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( 6dge?ctl§/00 112 S )p <|)x{ 316 peripheral organs by stimulating the synthesis of growth faciors
(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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Growth Hormone", J Ped End. Metab., 8, pg. 311-313, 1996; R. Deghenghi, "The _
- Development of Impervious Peptides as’ Growth Hormone Secretagogues", Acta Paediatr.

Suppl., 423 pg- 85-87, 1997; K. Veeraraganavan et al., "Growth Hormmone Releasing

Peptldes (GHRP) Binding to Porcine Anterior Pmutary and Hypothalamic Membranes",

Life Sci., 50, Pg. 1149-1155, 1992; and T.C. Somers et al.,, "Low Molecular Weight

15 Peptidomimetic Growth Hormone Secretagogues, WO 96/15148 (May 23, 1996).

The human GH has been produced by gcﬁétic engineering for about ten years. Until
recently most of the uses of GH were concemed with growth delay in children and now the
uses of GH in adults are studied. The pharmacalogical uses of GII, GHRPs and growth
hormone secretagogues and may be classified in the following three major categories.

20
(b) Children growth
Treatments with recombinant human growth hormone have been shown to stimulate

growth in children with pituitary dwarfism, renal insufficiencies, Turner’s syndrome and -
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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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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hypot hal anus and pituitary gland ((a) G Miccioli et al., Journal of
Endocri nol ogy, 157, 99-106, 1998; (b) G Miccioli, "Tissue D stribution of
GHRP Receptors in Humans", Abstracts W European Congress of Endocri nol ogy,
Sevilla, Spain, 1998). Recently it was denonstrated that GHRP receptors
are present not only in the hypothalano -pituitary system but even in
various ‘human tissues not generally associated wth CGH release (G

Muccioli et al., see above (a)). GHRPs and their antagoni sts are descri bed,
for exanple, in the following publications: C Y. Bowers, supra, R
Deghenghi, "Growth HonnoneRel easi ng Peptides", ibidem 1996, pg. 85-102;
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Most of the clinical studies presently undertaken were conducted with

reconbi nant GH. The GHRPs and growth ne secretagogues are considered
as a second generation product desti o replace in the near future the
uses of GH in nost instances. ?dL y, the use of GHRPs and growth
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The present invention relates to nGMICO”lu ds which act as growth hornone
secret agogues and, in general, to a net oo or elevating the plasna |evel
of growth hornone in a mammal by admi nistering thereto one or nore of the
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47 (17 wherein * means a carbon at om which, when a chl¥Becaehe5@R04t om has a
R or S configuration, one of RL and R3 is an hydrogen atom and the ot her
is a group of formula Il -3 13 Decenber 2004 (a) R2 is a hydrogen atom a
| i near or branched Cl1-C8 al kyl group, an aryl group, a heterocyclic group,
a cycloal kyl group, a (CH2)"aryl group, a (CH2)R-heterocyclic group, a (
CH2) n cycl oal kyl group, a nethylsul fonyl group, a phenylsul fonyl group, a
C(O R8 group or a group according to one of formulas IIl to VIII: R (V)
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In another aspect of the present invention, there is provided 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.
In another aspect of the present invention, there is provided use of a therapeutically
effective amount of a compound according to claim 1 for the 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-



el evating the plasnma | evel of growth hornone in a nanit@Peceémber?¥Oher aspect
of the pre i nvention, there is provided the use of a therapeutically

ef fective gﬁgé}éﬂﬁﬁ%f a conmpound according to claim1 for tw?%?{ﬁﬁﬁycture of
a medi canent for the treatnent of growth hornone secretion deficiency in a
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retardation in a child. In another asgect of the present invention, there
is provided use of a therapeuticallyNeHfective amount of a conpound
according to claim11 for the manufactyfenet a nedi canent for the treatnent
of metabolic disorders associated witf gHowt h hornone secretion deficiency,
in particular in aged subjects. In apeth&s aspect of the present
invention, there is provided use of & euti cally effective anount of
a conpound according to claim1 for thWE nmenufacture of a nedi canent for
pronoti ng wound heal i ng, recovery from surgery or recovery from
debi l'i | at hﬁlcggw Q%ﬁ%ffﬁlﬁhﬁ;D DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
In this description, the follow ng abbreviations are used: Dis the dextro
enantidfer, GH is growh hormone, BocHis tert-butyloxycarbonyl, Zis
benzyl oxycarbonyl, N-Me is N-nethyl /lP¢,ﬂ5' is
4- am no- pi peri di ne-4-car boxyl ate, [nipA3SNrsoni pecotyl, i. e.piperidine-4-
carboxyl ate, Aib is a-anino isobutyryl§ N8l is fi-naphthylalanine, Mpis
2-Methyl -Trp, and Ala, Lys, Phe, Trp,/' hr, Cys, Tyr, Leu, Qdvy, Ser,
Pro, du, Arg, Val and G n are th&s&mGo ds al ani ne,
| ysi ne, phenyl al ani ne, tryptophan, hi sti';tii n&, threonine, 13 Decenber 2004 WO
01/ 963@8 PCTI EPO1/ 06717 cysteine, tyrosine, |eucine, glycine, serine,
prol i ne, whtrdinanineama@iceboA E@niNvhiich, Wisdn 2@l ChrbeH ﬂ&ﬁ%&%}{ Legpectively.
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carbon atom has a Ror S conffguration. The conpounds of the invention
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wherein * means a carbon atom which, when a chiral carbon atom, has a R or §

configuration, one of R} and R? is an hydrogen ator and the other is a group of formula II

LT HN
=G PR ~
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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 (CH,),-cycloalkyl group, a methylsulfonyl group, a phenylsulfonyl group, a C(O)R® group
or a group according to one or formulas ITI to VIII below:



R3 / H4 20 25 30 35 mwherein * means a carbon at ohd RefeRberwi®8th a *chiral
carbon atwgywA@e a Ror S configuration, one of R andc-BipdmeA9 hydrogen
atomand the other is a group of fornula Il (a) R2 is a hydrogen atom a

| i near or branched Cl-C6 al kyI group, an aryl group, a heterocyclic group,
a cycl oal kyl group; a (CH?Z), rar;R grQup, (CH2) "heterocyclic group, a

(CH2) p- cycl oal kyl group, a meth )Nsugday group, a phenyl sul fonyl group, a
ne

C(OR8 group or a group accofd or formulas Ill to Vi below -4
13 Decenber 2004 WO 01/96300 D 5H @20 B0 CH3p R1o'-N CR9 i H2 RI1
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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
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enbodi frent, of o thhendneN eid, Q&yﬁ%%cﬁ%ﬂﬁ%&dﬁb\“&iﬁh&i@ -8 alig/] Rysmrpeany1 &3 is a

f la |l Part | ar | d
A NG NGRSO AT A i ﬂeé%%%ﬁw HRSREY CL- 05
al kyl i s ppbbydinyeédBrpyreslyl gredput yl, aryl is phenyl or naphthyl, cycloal kyl
|s cycl °hexy'sggpﬁ%csi;fgﬁeh%agsaagédnﬁs 9F BURyeftidh H PP BlelHii 0T S-Pyrrolyl

group. Specifi erre npounds 'Rvention incPude the
followi ng: 10 HA i b-D Trp-DgTrp- CHO 15 20 25 0O H2N, H ~-N CH3 H

N- Ve~ A b-PATE Bs Pl prop@ifd: CH3: 30

’ H
N
0

, S0

20
N-Me—A1b-D—Trp-D—gT1p-C(O)CH3

25 HaC
CHs H_>—N
‘ H—(g
30 7
N-Me-Aib-D-Trp-N-Me-D-gTrp-C(O)CH,:
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N-Me-Al “b-D-Tr p NMe-D-gTrp- C(OCH3: 35 H 6 13 DecehbPerceroref 3@t 017'96300
5 PCT / ER@oD&3®7 1 O I n accordance with the present inveaikpfeetiy has been
found that the conpounds of the invention are useful for elevating the

pl asma | evel of growth hornmone in a mammal .  Furthernore the conpounds of
the present invention are useful for thg treatnent of growh hornone
secretion deficiency, growh retardati gh- hild and met abolic disorders
15 associated with growth hornﬁHe ecgggggzzaeficiency, in particular in
aged subj ects. Pharnaceutlcﬁ salts of these conpounds can be
al so used, if desired. i icl ude organic or inorganic addition
salts, such as hydrochlorlde 72&;@- I'de, C@hosphate sul fate, acetate,
succi nate, ascorbate, tartrate, gluc r@ggﬁgate mal ate, fumarate ,
stearate or panpvate salts 20 Pharnaé%utl alH c ositions of the invention
are useful for elevating the plasma |evel of growh hornone in a mamal,

I ncl uding a human, as well for the trea grow h hornone secretion
deficiency, gromh retardation in child abolic disorders associated
with growth hornone secretion deficiencyy in particular in aged subjects.
Suchigphar maceutical conpositions can conprise-a conpound according to the

present invept| > O har maceut i.cal, | ceptabl e salt thereof, or
conbi nat i onsﬁoafcgord%% gﬁthgé’ﬁcéfr%ﬁ‘?ﬁm??ﬂ 1 ]’I%‘t%f’l Bif thetthe spmppungs of

phar rrac@@tlm\@ahblyal@d@efpl fbklevataigttbe plhenekicl ofgidvahdbohiondinadiintoie WwWth a
carri er puechBieqRt confSitindl 61 thgk}eggﬂgnvcﬁ@énrir fnse %ul e g‘n egﬁn?e%lée é—%wgigﬁt Ibgg

Exanpl es of .such, carriers,
found i POTRORF sRSFSiPndeBrigheim e Fﬁﬁdmé@éd &DlhmhtaE@hqchmrderA R Gennaro,

Ed., 1hbsdsodtatbd Wﬁh'gﬂgﬁf@ﬂﬁﬁﬁﬂ)& secréflordéHcRAcy, PR parieSr it pReeuti cal
conpositi onsP ent| fg% %aa&ﬁpgﬂlgrl se an dd| t ona rowt h hor none

secr et agogue' ? gcer%"Bfag i) WHOPIPGHRTS GRRREONS sired.
secr et adusduselts inglude Grgasicion irfforganididdiopisais, etchads hydNahlitide, AR &I2) -

656- - 66fhosphAd Rifake, acktB sucdin®e s 1Briraft? gliconate, 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
Pharmaceutical Sciences, 18th Edition, A.R. Gennaro, Ed., Mack Publishing Company,

30 Eaﬂon,Pﬁg&990

' 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 '
35
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A y-Ser-Ser(O n-octanoyl) Phe-Leu-Ser-Pro- Qu-H s-An

Arg- Val - & N eRYRPY- Lys- d u- Ser- Lys- LysPro- Pro- Al a- Lys- LeﬁcﬁEﬁ‘”ﬂ’PH"’ Ar g
GHRP -1: Al a-Hi s-D-B Nal - Al a-Trp-D Phe-Lys-NH2 GHR -2:

D- Al a- D- B- Nal - heelific p- D- Biye Sty Ser(Nid ctanbyl§PIRRL e Ser-Pro- G]u-I:?hs»G]n-

