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BACKGROUND OF THE INVENTION

Growth hormone is a hormone which stimulates growth of all tissues éapable' of
-growing. In addition, growth hormone is known to have a number of effects on

10 metabolic processes, e.g., stimulation of protein synthesis and free fatty acid
mobilization and to cause a switch in energy metabolism from carbdhydratc to fatty
acid metabolism. Deficiency in growth hormone can result in a number of severe
medical disorders, e.g., dwarfism. |

15 Growth hormone is released_from.thc pituitary. The _r_cleésc is under tight control of
a number of hormones and neurotransmitters either directly or indirectly. Growth
hormone release can be stimulated by growth hormone releasing hormone (GHRH)
and inhibited by somatostatin. In both cases the hormones are released from the
-hypothalamus but their action is mediated -primarily via specific receptors located in

20 the pituitary. Other compounds which stimulate the release of growth hormone from
-the pituitary have also been described. For example arginine,
L-3,4-dihydroxyphenylalanine (L-Dopa), glucégon, vasopressin, PACAP (pituitary
adenylyl cyclase activating peptide), muscarinic recéptor agonists- and é 'synthethic
hexapeptide, GHRP (growth hormone releasing peptide) release endogenous growth

25 hormone either by a direct effect on the pituitary or by -affecting the release of ‘GHRH

and/or somatostatin from the hypothalamus.



adenylyl cycl ase activating peptide), nuscarinic receptor agonists and a
synt het hi c hexapepti de, GHRP (growth hornone rel easing pepti de) rel ease.
endogenous growth 25 hornone either by a direct effect on the pituitary or
by affecting the rel ease of GHRH and/ or somatostatin fromthe

hypot hal anus. 2 2 In
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10 The composition of growth hormone releasing peptides or peptide derivatives is
"important for their growth hormone releasing potency as well as their bioavailability.
It is therefore the object of the present invention to provide peptides with growth
hormone releasing properties which have improved propérties relative t6 known
peptides of this type. ' |

15 SUMMARY OF THE IﬁVENTION
Accordiqgly, the present inventfon relates to a compound of general formula I
'A-B-C-D(-E),
wherein pis Q or 1;

A is hydrogen or R'-(CH,),-(X),-(CH,),-CO-, wherein
20 qis Oor an'intcger between 1 and 5;
ris 0 or 1;
s is 0 or an integer between 1 and 5; _
R!is hydrogen, imidazolyl, guanidino, pif)erazino, morpholino, piperidino or N(R?)-
R’, wherein each of R? and R’ is independently hydrogen or lower alkyl optionally
25 - substituted by one or more hydroxyl;'- pyridinyl or furanyl groups; and



A- B- C- D(- E)[err] wherein p is 0 or 1; A is hydrogen or

[err] wherein 20 gis 0 or an integer between 1 and 5; r.is O or
1; "s-is 0 or an integer between 1 and 5; - [err] i s “hydr ogen,
i m dazol yl ,- guani di no, pi perazino, norpholino, piperidino or N [err]
[err] V\,herel n each of [err] is indepen%e;ntly hydrogen or | ower al kyl
optionally 25 substituted by one or re hydroxyl, pyridinyl or furanyl
groups; and X,
when r is 1, %SVheQE is hds ANH-o¢HRy -CH=CH-,
or Rl?RuS wherel n each of [err] and [err] mdependently
hydrogen or | éwer al k Bis wher 0 or I; u
is 0 or 1; -C- G an are am#gmd resi S sete d fromthe group
" consisti ng ofdgatural L- 10 amYo aci'ds or eir co pondi ng D-
| soners, B‘n nat ural am no aci ds such as 1, 4-diram nobutyric acid,
. am noi sgbut Y"v}lfer&ﬁ' &ch%fq{d AAdIROR Ak P dently! H}drd’gen or lower ‘alkyl;
am nophenyl al'ani ne, 3-pyridylalanine,
1,2, 3, 4- tétlﬁaﬁ@cfrﬂ) sepreimol i ne- 3- car boxylic acid,

1, 2,3, 4- tetr%hg/ﬁroni)rhar man- 3- car boxyI I'c acid, N net hyI anthranl lic acid,

uisQor 1;

‘G and H are amino acid residues selected from the group consisting of natural L-
10 amino acids or their corresponding D- isomers, or non-natural amino acids such

as l,4-diaminobutyric acid, aminoisobutyric acid, 1,3-diaminopropionic' acid, 4-

aminophenylalanine, 3-pyridylalanine, 1,2,3,4-tetrahydroisoquinoline-3-carboxylic

acid, 1,2,3,4-tetrahydronorharman-3-carboxylic acid, N-methylanthranilic acid,

anthranilic acid, N-benzylglycine, 3-amindmethylbenzoic acid, 3-aminq;3-mcthyl
15 butanoic acid, sarcosine, nipecofic acid or iso-nipecotic acid; '

and wherein, when both t and u are 1, the amide bond between G and H is

optionally substituted by '

R® o
I N l
-Y-N-, wherein Y is /C=O or ?H,, and R" is hydrogen, lower alkyl or lower
20 aralkyl;

C is a D-amino acid of formula -NH-CH((CH,),-R*)-CO- wherein
wis 0, 1 or 2; and '

" R*is selected from the group consisting of
O 9 0, Y =T

each of which is optionally substituted with halogen, lower aIkyl, lower alkyloxy,
25 lower alkylamino, amino or hydroxy; |



anthranilic acid, I\I—'benZyI gl yci ne, 3-am nonet hyl benzoi ¢ aci d,

3-amino-3-nmethyl 15  butanaic acid, sarcosine, nipecotic acid -or .
| so-ni pecotic acid; and wherein, when both t and u are 1, the am de
bond between G and Hi$s optionally substituted by [err]
wherein Y is [err], and [err] is hydrogeh, |ower alkyl or |ower 20

| kyl ; C .D- I f. f - -CO- .wh '
Wi o 1 Dywhst gl i Bratting 5ol & onpilh AN RO TR ST Reb o
[err] D is -NHOGHI(OAYROTLL R 8pLNBIBHUCHRRYICO, Whifeifial ogen, | over

al kyl, lower alkyl oxy, | ower al kyl ani'no,” ‘am’no or hydr oxy;

4 D, when kKisO1l ofr2; a D-amino acid of formula -NHCH([err] )-CO or,
when p is o’lislaisor_i\-Hc}l( [err] or -NH-CH [err] wherein k is 0, 1
or 2; : 1 |s’d, 1™or 2; 5 mis 0,. or2; [err] is selected from

the group congmiisty, ndorof; [err]
R’ is selected from the group consisting of

each of which is optionally substituted with halogen, alkyl, alkyloxy amino or
hydroxy; and | | |
R¢ is piperazino, morpholino, piperidino, -OH or -N(R’)-R°®, wherein each of R’

10 and R® is independently hydrogen or lower alkyl;

~E, when p is 1, is NH-CH(R™)-(CH,),-R’, wherein
v is 0 or an integer between 1 and 8;
R’ is hydrogen, imidazolyl, guanidino, piperazino, morpholino, piperidino,

S
o N
' l 19
R

wherein n is 0, 1 or 2, and R” is hydrogen or lower alkyl,

11 A
. R - Ve
| _ —N
(CH)); N\n‘z _ (CH); Nat2
f f j or i f f i
15 wherein o is an integer from 1 to 3,

or N(R")-R® wherein each of R" and R" is independently hydrogen or lower

alkyl, or o - |
| *@ } )@,w)\@ or E@



each of which is optionally substituted wth hal ogen, alkyl, alkyl oxy am no
or hydr oxy; and [err] -is piperazino, norpholino; —piperidino,
-OH or [érr] wherein each of R 10 and [err] is independently hydrogen
or |ower alkyl; E, when pis 1, is -NHCH [err], wherein vis O
or an integer between 1 and 8; [er§] is hydrogen, imdazolyl,

- guani di no, piperazino, norpholino, piperidino, wherein n is O,
‘1 or 2, and [err] is hydrogen or Iomer aIkyI [err] 15
Mmrarlols an integer, froml1l to 3 r wherejn ch o err]
and [err] is qaﬁﬂeﬁé is, opsionatie substitntsge ?”“h %a{dggp,kylkyi,ogﬁcy 0oxY, a{“&‘?

alkylamino, hydroxy, or the Amadori rearrangement product from an amino group

and a hexapyranose or a hexapyranosyl-hexapyranose
and '

5 R¥, when p is 1, is selected from the group consisting of -H, -COOH, -CH,-R",
-CO-R"® or -CH,-OH, wherein
R? is piperazino, morpholino, piperidino, -OH or - N(R“) -R¥, wherein each of R*
and R" is mdependcntly hydrogen or lower alkyl;

the amide bond between B and C or, whcn t and u are both 0, between A and C bemg
10 optlonally substituted by
Rll
. N\ ]
-Y-N- wherein Yis /C=O or CH,, and R" is hydrogen, lower alkyl or lower
aralkyl, | : ' ' ’
or, when p is 1, the amide bond between D and E being optxonally substltuted by
15 R*
-Y-N-, wherem Y and R* are as indicated above;

or a pharmaceutically acceptable salt thereof.

It is believed that peptide derivatives of formula I exhibit an improved resistance to
| proteolytic degradation by enzymes due to the presence of adjacent D-amino acids in
20 the peptide sequence, optionally combined with the substitution of an amide bond

RIS
- (-CO-NH-) by -Y-I!I- as indicated above, e.g. aminomethylene (-CH,-NH-) and/or
modification at the N- or C-terminal end of the peptide. The increased resistance to
proteolytic degradation combined with the reduced size of the peptide derivatives of
25 the invention is expected to improve their bioavailability compared to that of the
peptides suggested in the prior literature.



5 each of which is optionally substituted with hal ogen, alkyl,

alkyloxy;.antno, . al kyl am no, hydroxy, or the Amadori "rearrangenent

- product froman am no group and a hexapyranose or a _
hexapyr anosyl - hexapyr anose and 5 [err] when pis 1, is selected
fromthe group consisting of -H, - COOH, ?err] : [err] mherein
[err] is qlpira2|no mor phol i no, pjperiding .-OH or [err] {eln
[err] nt Srﬂeffé‘t‘rﬁoqt@“q HtfefféﬁtjelﬁYVFE/ afley rBdBFFf'GFdltevtEica!ﬂd eyl with

am de bond
bei ng 10 opt I ona F‘g/’s S @ g‘ﬁ@’%thYEB%Ml’?%waggnga% }érx??q.g%d
[err] is hgrndhalogen'biseinteilded | todncludesdl, F, Br andal. dnkiik terms towenatiylaxyt,s 1,

the am de &ond betvv? en D and E being, optionall ﬂ(yftltute by 15

[err] wher WFrva émsi] Igwer alkylaminest e dow meiel A% tHECBGANDE) | y
accept ab? §ndighded It is believed that pepti de derivatives of
formul a exhi bi t an i rrproved resi stance to proteol yti c degradati on by

enzynmes due to the presence of adjacent D-anino acids in 20 the pepti.de
sequence, | e | LWL Ution of an am de bond.
(-CO NH) @yﬁﬂﬁﬂéﬁﬁﬁwwéﬁéﬁgﬁ w@b met hyl ene [err] and/or -
nodi fication at the N or Ctermnal end of the peptide. The increased

resi stance to proteol ytic degradation conbined with the reduced size of
the pepti db ajpreferred embodimes afttbe compound of fermulp &cp isdl. o anathes peeferreidr

Ib: ? Z\rlglt L?g'mbécﬁmcn%? heedcc}n?pguh%totofformuﬁt LA Pselpydrgg%% grygﬂeer%ta? vely,rht-fﬁ-lﬁf-' or _

(X)-(CH,).-CO-, wherein R' is 3-imidazolyl, q is 2, r is 0 and s is 0; or wherein R' is
10 NH,, q is 1, r is 1, X is disubstituted benzene preferably substituted in the 1 and 3

* positions, and s is 0; or wherein R' is NH,, q is 1, r is 1, X is disubstituted thiophene
preferably substituted in the 3 and 2 positions, and S is 0. When t is 1, G in the .
compund of formula I is prefcrabiy Ala, Gly, Aib, sarcosine, nipecotic’ acid or
isonipecotic acid. When u is 1, H is preferably His, Phe, Tic, Phe(4-NH,), 3-Pyal, Gly,

15 Ala, Sar, Pro, Tyr, Arg, Om, 3-aminomethylbénzoic acid or D-Phe. C in the compound
of formula I is preferably D-2-naphthylalanine (D-2Nal), D-1-naphthylalanine (D-1Nal),
D-Phe or D-Trp. D in the compound of formula I is preferably D-Phe, D-1Nal, D-2Nal,
D-Trp, 3-Pyal, D-Phe(4F), D-Tyr or Phe-NH,.

E in the compov.tnd of formula 1 is preferably Lys-NH,, NH-(2-(1-piperazino)ethyl),

20 NH-(2-(1-morpholino)propyl), NH-(2-aminoethyl), NH-(4-aminomethylbenzyl), NH-
(benzyl), Lys-OH, NH-(1-hydroxy-6-amino-2S-hexyl), NH-(2-(1-methyl-2-
pyrrolidinyl)ehtyl), or |

" BO« . o

OH HO o o



6 In the present’ context, the term"lower alkyl" is intended to indicate
al kyl' wth 1-6. carbon atons, in particular nethyl, et hyI propyf,

i so-propyl, butyl, pentyl or hexyl. The term "hal ogen |s i ntended to
include d, F, Br and I. In the terns "l ower alkyl oxy", "l ower aral kyl"
and "Il ower al kyI am no", the lower alkyl7 noiety has the neaning 5 indicated
above. DETAI LED DESCRI PTI ON OF THE INVENTION = In a preferred

embodi neRf imthe mpmmmmhﬂ:rmula bisnpreferably2-naphthyl R’ embreﬁ@rrabg'r pheay} &ds

PO e B TR SO e S oA 1
or wher erﬂb fqﬁggtoh&rn%lgetlhﬁl(t%‘éqxf' gﬁegerdbly SCOOHY, | <CHj-O)stH| UCONHgngrere

. preferab I'tut p03|t|ons and s is 0; or wherein
[err] isQ@i((JZH@zls 1, r is 1, X is disubstituted thiophene preferably
substituted in the 3 and 2 positions, and Sis O. Wen t is 1, Gin the

- corrpund of formula | is preferably Ala,” Ay, A b, sarcosine, nipecotic acid

| eﬁﬁﬂé @;ref 36%1: ds of the 'prese t)lixareﬁnahlax‘e His, Phe, Tic, Phe
[err] B%y (gfy ? Sdélrk Pgtoe'lf;r " Arg, Orn, 3-am nonethyl benzor C
acid or D PHd-Als- qut(@&{,NHmD)GNdl-D-Pbﬁ IAS'&NHH al is preferably

D Trp. D i 1 BB RDINAT B 3R | <o cror bl y D Phe, -1 Nal | D- 2Nl

D-Trp, 3- PyaH,H{}IBtmé}l-b.th@rNHr Phe [err] E in the conpound of
formula | is preferably Lys-[err -(1- prﬁerazino)ethyl), 20 |
NH-(2 (1- rmr(@h@i-lmld}lmlﬂbmdﬂonﬂﬂ' Mﬂr f%tehlf FhH- (4- ani nonet hyl benzyl ),

R i <-

H-5Apent-His-D-2Nal-D-Phe-Lys-NH,
H-D-Ala-D-2Nal-D-Phe-Lys-NH,
H-5Apent-D-2Nal-D-Phe-Lys-NH,
(n-Propyl)-His-D-2Nal-D-Phe-Lys-NH,

15 H-Ala-3Pyal-D-2Nal-D-Phe-Lys-
H-Ala-Phe(4-NH,)-D-2Nal-D-Phe-Lys-NH,
H-D-Ala-His-D-2Nal-D-Phe-Lys-NH,
(2-(4-Imidazolyl)acetyl)-D-2Nal-D-Phe-Lys-NH,
(3-(4-Imidazolyl)acryloyl)-D-2Nal-D-Phe-Lys-NH,

20 (3-Aminomethyl benzoyl)-D-2Nal-D-Phe-Lys-NH,

 (3-Aminophenylacetyl)-D-2Nal-D-Phe-Lys-NH, -

(4-Aminophenylacetyl)-D-2Nal-D-Phe-Lys-NH,
_(3-Aminocrotdnoyl)-D-2Nal-D-Phe-Lys-NH,
(4-Piperidino-carboxyl)-D-2Nal-D-Phe-Lys-NH,

25  H-Ala-His-D-2Nal-D-Phe-NH,
(H-Ala-His-D-2Nal-D-Phe-NH)hexane
6-(H-Ala-His-D-2Nal-D-Phe-NH)hexylamine
5-(H-Ala-His-D-2Nal-D-Phe-NH)pentylanaine
H-Ala-His-D-ZNal-D-Phet}:(CH,NH)I..)"s-NI-I2

30 H-Ala-His-D-2Nal- D-Phe—Lys-OH
(29)- (H-Ala-H1s-D-2Nal-D-Phe-NH) 6-ammohexanol



OH [err] ' 7 [err] in the
conpound of fornmula | is preferably 2-naphthyl. [err] is preferably phenyl.
Vis preferably 2-6, 'and [err] is [err] norpholinoethyl, norpholinopropyl
or (1- met hyl pyrrolidinyl)ethyl. [err] is preferably -COOH [err] -H,
[err] or - Jerr] 5 Exanpl es of speci%ic conpounds of the present

:-Fﬁgt 16\?2 g %@Hﬂlﬁ@@éwgﬂrﬁc ](‘IH)CI\EWQ%"EQ% Ié@l [ ([a; IrD]he- Lys-[err]

I(-|-3D( ify!stngO% @,&ﬁ@ﬂ[ er Nﬁ)gtﬁ-?r %@%E elr_"r]s %>02Nal -D-Phe-Lys-[err]
- H D Al a- D 2NaA-((B1 Pﬂ&fhyd)-BNal—D—Phe-NH)mbtﬁmmnzthaI -D Phe-Lys-[err]
M Al o Shyal H'[ﬁzﬁﬁf%la@ qﬁe P s (mbliosy)-NH,

D Al oo < g S RN D PRE PR

(2-(4-1m dazo]-lyA)aaHﬁ-Dl-ZNdlLD-mie-m)-BﬂaeNI:ks [err]

3-(4-1nid he- L 20 3- Ani nonet hyl
bonsoyl ) b 2 bt Mo BiRDd kg Dy Rl e yerlerr] 20 (S-Am nomethy

(3- Ami nophenyiARLMiS-D ﬁj\btpﬁar PX@NH’S [err]
(4- Am nophenyl acet%E; e- Lys NH2
(3 Ami nocr ot oellisy DE2NalED-Tiopriiys-NKs- [ err ]

10 H-Ala-His-D-1Nal-D-Phe-Lys-NH,
| H-Ala-Phq-D:ZNal-D-Phe-Lys—NH,
H-Ala-His-D-2Nal-D-Phe-Lys(maltosyl)-NH, .
(2R)-(H-Ala-His-D-2Nal-D-Phe-Lys-NH)-3phenylpropylamine
- H-Ala-N-Me-(2-aminobenzoyl)-D-2Nal-D-Phe-Lys-

15 (3-(Methylaminomethyl)benzoylj—D-ZNal-D-Phc-Lys-NH,
(4-(Aminomethyl)benzoyl)-D-2Nal-D-Phe-Lys-NH,
H-His-Ala-D-2Nal-D-Phe-Lys-NH, |
4-(H-Ala-His-D-2Nal-D-Phe-NH)butylamine
3-(H-Ala-His-D-2Nal-D-Phe-NH)propylamine

20 (3-(Dimethylaminomethyl)benzoyl)-D-2Nal-D-Phe-Lys-NH,
(3-Amino-3-methylbutanoyl)-D-2Nal-D-Phe-Lys-NH,
(3-Aminomethylbenzoyl)-D-hPhe-D-Phe-Lys-NH,
(3-Aminomethylbenzoy!)y(CH,NH)D-2Nal-D-Phe-Lys-NH,
(3-Aminomethylbenzoyl)-D-2Nal-D-hPhe-Lys-

25 (3-Amino-3-methylbutanoyl)-His-D-2Nal-D-Phe-Lys-NH,
(3-Aminomethylbenzoyl)-D-2Nal-N-Bzl-Gly-Lys-NH,
(2S)-(3-aminomethylbenzoyl)y(CH,NH)-D-2Nal-D-Phe-NH)-6-aminohexanol
(2S)-((3-aminomethylbenzoyl)-D-2Nal-D-Phe-NH)-6-aminohexanol
(3-Aminomethylbenzoyl)-D-2Nal-D-Thial-Lys-NH,

30 (2S)-(H-Aib-Hisy(CH,NH)-D-2Nal-D-Phe-NH)-6-aminohexanol



(4- Pi peri di no- car boxyl ) - D- 2Nal - D- Phe- Lys-[err] 25

H Al a- H s- D-2Nal - D- Phe- [err] ( H Al a- Hi s- D 2Nal - DPhe-'"NH) hexane
6- (H Al a- Hi s- D- 2Nal -.D- Phe- NH) hexyl am ne ,

5- (H Al a- Hi s- D- 2Nal - D- Phe- NH) pent yl anai ne

H Al a- Hi s- D-2Nal - D- Phe[ err] Lys- [err] 3D H Al a- H s- D- 2Nal - D- Phe- Lys- O—l
(28) (H Al a- Hi s- D- 2Nal - D- Phe- NH) - 6 am nohexanol

2 N ( 2{(5+:M§1ixmlmkth ylbefi2dyl)-D-2Mal-Dir3Ryahlys-NEhzene
H H s-D- :
o (A 2 AT RaLy RN YN,

:1- 2: : E: Z D@% !&‘Eﬁﬁﬂbﬁﬁé@ m5ﬂDw?e|§ OMca'Lys-N 2Nal - D- Phe- D- Phe- [err]
2 H @mmmmmmﬂmm@-pm- -Phe-Lys-NH

H Al a- Hi -D-Ph 2Nal - D- Tr p- Lys- 10
. HA Z :3 ‘@’Eﬁ@%é bIZNal'D'Ph he- D- 2Na|r E)D éﬁe[ E;;] [err]
H Al a-His- Dﬁmlwﬁn@mmm (4{pyﬁdbl)ethane |

(2R) - (H Al a- HI's- D- 2Nal - D- Phe- Lys- - 3phenyl pr opyl am ne
H Al a- N- Me- (H-mmaazmgw-mzm 2Phe-Lys- [err] 15

Ei EA'\ﬁ]t %'ﬁgt W%@W&@%tﬁ@gﬁ &1%§®£#ﬁnoixﬁfnﬁ)ethane

H- Hi s- Al D- L L )
(H lAIS a- Hias D?-SH AfB-HIDLNalD/PHe-NH)-(4-pytidyl)ethane

Nal - D- Phe- NH) but yl am ne
511 A b SHOABNHESECHANH PraNgyP FherkywOH
(3 vt - 57 HEXhBRABBHigheR2eY %ﬁagﬁéﬂﬁkfa iz S
H—Aib—Hls-D-2Nal-D-Phe-Grly-NHz
H-Aib-His-D-2Nal-D-Phe-Ala-NH,
H-Aib-His-D-2Nal-D-Phe-Orn-

15  (5-Aminomethylthienyl-2-carbonyl)-D-2Nal-D-Phe-Lys-NH,

| H-Aib-His-D-2Nal-D-Phe-D-Lys- |
H-Aib-His-D-2Nal-D-Phe-Dab-NH,
H-Aib-His-D-2Nal-D-Phey(CH,NH)-Lys-NH,

" H-Aib-His-N-Me-D-2Nal-D-Phe-Lys-NH,

20  H-Aib-His-D-2Nal-D-Phe-N-Me-Lys-NH,

- (3-Aminomethylthienyl-2-carbonyl)-D-2Nal-D-Phe-Lys-
H-Aib-His-D-2Nal-N-Me-D-Phe-Lys-NH,
H-Aib-His-D-2Nal-D-Phe-Lys-N(Me),
(3R)-Piperidinecarbonyl-D-2Nal-D-Phe-Lys-NH,

