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family of hormones which biclogical activity is fundamental for the linear growth of a
young organism but also for the maintenance of the integrity at its adult state. GH acts
directly 6F indirectly on the peripheral organs by stimulating the synthesis of growth factors
(insulin-like growth factor-I or IGF-I) or of their receptors {epidermal growth factor or
15 EGF). The direct action of GH is of the type referred to as anti-insulinic, which favors the
lipolysis at the level of adipose tissues. Through its action on IGF-I (somatomedin C)
synthesis and secretion, GH stimulates the growth of the cartilage and the bones (structural
growth), the protein synthesis and the cellular proliferation in multiple peripheral organs,
including muscles and the skin. Through its biological activity, GH participates within
20 adults at the maintenance of a protein anabolism state, and plays a primary role in the tissue
regeneration phenomenon after a trauma. i
The decrease of GH secretion with the age, demonstrated in humans and animals,
favors a metabolic shift towards catabolism which initiates or participates to the ageing of
an organism. The loss in muscle mass, the acmunulation'of adipose tissues, the bone
95 demineralization, the loss of tissue regeneration capacity after an injury, which are observed
in elderly, correlate with the decrease in the secretion of GH.
GH is thus a physiological anabolic agent absolutely necessary for the linear growth
of children and which controls the protein metabolism in adults.
‘Growth hormone (GH) secretion is regulated by two hypothalamic peptides:
30 GH-reledsing hormone (GHRH), which exerts stimulatory effect on GH release and
. somatostatin which exhibits an inhibitory influence. In the last few years, several
investigators have demonstrated that GH secretion can also be stimulated by synthetic
oligopeptides termed GH-releasing peptides (GHRF) such as hexarelin and various
hexarelin analogs (Ghigo et al., European Journal of Endocrinclogy, 136, 445-460, 1997).
35 These compounds act through a mechanism which is distinct from that of GHRH (C.Y.
Bowers, in "Xenobiotic Growth Hormone Secretagogues”, Eds. B.Bercu and R.F. Walker,
Pg. 9-28, Springer-Verlag, New York 1996) and by interaction with specific receptors
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Endocrinol ogy, #38mefd3:di800nbAd human growth hormone have been shown to stimulate
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short stature. Recombinant human GH is presently commercialized in Europe and in the

25 United States for children's growth retardation caused by a GH deficiency and for children's
renal insufficiencies. The other uses are under clinical trial investigation.

(c)  Long term treatment for adults and elderly patients
“A decrease in GH secretion causes changes in body composition during aging.

- .30 ‘f’relumnary studies of one-year treatment with recombinant human GH reported an increase
in the muscle mass and in the thickness of skin, a decrease in fat mass with a slight increase
in bone density in a population of aged patients. With respect to osteoporosis, recent studies
suggest that recombinant human GH does not increase bone mineralization but it is
suggested that it may prevent bone demineralization in post-menopausal women. Further

35 studies are currently underway {6 demonstrate this theory.
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SUMMARY OF THE INVENTION
The present invention relates to new compounds which act as growth hormone

secretagogues and, in general, to a method for elevating the plasma level of growth hormone in
a mammal by administering thereto one or more of the compounds according to the invention.
The invention also relates to methods for the treatment of growth hormone secretion deficiency,
for promoting wound healing, recovery from surgery or recovery from debilitating ilinesses, by
administering to a mammal one of these compounds in a therapeutically effective amount.

Accordingly, in a first aspect of the present invention, there are provided compounds of
formula |

@

wherein * means a carbon atom which, when a chiral carbon atom has a R or 8 configuration,
one of R and R® is an hydrogen atom and the other is a group of formula Il
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reconbi nant human GH reported an increase in the nuscle mass and in the

t hi ckness of skin, a-.decrease in fat mass with a slight increase in bone
density in a popul ation of aged patients. Wth respect to osteoporosis,
recent studies suggest that reconbi nant human GH does not increase bone

m neralization but it is suggested that it may prevent bone
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currently underway to denonstrate this theory. 2 13 Decenber 2004 (d) Short
termtreatnent in adults and elderly patients In preclinical and clinical
studi es, grow h hornone has been sl o stinmulate protein anabolism and
healing in cases of burn, AIDS ap ncer, i'n wound and bone healing. GH,
GHRPs and growt h hornone secretagogu are also intended for veterinary
pharmacol ogi cal uses. GH, GHRPs and ‘growm hornone secretagogues stimulate
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use of GH per se. Therefore, there is a need for conpounds which, when

adm nistered to a mammal , act as growt h hornone secretagogues. SUMVARY OF
THE | NVENTI ON The present invention éelates t o new conpounds whi ch act as
growt h hornone secretagogues and, F@ neral, to a nmethod for elevating
the plasma | evel of growth hornon&‘rn marmal by adninistering thereto
one or nore of the compounds accor dfffg f®e i nvention. The invention
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for promoting wound healing, recovery from surgery orl13@eenretsy 20pdm
debilitating illnesses, by admnistering to a manmal one of these
conpounds in a therapeutically effective amount. Accordingly, in a first
aspect of the present invention, there are provided conpounds of fornula I
151 jI~H 47 (17 wherein * nmeans a carbon atom which, when a chiral carbon
atomhas a Ror S configuration, one of RlL and R3 is an hydrogen atom and
the other is a group of formula Il -3 13 Decenber 2004 (a) R2 is a hydrogen
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and nis 1 or 2. In another aspect of present invention, there is
provi ded a conmpound which is In anoth pect of the present invention,

there is provided a conpound waich?i Y | n anot her aspect of the present
invention, there is provided HH' which is
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In another aspect of the present invention, there is provided a compound which is

In another aspect of the present invention, there is provided a compound which is
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aspect of the present invention. In another aspect of the present

i nvention, there is provided the use of a therapeutically effective anount
of a compound according to claim1 for the manufacture of a nedi canent for
el evating the plasma | evel of growmh hornone in a manmal. | n anot her aspect
of the present invention, there is provided the use of a therapeutically
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Furt hetanne St of § BrBbaPalordifs td Q54 Jorthe manufacture of a medicament for

promoting wound healing, recovery from surgery or recovery from debililating illnesses.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In this description, the following abbreviations are used: D is the dextro enantiomer,

GH is growth hormone, Boc is tert-butyloxycarbonyl, Z is benzyloxycarbonyl, N-Me is

N-methyl, Pip is 4-amino—piperidihe—4—carboxylate, Inip is isonipecotyl, i. e.piperidine-4-

carboxylate, Aib is a-amino isobutyryl, Nal is g-naphthylalanine, Mrp is 2-Methyl-Trp, and Ala,

Lys, Phe, Trp, His, Thr, Cys, Tyr, Leu, Gly, Ser, Pro, Glu, Arg, Val and Gin are the amino acids
alanine, lysine,phenylalanine, tryptophan, histidine, threonine,

-30c-



5 and §Mp a group of the formula 10 H3C 15 wher ei n13 Deeembera208ar bon at om
whi ch, whe |l ral carbon atom has a Ror S configuration. The

conmpounds g\(&?%&#’nvention are of the general formula 1: '15{?9”/’14’—?737 20 25
30 35 mwherein * neans a carbon atom which, when a chiral carbon atom
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other is f a s a ogen atom ‘a linear or
br anched }‘{q@%g‘l%%/ffecgée%ﬁﬂé%mgf%@ﬁéﬂ%ﬂ%ﬁou%xpﬁggwacI ic group, a

cycl oal kyl group; a (CHZ), raryl group, a (CH2)"heterocyclic group, a
(CH2) p- cycl oal kyl group, a nethylsulfioplyl group, a phenylsul fonyl group, a

C(OR8 group or a group according to ong—er formulas Il to Vi below -4
13 Decémber 2004 WD 01/96300 D5 0 .5{(30HH3C CH3p Rlo'-N CR9 i H2

and gMrp a group of the formula
10 ' H
. H
By H
H3C 4
N
15 H
wherein * means a carbon atom which, when a chiral carbon atom, hasaRor S
.. configuration. The compoiumds of the invention are of the general formula I-
R3
R1 4 H R4
R® 4 /N
H o
Re—{
H ®
25
wherein * means a carbon atom which, when a chiral carbon atom, hasaR or §
configuration, one of R} and R? is an hydrogen ator and the other is a group of formula II
.. HN
=G - T
~
. 30 RrY
. /CH2
{1y

R? is a hydrogen atom, a linear or branched C,-Cs alkyl group, an aryl group, a
heterocyclic group, a cycloalky! group, a (CH,),~aryl group, a (CHz)n-heterocycIic group, a

35 (CHy),-cycloalkyl group, a methylsulfony? group, a phenylsulfonyl group, a C(O)R® group
or a group according to one or formulas ITI to VIII below:



R11 0 E R12i-kC H3C /'CH3 (1V) R13 | H2 R14,, N, J&Decgmber 208¢/ ' * CH3
(V) (M')w&mnndew HZN H3C bH3 (Vj]j) PCT/ EPQ /06717 Rickgpsimeddrogen at om
or a linear or branched Cl-C4-al kyl group, R5 is a hydrogen atom a |inear
or branched Cl1-C4 al kyl group, a (CH2)n-aryl group, a (CH2)n-heterocycle
group, a 35 (CDC cycl oal kyl gr ou;fligor HgN am no group, R6 and R7 are

i ndependent|y from each other a thydicdg atomor a linear or branched
Cl-C4-al kyl group, R8 is a |ifear bflanched 5 13 Decenber 2004 5 WO

01/ 96300 PCT/ EPO 1/ 06717 C, - C6- dfldey|CHagr o@pi) RO, R10, R', R12, R 3, R 4,
R15, and R16 are independently fromeach other a hydrogen atomor a linear
or branched C, -C4-alkyl group, mis O, 1 or 2 and nis | or 2. A preferred
enbodi ment of the invention are conpounds wherein R2 is hydrogen, R3 is a
group of formula Il and mis O. Pafr1 iQularly preferred are conpounds,
wherein [linear or branched Cl-¢Anal kj%i s methyl, linear or branched Cl-C6
‘alkyl is nethyl, ethyl or i-bbtyl,far i s phenyl or naphthyl, cycloal kyl
is eyclohexyl and the heterocyclHs€ &r"éum"i’)s a 4-piperidinyl or 3-pyrrolyl
group. Specifically preferred conpounds of the invention include the
foIIvaing: 10 H-A i b-D Trp-D gTr p- CHO 15

R13
|
R14/N \C/C\
4
Ha< CH, ™)

i

|!215 O
R16/N

R*is a hydrogen atom or a linear or branched C,-C,-alkyl group, R’ is a hydrogen atom, a
linear or branched C,-C, alky! group, a (CH,),-aryl group, a (CH,),-heterocycle group, a
35 (CH,),-cycloalkyl group or an amino group, RS and R7 are independently from each other a
. hydrogen atom or & linear or branched C,-C,-alky! group, R? is a linear or branched

-5-



20 25 6° H2N, H ~N CH3 H N-Me-Ai b-D-Trp-D-gTrp - C( O3 Baemiagy 2004
N- Me- Al * b- Me- D-gTrp- C(OCH3: 35 H 6 13 Decenber 4 01/ 96300
Sty BN

5 PCT / EPOL | O In accordance with the present inven fhas been

found that the conpou of he hnventjson .ane useful fo | evat.ing the
D aoms | e DRI R R a B KSR W a3 bendeBly Rof G Sbatie - of
t he preseriydidpemntdmpr alisean sebrahchid €, helkyt ganpenis @fl grlowtiin is hor 2Zone
secretion defigcj I i i j i j. sorders
15 associ at ed %\j} ‘feﬁ&éled %}%‘H}}n@%@%@é gfeug%ltg |Ag§ C@ﬂﬁl{gﬁdgﬂg;ﬂ,gﬁ%%bgaﬂﬁf %ﬁﬁ’ar in

F o
aged subjRiciss.gromh a‘?fﬁa@élatﬂ el §5 G Restrudaslyeorsisred agreoppesrdscwhggeiinds can be

al 50 "useds, oL f o dpsidhed C,-CSURD! B Mkl U rRIcHANCECY llyD I HARY et | on
salts, such as h drochlori de, hla:ré’ razni ge, h te, sallﬂf'éte,_ acet at e,
suCCi nat é-budcEVbEmBeTYI S prRHiaL %F glg}ﬁ‘éﬁ 83,*3@@%’8%{33, %FI&?@C BUWeF at e
Sstearate @ﬁif@@diﬁﬂl(ﬁ‘iﬁﬁﬂ'ﬁcﬂyl@oﬂ]ar maceuti cal conpositions of the invention

are useful for,elevat] ' ?ﬁ[ﬁ% : b H@pﬁ jn a mammal,

i ncluding a h%ﬁfﬁc%fsﬂ’glgﬁgﬁﬁggﬁl e f?%@%%ﬁﬁﬁ%r?{n%ovq#ﬁ% or MBne secreti on
deficiency, growmh retardation in child and netabolic disorders associ ated
with g hhey gpie. [efihon deficiency, in particular in aged subjects.
Such {)@Yﬁ%@gj?%al glzlgrrposi tions can conprise a conpound according to the
present invention Z5 or a pharmaceuticaldy acceptable salt thereof, or

conbi nati ons of conpounds according to N
, - \Y
0

T N |
NN
4
N
H
20 )
N-Me-Aib-D-Trp-D-gTrp-C(O)CH,:
H
CHa
O §;©
25 ch)v’o\ .-"e. H
—<CH3

' N—\ .
. CHa H_>—N
) o= ) S
T el

.30 H

N-Me-Aib-D-Trp-N-Me-D-gTrp-C(O)CH,:
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the present invention or pharmaceutical ly acceptabl e SaPesernbre2o8f
opti onal lwobiweagm xture with a carrier, excipient, vehpetgpodiigent,
matri x, or delayed rel ease coating. Exanples of such carriers,
exci pients, vehicles, and diluents, can be found in Rem ngton's
Phar maceuti cal Sciences, 18th Edition, A R Gennaro, Ed., Mack Publishing
Conpany, 30 Easton, PA;-4990 The phar kcal conpositions of the
i nvention can conprise an addiPHmn(?I /mhormne secr et agogue.
Exanpl es for suitable additiBMal ow 0 ne secretagogues are Ghrelin
(cf. M Kojima et al., Natuyge, i 656--660), GCERP-1, GHRP -2 and
GERP5 6. 35 7 | 13 Decenber 2002Hs 0 RGJ/EPQ /06717 Ghrelin:
G y-Ser-Ser (O n-octanoyl) Phe-Leu- Séf - u-H s-d n-
Arg-Val -d n-Gn- Arg-Lys- Q3 u- Ser - Lys- L?/sPr -Ptop Al a-Lys-Leu-G n pro -Arg
GHRP -1: Al a-Hi s-D-B Nal - Al a-Tr p- D- Phe-Lys-NH2 GHR - 2:
D- Al a- D B-Nal - Al a- Trp-D- Phe-Lys- NH2 . 6:
Hi s- D- Trp- Al a- Tr p- D- Phe- Lys-NH2  Any of ounds according to the
present invention can be fornulated by the $Skilled in the art to provide
medi ggnments which. are suitable for parenteral, -buccal, rectal, vaginal,
transdermal ,, pul monary gr.oral routes of _.adm nistration. The type of
formul ati on Bf*F %%%%P@ﬁ%ﬁ S SR llaﬁgéeé‘fﬁﬁ%%t hggompowrds @€t ed” 10
accor di g inventioreargasehbir elvaingfthapbinreleyel of grovetk ARhene infa hiigmepTpounds
are to pPgmARbLA | - | Rtravenqus, route i s
pref erred. e‘%ﬁgﬂn%%%(ggﬂnﬁﬁi éslgf:tggp B%&Zgﬁ? ﬁ?‘lsnt :gré e %@loi%ﬂg‘ﬁ%?f’g’,’e’#ﬂggﬂmg
hunmans, hefmoge ssergioqisiefeicaah Bipvek reardstina in okidd aud whtabeliv disordasi | y det er ni ned
by one s¥socitbd Withigrévith hafrhom Weretbi @éﬁcﬁe%@y,‘iﬁ‘[aﬁi@ﬁﬁ?ﬁfﬂgagsﬁlﬁg{:ge speci es,
age, sex an %%hetuﬁgf trée ir ataid p tient or subject ~as we the route of
adni ni st r at i GHTRAUEAR ACCTRIRPAT salts gt Pgseeompoyndrtea bitizlrodised ifdasired| | y
EXAVPL ES:chFhlts iolude pigagicox ampiasic ddditiontsalad, eucht dsdrydeichiogiaeyhyaf otk b8idaDst
prefer rﬁd;sﬁlﬂa'?ﬁ} WIS, acetate, succinate, ascorbate, tartrate, gluconate, benzoate, malate,

fumarate, stearate or pamoate salts.