H s-D-Trp Jal Bl -NH ds ng to the
present inventi obgllc%éﬁtbbréﬁorér\rful%ae Q S'F’f?%ogﬁn% E‘e}‘r@f‘ %IS to provide
medi canent s whGERExle suﬁﬂaaHiSeDfEeNalp‘ala&Tpé)-Bh¢~LmNHal rectal, vaginal,

transdermal . pgrmary Ob-Afab-URMLES Oh PRl pioktel ion. The type of
formul ati on ofﬁ%&gp dic rrent contai ni_n e corrpoﬁnd can be selected 10

accordPng to t ired Sa]t)éﬁﬁ'f #dip ¥orHexanpl-e, if the conpounds

ar ef to bg r api dhy OIﬁledﬁhip\bﬁlﬁcﬁChccdrﬂﬁg Wﬂﬁ'pré@énthﬁﬁeﬁﬁ&?%%% foRI ?fﬁeh g?r

preferre m,ni,St er e manma I nc

hunans, ?klﬂlhelpgggﬁggf ?le %% 5@??’(}% hﬁ%?"fﬂt 3?\”??5??“5@1 dugssl, Q]BC‘(‘EF&I erm ned
by one ofvaﬂi@lﬂl,lfraﬂﬁdftr@éﬂ @Flhnfzmwonmal(rhuteamfadmmﬂsm:mr ding to the speC| es,
age, sex and V"?l'lélg_l?:be@f f&iﬂﬁ]aﬁ’éﬁ@fﬁgn%}claﬁ@ﬂtc%ﬁta% 8 bom? lgtu%ﬁqﬁfllb ro te of

admi ni stration xact l'evel can easi | rm ned
EXAMPLES ac?ﬂfé'lffgdm TRy ediaiapl ddiver E@tﬂ?@f@le if the coampiadsare trfbetﬂamdm)st
preferrecﬁazleeﬂaeuﬂdaasa%ﬂﬁtrh%nbhﬁrohfeqa FeRtedof thi s i nvention 20 Exanple 1:
HAIib-DTrp egnilét? CHO 25 g t g Decenbai: 04 V\D 01/ 96300

PCT/ EPOll(}67l g ‘faf‘?e m(’B%FI(’? 1t Dgemals, e UmaEd 2obt ai ned in

t he synt hlggmgetaxga}éheg@pqﬁmedose thch 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



below): 5 10 98% Z-D-Trp-OH 1) IBCF, NMM DME , 0C. 13Pespmest 2094p Tr p- NH2
85% 2) BGFo oidde DMF, Boc- D Trp-OH. 15 20 25 13% 1) Heer/RedifesiPMF, H20,
HC Boc-D Trp-D Trp-NH2 60% 1 t Boc O DMAP cat., anhydrous CH3CN

Boc- D- (N Boc).IT p- NH2 1).B r| di ne,. DVFI H20 70% 12)
2,4,5-trichl k?%%ﬁg% SB@W?Q Qges rﬁrﬁﬁmy %5?3“@% il‘ﬁ”ﬁaiﬁl?sﬁplm_%) Tr p- CH

O 70% 1pelo™FAl ani sol e/ t hi oani soI e (81111), 0C 2) BOP, NwW DIVF

Boc-Ai b-OH | 30 t Boc-Ai b-D-Trp-D-gTrp-CHO 52% 1)

TFAI ani sol el t hi oani sol e (81111), 0C 2) pur| fication on preparative HPLC.

H A b-D-Trp-D-gTrr CHO 35

5
Z-D-Trp-OH
; 1) IBCF, NMM, DME, 0°C.
: 98‘%)
o ; Y
10 Z-D-Trp-NHz
85% 1) Hz, Pd/C, DMF, Hz0, HCI
o 2) BOP, NMM, DMF, Boc-D-Trp-OH.
v
15 : Boc-D-Trp-D-Trp-NH;
13% | 60% tBoczO, DMAP cat., anhydrous CHaGN
§ v
Boc-D-(N'Boc) Trp-D-(N'Boc)Trp-NHz
20 E )
: 1) BTIB, pyridine, DMF/H20
N " OD
: 70% 12) 2,4,5-tri_chIorophenylformate, DIEA, DMF
: Y '
Boc-D-(N'Boc)Trp-D{N'Boc)Trp-CHO
75 1) TFAfanisole/thioanisole {8/1/1), 0°C
: 70%
; ° 2) BOP, NMM, DMF, Boc-Aib-OH.
: Y
' Boc-Aib-D-Trp-D-gTrp-CHO
T 1) TEA/anisolefthioanisole (8/1/1), 0°C
36 v - 52% ) BAn)
R 1 2) purification on preparative HPLC.
H-Aib-D-Trp-D-gTrp-CHO
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9 13 Deéenber 2004 5 10 15 20 25 30 35 WO 01/ 96300 PCY Beeames2P%4 z D Trp
rTH2  Z- DT 8.9g; 26mmol; 1leq ) was dissolved in 25nml) and
pl aced in anBvlllgae_hl\‘/vater bath to 0OC. NWM (3.5ml; 1.2eq.), %g"f“ﬂ 1rnl;
1.2eq.) and anmonia solution 28% (8.9nl; 5eq.) were added successively.
The m xt ur@-Ixdspaityt ed with water (100m), and the product Z-D Trp- NH2

precipitated. |t &Ize geranel: @Eq ﬁaaé disshfel th Mfﬁﬂlﬁmﬁiﬁg&d Pl @

whi t lid. Vi
{Clhl or of olrlﬁ%)"’ﬁ)@? I‘-]?}H ?ﬁ% 83/5$’Li131e| @i%bﬁ@gﬁim W%ﬂﬂnd@mmwtmwso d6)
: S 2.9 ( 289 (39ink;Heg.) wEQdded subdesSiviely. ThHgfixtre %a8 diihted Svith wareldt1 0dkit

() % oo e potBs D f A prosified SRR B apti g vamo??aﬁ&e By o

(s, 1H, Nofjawhitelsphids Spectrometry (El ectrospray), mz 338 [MH}, 360

[ MtNa] + , 675 [@MitE9gey. 697 [2MtNa]+. Boc-D-Tr -D-Trp-1 , Z-D Trp- NH2
(3g; 8.9nznol; di ssolved in DWF (100m ). HC 36% (845l; 1.1
eq.),. water (Zn%) aﬁ‘m&-’pwﬁfﬂ@m on activated charcoal (95ng, 0.leq.) were

added to the stmrqeegﬁmlwmmmmml@evwcbﬁxmmqlwb@ds under hydrogen for
24 hr. en the e,pal umwas_filtered on
celite. Vg?'he sol Ven \Agsﬁrﬂ%{/%lgfsﬁ (r?]ﬁ?\r:gz;% @n‘%ﬁ? : I—@%‘Z mﬁif‘ﬁzl NHZ as
a col or | eddd.oiH, Hyl, Agpl= ChdHasflpDivE-3Hz); H@(Seﬂumet THpHM*lz 95 (6R2Bram (7)) eq.)

Boc- D- Tr p-¥d7(2x2891); ﬁs &THHOHZ), Leb (cEq = N%g(l?o Qﬁsmiﬂ ﬁulqneq ) and BOP

(4.33g; 1.1 eq Weé? ccesswe xture was
dii uted with ot R SORTPTa z\ﬁé§w@rﬂaﬂ3ﬁ0£§wfat, &5 [A4tEBus
sodi um hydisggen+baibonat e (200nl), aqueous potassi um hydrogen sul fate

(200ntL, 15 _ P
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]".

-10-



IM, and saturated aqueous sodium chloride (100m ). ThBeer g0t ayer was
dri ed ovayvooessdaoum sul fate, filtered and the sol vent rermvashiigyiyacua to
afford 4. 35g of Boc DTrp D Trp-NH2 as a white solid. Yield = 85%

Y] 3 0 8 {Chl orof ormi Met hanol / Acetic Acid
(85110/ y / DVBD-d6) @ S 1.28 (s, 9H, Boc); 2.75-3.36 (m
4H, 2 (CH) oBoc-DziFrRzD U NBHGg;ﬁ@Bmwl 52q.) was disgtiveddn acetpmmle&sm 4 (m

LaH, 2 |Tfuiﬁis%%11ﬁ1bﬁl‘ﬂlrtmm&@1—dmhfboﬁéié et:g%n%q it Mﬁgﬁ&ﬂ%ﬁﬁﬂ) %@2 (d, 1H J
| P

(El ect rélé\%d;%\%) 9%8) W%@é““[’ﬁﬁﬁﬁf‘-ﬁ’ ad%i e@%ﬂﬁﬁﬂ;@ggm eyl 10 15 20
25N385 3)51cMﬁ1eq10@ﬁ1)@ﬁd i\@sHBémﬂﬂmmﬂ&igdhuw@@dlﬁﬂcﬂydﬁ@%ﬂ&aﬁgﬁm%bhﬁdOC) Tlr de

i Boc i ssol ve
| §1 acet n| tr Eﬁta@g@ if;’%eﬁ'}suq{a%eogw%ll’ ﬁﬁlg’oaﬁjd saﬁu:at?ngq(uewﬁsgpm& ?\ﬁq‘%nat e
(3. 4qg; Z%20Gel). Theargamc iy eravasyirigdione sodiii snEate,(ﬂ]ﬁ@a@andlh&eﬂxren)t retdved
successh){e&aﬁoaglﬁlggﬂdﬁgwg ,gnﬁyd tytﬂ%%Eﬂr&h%gmggfomhp] Qe‘M g %lheﬁyleacet ate

(I 00n1) and, washe tura aqueoqus sbdi u ogen

( 200n ) 2cetalghexrne ﬂ%é%ggﬂsﬁ e TRROONE oc)rrm NHamlamtar at ed
aqueous sskdli um chI ori de (200rrfL) The organic layer.was ‘dried over sodium
sulfate, fil &ﬁ the sol vent renoved in vacuo. The residue was
purified by f ash rorratography on silica gel eluting with ethyl

acet at e/ hexafeH 0536898 mbFord 2. 53g of Boc-D. Boc)Trp D-( N Boc) Tr p- NH2
as a white sgki@zs gé@};qcmt@@ggm@gﬁmm% 689 g.mol _'. R= 0.23 (ethyl

acet at e/ hexa
W R 1200 MELZ, DMSO-69 : 8 1.25 (s, 9H, Boc); 1.58 (s, 9H, Boc); 1.61 (s,
15 9H, Boc); 2.75-3.4 (m, 44, 2 (CHQB); 4.2 (m, 1H, CH,); 4.6 (m, 1H, CH.); 7.06-8 (m, 14H,
2 indoles (10H), NH (urethane), NH and NH, (amides)).

Mass Spectrometry (Electrospray), m/z 690 [M+H]", 712 [M+Na]*, 1379 [2M+HY,
1401 [2M+Na}".