25 (3S)-Piperidinecarbonyl-D-2Nal-D-Phe-Lys-NH,
(3-Aminomethylbenzoyl)-D-1Nal-D-Phe-Lys-
H-Aib-His-D-2Nal-D-Trp-Lys- |

- (Furfuryl)—Aib-I-hs-D-ZNal-D-Phc~Lys—NH,
(2 Pyndylmethyl)-Alb-Hls-D-ZNal-D-Phc-Lys-NH

30 H-A1b~(3-ammomethylbenzoyl)-D-2Nal-D-Phe-Lys-NH,
H-Aib-3Pyal-D-2Nal-D-Phe-Lys-NH,
(3S)-Piperidinecarbonyl-D-2Nal-D-Phe-Lys-NH,



(3- Ami nonet hyl benzdyl ) - D- hPhe- D- Phe- Lys-[err]

(3- Ami nonethyl'benzoyl )[ err]-2Nal - D- Phe-Lys-[err]-

( 3- Ami norret hyl benzoyl ) - D- 2Nal - D- hPhe- Lys-[err] 25

( 3- Ami no- 3- net hyl but anoyl ) - Hi s- D2NaI-D he-Lys- [err]
(3- Am nonet hyl benzoyl ) - D- 2Nal - N- Bzl - 1 ys- [err]

2S) - (3- Ph 6- h I
(29)-((>-am KL RAIELAEHITY Bﬁz?\ﬁ?ﬁ@?ﬁ»&mﬁ i nohexancl
(13- Ami nonet hyplp HJAmlmg-BMLNﬁREﬂﬁklﬁbeﬁz\éﬁe[ err] 30

(28) (H-Alb HIS err]-D 2Nal - D - 6- am nohexanol

. n@ﬁmﬂwdaewml) B-ﬁMer@eWthy})sDEﬁﬂal]—D-Phe-Lys-NH,
E 5 A ﬂgﬁi hﬁ@iﬁ&%@%@sﬂﬁikﬁ@kﬂsﬁﬁbﬁﬂ
(2- Ami ngmet h)(Bmﬁﬂwn%tﬁ%yéﬁzo?)MNﬁlﬂﬁe'npi(@!-i,ﬁl—!)LyﬁNH,

(2- Am nonet hyl benzoyl )
- 2-(HAi b-Hi s{ Mnmcmnthylbzml)@%g@-&ﬂa;-&-ﬁ erd.ys-NH,

| g'(A\II-EAlPBeHPé %‘N&ﬂ tbhé )(é INARPhe-NMedys Wy | ) et hane

(HAi b-H smmr.msmmmpﬂemm;)et hane 10
H Ai b- Hi s[ err] - D 2Nal - D- Phe-

(3- Ani norret h -b’elhzfde?M(phmmyD-ﬁﬂ}eLg@mm '
A © B bAelgirb o v il 2N © Fre A o Ler

(5- Anmi nonet hyH{{Hiyre Biid- D22N§lﬁlbiFhﬂ-l).ys':N?Na| -DPhe Lys- [err]
H Al b-Hi s- D-2NaI-D-PheD- Ai b- Hi s- D-2NaI-D-Phe Dab-[err]

H Ai b- H s- D- Hlefib wﬂ&{l\éqtﬁl- LN Qmenpthyl)-Gly-Lys-NH,
A b <. D JREROBIRHME -@E—zt’éi-ﬁrr&&f?lm%s-mz
H-Aib-His-D-2Nal-D-Phey(CH,N(Me))Lys-NH,

15 3-(H-Aib-His-D-ZNal-N-Me-D.-Phe-NH)morphblinopropam_a
2-(H-Aib-His-D-ZNalQN-Me-DoPhe-NH)-,(1-methyl-z-pyrrolidinyl)ethane
(3R)-Piperidinecarbonyl-N-Me,—D-ZNal-N-Me-D-Phe-Lys-NHz
3-((Aminometh_ylbcnzoyl)-D’-ZNal-N-Me-D-Phe-NH)morpholinopropane
2-(H-Aib-His-N-Me-D-2Nal-N-Me-D-Phe-NH)-(1-methy}-2-pyrrolidinyl)ethane

20 2-(3R)-Piperidinecarbonyl-N-Me-D-2Nal-N-Me-D-Phe-NH)-(1-methyl-2-
pyrrolidinyl)ethane
2- (3-Ammomethylbenzoyl) N-Me-D-2Nal-N-Me-D-Phe-NH)- (1 methyl -2-
pyrrolidinyl)ethane
3-(H-Alb-Hls-N-Me-D-ZNal-N-Me-D-Phe-NH)morpholinopropane.

25 3-((3R)-Piperidinecarbonyl- N-Me-D-2Nal-N-Me-D-Phe-NH)morpholinopropané

| 3-((3- Ammomethylbenzoyl)-N-Me-D-2Nal-N—Me—D-Phe-NH)morpholmopropane
H-Aib-His-D-2Nal-N-Me-D-Phe-Hyp-NH,

2-((3- -Aminomethylbenzoyl)-D- 2Nal N-Me-D-Phe- NH) (1-methyl-2-
pyrrohdmyl)ethane :

300 2-((3R)Piperidinecarbonyl-D-2Nal-N-Me-D-Phe-NH)-(1-methyl-2-
pyrrolidinyl)ethane |




(3- Am nonet hyl t hi enyl - 2- car bonyl ) - D- 2Nal - D- Phe- Lys- [err]

H Al b- H s- D 2Nal - N- Me- D- Phe- Lys-[err] H- Al b- Hi s- D- 2Nal - D- Phe- Lys-
[err] (3R) - Pi peri di necar bonyl - D- 2Nal - D- Phe- Lys-[err] 25 :
(3S) - Pi peridi necarbonyl - D- 2Nal - D- Phe- Lys-[err]

(3- Ami nonet hyl benzoyl ) - D-I Nal - D- Phe-Lysp [err]

H Al b- H s-D-2Nal - D- Tr p- Lys-[ err]

(.Fur f ur y| Abbhebiatofis: DI9Nal & Big-nkayhtHyifanine
(2-Pyridyl methyl)-Ai b-H s-D 2Nal - D- Phe- Lys- NH2 30

H- Ai b- (3- ami nonet hﬁmwﬁ)ammmammdys- [err]

H Al b-3 | - D--2Nal
. (39)--Pi ;F)Z?. di necar b*?ﬁ?f‘é'ﬁm[ﬁﬂfa -Lys-[err]
10 (3R) - Pi perAm aegaimiiapiiothngiBhci® Phe- Lys- [err]

(2- (H-Ar b- Hi s- D- 2Nal - NH) et hyl| %ﬂbenzene :
N, N- di (2R- Hydr oxyprBugl - thienylalaninet hyl benzoyl ) D- 2Nal - D- Phe- Lys- [err]

( 2R- Hydr oxypr opyl ) H galys-[err] 5
( 3- Am nonret hyl benzo@‘% %@%@E& fLys [err]
( 3- Ami nonet hyl benz qyiBzGlye= M-Béidyldhdithe- Lys- [ err]

( 3- Ami nonet hyl benzoy| D2NaI-DPhe N- Me- Lys- [err]
H D- Thr - Hi s- D~ 2Nal -BFPretilyero) ey r |

H Al b- H s- D- 2Nal - N- Lys- [err] 10 - '
( 3- Ami nonet hyl benzo{/'gﬁg %ya‘*@m%henet hyl)-QAy-Lys-[err]
H Hyp- 10 s- D- 2Nal - D-Ohe <L gmifhine |

H Al b- H s- N- Me- D- 2Nal - N- [%‘Eenethyl -dy- Lys [err]
H Ai b- Hi s- N- Me- D- 2Naab ¢ Rid-giapmaobusyric acid]

l?:i- '(A\II—IE)ArHIt)SH::Zzgalz[\glﬁﬁﬁéi’@ ﬁkﬁﬁ’-’]&‘ﬁ;r ]phéisr nopr opane
2- (H Ai b- Hi s- D- 2Nal Fith-#v1;23 Bhetrhhdroisoquinblihe-3-qaybaxglic deidy| ) et hane
(3R) ‘Pi peri di necar bonyl - N- Me- D- 2Nal - N Me- D- Phe- Lys- [err]

Compounds of formula I may be prepared by conventional methods of solunon or solid

15 phase peptlde synthesis. For instance, solid phase synthesis may be carried out
substantially as described by Stewart and Youlig, Solid Phase Peptide Synthesis, 2nd.
Ed., Rockford, Illinois, USA, 1976. Solution peptide synthesis may for instance be
carried out substantially as described by Bodansky et al., Peptide Synthesis, 2nd. Ed.,
New York, New York, USA, 1976.

20 Aminemethylene as a substitution of an amide bond may be introduced according to

" the method described by Y. Sasaki and D.H. Coy, Peptides 8(1), 1987, pp. 119-121.

Peptide derivatives containing a mono- or di-hexapyranose derivatised amino group may

~ be prepared by an Amadori rearrangement substantially be the method described by

R. Albert et al.,, Life Sciences 33, 1993,. Pp. 517-525. Examples of suitable mono- or di-

25 hexapyranoses are glucose, galactose, maltbse, lactose or cellobiose. Derivatives used
as starting materials in the synthesis may either be obtained commercially and, when -

required, proVided with suitable protecting groups, or starting materials used to prepare

the "A" meiety in general formula I may be prepared by well-known methods and

- optionally protected in a manner known per se.



3- (( Am nonet hyl benzoyl ) - D- 2Nal - N- Me- D- Phe- NH) nor phol i nopr opane

2- (H Ai b- Hi s+N- Me- D- 2Nal - N- Me- D- Phe- NH) - (1- net hyl - 2-pyrrol i di nyl ) et hane 20,
2- (3R) - Pi peri di necar bonyl - N- Me- D- 2Nal - N- Me- D- Phe- NH) - (1- et hyl - '
pyrrolidinyl)ethane

2- (3- Am nonet hyl benzoyl ) - N- Me- D- 2Nall -N-M DPhe NH) - ( 1- net hyl -
pyrrolidinyl)ethane '

3- (H Ai b- Plhannaddmlﬁalm\latcaptahh Rcidhedditipnosajth aif |0wmmqnds|@f2fﬁrmula I include

3-((3R d D-.Phe- N .
3 (( 3- ht WG RS PAGR, By I paquings s, PRRNSA,NL B3 RLERRYYOF SREA B Rofess
H

Al D- Hi Sy lactic, maleic, phthalic, cit
2-((3-Am n%amat hyIh%l_eirxl(galJaIbE&ﬁi(:I?_%Ea1 \{lﬁ a]cetb F%hosR"_Bnc o nﬁl?c PRENANC, citric,
pyrrol i di ghatarag, hghwosiEr, methanesulfonic, salicylic, succlmc, tartanc toluenesulfomc,
2-((3R R | di necar ban N Me- D- Phe- NH) - ( 1- et hyl -
pyrroli dél ﬁﬁ"}%ﬁﬁ?ﬁesgﬂa%c andz%\l?n%% i ati ons: D-2Nal = D 2 napht hyl al ani ne
SApent = 5-ani nopentanoic acid ' 3Pya| = 3-pyridyl al ani ne
Ab = H-am no-i sobutyric acid 5 Thial = th| enyl al ani ne

hPhe = hoﬁ'b-afm’éhﬁrl aspest, die present invention relateszto @ pharmadestiesl] edmpoesidon
or n| Chi net:b’x?:i:ﬁsmg, as an acn}_c%gngrég%dfl agﬁrﬁgéﬁfd;ﬁf gt%ecg%neral formula ¥ hyp

= hydr oxy phamaczutically acceptable salt thegeof toFethcr with a pharmaceutically acceptable
1, 2, 3, 4-tetrahydrqi soqui nol i ne- 3-car boxyli c acid
: carrier or dxluent

10 Pharmaceutical compositions containing a compound of the present invention may be
- prepared.by conventional techniques, e.g. as described in Remington’s Pharmaceutical
Sciences, 1985. The compositions may appear in conventional forms, for example

capsules, tablets, aerosols, solutions, éuspensions or topical applications.

15 The pharmaceutical carrier or diluent employed may be a conventional solid or liquid
carrier. Examples of solid carriers are lactose, terra alba, sucrose, cyclodextrin, talc,
gelatin, agar, pectin, acacia, magnesium stearate, stearic acid or lower alkyl ethers of
cellulose. Examples of liquid carriers are syrup, peanut oil, olive oil, phospholipids, fatty

| acids, fatty acid amines, polyoxyethylene and water. -

20 _
Similarly, the carrier or diluent_ may include any sustained release matcriél known in the

art, such as glyceryl monostearate or glyceryl distearate, alone or mixed with a wax.

If a solid carrier is used for oral administration, the preparation may be tabletted,
25 placed in a hard gelatin capsule in powder or pellet form or it can be in the form of
~ a troche or lozenge. The amount of solid carrier will vary widely but will usually be
from about 25 mg to about 1 g.

A typical tablet which may be prepared by convennonal tabletting techniques may

contain:



Compounds of formula | may be prepared by conventional nethods of solution
or.solid 15 phase peptide synthesis. For instance, solid phase synthesis
may be carried out . substantially as described by Stewart and Young,
Solid Phase Peptide Synthesis. 2nd. Ed., Rockford, Illinois, USA 1976.
Sol ution peptide synthesis may for instgce be carried out substantially
as descri bed by Bodansky et al., Peptide Synthesis. 2nd. Ed., New Yor k,
New Yor k, USAre:1976. 20 Am nonet hyl ene as a substitution of an am de bond
may be introdyced accor&ii ng.to t he nmet hod described by Y. Sasaki and
D.H. Coy, tiye eemppund (asfsee cpmpound. orsglt ther tl@em&eri vatives

cont ai ni ng : hee nase derivatised aqm group may be

pr epar ed by@gﬂ@@%s gé?rp?lggrﬁrég%ééangat substantial ly gg e net hod descri bed
by R Al GeHulost, microcrystf @Aviedlpnces 53, 1993, pp.70kMmg- 525. Exanpl es of

sui tabl g mopp-..or, di: 25 hexgpyran s are glucose,,gal act ose, naltose,

| act osegor @&qlﬁ‘fﬂ 6%18%10%5&94}2&%}3@@3% as start?‘géngrateri als in the
synt hesi s gﬁEﬁihﬁ'{) tBSraft @i ned commerci ally and, when required, .
provided with suita fe protecting groups, or starting materials used to
prepare  ©Ooetitg" noiety in ygeneral fornula | may be prepared by

wel | -knomn@@ﬁds and optionally protected in a?manner known per se.

12 Phar WAPY accept abl e acid addition salf&&f conpounds of
fornula I i npfywdeertt 9.401?3@ gepared by reacting theogqgéi de with an

I norgani ¢ or organic acid such as hydrochl oric, hydrobromc, sulfuric,
acetic, phosphoric, lactic, maleic, phthalic, citric, glutaric,

gl uconig, « esul fonic., salikcylic..suceinic. tacttaric, toluenesulfonic, -
5 trifﬂgofg@¥?§,u§§m@%ﬁf@°ﬁﬁdPér?t!ﬁsiu&lzﬁﬁ"Ef.m%i °°§f’}$-anot her aspect, the
present invention relates to a pharmaceutical conposition conprising, as

an active ingredient, a conpound of the general formula | or a
phar naceUfiadiquigd carrias s useide thegprieparasionomnay bgén ther fopint of assyphip,reraulsion; soft | v

accept ablgeelatin capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid

A

suspension or solution.

“For nasal administration, the preparation may contain a compound of formula I
15 dissolved or sﬁspended in a liquid carrier, in particular an aqueous carrier, for aerosol
application. The carrier may contain additives such as solubilizing agents, e.g. propylene
glycol, surfactants such as bile acid salts or polyoxyethylene higher alcohol ethers,
absorption enphancers such as lecithin (phosphatidylcholine) or cyclodextrin, or
preservatives such as parabenes. | '

20 Generally, the compounds of the present invention are dispensed in unit dosage form
comprising 0.0001-100 mg of active ingredient together with a pharmaceutically

acceptable carrier per unit dosage.

The dosage of the compounds according to this invention is suitably 1-500 mg/day, e.g.”

25 about 100 mg per dose, when administered to patients, e.g. humans, as a drug.

It has been demonstrated that compounds of the general formula I possess the ability

to release endogenous growth hormone in vivo. The compounds may therefore be used



carrier or diluent.* 10 Pharmaceutical conpositions containing a conpound .
of the present invention nay be prepared by conventional techniques,

e.g. as described in Rem ngton's Pharmaceuti cal Sci ences 1985. The
conpositions nmay appear in conventional forns, for exanple capsul es,
tabl ets, aerosols, solutions, suspensiob or topical applications. 15 The
pharmaceutical carrier or diluent enployed may be a conventional solid or
liquid Incthertregtmenyt ofiponditions whicharequire iingreasgdeplasma grawththarmeng|leels

sucr ose, | odext ri tal c el afin, agat egtin,. acaci,a nesi um

ot oar at o, S ettty nofmbiys denciEn{ i BanC A8 n eRA) pared EaNesBER 7S
liquid carriers are syrup, peanut oil, olive oil, phospholipids, fatty
acids, fatty acid am nes, polyoxyethylene and water. 20 Simlarly, the
carrier odhus, irera pamticular laspeetathe qrssert ninventione gelatesat@ra ;pharmaeentical t he

art, such_as qgl.vceryl nost ear,at e .or glycer di stearate, ..al ope.or m xed
M th a vesompaSRitty SRR foiche ol Bl Serticne G P, T
prepar ats eSmpByitiof _cb&tﬁrﬁiﬁg?ds af aciVemgfediéntda féaﬁfpoﬂﬁh af ithe F@fﬂﬁﬂl forimdlppwder
or pellet formor it can be f a froche or Tozenge. The :

in the formof ] .
anount of 00k i pharmacputically| acogptapleyisaltl yhergef wpgethers (with ya pharmaeewsiealiout

25 ng to gg‘%'f’?%‘ﬁfgﬁ{‘?'ef or é‘}l\i]erP.i cal tablet which may be prepared by

convention ng techniques nmay cont ai n: _
13 Core: Active compound (as free conpound or salt thereof) 100
ng

In a further aspect, the present invention relates to a method of stimulating the release
of growth hormone from the pituitary, the method comprising administering to a
10 subject in need thereof an effective amount of a compound of the general formula I

*or a pharmaceutically acceptable salt thereof.

In a still further aspect, the present invention relates to the use of a compound of the
general formula I or a pharmaceutically acceptable salt thereof for the preparation of
a medicament for stimulating the release of growth hormone from the pituitary.

15 To those skilled in the art, it is well known that the current and potential uses of
growth hormone in humans are varied and multitudinous. It is anticipated that,
compounds of formula I can be administered for purposes stimulating releasé of growth
hormone from the pituitary and would then have similar effects or uses as growth
hormone itself. The uses of growth hormone may be summarized as follows: stimulation

20 of growth hormone release in the elderly; prevention of catabolic side effects of
glucocorticoids, treatment of osteoporosis, stimulation of the immune system,
acceleration of wound healing, accelerating bone fracture repair, treatment of growth
retardation, treating renal failure or insﬁfﬁciency resulting from growth retardation,
treatment of physiological short stature including growth hormone deficient children

25 and short stature associated with chronic illness, treatment of obesity and growth
retardation associated with obesity, treating 'gi'owth retardation associated with the
Prader-Willi syndrome and Turner’s syndrome; accelerating the recovery and reducing

hospitalization of burn patients; treatmenit of intrauterine growth retardation, skeletal



Col | oi dal. silicon dioxide (Aerosil) - 1.5 ng Cel | uI-.ose,

m crocryst. (Avicel) 70 mg 5 Modi fi ed cel | ul ose..gum
(Ac-Di - Sol ) _ 7.5 ngy _ Magnesi um st ear ate Coat i ng:
HPMC appr ox. o : 9 ngy *Mywacet t
9-40 T appr ox. . s 0.9nm 10 *Acylated

nonogl yceri de used as plasticizer for filmcoating. If aliquid
carrier idysplagid, hypercBRABRSMA! ARD CBKIMS Syhdrofe! QhducRiondoB Yulkdtile FoRtON,
soft elatin capsule or sterile injectable Iiquid such as an aqueous or

non- aquedwsmongrelease; mpigremeint of @rowtll hoimane in streged pasients, treatment of

admnistratio h reparati on_yay contain,a c ound of for | 15

di ssol ved Sffr"“@ﬁg‘{‘f@ﬁ’a‘@ﬂaﬁ?» yqqnaaisosgpéyqlp%rs,chpﬁpg%a}, Cc%p&;ssxgﬁs,a Gimer's
carrier, dis¥as@ededsyeld i d oeid! Befrivativn, trefimem fpliliongsy such
as sol ubi Ili zaisng agent_‘gc,mﬁeu.ogédlp odggr%sr)\’gm al yclgllﬁ‘,, surfactants suchoasﬁybi |l e
aci d sab tdysbwncpon aod yentilatarrdepandensy, atteruiasionsf ipeetein catabalicaegponses after

o 656t vadTSE Sufiery. TEMMGHE AMESE N oy biaif 0 U o et RS s Gpger
present igivAIIDSOftediterdiof hfperatbulifemi incRRMOResidibblastosi€ Catjivaiit ikatment.

0.0001- 100 ng of active_ ingredient together wth a pharnaceutically
accept ablfer @Xulatien ipduction; fo sdémulpte thymic developmenyandrpreventdbeggerrglated

2 toso at B P SRbb A ol SRR pofeti, frpghetent 7, ™
has bed0 masole strengthomiobility, sRaiAtenadee 6f skif ehizRiess mefadolit hameosRsieremal he

ability to rel ease endogenous growt h hornone in vivo. The conpounds may
t her ef or 1QJBeQssasis in -the frail elderly, stimulation of osteoblasts, bone remodelling and "~

cartilage growth, stimulation of the immune system in companion animals and
treatment of disorder of aging in companion animals, growth promoter in livestock and

stimulation of wool growth in sheep.

15 For the above indications the dosage may vary depending on the compound of formula
I employed, on the mode of administration and on the therapy desired. However,
| ‘generally dosage levels between 0.0001 and 100 mg/kg body weight per day may be

administered to patients and animals to obtain effective release of endogenous growth
hormone. Usually, dosage forms suitable for oral or nasal administration comprise from

20 about 0.0001 mg to about 100 mg, preferably from about 0.001 mg to about. 50 mg of

the compounds of formula I adxhixed with a pharmaceuticahy acceptable carrier or

diluent.

The compounds of formula I may be administered in pharmaceutically acceptable acid
25 addition salt form or, where appropriate, as a alkali metal or alkaline earth metal or
lower alkylammonium salt. Such salt forms are believed to exhibit approximately the

same order of activity as the free base forms.

