tyr—D-Trp-Lys—Abu—Cys]—Thr—N H,

.9

N
o N\ﬂ/ \)J\(Aepa)Z-D—Phe—cyclo[Cys—Tyr-D-Trp—Lys-Abu-Cys]—Thr—N H,

@]
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(:).A pharmaceutical conposition conprising an effective anount of a
conpound according to any one of clains 1-12.,0r a pharmaceutically
acceptabl e salt thereof, and a pharmaceutically acceptable carrier. n"Use
of a conmpound according to any one of clainms 1-0-, in the preparation of a
medi canment for treating a disease in a subject, wherein said disease is
selected framthe list consisting of lung cancer, gliom, anorexia,

hypot hyr oi thperaldost ronism H pylori proliferation, acronegaly,
restenosj s o’ _‘\W§%§g_eﬁg.c§7,Oggg_@jogﬁyg_p_ﬁ,zgf,s_e\;ap@g}_j@,mz| nt er nal
pancr ea doc‘stggand ascites, VIPoma, nesidoblastosis,

hyperi nsulin ngastrinoma, Zollinger-Ellison Syndrone, diarrhea, AlIDS
rel at ed di | chenot herapy rel ated diarrhea, scleroderma, Irritable
Bowel Synd ﬁipanc&eaﬂiti , smal |l bowel obstruction, gastroesophageal
reflux, d nagasi.cm p-PRMSI AN 3180 BN BATA DBV §ARAARE r Opi nona,

hyper parath aves' Disease, diabetic neuropathy, Pagers disease,
pol ycysti .éymiisease, thyroi d cancer, hepatone, |eukem a, neningi ona,
cancer cachexi ,Iorthostatic hypot ensi on, postprandi al hypotension, panic
att acks, @ ereting aden s, Acronegaly, TSH secreting adenonas,

prol act | Se€ratimg: > DbdIEM-O-HRBRcEl UcRaPNemB.Lysdhahgtesmrel | it us,
hyper | i pi insulih insensitivity, Syndrone X, angi opathy,
proliferative szlnopathy, dawn phenonenon, Nephropathy, gastric acid
secretion, peptic ulcers, enterocutaneous fistula, pancreaticocutaneous
fistul a, g synﬂroﬁgéj@ftery di arrhea syndrone, pancreatitis,

gastroi pte 3 'sTWg?é € C¥ (Bdc),AgoalDLHRB Eyclo] R G- QY ERES TrB Lys A& T TH-NS,,

al | ograft i on, aft vessel bleeding, portal hypertension

gast roi nt estingl Y'bl eedi ng, obesity, and opioid overdose. Use of a

h

conpound g to clairg 11, wherein said disease or condition is
acr onegal Use éf conmpound according to any one of clains
13, 14, 1k Sal c ﬁtﬁbﬁﬁ@—D‘rF@e-cyc[o[Cys»(3-Iod0—Tyr)—D—Trp~Lys~Va|~Cys]-Thr~NH2

ng:a
D Tr p- Lys- Abu- Cys1-Thr-NH2 O

] ¢
H
N
o NT VlK Doac-D-Phe-cyclofCys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
(0]

| 0
H
N
NT \/[k {Doc),-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
0

| 0
H
it N\”/N\)k {Dog),-D-Phe-cyclo[Cys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
O

0O
\)k(DO(:)4-D-Phe—cyclo[Cys—(3-lodo—Tyr)—D—Trp—!.ys—VaI~Cys]—Thr—NH2
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or a pharmaceutically acceptable salt thereof. 20, A pharnaceuti cal
conposition according to-claim1l', wherein said conpound is: or a
pharmaceutically acceptable salt thereof. 21. A conpound according to claim
1 or 2, wherein z is a noiety conprising -H, -OH (Cl-Co)alkoxy,

aryl al koxy, -NH2, or -NRI9R1O;

--T

| o
H
sind N N\)k _ _ _ -
\ﬂ/ Doc-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thi-NH,
0

0O
\/U\ {Doc),-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

O
PPN
HIN N N\ﬂ/ (Doc)y-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
== 0
N
H
H R
HN A \”/ (Dac),-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
= O
N
B

l o}

0 N\/U\ -

o N\n/ (Doc)-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-The-NH,
0]

l O
H
N
o N\]-r \/U\ {Doc)s-Lys-DTyr-D-Tyr-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
Q
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or a pharmaceutically acceptable salt thereof, 22, A compound according to
claim2l1l, wherein z is a noiety conprising -H -OH (Cl- C6)al koxy, or
benzyl; or a pharmaceutically acceptable salt thereof. 23, A conpound
according to claim21, wherein said conpound is according to the formul a:

or a pharmaceutically acceptable salt thereof.