26 Boc-D-(N'Boc)Trp-D-g(NBoc) Trp-H
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]".
35
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"H NMR'{200 MiZ, DMBO-d6) : S 1.25 (s, 9H, Roe); 1.5BDeeemier 0085c): 1.61
s, 9H, B 5-3.4 (m 4H, 2 CH2)R); 4.2 (m 1H, 4.6 (n3,
(1H, CH( 3; 3’%8”%3 m 14H( 2 in dol (es ()1 )C]—l) NH((uret han%ﬁE%\‘fl—fﬂgﬂa (NH2
(am des)) N : | e ospray), mz 690 [MH)+, 712 [M-Na]},

1379 [2 v Zai Be=D- Boc T -D- Boc T -H Boc-D- (NBoc) Trp
D (N Boc)Trp BWD( GQ'BOd)Tﬂim(N'Eoe)Irﬁa -HndsSuathels béqVedad dissohed inDxiur e DVF ./

t 18 J 1
gj‘s(e'rl'rl(fl or oacet ox ﬁlg%o gleﬁl’gﬂﬁl(}é @@]h ﬁlf@ %%qz\i\aélrj g‘qg“&%‘é?ahe“l&f%ﬁlat? hr,
t he mi xt utie08mad-lead Wm%%ﬂdﬂﬁ tﬂﬁeéﬁ%ynma@ethatr@xwom Jilutethwitheirbatetate h

ot oot Gopprs GARLMEEAGA Ra bRt RARGA Bydiehd Aftlonete @OUER,IBuDGLASST UM
(200n) . W@S%Q%%‘&g? te\)(%%‘)affglr @ﬁaa ftuagly a&?ﬁ%‘aﬁ?dﬁ“@ cmqmdﬁémﬁﬂ) and the
sol v 3 nt rEhosgenic tayeasus didaseDod{uNBatiy Altled gfdNhBa6)Hitetdo Ve wﬁ%

i edi at e I’ I- 0] et

hcet at of nieeganb 15 Pated AT BloRuogl Bbh BlibERel Ry it gt

DVBO- d6) he:@lq{i@} tosatfaydi2.0fe ef Boat DEN Ras) TrpdPte (R BRoXYp-CHQ 3s 6 sehite 26%d. NH2
6o gei%m?’l%H‘%&ﬂj%WyﬁH 1 (CHDdNH4(3r<(a'[nhaﬁZ) N %éim4d2)5)(mwa:sLsH o
Spect ronet ry %ﬁeﬁzﬁg éggé mz 662 [I\/H—I]*, 684 [M+Na]}. -11 13 December
2004 VD 01/ 963ﬂﬂ=9m/{wwmafﬂexaaecymm oc) Tr c- D-g{ NB oc) Tr p- CHO
C2omty. Then, KNP Ig(203 DPad i taE s Beep Tt REOSRR B O
tri chl or optRndV$-drinfm. &H, ¢ {CHRy; 425 1me$)(cﬁv§ﬂ3&@dﬂéa (mAﬁﬂﬁ (GH)ot‘g)nﬂt?Es t he

m Xt ur g5 v@s odH, t(tﬂtjaw 6lvsed 4%, a%8t 2hRioRs (1D @R \31&,}‘@ turated
po "assi

aqueous s§€ r{?m%l ogen car bonat e (200m ), aqueous f ogen
sul fate ( and sat urat ed aqueous sodi um chl ori de (200ml) The

organi c | ayer Masﬂﬁecmmme&ndsmm)snm@omﬂﬂrtﬂaqmw ,11beo pelvart
renoved in vacuo_ The residue was purified by flash chr omat ography on

silica gel eI ut|n W|th et hyl acetate/ hexane {515) to afford 2.07g of
Doc- D ( NBoforpliprlsy DUTrp-CHO as a white solid. 10 Yield .= 70%

C37HATNGOS -]g (Ni‘m:lc)Trqu-g(N‘Boc)Trp—CHO (1.98g; 2.9mmol; leq.) 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 'chrbmétdg?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, &

-12 -



Rf = 0.27 ( ethyl acetate/hexane (515)). 'H NVR (208 DREeMbehdEefde) @ S
1.28 (s, WHo1Bao); 1.6 (s, 9H, Boc); 1.61 (s, 9H, Boc) pcPEf&ndrk (m 4H 2
(CH2)p): 4.25 (m 111, ( CH)aA&g): 5.39 (m 0. 4H, ( CH)a a); 5.72 15 (m

0.6H, (§HE (G« ,6%5 =683, (181, iﬂldole@ 1'03@ M b &&eb‘ %) 2 NH
d t t t é %Eﬁ 90
Eﬁ/l:nru is fmﬁm&gﬁ}(&%)w[%iq $§)E(2:or25 3(r)y3(5 ng rAnof)pB y)szD gTr p- CHO

Boc-D- (N BoMﬁs PpéxtadstBERledrqpaiiOn/2 SEBPM+HE, SHMIM-ENAEQ.119 pag+d]*ssol ved
in am )ﬁ)fg@ u];” fluoroacetic aci-d (16nml), anisole (2ml) and t i oani sol e

(2nml) for es at O0C. The solvents were renoved in vacuo, the
resi due was stirred with ether and the precipitated TFA, HD Trp

D-gTr p- Gd6ip. thldesedio TFA, H D-Ti pD gTrp CHO (2 9ol ; 1 eq.),

Boc- Al b- ; (2.4mL;_ 4.2eq -) .and BOD (1.53g; 1.2eq.)
wer e success'ﬁéﬁgggﬁaﬂéﬁﬂ'ﬁrpﬁw(]cﬁ' 1 75\%?“’1)5\’?"?%?13@1"%@ SRS 9% ur e was

di | ut ed tyiiddposhy hcld(i&hla,tamsolel (OB ahd &ﬂdaﬁi@f:d’l@ﬂﬂ)/\ifoi' bo &ﬂﬁﬁté@ét@dcaﬂibeous

- sodi um d en r%%rog z%tvecd;‘ eml% e}%ﬁeﬁ ﬁf% ﬁ"ﬁé é uI fate
(200nt, ‘I’%/f ﬁ‘ﬁf Saturare 8’@% e FLRTB P m{% or gani c

I ayerlO\Aﬁ‘EAdHAd"Ev"@lP E-ﬁa"mjﬁﬂ%\mwﬂteeed filtered and the sol vent renoved in
vacuo. The r g drRuese Dy ikl et F 'JF%i ¢ gel
eluting with etg ugﬁggteto afl? &??%igcm BOCGR?%?} rp %HﬂFrpCHO as
a whi t e (¥ é}@r%ldel ﬂOm%ﬂ% 8R<9s, 574 g.'nol " = 0.26

{ Chl or of or m tyhdlbartaed. Acetic Acid (180/1015)}. "HNMR (200 VHZ, DMSO- d6)

: 6121(s£§B ‘r‘?]? gﬁ b 131(s 9H, Boc); 2.98-3.12 (in, 4H 2
(CH2)p) ; ﬁ’ %ﬁlﬁ’omag) 2 (m 0.4H (CHa'a); 5.7 (rn, -12
WO 01596300 Hm&m&mwsom ’EF@I edr68ation -® 521 (s, BEHEH, M1b)); 6. 95- 8. 37
(m 15H; 4%55 @@pl 8% (384 Doy %:,lﬁﬁ (@ Ie8) ! 208 s SLHar g, 17O (formyl));
10.89 (i, 34 &hnfi ))
H)aA&B) %, 0 5.71 (g, 0.6H, (CH)er',); 7.3 (m, 4H, H; and H, (2
mdoles)), 7_96-7.2 (44, 2H, H,, et H,g (2 indoles)); 7.3 (m, 2H, H, or H, (2 indoles));
7.6-7.8 (4d, 2H, H,, and H or Hy, et Hy); 7.97 (s, 3H, NH, (Aib) and CHO (Formyl)); 8.2
20 (d, 0.4H, NHy; (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, 0.4H, N'H,,
(indole)).
Mass Spectrometry (Electrospray), m/z 475 [M+H]*, 949 [2M+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,,
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Mass Sp“ctrorretry (El ectrospray), mz 575 [MH + 587DpRAMBEN20041149

[ 2M+H] ! MébihahrNal +. 5 10 15 20 25 -gTzp-CHO H Ai by
Boc- Ai b- D Trp-D-gTrp-CHO (1g; 1.7mmol) was dissolved in %&r{%;(ot}@mlp

trifluor 0@9%@:8 agi7g (q &y, Nﬂ”'(&%ﬁac’%%ﬁﬂéﬂ%ﬁ ReoaR {61%813 UL

m nutes a o’Ivensz/e tlrred

with ethel Iém(ﬁnﬁﬁk’)}srlgép[ﬁ OFE A Hzrmdole)ail BOB(sT 915}@@’1'13;{111@9@))%63 filtered.

The product TF}Q;assSbé}dtrbnEtxylEllactﬁs &y, 911/95@ +gyrified by preparative HPLC
(Waters, delta pak, C18, OxIOOram Spin, 100 A). Yield 52%

C26H30N603, 474 g.nmol-'" . "H NVR- (400 M—lZ DVSO- d6) +' ] 1!" 11 correl ation
16 1.2% (E z _d_l 3 WQAIHSD}Trp-IJ:gIﬂ) -CHO 3H, CH3 (Aib)); 2.97 (m 211,

3. & 5.3
D" ol (oo T bk ol S0 ol
i ndol es))(lonﬂb@ldwoxlidzﬂﬂ S Theny figyclahexylpmbediinidelGi56me) 0.7 Fmgof; nh,3e21H wadd or
H7 (2 | ngleleasite mixtu®; B fififion SHDCIH Avas aita ek Bsol@fion éﬂlﬁuﬁﬁ% 7.97

| 11, NHI (’:l
(5, 3% Bl Cag Wbl 850 i coshmbia oo b, b
NH2A ([dl chiforide) (5miB 'Eﬁr(adtmx@mib&ﬂ,xre wik2Bwly diaangdto ygdm ﬂeﬁh]ﬁrs(n&e aﬂd &ﬁlép ed N H A
dol 12A
(i ndol &) 3“*&8{%9&?2?‘9’”8&’%??“ E@ﬂ% B Eae oD B ieipodgh e
( El ect r ospauggys sodfym hudrgeqmperonate §n MHSPommémdmggymﬂam:ﬁemWer e
per f or ”Edlmranalaﬁmﬁﬁéd QALOG s@@ﬂﬁ%ﬂﬁﬁe # ﬁhﬁa?er%d\{rﬁgﬁ%w p- CHO

Sopay]
8110 P faqﬁ{%%ﬁ%&d?]ﬁ sg)ypni 7o YGT("Z%Q froacio T %}%‘fres PRIAGes) b 5;3%'4? '( :
2H, ( Ciig) fomgtaigtaphy ofi sitida gel, eltibg w1th(e£ﬂrjﬂ)a2tﬁat(=:/@ndﬂ)a)ml {921 1332260251 {0is gs
%H,(I?(Cj:l—ésg,@)ﬁ %I‘?e% iﬁ?ﬁf bas "g[%e( 2211 CH(2)01\2)\);1 2)6 5.6 (n7,
0.611, ( CHa' ﬁ@c-N—Me—A -D—Trp—D-g ~ '(180mg; 0. 3mmol) was dissolved in a mixture
of trifluoroacetic acid (8ml), anisole (Iml) and thioamisole (1ml) for 30 minutes at 0°C. The
solvents were removed in vacuo, the residue was stirred with ether and the precipitated
20 TFA, N-Me-Aib-D-Trp-D-gTip-CHO was filtered.
' The product TFA, N-Me-A1b-D-Trp-D-gTrp-CHO (39mg; 15%) was purified by
preparative HPLC (Waters, delta pak, C18, 40x100mm, 5pm, 100 A)
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 Bxample4 H-Aib-D-Trp-D-gTrp-C(O)CH,

" 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
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6.95 (m 4H, H5 and H6 (2 indoles)); 7.19 (m 211, H4THPeRETBEZ08%| %))

7.6 (M ARooiM¥szy 35 H7 (2 indoles)); 7.9 (s, IH CHO p&pEsMlodny 7- 95 (s,
211, NH2 (Aib)); 8.05 (d, O. 411 NH113 (diamno)); 8-3 (m 1H NHA &B);

8.35 nber 2004
VD 01/ e eBerd BB gk a0k en %)ggpﬂu'gusgﬁ‘?%h %f&%ﬁ%%gq?g?amﬂo));

10. 69 ( saffodd s’amng (N%]oﬁBo@T Bey)lrp-Dee (B ocELTP - (@1GH 23 while soliddlol e) ) ;