Optionally, the pharmaceutical composition of the invention may comprise a compound
of formula I combined with one or more compounds exhibiting a different activity, e.g.,

30 an antibiotic or other pharmacologically active material. This might be another



14 ©  in the treatment of conditions which require increased plasma g-rowﬁ h

hor none | evel s such as in growth hornone deficient humans or in elderly.
patients or |ivestock. . Thus, in a particular aspect, the present
i nvention relates to a pharnmaceuti cal conposition for stimulating the.

rel ease of growth hornone fromthe pituijgary, the 5 conposition
conprising, as an active ingredient, a conpound of the general fornula I

or a phar reeretdgogae, chhcﬁﬁﬂIHRPe(l'S%k%)t 6e'GHRH Qﬁ@&rh@ﬁalﬂFﬁdfl tBereof, growth

pharmaceutical ly acceptable carrier or diluen further
aspect, t ROTROBEFtan maé@aueorher@fanre% sematpmasim suchons L@FM@IGE@ the
rel ease of growth hornone fromthe pituitary, the method conprising

adm nistering to a 10 subject in need thereof an effective anount of a
conmpound Gfhe toutg efexdatinktration mdy be any routehaliiclh effettivedy transporepthebdctiveal t

t her eof . In.a still further asp t he resent invention relates to
the use %fCOH‘H%WHGBH apPropgiate org@rgp jsite etmr » Suchyasrak as OF pareaeral,

accept abl gps f preparation of a medi canent for .
sti mul atlilﬁgl %h xtdgéegg{ggrﬁéfro fh hornone fromthe pituitary. 15 To those

skilled in the art, it is weII known that the current and potential uses of
grow h horpone.in S are varied d rrultl us. s anti.ci d
g omh o U bl CE s 5 by By B2k
sti nul at i ng vieh 98618 £6F indeR m@? \&fiﬁmoxigp oW?RhthH*aéfi‘éDéafH‘d woul d then

have sim | ar effects or us s gro none 1tse The 'uses of
grow h hornone may be summrized as follows: stinulation 20 of growth

e o Samb oo St soBL 55 B sy 0k b S
fg; ;ﬂn’ | rhmﬁﬁégffakxﬁg cﬁaﬁﬂﬂy%@tﬁpﬁmxfﬁy F%fr“eﬁhxﬁbﬁ:t séranPReples ikt before
and after adrmmstranon of these compounds to humans can be assayed for growth
hormone. Comparison of the growth hormone in each serum sample would directly
determine the ability of thc patients .pituitary to release growth hormone. ’
15 | | |
Compounds of formula I may be administered to commercially important animals to

in_crease their rate and extent of growth, and to increase milk production.

Pharmacological Methods
20 |
Compounds of formula I may be evaluated in vitro for their efficacy 'ax_xd potency to

. release growth hormone in primary rat somatotrophs.

Rat primary somatotrophs may be prepared cﬁsentially as described previoﬁsly (Chen
et al, Endocrinology 1991, 129, 3337-3342 and Chen et al, Endocrinology 1989, 124,

- 25 2791-2798). Briefly, rats are killed by decapitation. The pituitary is quickly removed.
The pituitaries are digested with 0.2 % col]agénase n 0.2 % hyalurinidase in Hanks
‘balanced salt solution. The cells are resuspended in Dulbecco’s Modified Eagle’s
medium containing 0.37 % NaHCO3, 10 % horse serum, 2.5 % fetal calf serum, 1 %
nonessential amino acids, 1 % gluta.mir_ie._._.and 1 % penicillin/streptomycin and adjusted |



retardation, freatirig renal failure or I nsufficiency resulting fromgrowh

retardation,” " treatnment of physiological short ‘stature including.growh
‘hornone deficient children 25 and short stature associated with chronic
i1l ness, treatnment of obesity and growth retardation associated with

obesity, treating growth retardation asgg@ciated with the Prader-WI I i
syndrone and Turner's syndrone; accelerating the recovery and reduci ng
hospi t al i mailiSon 105 cells/ml.(Dne enltaf;thisrsaspensiun isfplaced inldaeh iwedl of 24uvell trays

retardation,  skel etal ' . : 15

dyspl asi a@ ﬂ}‘ifi?%&‘%l daysibefors release wxperiments Are AREformeduct i on of pul satile

grow h hor none rel ease; replacenent of growh hornone in stressed
-patients, treatnent of ost eochondr odyspl asi as, Noonan's syndrone,

‘ 'scfdﬂ zophr ©ni al,aydmml msuhenexpeﬁnzems,nmnssaref wkllsahswicedwith)émdfahnuttd. niediv né ng
and psychosoci g privaiio treatnent of pulnmonary 5 dysfunction an
venti | a£F°wéﬂam§§ayM gieé%ﬁ%agﬁiow-ﬁr%t hormang; reifase dnipiated by additipp of

Maj Or Sur geddjum’ @Mt Al | Qﬁﬁ? Lead bhiesS
such as cance"rlm orhg\%gﬁﬁmg?geﬁgt ofﬁhge/%éeiﬂ)nsu ﬂﬁ?néagioﬁﬁéﬁggﬁﬁg“%
nesi di obl 38tminwes adjAWAEnAfter ciatuleation grdwth bommarte veleasedutot then medium is
stinul ate_thym c, devel o nd prevent the age-rel ated decl i ne of
thymc f uH&#B‘fﬁd ¥§§f4¥gﬁ‘f33ﬂfmnosuppressed patients, inprovement in 10
nmuscl e strength, nmobility, maintenance of skin thickness, netabolic

honeost asi s, renal honeostasis in the frai I_ .el qlerl , stinmulation of
ost eobl as{Compaunssiof foamulril maybeievaluated for their igrvina ct)flec@t omgrawthdorolonghe

i mune i N _conpani animal s a treat nent ..of, di sorder.,of agipng in
conpani Sh TSiEe B SHBE AL e heodt femaje £ 24 CfHbed RpRRLHE (BEFoR hool
growt h i nByideefnology 1999] 12919259202598).”Bﬁﬁﬂ§,' ad\fit ‘tidle Gs%ﬁﬁ%ﬁ-mlé&aiﬂts are
dependi ng on the conpound of fornula | enpl oyed, on the node “of

adni ni st r 8nesshetized with pemtobarhitab§0 gk ipd Afteio the rats had bapmrfollpahaesthesizgd

| ls b 0. d / d ' d b
aam i st oAty SE APERALECLNHD atnateal SenplR an cafetest iy s EBHdansey and
endogenoushdjupidt vein.'RREPASLS it Ir¥eovd 30810ba rsgﬁl%é’ it féﬂ%ﬁ g Q%g 'Oang' he'

nasal adm nistration conprise from 20 about 0.0001 t o about
pr ef er a9 Pithitan sgeratagagues areadminisieredtiv 80d atery blood samples are put on ice for

15 minutes and then centrifuged for 2 minutes at 12,000 xg. The serum is decanted and

amount of growth hormone determined using a standard RIA.

- The invention is further illustrated in the following examples which are not in any way
20 intended to limit the scope of the invention as claimed. '

The abbreviations used throughout this description and examples indicate the following
structures: |



t he conpounds of formula | adnixed with a pharnaceutical |y acceptabl e
carrier or  diluent. The conpounds of forfrula | nmay be adm ni-stered,
i n pharnmaceutically acceptable acid 25 addition salt formor, where
appropriate, as a alkali netal or ‘alkaline earth netal or | ower

al kyl ammoni um salt. Such salt fornms are ¥elieved to exhibit approxi mtely

t he sane order of activity as the free base forns. Optional ly, the
phar maceutAbbieviasiops §6r namnatural-eminovacid residuesy conprise a conpound of
formula | conbined with-one or nore conpounds exhibiting a different
activity, e.g., 30 an antibiotic. or other pharnmacol ogically acti.ve
material. This m_ght be anot her - - ' '

16 secret agogud¢ such as GHRP (1 or33¥}'1 or GHRH or an P&‘ﬁ%%ﬁ)e t her eof ,
growt h hor pape or an anal ogue thereof ol.a somatonedin
| GF- 2. Joute of adm nistration e any route
transports tRg 28five 5 conpound to th opri ate or dew
- action, such aj |, nasal or parentef§al, the oral rpute being .
preferred. ALt fromthe pha ical use of TRE gohpounds of
formula I, they § le usef ul invitrgg tools for invesi{ygating the
regul ati on of grdw hChor none rel ease. “The conpounds of formula | may
al so be useful in vivo tools for evaluating the growh hor mone releasing
capability of the pituitary. For exanple, serum sanples taken before  and
after adm nistration of these conpounds to humans can be assayed for growh
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hor none. Conparison of the growh hornone in each serum sanple woul d
directly determine the ability of the patients pituitary to rel ease
growt h hornone. 15 Compounds of fornmula | may be administered to
-commercially inportant animals to increase their rate and extent of
growth, and to increase mlk production.19 Phar macol ogi cal Met hods 20
Conmpounds of fornmula | may be evaluated in vitro for their efficacy and
potency to rel ease growh hornone in primary rat somatotrophs. Rat
primary somatotrgphs may be prepared eggﬁntially as descri bed previously
(Chen et al., ocrinol ogy 1991, 12 ,ﬂ3337-3342 and Che®rmmet al .,
'Endocrinol ogy 1989, 12@) 25 2791-2798). Brl
decapitation, The pitulfitary is quickly re
di gested with 3 genase n 0.2 %
salt solution. The cells are resuspended in Dul becco's Mdi gl ed Eagle's

fly, rats are kill
d. . The pituit

medi um cont ai ni ng 0. 37 % NaHCG3, 10 7ch-p serum 2.5 % f calf serum
1 % nonessential ‘am no acids, 1 %glutgmne and 1 % NH
penicillin/streptonycin and adj usted ' 0
17 to 1.5 x 105 cells/m. One m of this suspension is placed in each
well of 24-well trays and left for 2-3 days before rel ease experinents
are perforned. On day one of the experinments, cells are washed twi ce
with the above nmddabum 5 containing 25 nM HEPES, pH 7.4. G owth hornone
release initiated b |_e'xddi tion of medi um cont ai ni ng 25 mM HEPES and t est
conpound. Incubatiorfy''s carried out for 15 mnutes at 37[err]C. After
i ncubation growth rmone rel eased to the mediumis nmeasured by a
standard RI A C

~

NH
' o

Abbreviations used for peptide bond substitutions:

N-Me- | . $(CHNH) P(CH,N(Me))

o ' /Ctizx ’ /C'iz yd
s T L.
CH, ' CH,

Abbreviations used for protecting groups:

Boe-
' Fmoc-

. CH30 '
,:':giok . O. OJOK | 0

Trt- ' | | Dod- : | ‘Bom
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_ HQC-cS



Conpounds of fornmula | may be evaluated for their in vivo effects on growth
hormone 10 ‘rel ease in pentobarbital anaesthetized female rats as descri bed,
previously (Bercu et al. Endocri nol ogy 1991, 129, 2592-2598). Briefly,
adult mal e Sprague-Dawl ey rats are anest heti zed wi th pentobarbital 50
ng/ kg ip. After the rats had been full ypgnaest hesi zed the rats are
inplanted with a tracheal cannula and catheters in the carotid artery and
the jugular vein. After a 15 mnute recovery, a blood sanple is taken at
time 0. The ngl)i tuifary secretagogues are adm nistered iv and artery bl ood

15
sanpl es atRf pRRMPERENdse Prepared ins the Hiollewing, sxampiesc wists i 3l Jaolaredr a5 Henut es

at 12,00 5m . rmrgﬁ' nted and - anount of growth hornone
determ nce)t ugf%%%géétcan ar%jj%ﬁ . The invention is further illustrated
in the foll ow ng exanpl es which are not in any way 20 intended to limt the

scope of the invention as clained. The abbrevi ations used throughout
this description and exanples indicate the foll ow ng structures:
18 Abbr ekaiNpgE §or non-natural am no acid residues:
[err] - T
H-Ala-His-D-2Nal-D-Trp-Lys-NH,

5 The title peptide was synthesized according to the Fmoc strategy on an Applied
Biosystems 431A peptide synthesizer in 0.22 mmol scale using the manufacturer
supplied FastMoc UV protocols which employ HBTU ( 2-(1H-Benzotriazol-1-yl-)-
"1,1,3,3 tetramethyluronium hexafluorophosphate) mediated couplings in NMP (N-
methyl pyrrolidone) and UV monitoring of the deprotection of the Fmoc protection

10 group. The starting resin used for the éynthesis was 559 mg 4-((2',4’-dimethoxyphenyl)-
(Fmoc-amino)methyl)-phenoxy resin ( Novabiochem, Bad Soden, Germany. cat. #: 01-
64-0013 ) with a substitution capacity of 0.39 mmol / g . Th¢ ‘protected amino acid
derivatives used were Fmoc-Lys(Boc)-OH, Fmoc-D-Trp-OH, Fmoc-2Nal-OH, Fmoc-
His(Trt) and Fmoc-Ala-OH. '

15 The peptide was cleaved from 434 mg of the peptide: resin by stirring for 180 min at
room temperature with a mixture of 4 ml TFA (trifluoroacetic acid), 300 mg phenol,
100 ul ethanedithiol, 200 p! thioanisole and 200 ul H,0. The cleavage mixture was

. filtered and the filtrate was concentrated to 1 ml by a stream of nitrogen. The crude
peptide was precipitated from this oil with 45 ml diethyl ether and washed 3 times with

20 50 ml diethyl ether. | |

The crude peptide was dryed and purified by semipreparative HPLC on a 20 mm x 250
mm column packed with 7u C-18 silica which was preequilibrated with 15% CH;CN in
0.05M (NH,),SO,, which was adjusted to pH 2.5 with 4 M H,SO,. The crude peptide
was dissolved in 2 ml 70% CH,CN /0.1% TFA in H,O and diluted to 100 ml with H.O.



19 [err] ' Abbr evi ati ons used for peptide bond substitutions:
lerr] . Abbreviations used for protecting groups: Boc- [err]

21
This solution was divided into two equal portions and each of them were injected on
the column in two separate runs. The column was eluted with a gradient of 15% - 25%
CH,CN in 0.05M (NH,),SO,, pH 2.5 at 10 ml/min during 47 min at 40 °C. The peptide
containing' fractions were collected, di'luted With 3 volumes of H,0 and.applicd to a
5 Sep-Pak® C18 cartridge .(Waters part. #:51910 ) which was equilibrated with 0.1%
TFA. The peptide was eluted from the Sep-Pak® cartridge with 70% CH,CN 0.1%
TFA and isolated from the eluate by lyophilisation after dilution with water. A yield of
19.0 mg was obtained. |

The final product obtained was characterised by énalytical RP-HPLC (retention time)
10 and by Plasma. desorption mass spectrometry (molecular mass). Mass spectrometry
agreed with the expected structure within the experimental error of the method (mass |
h spectrometry = 0.9 amu). . |

‘The RP-HPLC analysis was 'performé’d using UV detection at 214 nm and a Vydac
218TP54 4.6mm x 250mm 5y C-18 silica column (The Separations Group, Hesperia)
15 which was eluted at 1 ml/min at 42 °C. Two different elution conditions were used:
Al: The colﬁmn was equi_librated, with 5% CH,CN in a buffer consisting of 0.1M
(NH,),SO,, which was adjusted to pH 2.5 with 4 M H,SO, and eluted by a gradient
of 5% to 60% CH,CN in the same buffer during 50 min.
B1: The column was equilibrated with 5% CH,CN / 0.1% TFA / H,O and eluted by
20 a gradient of 5% CH,CN / 0.1% TFA / H,0 to 60% CH,CN / 0.1% TFA / H,O
during 50 min.
The retention time using elution conditions A1 and B1 was found to be 17.88 min and

20.15 min, respectively.



.20 The conpounds prepared in the follow ng exanples were all isol ated
as the ~trifluoroacetic acid (TFA) salts. - EXAMPLE 1

H Al a- Hi s- D- 2Nal - D- Tr p- Lys- NH2 5 The title peptide was synthesized
according to the Fnoc strategy on an I ed Bi osystens 431A peptide
synt hesi zer in 0.22 mol scale using t manuf act ur er suppl i ed Fast Moc
W prot o%%eml oy HBTU ( 2-(1H-Benzotriazol-1-yl-)- 1,1,3,3

t et ramet hy hexaf | uor ophosphat €) nedi ated couplings in NWP (N

met hyl pyrrolidone) and W nonitoring of the deprotection of the Fnoc
protection 10 group. The startin esin used for the synthesis was 559 ny
4-((2', 4'H dN@e% rly+Bhe-Lys-Q glm)c am na) et hyl ) - phenoxy resin (

Novabi ochem Bad Soden, Germany. cat. #: 01- 64-0013 ) with a
substitution capamty of 0.39 mmol / g . The protected am no acid

derivati vEhe titledpepide wad syrithedidCusingla praRediuze similsto Heone %kcr@éd fnnoc-
H s(Trt) and Frnoc- Al a-OH. © 15 The peptide was cl eaved from 434 of the
peptide $XaERledy withithe exaeption thatoh mgﬁmoc-Lys(ﬁBﬁc}stﬁaﬁxa i(blomlﬁchsm,

m xtureg qug

et hanedi ?% | olsl&lﬁg'oé[:rl chgg@ glgl'%oﬁﬁa‘q%?ﬁ?%n ’&p%cgy gg\pi%g"{%? l{%r e
Was f i waenssd awmetswxﬁg késimtlepwaleaﬁgeeaﬁmtmg peptide rdsitbandr patificationof

nitrogen. The 0{1&‘ pepti de was precipitated fromthis oil with 45 m
di et hyl e®hb2  is¥ing oriderpraduptias destrizedin examplg, 1. ayigld-of 25.9 mgnyas

crude pepgpemeges dryed and purlfled by sem preparative HPLC on a 20 mm X
250

y_

The final product was characterised as described in Example 1. The retention time
10 using elution conditions Al and Bl was found to be 1830 min and 20.15 min,

- respectively.

EXAMPLE 3
5-(H-Ala-His-D-2Nal-D-Phe-NH)aminopentane

‘The peptide resin H-Ala-His(Trt)-D-2Nal-D-Phe- Sasrin resin was synthesized usinga
15 procedure similar to the one described in Example 1. with the exception that 262 mg

Sasnn resin (2-Methoxy-4—alkoxybenzyl alcohol resm) (Bachem, Bubendorf, Switzerland

cat. # D-1295) with a substitution capacxty of 0.96 mmol/g was used and the protocol

used for coupling of the first amino acid residue to the resin was a 4-

dimethylaminopyridine catalysed coupling of the preformed symmetrical anhydride'
20 followed by capping of residual -OH groups on the resin with benzoic anhydride.

The partially protected peptide 5-(H-Ala-His(Trt)-D-2Nal-D-Phe-NH)aminopentane
was cleaved from 56 mg of the H-Ala-His(Trt)-D-2Nal-D-Phe-Sasrin resin by stirring

| for. 20 h at room temperature with 0.5 mlof 1,5-diaminopentane. The spend resin was



- mm col urm packed wit'h [err] C 18 silica which was preequilibrated with 15%
[err] in -0.-05M [err] which was adjusted to pH 2.5 with 4 M[err]- The
crude peptide was dissolved in 2 nm 70%[err] / 0.1% TFA in [err] and
diluted to 100 M with [err]

21 This solution was divided into two 23qual portions and each of them
were injected on the colum in tw separate runs. The colum was el uted
wi th a gr dliesed offtandssgractegiowith THONDME. a‘twmnph;neq figrate apdxtract was siowly
~during 47

col | ect ed, @gFfl%@gg\Wﬁg é&‘é frggng f%ﬁ! rlp @Mgﬁaﬁﬁh qi}f?t éf'%]s ef Stirring

Sep- Pak[ eranti e} cﬁl%'ﬁbh't@ 30 éﬁl\%&ﬁ 2§%PEH, CNVihe tilikturk w&susﬂ@ Y 3CeaH100 B ét?dred
with 0.1% TFA. The pepti was eluted fromthe Sep-Pak[err] cartri

with 70% [cieavpg®of the trir;rl,cpmtactmcnmﬂndumdm)t Haegnixture was then gilntedstat

after di t yi el d of 19.0 ng was obtained.  The f| nal
.product %B{l Wgwﬁé\,\@ﬁﬁﬁ% ‘eri sed by anal ytical RP-HPLC (retention tine)
10 and by Plasma. “desorption nmass spectronetry (nolecul ar mass). Mass

spectronetry agreed wth the expected structure w thin the experinental
error of tHie sdecReRtidgswas purified by samipseparayive HRLSC by directrinjechipn iqm_the

o B x 28D RE oL ABEE BB YsBE o i 8 ek sl IR cmnrpldl M
15 whi ch mmpbmwdsaxsﬂg mM/mn at 42 [err]C Tvvo different elution

.conditions were used: AI: The colum was equilibrated, with 5% CH3CN in
a buffer consisting of 0.1M [err] which was adjusted to pH 2.5 with

4 [err] a ol

b for ot B et i 3alerisst g oBlerBe b0 SMAE Y I kel ORiY

0. 1% TF20 /usjrgy elutiondcenditions A1 afd Bl wasgr fin@nto be 47 @iin] and R0 iﬂﬁ& /
[err] to,60%[err] / 0.1%TFA/ [err] during 50 mn. The
retentlon TESRRStiYelyng el ution condltlons Al and Bl was found to be 17.88 nin
and .

EXAMPLE 4
(2S)-(H-Ala-His-D-2Nal-D-Phe-NH)-6-aminohexanol

The peptide resin H-Ala-His(Trt)-D-2Nal-D-Phe-Lys(Boc)-Sasrin resin was synthesized
15 using a procedure similar to the one described in Example 3 from a Sasrin resin with
a substitution capacity of 0.96 mmol/g.

The partially protected peptide (ZS)-(H-Ala-His(Trt)-D-2Nal-D-Phe-NH)-6- g
aminohexanol was cleaved from 200 mg of the H-Ala-His(Trt)-D-2Nal-D-Phe-Lys(Boc)-
Sasrin resin by stirring the peptide resin for 20 h at room temperature with a .mixture

20 of 1.2 ml THF (tetrahydrofﬁran) 0.2 ml ethanol, 23 mg LiBr and 10 mg NaBH,. Then
200 ul H,O, 200 gl acetic acid and 4 ml ethanol was added. The resin beads were
removed by filtration and the filtrate was diluted with 50 ml H,O and lyophilized. The
resulting powder was subjected to TFA ‘cleavage and purification as described in
example 1. The purification had to be. repeated in order to obtain a 'sufﬁcicntly pure

25 product. A yield of 5.8 mg was obtained. |



’.v

20. 15 min, respectively. : _ ' :

22 EXAVPLE 2 H Al a- H' s- D- 2Nal - D- Phe- Lys- OH The title peptide
was synt hesi zed using a procedure simlar to the one described in

exanple 1. with the exception that 450 ny E qoc- Lys(Boc) - Wang resin

(Novabi ochem .5 Bad Soden, Germany cat. 04-12-2014) with a substltutlon

cab oy bent i eEHETbrcdyct wAE ERdtaE B8 W0TeStMdd IOERARIPR 1, FAR reliigh Hime”

product as dasingi dadonncoﬂdamﬂseAl arid \B leehsOf fodilad StoTBe WVERS2 miabhid rmbz min
The final product ,was characterised as described in Exanple 1. The
retention ti FeSPESH Yng el ution conditions Al and Bl was found to be 18 30
m n and 20.15 mn, respectively. EXAMPLE 3 '

5-(H Al a- Hi s-D 2Na| - D- Phe- NH) am nopent ane

EXAMPLE 5
5 H-Ala-Hisy(CH,NH)D-2Nal-D-Phe-Lys-

The peptide resin H-D-2Nal-D-Phe-Lys-(Boc)Resin was synthesized using a procedure
similar to the one described in Example 1 starting from 556 mg 4-((2’,4-
dimethoxyphenyl)-(Fmoc-amino)methyl)-phenoxy resin resin ( Novabiochem AG
Switzerland, cat. #: 01-64-0013) having a substitution capacity of 0.34 mmol/g . The

10 following protected amino acid denvatlves were used: Fmoc-Lys(Boc)-OH, Fmoc-D-
Phe-OH and Fmoc-2Nal-OH.

The -CH,NH- peptide bond isostere was introducéd according to Sasaki, Y. and Coy,
D. H., PEPTIDES 8(1) 119-121. 1987.

Fmoc-His(Trt)-aldehyde was prepared from 820 mg of the corresponding- N,O -

15 dimethyl hydroxamate according to Fehrentz, J. -A. and Castro. B., SYNTHESIS 676-
678. 1983. The crude aldehyde was dissolved in 8 ml DMF and divided into two
portions. The first portion was added to a stirred slurry of 610 mg of H-D-2Nal-D-
Phe-Lys-Resin in 10 ml 1% acetic acid in DMF at room temperature. Then 57 mg
NaCNBH, (85% pure) dissolved in 1 ml DMF was added and stirring was continued

20 for 60 min. After this the peptide resin was isolated by filtration and washed with 1%
acetic acid in DMF. The peptide resin was again suspended in 10 ml 1% acetic acid in
DMF and the second portion of the Fmoc-His(Trt)-aldehyde was added. Again 57 mg
NaCNBH, (85% pure) dissolved in 1 ml DMF was added at room temperature and the
mixture was stirred for 18 h.