20 Pharmaceutical compositions of the invention are useful for clevating the plasma
level of growth hormone in a mammal, including a human, as well for the treatment of
growth hormone secretion deficiency, growth retardation in child and metabolic disorders
associated with growth hormene secretion deficiency, in pa.rﬁ(':ular in aged subjects. Such
pharmaceutical compositions can comprise a2 compound according to the present invention

25 or a pharmaceutically acceptable salt thereof, or combinations of compounds according to
the present invention or pharmaceutically acceptable salts thereof, optionally in admixture
with a carrier, excipient, vehicle, diluent, matrix, or delayed release coating. Examples of
such carriers, excipients, vehicles, and diluents, can be found in Remington's
Pha;rnaceutical Sciences, 18th Edition, A.R. Gennaro, Bd., Mack Publishing Company,

30 Easton, PA;1990.

' The pharmaceutical compositions of the invention can comprise an additional
growth hormone secretago gue. Examples for suitable additional growth hormone
secretagogues are Ghrelin (¢f. M. Kojima et al., Nature, 402 (1999), 656-660), GHRP-1,

- GHRP-2 and GHRP-6. '
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used iA'the treatment of this invention 20 Exanple 1: THPACPBLE-2H0A
D-gTrp-CHO 25 30 35 -8 13 Decenber 2004 WO 01/ 96300 PCT/ EPOllé@G?l? Tot al
synthesi s (PRP¥¥At%ages represent yields obtained in the s%T’ﬁ (087135
described below): 5 10 98% Z-D-Trp-OH 1) |IBCF, NVM DME , 2) NHACH

Z-D-Tr p- NH2 85@h@linBOP, SIS %O—Bmm@,rlﬁ’@c Qix—Sér@r%Q}l%ﬁh%% 1) H2, Pd/C,

GraoN  BATDY R R B e, TP IR Pt Ay 9@#%%15% IS, o
70% 12) 2, 4, 5- GHFd?rﬂor ophéawﬁisﬂafﬁwﬁalsﬂa—’rr@mhew
GHRP-2: D-Ala:D-I.’»-Nr:ll-Ala—'I‘rp-D-Phe—Lys—l\]_I-][1
5 GHRP-6: His-D-Trp-Ala-Tip-D-Phe-Lys-NH,

Any of the compounds according to the present invention can be formulated by the
skilled in the art to provide medicaments which are suitable for parenteral, buecal, rectal,
vaginal, transdermal, pulmonary or oral routes of administration,

The type of formulation of the medicament containing the compound can be selected

10 according to the desired rate of delivery. For example, if the compounds are to be rapidly
delivered, the nasal or intravenous route is preferred.

Thc medicaments can be administered to mammals, including humans, at a
thcrapeuhcally effective dose which can be easily determined by one of skill in the art and
which can vary according to the species, age, sex and weight of the treated patient or subject

15 as well the route of administration. The exact level can be easily determined empirically.

EXAMPLES )
The following examples illustrate the efficacy of the most preferred compounds
used in the treatment of this invention.

20
’ Example 1: H-Aib-D-Trp-D-gTrp-CHO

25

35



Boo- D- (N Boc) Trp-D- (N Boc) Trp-CH O 70% 1)  TFAl ani sol &3 DeFeaers®i0é (81111),
0C 2) BGFoodddbe DMF, Boc-Ai b-OH | 30 t Boc-Ai b- D Tr p- PeffpRneH® 52% 1)
TFAI ani sol el t hi oani sol e (81111), 0C 2) purification on preparative HPLC

H Ai b- D- Tr p- rr .35 9 13 Decenber ., 9 5 20 25 30 35 V\001/96300
PCT/ EPOL/ 067?;7%]- ﬁsﬁo(%?ﬁ‘ a8y “tR“ﬁsF‘bt yi 4‘% 1“]'32?6?}%16513 23 depeibedas

di ssol vedloi: DMVE (25ml) and placed in an ice water bath to 0C. NWM
(3.5mL; 1.2eq.), IBCF ( 4.1rnl; 1.2eqg.) and ammoni a solution * 28% (8. 9nt;
5eq.) were added successively. The m xture was diluted with water

(100mM ), and the product Z-D Trp-NH2. precipitated. It was filtered and
driedg in vacuo to afford 8.58g of a white solid. Yield 98% Cl19HI9N3CS |,

337 g .nmol-'. Rf = 0.46 {Chl %cg.fror / Met hanol / Acetic Acid (180/1015)).
"H NVR (250 Mz, DVBO- d6) dd, 1H, Hp, J$Q = 14.5Hz; Jpq =
9.8Hz); 3.1 (dd: 1H, He. Jpp = 1};}3@,—%;\5%%@0—%4. 3Hz); 4.2 (sextuplet,
1H, HI; 4.95 (s} 2H @R (2)): '
! ‘ 2) NH4sOH
o ; Y
10 Z-D-Trp-NHz
85% 1) Hz, Pd/C, DMF, Hz0, HCI
2) BOP, NMM, DMF, Boc-D-Trp-OH.
v
15 : Boc-D-Trp-D-Trp-NH;
13% | 60% tBoczO, DMAP cat., anhydrous CHaGN
§ f
Boc-D-(N'Boc) Trp-D-(N'Boc)Trp-NHz
20 . 1) BTIB, pyridine, DMF/HO
: 70% 12) 2,4,5-tri_chIorophenylformate, DIEA, DMF
: Y '
Boc-D-(N'Boc)Trp-D-{N'Boc)Trp-CHO
75 o 1) TFAfanisole/thioanisole {8/1/1), 0°C
5 ° 2) BOP, NMM, DMF, Boc-Aib-OH.
E '
' Boc-Aib-D-Trp-D-gTrp-CHO
30 . . _‘ 500 1) TFA/anisolefthioanisole (8/1/1), 0°C
R 1 2) purification on preparative HPLC.
H-Aib-D-Trp-D-gTrp-CHO
35



6.9-7.4°(m 11H); 7.5 (s, IH H2); 7.65 (d, 1H J = 73 Pregmber@084 (s, 1H,
N H). 14a‘§ﬁvggegaftronetry (Electrospray), mz 338 [MFEH;@EP(?[Q'BTILIMFM]-F ,

675 [ 2MtH] +, 2MtNa] +. Boc-D-Tr -D-Trp-1 , Z-D Trp-
8. 9nznol ; | eq. é was dissolved in DWVF (100m-). HCl 36% (845l; 1.1 eq.),
water (2 = 4 adi um on activated charcoal (95ng, 0.1leq.) were added

Lo thfhsti ”edtzﬂwbﬁ-@gz m%ﬂb{;%qw& 658 th BRAS DBAILLORMA Y 224 T
en e .reaction we e n, fumwas. filtered on

Col 1t 6. THES 86155 67 ASCrIOMBOBEPTE 13 JHCE 044k SPaGED amppapamapitions 2
a col or| esx%(8.9ml;rbet.) @ere a:ofdetlDMEcessivH@l %hdhﬁh:ra'(ﬁ@s Ntteted \\G@»Mlﬁ?%g'o;ﬁ%eq. ),
Boc- D Ty p- , ; I ok 2..2 . 2.1 eq. BOP
(4. 33g: 1 aghepioin 2 R0 peedutos s Wl b P st g

di | ut ed wiaftz whitagolidcetate (100m ) and washed with saturated aqueous

sodi um hydr ogenyggibopgt e (200ml), aqueous potassi um hydrogen sulfate

(200m, 1M, ﬁgg;ﬁggégé?g"%gpeous sodiumchloride (100m ). The organic

| ayer was drie ulfate, filtered and the solvent renoved in
vacua to affor R#= 84§ {Omlorﬁbﬁn/@{&hqaowﬂEéﬂ{ibAl’:ﬁ(lwlﬁ;sy}hi te so: }d. Yield =d
85%  Z7H31IN5O4, . =60, ornl_ anol / tic Aci
(85110/ 5 ) . 'Hﬂ\ﬁﬁ%@%%@ﬁ@@&@ﬁ@? (g&lﬁéglﬂ( p ‘9%%65%;"@%&@&136 (m
i?i—l 22(_0142()1@,; 1H, Hyp4 Jdot= 149 HZ;Hp.. SHGH z);4&.:5@e:£tnp1pt, THHH, 21, 95) (s, m;%{zggg)?d(mm )

, i NG ) . : : : ,
=, BT b Aty SR, 14 G5 MEPE AR IS RO N ~

1:0. = 2Hz 5. Sp
(El ect r ospr ay) MAFESPEGEPT l‘?CﬁBWYP:W@a@ﬁ IMGFE, oM Nal Y, 5%@) [BH'15 20
25 30 35 \W9702%986BY0 13 Decenber 2004
15 _ L
Boc-D-Trp-D-Trp-NH
Z-D-Tip-NH, (3g; 8.9mmol; leq.) was dissolved in DMF (100ml). HCI 36%
(845pl; 1.1 eq.), water (Zm!) and paﬂadium on activated charcoal (95mg, 0.1eq.) were
added to the stirred mixture. The solution was bubbled under hydrogen for 24 hr. When the
20 reaction went to completion, the palladium was filtered on celite. The solvent was removed
in vacuo to afford HCIl, H-D-Txp-NH, as a colorless oil.
In 10ml of DMF, HCI, H-D-Tip-NH, (8.9mmol; leq.), Boc-D-Tip-OH (2.98g;
9.8mmol; 1.1eq.), NMM (2.26ml; 2.1eg.) and BOP (4.33g; 1.1eq.) were added successively.
After 1 hr, the mixture was diluted with ethyl acetate (100m1l) and washed with saturated |
25 aqueous sodium hydrogen carbonate (200ml), aqueous potassium hydrogen suifate (200ml,
1M), and saturated aqueous sodum chloride (100ml). The organic layer was dried over
sodium sulfate, filtered and the solvent removed in vacuo to afford 4.35g of
Boc-D-Trp-D-Trp-NH, as 2 white solid.
_ ~ Yield = 85%.
. 30 %~ GHNO, 489 gmol.
Rl ‘Rf= 0.48 {Chloroform/Methanol/Acetic Acid (85/10/5)}.
"HNMR (200 MHZ, DMSO-d%) : § 1.28 (s, 9H, Boc); 2.75-3.36 (m, 411, 2 (CH,);.
4.14 (m, 1H, CH); 4.52 (m, 14, CH,); 6.83-7.84 (m, 14H, 2 indoles (10, NH,, NH
(urethane) and NH (amide)); 10.82 (d, 1H, J= 2Hz, N'H); 10.85 (d, 1H, J=2Hz, N'H).
35 Mass Spectrometry (Electrospray), m/z 490 [M+H]", 512 [M+NaJ', 979 [2M+H]".
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PCT/ EPOL/ 06717 Boc-D- (Ni B oc) Tr pD - (Ni Boc) Tr p- NH2 BoclPPFyries £0P%- N2 ( 3g;
6. 13r unolwobessser) was di ssolved in acetonitrile (25ml)pcr/d@ihévs sol uti-on,
di- tert-butyl-dicar bonate (3 4g9; 2 .5eq.) and 4-di net hyl am nopyri di ne
(150ng; {.35%; CLSEI Wely added After 1 hr, the m xture was
di luted WtT 0ohi) and washed W|th sat urated agueous

sodi um hydr oé%m éﬁfbﬁ?ﬂﬂé}m«é Mﬁlﬁm@d@e{)m pistalvsi mrandftynitrdgezsnﬂyl fate
200nL, ;
e déisag“ww st o e, 20
vacuo. i‘% g’g) & ?}C§§mﬁﬁﬁs’t‘ﬁe B@Aﬂe‘ééhr A TBRRETS gen SHyted withiethyk a gel
S | u'; |T ng acktate (200y]) and vetizt ofithessmnaed a{qié&z}s sb@iu@fﬁ)ﬂj’:&geﬁ cﬁgn@%ﬁeﬂ}m% 589
0C r
P a%%@%’%%[’" R SR B0, 186, 4ol st Ted sareie Sogior
DIVBO d6)(200mg)1Tiegorganic rweyned Pv&Sodivm solfate, filbaryd arid thd sqisent reQ:lrdweBOc)

2. 75-3. 4y (J:ﬂ'}uo‘lﬁc ?emdﬁgﬁgg ificdl-b% Hagh ¢ t}%an t) Qiﬂx_? on %Ilgﬁég‘% utégg;l&l)_%}% 7. 06 8

(m 14H, g? NH™(ure

Spectror?ﬁ??t?}h(eﬁr’(?c Sdstﬂta 094 2. 34,0 BoedP-OF RpeTm- @i’ pmna}%aaamt{azmm}
1401 {o2vbBé) ' Boc-D- Boc T -D- Boc T -H Boc-D-(NBoc) Trp D-

(N Boc) Tr p- N'if% (3%0 /1 3mmol ; leqg.) was dissolved in the mxture DVF ./
wat er (18ntl / E'71 Then, Py r|di ne (7721il1l; 2.2eq.) and.

Bi s(Trifl uor@aéia@ésﬁc) ¢8amefizene (2.1g; 1.leq.) were added. After | hr,

saturated Sq“@“""m R Ponat e, (2001 11) - aquoous. pot assi um
hydr ogen sul f ﬁ@iﬁigwm ‘ghﬁ) aﬁ]h%ﬁngsﬁ?@r &ﬁéds s%’dﬁ@% a1l ds.i de
(2|00r11ﬂ§% SHTBec) 2 Jari.4 (thpdktr2 (mgGNé);drcim(ﬁh ,Q¥E CEB .6 NSLBﬂIf%S 725]gt§1r@deand t he
sol ven oc) Tr was use

I mredi a?"ﬁmgeﬁoﬁ g&g :rﬂ% ctio éggoar%‘fl%) "at |gon - IOO 14 (et hyl

acet at e/ hex aMzﬂSi $R‘?S’}1Pm3tf'ﬁ(@6m?ﬂ5@ﬂ ng5 490 BAgl", 712 [M+Nb/R 1320Q2MMHT,

DVSO- d6)1401 @Mﬂﬁﬂ*(s 9H, Boc); 1.61 (s, 18H 2 Boo); 2.13 (s, 2H NH2
(amine)); 3.1-2.8 (m 4H 2 (CHDd; 4.2 (m 1H CH.); 4.85 (m 1H CH;

6.9-8- (m 12H 2 indoles (1011), NH (urethane), NH (am de)).
0 Boc-D- ‘Boc)Trp-D-g(NBoc)Trp-

Boc-D-(N'Boc)Trp-D-(N'Boc)Trp-NH2 (3g; 4.3mmol; leq.) was dissolved in the
mixture DMF ./ water (18ml/ 7ml). Then, pyridine (772pl; 2.2eq.) and
Bis(Triﬂuoro.acetoxy)lodoBenzcne (2.1g; 1.1eq.) were added. After 1 hr, the mixture was
diluted with ethyl acetate (100mi) and washed with saturated aqueous sodium hydrogen

25 carbonate {200ml), aqueouns potassium hydrogen sulfate (200ml, 1M), and aqueous
- saturated sodiumn chloride (200ml). The organic layer was dried over sodium sulfate, filtered
and the solvent removed in vacuo. Boc—D—(NiBoc)Trp-D—g(I\IiBoc)Trp-H was used
immediately for the next reaction of formylation.
Ri=0.14 { ethyl acetate/hexane (7f3)}
30 C,gH;,,NSO,, 661 g.mol™..
HNMR (200 MHZ, DMSO-d°) : 8 1.29 (s, SH, Boc); 1.61 (s, 18H, 2 Boc); 2.13 (s,
2H, NH, (amine)); 3.1-2.8 (m, 41, 2 (CH,),); 4.2 (m, 1H, CH,); 4.85 (m, 1H, CH.); 6.9-8
{m, 12H, 2 indoles (10H), NH (urethane), NH (amide)).
Mass Spectrometry (Electrospray), m/z 662 [M+H]", 684 [M+Na]".
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Mass Spectrometry (Electrospray), mz 662 [MH *, 6B3Dpaamean200411 13