10. 80 (s, 0.6 Lﬂﬂ%@h‘ﬁbi}’hﬂ- ;fsdan b 5mméy; hJqu)»(:asndol e))_ Mass

S t t E| t Ai b-D
TPSC Dr 81”1181 r éqé)m Bg‘gx’ir‘%g gﬂor@i;?etl%ﬁc’} ";1) Sgﬂ%ﬁ‘g anEé agg?f“)(’?v@lgl%gﬂ%sm ved
in me% h#mg;\u&lglgb DPCCI.GI‘he(stfht)s mf‘c‘deﬂmoéded vioeoOiBe 156ie was Stll;(cjd \(?jath _T_trl;ler t
di 0 car bo ; gWwas added. e m xture,
a:‘ tcg? fi ?‘rﬁylb’fPrSﬁlp%? %E%i hﬁﬁf%é)eg—r% @ﬁg%ll’ iﬁvta'?gﬁ %ont ai ning TFA,
H D Trp-D gTrﬁn 108D of DMRB Ao H-Di TodD £ Tan8(@)CHs (A5 wmel nTé"Q()Zg%élb‘@HSeq ) in

t hyl dt
Toom t eniaine ﬁé?lé%h’%ane} 9;;‘3?) ﬁm“ﬁig?:%;eg&f; ﬁ%ﬁ? ésﬁééggfe yted with
et hyl acarcegsavg 7 hydr ogen
car bopg txgas(hé@mﬂa saaﬂatapme@fstsammmdgqun ogrbomase{SDail)e acﬁlﬁ@n potastin ang
sat urated aqueou Qr,i ed over
sodi um s]ENdF‘gﬁe@ S“ﬁ??g%nhgﬁaanfl ﬁacéjt&sa(gﬁ% g& %ouF ;el_‘;n}%\'}]g ﬂf{%ﬁihg cuo? TFE%%%{S due was
puri f i ediapst wdsaisted bSersodivmasuifgteafiiisredandshe solveng ssmavied 7 Hepuai The TeviAye

tate/ - acef 0 T

gge N?I\/g %“E_{ﬂ?{?ﬁgd # fﬁa%_ﬂ):hrbﬂlaﬁafgf'aﬁ}ﬁg ork SHED é@fﬁlﬁz@vﬁﬂl ethyl acetate to afford

ite Boc- N- Me- Ai b- D- Tr p- D- gTr p- CHO
(180ny; %Mﬁ;)\ﬁé%"w@é‘@’qﬁmﬂ%w aéa(ﬂ'h‘ P¥Puor oacetic acid (8nl),

ani sohe (In )B@dlsihli m—mtm%ﬁhﬁc((l)ﬁﬁg, (£49mB 0.47mudpwandis@lvedfhe misahw ent s

br eci pi 8 B4R S84 P RAEIE S Bl S ubaB bl Bt R A S ne

TFA, N I\/h}hﬁadt&\ﬁ)ar?zgn@feg'i‘m pa@mhe wrﬂye %%ﬂ%a‘glﬂpathﬁlf quddheprecipitalpdr at i ve

HPLCI (V\aﬁaﬁth ,qigL]jc)_q,pajg TiplG(0)EP kA RIRred} rm 100 A). C27H32N6C3, 488
guno

311, CH3 25 (A f)°8“°2 (‘éﬁl}% dlér}’ﬁbﬁg C@‘E%IS((%‘? ff%s“’{‘@%‘p%’db pos Ersn

111, ©EHprep araﬁrveSHPECCWaYcr{Adnltapalqﬂj;lS,(@H)@ﬂn)m e, WBAJrn, 1011, 2 i ndol es);

8 (m 111, O_‘egﬁ:\ﬁ 4§ 9 (m 4H, 3 NH (amdes) et NH (am ne));
10.87 (m 2H % olges Mass Seﬁrorre é)'gf (2 ha&h rn/.z
489. 29 [ MrH] { 'H BB P0dHE, ﬁ) dﬁ’gl pé & s
(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

-15-



Boc-D- (N Boc) Trp D-g(NBoc) Trp-H (0. 72mml ; | eq.) was!HPeREFP4 DVF
(20m) . Then, NN d| | sopropyl et hyl am ne (259ml 2.1eq.) and acetic anhydride
(749ml; 1 MO¥F3vere added. After 1 hr, the mixture vvaé’cam 4H%d Wi t h
ethyl acetate (1 OOm) and . washed with saturat ed aqueous sodi um hydrogen
car bonat ev¢rk00in) sulfate Blered 9&@9 selvent 28noNed iovecro stheanidug weopntifiedby, and

sat ur at eﬁiﬁ QOB ghjuaa éimzsp di @Emﬁ %)ethyTQ&tﬂé/ﬁi&ﬂiaﬁol {ormen af@s dri ed over
sodi um s

ere cuo.” The residue -14
13 Decerrﬁéi?mz@?ﬂf/mfém%%g-‘bg §@B¥s€§ ﬁﬂ?ﬁef PEB- by flash
chr onat ogr ap hBo@MMd—AﬂﬁDng—mgmth@@m 65 30mdpy 0. 88aetdl) abhaxmdtm a af ford

370 \J

21078 i SR R B ST BB BT e b

di ssol ved)"CnTha svlmtsr\eer@femmﬂ iruestce@che fegidae s %tsrﬁ@)mﬂaﬁhsmné ﬂQd rnl) and
t hi oani S%Ir&l;(dafgg)'rﬁ&m-l\@ ﬁi%-ﬁlmirﬁéTﬁicﬂﬁCHT%%%l\éﬁm s were renoved in

vacua, e residue Was_stQ th ecipi tated TFA,

H-DTrp D- gTr gheprydepit. %y‘ﬁ‘?‘%]@fmh gIB’nﬁf@ﬂ%léior’Tﬁ@O/ VS PRp EﬂgTrp C
(230| 4bg : laHPlEI{WatexBQI&ltAlp?{(zaiS J)mﬁIoomm .G rneol4). I1 233 21 ,A]IC\II\/I\/I _
e ; e were successive adde ter i
L !

hr, th'@mxtuéﬁ Wth ethyl acetate (25nl) and 10 washed with
sat ur at ed aquéHMc(@ﬂQM%d)M@@rﬂﬁbeﬁ bai &, 8H( Gﬂaﬂﬁb)h@ﬂe(@@ﬂ,rﬁﬂﬁ(sﬂéb));m

hydr ogen %é%ﬁd@%ﬁ ); 200 (s, 3RCNERE Y alsceh, g o QuBL PRI, OB : (50nt) .

The organic er vva§ over 55 i.um red an ' sol vent

r enoved |5F§5\/(§bd r@&7 FUE 10Hs2 pisforee); 3&% (~°T=I4 NEBhy on
silica g$ ﬂbgyllmwimm}fytmaﬂai)ﬁte to afford 249ng (85% of Boc- Ai b-D

TipD @'Q tr p- DgTrp (OB

(249 gﬁ?%cggc‘%omc?ﬁ\ﬂt dS%gerb amfr;nsg }ﬁ;{t ri uoroacetic acid

(Sm) , anlsole(l m) and thioanisole (I nm) for 30 mnutes at 0C. The

sol vent s B[ﬁ&rmrm}ggﬂ;\émv QGubhe residue was stirred with ether and the
ate

precipit g%ﬁgm_%%(%g?wa‘ﬁ? | I tgr ed) The product

TFA, H Ai b- D- T7 b0
pr epar at iB- @@BEL)PME(Q;sOmIgIQ%npaﬁ 1.288), NM@‘.S((Msmmequd BM’C(IA’)mg,
Q?%Z%G%fﬁé 93% WEIe Sl I{r g&ﬂzd%er C?:@the %lnggw(ﬁove% l_&'he

I L twan St ot o i () by Y Syt
i ndol es) ;hydrd38n t&bordkd (SHHID), bdlicb)s potSssRAmBhiirggen,sullide (S0m11M), 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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25 (amides)); 10.83 (s, 2H, 2 N H (indoles)). Mss Sp&tPpresmbenz004

(El ectrosph@aydesed 2 489.32 [NI+H } Exanpi 5. N Me-Ai b- Bodypdidhp- (O CH3
Boc- N- Me- Al b- OH (1. 09¢; 5 04mm| 4eq.) was dissolved in nethylene

chl or.i d%%b:g }@C Then, dicycl ohexyl ca_r bodi i m de

520 dded. T t rat f DCU,
\(Nas added t olmombpiR %gémﬁﬁé?ﬁ‘ Y- r&oﬁ%# %aggﬁr 'hj@?,l ?848rrg
1hi26m73130c; gh@bc))mhpamn (ul{mgtotﬁsﬁhmmlrll Zeq(PBDM (135, )8p4239.) md R Ksserpe t
chlori e, [ eact I r Herper atur e
and stoﬁﬁéﬁ“rhcglt}a SHUVEC SrE x%drﬂggv\%@e??kﬂm%; ik Efc E%Eg%g]t ate (50m)
and washﬂxtumms &hitehwith aﬂ:ebacatqt;e(aﬁml) @@@Washeﬁwﬁl@gwt@%%%%sedwmm ),

aqueousgﬁ?ggl Pt ?&%}6%5@&%1_%@}& ;S;ﬁo@asm(nm@ﬂiogéMulfaw@muwmiSam@us

sodi um ani c,_ | ayer dried ‘Jﬂ? D%i neger 2004 5
10 15 V@neoroestigupiprid E(Wbé[?li?fga&?é?yc%’a? dsqrer %&dé“mﬁ Petel§dnd t he
sol vent .4 eme\u8 R chivel@0etDin vibR baSofl Bow@EBpe)PiptDetpiy-g Tf-@6) Oiieoamt ogr aphy
on silica gel eluting with ethyl acetate/nmethanol {911 } to afford 530ngy
(70/a) &2Boe-N-Me-A ib-D Trp D-gTrp- C(O CH3 as a white foam

Boc- Nighe- Al baac:[bﬁatﬁa-)@‘pﬂpﬂ‘rﬁ@ahpsl(o()@ﬁo OmraelBgaRBisyolyeisn dimsisbiryell i n a

t I | rnl
1o i iR s bl s )l e - (1)

wer e rao in v t he r.esidue was
sti rr edselivens steriemgier F1Hecud, thedeiye S FHIF eWéf At pigledTr p- o 0) CH3
was fil EI@.fAeﬁ.pg,hE “RpISTip -G@CH\I-“MEﬁAbﬂadD Trp-D-gTrp- C(O CH3 (220ny; 0°/<)

was purifiéd %ﬁb‘? HR} %&@ﬁ@r@%é}%ﬁgéé@g@ (s 3H

100 A). C26HARRE
CH3 (1Al l@ie)paraiwéﬂl’ic GW*B@-@N@M@I)B; 40x1 0Grgry, 8uma 0 &).0) CH3) ; 2. 23 (s 3H,
NCHS) 3. %%“g d2| P ; 4g(m 1H, (CH)J; 5.55 (in AH, (CH) d N

.9 32" 1Phdol €s i des
%08 (s, (m ‘Imm@p%ﬁ%wwmsés 53y S EARIER Gt SO
503. 19 [2'\?§+dfﬂ 2H, CH@IR); €.16RigH; D(THY; 8- HTHpERYD 4.7 (mbhll, ) BYF3-6 (HFA,
M D-Tr p-ii D~ 089 7 62308k, 2 a3b D 88, NEL, et NH (Pip) et 3 NH (araides);

20 10.85 (m, 2H, 2 N'H (indoles)).
Mass Spectrometry (Electrospray), m/z 530.39 [M+H]", 552.41 [M+Na}'.