0
H |
Ll H
ll N
HN o N\ﬂ/ \)J\ (Doc),-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,
= 0
N
B
0
H P
: \\“ N\)J\
HN . \n/ (Doc),~Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
== 0
N
Ho
H |
: N N\)}\ D D-Phe-cycto[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH
HN . \n/ (Doc)s-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}- 2
== 0
H
_ | 0
H
N
N\ﬂ/ \/lk(Doc)a—D-Phe-ccho[Cys—Tyr—D»Trp—Lys—Abu—Cys}Thr—NH2
0
H R
| H
] N
HN N\ﬂ/ \)J\ (Doc),,-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
= 0
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! S/\H/Aepa—Aepa-D~F’he-cyclo[Cys-Tyr— D-Trp-Lys-Abu-Cys]-Thr-NH,
0

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

= O

o)

H
HN i S/\ﬂ/ Aepa-Aepa-D-Phe-cyclofCys-(3-lodo-Tyr)-D-Trp-Lys-Val-Cys]-Thr-NH,
== O
N
"L
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) /\ﬂ/ Aepa-Aepa-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,

== 0

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

)

or

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

0]

or a pharmaceutically acceptable salt thereof.

5. A compound according to the formula:

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

O o}

M (p-ser)gLys-D-Tyr-D-Tyr-

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

6-Methyl-83-ergolinylmethylthioacetyl-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH; ;
6-n-propyl-8p-ergolinylmethylthioacetyl-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH; ;

6-D-Methyl-8p-ergolinylmethylthlaminosuccinoyl-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-
NH2 ’

D-Phe-¢{Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH,

N ; S/w]/ Aepa-Lys-D-Tyr-D-Tyr-cyclo[Cys-
Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,,

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

¢

Doc-Lys-D-Tyr-D-Tyr-cyclo[Cys-
Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
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HN ' S/\ﬂ/ Lys-D-Tyr-D-Tyr-cyclo[Cys-
— o Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,,

N
"l
H
HN : 8/\”/ Aepa-Aepa-D-Phe-cyclo[Cys-
— o Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH,
N
"l
H
HN ' 3 /}}/ Aepa-Aepa-D-Phe-cyclo[Cys-
—- O {3-lodo)Tyr-D-Trp-Lys-Val-Cys}-Thr-NH,

H
HN : S/\ﬂ/Aepa»D—Phe—cyclo[Cys»Tyr»D-Trp—Lys-Abu-Cys}-Thr—N H,
= O
N
o
i
HN ! S/\ﬂ/ Aepa-Aepa-D-Phe-cyclo[Cys-
i o (3-lodo) Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,
N
A

s /\f( Doc-D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys}-Thr-NH,

O
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or

S/\ﬂ/ Doc-D-Phe-cyclo]Cys~(3-odo) Tyr-
4 D-Trp-Lys-Val-Cys]-Thr-NH,

Doc-Doe-D-Phe-cyclo{Cys-

N
s
/T\ o Tyr-D-Trp-Lys-Abu-Cysl-Thr-NH,

(6-N-propyl-8B-ergolinyl)methylthioacetic acid; or
(6-N-methyl-8B-ergolinyl)methylthioacetic acid;
or a pharmaceutically acceptable salt thereof.

6. A compound of the formula

CH,S(CH,),-CO,R"

wherein:
R is H, C4 alkyl, allyl, alkenyl, or -CN;
R'isH, Cig alkyl, or arylalkyl; and
n is an integer between 0 and 10 inclusive;

or a pharmaceutically acceptable salt thereof.

7. A compound according to one of claim 5 or claim 6, wherein said compound is:
(6-N-propyl-8p-ergolinyl)methylthioacetic acid,;
Ethyl(6-N-propyl-8B-ergolinyl)methylthioacetate;
(6-N-methyl-8(3-ergolinyl)methylthioacetic acid; or
Ethyl(6-N-methyl-8(3-ergolinyl )methylthioacetate;

or a pharmaceutically acceptable salt thereof.