Decenber 1/ 96300 PCT/ EP01106717 Roc-D-(N B oc)
oc) Tr p- CHO %)ém\ége (N Boc) Trp-D-g(N Boc) Trp-H (4. 3mol ; lJ-&Ic'( @(ﬁ%”

di ssol veg % &20&%1% @m, di i sopropyl et hyI amne (815i1; 1
.leqg.) a = mate (1.08g; 1.1 eqg.) were added :
After 30 ni nutBsg:—Il—ﬁé‘Bm)X‘thD@@%bcmrb-mI @Bmholnl @t whs dsehatien B 00Nl) and

bot assi u#% Ty A i 0y S B S ARty
chloride (& 36& ) Freee wsidgdiifier PO yinutegatheanixian: weediluebivithety] deatats

1107 gd Aodrb/indSonEDbin S aiboldGidn 1TBSsGREITLENBORY dkER Y

flash chromat ogr f%y N Skl S W|th et hyl  acetate

{515) to B‘Ptfstﬂ“d“g 7§°bt ‘lfi?é &)Ei%( d’Bé‘T"r 2fsd @tlﬂ?oBB&?dFF‘B C@q@dﬁgwl te
solid. 1Dhélbrghwic layer Q6 MERTANATNGRB sulBBO fitteredahd the soRbntTeRo?dd it vaLHY |

2ot 2o/ xR 5 gt A o 2Rocl oDV 8Lt ol el 00
(m 111, mex@ng &8} jo afbord 8.07grpf Boot - (NBah - RogNBopI rpLHIQ iy 2 GhBbisolCH) a' |, ) ;
6.95-8,55 (m gkﬂ-a Z}O%ndol es ( 10H), NH (urethane), 2 NH (am des), CHO

(forrry? . Mass try, (Electrospray) , ink 690 [ MtH] +, 712 [ MtNa] },
1379 [2|\/HrH]+ Eleé 8gg’El9iIA| b-D TzpD-gTrp-CHO Boc-D
(N Boc) Tr p- Dg{N:Bdﬂ)(rethyl@Hﬁté/he:&Bg(S/S); 9ol ; 1eq ) was dissolved in a

T ot o HNPRORBNEL BT o EiERR, () oot 870, 20

resi due v@@c);sft V5-Pdomnidth 2¢CHE): 4A8 (mhHH, (GHDe) pit ét38dHﬂ'FAH KEBYT)ps5.72

D-gTr &eT- gds.gl: 3{9&@

Bog AIpE) 9( (tﬂ) ?egs Sﬁoﬁ\wkﬂiz;ﬁ'%h%%egﬁ CN@ ué&h CPNIEI Qrggﬂf 1. 2eq.)
i izPéF‘;l

WwWer e succ m%grdded in 10n of DW After 1 hr the m xture was
di luted with avhssSpectedmttey (Eldct0sprdy)ant 6SaghedTh 110 mmmu]ausubmeﬂy:s

Boc-Aib-D-Tp-D-gTrp-CHO
20 Boc-D-(N'Boc)Trp-D-g(NBoc) Tip-CHO (1.98g; 2.9mmol; 1eq.) was dissolved in a
mixture of triflucroacetic acid (16ml), anisole (2ml) and thicanisole (2m} for 30 minutes at

0°C. The solvents were removed in vacuo, the residue was stirred with ether and the
precipitated TFA, H-D-Trp-D-gTrp-CHO was filtered. - -
TFA, H-D-Tip-D-gT1p-CHO (2.9mmol; 1eq.), Boc-Aib-OH (700mg; 1eq.), NMM
25 (2.4ml; 4.2eq.) aud BOP (1.53g; 1.2eq.) were successively added in 10ml of DMF, After 1
hx, the mixture was diluted with ethyl acetate (100ml) and washed with saturated aqueous
sodium hydrogen carbonate (200ml), aqueous potassinm hydrogen sulfate (ZOOml, 1M}, and
saturated aqueous sodium chloride (200ml). The organic layer was dried over sodium
sulfate, filtered and the solvent removed in vacuo. The residue was purified by flash
30 'chrdmétdg?aphy on silica gel eluting with ethyl acetate to afford 1.16g of
o Boc-Aib-D-Trp-D-gTip-CHO as a white solid.” - '
Yield = 70%.
C,HyNOs, 574 g.mol ™.
Rf=0.26 {Chloroform/Methanol/ Acetic Acid (180/10/5)}.
35 "HNMR (200 MHZ, DMSO-d®) : 6 1.21 (s, 6H, 2 CH,(Aib)); 1.31 (s, 9H, Boc)
2.98-3.12 (m, 4H, 2 (CH,)p); 4.47 (m, 1H, (CH)o., 4 5); 5.2 (m, 0.4H, (CH)a'y); 5.7 (m, &
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sodi um hydrogen carbonate (200nl), aqueous potassi um hPEFYHRE! @Q‘F’f_at“e
(200mL, IWwp,e1m630k saturated aqueous sodi um chl ori de (208gfkEpoihger7or gani c
| ayer was dried over sodium sulfate, filtered and the solvent renoved in

vacuo. §hey (@ﬁ?@kﬂeem%ﬁm,ﬁ‘b‘ﬁ% mﬂofekm FREVERIARSY, I00 (90m3d) |(Sgoge!
elutin th_ et hV[ aceta _afford 1.16g of - Boc-Ai bD-Trp- D- g1 p-CHO as
2 whi t o (CERY; ‘I%Péﬁi b #gﬁ}sﬁ?mgﬂisﬁhssmoﬁ 574 g.rmol "' . Rf= 0. 26

{ Chl or of or m MeiskSpedtfombtgiElectAspry), 1B 510MEH]T, 534 IMMIRIE,2099 [ANE+HT*DVBO- d6)
. 6 1. z}ﬁﬁzﬁﬁﬁ CH3(Aib)); 1.3% (s, 9H, Boc); 2.98-3.12 (in, 4H, 2

(CH2) p) "7 4 (m™1H, (CH)(XAag); 5.2 (m 0.4H, (CHa'a); 5.7 (rn, -12
WO 08/ 96300 13 Decenber 2004 PCT/ EPO 1/ 06717 0.611, (CHya'A); 6.95-8.37

(m  15Hg ;- Daples- tHo 3 NH (amides), | NH (urethane), CHO (fornyl));
10.89 (m : ) L.ndol e .. Mass Sp ctronetry (Electrospray), mz
575 [ MrH] +, BS’Q?“F]@'TN&'P#IQTM?}@EQWWOI Yaydisyodfpdig p mixtuge afy’ 15° 20 25
- 9Tz p- Cdluordicbiibadid Bml),-anBBoBACmb)idad Briddrisold @ HIPoEBPn{iddtes atb>@mwd ) was

72 Al A Bk LU kT S oSG ) o
vacudp TR, HesitdDelmd2-g31i-CHE W filterssk her and the precipitated TFA |
A DT DT s bt BTty el Bk ©
Ox| 00r akYVaisgs feltapry, %)‘ s, Wﬁeé@ {99, 100496 H30NG03, 474 g. nol -
Yield = 52%.
C, H;oNOs, 474 gmol™.
15 'H NMR (400 MHZ, DMSO-d%) + *H/"H correlation : & 1.21 (s, 3H, CH, (Aib));
© 1.43 (s, 3H, CH; (Aib)); 2.97 (m, 2H, (CH,)y); 3.1 (m, 25, (CH,)y); 4.62 (m, 111,
(CH)ty 4 ); 5-32 (g, 04H, (CH)a'y); 5.71 (g, 0.6H, (CH)or'); 7.3 (m, 4H, H, and H, (2
indoles)); 7.06-7.2 (4d, 2H, H,, et Hy;, (2 indoles)); 7.3 (m, 2H, H, or H, (2 indoles));
7.6-7.8 (44, 2H, H,, and H,, or Hy, et Hy); 7.97 (s, 3H, NH, (Aib) and CHO (Formyl)); 8.2
20 (d, 0.4H, NH,j (diamino)); 8.3 (m,1H, NH, ,.); 8.5 (d, 0.6H, NH,, (diamino)); 8.69 (4,
0.6H, NH,, (diamino)); 8.96 (d, 0.4H, NH,; (diamino)); 10.8 (s, 0.6H, N'H, , (indole));
10.82 (s, 0.4H, N'H,; (indole)); 10.86 (s, 0.6H, N'H,, (indole)); 10.91 (s, 0.4K, N'H,,
(indole)). .
Mass Spectrometry (Electrospray), m/z 475 [M+H]*, 949 [2ZM+H]".
25
Amalogous synthesis were performed for the following compounds:

Example 2 H-Aib-D-Mip-D-gMip-CHO
CoatlN;Os, 502 gmotl,
30 « 'HNMR (400 MHZ, DMSO-d%) +H/'H correlation : § 1.19 (s, 2H, (CH,),, (Aib));
" 123 (s, 1H, (CHy);p (Aib)); 1.41 (s, 2H, (CHL),, (Aib)); 1.44 (s, 2H, (CH,),5 (Aib));
2.33-2.35 (4, 6H, 2 CH, (indoles)); 2.93 (m, 2H, (CH,)); 3.02 (m, 2H, (CH,);); 4.65 (m,
0.6H, (CH)a,); 4.71 (m, 0.4H, (CH)ap); 5.2 (m, 0.4H, (CH)a'p); 5.6 (m, 0.6H, (CH)«',);
6.95 (m, 4H, H; and H (2 indoles)); 719 (m, 2H, H, or H, (2 indoles)); 7.6 (m, 2H, H, or
35 H, (2 indoles)); 7.9 (s, 1H, CHO (Formyl)); 7.95 (s, 2H, NH, (Aib)); 8.05 (d, 0.4H, NH,,
(diamino)); 8.3 (m,1H, NH, , 5); 8.35 (m, 0.6H, NH, , (diamino)); 8.4 (d, 0.6H, NH,,

-13 -



'H NVR- {400 MHZ, DMBO-d6) + ]1!'11 correlation :6 1.%3Dggembaer200¢3

Ab)); 1.48 H CH3 (Aib)); 2.97 211, 1,
ECH2§¥) ) 34@{’%3?@111, ((CH)a)A) & B); LMo (q, 0(?;)1p)( %—ﬁmﬁ@“ﬁ% 71 (q,

0. 611, 6); 8753 Aek, da@RghdE 1080 (4 B  (infofR: (0.4 kst
Do A g%? ok 1009 GicH, %(lwog) (lé95§| %ﬂﬂi&n%{»nd& g;ufS (ad

(Foranyl)); 8. Rias{ Spedirofht bli:tﬁ)s;g)&?) %ﬂtB@.Pill\d+ .3 ( mIH NHA&B); 8.5
(d, 0-611, NHIA (diarnino)); .6H, N A (diam no)); 8.96 (d,

0.4H, . NH2B (diamno)); 10.8 (s, O. 611 N HA (indole)); 10.82 (s, O0.4H,
N H a (si nBEpdeply 3 MM@B}K—D-T@-IB&T@ GCHOL2A (indole)); 10.91 (s, 0.411, N H2S

Aol ogouis. synt FOSTEME ROyl A4loR ) ik difeofed it MEl oo SRRaiE e >
H Ai b- D- waﬂtﬁrgiqu’l 8@%@1&1@@16@15@90@@@@ (156mg3@75mmom 40 AHZ,
DVBO- d) +' added HTheORbNtelefdfte iltratidn &f DO Svas 2dded to 5@1@&&% ggll 23 (s,

111, b CH3 2B
(A b)) %ﬁ?’é’%ﬁﬂﬁgﬁ%ﬁh ﬁﬁlﬁge@r)qﬁﬁ@w&“ é%mein” 3621(1)111 ( é 02
(() m4liH;lO €HERAY (). ﬂﬁzeﬁmnox@mﬁhhre@@kl)ﬂu%lywaﬂnﬂo(méﬂm &nﬁabﬂanué@ﬂ% éﬁ(g (m
i ndol es))%afg}(ﬂ%%ﬁzmlgd% ?est3(2§91% g@asé{c{‘wﬁ a1§,§ H7 (2
i ndol es) ) 2qupows odium hydrogey caoget 5%1) apueBts potasshur hydimueen udate)(F0m8. 05 (d,

0. 411, m - | A
(di am no) M g sterafn s Sdid (dﬁldH‘de B{b@e&n{li‘f)i?fro 004 %\D 01/@%%86&;‘& /| EPOL/

HA. -
06717 (di %ﬂrﬂ%?”l%gé é%‘%" a&d% !L"f““ﬁﬁé“’e PiestHR- A6 yesions vee ppeficby flash
N H A 15 i ctoinetpraphy of 3111(:3 gel@lutibg w1thl\éth-j;lacaﬁtata{iintdﬂm)1))j {9/ 1 0to8MBfot B 18@aP11,

N H7J, Qg%%}b“' _ %%ﬁbiD éﬂ’téﬁp_ ( ﬂg“’oﬂﬂﬁ% Mass Spectronetry

(Electros Ai b-D Tr p- D-gTr p- CHO
Boc- N- Me- Ai b- GRP %M -CIiOef n)g,\ﬂa?sma@l%gv@ﬁ diseplved inmtrhixheae

chl ori de oj(thﬁﬁbx)oaed‘nﬂ aeﬂqeem) hedisddEX 1N @ thickhByle!(DRD M mbhﬁiﬂslaﬂb@ H56ny;

0. 75mmol ; The m ture af er, filtrat]on of was
Sdod o S e A8 Rariaf Sl 02 At i Pl hoPamiAer. 1 oq.)
and trizetﬁ%alrﬁMerﬁelz-@fﬁngm@Hme ﬁﬁlslhsll ene 10 chloride (5m). The

t t ft
O, TR ekt Yo O g0l AL L

sat ur at egPreparative 100mm
C,;H;,N0;, 488 gmol ™.
'H RMN (200 MHZ, DMSO-d% : § 1.19 (s, 3H, CH3 (Aib)); 1.42 (s, 3H, CH,
25 (Azb)) 2.26 (s, 3H, NCH,); 3.12 (m, 4H, 2 (CH,);); 4.66 (m, 1H, (CH),); 5.32 et 5.7 (m,
1H, (CH),); 6.9-7.8 (m, 10H, 2 indoles); 8 (m, 1H, CHO (formyl)); 8.2-9 (m, 4H, 3 NH
(amides) et NH (amine)); 10.87 (m, 2H, 2 N'H (indoles)).
. Mass Spectrometry (Electrospray), m/z 489.29 [M+H]".

30 &amph_ H-Aib-D-Trp-D-gTIp-C(O)CH3
" Boc-D-(N'Boc) Trp-D-g(N'Boc) Trp-H (0.72mmol; 1eq.) was dissolved in DMF
(20ml). Then, N,N-diisopropylethylamine (259ml; 2.1eq.) and acetic anhydride (749ml;
1.1eq.) were added. After 1 hr, the mixture was diluted with ethyl acetate (100ml) and
washed with saturated aqueous sodium hydrogen carbonate (100m1), aqueous potassium
35 hydrogen sulfate (100ml, 1M), and saturated aqueous sodium chloride (50ml). The organic
layer was dried over sodium sulfate, filtered and the solvent removed in vacuo. The residue

- 14 -



aqueous sodi um hydrogen carbonate (50ml), aqueous pot asSEEAREFC8%en

sul fate (WOWms30elM, and saturated aqueous sodi um chl or papekaded) . The
organi c |l ayer was dried over sodiumsulfate, filtered and the sol vent

R L o N e i R

(53% ofafBrds70baEr3ABBRC @‘@w)&neﬂez@’@oa)mﬁ(@)%aﬁﬁ a white solid.