The peptide resin H A a-Hi s(Trt)-D 2Nal - D- Phe-Sasrin resin was synt hesi zed
using a'15 procedure simlar to the one described in Exanple I. - with the
exception that 262 ny Sasrin resin (2-Mthoxy-4-al koxybenzyl al cohol
resin) (Bachem Bubendorf, Switzerland - cat. # D-1295) with a :
substitution capacity of 0.96 mol/g was used and the protocol used for
~coupling of the first amno acid residue to the resin was a 4-
di met hy| aAfeophisi rbdoetiveahiylatied szqn;pdhiengec}nidet resimpwat dsolmdd synfiktationahnd
yal, -OH groups on the resjn with

anhydride 2Q fol ] owed by, capping of resi
benzoi ¢ a‘HPﬁ%ﬁdi ‘H’éhvl\% acetmmslcgvaﬂg%ﬁ 29d theghain elgngation yas completed using the

he ) b b R i MR R o rdBBns UL i RReg ©f

room t enpamiriaiaeidvddrivafivée FiocoAlalOFBE.di ami nopent ane. The spend resin was
23 . filtered off and extracted with 1 ml DWMF. The conbined filtrate and
extract was slowy added to a mxture of 2.5 mM CHCN and 10 Ml 1 M

hvdr ochlcom ¢ . o L . . %
G e EhE FRpLlle ekl 350 mE B heidh tetl £ i, flad peitiadnas
trityl prpurfied by semipheparative HPIEC. ufing aiprocodureaimilirero dhdtudesdribed 300 5

m with [err nd filtered. The, crude peptide was purified by
- seni prepaﬁé’f‘%’?ﬁe EIPﬂO"%‘? ofi Het mg wasebtaiedon t he colum of 1/2 of this
fi-ltrate using a procedure simlar to that described in exanple 1. The

yield was 4.5 nyg. The final product. was characterised as described in

Exanpl e 1Th&Hinal qareduétowas charadierised ag describednincExatnpleohsThe¢ retedtiBa time
found to be 18..4 ' 20.75 nj ti |
oun_ ° uging elutgiorrln crz)n Pt?ons Al anncl %1 wa.sr ef%ﬁﬁﬁ tlov ey13.35 min and 17.38 min

10 respectively.

EXAMPLE 6
(n-P'ropy])-His-D-_ZNal-D_-Phe-Lys-NH2 and (n-propyl),-His-D-2-Nal-D-Phe-Lys- .

-The peptide resin H-His(Trt)-D-2Nal-D-Phe-Lys(Boc)-Resin was synthesized usinga
procedure similar | t_d the one described in Example 1 starting from 4—((2’,4’-
15 dimethoxyph_enyl)-(Fmoc—amino)methyl)-phen’oxy resin resin ( Novabiochem AG
Switzerland, cat. #: 01-64-0013 ) having a substitution capacity of 0.34 mmol/g. The-
protected amino acid derivatives used were Fmoc-Lys(Boc)-OH, Fmoc-D-Phe-OH,
Fmoc-2Nal-OH and Fmoc-His(Trt)-OH. |

13 pl n-propanal was added to a stirred slurry of 150 mg of H-His(Trt)-D-2Nal-D-

20 Phe-Lys-Resin in 3.3 m! 1% acetic acid in DMF at room temperature. Then 16.8 mg
‘"NaCNBH, (85% pure) dissolved in 0.5 m! DMF was added and stirring was continued
lfor 6 h. After this reductive alkylation step, the peptide resin was isolated and washed
on a filter funnel with DMF and CH,Cl, and then dried in vac.



EXAMPLE 4 (2S) - (H-AI a- H s- D- 2Nal - D- Phe- NH) - 6- am nohexanol The
peptide resin H Al a-Hi s(Trt)-D 2Nal - D- Phe- Lys(Boc) - Sasrin resin was

synt hesi zed 15 using a procedure simlar to the one described in Exanple 3
-froma Sasrin resin with a substituti.onﬁ'pamty of 0.96 mmol/g.

The partially protected peptide (2S)-(H A |s(Trt) D2NaI-DPhe NH) - 6-

ﬁl—mAlngharg?'(I)'lrt e Zkla%yﬂgﬁé\gggl 3?3 %ﬂs Rerd @%)S(“ and a mixtyre o una]klxlatfch mono-n

peptide resi rprbpyl a6d ﬂl-ﬁtprbﬁﬂrpdmlﬂﬁaﬁﬁtﬂéﬂd@ fromathe Detuntxﬁ ZJDOQfx Jpe%ndt résii
(tetrahydrof 0,2 m ethanol Li Br and 10 [e Then 200
[err] 200 [ fr e%&sv@rwmrawe amdrﬂur@eHMépmwya ereH ysing ypracgdure

wer e r enoy, r | tar [ §
and | yophi 1 ZS?SX]QQI{F]J iﬂatt rﬁ:ﬁdaiﬂckxﬁg%éll EA‘QESU eé'tSI ;ﬁ;@?ﬂ%ﬁ@ égvggzé&agr%J _
purificatiof Iétwﬂy&blﬁzbaddlﬂlﬁ mgeof aoiipﬂam 1) Hi@l]?malf-Dclate-hys-N&ﬁ was dttained.
repeated in order to obtain a sufficient y pure 25 product. A yield of 5.8

ng was obt ai ned. 24 The

final product [ bed i r i :

e | usi nori apdigoRicEbERS theio AT 41 Ftalibo RIS, FTahBI AR D-

20.02 mn  2NasiDRle/EysyNH, the retexddftimeusing elution conditions Al and Bl was found
to be 16.45 min and 19.92 min, respectively. '

EXAMPLE 7
10 H-Ala-Tic-D-2Nal-D-Phe-Lys-NH,

Starting from 620 mg 4-methyl BHA resin (Bissendorf Biochemicals, Hannover,
Germany. cat. #: RMIS50) having a substitution capacity of 0.72 mmol /g the peptide |
was synthesized according to the Boc strategy on an Applied Biosystems 430A peptide
synthesizer using the manufacturer supplied 0.5 mmol scale single coupling protocols
15 which employ single couplings with preformed symmetrical anhydrides in DMF. The
* protocols were adjusted to 60 min coupling time. A.dpuble coupling with 2 X 60 min
coupling time was used for the N-terminal Ala. The protected amino acid derivatives
- used for the synthesis was Boc-Lys(2-chloro-Z)-OH, Boc-D-Phe-OH, Boc-D-2Nal-OH,
Boc-Tic-OH and Boc-Ala-OH. |

- 20 The peptide was cleaved from 486 mg of the peptide resin by stirring it for 75 min at
 0°C with a mixture of 4.5 ml HF and 500 'ul m-cresol. The HF was evaporated at
0 °C by a stream of nitrogen. The peptide was precipitated from the remaining oil
together with the spend resin with 50 ml diethyl ether and washed 2 times with 50 ml
diethyl ether. After drying the peptide was extracted precipitate with 10 ml H,O
25 containing 4 drops of acetic acid. The extract was diluted to 100 ml H,O.



5 HAla-H s [err] D 2Nal - D- Phe-Lys-[err]] The peptide resin -
H D- 2Nal - D- Phe- Lys- (Boc) Resi n was synt hesi zed using a procedure simlar
to the one described in Exanple 1 starting from556 ng 4-((2',4'-.

di met hoxyphenyl ) - (Fnoc- am no) nmet hyl ) - phenoxy resin resin ( Novabi ochem AG
Switzerland, cat. #: 01-64-0013) havingp# substitution capacity of 0.34
nmmol /g . The 10 follow ng protected am no acid derivatives were used:

Froc- Lys (Pagkridd Fggl'?d‘ﬁ ngs Purxf’ 188 tfdh 2% 18R ofhBé ditlited extrac?'&? th'ﬁHHof

~ peptide bond isos ntroduced according to Sasaki., D.
H., PEPTI SEsips¢parative HPIIC uging a procedurénsimilar tq !lhalt)dcaﬂrdmldyldeﬂmhp de’;b’hq: ed
from 820 n?ldOf tliz corresponding N, O - 15 di nethyl hydroxamate according to
Fehrent z, Y51 W& 123 ™@astro. B., SYNTHESI'S 676- 678. 1983. The crude

al dehyde was dissolved in 8 M DVF and divided into two portions The
first portion was added to a stirred slurry of 610 ng of H D 2Nal - D

Phe- Lys- REbe finah produgt wesocheracierisgdias dqscn_!gﬁﬂ ¥agepietlenper at ure. Then 57
ny NaCNBH, (85% pure) dissolved in 1 m DV was added and stirring was
continued 20 for 60 mn. After this the peptide resin was isol ated by

filtratiSorRE‘HPLEHMR siMlIsih(gjc%ndltlo@@ A1 &ndBll gavértiieMetentivn thnes 2787 nidnand was

agai n suspended in 1 1% acetic acid in DMF and the second portion of
t he Fnoc- §@mm)r=ap@@wyh'e was added. Again 57 ngy [err] (85% pure)
dissolved in 1 mM DV was added at room tenperature and the m xture was
stirred for 18 h. 25
After - thi EXAMRILE 8 al kyl ati on step, the pepti de reS| n was isol at ed by
filtration and

(2R)-(H-Ala-His-D-2Nal-NH)-3-phenylpropylamine

The Fmoc group was removed by treatment with 20% piperidine in NMP for 20 min
10 from 580 mg 4-((2’,4’-dimetho:‘cyphényl)-(Fmoc-amino)methyl)-phenoxy resin resin
(Novabiochem AG Switzerland, cat. #: 01-64-0013) having a substitution capacity of
0.43 mmol / g. The resin was washed with DMF and with CH,Cl, and alkylated with
Fmoc-D-Phc-éldehyde using a reductive alkylation procedure described in example 5.

After this, the peptide resin was isolated by filtration and washed with 1% acetic acid

15 in DMF on a filter funnel and the chain elongation 'was completed using the peptide
synthesizer as described in example 1. using the protected amino acid derivatives Fmoc-
D-2Nal-OH, Fmoc-His(Trt)-OH and Fmoc-Ala-OH.

The peptide was cleaved from 301 mg of the peptide resin and the crude peptide was
purified by semipreparative HPLC using a procedure similar to that described in
20 example 1. A yield of 23.92 mg was obtained. |

The final product was characterised as described in Example 1. The retention time
using elution conditions Al z_ind Bl was found to be 19.33 min and 21.77 min

respectively.



washed with 1% aceti'c acid in DM and the chain el'ongation was conpl et ed

using the -

procedures using the protected

peptide synthesizer according to the above descri bed
am no acid derivative Fnoc- Al a- CH.

. :

The peptide was cleaved from 550 ng of the peptide resin and the crude

pepti de was

to that deg;rib din

The fi nal

purified by senipreparati2® HPLC using a procedure sinilar
Exanple 1. Ayield of 11.3 ng was obtai ned. '
Haples Wmd charact eri sed as described in Exanple 1. The

retention time  using elution conditions Al and Bl was found to be 13.35

mn and. 17. 6
(n- Propyl) -|HE=.- pP2pile D- Phe- Lys-[err] and Pre- RP- RP-
(n-propyl)[lerr]} H s-D 2-Nal - D- Phe-Lys- [err] pafl p¢HPLOE (| 48PDC
‘H-H s(Trt)-D- 2Nal - D- Phe- Lys(Boc) - Resi n was synt hesusinge Yséfa- a| retedt odedure
simlar to jthe pne described in Exanple 1 startihg,f50m 4i0h(2" {4ion 15
di met hoxyphenyl ) - ( Fnoc- am no) net hyl ) - phenoxy res exﬁ%i tﬁn@bv qhﬁgherq AG
Switzerl an caf. #: 01-64-0013 ) having a subst tg%ion gggaci %.g 0.134
mmol / g. Th protected amino acid derivatives g [ c{L SBoc)-CH,
Frroc- D- Phe-[OH, Frnoc- 2Nal - OH and Froc- Hi s(Trt) { &4 copgl- -
n- pr opanal S fdded to a stirred slurry of 150 of H{ 108 Tr {)tt Bidl - D-
20 Phe-Lys-JResih in 3.3 M 1%acetic acid in DNFTgﬁmﬂbo Aknmpel {E% &) |Then
16.8 ny CNBH, (85% pure) dissolved in 0.5 nm. |PiF wa (Edggd and stifrring
was continu .'ggr—ﬁ‘h?’ﬁ?f&f‘fhfS‘?EdUCffVEﬁﬂ“\ ' stepTthe—penti de
resin was i AdardligdRherD-Phe-LystNHy er f unneil wi t h|BRP3and P3| {and
then dried ¥y VAY Ala-Phe-D-2Nal-D-Phe-Lys-NH, [1 2813 | 2962

11 | H-His-D-2Nal-D-Phe-Lys-NH, . 1 1802 | 20.15

12 | H-Ala-His-D-2Nal-D-Phe-Phe-NH, 1 28.48 29.48

13 | H-Ala-His-D-2Nal-D-Phe-D-Phe-NH, 1 2665 | 27.75

14 '| H-Ala-His-D-2Nal-Phe-Lys-NH, 1 2185 |23.12

15 | (3-(4-Imidazolyl)propionyl)-D-2Nal-D-Phe- | 1 207

Lys-NH, ' ,

16 | (Propionyl)-His-D-2Nal-D-Phe-Lys-NH, | 1 222 23.77

17 | H-Ala-His-D-2Nal-D-Phe-NH, 1 21.7 23.08

18 | (H-Ala-His-D-2Nal-D-Phe-NH)hexane 3 34.11 35.78

19 | H-Ala-His-D-Trp-D-Phe-Lys-NH, 1 1452 | 167

20 H-Ala-Ala-D-ZNal-D-Phe-Lys-NH, 1 21.97 23.23

21 | ((Propionyl)-His-D-2Nal-D-Phe- 13 37.17 39.47

- | NH)hexane
22 | 6-(H-Ala-His-D-2Nal-D-Phe- 3 19.3 21.57
NH)hexylamine
| 23 | H-D-2Nal-D-Phe-Lys-NH, 1 15.88 1825
24 (S-Aminopentanoyl)-His-—,D—2Nal-D-Phe- 1 17.8 19.98
- | Lys-NH,
25 | H-D-Lys-D-2Nal-D-Phe-Lys-NH, 1 17.07 | 19.62



26 The two resul ting peptide resins were mxed and a mixture of

unal kyl at ed, nono-n propyl and di-n-propyl peptide was cleaved fromthe
resul ting 300 ng peptide resin. The peptides were separated and purified
by sem preparative HPLC using a procedure simlar to that described in
exanple 1. Ayield of 6.54 ng of n-propylg- H s-D-2Nal -D- 5 Phe-Lys-[err]
and 5.59 ng of (n propyl)[err]-H s-D 2Nal - D- Phe- Lys [err] was obt ai ned.
The fi nal JrU - —T—epan 0t
(n- propyl ) {136 [i:I-Ala-IZINaﬁ)~2DI@FB-TL@-L}'§°NH;] the r tbntlon E% us2Bd8el fiti on
condi ti ons A T angd 1792
respectivel 3‘7 nﬁ' = gl-D-His- MPENH; c-D- 2Nbl - D- Phés-ll§s- :394?
Starting fi mat SSEn T Bl O ca npover,
- Germany. ct® # %%Y@?@?é%ﬁ %n cainaci ty 2‘?% 725%145? g
the peptid V\H 2synt hesi zed accord| ng to the Boc strptegy oph an Applied
Bi osyst ens OA T a T srng TNe nur a S re¢ 0.5
mrol scal e #n Hg?@a@ %r@‘%ﬂy&eﬁr 2whi ch en E‘;y Si né)?%?cm Irf'lgh W th
pr ef or mred s;gg‘rat Ry The - protoco rel a§j stnd to
60 m n cou {15;8 {ongﬁgy%e couol Phg wWith 2 X go m.n §6Wgou ??r?g Lime
was used fqgrait 1\ QNHcted amno ac ri lRves
used for th 31 h!e pqﬁ@%%ﬂ | v-qp?l% %Lorn Z) - (‘ml Roc- g?:‘ﬁg- 203 '
Boc- D- 2Nal J@z H-mcs"?ysr@tmdmm HysaNE;.  2P1The pppsige A@e.lsl eqved
from486n‘(__ giﬁﬁ__g_p,g_p,t_l_d,e resin h\/ cflrrlnnlf .!'_\LJE n_at _
33 I (n-Butyl)-Ala-Hls-D-2Nal-D-Phe-Lys-NH 6 19.55 -
34 | (n-Octyl)-Ala-His-D-2Nal-D-Phe-Lys-NH, | 6 2788 | 2452
35 | H-Ala-His-D-2Nal-D-Phe{(CH,NH)Lys- 5 17.97 20.83
NH, - |
36 | (3 Ammomethylbenzoyl)-D-ZNal-D-Phc- 1 2242 | 24.13
Lys-NH, : .
37 | (3-Aminophenylacetyl)-D-2Nal-D-Phe-Lys- |1 | 23.62 | 23.97
2 . : ‘ '
38 | ((4-Imidazolyl)acetyl)-D-2Nal-D-Phe-Lys- | 1 2042 | 2222
2 _ '
39 | (3-(4-Imidazolyacryloyl}-D-2Nal-D-Phe- | 1 2125 | 2332
Lys-NH |
40 | (4- Anunophenylacetyl)-D-ZNal—D Phe-Lys- 1 2245 -
41 | (Trans-4-aminomethylcyclohexanoyl)-D- 1 22.07 | 23.67
' 2Nal-D- Pho::-Lys-NH2 _ -
42 | 2- (H-A]a-Hls-D~2Nal-D-Phe-NH) 3 18.6 20.25
ethylamine
43 | (2-(H-Ala-His-D-2Nal-D-Phe- 3 30.18 32.18
NH)ethyl)benzene .
44 | 4-((H-Ala-His-D-2Nal-D-Phe- 3 19.63 | 21.55
NH)methyl)benzylamine . - _
45 | (2R)-(H-Ala-His-D-2Nal-NH)-3- 4 21.55 | 23.57
phenylpropylamine ,
46 2-(H-Ala-His-D—ZNaleNH)gthylamine 3 25.52 -




O Cwith a mixture bf 4.5 m HF and 500 [err] mcresol. The HF was

evapor at ed at O [err]C by a stream of nitrogen. The peptide was .
precipitated fromthe remai ning oil together with the spend resin with
50 m diethyl ether and washed 2 tines W|th 50 m diethyl ether. After

drying the peptide was extracted precipt Blate with 10 n [err] 25 containing
4 drops of acetic aC|d The extract was diluted to 100 m [err]

E; mp;?gn_ﬁr%fe PEDl P b ATARaeNPEF PR LYeNiG 2 pr bacdur o] S1ARI o] BG3cngt
character geff ok éi%b-se%}?? AR R ER s N S AL lﬂaééga' i
Caspect i vally &WW@@&&W@Q VRS WLI0 ol i | B0 T

) - 3- phenyl ;r opy

pi peri di ne !an'\/ﬁ H{Qﬂﬁﬂﬁiﬂéﬁgé ﬂeﬁhm ohd 11742 2013

4-((2',4" - mxvn eny Q0C-am noxy fesin resin
(Novabi och

: rrsf\G Swnz-ﬂx&-wmap@tphﬁ QiEH4- 0013) | havi ngf a73gbs{imgion
capacity of hL.LeL_u_mas.mashf wi thi DVE and with flerer]

d
and al kyl ates2 w H-Tyr-Ala—Hxs—D-ZNal-D-Phe-Lys-NH, 1 19.9 21.22
| 53 (Pxpendme-4—carbonyl)-D-ZNal—D-Phe-Lys- 1 20.4 2232
NH, -
54 H-Ala--l:'he(4—NH,)-D-ZNaI—D-l"‘ht:-Lys-NHz 1 19.20 -
EXAMPLE 55

((Propionyl)-D-2Nal-D-Phe-NH)hexane

The peptide resin (Propionyl)-D-2Nal-D-Phe-Sasrin resin was synthesized using a
procedure similar to the one described in Example 3 from a Sasrin resin with a

. substitution capacity of 0.96 mmol/g.
105 mg of the resulting peptide resin was subjected to ammonolysis.

The peptide ((Propionyl)—D-ZNal-D-Phe-‘NH)hexane was cleaved from 105 mg of the
Propionyl-D-2Nal-D-Phe-Sasrin resin by stirring for 20 h at room temperature with 1
ml of n-hexylamine. The spent resin was filtered off and extracted with 1 ml DMF. The
combined filtrate and extract §vas slowly added to 8 ml 1 M hydrochloric acid under
stirring . The resulting precipitate was redissolved by addition of approx. 70 m! CH,CN
and was then reprecipitated by addition of 20 ml H,O. The precipitate was filtered off,
washed with H,O and dryed. The yield was 12 mg.

This product was characterised as described in Example 1. with the exception that only

one HPLC analysis using conditions similar to B1 with the exception that a gradient of

The Fnobc qgroup was rehoved by treatpent w tth 20% .



Fnoc- D- Phe- al dehyde‘usi'ng a reductive al kyl ati on procedure described in

exanpl e 5. , After this, the peptide resin was isolated by filtration
and washed with 1% acetic acid 15 in DMF on a filter funnel and the chain
~elongation was conpl eted using the peptide synt hesi zer as described in
exanple 1. using the protected anino aci3dd derivatives Fnoc- D- 2Nal - OH,

Frmoc- Hi s(Trt)-OH and Fnoc- Al a- OH. The‘&ae{ ptide was cleaved from 301 ng
of the pefkl eTFAsl HL.Qnio 90% GH,GY et dFAdH,O dyting 50c@irpywas used. The

sem pr epar, HRLC usi re.simlar to that described in 20
exanpl e 1. g{ﬁhfggltﬁnﬁfwafsfog'i@ﬁ‘ggﬁégd}é K ned. The final product was

characterised as described in Exanple 1. The retention tine usi ng
elution conditions Al and Bl was found to be 19.33 mn and 21.77 mn
respect ively. 28 Exanples 9 -
Pre- RP- . RP-
par ed Hﬁwg6 ' usi ng
a reten- reten- ' _ ' pro-
tion tion cedure tine
time (3- Methylammomethylbcnzoyl)-D-ZNal-D-Phc-Lys—NH, simlar for for
to .condi - condi - '
tion tion Bl - Exam Al

(Ex. 1) The peptide resin (3- Ammomethylbcnzoyl)-D-ZNal D-Phe-Lys(Cl-Z)-MBHA resin was
synthesized using a procedure similar to the one described in Example 7 from a MBHA

resin with a subs_ti;ution capacity of 0.72 mmol/_g.

The rcshlting peptide resin was methylated according to Kaljuste, K. and Undén, A,
Int. J. Peptide Protein Res. 42 118-124, 1993. 300 mg resin was stirred for 2h with a
mixture of 8 ml DCM, 150 ul DIEA (diethyl-isopropylamine)and 39mg 4,4’
dimethoxydityl chloride (DOD-CI) and then isolated by filtration and washed with DCM
and with DMF. The DOD protected peptide resin was then stirred with 18 m! of a
3.7% formaldehyde solution in DMF, 0.18 ml acetic acid and 180 mg NaCNBH, was
then added and stirring was continued for 18h. The resin was isolated by filtration and
washed with DMF and with DCM. The DOD protection was then removed by
treatment with 2 x 3 ml DCM/TFA l:llfc-)r 5 min + 30 min respectively and the peptide

resin was washed with DCM and then dried in vacuum.

The resuiting N—met_hylé.ted peptide was _cleaved- from 370 mg of the resulting resin
using a procedure similar to that described in example 7 and it was purified and

characterized as described in example 1. The yield was 17.3 mg.