8. A process for the synthesis of a compound according to claim 6, comprising the

step of treating a compound of the formula

-16h -



wherein:

Ris H, Ci4 alkyl, allyl, alkenyl, or -CN;

with methanesulfonyl chloride in pyridine, and subsequently with a compound of formula
HS(CH,),-CO»-R', wherein R' is C, alkyl, or arylalkyl and n is an integer between 0
and 10 inclusive, in order to yield a compound according to claim 6 in which R' is Cy.

alkyl, or arylalkyl.

9. A process for the synthesis of a compound according to claim 8, comprising the step of

hydrolyzing the resulting compound of the formula

CH,S(CH,),-CO R

wherein:

R is H, C;.4 alkyl, allyl, alkenyl, or -CN;
R'is Cry alkyl or arylalkyl; and

n is an integer between 0 and 10 inclusive ;

in order to yield a compound according to claim 6 in which R' is H.
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10. A process for the synthesis of a compound of the formula

CH,S(CH,),,-CO-Somatostatin

A\
N
H

wherein R is H, C;4 alkyl, allyl, alkenyl, or -CN; and n is an integer between 0 and 10

inclusive, comprising the steps of coupling a compound of the formula

CH,S(CH,),-CO,H

wherein R is H, C,.4 alkyl, allyl, alkenyl, or -CN; and n is an integer between 0 and 10

inclusive, with partially protected somatostatin, and deblocking the resulting compound.

11. A process for the synthesis of a compound of the formula

CH,S(CH,),-CO-Somatostatin Derivative
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wherein R is H, C4 alkyl, allyl, alkenyl, or -CN; and n is an integer between 0 and 10

inclusive, comprising the steps of coupling a compound of the formula

CH,S(CH ),-CO,H

wherein R is H, C;4 alkyl, allyl, alkenyl, or -CN; and n is an integer between 0 and 10
inclusive, with a optionally partially protected somatostatin derivative; and, when the

somatostatin derivative is partially protected, deblocking the resulting compound.

V2, A compound gccording to the formula:

O

or a pharmaceutically acceptable salf thereof.

13, Use of a compound according to any one of claims V=2 ,or a pharmaceutically
acceptable salt thereof, in the preparation of a medicament for eliciting a dopamine receptor

agonist effect in g subject in need thereof.

U\q Use of a compound according to any one of c?aims%*kli 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.

5. Use of compound according to any one of claims \”Qpi‘ a pharmaceutically

acceptable salt thersof, in the preparation of a medicament for simultaneously eliciting both
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a dopamine receptor agonist effect and a somatostatin receptor agonist effect in a subject in

need thereof.

6. A pharmaceutical compasition comprising an effective amount of a compound
according to any one of claims 1-12 or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

(RE Use of a compound according to any one of claims \=\%,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, Irritable Bowel Syndrome, pancreatitis, small bowel

obstruction, gastroesophagea!l 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
turmnor, angiogenesis, arthritis, allograft rejection, graft vessel bleeding, portal hypertension,

gastrointestinal bleeding, obesity, and opioid overdose.

\5% Use of a compound according to claim 41, wherein said disease or condition is

acromegaly.
19. Use of a compound according to any one of claims 13, 14,15 ori@ wherein said

compound is

/\”/ D-Phe-cycio[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH2

O

or a pharmaceutically acceptable salt thereof.



20, A pharmaceutical composition according to claim: \%, wherein said compound is:

S/\ﬂ/ D-Phe-cyclo[Cys-Tyr-D-Trp-Lys-Abu-Cys]-Thr-NH2

HN

G
N

"l
or a pharmaceutically acceptable salt thereof,

2V, A compound according to claim 1 or 2, wherein z is a moiety comprising -H, -OH,
(C4-Cs)alkoxy, arylalkoxy, -NHs,, or -NRIR10;
or a pharmaceutically acceptable salt thereof.

22. A compound according to claim 2 , Wherein zis a maoiety comprising -H, -OH, (C1-
C8)alkoxy, or benzyt;
or a pharmaceutically acceptable salf thereof.

23, A compound according fo claim 2! , 'Wherein said compound is according to the

formula:

LN o) !
L _~CH,  ~CH,

or a pharmaceutically acceptable salt thergof.
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