Boc- N- Me- Al b-g Tm\ﬁgzgﬁ Q}n SnehsIS Pbq/psasi N @ m xture
%CFB

i nut o5 ditsobes ARG é?%h&?éﬁ% @Zﬁﬂh“'%’ﬁaﬁ&?ﬂ%ﬁo@@%ﬁ{i rred

mi nut es dissobied Iy AEAIXE
with et hmmmwegtahe"(prﬂﬁlsp]vtaﬂ’s e@dreX@mbia, in Mm-mmmuEmeth&WMems

filtered. T A 39 159
er.?fim}Ee d‘?&%’ﬁg‘ Hﬁ@k\@lﬁ Al falf) Gferedy A 432100m1/1¢ Véafm 100
A) . c27HszN6cm10¢s&fmlTFA,H-B Tqu)(gmeC m@w@) eq.) qo-dxéw—@ 311,

CH3 (A elbhm% ¢ 39dafhol; 31@0(;2%@@8\3%250@1 b&:))eq Kneﬁo@&’(%ﬂé-l ere 3. 12 (m 411,
b 7 e
(2r EIO_Dlo)lﬂlccfESIVﬂi&dé%# }&Pﬁr B> eﬂlxhéﬁ&aﬁfl tFF}/%‘Q ethy] %"-’;b“ lizﬂd36Na 0

E E Irn de§) whihehWithagivrgasd agquk&;s&3d1@m hy@irhgeR cidbbr{ate 3 0ind)s pqueolvbp@asSinact r CC)( mé; rCIXB
ectr oSsp

soc D (Nt bl Gl ek ety 5 o o ol o

(20m) . TEherwasNiediovemsodivpy sudfatey hq:rpdnend(t,’@@mem pemqygd yn Wa’@arﬁed% hydri de

(749 rm-ac e%s )b & cﬁ‘éﬁh%fbgrd%ﬁ} &h sﬂicehéal chiigg %ﬁteﬁfﬁ a¥@ste & dr@d with

et hyl ) and at ur ueous sodi um hydr ogen
car bonat #5109 of B8~ B"H{’ngéqrﬁrﬁ@g:}ivf’d Wdfg?fﬂf ate (100m, 1M, and

sat ur gt ed aq UBW%&WT@HDWC(@){}H@ZM& OH2emosljyeras dissdleeddn awsistugks | ed over

di te, filt d .t -14
13 'Dz?es s gioacp? 8@%@8@15@%@@%@%%@%w il B0 S e
chr omat ogrleguiswer randveddn yeduocthg résithpe wias pirsgdiyith @tadldéhﬁﬁrﬁ‘éﬁﬁat% af ford
370ny (7§g§\ ?f@gcg%m% Cﬁwﬁﬁg@aﬂp C(OCH3 as a white solid.

Boc-D- (N 1rp 3'8%(5:85?‘3 g((ggl?g%%%ﬁ@mﬂ&mﬁ%i’%l) and

di ssol ved in gh"n?%?
t hi oaQUSﬁ}epaI(aﬁfﬂHPLGr(Wa&rs(ﬂemm@3&8&0):0@@@@01%@5 were renoved in

vacua e reé27 &g%ﬁ%%&d w th ether
‘HNM'R (200 MHZ, DMS0-d%) : & 1.22 (s, 3H, CH; (Aib)); 1.44 (s, 3H, CH,
(Aib)); 1.8 (s, 3H, C(O)CH); 3.06 (m, 4H, 2 (CH,)y); 4.6 (m, 1H, (CH),); 5.6 (m, 1H,
(CH),); 6.9-7.8 (m, 10H, 2 indoles); 7.99 (s, 2H, NH, (Aib)); 8.2-8.6 (m, 3H, 3 NH
25 (amides)); 10.83 (s, 2H, 2 N'H (indoles)).
Mass Spectrometry (Electrospray), m/z 489.32 [M-+H]".

Example 5 N-Me-Aib-D-Tip-D-gTrp-C(O)CH;
Boc-N-Me-Aib-OH (1.09g; 5.04mmol; 4eq.) was dissolved in methylene chloride
30 (H)ml) ‘and-cooled to 0°C. Then, dicyclohexylcarbodiimide (520mg; 2.52mmol; 2Zeq.) was
added. The mixture, after filtration of DCU, was added to a solution containing TFA,
H-D-Tip-D-gTrp-C(0)CH, (940mg; 1.26mmol; leq.) and triethylamine (580ml; 3.3eq.) in
- methylene chloride (Sml). The reaction mixture was stowly warmed to room temperature
and stopped after 24 h. The mixture was diluted with ethyl acetate (SOml) and washed with
35 saturated aqueous sodium hydrogen carbonate (100ml), aqueous potassium hydrogen sulfate
(100m], 1M), and saturated aqueous sodium chloride (100ml). The organic layer was dried
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and the precipitated TFA, H D Trp-D-gTrp-C(O CH3 was 13 P?‘éﬁ"@tl?r2pﬂ410nﬂ of
DVF, TFA, H-DTr? D-gTrp-C ((?)CH3 (0.5znnol; l1leq.), Boc-Aib-CH (1
0.59nmmol ; MOYEGYW | “NwM (2301; 4.2eq.) and BOP (265ngPCI’E2’8H“6)717V\ere
successwely added. After i. hr, the m xture was diluted with ethyl acetate
(25ml) anuler]s@dmaswéfdtwﬁttﬁe% m%thaﬁ‘éuerém@é isveinam nrgndgenecpirficdaye

(50nt), %}'?Q‘H&n% S Qﬁhﬁﬁg Wﬂlfeﬂiy@ adePRhetthi] (97N GoS8GLH at ed

aqueous Sodi um chl oride (50 er was. dri‘ed over sodium

sul f at e, SBPmetEd efpor évl e TP ﬁ(@?}té’\éﬁé”m?tfﬁmﬂey due was

puri ]1: :c eddbyzf4 gg@amﬁgéogmonpapgyme@(@)dﬁ , €580ped; OS8imdlpwas mbso(ﬁdd}ih aaC](:,‘t ate

to affor te foam

15 gocs AT eBr A bee al Sl g R (D Eain g o0

m xture 06€. Thd sofitentsormarsmaved dovagug,3ht Jesiduamis gireed(withetherand the hi oani sol e
(1 m) f%gesc%a%% £ NHe-Ab-DINE-D-8 V@{d)‘é?ﬂ/v%fagﬁlit%féeved in vacuo, the

reS|due stirred vmth et nd | TFA

DTrp D- gTr p- Topeyanet 1 Ny “t“éw‘a!b]d '}Wﬁ% E gm#&@‘)m&ﬁ%)lﬂ&wb‘nﬁﬂbﬂ p-
Qﬁ%:.ara?%ﬁ{mmuénsj dettd plly, C1204uiepang Sinng 10B0. (Waters, delta

pak C18 g@gn 0? 00 A). C27H32N603, 488 g.nol"'. 'H NWR (200

VHZ, IjIQSOdG 25}% rm% "CH3 (Aib)); 1.44 (s, 3H CH3 (Ab)); 1.8 (s,

?(1;) c§c>)cHs) ‘Hmwmwm DMECHY) 0} 147 6, B CHH(A@]-NZ“ (ssﬂacma(m?a,G (

R In
3091 et by S B SNl oo 1
(El ect r oSp¥5a§0, 1Haf %79 }29931?,51 85’Z &L(EMQH ‘]‘3 %F% (O CH3
Boc- N- Mey ﬁhi&e@r 1(0]8@9@-1,215’[06&&51&3)) 4eq.) was dissolved in nethylene
chl ori de ol hexyl car bodi i m de
(520 5 2. 52&?‘3%;%}35% Oﬂchéﬁpm&dsgpag) rq)%gg?nlgpﬁﬁr‘rﬁﬂaftgr filtration of DCU,
was added to a soI utlon contal ning TFA,  H D Trp-D-gTrp-C(O CH3 (940ny;

1. 26mol . Toh-Dletpywtaoi rie (580ml; 3.3eq.) in rret hyl ene

ond st opped afé é%?eaﬁﬁ%“ - ﬁ%ﬁaﬁ@ﬁﬁbﬁm REeRfie80et at e’ (Somt)
and wash&bcwiN'BodBips@til(l 2imgl C3fusenels 1 Seql), NN/ (1HOgk 4. 2eq) boh BOP ((lEﬂﬁg; ),
agueoug, rqogg%gﬁg,lu ?Pg%&w&%ﬁﬁ&eélw Gddel! ARBT ys%mtég nﬂe %Eﬁ&%@gio@eq

sodi u ?anlc [ayer was, drjed - Decenber 2004 5
ate (25ml) and washed with satu.rated aqucous sodiwm

mixture was diluted thh ethyl ace
hydrogen carbonate (50ml), aqueous potassium hydrogen sulfate (50ml, 1M), and saturated
aqueous sodium chloride (50ml). The organic layer was dried over sodium sulfate, filtered
and the solvent removed in vacuo to afford Boc-(N*Boc)Pip-D-Trp-D-gTrp-CHO as a foam.
25 Boc-(N'Boc)Pip-D-Trp-D-gTrp-CHO (0.31mmol) was dissolved in a mixture of
trifluoroacetic acid (8ml), anisole (1mi) and thioanisole (1ml) for 30 minutes at 0°C. The
solvents were removed in vacuo, the residue was stirred with ether and TFA, .
H-Pip-D-Trp-D-gTrp-CHO was filtered.
The product TFA, H-Pip-D-Trp-D-gTrp-CHO (127mg; 42%) was punﬁed by
.30 .p?eparatlve HPLC (Waters, delta pak, C18, 40x100mm, Spm, 100 A).
CyeHN,0;, 515 gmol ™.
'H RMN (200 MHZ, DMS0-d% : 6 1.81 (m, 2H, CH, ®ip)); 2.3 (m, 2H, CH,
(Pip)); 3.1 (m, 8H, 2 (CH,), et 2 CH, (Pip)); 4.68 (m, 1H, (CH)_); 5.3 et 5.73 (2m, 1H,
(CH).); 6.9-7.7 (m, 10H, 2 indoles); 7.98 (2s, 1H, CHO (formyl)); 8.2-9.2 (m, 6H, NH, et
35 NH (Pip) et 3 NH (amides)); 10.9 (m, 2H, 2 N’H (indoles)).
Mass Spectrometry (Electrospray), m/z 516.37 [M-+H], 538.27 [M+Na]".
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10 15 WD 01/ 96300 PCT1E1' 01/06717 over sodi um sul f at & Depemare®04nd *t he

sol vent negey&dej N vacuo. The residue was purified by §jdaghgénenetography
on silica gel eluting with ethyl acetate/nmethanol {911 } to afford 530ngy

(70/a) }f{a £~ ]ﬁ;gblj%rré(@goﬁ Trp- C(OCH3 as a white foam

Boc- N- VE- - Trp-D-aTrp- 5 ; 8 di | ved i
m'ogture of th?IPLBﬂ e{l‘?é, e?'é‘%%ﬁﬁﬁg?igm&??%iﬁm' rs1ios\(;Fe |(|nr<r3]1|)
for 30 mhorasodPip-O(1Jleg; DEsSumnls PageNMAIiLZS0L A2empad BOPELSSem); due was

v 111 0pRorhaoe P frselerpleRAed AEEL s MprplcRaRoih B B T S0

was gur pdittert whydiprebeitaeihykaceie2 5yl red washed with spkatedagyeowsedi ., 5mm

2-](28 '(A?A\, B%?E%Af%ategggm%g@ebﬂs potdskibivfRyi236h Milte VRO 100), and fiukatdd (S, 3H,

A1b));. 178 . 3H, O) ; 23 (s, 3H,
NCH3) ; 8quesug serliumpghlopide G%§-;Th& Pgﬁa(%lwfﬁ‘,”a% Egiever %%%mé t%%f’*ct‘fél(ﬂ) Q;
6. 9- 7. 924 dMhe 50N enetndded B:Shiecudto 2F8rdB SN B &L PFD{ i Dhg Nre C((A O as aani des) ) ;
10.8 (s,. 2H, 2 N H (indoles)). Mass Spectronetry (El ectrospray), rn/z
503.19 ¥4 J-° Exanple 6 Pip-D-Trp-D-gTrp-CHO In 5m of DMF, TFA,
H D- Top- D- g TBoc@¥XBoRpdTim-Dog BprE(TH, (Détfmmol) et disselBeian Rinpxtore ¢f130ny |
0. 38MDl 24\ oho 2Rl heid .(%wy&éség%% ﬁ-a%@%io&rﬁs%f@(lﬁ@%o(@@?ﬂlﬁﬁtes #@°0. PneBnmol ;

1. 2eq.) re successivel After 1§ ngtﬁh% , _the reaction was over.
The ni xselventaasTeergyeinHaeye, é‘t%?*rld‘é?c‘%ftséflgg%ﬁ' }c“eé thePrs®Paieth sat ur at ed
aqueousmggimp_bmﬁqggmrp:@(@@mw gGhewed) , aqueous pot assi um hydrogen
sul fate (50nl, "1 urated .. ague ' O . ." The
organi c | ayewggd&?%ﬁ%? ) oﬁ?{?ﬁﬁ?ﬂﬂ@@ﬁﬁﬁ%&&é A’)a"%g Pﬁgggds%? vent
r enovigd pidpatatics HPLE GV itersddeBe pak, (NBBH PPpmDS Pmp 188 §Fr p- CHO as a foam 25
Boc- (N4Boc) Picg_qu'ap - CHO (0.31mmol) was dissolved in a mxture of
trifluoroacet? ”aTcF’dS 8%1% ani spl ) .an hi.oanspl g ( or 30
mnutes at 0GI RN (€% t @QF‘@)DT%H%EH’ %I%’ t{f&)?ﬁh%f&e%@)ﬁ%ﬁsti rred
with et Imei(na,md{,"fﬁﬁ,(Piﬂ))?Bﬂ-(&JprG%g) gt 2 CHO®E; 4.7 (e Bd(CHl; HEGauict TFA,
H Pi p- D ¥ s LRy A eh y i i) .ve
HPLC (\kﬁvg‘?@ %Sﬁ-%g@k?‘s%?s@ﬂi%x- 3},@6%9%,6 100 5)&9@1\13%%@0 ' 515
g. morzg 10.85 (m, 2, 2 N'H (indoles)). ,

' Mass Spectrometry (Electrospray), m/z 530.39 [M+H]", 552.41 [M+NaJ'.

Example 8 Isonipecotyl-D-Trp-D-gTrp-CHO
In 5l of DMF, TRA, H-D-Tip-D-gTrp-CHO (250mg, 4.1mmol; leq.),

25 Fmoc-Isonipecotic-OH (144mg; 4.1mmol; 1.2eq.), NMM (158p]; 4.2¢q.) and BOF (181mg;
4.1mmol; 1.2eq.) were successively added. After 15 minutes, the reaction was over. The
mixture was diluted with ethyl acetate (25ml) and washed with saturated aqueous sodium
hydro;gen carbonate {50ml), aqueous potassium hydrogen sulfate (50ml, 1M), and Saturated
aqueous sodium chioride (S0mI). The organic layer was dried over sodium sulfate, filtered

30 am the. solvent removed in vacuo to afford Fmoc-Isenipecotyl-D-Tip-D-gTp-CHO as a
. foam.
Fmoc-Tsonipecotyl-D-Trp-D-gTrp-CHO (4.1mmol) was dissolved in a mixture of
DMF (8ml) and piperidine (2ml) and allowed to stand for 30 minutes. The solvents were
removed in vacuo, the residue was stirred with ether and the precipitated
35 Isonipecotyl-D-Trp-D-gTrp-CHO was filtered.
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'H RW (200 MHZ, DMBSO -d6) : S 1.81 (m 2H, CH2 (PipyPecgmizer@p42H, cH2

p 3. ZCHZ t 2 O (Pip)): 4.68 5.3 et
;! ;g)%z 1w£’%? . ( A\ (m 10H, PALEIAY es) | gmgs%@é%m ©

(fornyl)); 82ﬁ 61-1,. NH2 et 35 NH Plg)é 3 NH (am des)); 10.9 (m
211, 2 NH (F ﬂB{Oé’é‘ﬁt)ISO%%?QW Be%@r%ﬁm?gﬁf wg; 38) Wy pyrifiedtiyz 516. 37
[ MtH] 5§&p2r3u{zma,pmata;6 AADa QK, 9113041)x160x£ﬁ%che[002%94 PCt.'/1 P01/ 06711

Exarrple?Plp- ﬁ%@g% QP CH3 In 5m of
H D Trp- D-gTr p- Q ;0 .29mol; 1 eq.), Boc-(N4Boc)Pip-CH

(121ng; O. 35nﬂ6RIMNI2@éh(H§Z DM$4d’) :¥BE6S (m, 45, 260H) (Rap)); BORn, (F5GHT;

0. 35 | ; 286. d th ti
was ovar R EhA (I PESERRES (LR i?ﬁnﬂf%é‘%% BT et fasned
with sat uﬁ%@a& 89 UF% %Qﬁh?dfﬁio ) d7-86 s H’&r QdfoamyBNES.8 (g dHONE Bifassi um
hydr ogen sud M(enﬁ&&mwpmq, zla,rmlN’sm(lﬁdcg@g?ﬂ agueous sodi um chl ori de (50nt).