RP-HPLC analysis using conditions A1 and B1 gave the retention times of 22,83 min
and 24.60 min respectively. |
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(Ex.1) . 9" H Al a-H s-D Phe-D Phe-Lys-[err] 1
™ 15.43 10 H Al a- Phe- D- 2Nal - D- Phe- Lys-[err] T

29. 62 11 H Hi s- D- 2Nal - D- Phe- Lys-[err]
20. 15 12 H- Al a- Hi s- D- 2Nal - [3- Phe- Phe-[err]
29. 48 H Al a- H s- D- 2Nal -1 Phe- D- Phe-[err]

%FLE}? H Al a- H s- D- 2Nal - Phe- Lys- [err]
(3-(4-1mdazol yl)propionyl)-D 2Nal - D- Phe- 1

RPRRRR

Lys [err] . 16 (Propionyl)-H s-D 2Nal - D- Phe- Lys- [err]
23.77 17 H Al a- H s- D- 2Nal - D- Phe-[ err]
1@-Dimethylantingmetigitzxinzoylphk 2Ne)- BeRberb ys-NH, 3 34 11
19 H Al a- Hi s- D- Tr p- D- Phe- Lys- NH2 ' 1 14. 52
20 H Al a- Al a- D- 2Nal - D- Phe-Lys- [err] 1 21. 97

2The pé?ﬁﬂ%m@lAmﬂlcﬁn@hﬂUéhz@l)EbezNal-D-Phe-Igsé)@l—Z) -MBHA3resikitvas

NH) hexane Al'a- Hi s- D- 2Nal -

osynthesized using anppredure similar to thgone desgripggin mealeﬂ/fém{ne# MBHA
S | ) - Hi s- D- 2Nal - D- Phe-
1@@8@“11 a glﬁ)sﬁégl_olql_épacxégomg DBE{}]@@)%NQ - :I)? Phe-Lys-[err ]e '

17. 07 19. 62 29 26

54&2NaI-D-TIC Lys- NH2. . 20 78 27

mg,of @q@um gpqngerx]esm was trlen stirred mthlg) m! 1% aggtio gmxd in

1

21.

1

7

( 5 Ami ”Opﬁ?‘apﬁ%ﬁé ;Rgg@' 7 ys- Tlh¥ﬁ)}de solution in I%MI2 Qs %ﬁgagéﬁ5@5gQ %%ser er]

( Pr opi onythen[adzied|and-stlindng was tentifued for 18H. The resin ®6s iolatedHy fiRration and

washed with DMF, DCM/MeOH 6:4 and with DCM.

The resulting mixture of 'N_,N-di-methylated peptides was cleaved from 631 mg of the

- resulting resin using a procedure similar to that described in example 7 and it was

purified and characterized as described in example 1. The yield was 8.58 mg.

RP-HPLC analysis using conditions Al and B1 gave the retention times of 31.58 min
and 33.00 min respectively.

EXAMPLE 58
(3-Amino-3-methylbutanoyl)-D-2Nal-D-Phe-Lys-NH,

The peptide resin H-D-2Nal-D-Phe-Lys(Boc)-Rink resin’ was synthesized using a

procedure similar to the one described in Example 1 from 2 g 4-((2°4-

dimethoxyphenyl)-(Fmo’c-amino)'methyl)-phcnoxy resin (Rink resin) ( Novabiochem,
Bad Soden, Germany. cat. #: 01-64-0013 ) with a substitution capacity of 0.39 mmol/g.

500 mg of the resulting peptide resin (0.15 mmol) was suspended in 4 ml DCM/MeOH
1:1. 42 yl triethylamine (0.3 mmol) was added and after cooling to 0 °C, 31 mg (0.158



31 HD-A a-His-D 2Nal - D- Phe- Lys-[err] 1 17.83  20.3 32

H- Al a- 3-'Pyal - D- 2Nal - D- Phe- Lys-[err] 1. 18. 15 20.18 33 °
(n-Butyl)-Al a-H s- D 2Nal - D- Phe- Lys- NH2 6 19.55 - 34
(n-Cctcyl)-Al a-Hi s-D 2Nal - D- Phe- Lys-[ er r:J 6 27. 88 24.52 35

H Al a- Hi s- D- 2Nal - D- Phe[ err] Lys- 5 3 17.97 20. 83 NH2 36

3- Ani t hylb |)-D-2Nai -D-Phe-, . 1 22.42 . 24.13 .
(Lys- N 37 §£1'22?i-&)ﬁ@ﬁk}w{;§@x91ayct%liyﬂdrﬂﬁopwéhley@c was added underestirring.

23. 97 (44 g s . - RS . 50. 42
22,22 St{"@?’?%waégt°“?§f}?é1?? ahn g m&#&&%%%%&&aﬁé Aftek washirg)" 52
23.32 theyesihewit DEM/NeOM6RomiRE dyying it yacuubr, 2heknideRpeptideswas dleaved

22. 45 - NH2 4 ns- 4- am t hyl | oh ) - 1 -
22 07 Srorg-the res?ingqh p\%;ypq%g&j% %Qéag?esén%rctooth%g I&(t.z.g/cn)begin example 1.
2-(HAl a- Hyge gd\@% = NH) - 3 18.6 20. 25

et hyl'am ne 43%3 2- f—l-%%gqﬁgls D- 2Nal - D- Phe- 3 30. 18
32.18 NH) et hyl ) benzene 44  4-((H Al a- Hi s- D- 2Nal - D- Phe- 3

4119' 03 g}’ggPLC g@%@ rr\'xaze.tix;1 Lﬁ&@ l m%‘nﬁaéf ,gg\(r_eigze_ r(ett:xﬁ&o%_ tl;lxln%s [o}f%‘.l. l."sn’i‘x‘?xl) -3
2- (H Al a- Hir $2.83ahinNebchvbigm ne 3 25.52 -

EXAMPLE 59
(2S)-((3-Aminomethylbenzoyl)y(CH,NH)D-2Nal-D-Phe-NH)-6-aminohexanol

The peptide resin H-D-2Nal-D-Phe-Lys(Boc)- Sasrin resin was synthesized using a
procedure similar to the one described in Example 3 from 980 mg .Sasrin fesin with
a substitution capacity of 0.87 mmol/g.

1.4 g of this resin was reductively alkylated with Boc-3-aminomethyl benzaldehyde
and the peptide was cleaved from 1.0 g of the resulting resin and half of the crude

product was purified the using procedures similar to those described in example 5. The -
yield was 18.46 mg. |

RP-HPLC analysis using conditions Al and B1 gave the retention times of 14.78 min’
and 17.40 min respectively. | |

EXAMPLE 60
(2-Aminomethylbenzoyl)-D-2Nal-D-Phe-Lys-NH,

The peptide resin H—D-2N'al-D-Phe-Lys(Boc)-Rink resin was synthesized using a
procedure similar to the one desqﬁbcd in Example 1 from 2 g 4-((2'4-



47  H D-Phe- Al a- D-2Nal - D- Phe- Lys-[err] 1 27.82  29.43 48

H- Al a- D- Phe- D- 2Nal - D- Phe- Lys-[err] - . 1 - 25.62 27. 22 49

- H Al a- (2- am nobenzoyl ) - D- 2Nal - D- Phe- 26. 42 24.93
Lys- NH2 50 H Al b- Hi s- [}2|\laI-DPhe?3‘/1 [err] . 1 17. 42
20. 13 51 H Al a- Hi s- D-| Nal - D- Phe- Ly [err] 17.55

ég' 8( Pi perl I‘ﬁ’héﬁ@omfﬁ??ﬁ'%f“%ﬁﬁgh{wy%i‘“ (R‘éb TES“\) (%lgogaflochzerln, 22

NH2 54 Bad-decﬁ'r Rrertrmy] edd ¥ 06406013 0wiliea bisstit@idd caphcity of 0.39 $ard6l/g.
EXAMPLE 55 (Prop| onyl }' D- 2Nal - D- Phe- NH) hexane The peptide resin

(Propionyl)-D-2Nal - D- Phe- Sasrin resin was synthesized using a procedure

simlar t s j i i .
subst 1 ut 1290 g S8 e FeaGling Tkl peFT0.856 gkl a5 Sl 18 T a0 alf B v
resin was umge ghﬁihlé -2edtfiinoglethylbenzoit ecid {P192 emmol), 182 mg HBTU (0.480
((Propionyl)-Dr Phe- NI—P hexane was cl eaved from 105 ng of the

Pr opi ony! -Pmelend( 6dhe IBEEAI (9.96a8meloy stirring for 20 h at room .
tenperature with 1 rri of n-hexyl amine. The spent resin was filtered off and
extracted with 1 m DWMF. The conmbined filtrate and extract was slowy added

to8m 1 Mthw:aﬁnhg ohie fesiCwith tnml@; mwnuam—x 6:4TaRd DCM| dndm'ﬁ'ﬂfgaﬁlﬁbﬁ\ﬂhe
was rediss y_addi ti on of approx. [err]..and

b

repreci pi tG thé)éfﬂ -Zaanqresthypenzpy Dt?eNaly ﬂh@ -Tarsd¥gvaseleavgsdrom 268 mepfor 1 |
hed

L g B5: Y8 bty e o0 Eliperasl 51 iibre 563 m

TFA, 225 mg phenol, 75 ul ethanedithiol, 150 pl thioanisole and 150 ul H,O. The

cleavage mixture was filtered, the remaining resin washed with 1 ml TFA and the

- filtrate was concentrated to approximately 1 ml by a stream of nitrogen. The crude
peptide was precipitated from this oil with 50 ml diethy! ether and washed 3 times with
50 ml diethyl ether. The precipitate was then dissolved in 50 ml H,O and lyophilized.
The resulting powder was then stirred with 0.5 ml hydrazine hydrate in 5 ml ethanol
for 6h at 70 °C and then diluted with 50 ml H,O and lyophilized.

The lyophilized product was dissolved by addition of 2 m! acetic acid, 2 m} ethanol and
100 ml H,O and purified using procedures similar to those described in example 1. The

yield was 9.43 mg

RP-HPLC analysis using conditions Al and Bl gave the retention times of 23.22 min
and 25.05 min respectively. | |

EXAMPLE 61

H-Aib-Hisy(CH,NH)D-2Nal-D-Phe-Lys-OH

The peptide was synthesized using a procedure similar to the one described in example

- 5. with the exception that 1050 'mg Sasrin -resin (2-Methoxy-4-alkoxybenzyl alcohol



one HPLC anal ysi s using conditions sinilar to Bl with the exception that a

gradient of . . - 31 0.1% TFA /
[err] to 90%[err] [ 0:1%TFA [ [err] during 50 min. was used. The
retention time was found to be 35.73 mn, EXAMPLE 56

( 3- Met hyl am nonet hyl benzoyl ) - D- 2Nal - D- Pﬁé- Lys-[err] The peptide resin
(13- Am th 2Nal Phe- L Cl. t hesi d
lei ng Q?S‘Fe;eéﬁaecﬁsm&nm#@t@%@n&ém S s i shestiood rpeaas
resin witp ;rfeﬂ/g wall b G 'ﬁrtsIgae ] QsJ@fdmhgﬂgg tthﬁﬁ;t "aﬁﬁHé rauagreeﬁa&' de

resin was rreth ed according t I'j ust e, Unden, A.,
Pepti de Ptotthenresis wad2a Ul8inidthyladittshyridie watalysed mouphngtofr thml pYeﬁorﬁibdvm th

L ikl s S ol R 8 D
hed
seshes ", B i U el St o pssgeuiine A,

acid and ﬁ:B(ihageﬁtdtmg crade hmducad:dedbsemtie(kum rexamglendsaqdeldi ofu26176 ang 1ais.

The resin %gl ated by flltratlon and washed with DVF and with DCM The
DCOD prote s then renoved by treatnent with 2 x 3 mM DCMTFA 1:1 for
5 mn + 30 mn respectively and the peptide resin was washed with DCI\/Iand

then dried in vacuum
The final product was characterised as described in Example 1. The retention time

using elution conditions Al and Bl was found to be 13.90 min and 17.42 min,

r:spec;tiyel‘y.
: EXAMPLE 62
H-Aib-His-N-Me-D-2Nal-D-Phe-Lys-NH,
The peptide resin H-N-Me-D-éNal'-D-Phe-Lys(Cl-Z)-MBHA resin was synthesized using

a procedure similar to the one described in Example 56 from a MBHA resin with a
substitution capacity of 0.72 mmol/g.

458 mg of this resin was then used for syntbesis of H—/'\ib-His(Bom)-N-Me-D-ZNal-D—
Phe-Lys(Cl-Z)-MBHA by coupling with Boc-His(Bom)-OH and Boc-Aib-OH. The N-
methylated peptide was then cleaved from 469 mg of the resulting resin and 1/2 of the
crude peptide was purified and characterized as described in example 7. The yield was
23.5 mg.

RP-HPLC analysis using conditions Al and B1 gave the retention times of 17.62 min
and 19.95 min respectively.

EXAMPLE 63

(Furfuryl)-Aib-His-D-2Nal-D-Phe-Lys-NH,



The resulting N-methyl ated peptide was cl eaved from 370 ng of the resulting

resin using a procedure simlar to that described in exanple 7 and it was

purified and characterized as described in exanple 1. The yield was 17.3
ny. RP- HPLC anal ysi s using conditions 3% and Bl gave the retention timnes

of 22.83 min and 24.60 min respectively.

S gl ST R Ry i,
5 P et b e et i
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was t hen adde

and stirrrng was conti naed resin was i so

by filtration and washed with DM, DCM MeCH 6:4 and with DCM The

resul ting

e r esur cTURB R e pE e popHe bl hen sirved With SuShibcace e avidin Mol

roand it Ve B0 Lf oA A8GHYRE! £31 HE NACNBES (B5%) WeshdB¥a Ref 15 mifiha

yi el d was

8.58 ny . -
after 180 min: Stirring was continued for 18h. The resin was isolated by filtration and

‘washed with DMF, DCM/MeOH 6:4 and with DCM.

The N-alkylated peptide was cleaved from 319 mg of the resulting resin, purified and

characterized as described in example 1. The yield was 44.8 mg.

RP-HPLC analysis using conditions Al and Bl gave the retention times of 19.45 min

- and 22.23 min respectively.

EXAMPLE 64

- N,N-di-(2R-Hydroxy-propyl)-3-aminomethylbenzoyl)-D-2Nal-D-Phe-Lys-NH,

The peptide resin (3-aminomethylbenzoyl)-D-2Nal-D-Phe-Lys(Cl-Z)-MBHA resin was
synthesized using a procedure similar to the one described in Example 7 from 4-methyl
benzhydrylamine (MBHA) resin (Bissendorf Biochemicals, Hannover, Germany. cat.
#: RMIS50) having a substitution capacity of 0.72 mmol/g. ’

500 mg of the resulting peptide resin was then stirred with 12.5 ml 1% acetic acid in
DMF and 410 p1 of 2(R)-(tetrahydropyran-2(R,S)-yloxy)propanal. 213 mg NaCNBH,
(85%) was added after 5 min. Stirring was continued for 18h. The resin was isolated
by filtration and washed with DMF, DCM/MeOH 6:4 and with DCM.

Ry
650 ng o
igeheam,i n

7
f



RP-HPLC anal ysis usi'ng conditions Al and Bl gave the retentlon ti mes of
31.58 mn and 33.00 m n respectively. EXAMPLE 58 .

( 3- Ami no- 3- net hyl but anoyl ) - D- 2Nal - D- Phe- Lys-[err] The peptide resin
H D- 2Nal - D- Phe- Lys(Boc) - Ri nk resi n was s%_pt hesi zed using a procedure
"simlar to the one described in Exanple from2 g 4-((2',4" -

v oo M-SR AT AL WAl eaRA Wl 458 540t el B, pyifd
capaci ty cindiclgfacericédias desedibeddn ekatnple 7cThe lyieﬂtgwraep.nﬂaemgesn n (0.15

mmol ) was suspended in 4 ml DCM MeCH 1:1. 42 [err] triethylamne (0.3 nmol)
was added and after cooling to O [err]C, 31 ng (0. 158

33 mol) 1, ¢h a der
i rri ng. SPTHPLE A adto EhdiagH Kyl BE b e kot Ty

t enper at urand 25.83 minaehpargivelpe resin with DCM MeCH 6: 4 and drying in
vacuum the crude peptide was cleaved fromthe resin and purified using
procedures simlar to those described in exanple 1. The yield was 41,81 nyg.

RP- HPLC a'ngjmgl k§91§gnditions Al and Bl gave the. retentlon ti mes of
VLS

21.35 mn a mn respectlvely
Ex. | Peptide | Prepared | RP- RP-
: using a HPLC | HPLC
procedure | reten- | reten-
similar to | tion tion
example time time
no. for for
condi- | condi-
tion tion Bl
Al (Ex. 1)
(Ex.1) -
65 | H-Ala-N-Me-(2-aminobenzoyl)-D-2Nal-D- | 7 24.47 26.27
Phe-Lys-NH,
66 | (4-Aminomethylbenzoyl)-D-2Nal-D-Phe- | 1 2222 | 235
Lys-NH,
67 | H-His-Ala-D-2Nal-D-Phe-Lys-NH, 1 19.90 | 21.45
68 | (2S)-(H-Ala-His-D-2Nal-D-Phe-NH)-1,6-di- | 8 1705 | 19.07
aminohexane ' | :
69 | 4-(H-Ala-His-D-2Nal-D-Phe- - 3 18.65 | 20.08
NH)butylamine | 1 -
70 | 3-(H-Ala-His-D-2Nal-D-Phe-NH)-propyl- | 3 1842 | 19.80
. amine
71 | (3-Aminomethylbenzoyl)-D-hPhe-D-Phe- | 7 2033 | 21.95
- | Lys-NH, :
72 | (3-Aminomethylbenzoyl)y(CH,NH)D- 5 1417 | 17.23
‘2Nal-D-Phe-Lys- ' '
73 | (3-Aminomethylbenzoyl)-D-2Nal-D-hPhe- | 7 25.30 26.58
‘ Lys-NH,




EXAMPLE 59 (2S) - ((3- Am nonet hyl benzoyl )
[err] D 2Nal - D- Phe- NH) - 6- am nohexanol The pepti'de resin
H- D-2Nal - D- Phe- Lys(Boc) - Sasrin resin was synthesized using a procedure

simlar to the one described in Exanple 38 from 980 ng Sasrin resin with a

substltutlon capacity of 0.87 nmmol / g.

1.4 ¢ of this resin was reductlvely

al kyl at e—w-t-h—Boe—3~aii-Rorsthylbenzal-dehyde 3 he—pap eayved
from1.0 g74)f t(BeMnﬁmsl?o-mdmylberanOyle-ﬂmBNabf 1 |58 crude
purified|the ydPhelygHyres simlar to those|descri bed i The
yleld was .’IQ a3 rm 2R P PM!\ICIC ||e|nr1 knnf]_l fJQ_n_C the
retentior 75 ng {30‘&miln@n?ﬁhylban Q-DJZNHI -NFBzl-r espécti vel y.
(2- Am nonet hyl t@lyznfmlNH D- 2Nal - D- Phe- Lys-[err] The pept|i
H D- 2Nal -|B—Phe BO6)—R-Ak—- 6B S~y R-Re i Zed—H5Hn
simlar tjo?G h¢ (23)3((6eﬁnnndmcthylbeﬁxyh)aD62NalfDom 49 4-((
Phe-NH)-6-aminohexanol
77 | (3-Aminomethylbenzoyl)-D-2Nal-D-Thial- | 7 2213 | 23.23
Lys-NH, _ _
78 (ZS)-(H-Aib-Hisqr(CH,NH)D-ZNal'-D-Phe- 59 1283 | 17.27
NH)-6-aminohexanol
79 {3 Ammomethylbenzoyl)-D-ZNal—D 3Pyal- 1. 15.10 16.87
Lys- NH2
80 (3-Ammomethylbenzoyl)-D-ZNal-D-Phe(4- 7 2340 | 24.63
| F)-Lys-NH :
81 | (3- Ammomethylbcnzoyl)-D-2Nal-D-Phe(4- 7 22.50 | 23.90
OMe)-Lys-NH, L
82 | 2-(H-Aib-His-D-2Nal-D-Phe-NH)ethane | 3 1830 | 20.47
83 | H-Aib-Phe-D-2Nal-D-Phe-Lys-NH, 1 2925 | 30.55
84 | 2-(H-Aib-His-D-2Nal-D-Phe-NH-(1- 3 1870 | 20.80
methyl-2-pyrrolidinyl)ethane
85 | 2-(H-Aib-His-D-2Nal-D-Phe-NH)-(2- 3 1920 | 20.83
pyridyl)ethane o '
86 | (3-Aminomethylbenzoyl)-D-2Nal-N-Me-D- | 1 26.78 | 27.88
Phe-Lys-NH, :
87 | H-Aib-His-D-2Nal-D-Phe-Gly-NH, 1 20.48 22.23
88 | H-Aib-His-D-2Nal-D-Phe-Ala-NH, 1 21.65 | 23.38
89 | H-Aib-His-D-2Nal-D-Phe-Orn-NH, 1 1843 | 20.05
90 | (5-Aminomethylthienyl-2-carbonyl!)-D- 1 22.32 | 23.65
2Nal-D-Phe-Lys-NH, |
91 | H-Aib-His-D-2Nal-D-Phe-D-Lys-NH, 1 1850 | 20.00
92 | H-Aib-His-D-2Nal-D-Phe-Dab-NH, 1 17.75 | 19.48
93 | H-Aib-His-D- 2Nal-D-Pheq:(CHzNH)Lys- 5 18.57 | 20.62
NH, :




34 di met hoxyphenyl ) -'( Froc- ami no) met hyl ) - phenoxy resin (Rink resin)
#. 01-64-0013 ) with.a substitution
300 nmg of the resulting peptlde resin (0.096

Novabi ochem Bad Soden,
capacity of 0.39 mml/g.

-Ger many. cat.

mmol) was stirred 18h in 10 M DV with

pht hal oyl -
nmol ) and 164 [err]

2- am nonet hyl -

benzoic acid (0.
DI EA (0.96 mmol).

DCM MeCH 6: 4 and DCM and dryi ng in vacuum

2 mol ),

(

182 ng HBTU (0.480
After washing the resin with DV,

( Pht hal oyl - 2- ani nonet hyl benzoyl) - D- 2Nal - D- Phe- Lys- NH2 was cl eaved from 290
my of the_peptide resin by stirring for 180 mip at roomtenperature with a
m xture ¢foq3 friy. Iﬁﬁmmmm QJPH&NM&L{@N&-I ef fgznedi t hi 018,015 2@50]
t hi oani séle—and 150 Lmr eavage mxt-ul e vas—filtered:
remai ni ng 95es @mimeﬂ]em)t]fménym-&i% )JD;-he fi{1trate was2x2hcenzs.a8ed|to
appr oxi mitel vyl 2Nal- lj)ph@.]_gg_rmm of nit. rogen The crude pepti de was
preci pi t ¢t-ed—fromthis oLl wWith 50 dieth g washed-R-—ti-rpes{ W th
50 M dig H-Mbd—h?-ﬂh‘—ZNﬁBN—Md—Bt-m; |]ssol ved j 2139 nf 23. pérr and
|y0ph|||2 C- R-g——-a- e it St a2+ e
hydr at e {75 TH-&IW&ID—QNN-E%PN-L?@-N(M@LC an 3 hen di | hi%a0wi | BLEB n
[err] and—tyophttitzed Hre—+yopittttzed—rodugt—was—drsputved ggdrii on
of 2 m 8%t &ammommylbcmbedMMhﬁ [drk] and pL??67 ed| 4423g
procedur gs si [ril.lya-lNHp those descri bed |n exarrpl e 1. The yield was 9.43iny
RP- HPLC ||ai ypio USTINY L,U||C|| L"I UTTS I"\I aleL J< tlrle TeteTTt I UTI .—i"ITES'—U"
23. 22 i 1} %hd| H-Adb-HisD-2NapB-Tra-dyy NH, EXAMPLE 161 20.40
H A b- H
' 100 | P aayimenyly-Ab-Fie D-2Nal-D-Phe- | 63 1907 | 2173
Lys-NH, .
101 | H-Aib-(3-aminomethylbenzoyl)-D-2Nal-D- | 7 2395 | 2538
Phe-Lys-NH,
102 | H-Aib-3Pyal-D-2Nal-D-Phe-Lys-NH, 1 | 1853 | 2038
103 | (3R)-Piperidinecarbonyl)-D-2Nal-D-Phe- 1 2152 | 22.97
Lys-NH, _
104 | (2-(H-Aib-His-D-2Nal-NH)ethyl)benzene |3 ° 25.55 27.85
105 | (2R-Hydroxypropyl)-Aib-His-D-2Nal-D- 64 18.15° 12028
Phe-Lys-NH,
106 | (3-Aminomethylbenzoyl)-D-2Nal-D- 5 22.00 | 23.95
N Phellr(CH1NH)LyS-NH,
107 (3-Am1nomethylbenzoyl)-N-Me—D-ZNaI-D- 62 23.27 | 24.72
| Phe-Lys-NH, ' .
108 | (3-Aminomethylbenzoyl)-D-2Nal-D-Phe-N- | 67 2260 | 23.98
Me-Lys-NH,
109 | H-D-Thr-His-D-2Nal-D-Phe-Lys-NH, 7 1775 | 19.83
110 | H-Hyp-His-D-2Nal-D-Phe-Lys-NH, 7 17.58 | 19.37

The structures of representative peptides of the invention are shown below.