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 (158t]; 4.2eq.) and BOP (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-Isonipecotyl- -D-Trp-D-gTip-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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Boc- (N4Boc) Pi p-OH (130ng ; 0.38mml; 1.2eq.), NwM {ABsgember?884 ) and
BOP (167n0; wod 8mmol ; 1.2eq.) were successively adde 15

m nut es, th‘g rglg%%j??on was over. The mi xture was diluted ngFﬁé% ](IZ'&IFmacet ate
(25n) and vvashgd wi t h sat urated aqueous sodi um hydrogen carbonate (50ml),
aqueous pot asstBFPIRAFJEURPSANT R PR EhiR-CH) (81me:i28%4) wespedfieddnueous

sodi um chbmpmdﬁve I—Eﬂ)m](Watethﬁlt@pgﬁmla 4ByesmMasudl imdapver sodi um sul fate,

filtered and rer’rluved in vacua to afford Boc-
(NdBoc) Pip-D- T % a foam 25 Boc- (Nd4Boc) Pi p-D-Tip D-gTrp-CHO
(0.31mmol ) was Idl l\/ﬂﬂ@w&{dﬁ)’eﬁbﬁs (thr4H, |mpa&py); T4 @¢id ¢ant),

| t t
%?Zpr§n§)?§%».%r’?a”ﬂ'ﬂ@@ AT, 35, 48 ) P Rph, Oy Tty vent <
Pi p- D- Tr pl&e Ffilzl%“mé%va% ‘Pti@?séd”' T He, Bl.ddet(formal)); 8-8.Ri(m, LETNE: (]B;pgTr p-
CHO (127sup Nﬁzeﬁmmp pug iGhi 21, 2y'H ( ﬁ&ﬂ%ﬁparatlve HPLC (Waters, delta

k, C18, 40 15 g.nor'. 'H RW (200
by Dvso - del i Speptghefy BBk b SRSl O R e R 900 (). 81
(m 811,2 (CH2)p et 2 CH2 (Pip)); 4.68 (m 1H (CHJ; 5.3 et 5. 73 (2m
1H, 9 .. 7.98 (2s, IH, CHO (f 1))
8.2-9 (559@6%13% Tg"%’emyl é%ﬁéfﬁge@%?w am( dZs)) 10.9 (m (22r1ny2))
N H (|ndoI es) ¥ SobtDME e EF . JAdt-Tip-Pes Tap G(OIPH a2 Omng, 0.ABmnmilAed], [ M-H] '
538. 27 [Wa&isonmbﬁoﬁ@m(ﬂ@ﬁ@@% #ﬁ?mﬁﬂﬁﬁssﬁ%e /)'aBQ g Exa”P' e

2

By, "0 JONTI: L) e s s B AT minsldh e myue aver e

eq.) ,
NNM (135 injxturd veee qilpted d theosy] 3(58135 (ﬁjpﬂ) G ashed w:thilsaﬁieﬂed }quBESLsodinm

vas i Py St %ﬁlg?ﬁﬁ (S ? é‘qm"“yﬁg‘ﬁf i R LB RL i smdreitntigons.
sodi um MAIFSFSILR T’}H e OTQEfH‘ébugl’lﬁ%ﬁcb?ém’m $rydilro gelfte i ifeadde

(50mL, | Mnd theisblgait ummd in aquewsffcﬁﬂMmI cbe-H-FDLeT
| ayer was og]?li ed over sodiumsulfate, filtere aﬁ% t he so% %nt cﬁﬁe:rrﬁvgée%l in

vacuo to arford Boc- (N4Boc)Pi p-D-Trp-D-gTrp-C(O CH3 as a foam 10
Boc- ( MBoc) Pi Fraes-Tsppiperapitrip-Top-Oy £Fp- C(@CHQ(ﬁrﬂn)!mmhswa#ldsmlweﬁmﬂzmﬂtﬂ Xt ure
of trpf |d{®m((elhl)@nd@ﬁieﬁdfn3m} aﬁ@hwe% télsmudkoz%?ﬂnu{u'%so?ﬂé éo? ts( 3 m) for

30 m nutes at ents wer moved | 1 vacue, the resi

Stirred viEPRVel Wanoh R e e i s and the precipitated
Isonipecotyl-D-Trp-D-gTrp-C(0O)CH, was filtered.

The product Isonipecotyl-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®) : § 1.66 (m, 4H, 2 CH, (Pip)); 1.79 (s, 3H,
C(O)CH,); 2.7-3.3 (m, 8H, 2 (CH,), et 2 CH, (Pip)); 4.54 (m, 1H, (CH) ); 5.59 (m, 1H,
(CH) ;); 6.9-7.7 (m, 10H, 2 indoles); 8-8.6 (m, 4H, NH (Pip) et 3 NH (amides)); 10.82 (m,
2H, 2 N'H (indoles)).

30 ™ - Mdss Spectrometry (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

TFA, HPip-D- Trp-D-gTrp-C(O CH3 was filtered. The pr&QEFeWM <Py
HPip-D-Trp-D-gTrp- C(OCH3 (135ny; 47% was purified by 15 p?%gp?aff‘a’tgl ve
HPLC(V\aters delta pak, C18, 40x100nm 5tim 100 A). C79H35N703, 529
g. nol " HRI\/N(ZOO'M—IZ DMSO-d6) : S 1.79 (m 2H, CH2 (Pip))'181(s,
3H, - C(O)CHS) 2.3 (m 2H, CH2 (Pip)); 3.1 (m 8H 2 (CH)a et 2 CH2
(Pip)): 4M_JA4H(ﬁdbbTm)gwqm 1H, (CH) .); 6.9-7.8 (m 101-, 2

i ndoles); 8.2-9 (rn, 6H, NH2 et NH (Pip) et 3 NH (amdes)); 20 10.85 (m
2H, 2 N H_(indoles)). Miss Spectronetry (Blectrospray), mz 530.39 [

W;Aszmmmm

M-H] }, 55 e _8 Isonipecotyl - DTrp D-gTrp-CHO I n
5mL. of DVF, TFA, H-DTrp D gTrp CHO (250ng, 4.1 nmmol; 1 eq.),

Frroc- [soni eco ic - 4. lmmol; 1.2eq.), NM (158 1; 4.2eq.) and
BOP (181 HA!Lb @%)qTIP g%r@{@uccesm vely added. After 15 ninutes,

the reaction was over. The nixture was diluted with et hyl acetate ( 25n1)
and washed, wi t tnat qu ou odi um hydrogen carbonate (50ml),

aqueous p%%?i%ﬁfh&ﬁ%’é%& 8( 50mL, 1M, and saturated aqueous

sodi um chl ori de (50rrfL) The or ganl c | ayer was dried over sodium sulfate,
filtered @;ﬁ)y_ / go to afford Fnoc- | sonipecotyl
D-Trp DQ%QB%% fthued ?ﬂ)s%o i pecotyl D -Tip-DgTrp-CHO (

4. 1mol Y0 was di ssol ved |n a m xture of DMF (8nl) and piperidine (2ml) and

al | oned t Exairpndl 4 qqr&@nﬂhﬂmlgpp- -_ﬁ-plomts were renoved in vacuo, the
residue was .stirred with ether and the precipitated 35

| soni pecotyl - D-Trp-D-gTrp-CHO was flltered -17 13 Decenber 2004 5 10 15
20 25 30 WRathploBBOS-(ROEEAMARTND-THreT-CO0CH, | soni pecotyl -D-Trp
D-gTrp-CHO ( 81ng; 28% was purified by -

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;
? Bxample 21 Aib-D-'frp«g.'I‘r.p-CO-CHz-phenyl
Example 22 Aib-D-Trp-gTrp-CO-piperidin-4-yl
25 Example 23  Aib-D-Trp-gTip-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 _
Example 26 ]jI-I»&[e—Ajb-D-=T11:o--g'1‘rp-CO-CH.‘,-CI-I(CIils)-t'.‘,H:3
Bxample 27 N-Me-Aib-D-;I‘xp-g’I‘lp-.CO-CH;-_phenyl

35 Bxample28 N-Me-Aib-D-Trp-gTrp-CO-CH,-pyrrol-3-yi
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preparative HPLC (Waters, delta pak, C 18, 40x 100mi3 Dscgmper2004A) .
T-'28H32N603 500 g.nmol- "H RW (200 MHZ , DMSO-d6) : S 1.65 (m 4H, 2
CH2 (Pip)); 2.4 (m 1H, CH (Pip)); 2.7-3.3 (m 8H, 2 (CHz) p et 2 CHz
(Rfp))» 4.6 (m 1H, (CH) ); 5.3 et 5.7 (2m IH (CH) a.); 6.9-7.7 (m 10H,
2 indoles); 7.97 (2s, 1H CHO (fornyl)); 8-8.8 (in, 4H NH (Pip) et 3 NH
~ (am des)); WM@u@6gdth 2H, 2 NLH (i ndoles)). Mass Spectr oneRGHEPI1/06717

(El ectrospray), mz 501.36 [ MtH){. Exanple 9 | soni pecotyl

D- Tr p- D- g% ChBMel AibSHTrp § THMEO; CHFREL -tiRIdkepylD- g Tr p- C(O) CH3  (250ny,
0. 33mmmol ; eq.), Fnoc-1sonipecotic-OH ( 141ng; 0.4mol; 1.2eq.), NNIM
(155p.1; 4.2eq.) and BOP (178ng; O0.4mmol " | .2eqg.) were successively
added. AfEesmdls3@i ib-E5Trp-giEp tion was over. The nmixture was dil uted
with ethyl acetate (25nl) and washed with saturated aqueous sodi um

hydr ogen car bonate 50m ), .aqueous pot iLum hyd sulfate (50m, 1M,
and satur Example3d é%@s%r%’ﬁ‘fﬁ Hﬁ'wtmﬁ%mﬁg&ﬁéwgani c layerwas dried
over sodi um sulfate filtered and the solvent renoved in vacuo to afford F
noc- | soni pecot I-D (%(IO as a foam Fnoc |sonipecotylDTrp -D
gTrp-C(O M%’géégm é%gbed ina mxture ofDW (8nl) and

pi peridi ne (2i nI) and allowed to stand for 30 m nutes. The solvents were
renoved ip_va t cgl.cired with ether and the precipitated

| soni pecogﬁ—%?‘ 1\5[])— %?FD%WB was filtered. The product _

| soni paootyl -D-Trp-D-gTrp- C(O CH3 ( 65nmy; 13% was purified by

preparatlﬁ%%@le@; (Nbabﬁﬂiﬁ,D-cthg pakQ C18, 40x100mm 5 pm 100 A).
C29H34N60 . "HRW (200 MHZ, DVsO-d6) :,8 1.66 (in, 4H 2 CH2

(Pip)); 1.79 (s, 3H, C(O)CHB), 2.7-3.3 (m 8H, 2 (CH2)p et 2 CH2 (Pip));
4.54 (m Ekbmpleds N-Fordg-D-Hrp-gHp-COQESH, ~,); 6.9-7.7 (m 10H 2 indoles);
8-8.6 (m 41-1, NH (Pip) et 3 NH (anides)); 10.82 (rn, 2H 2 N -H