The organic |la was dri &r sod Jltered and the sol vent

renoved in vac%“% CFF O(SRT& 5%)?@ %ﬁaﬁpﬁiﬁHE} gTrp-C(O CH3 as a foam

10 Boc-(MN4Boc)Pip -D-Trp- DgTrp C(OCH3 (0.29mml) was dissolved in a

m xt ure,of rﬁﬁlbbl qu o I—B-T G nisole (ImM ) and thioanisole (1
fo % xam nu n% @6’ rfi': g#)ﬁ% I.fire renoved in vacue, the residue

vvas st | rred w ;clhs%]t?fé?MEnrﬁF*Nﬂ %?ﬁtp;ﬂrﬁraﬁﬁ)cﬁmmﬂgmﬁﬁﬁmal leq)),

Tr p- D- gTr P QokalgcsmsOf (IlnnﬁngnTxhel predly atvile (s shh: A R :

C(O CH3 6%35 479 wias bu V %de% yRI a(rolat F{/e HBI?%H %\@@yéﬁg’del ta
pak cis, ofie) v EE Shtesss! /S AR 3R Apautes, shayeactinn was over TRWN ( 200
MHZ, D\VB@xi&) wasdGiluted gw(hmthﬂ lacet @RE2 Sl Piny) Washid 84th(saturdt 2 qesbed Gkl 2. 3
(m 2H, é anmn)bo e s Fbou pb 4.4 4m
(CH a)° iga”% F eég‘g)‘ﬁb Hikoy B&é’ ﬁ?‘ﬁ%%gf Qﬁ%teégm? a‘ég%(f@'ateﬁn 6H,
NH2 et r\ﬁquefwspgpd}élfﬂ @ﬂ (éﬂ%ﬂlielfl)e) orgapglayergss dripd oyer sl skt diitees) ) |
Mass Specindahi@dlyent Bintwict @6 prcay Yo affé¥ll FnfedQsadSpdeoMt-Frp-PRérd e

.30 Exarrp} e 8 | soni pecotyl - D- Tr p- D- gTr p- CHO &gp M Frp- gﬁ% (HY&HaQa
Fmoc—Isompecotyl-D—Trp-D-gTrp-C(O)CHs (0.33mmol) was dissolved in a mixture
20 of DMF (8ml) and piperidine (2ml) and allowed to stand for 30 minutes. The solvents were
removed in vacuo, the residue was stirred with ether and the prec1p1tatec1
Isonipecotyl-D- Trp-D-gTrp~C£p)CH was filtered.
The product Isompecotyl D-Trp-D-gTrp- -C(O)CH3 (65mg; 13%) was purified by
preparative HPLC (Waters, delta pak, C18, 40x100mm, Spm, 100 A).
25 CyoH;3N:O;, 514 g.mol™?,
"H RMN (200 MHZ, DMSO-d®) : 6 1.66 (m, 4H, 2 CH, (Pip)); 1.79 (s, 3H,
C(O)CH,); 2.7-3.3 (m, 8H, 2 (CHyy et 2 CH, (Pip)); 4.54 (m, 1H, (CH) s 5.59 (m, 1H,
(CH) ,); 6.9-7.7 (m, 104, 2 indoles); 8-8.6 (m, 4H, NH (Pip) et 3 NH (amides)); 10.82 (m,
2H, 2 N'H (indoles)).
.30 ™~ Mdss Spectromeitry (Electrospray), m/z 515.44 [M+H]".

Examples 10-62
The following compounds were prepared in similar manners:

35 Example 10 H-Aib-D-Mrp-gMrp-CHO
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7
In 5nml of DVF, TFA, HD Trp-D gTrp-CHO (250my, 4.1'3 RRgAMPe P
Frnoc- | soni pecotic -OH (144ng: 4.1mol; 1.2eq.), NM (158 .1; “#%8§3) . and
BOP (181ny; 4.1mmmol; 1.2eq.) were successively added. After 15 mninutes,
the reaction was over. The mnmixture was diluted with ethyl acetate ( 25m)
and washed with saturated aqueous sodi um hydrogen carbonate (50ml),
aqueous p@Exampiamh lAibgap-gdup4C@ (50n, 1M, and saturated aqueous
sodi um chl oride (50nl). The organic |ayer was dried over sodium sulfate,
filtered _anal the. solvent renoved in vacuo to afford Fnoc- | sonipecotyl
D Trp D gBxempled s HAbtBak-gfRpEHOssoni pecot yi - D - Ti p- D- gTr p- CHO (
4. 1lmmol) was dissolved in a mxture of DWMF (8nl) and piperidine (2nl) and
allowed to stanpd for. 30 mnutes. The solvents were renpved in vacuo, the:
resi dues. 3o d Hirth(Rx here B H@e precipitated 35
| soni pecotyl -D-Trp-D-gTrp-CHO- was filtered. -17 13 Decenber 2004 5 10 15

20 25 30 01/9 P PU1/.06 The product |sonipecotyl -D-Trp
D gTr p- CH@@%%OR% T&B)s‘g-/s@r"_ |6ed by preparative HPLC (Waters, delta
pak, C 18, 40x 100mm, 5 pm 100 A).  -'28H32N603 500 g.nmol- 'H RW (200

MHZ , DVB@.d6) 1. A TRTRC kR)); 2.4 (m 1H, CH (Pip));
2.7-3.3 ( ’&Efﬁ%e—?(%ﬂ‘??‘h%‘%mt°“§‘8$¢( ) ;64.6 (m 1H, (CH ): 5.3 et 5.7
(2m I1H0 (CH) a.); 6.9-7.7 (m 10H, 2 indoles); 7.97 (2s, 1H, CHO '
(fornyl)) ExuPidld | N-PhéhylskitbryPDP rp-EtrpTHG! (am des)); 10.9 (m 2H 2 NIH
(i ndoles)). . SsS SpectirI%netry (El ec%’rgspray), mz 501.36 [MrH){. Exanple 9
| soni pecotyl D-Trp-D-gTrp-C(OCH3 1In-Smi of DMF , TFA, HD-Trp

D- gTr p- C( @p@hiple 17 A84PriMethyl3armmly])-D-TeprgT1p-COADE; | soni pecotic-OH ( 141ny;
0.4mmol ; 1.2eq.), NNIM (155p.1; 4.2eq.) ‘and BOP (178ng; O0.4mmol ~ |

.2eq.) were successively added. After. 15 m nutes, the reaction was over.
The = 15 Example 18 N+(3-Methyl-butanoyl)-D-Trp-gTrp-CHO _

Example 19 Aib-D-Txp-gTrp-CO-CH,-CH,
Bxample 20° Aib-D-ljrp‘gTrpco-crIz-cH(CHa)-.CH;
2 Bxample 21 Aib-D-'frp«g.'I‘r.p-CO-CHz-phenyl
Example 22 Aib-D-Trp-g'I‘:p—CO-piperidin-4-yl
25 Example 23 = Aib-D-Trp-gTmp-CO-CH,pyrrol-3-yl
Example 24 Aib-D-Tip-gTrp-CO-CH,-CH,-cyclohexyl
' Example25 N-Me-Aib-D-Trp-gTrp-CO-CH,-CH,
* 30 _
Bxemple 26 N-Me-Aib-D-Tp-gTrp-CO-CH,-CH(CH,)-CH,

Exemple27 N-Me-Aib-D-Tsp-gTtp-CO-CH,-phenyl

35 Bxample28 N-Me-Aib-D-Trp-gTrp-CO-CH,-pyrrol-3-yi
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m xture was diluted with ethyl acetate (25ml) and washdBegember2804r at ed
aqueous sodi um hydrogen carbonate (50m ), aqueous potassi um hydrogen
sulfate (50mL, IM, and saturated aqueous sodium chloride (50m). The
or.gani ¢ | ayerwas dried over sodiumsulfate, filtered and the solvent
removed in vacuo to afford F noc-1soni pecotyl-D TrpD-gTrp-C(O CH3 as a

- foam Fnoc Wosigtsldecotyl D-Trp -D gTrp-C(O CH3 (0. 33mol BCREM/M4735 0l ved i n
a mxture of DV (8ml) and piperidine (2inl) and allowed to stand for 30

m nut es. Fhensebyem-MewtibeD-TregDypedOiCH vaHoycldieylr esi due was stirred with
ether and the precipitated |Isonipecotyl-D Trp-D-gTrp-C(D)CH 3 was filtered.
The product |sonipecotyl-D Trp-D-gTrp- C(OCH3 ( 65ng; 13% was purified by
pr epar at i Exanhiize 80 Mﬂkﬁm—gﬁeﬁ@pak, C18, 40x100nm 5 pm 100 A).

C29H34N603, 514 g m)l‘ . "HRW (200 MHz, DVMsO-d6) :,8 1.66 (in, 4H 2 CH2

(Pip)); 1.79 (s, A O CH3) , 2n(GH2)p et 2 CH2 (Pip));

4.54 (f Exempledl J\T(% %Petﬁlﬂ-butﬁlmﬁlﬁfp ?1.1’9697 {m 10H, 2 indol es):

8-8.6 (m 41-1, NH (Pip) et 3 NH (amdes)); 10.82 (rn, 2H 2 N -H

(i ndol es) RiLY CEl ¢ ospray), mz 515.44 [ MrH +. Exanpl es
10- 62 Theﬁﬂﬁgﬁ&:@; ék?é& nﬁégpgﬁ‘:?epared in simlar manners: 35 Exanple
10 HA b-DMp-gMp-CHO -18 | Exanple_ 11 |IH A b -Txp-gT p-CHO Exanple
12 HAIib-Ti gThe; l@).&g, H A b-(D)-Trp-gTrp- CHO Exanple 14
N Me- DTE;;-@%T; Eéi ’glgkgﬂw N Ret hyl sul f gnyl - D- Trp-gTrp-CHO 10

Exanpl €016 N Phenyl sulfonyf D Trp-gTrp-CHO Exanple 17 N-(3 Methyl

but anoy1) glhmdleBa9 NPofi 1 B3 p-¢Bbptaopl e_18 . N-(3-Methyl butanoyl)-D- .
p-gTrp - anple-19. A b-D Trp-gTYp- COCHZCHS Exanmple 20 A2'b DT
p- gTrp- CO CHz- CH( CH3) - CH3

Example 35 N-Formyl-D-Trp-gTip-CO-CH,

15 Example 36 N-(1,1-dimethyl-2-amino-2-keto-ethyl)-D-Tip-g Trp-CHO
Example 37 N-(2-amino-2-methyl-propyl)-D-Trp-gTp-CHO

Example 38 N-(2-amino-2-methyl-propyl)-D-Trp-gTrp-CO-CH,

20
Example 39 N-Me-Aib-D-Trp-D-gTrp-Isonipecotyl

Example 40 N-Me-Aib-D-Trp-N-Me-D-gTrp-C(O)CH,
95 Bxample4l H-Aib-D-Tip-N-Me-D-gTrp-C(O)CH,

Example 42 H-Aib-(D)-1-Nal-g-(D)-1-Nal-formyl

C,oH,,N,0;, 496 g.mol™.

g RMN (200 MHz, DMS0-d%): § 1.14 and 1.4 (2m, 6H, 2 CH, (Aib)); 3.17-3.55 (m, 4H,
30 2(CH,)p ; 4.82 (m, 1H, CHa) ; 5.5 and 5.82 (2m, 1H, CHuox) ; 7.36-7.64 (m, 8H); 7.83-8

(m, 7H); 8.25-9.45 (m, SH).

Mass Spectrometry (FAB), m/z 497 [M+H]".

Anpalytic HPLC (Delta Pak 51 C18 100A, ImVmin, 214nm, eluent: H,0 / ACN 0.1% TFA,

gradient 0 to 100% ACN in 50min), tr = 20.28min, 99%. Freezedried Compound.
35

Example 43 H-Aib-(D)-2-Nal-g~(D)-2-Nal-formyl
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20 Exanple 21 Ai b-D- Tip-gTrp-CO CH2 phenyl , Exanpl e 2% Begermperid@l4Trp - CO
pi peridin-g-yl 25 Exanple 23. Aib-D Trp-gTrp -CO CH2-pynol 3-yl Exanpl e. 24
Ali'b --D Trp-gTrp-CO CH2-CH - oycl ohexyl Exanple 25 N Me-Ai bD .
Trp-gTxp-CO CH2- CH3 30 Exanple 26 N Me-Aib D. Tzp-gl p- CO CHz-

CH(CH 3)-CH3 Examle 2 NNMe-Al bD-T p-gTip-COCH2 phenyl 35 xMe 28 N

Me- Ai bD- Tr ﬂ’% -CO-CH2- gyrm -3yl - 1 9 1 3 Decenber 2 3~J~'~SCr3~ 13
Decenber 2 o ASSeETo0l PCT/ EPOI / 06717 Exd=l e 29

N- Me- Ai b- D' v (2o GO5£ D IES0-6%<d Phg axyla ThR4QT4 Qti%
S & O P S AL RIZD oA S o e AT e
ggﬁ I(:(innyl (ID-{HII-D’ 8B6. OH, B¥Dpl e 35N- For By[rl DTer g'(l;lr_lg EXOeCI;? 15Exanpl e
N (2-am noi‘g‘?ﬁgiéﬁ"‘%"m'ggf@g’ﬁp QE{FP%%HO Exgrrgl ep3
g gl_2 ag n_(IJ_Am-aimt PL@'@W&)’BIDSECM g%&lﬁﬂkﬁﬂ&ﬂﬁinEﬂuamtpH@(Bm Iﬁét( ?)]5?%43
25 Exanpt e B FE Wb AN, b o i oo g
Nal -g-(D)-1-Nal - fornyl
+ Example 44 H-Aib-(D)-1-Nal-(D)-gTrp- formyl
10 C.,H,,N;0,, 485 gmol™. :
'H RMN (200 MHz, DMSO-d%); 8 1.15 and 1.42 (2m, 6H, 2 CH, (Aib)) ; 3.11-3.3 and
. _3.54—3.7 (m, 4H, 2 (CH,)p) ; 4.81 (m, 1H, CH,) ; 5.4 and 5.74 (2m, 1H, CH,,) ; 7.06-7.2 (m,
3H); 7.34-7.65 (m, 6H_) ; 7.91-8.1 (m, 4H) ; 8.2-8.4 (m, 1H); 8.55-9.5 (m, 3H) ; 10.95 (m,
1H; N'H).
15 Mass Spectrometry (FAB), m/z 486 [M+H]".
Analytic HPLC (Delta Pak 5p C18 1004, Iml/min, 214nm, eluent: F,0 / ACN 0.1% TFA,
gradient 0 to 100% ACN in 50min), tr= 17.33mm, 92%. Freezedried Compound,

. Example 45 H-Aib-(D)-2-Nal{(D)-g-Trp-formyl
20 CyH,,N,0,, 485 g.mol ™.
" TH RMN (200 MHz, DMSO0-d®): 6 1.19 and 1.45 (2m 6H, 2 CH, (Aib)) ; 2.93-3.3 (m, 4H,

2 (CHp)p) ; 4.71 (m, 1H, CH,); 535 and 5.7 (2m, 1H, CH,)) ; 7.05-7.1 (mm, 2H); 7.2-7.34 (m,
1H) ; 7.47-7.53 (m, 4H) ; 7.64 (m, 1H) ; 7.78-8 (m, 8H); 8.48-9.37 (m, 2H); 10.88-11.04
(m, THN'H).

25 Mass Spectrometry (FAB), m/z 486 [M+H]".
Analytic HPLC (Delta Pak 5p C18 100A, lmV/min, 214nm, eluent: H20 { ACN 0.1% TFA,
gradient 0 to 100% ACN in 50min), tr = 17.30min, 95%. Freezedried Compound.