The peptide was synthesized using a procedure sinilar to the one descrlbed
in exanple 5. with the exception that 1050 ng Sasrin resin

(2- Met hoxy- 4- al koxybenzyl al cohol _

35 resin) (Bachem Bubendorf, Switzerland cat. # D-1295) with a

" substitution capacity of 0.87 mml/g was40sed and the protocol used for
coupling the first amno acid residue to the resin was a

4-di met hyl am nopyri di ne catal ysed coupling of the preforned symetri cal
anhydride foll owed by capping of residual -OH groups on the resin with
benzoi ¢ anhydride. Upon cleavage of 752 ng peptide resin and purification
of 7/ 10 of the resultln crude product as described in exanple 1. a yield
of 36.76 ny was DiRVAi(2R-Hydromypropyh«B-amineroeshylbenzoxiirl}-2NaldpFoedy
described in Exanple 1. The retention tine using elutlon condi ti ons AI and
Bl was found to be 13.9( n and 17.42 mn, respeBy vely. EXAMPLE 62

H Al b- H s- N- Me- D- 2Nal - D- eLys [err] The preS|n

H N- Me- D- 2Nal - D- Phe- Lyp resin wgs synt¥Esiged using a procedure

6ll f r Gi aNpEBQ_reS|n mnth a

simlar to the one des@rlbe |n anﬁP§
NH

substitution capaC|ty of

H,C (DH




458 nmg of this resin was then used for synthesis of

H Al b- H s(Bon) - N- Me- D- 2Nal - D- Phe-Lys(d -2Z)-MBHA by coupling with

Boc- Hi s(Bon) - OH and Boc- Ai b-OH. The N net hyl at ed peptide was then cl eaved
from469 ng of the resulting resin and 1/2 of the crude peptide was '
purified and characterized as descri bed %1 exanple 7. The yield was 23.5
ny. RP- HPLC anal ysi s using conditions and Bl gave the retention tines
~of 17.62 mn and 19.95 mn respectively. EXAMPLE 63

(Furfuryl)-Ai b-Hi s-D 2Nal - D- Phe- Lys- [err]

36 The peptide resin H A b-H s(Trt)-D 2Nal - D- Phe-Lys(Boc)-Ri nk resin was

synt hesi zed using aTp &QQﬁﬂ'anGm%ﬂmdgéfohéﬁanDlﬁNalMEJLmﬁ Exanple 1
from4-((2',4" - dimethoxyphenyl) moc- am no) net hyl ) - phénoxy resin (Rink

resin) ( Novabl ochem Bad Soden, Ger many. cat. #_.01-64-0013 ) with a
substitution capacity of 0.43 rrrml/g.. - 300 ngresulti ng peptide

-resin was then stirred with m._1% acetic acid and 410 [err] of
furan-2-al dehyde. 231 ngHjNrr
mn. Stirring was continued fo

399 was ?o. af er 5 mn and after 180

2. N 1'- I@ﬂded by filtration
kyl at ed pepti de -

|ed and characteri zed

and washed wi th DMF, DCM MeCH 6:4 a 0 wilt h BUVI

NH,

H-Ala-(2-aminobenzoyl)-D-2Nal-D-Phe-Lys-NH,




RP- HPLC anal ysi.s using conditions Al and Bl gave the retention tjnmes of
19.45 mn and 22.23 mn respectively. EXAMPLE 64 '

NN- di - (2R- Hydr oxy- pr opyl ) - 3- am nonet hyl benzoyl ) - D- 2Nal - D- phe- Lys-[ err]

The peptide resin (3-am nonethyl benzoyl ) i)-ZNaI-D-Phe Lys(Cl-Z)-MBHA resin
was synt hesi zed using a procedure srnrlaﬁ to the one described in Exanple 7
from4-nmethyl benzhydryl am ne (MBHA) resin (Bissendorf Bi ochem cals,
Hannover, Gernmany. cat. #: RM S50) having a substitution capacity of 0.72
~mmol / g. 500 ng of the'resulting peptide resin was then stirred with 12.5
M 1% acetic aci dH-AlaiNAMe (Harfiihobér26y1)-DRENal-D-Phe-Lys-NH,

2(R)- (tetrahydropyran-2(RS)- onxy)propanaI 213 ny [err] (859 was added
after 5 min. Stirring was continued for 18h. Theesin was isolated by
“filtration and washed w th DVF, DCNTNbCH 6: 4 a Yt h DCM '
37 The N, N-di-al kyl ated pepti dg cl eaved fru '0 ng of the resultrng
resin, purified and charactqgl As desQribgd "M ex@nple 7. The yield was

20. 72 nyg. RP- HPLC anﬁé§5|s USHA ioni\“/Ngﬂ/u\l gave the retention

times of 23.40 m n and

H,C o




EXAMPLE 65 - 110 ' Ex. Peptide _ Pr epar ed

. RP- RP- : ’ using a__ HPLC
HPLC procedure reten-
reten- ' : simlar to tion
tion 43 exanple tine
tinme ' no. for
for : condi -
condi - ' tion
tion Bl _ ' Al
(Ex. 1) . (Ex. 1)
65 H Al a- N- Me- ( 2- am nobenzoyl ) - D- 2Nal - D- 7 24. 47 26. 27
Phe-Lys-[err] 66 (4- Am nonet hyl benzoyl ) - D- 2Nal - D- Phe- 1
22.22 . 23.5 (5-Aminomethy]thienyi2-carbbriyl )sD2ANal-D-Piidal yseNHhe- Lys- [ err]

1 19.90 21.45 68 (2S)-(H Al a-H s-D-2Nal - D-Phe-NH) -1, 6-di -
8 17. 05 19. 07 o am nohexane 6

4- (H Al a- H s- D- 2Nal - D- Phe- 3 he[:;; 18. 65 20. 08

NH) but yl am ne 70 3-(H Al a- His- D- 2Nal - Phe< -Q5opyl- 3

118. 42 19. 80 am nefZ/Ln)t\”/L jmi néneth%ggﬁnzoyl ) - D- hPhe- D- Phe-
7 -20. 33 21. 95 s~ ) - ¥7 ~NH
(3- Ami nonet hyl benzoy! ) [ ertdJND- 5 14.47  47.23
ONal -D-Phe-Lys-[err] 73  (3-AniQonethy™enZoyl )>D 2Nal - D-hPhe- 7
25. 30 26. 58 Lys- NH2

NH,

73]

-

H,N




38 74  (3- Am no- 3-net hyl but anoyl ) - Hi s-D-2Nal - 58 18.12  20.20

D Phe-Lys-[err] 75 ( 3- Ami nonet hyl benzoyl ) - D- 2Nal - N- Bzl - 7

25. 33 26. 70 G y-Lys-[err] 76

(2S)- ((3- Am nonet hyl benzoyl )-D-2Nal -D-. 4 22.95 24. 32

Phe- NH) - 6- am nohexanol 77 (3- Ami nonet H#l benzoyl )-D-2Nal -D-Thial - 7

22.13 23.23 Lys-NH2 78 (2S)-(H Al b-Hi s[err] D 2Nal - D- Phe- 59

12. 83 BXAMPLE 1 ) - 6- ani nohexanol 79

(3- Ami nonet hyl benzoyl ) - B- 2Nal - D- 3Pyal - 1 15. 10 16. 87 Lys
[err] 80 ( 3- Ami nonet hyl benzoyl ) - D- 2Nal - D- Phe(4- 7 23. 40 24..63
F) - Lys- [ eAnlin%itro adsgy ﬁﬁh@?ﬂ%xﬂﬂa E&BWQf@t%eMﬁ&Me effect of dxfferenZZ 50
23..90 Owve) - Lys-[err Ai b- Hi s- D- 2Nal - D- PHe- NH) et hane

18.30 200k sgzetagpguesy: emg:egl\aitmmmllwdu{rerqu isolated from the anten029 25

ot byl 2. (Y G A SR apd el ik Afer sl the el gt ethioned” %

19.20 2&0835 min aiy thelymbaaneNGH Secreted measured in the culture supernatant.
(3- Am nonet hyl benzoyl )-D-2Nal -N-Me-D- 1 26.78 27 88

Phe-Lys- [err] 87 H Ai b- Hi.s- D- 2Nal - D-Phe-Q y-[err] '

gg gg Zﬁ%QO%ion ‘g:f% gl_t B%%l gngﬂﬁf % C{f% Eiartor et al. Endocnnology

18.43 2011 1985, ;( $58¥95ﬂol?atxinmhéshwenyﬂlséharged3ﬁnm 25(g malé Sprague-Dawle&Z 32
53' 05 raislglaﬂgg decaggaéfqp 'llh%rrguromterme atg ch)_lllaesé w%rg I>Ig:|nbvecr hed Rxel're?n inde
was placed in Grey’s medium supplemented with 0.25 % glucose, 2x non essential amino
acid and 1% BSA (isolation buffer). The glands were cut into small pieces and
- transferred to a flask containing 3 ml isolation buffer + 11.5 mg trypsin and 1000 ug
DNase and incubated for 35 min at 37°C, 95% O, and 70 rotations per min. The frag-
ments were washed 3 times by sedimentation in isolation buffer and aspirated into
- single cells by using a pasteur pipet. After dispersion the cells were filtered though a
nylon filter (160 pm) to remove undigested tissue. The cells were washed 3 times with
isolation buffer supplemented with trypsin inhibitor (0.75 mg/ml) and resuspended in
culture medium (DMEM supplemented with 25 mM HEPES, 4mM Glutamine, 0.75%
sodium bicarbonate, 2.5% FCS, 3% horse serum, 10% rat serum, 1 nM T, and 40 pg/L
| dexamethasone) to a density of 2x10° cells/ml. The cells were seeded into microtiter
plates, 200 pl/well and cultured for 3 days at 37°C and 8% CO,.

Following the culture period the cells were washed twice with stimulation buffer (HBSS
~ supplemented with 1% BSA, 0.25% D-glucose and 25 mM HEPES) and préincubated

for 1 hour. The buffer was then removed and new stimulation buffer containing the

peptide was added and the plates were incubated for 15 min at 37°C and 5% CO,. The

medium was collected and analyzed for rat growth hormone (rGH) cdntent in a

scintillation proximity assay (SPA) as follows (SPA, essentially as described in US

4,568,649, Hart and Greenwalt, Mol.Immunol. 16, 1979, pp. 265-269, or Udenfriend et
- al., Proc.Natl. Acad.Sci. USA 82, 1985, pp. 8672-8676).




92 H A b- H s- D- 2Nal - D- Phe- Dab- [err] 1 17.75- 19.48 93

H Ai b- Hi s- D- 2Nal - D- Phe[ err] Lys- 5 ~18.57 ..20.62 - NH2
39 94 . H A b-Hi s-D 2Nal - D- Phe- N- Me- Lys-[err] 62 18.03
20.60 95  (3-'Ami nonethyl t hienyl -2-carbonyl)-D 1 23. 23

. 24.78 2Nal - D- Phe- Lys-[err] 96 H AY- Hi s- D- 2Nal - N- Me- D- Phe- Lys-[err]
1 21.78 = 23.53 97 H A b-Hi s-D 2Nal - D- Phe-Lys-[err] 3

18. 70 JiherGHossay was performedtin @miRiates (96-well mﬁltes{)spheble fondirect counting
22.67 Hi s D- 2Nal - D- Tr p- L
1 %ﬁfégi"ika‘ds é%?%"ﬁ{){ﬁ's"(@t-‘w*q’ﬂ?ﬁ r?:ixs"ﬁyl ) - Ai b- Hi b )Zlilal[ i ]Phe- 63

19. 07 21.-73 Lys-[err] 101 H A b-(3-am nonet hyl benzoyl).- D- 2Nal - D-

7 23.95 25. 38 Phe-Lys-[err] 102 '
H- Ai b- 3Py ailssay pretpcdd: Phe- Lys- [err] 1 18. 53 20.38 103
(3R) - Pi peri di necar bonyl ) - D- 2Nal - D- Phe- 1 21.52 22. 97

Lys-NH2 104 (2-(H Ai b-Hi s-D 2Nal - NH) et hyl)benzene 3 ' 25.55

27.85 105 40 gRbtdfer oxypr opyl ) - Ai b- Hi s- D- 2Nal - 64 18.15 20.28

Phe-Lys-[err
10 pl sample (incubated stimulation buffer)

50 p! *I-rGH
50 pl rabbit anti-rGH
50 p1 SPA reagent (anti-rabbit antibody)

- The plates are sealed and placed on a plate shaker for 30 minutes followed by 10 hours
" of incubation and settling at 10-15°C and counting. |

- In the SPA, rGH bound to an anti-GH rabbit antibody (primary antibody) is reacted
with a second antibody bound to fluomicrospheres (SPA Type II RIA available from
Amersham). Any radiolabelled rGH which is bound to the primary antibody will be
immobilized on the fluomicrospheres which will then produce light. Measurement in a
B-scintillation counter makes it possible to calculate the amount of radiolabelled rGH.
The amount of radiolabelled rGH bound to the fluomicrospheres decreases with an
increasing content of rGH in the sample.



106 (3- Ami nonet hyl benzoyl ) - D- 2Nal - D- - 5 22.00 23.95
Phe[err]LYS - [err] 107 (3-Am nonet hyl benzoyl )-N Me-D-2Nal-D .62

- 23. 27 24.72 Phe- Lys-NH2 108 ( 3- Am nonet hyl benzoyl ) - D- 2Nal - D- Phe- N-
67 22. 60 23.98 . Me- Lys- NH2 109 .
H D- Thr - H s- D- 2Nal - D- Phe- Lys- NH2 746 17.75 19.83 110
H Hyp- H s- D- 2Nal - D- Phe- Lys-[ err] 7 17.58 19.37 The

structures of representative peptides of the invention are shown bel ow.
40 - : : . )

NN- di - (2R- ' Okypr opyl )-(3-@@&@@1@& hyl benzoyl ) -|D- ZNEG,P Phq- LysH err] I!

o | (nM) (% of
| GHRP-6)
'H-Ala-His-D-2Nal-DPhe-NH-(CH,),NH,
10 H-Ala-Phe-D-ZNaLD-Phe-Ly;-NH, 2 90
51 H-Ala-His-D-1Nal-D-Phe-Lys-NH, B 85 'J
76 | (2S)-((3-Aminomethylbenzoyl)-D2Nal-D- | 26 65
| | Phe-NH)-6-aminohexanol |
_ " 8 | HAbPheD2NalDPhelysNH, 8 | 75
" 88 |  H-Aib-His D-2NalD-Phe-Ala-NH, ‘- 80
104 (2-(H-Aib-His-D-ZNal-NH).ethyl)benzene 33 o 85
S




3-(4-1nidazolyl)propionyl)-D2Nal - D- Phe-Lys- [err] [err]
H Al a- 3Pyal - D- 2Nal - D- Phe- Lys-[err] [err]___m__a_,_,___
41 (Trans- 4- am nonet hyl cycl ohexanoyl ) - D- 2Nal - D- Phe- Lys-[err

Fert] | o Hlllll\ ) \|I\I I

CLAIMS

1. A compound of general formula I |
A-B-C-D(-B); |

wherein p is 0 or 1;

A is hydrogen or R(CH,),-(X)-(CH,)-CO-, wherein
q is 0 or an integer between 1 and 5;
10 risOorl;
s is 0 or an integer between 1 and 5;
R'is hydrogen, imidazolyl, guanidino, piperazino, morpholino, piperidino or N(R?)-
R’, wherein each of R? and R’ is independent'ly hydrogen or lower alkyl optionally.
substituted by one or more hydroxyl, pyridinyl or furanyl groups; and
15 X, when r is 1, is -NH-, -CH,-, -CH=CH-,
R .
TS - AU S G S G £ {
R” . '
wherein each of R* and RY is independently hydrogen or lower alkyl;
20 B is (G)~(H), wherein |
tisOor1; |
uis0orl;
G and H are amino acid residues selected from the group consisting of natural L-
amino acids or thcir.corresponding D- isomers, or non-natural amino acids such
25 as 1,4-diaminobutyric acid, amino-isobutyric acid, 1,3-diaminopropionic acid, 4-
| aminophenylalanine, 3-pyridylalanine, 1,2,3,4-tetrahydroisoqi;inolinc-3-'carboxylic
acid, 1,2,3,4-t¢trahy_dronorharman—S-carboxylic acid, N-methylanthranilic - acid,

anthranilic acid, N-benzjlglycine, 3-amino-3-methylbenzoic acid, 3-amino-3-methyl

butanoic acid, sarcosine, nipecotic acid or iso-nipecotic acid;
This Sheet Has Been Re;
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H Al a- (2- am nobenzoyl ) - D- 2Nal - D- Phe- Lys-[ err] _——[—er”

17 WA a N Ne-(2-ani nobenzoyl ) B oAl b Phe- Lys B
48

and wherein, when both t and u are 1, the amide bond between G and H is
optionally substituted by
Rll

) N\ |
-Y-N, wherein Y is C=0 or CH,, and R" is hydrogen, lower alkyl or lower
: / 1
5 aralkyl;

C is a D-amino acid of formula -NH-CH((CH,),-R")-CO- wherein
wis 0, 1or 2; and

R* is selected from the group consisting of

10 . '
N B « T
) e
\© J } \fuj 7 S ) ° ?
each of which is optionally substituted with halogen, lower alkyl, lower alkyloxy,
15 lower alkylamino, amino or hydroxy;

D, when p is 1, is a D-amino acid of formula -NH-CH((CH,),-R*)-CO- or, when p is 0,
D is -NH-CH((CH,)-R*)-CH,-R* or -NH-CH((CH,),-R*)-CO-R¢, wherein
kisO,1or2; : '
20 1is0,1or2;
' misQ, 1or2;

R’ is selected from the group consisting of
. 'yl f
\© ) ) \fuj ) m ) s or \E:@

each of which is optionally substituted with halogen, alkyl, alkyloxy amino or
~ hydroxy; and |
R® is piperazino, morpholino, piperidino, -OH or -N(R")-R®, wherein each of R’
30 and R®is independently hydrogen or-lower alkyl; |

E, when p is 1, is -NH-CH(R*)-(CH,).-R’, wherein

(AR

- This Sheet Has Been Rei



[err]
[el:r]

(28)-"(H-Ai b-HiS[err]-ZNaI-DPhe-NH)-W

(H-Alb Hi s- D2NaI-DPhe NH) ( 1- met hyl - 2- pyrroI|d| nyl}

10

15

20

25

! mmmmr TR

vis 0 or an integer between 1 and 8;

R’ is hydrogen, m_ndazolyl guanidino, piperazino, morpholino, piperidino,
“E""j
R19
wherein n is 0, 1 or 2, and R® is hydrogen or lower alkyl,
A" )n"

@ [} \Rlz or @‘cwrN\alz

wherein o is an integer from 1 to 3,
or N(R")-R", wherein each of R" and R" is independently hydrogen or lower
alkyl, or ' |

\®, 1_@:}:@,\@ or m

- each of which is optionally substituted with halogen, alkyl, alkyloxy, amino,

alkylamino, hydroxy, or the Amadori rearrangement product from an amino group
and a hexapyranose or a hexapyranosyl-hexapyranose

and | | . o
RY, when p is 1, is selected from the group consisting of -H, -COOH, -CH,-R",
-CO-R?® or -CH,-OH, wherein

R" is piperazino, morpholino, piperidino, -OH or -N(R")-R”, wherein each of R*
and R” is independently hydrogen or lower alkyl;

the amide bond between B and C or, when t and u are both 0, between A and C being

30 optionally substituted by

—_—
~ This Sheet H
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43
[err]
[err]

 (5- Ami nonet'hyl t hi enyl - 2- car bonyl ) - D- 2Nal - D- Phe- Lys- [err]
(3- Ami'nonet hyl -t hi enyl -2- carbonyl )-D-2Nal -D- Phe-1ys- [err]

(3- Am nonet hyl benzoyl ) - D- 2Nal - N- (phenet hyl )-Q y-Lys-[err
o IR

R® _
( , \ ) '
-Y-N, wherein Y is C=O or CH,, and R" is hydrogen, lower alkyl or lower
aralkyl, : '
or, when p is 1, the amide bond between D and E being optionally substituted by
5 .

R*
{ :
-Y-N, wherein Y and R" are as indicated above; -
or a pharmaceutically acceptable salt thereof.
10 '

2. A compound according to claim 1, wherein p is 1.
3 A compound according to claim 1, wherein A is hydrogen.

15 4. A compound according to claim 1,'wherei'n A is R'-(CH,)(X)~(CH,),-CO?, wherein
R' is 3-imidazolyl, q is 2, r is 0 and s is 0; or wherein R' is NH,, q is 1, r is 1, X is
disubstituted benzene preferably substituted in the 1 and 3 positions, and s is 0; or
wherein R'is NH, q is 1, r is 1, X is disubstituted thiophene preferably substituted in
the 3 and 2 positions, and s is 0.

20 _

5. A compound according to claim 1, wherein, when tis 1, G is Ala, Gly, Aib, sarcosine,

nipecotic acid, or iso-nipecotic acid.

6. A compound according to claim 1, wherein, when u is 1, H is His, .Phe,Tic,- 3Pyal,
25 Gly, Ala, Phe(4-NH,), Sar, Pro, Tyr, Arg, Orn, 3-aminomethylbenzoic acid or D-Phe.

7. A compound according to claim 1, wherein R* is 2-naphthyl.

8. A compound according to claim 1, wherein R’ is phenyl.
30 __

9. A compound according to claim 2, wherein v is 2-6, and R® is -NH,
morpholinopropyl, morphoninoethyl or ,(1-_methylpyrrolidinyl)ethyl.

This Sheet Has Been R laced




[err] ' 44 EXAVPLE-t16— An

I n-vitro. assay-using rat prturtary cells was estabt”'m :”

effect of different GH secretagogues. The nixed pi ﬁl'""m 'I’ mEre was
isolated fromthe anterior pituitary of nmale rats ard éulturre

After washing the cells were stinulatedsfor 15 m n and the anount of GH
secreted nmeasured in .the culture supernatant. The isolation of rat

pi t ui t ar y18.eAlcompound avooiding @t ¢laim 2f wherefiaR%ds -COOH, CHEOIS,H onCﬁ)ﬂH;.lG,

1985, pp. 952-957. Pituitaries were discharged from 250 g nal e
Sprague-Dawl ey rats after decaprtatron The neuroi nter nedi at e Iobes wer e

r enoved aR I d a% iGiRpngged with
0. 25% gl ucoseh&é{l( &g%;oéa@g t{g cga(rin&n%k%gr afﬂ(gmr{ﬁ;gg%?r S0l a rlrgon buffer).