(i,ndol es)). Mass Spect rope (El ectros [ MtH] +. Exanpl es
10- 62 Tise Exampleion dN-tb b %@‘%@F@Oﬁr‘%‘g‘fe@ﬁ) ]?ﬁj&? ﬁ'? Fﬁ?r)anner s: 35 Exanpl e
10 H A b-D-Mp-gMp-CHO -18 | Exanple_ 11 |IH A b -Txp-gT p-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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Exanmple 12 H Aiib-Ti pD-gTrp-CHO 5. Exanpl e 13 H Ai b- tDPeqmpbeyROge CHO
Exanple 14 N Me-D-Trp gTrp-CHO Exanple 1515 N -
Met hyl sul f gnyl-- D- Tr p- gTr p- CHO 10 Exanple 16 N Phenyl sul fonyf D .
Trp-gTrp-CHO Exanple 17 N-(3 Methyl butanoyl)-D Trp-gTzp-CO CH3 15
Exanple_18 . N (3-Methyl butanoyl)-D . p-gTrp -CHO Exanpl e-19

Ai b- D- Tr p- 83&1'0 COCI—|ZCI—I3 Exanple 20 A2'b D-T p- gTrp-CO CHz- CH(CH3) - CH3
20 Exanpl e Ni=096igdogfly p- CO CH2 phenyl , Exanpl e 22 Al b-D-Tip-gTrp - CO

pi peri di n- mtvm?(iomlms@@-d‘/)\l $1. lPsIﬁcp:ga" (Bn; @Qz@ﬁ (@Mﬂ)ﬁmz%mls @l e 24

o BN 24 B M 5 BAhE s WSR2 o 776.5.06

CH( CH 3) - Ctid, BB 8l36-R1 INei3TH| bD-T  p-gTi p-CO- CH2 phenyl 35 xM e 28 N

e i
N- Me- Ai b- DATvahtig TPLCADEH: el 5S¢ (038 dﬁOA)deuEnWmneemﬁtblﬁDTWﬂm% TBFIQ,
Rhcatyt - DR SR PG B el B Ao R e " e o
34N- Fonnyl - D- Ti p- gTr p- CHO
+ 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 IOOA., 1ml/min, 214pnm, eluent: 3,0 / ACN 0. 1% TEA, |
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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Exanpl € 35N Fornyl D-Ti p- gTr p- CO- CH3 15Exanpl e 13 December 2004

36N- (1, -di am no- 2- ket o--ethyl)-D-Ti p-gTr p- CHO

N- ( 2- am no- ‘ggme%%hoz propyl ) -D-Ti p- gTr p- CHO Exanpl e 3 Eﬁ(&/f:';mmmn

N ( 2- am no- 2- rrethyl propyl) D-Trp-gTrp-CO-CH3 20 Ex anple 39N-Me-Al b
D- Tr p- D- gXi1%-TRArgrpdics iOyip %@Nenmth@mtsl@ﬂ%rﬁ&wmmmgwrp C(O) CH3
25 Exanpl g, ;ﬁé‘@e&% ﬁ}eaeﬁn&w&n Irp GO CH3 Exile 4 H-Aib-(D)-I

Nal - g- (D)-1- formyl C30H32 496 g.nol-' . "H RW (200 MHz,
DMSO-d): S 1.14 and 1.4 (2m 6H, 2 CH3 (Aib)); 3.17-3.55 (m 4H, 30 2

(CH) p) ,Eﬁ‘a e@m HAib-OHBYp-g-DS2-BlabfosmPl 82 (2m 1H, CHa) ; 7.36-7.64 (m
81-1); Qﬁs 7&“118 25-9.45 (in, 5H). Mass Spectrometry (FAR), mz
497 [I\/QH] 2% ANJ{ ¥t 2 C (Delta Pak 511 C18 100A, Imlmn, 214nm

el uent: I—I‘ZH)RMN@D@MHZ& DMSO-dfy:all . 2hand)l 420(200 655 ACKE (AT %g -3.3 (o, 4H=
20. 28mi n Erﬁﬁ elﬁrCﬁCb ?@ﬁﬁﬁ’d@@'z B, 1@(@@)36 4334313 (m, 3H); 7.32

2 );
H Ai b- (D)~ égﬁéf’ ori.n % 4%%; 2NACB,
496gno|(m1H)7 (H%%thﬁﬁz( %DBZ)Z ?mb‘%% §7 %64}(3:20143
(A b)) 340323l 10, N, 2 (CH2)p) ; 4.7 (rn, 1H CHa) 5.45 and
5.73 5 '776806 m 11H); 8.36-9.11 (m
3H) . 1 1%&’%’*8@ B%Ctt’F‘}d?r%Wé”]“?% E?} 4é@n§“§%7 . Angil yti CH)HPLC (Del ta Pgak
5t' C18 1ﬁamyticrm1ncmpe1tamzﬁmrﬂlz?em@émﬂmllnmmﬁmm@t THOTEACN Gi%diEMt 0 to

100% ACN 0 EX l e 44
000 A iooL b i ity Spseabino e S

(200 Mz, DVBO°d6): 61.15 and 1.42 (2m 6H, ZCHS(AIb)) : 31133and

3. 54- 3. 7 Elcdinpidty 2H(AGBYD)-Irp8D){R/SHePhEkIinyl 5.4 and 5. 74(2m 1H, CHa,)
7067 Eg ,47%34165(m611)79181(m4|—|);8284(m|M
8.55-91 1H, N H). 15 Mass Spectronetry (FAE}

486 [ MrMH RMN (400 MHz, DMSO-d) 51.12 (s, 3H, CH, (Aib)); 1.32 (s, 381, 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.

mz

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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Anal ytic HPLC (Delta Pak 5 C18 100A, Ini/nmin, 214m!3Brerspre 2080 / ACN
0.1% TFA, gradient 0 to 100% ACN in 50m:n) , b ; = 17.33mm, 92%
Freezedri ed Conmpound. . Exanple 45 H Aib-(D)-2-Nal-(D)-g-Trp-fornyl 20

. CJ131N503, 485 ‘g mor'. "HRW (200 MHz, DMSO-d6): 8 1.19 and 1.45 (2rm 6H,
2 CH3 (Aib)) 5 2. 93 3. 3 (m 4H, 2 (CHH)p) ; 4.71 (in, 11L CH); 5.35 and

5.7 (2in, %l(j 50,4 571(|n 2H); 7.2-7.34 (m 1H); 7.47-7.53 (rn,
411) 7.64 icﬁl“ i’) 81-1); 8.48-9.37 (m 2H);10.88-11.04 in,

i1, NH). QHM(méuﬂmmsq« )FABAP (s, Bz CHy @b 6] €&, 3HA6:H, (Aiby); BPRC

Delta Pak FA,
g(gradl ent 0 5?0% %ﬁ% mggirlh Qs(?uliﬁﬂgg}ﬂ,ﬂz%gg/o(m e@%g}%oqr%%und
Exanpl e 46 (m,/lﬁbc m(lﬂ) Xt 0% B Brim, 14&)5&2’@%1%63“),433@%%&), 'H
(R%N (Zox ?"ﬂzl%ip 96‘3)))1 (32521’;1@4;; 1.41 (2m 6H, 32 CH3 (A b)) ; 2'92 315
5.79. (2n4 Miass Bftl“""@f@dﬁeﬂi@sl(’w)@?é? %gialsﬂ‘([“?ﬁﬂ #7%7&%[‘18] 1 (m 111 )
8.34-9. 37 (Amalpth) HPL.GDdmPak!s):.C13NB0A, rgmmseh(eﬁﬁaionmm@@% MtH] !

35 G TS b L i B A on®

0 to 60% ACN in 15min then 60 to 100% ACNin 3 mn), tr 10. OOmn, 99%

Freezedr dN(E}eaumi RI$)BH- &9@12 Nal -fornyl 5
C28H3|I icﬁ% Rﬁ/DN)A?ZO(} (D)%I\/'E'O d) 8 1.22 and 1.43 (2m 6H,

2 CH3 (A b)GaeLietG Oémelm 411, 2 (CHZ)p) 4 64 (in, IH CH): 5 37 and
5.72 (2m g R¥AR 400 mﬁzmwa 13'8')(5 mﬂ)}rl)l.sﬁ(nﬂéﬂ-aé&ymnlgém)

7.66 (d, 1 3 1
AT e A (M A ‘Eﬂi@ﬁ e £ 285 T2l i S e
HPL(Cj: ( Dtel ;) alI-Dai SB@JCIH),B(RIKm, |1H)/4:5mcm,aﬂ4m;o, fe%g(;/n,tg?,m]é&fa%@%m TFdA,
gr adl en @I glq?%%\l\hﬂ ® tsegﬁe H? nmpouna.
Exanpl e 48 l\]ltgrass Specirometry (E:%ctro p::;, z 565 43 ﬁ&x 3 527.52 [M+Na}".
. 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)).



15 C26H32N6C8, 476 g.nol"'. 'H RWN (400 MHz, DMBO- d6) I3 Begerber2004311  cH3

Ai b 1. 1 'CH3 (Aib)); 1.73 1H, CH2 111, CH2
(2.9 %371 115%0(‘@9?3’3‘} (m 111)( 3. )12% (zn, 2H§;ms 54 (m)lll) %T&nh’#““(’rﬁ 1H)

CH.): 5.10 and 5.52 (2m 1H, CH..); 6.71-8.83 (m 1611, 5H (Trp), 411
(Dht), 3 ms(mﬁewtwmi@msz),mnﬁh’esq M#EroYl); 10.7 (m 1H NH. 20

Mass Spect s 499, 42 953.51
[ 2MHE | RS t&:c Lccsggelitg ‘&iﬁ%‘%’%‘)ﬁ%ﬁm E&‘Zﬂw Wy 2200
ACN 0. 1% 166@8 mdﬁmlw §GT-AJmms P9%. Breauiring C@Bx%mnd
Freezedried Corrpound 25 Exanple 49 H Aib-(D)-3(RI S)-Dht-(D)-gTrp-fornyl

C26H32 476 0 d6): 6 1.58 (s, 3H, OB (Ab)):
1.85 (%MW%%%%%)ﬁ’%l (d) 211) : 5. 58 (ra. 2H);(3.5%s)
(in, 111) ng'Iz?N(qiﬁl472|'g}m0w 5 (m 111, CHa); 5.33 and 5.71 .(2m 111; CHa.);
6. 88- 8. 91 1fyi gonad fbb.MELL 64 30
~aniiies] ']%Ilbrrryl PBE DI 492 1 A ﬂ;&}d Iii(*lﬁﬁﬁ’b%ié%ﬁ &%ﬁw

(E) ect rosﬁﬂay) mz 477.33 [ MF1] +; 499.42 [ MENa] + 953.51 [2M+H)+ Anal ytic
HPLC ( Del . I % JFA,
( tza( )&gsﬁnalﬂpcﬂ 5nd 4uft 577 (2244 )uerg& Fr@ézﬁ@rl eg éo?n% M

d %4 0.
grSaE;(:%)l %&% 7 B? @P’pi}% &‘%?Sk% é 2758 93 (meorer .2004
CZ$H36N60$~{H eanmdesgand)NHz (amine)}y IRNAG- {UBIO(4MHE, 2DWEG: d6) 81 42 (s, 311, CH3
Ai b 1; s 21-, CH2);
L e i R g A L 0
5.76 (m 96)73273M¢1‘§86(m 14H, 5H (Trp), 4H (Dht), 3 NH (anides),
5 2 NH (apioabgic)HPLC. D214 Bk 51618 hodA, 1niBe®m, DRBGE LRIRL My dEJggﬁcqgozpray)

n z 50 3 nal y. HPLC Delta‘ba
v | S S e 087100 BN i) 557 H gttt e secged Gomommadact |
50m n) It =10.20m u, -98% Freezedried Conpound. 10 Exanple 51
N(Me) - Al betRhaRGR/ S;)I,Qgt C28436N603, 504 g.nmol''. 'H RWN
(400 MHz, ﬁm@%@?@ﬁ?m b)); 1.81 (m 3H, acetyl); 1.98
a7 |
2611251V 6V3s gm ol
"H RMN (400 MHz, DMSO-d%) : & 1.51 and 2.31 (m, 8H, 4 CH, (Acc®)); 2.97-3.18 (m,
20 4H, 2 (CHyy) ; 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
[ZM+H]) .
25 Analytic HPLC (Delta Pak 5p C18 100A, 1mV/min, 214nm, eluent :H,O0/ACN0.1%
TFA, gradient 0 to 100% ACN in 50min), tr = 15.35min, 98%. Freezedried Compound.