Example 46 H-Aib-(D)-Trp-g-(D)-1-Nal-formyl
30 C,H,;,N,0,, 485 gmol .
'H RMN (200 MHz, DMSO-d%): & 1.23 and 1.41 (2m, 6H, 2 CH, (Aib)) ; 2.92-3.15 (m,
2H, (CHy)p) ; 3.4-3.6 (m, 2H, (CH,)y) ; 4.63 (m, 1H, CH,) ; 544 and 5.79 (2m, 1H, CH,) ;
.~ 6.99-7.15 (m, 3H) ; 7.33 (m, 1H) ; 7.45-8.1 (m, 11H); 8.34-9.37 @m, 3H); 10.83 (m, 1H).
Mass Spectrometry (FAB), m/z 486 {M-+H]*.
35 Analytic HPLC (Symmetry shield 3.51 C18 1004, Iml/min, 214nm, eluent: H,0 / ACN
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C30H32N403, 496 g.nol-' . 'H RW (200 MHz, DVBO d): T3Decambeis§o4, 4 (2m
6H, 2 CH3 ( 317355(m4H 30 2 (CHp) ; 4.82 5.5
and 5. 82 (2‘%9){%33“ . 7.36-7.64 (m 81-1): 7.83-8 (i n‘(él}f‘ﬁe"””@ 55-9. 45
(in, 5H). Mass Spectrorretry (FAR), mz 497 [MtH}. Analytic HPLC (Delta
Pak 511 GL8vI00A, gradientiOtp §0% A pmil Sz therfi0 to 1OB% AGREND Bmims trEA,  gr adi ent

0 to 100% 9%%[1}:1@;23@@({@ ARa28mn , 99% Freeze-dried Conpound. 35
Exanpl e 434 Al b- (D) - 2- Nal mI(]D) 2 Nal-forinyl -20 1 3 Decenber 2004
C301132N4C8, 496 g.nol''" . ."H RW (200 MHz, DVBO4) : 61.18 and 1.36 (2m

611, 2 Cl'ﬁx 116 % ,H&%'BrpsgDLmNanﬂoémylz (CH2)p) ; 4.7 (rn, 1H CHa);
5.45 ag m48éH 7.47-7.51 (m 6H); 7.76-8.06 (m 11H);

8. 36-9: %ls Spectronetry (FAD), mz 497 EM+ Anal ytic
HPLC (DeI tmmm (300 MILg DIISR-d):rif 123 md 1.4(0am 6H, 310k £41D)) 3+2:89-B34aN4E., 1%

TFA gt adient Oaleg ﬁaOQﬂ’OéﬁN 587 Qﬂaﬁﬁigmt1ﬂfﬁ , 85mms @5%. zaezedrled

ompoure Y SO S

g. nol'' . {m 1H)§FN’\13“( ééémwﬁ) g@é@ﬁ%}
; 3.11-3. @I[_IFQQSZQ@":IL@NYHX'” 4H, 2 (CH)0;4.81 (m 1H, CH) ; 5.4 and

5. 74( 2, . 7.34-7.65 (m 611): 7.91-8.1 (m
4H) ( 2“%‘%%%“’%’1%)?“%“%@%“@“%%%%@: 10. 95 (m (1H; N')H). 15 Mass (
Spect r omahh;ﬂy@EAH)LC (DeltypakSe CTAVHI0A, 1ty 121 dntaiRil@nt:[3)Q AABHKD. 578, 100A,

|n1/ _ v Bfe )0% ACN i
BRI i R e i e

H-A|b (D) 2-Nal'-(D)-g-Trp-formyl 20 CJ131N503, 485 g nor'. 'H RWN (200

MHz, DMS g@l 1e@8 1. HAIBE)-Trpdl®)EARIB)-gBAI-f@MPH3 (A b)) ; 2.93-3.3 (m 4H, 2

(CHH)p) {:?%4,711L1¢HI)'535 and57(2|n 1H CHg.) ; 7.05-7.1 (in,
715! %@4;}% DB 477753 (rn, 411 111& 7.78-8 (m

81 1) 8. kmmmewowmrm)vmsosﬁ) B11.0x(s, 31, Ck i(AJN) H}32 (s, 38, CH, (Aib)); 1.73

(m, 1H, CH,); 2.01 (m, 1H, CH,); 2.9 (m, 1H); 3.03 (m, 1H); 3.13 (m, 2H); 3.54 (n, 1H);
447 (m, 1H, CH); 5.10 and 5.52 (2m, 1H, CH,); 6.71-8.83 (m, 16H, 5H (Trp), 4H (Dht), 3
NH (zmides), NH and NH, (amines), formyl); 10.7 (m, 1H, N'H).

20 Mass Spectrometry (Electrospray), m/z 477.46 [M+HT 499.42 [M+Na]’; 953.51
[2M-+HJ".
Analytic HPLC (Delta Pak 5pt C18 100A, Iml/min, 214nm, eluent: H,O / ACN 0.1% TFA,
gradient 0 to 100% ACN in 50min), tr = 9.40min, 98%. Freezedried Compound.

25 Exampledd H-Aib-(D)-3(R/S)-Dht-(D)-gTrp-formyl
C,H;,N,0,,476 gmol’.
RMN "H(400 MHz, DMSO-d%): & 1.58 (s, 3H, CH, (Aib)); 1.85 (m, 1H, CH,); 2.2 (m, 1H,
CH,); 3.1 (4, 2H); 3.35 (m, 2H); 3.56 (m, 1H); 3.7 (m, 1H); 4.5 (m, 1H, CH,); 5.33 and 5.71

(2, 18, CH,.); 6.88-8.91 (tm, 16H, 5H (Trp), 4H (Dht), 3 NH (amides), NH and NH,
30 Tamined). formyl); 10.92 and 10.97 (2s, TH, N'H),

Mass Spectrometry (Electrospray), m/z 477.33 [M+I}"; 499.42 [M+Na]" 953.51
[2M+HT".
Analytic HPLC (Delta Pak 5p C18 1004, Iml/min, 214nm, eluent: 1,0 / ACN 0.1% TFA,
gradient 0 to 100% ACN in 50min), tr=10.35mm, 98%. Freezedried Compound.

35
Example 50  N{Me)-Aib-(D)-Trp-(D)-3(R/S)-gDht-acetyl
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25 Mass Spectrometry (FAB ), mz 486 [ MrH F . Anal yt I3PpfaebgrB8P¢a pak 5tt
C18 100A, Inml/ mn, 21 4nm elu ent: H/O1 ACN 0.1 % TFA, gradient O to
100% ACN in 50mn), tr =17.30m , 95% Freezedried Conpound. Exanple 46 H

. Aib-(D)-Trp -(D)-1 Nai-formyl 30 C28H31Ns03, 485 g.nmol "'. 'H RWN (200 Mz,
DVMSO-d'): 6 1.23 and 1.41 (2m 6H 2 CH3 (Aib)) ; 2.92-3.15 (m 2H,

(CHH) p) ; %éﬁ%’g& 21-LL, (CHp) ; 4.63 (m 111, CH,,.); 5.44 and
5.79.(2n4 | -7.15.(m 3M 7.33 (m 1H); 7.45-8.1 (m, 111 );
8. 34-9. 37 (HRIH (400. MHZ(BMSIH)i) & WH3 $s, SBRCH; Grib))y 163 (GABI, CHi, CATBRE270H] ' .

Aoy 21 15 BcEl ) AT By TR A el 1

0 to 60% ACM, i1H; €83 16H{En 150 Cla):odks Aicfn, 1413 SHi(Rip), 4H(Dh'0,331§1ﬁ(ﬁm1dash%

Freezedr4 ed G gﬁg% ﬁ(@g@lselﬁml Ab D-Trp-g-D-2-Nal -fornyl 5
C28H31 N5O3, 48[3fHﬂ ) d 1 43 (2m 6H,

2 CH3 (A byMass %P%?O@@?((ﬁleﬂﬁfﬁpr% /EpRs, ﬁﬁ?ﬂ%@%ﬂwﬁ 5.37 and
~;> gé Egm 1l¢thal H%’L@Oﬁita?)aESu(GBIIS 186, lr—%ll %{ﬁini,ld)uegt; Ig‘tihk@ﬂi(ﬁ MY 3H)
-10.82 (m ?@&M t%ﬂ/&@@&ﬁ&?‘%ﬂ‘&?% f‘g% 548 fh @%?&P tic

HPLC (Delta pak 5g C18 100A, Im/mn, 214nmm, eI uent: HZOI ACN 0. 1% TFA,

gr adi ent (Me)- 2T (0N} 3(RIS)-DhtID placeBf % Freezedried Conpound.
Exanpl e h‘g%‘-ﬂ%hm Trp- (D) - 3(R S)) gDﬁt ngr rryle%ﬁ15 C26H32N6CB, 476

g. nol " 4ol DVBO- d6): 6 1.12 (s, 311, CH3 (Aib)); 1.32 (s,
gl(l)3 (0431(1mnm 400 M Hz DMSHLAObE)58 (&-681L 2(Ch, ( ); 1@12&:,32% cdtyh); 184) .
505 (0 40 i i o e s
(ami des), NE)aASI KR 1Xn3iHes), 1H);0k.58/(),; 11 CHL)y(T161 (o, 1IN CHY,,.); BO-3A2 G,
[Sgﬁ/ﬁu Opd MY, BHEES)OMR (BKY, 3 FEE(afhidbsyS NEMERdesT)? P0.42 ¢, YRy, 953. 51
Mass Spectrometry (Electrospray), m/z 505.43 [M+H]"; 527.52 [MANa}".
. Analytic HPLC (Delta Pak 51 C181004, 1ml/min, 214nm, eluent : EL,O / ACN 0.1% TEA,
_gradient 0 to 100% ACN in 50min), tr = 11 min, 98%. Freezedried Compound,

20 Example 52 N(Me),-Aib-(D)-Trp(D)-gTrp-formyl
C,H, N0, 502 gmol™.
'H RIMIN (400 MEz, DMS0-2%: § 1.2 (s, 3H, CH, (Aib)); 1.39 (s, 35, CH, (Aib)); 2.29
(m, 3H, NCH;); 2.99-3.33 (m, 4H, 2 (CH,)y); 4.68 (m, 1H, CH),); 5.3 and 5.69 (m, 1H,
CH),.) ; 6.97-7.72 (m, 10H, 2 indoles) ;7.97 (2s, 1H, formyl); 8.2-9.47 (m, 3H, 3 NH
25 (amides)) ; 10.85 (m, 2H, 2 NH (indoles)).
Mass Spectrometry (Electrospray), m/z 503.45 [M+H]".
Analytic HPLC (Symmetry shield 3.5p C18 1004, 1ml/min, 214nm, eluent : H,O/ ACN
. 0.1% TFA, gradient 0 to 100% ACN in 15min), tr = 6.63 min, 99%. Freezedried
Compound. ' -
30
Example 53  N(Me);-Aib-(D)-Trp-(D)-gTrp-acetyl
CyoH, N0,, 516 g.mol™.
TH RMN (200 MBz, DMSO-d°% : 6 1.22 s, 3H, CH, (Aib)) ; 14 (s, 3H, CH; (Aib)) ; 1.8 (5,
3H, acetyl) ; 2.28 (d, 3H, NCH,) ; 2. 96-3.22 (m, 4H, 2 (CHy)p) ; 4.7 (m, 1H, (CH),) ; 5.60
35 (m, 1H, (CH),.) ; 6.98-7.75 (m, 10H, 2 indoles) ; 8.2-9.47 (m, 3H, 3 NH (amides)); 10.84
(m, 2H, 2 NH (indoles)).



Anal ytic HPLC (Delta Pak 5p C18 100A, Inilmin, 214nm TRPgesmPenadet| AcN

0. 1% TFA, L 0O to 100% ACN in 50mn), tr = 9.40m n, % Freezedried
Conpound. 2@'@2’%@8’“ 49 H Aib-(D)-3(RIS)-Dht-(D)-gTr p-forr‘?ﬁﬁ‘“’””‘""717
C26H32N6C8B, 476 g.nol " RWN H(400 MHz, DMBO-d6): 6 1.58 (s, 3H, CH3 (Aib));
1.85 (m MMass Speptronptry Electrbsprayorey 51834 M#E]211) ; 3.35 (ra, 2H); 3.56

in, 111); ; ' e : : 5. 71 . . CHa.);
6. 8- 8. o1 A AT a4 AP .%Szmﬂmégr e PG 00N A b et BD (N0
~ani i i esj ‘%Y HFAy £ratieng 9 1o Lo0% 6B estiny = NOTam, RElsF8panditicd Cetupyund.

(E)ectrospray), mz 477.33 [ Mt1l]+; 499.42 [ MtNa] + 953.51 [2M+H)+ Anal ytic

HPLC ( Del Pa L | 1N, 214nm eluent: H20 | ACN 0. 1% TFA,

gr adi e% ﬁgn A)gﬁ%c?%ﬁégm'@*‘g&‘ﬁfo@i .35nm 98% Freezedried Conpound.
35 Exanpl &.Fb:INOMeA724.10L'D) - Tr p- (D) - 3(RI S) -.gbht - acet yl -22 13 December 2004
(i by) 1. B0t DrasQ L ORI o MEELRC o P02 60 Gy,
2.5 (m 34H.NCH3): 3.2-3.5 (in, 4H); 3.85 (m 111); 4.85 (rn, 1H Cl4):

276 (M DHCEGH ;45 i(m/ 1RICE A6 L d Shtdn Tt CHLY) 6 A () m Sk b A gles)
5 2 NH ). 11 1 N H) . Spect t ’ ] ,
ot 2 50850 T pdoteds TS (R AL ndiny R LRI ot &Yaaéwé%@&%%i?

| myni i n, NH(amides) andhNH, (d12i6r)); 18G0-1.9004s, D2 )'EBdi ent. 0 to 100% ACN in
50mi n), |tya ' dr ) |
N( Ma)zAi b DS)J“‘-% f %“%‘?‘?" ?ﬁ’ eE;)grf’ ﬁ’??@ %ﬁ%ﬁ%@ﬁﬁﬁsﬁﬁf@%@aﬁ%ﬂ- . "H RW
(400 MHz, [ o267132 [41 s, 61L 2 CH3 (Aib)); 1.81 (m 3H acetyl); 1.98
(m | H Cioalicdp( @Dt PO C28 560Ai1@nvr§ila%z14ﬂ%iue§t9ﬁdﬂ 19; 3.31
21-1) ;3. 4 1 ok 9 (m. IH: 1 ’11-1;’4.5’3‘ S TRECTRRY
(1 2140 T, ol b B3P A E A B b eh s O
(amides), 2 NH (anmines)); 10.88 (s, 1H, N H. Mss Spectronetry

(Ei ectr ospiavidie 587 ZHXR5 43T T [MtNa]'*. Analytic HPLC (Delta
5 -5) 2§4drma,g’ it QPR Ao 0.1% TPA, gradient O

nglgé% g@N 2 6%&11%%%]"[1? =1 1 mn, 98% Freezedried Conpound,

"H RMN (400 MHz, DMSO-d°) : 8 1.51 and 2.31 (m, 8H, 4 CH, (Acc®)) ; 2.97-3.18 (m,

20 4H, 2 (CHyp) ; 4.64 (m, 1H, CH,) ; 5.31 and 5.69 (2m, 1H, CH,.) : 6.96-7.34 (m, 8H, -
indoles); 7.62-7.74 (m, 2H, indoles) ; 7.96 (m, 3H, formyl and NH, (amine}); 8.48-8.96 (m,
3H, 3 NH (amides) ; 10.80-10.90 (4s, 2H, 2 N'H).
Mass Spectrometry (Electrospray), m/z 501.31 [M-+H]'; 523.42 (M-+Na]*; 101.37
[2M+H]".

25 Analytic HPLC (Delta Pak 5p C18 100A, 1mV/min, 214nm, eluent ; H,O0/ACNO0.1%
TFA, gradient 0 to 100% ACN in 50min), tr = 15.35min, 98%. Freezedried Compound.

Examiple 56 H-Acc®-(D)-Tip-(D)-gTip-formyl
C,eHpsNz0;, 472 g.mol ™.