The gl ands were cut into small pr eces and transferred to a flask containing
3 m |so atr uf r + 11, 5 rﬁéi n an& 000 [err] DNase and i ncubated
for 35 n at N}“‘ h%)’f" ions per min. The frag- nents

o

were washed 34t A{E maf‘ i sol ation buffer and aspirated into
single cells y usi ng a past eur ’ After dispersion the cells were
filtered thouHFHm- -D-rl‘lhedr.ys(MHQ [err] to renove undi gested tissue. The

cells vverewa 3.t W th uffer pplerrented Wth trypsin :
i nhi bitor (0 &gﬁ bpﬁrﬂi%‘oﬁrﬁ&i 2mredi um ( DMEM suppl enent ed
with 25 nv HEﬁEﬁ.L Wﬁdﬂlﬁ-‘i‘{ﬂﬁﬁsﬁiﬁ% sodi um bi carbonate, 2.5% FCS, 3%

horse serum 10% rat serum er ] and 40 [err] dexamethasone) to a
densi t ylbf ZXHBQApcr}t-HBI-DQINﬂl-D-Phe-IqﬂNH were seeded into microtiter

or | owi ng. ¢ oo ABD APl o wor o vashed 1t ce. w th sti mil a1 on
buf f er ( HBSS H.5Apent-D-2Nal-D-Phe-Lys-NH,
~ (n-Propyl)-His-D-2Nal-D-Phe-Lys-NH,
H-Ala-3Pyal-D-2Nal-D-Phe-Lys-NH,

15 H-Ala-Phe(4-NH,)-D-2Nal-D-Phe-Lys-NH,
H-D-Ala-His-D-2Nal-D-Phe-Lys-NH,
(2-(4-Imidazolyl)acetyl)-D-2Nal-D-Phe-Lys-NH,
(3-(4-Irn‘ir;iazolyl)acryloyl)-D-2Na]-D-Phe-Lys-N1—I2
(3-Aminomethyl benzoyl)-D-2Nal-D-Phe-Lys-NH,

20 (3-Aminophenylacetyl)-D-2Nal-D-Phe-Lys-NH,
(4-Aminophenylacetyl)-D-2Nal-D-Phe-Lys-NH,
(3'-Aminocrotonoyl)-D—éNal-D—Phe-Lys-NH,
(4-Piperidino-carboxyl)-D-2Nal-D-Phe-Lys-NH,
H-Ala-His-D-2Nal-D-Phe-NH,

25 (H-Ala-His-D-2Nal-D-Phe-NH)hexane
6-(H-Ala-His-D-2Nal-D-Phe-NH)hexylamine
5-(H-Ala-His-D-2Nal-D-Phe-NH)pentylanaine
H-Ala-His-D-2Nal-D-Phe¢(CH,NH)Lys-NH,

| H-Ala-His-D-2Nal-D-Phe-Lys-OH

30 (25)-(H-Ala-His-D-2Nal-D-Phe-NH)-6-aminohexanol
(2-(H-Ala-His-D-2Nal-D-Phe-NH)ethyl)benzene'. =~ —————
2—(H-A]a-His-D—2Nal-D-Phe-NH):éfthylaminc This Sheet
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suppl enented with 1% BSA, 0.25% D-gl-ucose and 25 nmM HEPES) and prei ncubat ed -
for 1 hour. The buffer was then renoved and new: \A/J'm“mﬂulmmmu.,

contai ning the peptide was added and the -pl ates 15 min
at 37[err]C and 5% [err] The nmedi umwas col |l ected and “an Iy Yed fSr rat

growth hornone (rGH) content in a scintif®ation proxinmty assay (SPA) as

follovxs (SPA, e iﬁntla” as described in:US 4,568,649, Hart and G eenwal t,
. | mmunol . f6€ ﬁ%@%@'Nﬁ)Whﬂﬁqun&e al ., Proc.Natl.Acad

SC' . USA 82, ﬁ&ﬁa-f?ﬂ@-@?ﬂ@}r)‘;gﬂ@l,y&r{lalﬁsg{)ﬂﬂ

45 The r GH assay was or es t96-well pl ates) suitable for

direct counti r}@-Ala-HJsHanﬂ-(DPIEGNQLNH ([err]-scintillation counter).
Assay protocol buffer_ 10 [err] sanpl e (incubated stinulation

buffer) 50 [eH‘]Ala'I‘IhST@b]?drq Bhﬁ']D'PQBtNHz anti-rGH 50 [err] SPA reagent
- bi l'ed and pl d I hak
(anti-rahpit ?#‘Pﬁgﬁ%—%&@%@mﬁe- seal'ed and placed on a plate shaker

for 30 mnute I ncubation and settling at

10- 15[ err] C ard-AlatHistDIrp-DiPhetby-19H), r GH bound to an anti-GH rabbi.t
~ anti body (pr| r antr bod is reacted with a second anti body bound to
fluom crospher NP}‘&% rp-Lgs-NHyai | abl e from Amer sham . Any

i b1 ouian o ugate o v an o0y b
Measur enent i rHeAla-Phe-D-2Nal-D-Phe-Lys-NH, '

10  H-Ala-His-D-2Nal-D-Phe-Lys(maltosyl)-NH,

' (2R)-(H-Ala-His-D-2Nal-D-Phe-Lys-NH)-3phenylpropylamine
H-Ala-N-Me-(2-aminobenzoyl)-D-2Nal-D-Phe-Lys-NH,
(3-(Methylaminomethyl)benzoyl)-D-2Nal-D-Phe-Lys-NH,

| (4-(Aminomethyl)benzoyl)-D-2Nal-D-Phe-Lys-NH,

15  H-His-Ala-D-2Nal-D-Phe-Lys-NH, |

' 4-(H-Ala-His-D-2Nal-D-Phe-NH)butylamine
3-(H-Ala-His-D-2Nal-D-Phe-NH)propylamine
(3-(Dimethylaminomethyl)benzoyl)-D-2Nal-D-Phe-Lys-NH,
(3-Amino-3-mcthy]butanoyl)-D-2Nal-D-Phe-Lys—NHz

20 (3-Aminomethylbenzoyl)-D-hPhe-D-Phe-Lys-NH,
(3-Aminomethylbenzoy!)y(CH,NH)D-2Nal-D-Phe-Lys-NH,
(3-Aminomethylbenzoyl)-D-2Nal-D-hPhe-Lys-NH,
(3-Amino-3-methylbutanoyl)-His-D-2Nal-D-Phe-Lys-NH,
(3-Aminomethylbenzoyl)-D-2Nal-N-Bzl-Gly-Lys-NH,

25 (29)- (3-am1nomethylbenzoyl)1|r(CH,NH)-D-ZNal-D—Phc~NH) 6-ammohexanol
(2S)-((3-aminomethylbenzoyl)-D-2Nal-D-Phe-NH)-6-aminohexanol
(3-Aminomethylbenzoyl)-D-2Nal-D-Thial-Lys-NH,
(2S)-(H-Aib-Hisy(CH,NH)-D-2Nal-D-Phe-NH)-6-aminohexanol
(3-Aminomethylbenzoyl)-D-2Nal-D-3Pyal-Lys-NH,

30 (3-Aminomethylbenzoyl)-D-2Nal-D-Phe(4-F)-Lys-NH,
(3-Aminomethylbenzoyl)-D-2Nal-D-Phe(4-OMe)-Lys-NH,
(2-Aminomethylphenylacetyl)-D-2N al-D-Phe-Lys-NH,

This Sheet Has Been
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[err] -scintillation count er makes it possi bl e to cal culate—the—anount of

radi ol abell ed rGH. The anount of radi ol abel I ed rGH bound

fl uom crospheres decreases with an increasing cont‘e‘“‘“ﬁﬂ“ [“iﬁ“ sarrpl e.
46 Ex. : : Oorrpound [err]
No. 53 (nM % of

GHRP- 6) - 3 _H Al a-H s-D 2Nal - DPhe- NH- [err] 100
10 H Al a(Puninomeshylbenzeyl)ily)2Ngld)-Phe-Lys-NH, 2 90 51
H Al a- Hi s-D-| 85 76

(2S) - ((3- Ami n??fé% %Fbe’ﬁ'?c()?ﬁai gzké? Nib- (4'1’}'%’5?‘}'3“ 65

Phe- NH) - 6- ami MmeD-m&l-D-Phebn;yme?he D-2Nal - D- Phe-Lys-[err] 8
75 88 - Hi s-D-2Nal. - D- Phe- Al.a

80 104
(2-(HAb-H s ip-Hissla-2Na IPJBHQ-&H@) (1-methy1§?epyrrohdmyjl)etha% |

5 2-(H-Aib-His-D-2Nal-D-Phe-NH)-(4-pyridyl)ethane
H-Aib-Hisy(CH,NH)-D-2Nal-D-Phe-Lys-OH
(3-Aminomethylbenzoyl)-D-2Nal-N-Me-D-Phe-Lys-NH,
'H-Aib-His-D-2Nal-D-Phe-Gly-NH,
H-Aib-His-D-2Nal-D-Phe-Ala-NH,

10 H-Aib-His-D-2Nal-D-Phe-Orn-NH,
(5-Auninqme;hylthienyl-z-carbqnyl)-D-zNal-D-Phc-Lys-NHz
H-Aib-His-D-2Nal-D-Phe-D-Lys-NH,
H-Aib-His-D-2Nal-D-Phe-Dab-NH,
H-Aib-His-D-2Nal-D-Phey(CH,NH)-Lys-NH,

15 H-Aib-His-N-Me-D-2Nal-D-Phe-Lys-NH,
H-Aib-His-D-2Nal-D-Phe-N-Me-Lys-NH, .
€ Ammomethylthlenyl—z-carbonyl)-D-2Nal-D-Phc-Lys-NH

H-Aib-His-D-2Na}-N-Me-D-Phe-Lys-NH,
H-Aib-His-D-2Nal-D-Phe-Lys-N(Me),

20 (3R)-Piperidinecarbonyl-D-2Nal-D-Phe-Lys-NH,
(3S)-Piperidinecarbonyl-D-2Nal-D-Phe-Lys-NH,
(3-Aminomethylbenzoy!l)-D-1Nal-D-Phe-Lys-NH,
H-Aib-His-D-2Nal-D-Trp-Lys-NH, ,

|  (Furfuryl)-Aib-His-D-2Nal-D-Phe-Lys-NH,

25 (2-Pyridylmethyl)-Aib-His-D-2Nal-D-Phe-Lys-NH,
H-Aib-(3-2minomethylbenzoyl)-D-2Nal-D-Phe-Lys-NH,
H-Aib-3Pyal-D-2Nal-D-Phe-Lys-NH,
(3S)-Piperidinecarbonyl-D-2Nal-D-Phe-Lys-NH,
(3R)-Piperidinecarbonyl-D-2Nal-D-Phe-Lys-NH,

30 (2-(H-Aib-His-D-2Nal-NH)ethyl)benzene
N,N-di(2R-Hydroxypropyl)-(3-aminomethylbenzoyl)-D-2Nal-D-Phe-Lys-NH,

(2R-Hydroxypropyl)-Aib-His-D:2Nal-D-Phe-Lys-NH,
: This Sheet Has Been Reﬂlace
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47 CLAI IVB ‘1. A conpound of general formila I

-CD(-E) [err]” wherein p is 0 or 1; AISl‘\ r“‘\u!i“
wherein - q |s 0 or an integer between 1 and 5; m‘ﬂm \l I“ \

s is 0 or an integer between 1 and 5; [err] is* hydrogen |mdazonI
guani di no, -pi perazi no, rmrphollno pi perlsﬂl no or [err] [err] V\,hereln

each of [err | ndepe ntI tionall
substi tu'E ed ]by< ﬁ‘g'B?[%ﬁﬂW géj?ﬁg@ %WM&#%@E gr_oups?/ and 15
X, when 1 is (B-Abhfinomlkth Meﬂ&é)h) NOMeCH-2Nal-D-Phe-LyseiH, wherein each

of [err] is |ndependently hydriogen or |ower alkyl’ 20°Bis (G -(H)
wherein - (3-Aminomethyjbenzoyl)-D12Nal-D-Bhe-N-Me-Lys-NH,and H ar e ani no acid

o thei cor roeRs R R BEARURNBREENHANY 21 el Yo no aci ds such
' 5 H-Aib-His-D-2Nal-N-(phenethyl)-Gly-Lys-NH, :

(3-Aminomethylbenzoyl)-D-2Nal-N-(phenethyl)-Gly-Lys-NH,
H-Hyp-His-D-2Nal-D-Phe-Lys-NH,
H-Aib-His-N-Me-D-2Nal-N-(phenethyl)-Gly-Lys-NH,
H-Aib-His-N-Me-D-2Nal-N-Me-D-Phe-Lys-NH,

10 H-Aib-His-D-2Nal-D-Phey(CH,N(Me))Lys-NH,
3- (H-Axb-Hls-D-ZNal-N-Me-D-Phe-NH)morphohnoprOpanc
2-(H—Axb-Hns-D-ZNal-N-Me-D-Phe-NH) (1-methyl-2-pyrrohdmyl)ethane
(3R)-Piperidinecarbonyl-N-Me-D-2Nal-N-Me-D-Phe-Lys-NH,
3-((Aminomethylbenzoyl)-D-2Nal-N-Me-D-Phe-NH)morpholinopropane

15 2-(H-Aib-His-N-Me-D-2Nal-N-Me-D-Phe-NH)-(1-methy}-2-pyrrolidinylethane
2-(3R)-Piperidinecarbonyl-N-Me-D-2Nal-N-Me-D-Phe-NH)-(1- methyl-z-
pyrrohdmyl)ethane : ' _
2-(3-Aminomethylbenzoyl)-N-Me-D-2Nal-N-Me-D-Phe-NH)-(1-methyl-2-
pyrrolidinyl)ethane | |

20 -~ 3-(H-Aib-His-N-Me-D-2Nal-N-Me-D-Phe-NH)morpholinopropane
3- ((3R)-PiperidinecarbonYl-N—Mc-D-2Nal-N-Me-D-Phe-NH)morpholinopropane
3-((3- Ammomethylbenzoyl)-N-Me—D-ZNal-N-Me-D-Phe-NH)morphohnopropanc
H-Aib-His-D-2Nal-N-Me-D-Phe-Hyp-NH, :
2-((3- Ammomethylbenzoyl)-D-ZNal-N-Me-D-Phe-NH)-(l-metilyl-z-

25 pyrrohdmyl)ethanc |
2-((3R)Piperidinecarbonyl-D-2Nal-N-Me-D-Phe-NH)- -(1-methyl-2-
pyrrolidinyl)ethane

30 12. A pharmaceutical composition comprising, as an active ingredient, a compound of

the general formula I or a pharmaceutically acceptable salt thereof together with a -

pharmaceutically acceptable carrier or diluent.
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5 as 1, 4-dianinobutyric acid, amno-isobutyric acid,

2
1, 3-di am nopropionic acid, 4- - am nophenyl al anJ ani ne,
1, 2, 3, 4-tetrahydroi soqui nol i ne- 3- car boxylic m’"mwi"mﬂl !’
1, 2, 3, 4-t et rahydr onor har man- 3- car boxyl i ¢ aci d, N nethyl aft hr an
anthranilic aci d N-benzyl gl ycine, 3-ami n¥ 3- net hyl benzoi ¢ aci d,

3-am no- 3- t but anoi ¢ aci d, sarcosine, nipecotic aci d or .
i SO- ni pecot g(p@posmon according to claim 12 in unit dosage form, comprising fxom about

-ggfl ‘3’2:[ Iely Sut‘g;t | tut‘ﬁdg %%ﬂhé‘ cBﬁ:‘f)leth?"t mggeﬂsra?@sﬁnasp fzi‘pﬁaﬂ-ggﬁédnh Y

hydr ogen, |aveeptableksdlt theréafiver 5 aral kyl ; Cis a Damno acid of
formula -NH CH([err]-CO wherein wis 0, 1 or 2; and [err] is
selected fromthe group consisting of 10 each of which is '

optional |y wu %%hﬁﬁﬁ&‘éuﬁkél Qﬁﬁﬁ%?ﬂi%ﬂ fob %%hla\it\‘in g%c rél@&‘ﬁr oPégBM@iMm&:’f’e from

| ower al kyl am no, am no or I oX amno acid
of formula tthp;ﬁn{(am rthq: cbmii@smon com;:rmng, ias a, actxva mgrcdmﬁt @H:c@mpon]md of the
-NH-CH err] V\/r] f 0, 1 2,

genera ormula I ora pharmaceuncally ‘acceptable salt thereof together with a

pharmaceutically acceptable carrier or diluent.

10 15. A method of stimulating the release of growth hormone from the pituitary, the
method comprising administering to a subject in need thereof an effective amount of

a compound of the general formula I or a pharmaceutically acceptable salt thereof.

16. A method according to claim 15, wherein the effective amount of the compohnd of

15 the general formula I or 'phannacebticaily acceptable salt or ester, thereof is in the
range of from about 0.0001 to about 100 mg/kg body Wcight per day, preferably from
about 0.001 to about 50 mg/kg body weight per day. |

17. Use of a compound of the general formula I or a pharmaceutically acceptable salt
20 thereof for the preparation of a medicament for stimulating the release of growth
hormone from the pituitary.
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20 1is 0, 1or 2 mis 0, 1 or 2: [err] is selected from

t he group consisting of 25 -+ each of which is optionally
substituted with hal ogen, al kyl, al kyloxy am no or - hydr oxy; and
[err] is piperazino, norpholino, piperidino, -CH or [err] wherein each of
[err] 30 and [err] is independently hydrogen or |ower alkyl; . E,
when p-is 1, is -NH[err] , wherein - -
49 v .is 0 or an integer between f6-and 8; [err] is hydrogen,
imdazolyl, guanidino, piperazino, norpholino, piperidino, 5
wherein nis 0, 1 or 2, and [err] is h&grogen or |ower alkyl

: stract

Compounds with Growth Hormone Releasing Properties

Synthetic peptides of the general fonnula.A-B-C-D'-(E) p wherein p is 0 or 1, with an improved_ reéistance
to proteolytic degradation by enzymes due to the presence of adjacent amino acids, optionally combined
wnth the substitution of an amide bond (-CONH-) by (Y-N-R18), ¢.g. aminomethylene (-CH,NH-) and/or
modification at the N- or C- terminal end of tl_le peptide. The peptide derivatives stimulate the release of

growth hormone from the pituitary.




wherein o is an integer from1l to 3,

. 1s independently hydrogen or |ower 15
or 20

al kyl oxy, am no,

product fron1an

hexapyr anosyl -

fromthe group consqs un

or

at Kyl ClIII'_TTO hydr (0]

Y,

al kyl ,
each of which i s optionally substituted wth hal ogen,
rearr angenent

and a hexap
Mllllw A e o

;}ﬁ,or E rrq“v(ﬁér%l,ﬁ

[err],
or

r the Amadori
yranose or a

al kyl ,

wherein each of [err]

rr jpwﬂé—n‘ﬁa%,lg

[err] is piperazino, norpholino, piperidino, - l 1.6 :%é%fﬁ%f
[err] and [err] is independently hydroggn-at V\)/er ‘ar kyl o "“’@ilg(
am de bond- n Band Cor, whent and u arg ;Hot | _,;__*-‘bet—ween Aladdag ...
bei ng 30 optionally substituted by oAl iRl B0 pared ..
50 err] wherein Y is err i's hydrjo wer al kyl I .
ol Lo Y ¥ rocemr o9 J0f 17

1. A compound of general formula I

ﬂs

>~ Ol L\Jrgd'-
3G

10

15

20

25

- A-B-C-D(-E),
wherein pis 0 or 1;

A is hydrogen or R'-(CH,)~(X),-(CH,),-CO-, wherein
q is 0 or an integer between 1 and 5;
risOorl; |
s is 0 or an integer between 1 and 5; -
R'is hydrogén, imidazolyl, guanidino, piperazino, morpholino, piperidino or N(R?)-
R®, wherein each of R?and R’ is independently hydrogen or lower alkyl optionally
substituted by one or more hydroxyl, pyridinyl or furany! groups; and

X, when 1 is 1, is -NH-, -CH,~, -CH=CH-,

AR S < SR ¢

Rl‘l

wherein each of R* and R is independently hydrogen or lower alkyl;
(G).-(H), wherein

tisOor 1;

Bis

uis Oor1;

G and H are amino acid residues selected from the group consisting of natural L-
amino acids ‘6r their. corresponding D- isomers, or non-natural amino acids such
as 1,4-diafninobutyric acid, amino-isobutyric acid, 1,3-diaminopropionic acid, 4-
aminophenylalanine, 3-pyridylalanine, 1,2,3,4-tetrahydroisoquinoline-3-carboxylic
acid, 1,2,3,4-tetrahydronorharman-3-carboxylic acid, N-methylanthranilic- acid,
anthranilic acid, N-benzylglycine, 3-amino-3-methylbenzoic acid, 3-amino-3-methyl

butanoic acid, sarcosine, nipecotic acid or iso-nipecotic acid; t
_ ,ewacemont shee
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aral kyl, or, when is 1 e bond between D and E being .
optional |y substitu ﬁl‘ﬁ)ﬂu l‘ ﬁ ﬁm [err] wherein Y and [err] are as
i ndi cat ed above; aI |y accept able salt thereof. 10 2.