Exaniple 56 H-Acc® -(D)-Trp-(I3)-g Trp-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,
2H, CH,(Acc?)) ; 2.95-3.17 (m, 4H, 2 (CH,)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 (m, 3H, formyl and NH, (amine)); 8.18-8.67 (m, 5H, 3 N (amides));
10.77-10.89 (4s,2H, 2N'H). :

35 Mass Spectrometry (Electrospray), m/z 515.11 [M+H]*.
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(m IH CH); 2.24 (m IH CH:; 2.54 (in, 311, NCcH); 319Begember094. 3 31
(m 21- 1)wodudeagum 11-1); 3.59 (m 1H); 3.71 (m11- 1);pé1‘/ﬁﬂ|1k)m17| H CH.-.);
5.61 (in, 111, CH.); 69-8.92 (in, 15 14H, 5H(T|p) 4H (Dht), NH

(am des), 2 NH (am ne 0 1H N C

(Ei ect ré§ﬁW§9)HI(W£DS€%%§%}Ft g&%é@&§ %ﬁa]%a g)llifﬁig%ﬁlﬁﬁc (Delta
Pak 51' TEh, ShARAL 0 tai00% A,CI\thél'ir@mm)etruem QMnkmlFrA@ddﬂedl%ﬁﬁmnd gradient O
to 100% ACN’i n 50ni u), tr = 1 mn, 98% Freezedried Corrpound, 20 Exanpl e
52 N(Me)z Ai'b(D)-Tip é)D) gTr -for nyl C28H36N603, 502 g.nor'. 'H RWN (400
MHz, Dwm@;_sli-l@g )-Bp; WREyY) ;. 1.39 (s, 31-1, CH3 (Aib)); 2.29

gm69§1 N 3183 (m 4H, 2 (CHZIO); 4. 63 (', 1? CH)2j; EH?, and

AN “ng e DR i GBS 2

,(4 :3 Egol(g . Massl ﬁp@:ﬁ;tsrmwg} M. XGE(TEGH , DppY awz -296{m56H, ZLIBCIﬂMBHF 59. (m,A[IaIA%/;\I iC

0. 1% TFX%H&% iﬁ ggtsg( Bob ](%'\Irf%ils% es);g‘éﬁ ‘?‘éﬁg%] 7619%335 ‘“Ege 5edried

Conpound.4836h, Edaindotesk 758788 k) FH A (nd) rprybyand Wb (amise)i 7. 836%@%N6o§ 4s

16 1152 3H, -CH3 (A :
gglﬁm(f&ﬁ ljt/gﬁwum%% an@Mﬁ ﬁl)u,zHSm (s, (Ai b))

b@ 2 28 (d, 3H, NCH3) ; 2, 96-3.22
(m 4H, Ma3§@lﬁzyf|59metfx (fF'eGFﬁ"SllfﬁY) *H0 35 (m 1H, (CLl)a):

6. 98- 7. Zsﬁlaﬁ lmmdnbﬁsjls lwAZ}ﬁvmmeﬂm&lﬂqntBHW/Wmé%) 10. 84
(m 211 % De, % 9B300 4B 717 Mass
Spect ro i a/gﬁ‘)& m?@ﬁ% 329? gélﬂ/,’AnaiQyt [ %I-EE‘E ymet ry
shield 3. 50 Cl8 100A lmImn, 214nm eluent: H20/ ACN 0.1% TFA gr adi ent
0Oto 9 o CHer eezedri ed Oorrpound 5 Exanpl e
54 HAcCS br]@)rprbf(]c??%yT?pz gjastl\?aos’ 472 g.mol'. 'H RWN (400 M,

DVBO- d6)Cas 11931% aﬁﬂ“’% ‘5 (2m 4H,2 CH2(Acc3)) ; 2.91-3. 12 (rn, 4H 2
(CH2) 0) 11 HVBN (400 MHz, DMSO0-a%)5. 830.80 ¢, TELAACH,CHL),; 10M, (s, 35,8CH7A007 (m  6H,
i ndol es);; o732 CH, (Aib)); 1.8 (1, 2H, NEL); 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 (2s, 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.

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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10 (m "2H, i ndol es) ; 7.62-7.72 (an, 2H, indoles); 7.87Deermberid004 ory):

8.27-8.92 (Wb opbdsg® NH (ami des) and NH2 (ami ne)); 10 80- leé)r 2H, 2
N H). Mass Spect ﬁ‘(l)netry (El ectrospray), mz 473.22 [ MtH]| A{glg' &% 7

[ M-Na] +945. 47 [ 2MrHEF : 967.32 [2M+Nar, Analytic HPLC (Delta Pak 511 C18
100A, | m ABmals 214nm eluent : H2O/ ACN 0.1% 15 TFA, gradient O to 100%

ACN i n 50nmi n), M4ls19- dﬁﬁ-ﬁid’ﬁpr&&%/@aﬁﬂ mddyosphs%mwgh %ﬂﬂ% 55 400 Mo

H Acc$- (D) - T 6£08
Dlvscocd6§ ) & DPbR B (‘%ﬁh ’%i‘y iy yiehe opsegamgen @nirg 20 4H,
2 (CH2) p) conditieas @A 2°C165 %I—llvmldlt)San’ﬂhﬂﬂrdalﬁlgﬁﬁﬁ't(ﬁ% 0D 14120, r? A stindirD6- 7. 34

8Hs i . 7.96 3H “formyl  and
(Nmz (am nle) ?ileg%wzwﬁ@er}dﬁla& Qdélgﬁﬁ“wﬂlgg % : 10. 80( 10. 90 (42,”%1- Lo

N H). Mass Spectronmetry (Electrospray), rn/z 501.31 [M+H }; 523.42 [ M+Na] };
101.37 [2MtH}. 25 Analytic¢c HPLC (Delta Pak 51. CI 8 100A, Im/mn, 214nm

el uent Ezéo 1 AC%[:H ). d é_'frur TFA, gradient 0 to 100% ACN in 50mn), tr =
15. 35mi n, 5d Conmpound. Exanpl e 56

H- Acc6- (.D) - Tr pOpB)hoyiThefort therapperixa i ipapi6:aRe se‘bZﬂat@-ﬁ’@hTﬁeirr%% R T( 400

MHz, - 6)) . 1.89 2H,
mz(AEcwg))agaw %%dg&al’ é%ly( g?‘“{’&ﬁ&g?%eg Cgl)%m 1H, cna—lun) 5. 3 and 5. 68

(2m 1H, }’HP%W% ﬁ?utelx chalengnd submmeezss)ly witlf 102 u{ of soPtdnt (DidSDeshat 7. 6

Em _ 2H5)| ﬂﬂﬁllcﬁﬁ]) 3%(7mbhyélmo caHaJm dekgehn; 7 28 (7r7n 18H89f ?Lﬁylz ﬁ”dzﬁHﬁ) -
am ne S

Mass Specff’grfgl[a% (ﬁi@tﬁﬁ%gﬁ’rgﬁ&ﬁfsﬂ@ag ofl s ppfpfence dma), pgnemcenber 2004
WD 01/ 9636dmpovRey (FO@ /i aadkifediby décapitdio S 16 Beh taerPak 5p C18 100A, ImInin
, 2l4nny el uenﬁ'mnkmdlw@%h&tejd%d-ggxﬁjgxggg% ecfxate]gr./ a%nqlgg/gxﬁ\p B 42 20m )

tr =15.9m n 97% Freezedri ed
H- Dpg- ( D) '¥1e8 -3 G HRpL ?Sé%Yﬁglfor?,h@%ﬂzsNe@sf plsama @Hnn)]nbentratlthNN (400 MHz,

DVBO-d6) : b OGfowth hbrrhordRghcentrtiod irl PasridtveORias gh%\r{asmg:gnat
1.01-1. 5#&@}@5 %} ’thé:ﬁﬂ}onaljln tﬁ'utg b Dxajﬁ %)ggsh’ve and8 l%ugn 1seases (NIDDK) of CHZ) P)

; 4.59 (
the National Institute of Health U.S.A.
20 - Values were expressed in terms of the NIDDK-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
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IH, CH.) : 5.3 and 5.54 (2m 1H, CHO : 6.81-7.09 (m T6PecsmA5I198¢4 . 7. 19
(rn, 211, indoles); 7.48 (m 1H, indoles); 7.6-7.68 (m 5H, 1H (indoles),
formyl and NH2 (amne); 7.83-8.82 10 (m3H, 3 NH (am des)); 10,69 and
10.76 (2rn, 2H, 2N H). Mass Spectronetry (El ectrospray), mz 531.24

[ Ml ]+. Analytic HPLC (Delta Pak 5p. C18 100A, Im/rnin, 214nm eluent :
H20 1 ACN 0.1% TFA, gradient 0 to 100%ACN. in 50mm, tr-= 15.35nm 98%
Freezedri ed Conpound. 15 Exanpl e 58 H ) - Tr p-(D)-ngp-C(O)NHCHZCHS
C26H25N703, 517 9. m)l - 'HRW (400 M—Iz DI\/SO d): b 0.94 (t 3H, NHCH2CH3
; 1.01 (s, 3—(AD)Y EH3— (At 8§ —2H—NHR) -

VA

2.95-3. 15 (3‘5‘38}202 (CHDp a$FBJ°NFE:Hzch) . 4,43 (m_ 1H, CH)|GBnghalm IH,
CH L) : 602 (m 1H: 6 ANOR-ABDTDITH-ER0 M TOH 20 idpl g5} 3

(rn, 1H 3% i1 e J_U l (Lo 2H—2N H) Mas-s ectyonet Yy
(El ectroipr ). rnlz 518 4 ﬁIW]EHDF G8] +. Anal ytic II—MCZ#B*;/Gne] ry
shield 3.5%415 CI' S 100A, | n11llmm3.A2b’Lﬁnmp ]gjg [3(0)8: 3] I ACN  TOF {5l
'gradi_ent 0 [ro—1B0% ACNTjE5m ||}, t+—= ¢ le
25 Exanpl e |SORERIA b- (D) Trp- (D) - gTi p-.C( O) NHCH2CH3  Exanpl |26 0.9
H-Al b- (R) - N BREPING Tr p-{F Byl AN Hi FX3RRY-A 18 Prp-D-Phe-Lys-NH, 13454272
H Al b- (D) - Trp={R=We-gTrp=- formyt—36—Exanpte—62—
H Me- Ai D)-Trp-(R)- Me-gTrp-acetyl Exanple 63 EVALUATI ON OF THE GROMH :
HORMONE RELEASI NG ACTIVITY OF NEW GROMH HORMONE SECRETAGOGUES 35, IN THE
| NFANT RAT -25 % 13 Decenber 2004 WO Ok@@300 PCT /EPOL/ 06717 Animals Male
| O-day-ol d Sprague Dawl ey rats, about 25 g body wei ght were used. Pups
were received on the fifth day after birth and were housed under controlled