.30 "H RMN (400 MHz, DMSO-d% :  1.29-1.57 (m, 8H, 4 CH, (Acc?)) ; 1.89 and 2.04 (2m,

T 2H, CHy(Acc?) ; 2.95-3.17 (m, 4H, 2 (CHy)y) ; 4.61 (m, 1H, CH,) ; 5.3 and 5.68 (2m, 11,
CH,.); 6.95-7.21 (m, 6H, indoles) ; 7.32 (m, 2H, indoles); 7.6 (m, 2H, indoles); 7.74 (m,
2H, indoles) ; 7.96 (ca, 38, formy] and NH, (amine)); 8.18-8.67 (m, SH, 3 NH (amides));
10.77-10.89 (4s,2H, 2NH). : '

35 Mass Spectrometry (Electrospray), m/z 515.11 [M+H]*.
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20 Exanple 52 N(Me)z Ai'b(D)-Tip-(D) gTrp-fornyl C28lBBREYRIES894g. nor' .
'H RWN (406 0idage DVBO-d6): S 1.2 (s, 3H, CH3 (Aib)); 1.80rsuinddsl, CH3 -
(Aib)); 2.29 (m 31-L NCH3); 2.99-3.33 (m 4H 2 (CH2p); 4.68.(mu, 1H CH)

j; 5.3 and 5. 69 6.97; 7. les) ;7. 97 (2s,
b4t or ApriyeiegTBL e et bk ShL18 3008 58/l 408 choentizn 0 ARG

(i ndol eg¥p, giBRat SReDIO% HEN in S0RIiE) tr=oEmin) 97%0 Bre&@8ndbCompadnd. . Anal ytic
HPLC (Symmetry shield 3.5it C18 100A, Im/mn, 214nm eluent : HZO |l ACN
0.1% TFA, gradient 0 to 100% ACN in 15min), tr= 6.63 mn, 99% Freezedried
Conpounﬁ_a_raﬁlglézarﬁﬂIbpae@ﬁm(@jgirmfwb) Trp-(D)-gTrp- acetyl CH36N603, S
16 gém)beﬂgs d P Mz, DMSO-d6) : S 1.22 (s, 3H -CH3 (Aib)) ; 1.4

H

(m M Nb)wmg, 11%43% QH@D%X?%L%%& 231%;1?1,@%07?%@% 2, 96- 3. 22

6. 9821113% jm omlsu (3 ﬂmwgifﬁ)’f&(nﬁ 125 DpdY; 1.87:2.93 Tih, 4§ NECHDi; 668G, 10. .84
e T

shiel d 3.480nC1H, bG0ks); I7661-7.68 (. FLAFH(indgl rfpnnm@ﬁl‘lfh@vm %3
0to lkoglé ;Tﬁm lotggmdﬁoeﬂgr( 2899%q'Hyr eezedri ed Conpound. 5 Exanple
54 H 3?%31%1 p-for Dﬁ% ﬁgg 472 g.mol'. 'H RWN (400 Mz,
DVBO- d6Mass pfctﬂmaﬂ'd(%'a& r@%l?ﬁa%ﬂ" %@% ¢8)) ; 2.91-3.12 (rn, 4H, 2
(CI;Zl) 0) Anafythe APLCl(Bel@lak 5p Cgﬁaoahﬁhﬁ—l?/&m(lﬂr«ﬁn?:ﬂhludﬁkl Y0 / BCOVO.T%L7 (m 6H

I NdOo es 0,

(2s, .gm%naen%*oz'l;o@wm SR,y i ok S Pt i) COBR GRS

10. 80 10 90 (4s, 2H, 2 N H). Mass Spectronetry (El ectrospray), rﬂz 473. 22

[|\/++H]145 %@gjﬁf—c% ﬁﬁ@)ig@wtglm@gz;ﬁz [ 2M+Nar, Anal ytic HPLC

(Del ta 18 100Al 4nm el vent H20 / ACN 0. 1%
CyeH,sN; 05, 517 gmol ™.

TH RMN (400 MHz, DMSO-d®) : § 0.94 (t, 3H, NHCH,CH,) ; 1.01 (s, 3H, CH, (Aib)) ;
1.08 (s, 3H, CH, (Aib)); 1.8 (s1, 2H, NH,); 2.95-3.15 (m, 6H, 2 (CH,) and NHCH,CH,) ;
4.43 (m, 1H, CH,); 5.39 (m, 1H, CH,)) ; 6.02 (m, 1H) ; 6.22 (m, 1H); 6.9-7.56 (m, 10H,

20 indoles); 8 (m, 1H); 8.31 (m, 1H); 10.77 and 10.79 (25, 2H, 2N'H).
Mass Spectrometry (Electrospray), m/z 518.4 [M+H]" ; 540.3 M+NaJ'.
Analytic HPLC (Symmetry shield 3.5n C18 1004, 1ml/min, 214nm, eluent : H,O/ ACN
0.1% TFA, gradient 0 to 100% ACN in 15min), tr = 7.12min, 99%. Freezedried Compound.

gr ad| ent

25 Example 59 N-Me-Aib-(D)-Trp-(D)-gTrp-C(O)NHCH,CH,
Example 60 H-Aib-(R)-Me-Tip-(D)-gTrp-formyl
Example61 H-Aib-(D)-Trp-(R)-Me-gTrp-formyl
' -30 T .~ T N
. Pxample 62 H-Me-Aib-(D)-Trp-(R)-Me-gTrp-acetyl
Example 63 EVALUATION OF THE GROWTH HORMONE RELEASING

ACTIVITY OF NEW-GROWTH HORMONE SECRETAGOGUES
35 IN THE INFANT RAT
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15 TFA, gradient 0 to 100% ACN i n 50min), tr=14.20ni n!3 88%Mis &8%dr i ed

Corrpound 5 H Acc$- (D) -Ti p-(D)-gTrp-fonnyl 2
g.mol " . Hﬁv%%b%%() Mz, DMSO-d6) : 8 1.51 and 2. 31 (rnlﬁgﬁ#@‘g}j’“&g (Accs))

. 2.97-3.18 (aga, 20 4H, 2 (CH2)p) ; 4.64 (m 111, CHJ ; 5.31 and 5
(2m | H, 2oimelsy - §.96-7.34 (m 8H, indoles); 762774(rn 2H,

i( ndplj esg s 7 9844181 03lay-ofdBymgue Bae1dyH2s (AFHS) 2 bodS-Wla %\%\j 3H 3 NH)
am des ; ectro tr ectrospra
tn/z 501.31 [ n/%ﬁfglg"e%iﬁé%‘?aﬂ‘/gﬂﬁé’i‘% é\laf?{“"%‘?‘“ﬁ p s yaien tgpmtreliﬂoLg d
(Del t a Pakomgitiond (28 #2AFOAG5 Virliuimidity anﬂmmﬂnla]éighﬁﬂﬁm DSJGBQ: 20.66M). 4 d3daIFA

gr adi eng Gicl QA AENER 22315 98% Freezedried Conpound.
Bxaml 6 56 LSea YR Wiy @’ %adlﬁ’mmwlﬁ‘e%g%mamm, 472 g.mol -'. 30 H

R 1IMLT(400 Mz, DVMsO-d) : 6 1.29-1.57 (m 8H, 4 CH2 (Acc6)) ; 1.89 and 2.04
(2m  2H, CHZ(ACC6)) ; 2.95-3.17 (m 4H, 2 (CHp) ; 4.61 (m 1H CH) ; 5.3
and 5. 68 1Hta Cr:'_lc%d 6.95-7.21 (m 6H, indoles) ; 7.32 (m 2H,

i ndol es) ; oles); 7.74 (m 2H, indoles) ; 7.96 (m 3H,

fornyl and NH2 (Xnalhonel)e)fqre&cleﬁkpﬁuﬁ%ts(, pupﬁbbre&pﬁdtddaﬁ@rﬂ@%lﬁre?eéﬁvgg a0 89
(4s, 2- Qnet. ospray), mz 5 11 [MHH +. - 24
13 Dec:a]'r?b%rNj %{ﬁﬁ%g%&? é%%%tg é&%ﬁ@ Cfé%lﬁ? Anal ytic HPLC (Delta Pak 5p
C18 100A, | m | FPPS Wers paHehy CEﬂlfégﬁd subm@epthblmwml JFohlvegt AMUSOL fifalt 0 100%
ACN in 50m1mlon1500ml;51yamo@ma1saﬂ% Hekgegedri ed Conpound. Exanpl e 57

H Dpg- ( D) f C Z6HpSN603, 530 g H RWN (400 Mz,
DVEO- d6) .(ﬂﬁ‘%‘g%’?g;l[@?‘ ] ‘95’6‘ ﬂé’ > 35¢d a3 g5t ortnge !Jn@gl eFna¥, Dpg)
1. 01- 1. 51cqmpormtig (3M0pp k) znd?ﬁllécthy den:hpztaﬁpg)ls mig ldbe: 2. 95 (m 4H, 2 ( CHZ) p)
; 4.59 gm I Bl
| ndol es) Hrnﬂf 0oy ‘5”%0 szée’(@f%g&?m%‘%w ﬁ@ﬁ‘iﬂwmp % Yoy o (m
5H, 1H (i ﬁa@ﬂéé )20 F&PH&?SSEY& etemingEpn ofplggnaGErontertraidht. 3 NH
(amides)); 10, GooveththokbontGofcthtatiotklin Rbkn wereMihSursP 6§ RI&E iz Ymaterials
(Electr OSBJO@Yd)Ed bg{ﬂ;e légt:l]ongﬁngtl%e ]oil- Diabetes, Digestive and Kidoey Diseases (NIDDK) of

the National Institute of Health U.S.A.

20 - Values were expressed in terms of the NIDDX-rat-GH-RP-2 standard {potency
21U/mg) as ng/ml of plasma. .
The minimum detectable value of rat GH was about 1.0 ng/ml, and intraassay
variability was about 6 %.

The obtained results of several test series, wherein the in vivo activity in the rat was
25 determined, are listed in tables 1 to 10.

Table 1
30 ['Bxample Structure GH ng/ml
o T H-Aib-D-Trp-D-gTip-CHO 158.84£39.4
13 H-Aib-D-Tip-gTrp-CHO : 58+6.3
SOLVENT 15.0+ 8.0
35 HEXARELIN | Tyr-Ala-His-D-Mrp-Ala-Trp-D-Phe-Lys-NH, 202£327 i
-26-



Anal ytic HPLC (Delta Pak 5p. C18 100A, Imi/rnin, 214nhy PEFUIBRR 200¢p0 | ACN
0.1% TFA, gradient 0 to 100% ACN in 50mm, tr = 15.35nm 98% Freezedried
Compound. 15 Exanple 58 H Ai b-(D)-Trp-(D)-gTxp- C( O NHCH2CH3 C26H25N703,
517 g.nol-'" 'H RW (400 MHz, DMBO-d): b 0.94 (t, 3H, NHCH2CH3 ; 1.01 (s,
3H, CH3 (Aib)) ; 1.08 (s, 3H CH3 (Aib)); 1.8 (sl, 2H, NH2); 2.95-3.15 (m
6H, 2 (CHDp and NHCH2CH3) ; 4.43 (m MI); 5.39 (m-1H, CHL.) ; 6.02
(m 1H); 6.22 (m 111); 6.9-7.56 (m 10+22%0 indoles); 8 (rn, 1H); 8.31
(m 1H); 10.77 and 10.79 (2s, 2H, 2N H). Mass Spectronetry (.El ectrospray),
rn/z 518 4 fvrH+——520—3F irial+r—Anatyti-c-HPEE~(Syrretry—shield-3-511 CI S
100A, I m | iﬁ?ﬁﬂ{z!ﬁnm el u réﬂuéﬁ O/ ACN _0-1%TFA,_ _gradi ent| @img/mi00% ACN
in 15mn), {3 = 7.12mn, Q%Mgmpe'pﬂ,qg@qﬁpgﬂ@md. 25 Exar’rqrg%_é@l]ﬂﬁ

Me- Ai b-(@)-?_p-fa)-g_ﬁ P €t NHCHZCrio, X amre—bo

H Ai b- (R) - Nt Ti p- (D) - gTrp- %TEI%%TMQ%%_ Q)CH, 104.7+13.5

H A b- (D) - Trp- (R - M- gTr p-Jfraumireshib-D38ep ) -

- H Me- Ai( bz( 3-0?.( e R\-ge-g#.f{]%?fgﬁ {A%@ gg%\giwm.t oo e iy

HORMONE  REL B g ACTLVI Y_OF_NEW GROWIH HORMONE SECRETAGOQURSI 8%, | N| THE

| NFANT RAT |- 128x ¥R ge f: M0 A C 06 717 I
| 0-day- ol % %ZQQ-AH]M@ W%B%JL%% e i%?ﬁ%gm ©

were recgjved on the fifth day after birth and were housed under controlled
conditions (22 f 2C, 65 % humdity and artificial light from06.00 to 20.00
h). A standard S dry diet and water wefggavailable ad libitumto the damns.
Experi nental- procedure One hour before The experinents, pups were separated
fromtheir respective dans 10 and were divided randomy into groups of

gic)?\t)'tentea?y Fdhpder e acu g!hiﬁcﬁﬂ?a—l—l enged subcutaneousTy W )éﬁtﬁlﬂﬂt)él 1
, 15 Pip-D-Trp-D-gTip- 109.7 % 10.1
7 Pip-D-Trp-D-gTrp-C(0)CH, 53.146.6
8 Isonipecoty!-D-Tip-D-gTrp-CHO ' 942486 -
1B Isonipecotyl-D-Tip-D-gTrp-C(0)CH, 61.2410.8
19 Aib-D-Typ-gTrp-CO-CH,-CH, 79.8+22.4
20 (22 . ' Aib-D-Tip-gTrp-CO-Piperidin-4-yl 153.630.6
SOLVENT . ' B 22345
HEXARELIN Tyr-Ala-His-D-Mrp-Ala-Trp-D-Phe-Lys-NH, 114784
25 ‘ Table 4
Example Structure GH ng/ml
39 N-Me-Aib-D-Trp-D-gT1p- Isonipecotyl 97.1+21,0
40 N-Me-Aib-D-Tep-N-Me-D-gTrp-C(O)CH, 188.24:28.5
30 |41 * | H-Aib-D-Txp-N-Me-D-gTrp-C(O)CH, 754::15.0 -
. SOLVENT - : | 10:55%2.65
}mmg;m Tyr-Ala-His-D-Mip-Ala-Trp-D-Phe Lys-NH, 1145+ 129
35
-27-



(Tyr-Ala-Hi s D Mp-Al a-Trp-D Phe-Lys-NH2, used as a r&f BPeseRerdPlg), or new
conpounds (300 gg/kg) and killed by decapitation 15 mn later. 15 Trunk

bl ood was coll ected and centrifuged i medi ately: Plasma sanples were
stored at -20C until assayed for the determ nation of plasnma GH
concentrations. G owth hornone concentrations in plasm were neasured by
RIA using materials provided by the ?n Institute of Diabetes,

Di gestive and Kidney Di seases (N DDK)' e National Institute of Health
U S. A 20 Values were expressed in ternms of the NJDDK-rat-GH RP-2 standard
(potency 21U/ ng) as ng/m of plasma. The mini um detectable value of rat
H was aboq't 1.0 ng/m, and intraassay variability was about 6 % The

obt ai ned regWxasmphf sevelabcttest series, wherein the in VGHnggdll vitly in

t he rat vssas’ 425 determ 1EﬁAltﬁ([ng§Lg@DJ]_Nﬁ%ﬁﬁylltO 10. 133059 dk.otf 35
bxal npl e "UIUSTUTE O Myl AN P IR T OIS8 030 338 e |
 Mp-Ala-Trp & ohe. Ipuc N PDiNal D irpTong ey o004l TaRfE B30 10