A conpound according to ‘cl a| m1, wher ein is 1. 3. A compound
according to claim1, wherein Ais hydr ogen. 15 4. A conpound according
to claim 1, V‘h&ﬁ&'v&he%i'nsw}{cﬁr&%th twﬁﬁtﬁ‘?i re 1, b Ex}méié b%nanaémehm arfll E5is?,
r is 0 and s is O; or wherein [err err]qls , 1,

di substitut ed bphemally substitatebby substituted in the 1 and 3 p03|t|ons and
sis 0; or whey,ein [err] is NH gis 1, r is 1, Xis disubstituted

t hi ophene preferably substitutgd in (the 3 and 2 positions, and s is O.
20 5. A conppiNidwage ¥ RO (0= 8} 'TH, aMACR®I§.h ol 16werlalk@d of w\bef
Ay, Aib, sarcosine, ni pecoyi c aci dj Or i so-ni pécotic acid.

conpound éccordrailgylxo claimi1, wherein, when uis 1, His H's, PheTi c
3Pyal, 25 Gy, Ala, Phe(4- [err] Sar, Pr_o, Tyr, Arg, O n,

3- am nonet hyl benzoi ¢ acid or D- Phe. 7. A conpound according to claim
1, wherein Dl . g to claim1,
\/\herel n [erdr:]Eg ?SD a?:gﬁg%ﬁf‘%ﬂdrmgla NI(-:I?)CW% gqg'éﬂég?g’ﬁ‘gﬂ‘f’gm& aim2, wherein
v is 2-6, and feisrQ, 1i ar 2;eand nmor phol i nopropyl nor phoni noet hyl or

(1-met hyl pyrr OH (;s' Qé’legteé rRlom the group conSIStmg of

10
'l or
. ) o« T
each of which is optionally substituted with halogen, lower alkyl, lowér alkyloxy,
15 lower alkylamino, amino or hydroxy;

D,whenpisl,isa D-amino acid of formula -NH-CH((CH,),-R*)-CO- or, when p is 0,
D is -NH-CH((CH,)-R*)-CHR* or -NH-CH((CH,)-R*)-CO-R*, wherein
kis0,1or2; E
20 l1is 0, 1 or 2;
mis0,1or2;

'R’ is selected from the group consisting of

25

each. of which is optionally substituted with halogen, alkyl, alkyloxy amino or
hydroxy; and
R is piperazino, morpholino, piperidino, -OH or -N(R")-R®, wherein each of R’
30 and R® is independently hydrogen or-lower alkyl;
E, when p is 1, is -NH-CH(R")-(CH,),-R’, wherein

1
This is the rep\acement she®
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51 10. Acorrpound according to claim2, wherein [err] is -COOH, [err] -H
r.ferr] 11. A conpound according to claim1 setected fromthe group

consi sting of 5 H Al a- Hi s[ err] D- 2Nal - D- Phe- Ly |\
H Al a- Al a- D- 2Nal - D- Phe- Lys-[err] ' His-DZNaITM‘ mlm“ HI “
(3- (4- 1 midazol yl ) propi onyl ) - D- 2Nal - D- Phe-Lys-[err]

H D- Lys- D- 2Naly {-(PBE ah S ent-H s- D2NaI-DPhe Lys- [err]
H D- Al a- D- 2Nal - D- Phe- ys-e[gffef’l inaﬁh%—AEApent D- 2Nal - D- Phe- Lys-[err]

(n- Propyl ) - H sROisAydreganPimidaysly], guahidino, piperazifbaaPpholind, Hipdridin®he- Lys-
[err] 15 H Al a- Phe(4-[err])-D 2Nal - D- Phe-Lys- [err]
H D- Al a- Hi s- D- 2Nal - D- Phe-Lys-[err]

(2-(4-1m dazolyl)acetyl)-D 2Nal = Lys-[err]
(3-(4-1mdazol yl)acryl oyl )-D 2Na Pe Lys-[err] (3- Ami nonet hyl
benzoyl ) -5D- 2Nal - D- Phe- Lys-[ err] 20

(3- Am nophenyl acet yl ) - D- 2Nal - D- Phe- Llys [err] '

(4- Ami nophenyl acetyl )= D- 2Nal - D- Phe- Ly [ err]

- (3-Anmi nocrot onoyl ) - D- 2Nal - D- Phe- Lys- [err]

(4- Pi peri di no-car boxyl ) - D- 2Nal - D- Phe- Lys-[err]

H Al a- Hi s- D- 2NaherirPhds Det ok 2and RY is- Kydrefs oDlididal alkylPhe- NH) hexane
6- (H Al a- Hi s- D- 2Nal - D- Phe- NH) hexyl am ne

5-(H Al a- Hi s- D- 2Nal - D- Phe- NH)penty{__iﬁnal ne

H Al a- Hlﬁ)DZNaI-DPhe[errH_,SJ-IZNIvD' ys [err] ) N/gﬂ

R‘lz or @ o \n12

wherein o is an integer from 1 to 3,
_ or N(R%)-R?, wherein each of R" ai;d R% is independently hydrogen or lower
15 alkyl, or ' . g

Y, 9,9, 0,9 - €0

20 each of which is optionally substituted with halogen, alkyl, alkyloxy, amino,"
alkylamino, hydroxy, or the Amadori rearrangement product from an amino group
and a hexapyranose or a hexapyranosyl-hexapyranose
and ' .

RY, when p is 1, is selected from the group consisting of -H, -COOH, -CH,-R",

25 -CO-R® or -CH,-OH, wherein
R*® is piperazino, morpholino, piperidino, -OH or -N(R*)-R¥, wherein each of R*

and R” is independently hydrogen or lower alkyl;

the amide bond between B and C or, when t and u are both 0, between A and C being
30 optionally substituted by |
4o a sheet

This is the replacement

Q9 Jo. 931

Date:




., H Al a-H s-D 2Nal - D- Phe- Lys- OH 30 o |
R T N R e —
(s o e wpantane o (OO
H Al a-Hi s- D2Na|- Phe-Lys(mal t osyl ) - [err]

H Al a- Hi s- D- 2Nal R DPhe Phe[err] " HAl a-Hi s- D 2Nal - D- Phe- D Phe-[err]
5 H Al a- Hi g rel 18

H Al a-Hi s- DTrg- Sﬂﬁr ¥s l¢§3rr =[6 dr Cﬂ‘i— ?ﬁ‘% }B M’/“’Bg?ﬁ’ °Lw)9§ a[u@f]r(ir lower
H Al a- H s- D- | Mgh Phe Lys N H-Ala Phe- D2NaI-DPhe Lys- [err] 10
H Al a- Hi s- D- 2Nal - D- Phe- Lys(mal tosyl)- [err]

(2R) - (H Al 85 pyRenp indy the: amide | uvspn@wmﬁrfé@;lmmmally substituted by

H Al a- N- Me- (2- ami nobenzoyl ) - D-2Nal - D- Phe- Lys- [err]

(3- (Met hyl am nonet hyl ) benzoyl ) - D- 2Nal - D- Phe- Lys- [err]

(4- (Ami nonet hyl ) benzoyl ) - D- 2Nal - D- Phe- Lys-[err] 15

H Hi s- Al a- D2Na|-|}Phe Lys- [err] 4- (H Al a- Hi s- D- 2Nal - D- Phe- NH
) butyl am ne 3-(H Al a- Hi s- D- 2Nal - D- Phe- NH) pr opyl am ne

U ke e R A s
(3- Ani nomabh)llﬂiﬂmﬁbﬁn@ll?ab&ﬂlhﬁbﬁsaknﬁcfsﬁfr] '(3- Ami nonet hyl benzoyl )

[err] D-2Nal - D- Phe-Lys- [err]
(3-Amin t hyl benzoyl ) - D- 2Nal - D- hPhe- Lys- [err]

(3 ﬁm nome 2 SRR f6obalk R by Ghdrg pE o
" 3. A compound according to claim 1, wherein A is hydrogen.

15 4. A compouhd Qccording to claim 1,.whcrein A is R'<(CH,)#(X).-(CH,),-CO?, wherein
R' is 3-imidazolyl, q is 2, r is 0 and s is 0; or wherein R'is NH,, qis 1, ris 1, X is
disubstituted benzene preferably substituted in the 1 and 3 positions, and s is 0; or
wherein R'is NH, q is 1, r is 1, X is disubstituted thiophene preferably substituted in
the 3 and 2 positions, and s is 0.

20
5. A compound according to claim 1, wheréin, when tis 1, G is Ala, Gly, Aib, sarcosine,

. nipecotic acid, or iso-nipecotic acid.

6. A compound according to claim 1, wherein, when u is 1, H is His, Phe,Tic; 3Pyal,
25 Gly, Ala, Phe(4-NH,), Sar, Pro, Tyr, Arg, Orn, 3-aminomethylbenzoic acid or D-Phe.

. 7. A compound according to claim 1, wherein R* is 2-naphthyl.

8. A compound according to claim 1, wherein R’ is phenyl.
30 |

9. A compound according to claim 2, wherein v is 2-6, and R’ is -NH,
- morpholinopropyl, morphoninoethy! or (1-methylpyrrolidinyl)ethyl.

| This is the fepfacemin.t. shest
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25 (2S) - S—am‘rromoyl)[err] D2Na| - D- Phe- NH) - 6- am nohexanol

(29)-((3-amn 2Nal - D- Phe- NH) - 6- am nohexanol
( 3- Ami nornet hym m Thial -Lys-[err]

(2S)-(H Al b-Hi stera ]| -tD- 2NaF - DE Phe- NH) - 6 m nohexanol

(3- Am nonet hyl benzoyl ) - D- 2Nal - D- 3Pyal - [err] 30

0 IO R e BB i34 o covon, tr v,

(2- Am nonet hyI phenyl acetyl)-D- 2Nal - D- Phe- Lys-[err]

53 (2- Ami nonet hyl benzoyl ) - D- 2Nal - D- Phe- Lys-[err]

2- (H Ai b- I—Fflsfbﬁgﬂmmmdmomt)g tal claymi selpeted 4ram the group consisting of
H Ai b- Phe- D- 2Nal - D- Phe- Lys-[err]

2- (H Al b- Hi s- D 2Nal - D- Phe- NH) - (1- et hyl - 2- pyrrol i di nyl ) et hane 5

2- (H A bsHi s- B{20alHidy @ NH))DLZINWDLWé Lgé-Rane

H Al b-Hi.s[err]-D 2Nal -

I(—I—3A|Ag1 aomtnhgl awa)Dm Wsmnhertymsb[ ﬁ”] D- 2Nal - D- Phe- Al a-[err] 10
i s i s - e-Ala-[err

H A b-H s-D- 2%‘ gtg‘%@ag’%PE‘EirY}'NHz

5- Am nonet h tdazdi IR err
I(-I-Ar b-H s- Dg&ﬁf}‘!ﬁghe zﬂraﬁﬁ)gxﬂ)] Dm%%rﬁ-s [DZNLI - D Phe- Dab- [err]

H Al b- Hi s- D- 2F&iD -by%[lbﬂal-is-z eLysNH, 15

it A b 2. D BB RN DR L NE,

( 3- Ami nonet hyIHJD.@nyJDQm@.U)pHy &gNal -D Phe-Lys- [err]
H Al b- Hi s- D- 2Nal - N- Me- D- Phe- Lys-[err

KA b-Hs-D ZWW-ZNQLPE% S)IJHz

| Egg - E: Bgi: g: eca?’gglﬁ)ﬁlsﬁ %N’ék Iﬁ’EﬁZ‘yﬁﬁH{ err] |

_ H-Ala-3Pyal-D-2Nal-D-Phe-Lys-NH,

15  H-Ala-Phe(4-NH,)-D-2Nal-D-Phe-Lys-NH,
H-D-Ala-His-D-2Nal-D-Phe-Lys-NH,
(2-(4-Imidazolyl)acetyi)—D-ZNal-D—Phe-Lys-NH;
(3-(4-Im.idazolyl)acxyloyl)-D-2Nal-D-Phe-Lys-NH2
(3-Aminomethy! benzoyl)-D-2Nal-D-Phe-Lys-NH,

20 (3-Aminophenylacetyl)-D-2Nal-D-Phe-Lys-NH,
(4-Aminophenylacetyl)-D-2Nal-D-Phe-Lys-NH,
(3-Aminocrotonoyl)-D-éNal-D-Phe-Lys-
(4-Piperidino-carboxyl)-D-2Nal-D-Phe-Lys-
H-Ala-His-D-2Nal-D-Phe-NH,

25 (H-Ala-His-D-2Nal-D-Phe-NH)hexane
6-(H-Ala-His-D-2Nal-D-Phe-NH)hexylamine
5-(H-Ala-His-D-2Nal-D-Phe-NH)pentylanaine
H-Ala-His-D-2Nal-D-Phey(CH,NH)Lys-NH,

. H-Ala-His-D-2Nal-D-Phe-Lys-OH

30 (25)-(H-Ala-His-D-2Nal-D-Phe-NH)-6-aminohexanol
(2-(H-Ala-His-D-2Nal-D-Phe-NH)ethyl)benzene
2-(H-Ala-His-D-2Nal-D-Phe-NH)ethylamine
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e Aot ettt & s he 48 N7 anaed s 0 e

2-

(

3-(

| 2- (H Al b- Hi s- N
2-(

pyr

(3- Am nonet hyl benzoyl ) - D-1 Nal - D- Phe- Lys [err]

H Al b- H s-D-2Nal - D- Tr p- Lys- NH2 - (Furfuryl)- Ai b- Hi s-D-
[err] 25 (2- Pyridyl net hyl ) - Ai b- H s- D- 2Nal - D- Phe- LH“‘“H“‘ﬁiW“‘ﬁ\H“T
H Ai b- ( 3- am nonet hyl benzoyl ) - D- 2Nal - D- Phe 5ys [err]

H Ai b- 3Pyal - D- 2Nal - D- Phe- Lys-[err] -

E R e e
(2-(H Al b-His- Di%lal-HNl-D@Nal-lD%Bd@@@maltos )-NH,

NN- di ( 2R- Hydr oxyp an no nzoyl ) - D- 2Nal - D- Phe- Lys- [err]
(2R I—Iydroxypro;%?&l%)'i lpll(zi\‘ g{zLys- [err]

?g Ah norre'gﬁyf\benzoylqual-%??ha g—}%hﬁer S‘Qe %g:HLys terrl

( 3- Ani nonst hy| Béwklayiljs-ID-PHgaD-FhePhys- NHyE- Lys- NH2

|I:I-|-z -tl)_h rH| sH I B Z@a&a%ﬁgﬁir@pgﬁg‘ﬂyﬁtv@[ err]
g e i e 1) o

. H A b-His- I\I-IVE-IE)-RIHaHrsL\B(MJMMLD LNH— Lys-[err]
- H Al b-Hi s-N Nﬁéa - N-.Me- D- Phe- Lys- err] 10

H A b-Hi s- D- 2 -Br#ifalyia-Phes YS]-

5. E:Q g | s- D}S : % %'%Jliﬂi?ﬁﬁ)ﬂ%gﬁ%@{’#&%?gip?oI i di nyl ) et hane
3R) - Pi peri di ne(aﬂ)t((bhﬂla-[ﬁxb@ PNZNBLPhE- l./,z hetyip¥opylamine
( Ami nonet hyl é] ) - D-2Nal - N- Me- D- P rmr phol | nopropane 15

-His- N e Wﬂ{’bﬂ?@ymw igtLys=00s r ol i di nyl ) et hane
L35 et o gt ol D AN B, -
(4-(Aminomethyl)benzoyl)-D-2Nal-D-Phe-Lys-NH,

15 H-His-Ala-D-2Nal-D-Phe-Lys-NH,
4-(H-Ala-His-D-2Na}-D-Phe-NH)butylamine
3-(H-Ala-His-D-2Nal-D-Phe-NH)propylamine
(3-(Dimethylaminomethyl)benzoyl)-D-2Nal-D-Phe-Lys-NH,
(3-Amino-3-methylbutanoyl)-D-2Nal-D-Phe-Lys-NH,

20 (3-Aminomethylbenzoyl)-D-hPhe-D-Phe-Lys-NH,
(3-Aminomethylbenzoyl)y(CH,NH)D-2Nal-D-Phe-Lys-NH,
(3-Aminomethylbenzoyl)-D-2Nal-D-hPhe-Lys-NH,
(3-Amino-3-methylbutanoyl)-His-D-2Nal-D-Phe-Lys-NH,
(3-Aminomethylbenzoyl)-D-2Nal-N-Bz}-Gly-Lys-NH, :

25 (2S)-(3-aminomethylbenzoyl)y(CH,NH)-D-2Nal-D-Phe-NH)-6-aminohexanol
(ZS)-((3-aminomethy15cnzoyl)-D-ZNal-D-Phc-NH)-é-aminohexanol
(3-Aminomethylbenzoyl)-D-2Nal-D-Thial-Lys-NH,
(2S)-(H-Aib-Hisy(CH,NH)-D-2Nal-D-Phe-NH)-6-aminohexanol
(3-Aminomethylbenzoyl)-D-2Nal-D-3Pyal-Lys-NH,

30 (3-Aminomethylbenzoyl)-D-2Nal-D-Phe(4-F)-Lys-NH,
(3-Aminomethylbenzoyl)-D-2Nal-D-Phe(4-OMe)-Lys-NH,
(2-Aminomethylphenylacetyl)-D-2Nal-D-Phe-Lys-NH,

. \
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. 2- (3-Am nonet hyl benzoyl ) - N- Me- D- 2Nal - N- Me- D- Phe-NH=(t=Tetm
§. pyrrolidinyl)ethane 20

yH—2
- 32(H Al b- H - N- Me- D- 2Nal - N- Me- D- Phe- NH)m)rpholanpMmu ”l (m
3-((3R) - Pi peri di necar bonyl - N- Me- D- 2Nal - N-44- D- Phe ane
3- ((3- Am nonet hyl benzoyl ) - N- Me- D2NaI-N-IVE D- Phe- NH) nor phol i nopr opane

H Al b-H s-D- 2 AhtheniétrBlmﬁtﬂﬂ&S -I)-2Nal-D-Phe-Lys-NH,
2- ((3- Am nonet yI benzo b I\E? N- Me- D- Phe- I\yl -( 1-nethyl-2- 25

pyrrolidinyl) e2tihAidb-His- -Zlia](-]()s,Phe-NH) (4-pyridyljethane

R) Pi peri di nec {'ﬁWE’hgﬁ-wﬂﬁf-yﬁe-%gg@%m (1-rmethyl -

pyrrolidinyl)ethane tind according to claim/ selected

from the group2-(EPAsH-Hit-ID92NAL-D-Phe-NH}-(i-Brethyd-2Lpyrrélidihyl)etkane Phe - Lys -
[err] 30_13 A pharnaceutical conposition conprising, as an active
ingrediem, a &dfbdibrdlisD-2Nal-BePhe-Nax(4-pyridiileshaneor a phar naceutical |y

accept abl e sal %%heht%f%(éﬁ%ﬁ?_g_zwa -B-ﬂhe-Lyg-Iaﬁ-InaceUt i cal |y accept abl e55

carrier or dil

14. A corrposnt (B>Anin6aicthylSerizoyN 2 2Nal-N- Mb-!DlPhe-q'.?SMq form conprising
f rom about t o about Zoo&nghof t he conpound of the general forrmula | or

a phar maceut i cﬁ -Ajb-Higrfr-gNahbrBhesQily-Niher eof . 5 15. A phar maceuti cal
conposi tion fogy Stal Al & of growth hornone from t he
pituitary, thefnlc)%';rl?)gl&pi ﬁgﬁgk%%'alﬁgﬁias an active ingredient, a conpound
of the 10geneFRAib-$lisiD-aNkl-DLPRe-OraNHgeuti cal |y acceptable salt thereof
together with a pharmaceutical ly acceE abI e car rier_or diluent. 10 16

A met hod of st (Mmmpngthyiéuwl@mbwl)g hohys-NEbm the pituitary,
tePfGect i \r/rgt gggu%f%'ﬁg'wzﬁQM%'ﬁ'ngz a subj ect in need thereof an

’ H-Aib-His-D-2Nal-D-Phe-Dab-NH, '
H-Aib-His-D-2Nal-D-Phe§s(CH,NH)-Lys-NH,

15  H-Aib-His-N-Me-D-2Nal-D-Phe-Lys-NH,
H-Aib-His-D-2Nal-D-Phe-N-Me-Lys-NH, .
(3-Aminomethylthienyl-2-carbonyl)-D-2Nal-D-Phe-Lys-NH,
H-Ajb-His-D-2Nal-N-Me-D-Phe-Lys-NH,
H-Aib-His-D-2Nal-D-Phe-Lys-N(Me),

- 20 (3R)-Piperidinecarbonyl-D-2Nal-D-Phe-Lys-NH,
(3S)-Pipen'dinecarbonyl-D-ZNal-D-Phc-Lys-NH-z
(3-Aminomethylbenzoyl)-D-1Nal-D-Phe-Lys-NH,
H-Aib-His-D-2Nal-D-Trp-Lys-NH,
(Furfuryl)-Aib-His-D-2Na]-D-Phe-Lys-NH,

25 (2-Pyridylmethyl)-Aib-His-D-2Nal-D-Phe-Lys-NH,
H-Aib-(3-aminomethylbenzoyl)-D-2Nal-D-Phe-Lys-NH,
H-Aib-3Pyal-D-2Nal-D-Phe-Lys-NH,
(BS)—Pipc:ridim:carb-onyI»D-ZNal-D-Phc-Lys—NI-I2
(3R)-Piperidinecarbonyl-D-2Nal-D-Phe-Lys-NH,

30 (2-(H-Aib-His-D-2Nal-NH)ethyl)benzene
N,N-di(2R-Hydroxypropyl)-(3-aminomethylbenzoyl)-D-2Nal-D-Phe-Lys-NH,
(2R-Hydroxypropyl)-Aib-His-D-2Nal-D-Phe-Lys-NH,

Tris is e raptacemart shoet
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a conpound of the general formula I or a phar maceutica
. thereof. 17. A method according to claim 15, V\/ner mm@%@
anount of the conpound of 15 the general formula | or p ar [2:19

acceptable salt- or ester thereof is in tsge range of from about O. 0001
to about 100 ng/ kg body wei ght per day, preferably from  about 0.001 to

about 50 ny/k Q(BlaAﬂynmabgiylbemoyl)iEﬂN al-D-PHSy (CHNHEyseNHonpound of the

o oparat | on of CenaRpBsTaenpa) - MrDANHGO e Lo SBbe of orown

hormone from t &Rl Yint Byfsenzoyl)-D-2Nal-D-Phe-N-Me-Lys-NH,
H-D-Thr-His-D-2Nal-D-Phe-Lys-NH,

5 H-Aib-His-D-2Nal-N-(phenethyl)-Gly-Lys-NH,
(3-Aminomethylbenzoyl)-D-2Nal-N-(phenethyl)-Gly-Lys-NH,
H-Hyp-His-D-2Nal-D-Phe-Lys-NH,
H-Aib-His-N-Me-D-2Nal-N-(phenethyl)-Gly-Lys-NH,
H-Aib-His-N-Me-D-2Nal-N-Me-D-Phe-Lys-NH,

10 H-Aib-His-D-2Nal-D-Phe ¢ (CH,N(Me))Lys-NH,
3-(H—Aib—His-D-2Nal-N-Me-D-Phc-NH)morphoIinopropane
2-(H-Aib-His-D-2Nal-N-Me-D-Phe-NH)-(1-methyl-2-pyrrolidinyl)ethane
(3R)-Piperidinecarbonyl-N-Me-D-2Nal-N-Me-D-Phe-Lys-NH, -
3-((Aminomethylbenzoyl)-D-2Nal-N-Me-D-Phe-NH)morpholinopropane

15 2-(H-Aib-His-N-Me-D-2Nal-N-Me-D-Phe-NH)-(1-methyl-2-pyrrolidiny}jethane
2-(3R)-Piperidinecarbonyl-N-Me-D-2Nal-N-Me-D-Phe-NH)-(1-methyl-2-
pyrrolidinyl)ethane
2-(3-Aminomethylbenzoyl)-N-Me-D-2Nal-N-Me-D-Phe-NH)-(1-methyl-2-
pyrrolidinyl)ethane

20 3-(H-Aib-His-N—Mc-D-?_Na1-N-Mc-D-Phe-NH)morphoIinopropane
3-( (3R)-Piperidinecarbonyl-N-Me—D-ZNal-N-Me-D-Phc-NH)'morpholinopropane
3-((3-Aminomethylbenzoyl)-N-Me-D-2Nal-N-Me-D-Phe-NH)morpholinopropane
H-Aib-His-D-2Nal-N-Me-D-Phe-Hyp-NH,
2-((3-Aminomethylbenzoyl)-D-2Nal-N-Me-D-Phe-NH)-(1-methyl-2-

25 pyrrolidinyl)ethane '
2-((3R)Piperidinecarbonyl-D-2Nal-N-Me-D-Phe-NH)-(1-methyl-2-

pyrrolidinyl)ethane ..
2. H ound acaﬂo[lh Ao claim /A&(eo’tzc/ M;WWMMZ/@ of
ZZZ Hw -0 - Q-Nal- - D-Pho. ~ Zlfz) NH o

13,
30 2. A pharmaceutical composmon comprising, as an active ingredient, a compound of

the general formula I or a pharmaceutically acceptable salt thereof together with a

pharmaceutically acceptable carrier or diluent.
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4. ’

43. A composition according to claim 12 in unit dosage form, comprising from about

35

10 to about 200 mg of the compound of the general formula I or a pharmaceutically
acceptable salt thereof.

5 &,f A pharmaceutical composition for stimulating the release of growth hormone from
the pituitary, the composition comprising, as an active ingredient, a compound of the
general formula I or a pharmaceutically acceptable salt thereof together with a
pharmaceutically acceptable carrier or diluent. '

6.
10 45. A method of stimulating the release of growth hormone from the pituitary, the
method comprising administering to a subject in need thereof an effective amount of
a compound of the general formula I or a pharmaceutically acceptable salt thereof.
1%,
6. A method according to claim 15, wherein the effective amount of the compound of
15 the general formula I or pharmaceutically acceptable salt or ester, thereof is in the
range of from about 0.0001 to about 100 mg/kg body weight per day, preferably from
about 0.001 to about 50 mg/kg body weight per day.
2 |
#7. Use of a compound of the general formula I or a pharmaceutically acceptable salt

20 thereof for the preparation of a medicament for stimulating the release of growth
hormone from the pituitary.
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