N o2 A ARG WA A i - 0
Experi mepy 41 procedure Ong PI‘RIPr IBJPTSFT&) CHO exper i ment s, pups| Wk tepar ft ed
fromtheir jrrespective dam>P1p—D-Tlp-D-gTrp-C(O)CH3 53.146.6
: 8 Isonipecoty!-D-Tip-D-gTrp-CHO ' 942486 -
i9 Isonipecotyl-D-Tip-D-gTrp-C(0)CH, 61.210.8
19 Aib-D-Typ-gTrp-CO-CH,-CH, 79.8422.4
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, 1882285
30 |41 * | H-Aib-D-Txp-N-Me-D-gTrp-C(O)CH, 754£15.0 -
SOLVENT - : 11055 2,65
}mmg;m Tyr-Ala-His-D-Mip-Ala-Trp-D-Phe Lys-NH, 1145+ 129
35
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10 and were divided randomy into groups of eight each® DPtRIePsieP@*acut el y
chal | enged subcut aneously with 100 | of solvent (DVSO, final dilution
1:300 in physiological saline), hexarelin (Tyr-Ala-H s D

M p- Al a- Tr p- D-Phe-Lys-NH2, used as a reference drug), 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: Plas sanples were stored at -20C
until assayed for the determ nation of GH concentrations. G owh
hor-mone concentrations in plasma were neasured by RIA using materials

provi ded byl the National Institute of Diabetes, Digestive and Kidney

Di seases (NIDDK)'of the National Institute of Health U S. A 20 Val ues were
expressed ijn Bxampie of t h8trbkklisK-rat - G+ RP-2 standard (pol gEyg/milU nfg) as

ng/ m of §)|:clS]I}IB. The m hH-AP-@BL ESLR J(B)\{qhﬂqoﬁﬁylr at GH Va5 030 ool | 0
ng/ m, and iigraassay PerﬁP 'iN N ?D%Q%ll-fgm‘@l The ob gzsg(qh]!geﬂ;::ts of

several tegt—gerires;—whe vy —HA—the
“determ |"|edq :g'ran ||cf ed Ellc IB ‘c]'-\rpl\mhg‘.‘r 'RF:EYH)”%O 35 1(%594‘@3§0{'l cture
GH ngl nnl 1448 b-D Trp- Homboﬂhrwsh(@-nggfonnxlsHA i b- D} 13.81 ¢ N3BICHCE816. 3
SOLVENT15. 3{K68. 0 HEXAREHAIBy(D)Ala-g-(13)- DNul-forAlyd- Tr p- D- Phe2kyso N 202 * :
32.7 -26 13|Bgcenber 2000-Anh({rH- (- EXRR ructure %4 3
Me- Ax- b- QTrW-LﬂJ 86. 6 Cl’l%g.%b@kl-/-\fb _Er)-ﬁlé'rip-DgTrp 3443)1%%{31?2104 7iL- !

“—

13.5

. 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 01.61 +4.09
25
Table 7
Example Structure _ GH ng/mt
g 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
-28 -



5N-Me-A. i b-D-Trp D.gTrp-C(O) CH3175.5: b 37.2 SOLVENT201¥DP26e8beiERRkel |'N | ~r

Al a- H s- Byblopeadb@- Ti p- D Phe- 1 .
Exanpl e$ti uct ureon ng/ m 6Pi p- DTrp Dng CHOL09. 710. 1 7.
Tkp-D-grip-C(O 353.1 A 6.6 8lsoni

91 soni Pewtyl D-Trp-D-gTi pC(O %61%0

Pip D

D- Tkp- D- gTr p- CHO94- 2+ 8.6
8 19ATh D-''rp-8T p-CO CH H379.8

22.4 22Ai b-D-Ti p- ETV- CO- Pi peridin-4-yl 153.6 30.6 SOLVENT22. 3- +5
HEXARELHNF

Exanpl e
Me

40l
Ti p-

10 15 2025 Exam | eSt r!qqm_mm))%@%%ﬂpﬁcé@ -1 - Nal -j71( + 10/l ;
25. 05 §O£%EL1{T%!_]-N b—(D=2=Natr=g—(D=—2—Nat=Tormyt37-33 LY 77
HEXARELIN 172.5 £38.53
10
Table 9
Example | Structure GH ng/ml
15 54 H-Acc®-(D)-Tip-(D)-gTip-formyl 7.89%3.20
55 H-Acc’-(D)-Trp-(D)-gTrp-formyl 11.46:1.18
56 H-Acc’-(D)-Tmp-(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)-gTrp-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
30 v -

‘ 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
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was administered orally to the dogs which had fasted since 16.00 of the preceding day.
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,ys-NH2134.5 27.2 Tabl e BcrdboiAg30 35

f 21,0

Table 5
fornyl



44H Ai b- (D)-1 Nal - (D)-gTrp-fornyl 15. 04 03. 30 13 December 2004
b- (D\gl: -(D)-gTrp-forrryI13.91 03. 87

46H Al b- ( Dgwgf?bﬁé‘i (D)-1Nal -fornyl 8.26 01.09 PCT/ERV1/6717
47H Ai b- (D)-Trp-g- (D)-2Nal -fornyl 9. 04 04.03 SOLVENT16.49+01.1 8
HEXAREL| ¥ 464d 9:&11 12s’3w’éreiatbhaoﬁmﬁ>bamﬁé aﬁmm&amemddmmmnon and 15, 30, 60,

48H Al b- < Dht -

IR AT v R e

50N( Me) - Ai b- (D) Trp-(D)-3(RS)- gbht - acetyl 11. 17 1. 35

SIN(MB) - Ai b- (D) - 3( R/ S) - Dht - (D) - gTr p- gg@by} 19. 38 4. 16 SOLVENT14.65 0.92

HEXARELI N91. 61 4.09 Table 7 30 35 Exanpl'éStructure GH ng/ m
52N( Mef- Ai b- (D) - Ti p- (D) - gTrp-fornayl 121.43 4:29

53N( Me) - ATBLLR) 17 p- (D) - 9T p- acehys oReaBPo& 5. 64 SCLVENT7. B9+ 1, 13
| SEXARELI Nl?g. 5113 8.53. -28 13 Decenber 2004 WD 01/96300 |PCT / E 01/ 717
Tabl e 8 F-10—ExanpleStryet-uref3H—nglr—60H-Ab—{Rr—e—F-p—{(B—gip-—Fonnyl
1.02+3. 43 61+ Al BAFSFAT) IPRM) | NBAG T FORBESIN| MARBUS d TATRQR7IGMEAN | SEM
62H- Me- Aijb- (D) - Trp- (R) -[Me- gTr pPE@&N \j| FEE 78] 10. 32 |SOLVENT]. $&LUEL | 77
10 t {(min) : Concentration GH (pg/inl)
-20 048 3.58 2.14 1.43 2.45 232 2.07 0.38
0 =f 035 2.75 1.64 2.01 2.55 141 1.79 1.03
15 2.11 891 | 3.8 6.38 6.11 4.3 532 1.02
30 0.54 6.85 6.37 8.48 6.9 3.89 55 1.07
15 60 0.17 2.65 3.02 441 6.51 434 352 0.84
90 0.4 2.47 2.61 6.42 5.18 4.43 3.59 0.66
120 3.58 2.48 1.94 3.71 4.54 428 342 038
180 3.46 2.82 1.49 3.13 412 3.18 3.04 0.36
20 | AUC 328.53 65838 | 510.64 888.91 944 .26 72134 | 67535 | 94.47
SEM = Standard deviation
AUC = Area under the curve
25
S T
-. 30
35
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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 5 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-



10 15 20 25 - 30 35 Exanpl e NAVE OF THE DOG e 1DAKOTA!ORRRE W%Q%REST
MARKUSTAYL%&\L %M DEGANLEEVALUE t (m n) Concentration GH,& 9

- 200. 483. 58 2. 452322. 070. 38 00. 352. 751. 642. 012. 551741} 071@&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:

1. Compounds of the formula | 5

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 .



10 RBB SjiHRA RN\(CH2)mH R2 8i-N 13 Decenber 2b04ecentierfBPtinioe717

15 wherein * neans a carbon atom which, when a chiral carbon atom has a R
or S configuration, one of R and R3 is an. hydrogen atom and the other is
a group of fornmula 11 20 R2 is a hydrogen atom a linear or branched C, -C6
al kyl group, an aryl group, a 15 heterocyclic group, a cycloal kyl group, a
(CH2) a-aryl group, a (CH2)"-heterocyclic group, a (CH2)r cycl oal kyl group,
a net HEHskHcfdoslky! graupmr aa aptiengiosip) Roemd Rgareipepandrfy RSnosanhmthedra a gr oup

oreC 1 BhBigb fE bl il B baRedd o6 Hilcin MR Re e bR o AR 1 5 & 16 16

20 25 Gy- %Galﬁylfdm.'lp, 'RoH3) RRIR 2 Rks(R14, Ris, and Ry are independently from each 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
t\
H’&g@ ! N
HeC Ha\ir:’l {
. H

6. A compound which is

T2
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| R12,-NRL1 H3CbH3 13 1 H2 RL 4, - '0 1--, H3c "december 288t (vn) o
11 H2N , G H3C'bH3 (VIIl) R4 is a hydrogen atomor a |linear or branched
Cl-C4-al kyl group, Rs is a hydrogen atom a 35 linear or branched C -C4

al kyl group, a (CH2)ri-aryl group, a (CH,),,-heterocyclic group, a -32 13
Decenber 2004 (CH2) cycl oaLkyl group or an ami no group, R6 and R7 are

| ndependently from each other a hydrogen atomor a |linear or branched

Cl- C4- al kyl group, RB is a linear or branched Cl-C6-alkyl group, R9, R10,
R11, R12, R13i ?hS anddR% are |ndependently fromeach other a

hydr ogen atom o %QRPQHP kY dﬁed Cl-C4-al kyl group, mis O, 1 or 2 and
nis 1or 2. 2. Cbnpounds according to claiml1l, wherein RL is hydrogen and
R3 represents a group of formula Il. 3. Conmpounds according to claiml,
wherein R2 is hydrogen, R3 is a groupt of forrmula Il and mis 0. 4.
Conmpounds according to claim3 %mheggggi;re | 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, aryI is phenyl n fh Ly cycloalkyl is cyclohexyl and the
heterocycllc group is a 4- plperlﬂWn orﬁg?%pyrrolyl group. 5. A conpound
which is 6. A conpound which is -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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13 Decenber 2004 7. A conmpound which is ,CK3 8. A pha}%gegﬂ??%5P04
conposition, conprising a conpound of claiml. 9. The conposition of claim
8, 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 anount of a conpound
according to claiml for the manufacture of a nedicanent for elevating the
pl asma | evel of growmh hornmone in a mammal. 12. Use of a therapeutically
effective anmount of a conpound according to claim1l for the manufacture of
a medi canent for the treatnent of growth hornone secretion deficiency in a
manmal . 13. Use 16f a Udeeofapdherapalticyilyeéffentive \eencanbohta afmgoundmacuriihg to

accor djp | aj ' ure of a.nedi cament . for the treatmnment
o “or st | dorafieSiribrabife, S (ROESAGMICE Bomfn T epGRT TR s BBnbEERY
anountsugferporcrenpauy ffomatedilitting ilihessesl ai m 1 for the manufacture of a

nmedi canent for the treatnent of netabolic disorders associated wth growth
hor mone secretion deficiency, in particular in aged subjects. 13 Decenber
2004 15. Use of a therapeutically effective amount of a conpound according
to claim1l for the manufacture of a medi canent for pronoting wound
heal i ng, recovery from surgery or recovery fromdebilitating illnesses.
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