Exanpl et ri¢fire GH ug| BrABNINR-Nal-DEefipgfomnydtr p- CHO 861598 HB.87 JH Ai b
D- Tr p- D- gTr p46( O) CH3 104 H7AIb-(D)3T-S(@MeNal-fan Tr p D. gTf B26GAMBL]5. 5: b

v

37.2 SOLVEN]29. 7-+0.9 | H-Aib-(D)-Trp-g-(D)-2-Nal-formyl 9.04 £ 04.03 |
10 | SOLVENT - 6.49 +01.18
. LHEXARELIN | 276.01 +23.5 ‘
Table 6
15
) Example Structure GH ng/ml
48 H-Aib-(D)-Trp-(D)-3(R/S)-gDht-formyl 17.49 +£2.40
49 H-Aib-(D)-3(R/S)-Dht-(D)-gTrp-formyl 24.35 +4.85
50 N(Me)-Aib-(D)-Trp-(D)-3(R/S)-gDht-acetyl | 11.17+1.35
|51 N(Me)-Aib-(D)-3(R/S)-Dht-(D)-gTrp-acetyl | 19.38 +4.16
20 'SOLVENT 14.65 £ 0.92
HEXARELIN 91.61 +4.09
25
Table 7
Example Structure _ GH ng/mt
. 52 N(Me),-Aib-(D)-Trp-(D)-gTrp-formyl 121.43 329
30| 53 N(Me),~Aib-(D)-Trp-(D)-gTrp-acetyl 26.80::5.64
| SOLVENT . 7.89+1.77
HEXARELIN ~ }172.5+38.53.
35
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HEXARELI N | ~r Al a- H s- D- M p- Al a- Ti p- D Phe- I ., ys- NH213%3 Becerpbes 2006 o '3 15
25 30 35 venawpdsedht i uct ureon ng/ m 6Pi p- D- Tr p- D- gBp- CHOLP8y/Edgut714- Pip D -
Tkp-D-grip-C(O 353.1 A 6.6 8lsonipecotyl D Tkp-D gTrp-CHO4-2+ 8.6

9l soni Pewtyl D Trp-D-gTi pC(O CI—1361.]2' 0.8 19ATh D-''rp-8T p-CO CH H379.8
22.4 22Ai b- D-Ti p- ETV- CO Pi peri di n- 3.6 30.6 SOLVENT22. 3-+5

HEXAREL| l\ﬂ'yrAI a-H s D I\/rp Al a Trp D Phe-Lys NH2114.7+8.4 Table 4

Exanmpl gSt+det-ttreGHnghd—SoN-Me=Ab=DBTrre=BgTrp- |buu|g L,Utrm S f 21,0
401 - Vo-BEARtE Ti p- N MI-TEFFS- (O OHB188. 2 28,5 41H Al K]

Tip-N M%d} ng p- C( O CH3T24b (R)-Il@ 'ﬁ'p (BPVENGIAYDS | 12165 | IE@BBBI@TW
Al a- IcTi B—Vp=Ate=T P = -5 2713 B é Table 5
10 15 2pbbs ExamleStrLfE{ @Eﬁﬂh )H%‘Egmkf‘ﬁy](D)-l-Nal-gﬁfﬁif ?’a§| f or myl
25.05 063 00 43H- Al b- (|)-Me Meth-(0)- (P (RI-MhTiboicayl 37. 33 1AL 78 4082A] b- (D) - 1
Nal - ( D) §€ILV:EfN"{[! myt15-164—063730

_ 7.89 £ 1.77
HEXARELIN 172.5 +38.53
10
Table 9
Example | Structure GH ng/ml
15 54 H-Acc>-(D)-Trp-(D)-gTrp-formyl 7.89+3.20
55 H-Acc’-(D)-Trp-(D)-gTip-formyl 11.46+1.18
56 . H-Acc®-(D)-Trp-(D)-gTrp-formyl 8.49 £ 0.40
57 - | H-Dpg-(D)-Trp-(D)-gTrp-formyl 18.38+ 2.88
SOLVENT 17.32+1.70
20 | HEXARELIN : 89.91+3.04
Table 10
25 | Example Structure (GH ng/ml
58 H-Aib-(D)-Trp-(D)-£Trp-C(O)NHCH, CH, 376.48 + 43.24
59 N-Me-Aib-(D)-Trp-(D)-gTrp-C(O)NHCH,CH,  [179.53 % 24.65
SOLVENT 7.89 % 1.77
HEXARELIN 72.5+38.53
~y = T .

30
‘ Furthermore the time dependence of the oral activity in the dog (1mgrkg; per os)
was estimated for example 1 (H-Aib-D-Trp-D-gTrp-CHO). Well-trained beagles of either
sex, > 10 year, 10-15 kg by weight, were used. Animals were fed normal dry food with
water ad libitum and were on a 12h-light/12h-dark regimen with on at 7.00. The compound
35 was administered orally to the dogs which had fasted since 16.00 of the preceding day.

-29-



45H A b- (D) - 2- Nat - (D) -gTrp-fornyl 13. 91 03. 87 13 December 2004
46H- Ai b- (D (D)-1Nal -fornyl 8.26 01.09

ATH Al b- (DM‘"[’”GQ"“( D)-2Nal -fornyl 9. 04 04.03 SOLVENT16. 49501 F5 146717
HEXARELI N276. 01 23.5 Table 6 ExanpleStructureGHd n m

48H- Ai b- (H3bod EfnflE) weleRakeh ?.Qlﬂihh-bfaﬁid’@dniﬂls&&mﬁ #Qdministration and 15, 30, 60,

49H Al b- ( t- Tr r my. 35 4. 85

SON M) - A1t 1 Abpacr} S0 0 Rl ity g Fheen mtable 1.

51IN(Me) - Ai b-(D)-3(R/ S)-Dht-(D)-gTrp- acetyl 19.38 4.16 SOLVENT14.65 0.92
HEXARELI N91. 61 4.09 Table 7 30 35 BExggppheStructure GH ng/ni
52N(Mel - Ai b- (D) -Tip-(D)-gTrp-fornayl "121.43 4: 29

53N( Me§- Ai b- (D) - Trp-(D)-gTrp-acetyl 26.80:L'5.64 SOLVENT7.89+-1.77

| 3EXARELINEZZ BT T3 8. 53. - 28 13 Aec6ipeE pg@04 WD 01/ 96300 JPCT 7 EPOL Op717
Table 8 § Exjfrrpl eStructure73H ng/m 60K Al b- (R) - Ne-Ti pr (D) - gffr p- fonnyl
1.02+3. 4 mh b—LB)—TF-p— R Me—gTxp—forzay—52—25
62H Me- Ailb- (D) - TPEXCRR- MORYH b- BBt | IFORRESg] MABKYS é"é_Y%'ENT %@ANl M
DEGAN{ LEE VALUE
10 t {min) : Concentration GH (ng/ml)
-20 0.48 3.58 2.14 1.43 2.45 232 207 | 038
0 .= 035 2,75 1.64 2.01 2.55 141 179 | 1.03
15 2,11 891 | 3.8 6.38 6.11 4.8 532 1.02
30 0.54 6.35 637 8.48 6.9 3.89 55 1.07
15 60 0.17 2.65 3.02 4.41 6.51 434 352 | 034
90 0.4 2.47 2.61 6.42 5.18 4.43 359 | 066
120 3.58 2.48 1.94 3.71 4.54 428 342 | 038
180 3.46 2.82 1.49 3.18 4.12 3.18 3.04 | 036
20 | AuUC 32853 | 65838 | s510.64 § 888.91 944,26 72134 | 67535 | 94.47

SEM = Standard deviation
AUC = Area under the curve

25

-. 30

35
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3

HEXARELI N72.5 38.53 Table 9 15 20 Exanpl eStruct ur eGHhgpsimber 2004

S4H Acc3Ghrkhid- (D) -gTrp-fornyl 7.89  3.20 PCT/ERPVL/06717

55H Acc5-(D)-Trp-(D)-gTrp-fornyl 11. 46 -11. 18
56I—I-Acc6-(D)-Trp-(D)-gTrp-forrryI%gilggl_‘bﬁgﬁ3

57H. -Dpg- (D) - Ti p- (D) -gTr p-f or nyl ¥&3 . SOLVENT17. 3211. 70

HEXARELI N89.91 3.04 Table 10 . 25 30 35 Exanpl eStructureH ngl m

58H Ai b-“(]{g) 'I;;;Qm(f,@)fs gTr p- C(O)NHCHZCHS?G 48 f 43.24

59N- Me- Al (D) O) NHCH2CH379. 53 24.65 SCLVENT_89 t 1.77
HEXAREL| N72 3 38. %smppmqswéihﬁp@rmlﬁb ti me dependence, of the oral activity
in tiBe dog (1nmg/ kg; per os) was estimated for exanple |

(H A b-D-Trp-D-gTrp-CHO) . Well-trained beagles of either sex, > 10 year,
10- 15 kg by weight, were used.pAninmals were fed normal dry food with water
ad libitumand were on a 1gh- prg'ht/IZh gdrk regimen with on at 7.00. The
conpound was adm ni stered quaNQHzl) _|;l|ogs ®hi ch had fasted since 16.00
of the preceding day. -29 13 Decenber 01/ 96300 PCT/ EPOL/ 06717

Bl ood sanples were taken 20 m n bef o@e tration, at admnistration
and 18, 30, 60, .90, 120 and 180 m n af mnistration. The results are
given in table 11. Table 11 RS

dnHni

®

15 wherein * means a carbon atom which, when a chiral carbon atom, hasa R 61' S

configuration, one of R! and R? is an hydrogen atom and the other is a group of formula IT

HN

e

.CH,
4 (o

RT

R? is a hydrogen atom, a Jinear or branched C,-Cs alkyl group, an aryl group, a

!5 heterocyclic group, a cycloalkyl group, a (CH,),-aryl group, a (CH,),-heterocyclic group, a
(CH,),~cycloalkyl group, a methylsulfonyl group, a phcnylsulfony] group, a C(O)R® group
or a group according to one of formulas III to VII:

. = RQ
10 R . Ca | - HZ
: R'IO/N\C/C
) H3C EH;;O (-m)
I5
-371-



5 10 15 20 25 - 30 35 Exanpl e NAVME OF THE DOG e 1DAKo’r?AP®?€xmb¢§@£0¢mREST
MARKUSTAYL%&\L %M DEGANLEEVALUE t (m n) Concentration GH,& 9

- 200. 483. 58 2. 452322. 070. 38 00. 352. 751. 642. 012. 551741} 07‘@'&71 3
152.118. 913. 586. 386. 114. 85. 321. 02 300. 546. 856378486. 93. 895. 51. 07

600. 172. 653. 024. 416. 514. 343. 520. 84 880. ,42 472.616. 425. 184. 433. 590. 66

1203. 582. 481. 943. 714. 544. 283. 42038 11803 62.821. 493. 184. 123. 183. 040. 36
AUC328. 53658. 38510. 64888. 91944, 28771 35.23594. 47 SEM = Standard devi ati on
AUC = Area under the curve -30 WO G%L968 Tir) CLAIMS What is claimed is:

5

R‘I‘I
R12/N\CJJ\

HiC ng av)
10
13
. R
HsC CHg )
15
20 N
o D
: : 0O
25 O)J\
HN
e O
- 30 '& SRR /lc‘:
HaN" T
- HzC \CHg (VII)

R‘is a hydrogen atom or a linear or branched C,-C-alkyl group, R® is a hydrogen atom, a
35 linear or branched C;-C, alkyl group, a (CH,),~aryl group, a (CH,) -heterocyclic group, a

-32 .



1. Compounds of the formula | 5 10 RB3 S jiH R4 R N \{&dreyambsr 294 gi -N 13
Decenber 2004 PCT/ EPU1106717 15 wherein * means a carbon atom whi ch, when
a chiral carbon atom has a Ror S configuration, one of R and R3 is an.
hydrogen atom and the other is a group of fornula 11 20 R2 is a hydrogen
atom a linear or branched C -C6 al kyl group, an aryl group, a 15

het erocyclic group, a cycloal kyl group, a (CH2)a-aryl group, a

( CH2) "(CHek-eydasliel! gmugrarap andno §ioHB) Rs andcRoak kydepgndamly fremeddhydtisarlaf onyl

group, I I @) roup, .or.a gro ccpording to one

o °F bBroBSA e LS G oP pgMBrepRbiT RPaR. 108 pefloPbRABiSPL Y 58 L0 03

DecenfarC20I84 dndi) B 98300, A-GE/ BROR (0B, 1ahdRR;s ate BidBpdridlettly 2Om2ach other a
hydrogen atom or a linear or branched C,-C,-alkyl group, mis 0, 1or2andnis 1 or 2.

2. Compounds according to claim 1, wherein R is hydrogen and R®

~ represents a group of formula Il.

3. Compounds according to claim 1, wherein R? is hydrogen, R® is a group

of formula Il and m is 0.

4, Compounds according to claim 3, wherein the linear or branched C4-C4
alkyl group is methyl, the linear or branched C;-Cg alkyl group is methyl, ethyl or i-butyl, aryl is
phenyl or naphthyl, cycloalkyl is cyclohexyl and the heterocyclic group is a 4-piperidinyl or 3-
pyrrolyl group.

5. A compound which is

H

\
HeC Ha\ir:’l {
. H

o

H

6. A compound which is

T2
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. 30 _ H3C 'bH3O Rlo'~N-C | RI12,-N R11 H3C bH3 13 '31Pegemperg004 - g 1.
H3C "CH, (ffl CM(Vvn) 0O 11 H2N ,G H3C'bH3 (MIlI1) R4 is a hydrogen atom or
a linear or branched Cl-C4-al kyl group, Rs is a hydrogen atom a 35 |inear
or branched C -C4 al kyl group, a (CH2)ri-aryl group, a (CH,),,-heterocyclic
group, a -32 13 Decenber 2004 (CH2) cycl oalLkyl group or an am no group, R6
and R7 are independently fromeach other a hydrogen atomor a |linear or
branched Cl-C4-al kyl group, RBis a linear or branched Cl1-C6-alkyl group,
R9, R10, R11, RL12, Rz\Bi R14 dR 5,..and R16 are independently from each other
a hydrogen atom or FHRELPA SIS ched C1- C4- al kyl group, mis 0, 1 or 2
and nis 1 or 2. 2. Conpounds according to claiml1l, wherein Rl is hydrogen

and R3 represents a group of formula Il. 3. Conpounds according to claim
1, wherein R2 is hydrogen, R3 is a gribu of formula Il and mis 0. 4.

Conmpounds according to claim3 Hs\/\heme | i near or branched Cl1-C4 al kyl
group is nethyl, the linear br@n 1-C6 al kyl group is nethyl, ethyl

or i-butyl, aryl is phenyl n fh Ly cycloalkyl is cyclohexyl and the
heterocyclic group is a 4-piperi tf nyi of,. 3%

8. A pharmaceutical composition, comprising a compound of claim 1.

9. The composition of claim 8, in combination with a

pharmaceutically acceptable carrier.

10. The composition of claim 8, in combination with an additional

growth hormone secretagogue.

11. Use of a therapeutically effective amount of a compound according to
claim 1 for the manufacture of a medicament for elevating the plasma level of growth hormone

in a mammal.

12. Use of a therapeutically effective amount of a compound according to
claim 1 for the manufacture of a medicament for the treatment of growth hormone secretion

deficiency in a mammal.

- 13. Use of a therapeutically effective amount of a compound according to

claim 1 for the manufacture of a medicament for the treatment of growth retardation in a child.
14. Use of a therapeutically effective amount of a compound according to

claim 1 for the manufacture of a medicament for the treatment of metabolic disorders associated

with growth hormone secretion deficiency, in particular in aged subjects.
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pyrrolyl group. 5. A conpound which is 6. A conpound %%PS%”P%“?@%413
Decenber 2004 7. A conpound which is ,CK3 8. A pharnaceutical conposition,
conprising a conmpound of claim1. 9. The conposition of claim8, in
conbination with a pharmaceutically acceptable carrier. 10. The
conposition of claim8, in conbination with an additional growth hornone
secretagogue. 11. Use of a therapeutically effective anmount of a conpound
according to claim1 for the manufacture of a nedicanment for elevating the
pl asma | evel of growth hornmone in a mammal. 12. Use of a therapeutically
effective anmount of a conpound according to claim1l for the manufacture of
a nedi canent fortst he Useealt ardimnerapéutigalyveifedtioe momeins ef metdnspound eddcordimcio i n a

manmal , .13 0 apeutical ffective.anmunt  of compound

necor a1 0P SecinaftyfarEe B &' e I8 b Bo R HEM eelhel TSP 10 ren
of gr esutdery et recolaery romidebiilating Hidessk4. Use of a therapeutically effective
anmount of a conpound according to claiml for the manufacture of a

medi canment for the treatnent of metabolic disorders associated wth growh
hor none secretion deficiency, in particular in aged subjects. 13 Decenber
2004 15. Use of a therapeutically effective anmount of a conpound according
to claiml1l for the manufacture of a nedi canent for pronoting wound
heal i ng, recovery from surgery or recovery fromdebilitating illnesses.
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