13 Decenber 2004 (12) | NTERNATI ONAL APPLI CATI ON PUBLI SHREFAIRISEROGHE " BATENT
COOPERATI WY o360 Y (PCT) (19) World Intellectual Properpyr@paanizati on

I nternational Bureau (43) International Publication Date 20 Decenber 2001
(20.12.2001) PCT (51) International Patent Cassification7: Q7D 209/20,
401/ 14, 401112, A61K 3GROWIH HOKMDNESECRETLZGO®OES 209: 00) (21)

I nternational Application Nunber: PCT/EPQ / 06717 (22) International
Filing Date: 13 June2001 (13.06.2001) (25) Filing Language; English (26)
Publ i cati-on Language: English (30) Priority Data.

UL 1 1BTELD OF ) THE BRVENTEON | 0L EEEr it ozt b 1111191 f
(10) Lnternat é'%kmﬁwrag@& t@&n{ﬂsﬂﬂc&rw}%%&@ﬁ@&raamﬁﬁaﬁan@gw gnated States
(natlénal) A : AZ, BA, BB, BG BR, BY, Bz, CA CH,
CN, mmmraﬁher@z elqyptin epbﬁnﬂa Esze BEOERDOERONG S oD, GE, GH, GM  HR
HU, ID IL,, IN IS, JP, KE, KG KP, KR KZ LC, LX, LR LS, LT, LU, LN

MA, WD, \ , Nz, PL. PT. RO RU, SD, SE, SG SI,
SK. SL. %&ﬂﬂﬂm G Uz, VN, YET, ZA, ZW (84) Desi gnat ed

States ((#0i o,g@:.mMM&ent (GEGM KE, LS, MW Mz, SD, SL, Sz, TZ,

UG, Z , Eura t - r,opean

pat enti0( AT, BE%%EI HeEgh (@%%mﬁ’&“ S t@&h@&wﬂg el and%m@mp NL,

PT, SE mRily @&Pmmé\mch(lsﬂomsel ackiyity iog GHWOT@EIHB%‘ gfewh M2 MR NE,

ggooTE)zﬁ‘T'og g20 &ﬁb&ga;ﬁsba”oﬂma Qmaﬁﬁﬁﬁn&éﬁtﬁkﬁmﬁ’e@ﬁ@% AiStsGAIR 3&te9@812&tsSe pt enber
| e I nt nat | ona arl

Appl i canfirecH gy ?’BEF ekl o OTERA PpylRtEs gg st%m (fﬁfjtgrs

Franl tf u(lhédmuﬁm gﬁnﬁh fact i) orIIGFdhbmﬁhcmthEZepld@ml goMdndantoret i Romai ns,
F 3457 | 34400
>3 BRNSSAR @F@acn{{%%h%fﬂlsag o Aligika 1o Gnrr a6l Aeh kA% e

ezan

Vi nce% rueﬁcgﬁs Gab ar es
Bat . B, lipolgsioauhsisvelrtiaiipase tisspes. Tf(r?nsh IgRstpR on Eﬁ&somﬁt@fl ) et
a L, AugiRh&t and sedrétivns 6HimBdesite Manathefthé Diatilage and the bones (stmctural

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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towards catabolismwhich initiates or participates to the agei’ng of an
organi st The loss in nuscle mass, the accunul ation of adipose tissues, the
bone 25 ddh)j nerGiildratdrowth t he | oss of tissue regeneration capacity after an
I njury, which et RSE LR Y. hﬂjahgﬁ{l selnthe
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necessary gr@\frﬂ'xtlnéhqkﬂ.rﬁ%gpth dewuﬁsm renal insufficiencies, Turnel’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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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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ost eoporosi s, recent studies suggest that reconbi nant human GH does not

i ncrease bone mneralization but it is suggested that it may prevent bone
dem neralization in post-nenopausal wonen. Further 35 studies are
currently underway to denonstrate this theory. 2 13 Decenber 2004 (d) Short
termtreatnment in adults and elderly patients In preclinical and clinical
studi es,. growt h hornone has been shown to stinulate protein anabolism and
healing in cases of burn, AIDS and cancer, in wound and bone healing. GH,
GHRPs and growt h hornone secretagogues are also intended for veterinary
phar macol ogi cal uses. GH, GHRPs and growt h hornone secretagogues stinulate
growh in pigs during its fattening period by favoring the deposition of
muscl e tissues instead of adi pose tissues and increase m |k production in
cows, and this w thout any undesired side effects which would endanger the

health of the animals and w t hout s sidue in the nmeat or mlk being
produced. The bovi ne somat otropi R is presently commercialized in the
United States Mdst of the clinical sigudies presently undertaken were

conducted with reconbinant GH The ‘GiRP€and growt h hornone secret agogues
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THE | N fobiNulabdll for\dlient i nvention rel ates to new conmpounds which act as
growt h hornone secretagogues and, in general, to a nethod for elevating
the plasma | evel of growth hor mone ] mamal by adm nistering thereto
one or nore of the conpounds accogggﬁﬁiaf’the invention. The invention
also relates to nethods for the tr growt h hornone secretion
deficiency, for pronmoting wound healing, recovery fromsurgery or recovery

fromdebilitating illnesses, by admnistering to a manmal one of these
conpounds in a therapeutlcally effeq%lve anmount. Accordingly, in a first
aspect of the present invention, gm provi ded conpounds of formula
151 jl~H 47 (17 wherein * neans a“ at om whi ch, when a chiral carbon
atomhas a Ror S configuration, off R@mand R3 is an hydr ogen at om and

the other is a group of formula Il -3 13 Decenber 2004 (a) R2 is a hydrogen
atom a linear or branched Cl1-C8 al kyl group, an aryl group, a heterocyclic
group, a cycloalkyl group, a (CH2)"aryl group, a (CH2)R-heterocyclic

group, a ( CH2)n cycl oal kyl group, t hyl sul fonyl group, a
phenyl sul fonyl group, a C(OR8 gre ™a group according to one of
formulas Il to VIIl: R (V) W HL CHs vy
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M) H2NC ~H3 ) -3a 13 Decenber 2004 R4 is a hydrogen!®Pe¢areher2004 near or
branched Cl-C4-al kyl group, R5 is a hydrogen atom a |inear or branched
Cl-C4 al kyl group, a (CH2)"-aryl group, a ( CH2)n heterocyclic group, a
(CH2) cycloal kyl group or an am no group, R6 and R7 are independently from
each other a hydrogen atomor a linear or branched Cl-C4-al kyl group, R8
is a linear or branched Cl-Co-al kyl group, R9, R o, R11l, R12, R131 R14,

R15, and R16 are independently from each other a hydrogen atomor a |inear
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ef fective anmount of a conpound accordlng to claim1 for the manufacture of
a medi canent for the treatnent of grg hor nrone secretion deficiency in a
manmal . |1 n anot her aspect of the prenventi on, there is provided use
of a therapeutically effectiwgsa a conpound according to claim|l
for the manufacture of a nedi th 0 the,treatment of growth
retardation in a child. In anot héf*‘hseqtTof the present invention, there
is provided use of a therapeutically effective anount of a conpound
according to claim1l for the manufactur nmedi canent for the treatnent
of netabolic disorders associated with growth hornone secretion deficiency,
in particular in aged subjects. In another aspect of the present
invention, there is provided use of a therapeutically effective anmount of
a conpound |RgR&HEN SxBebidf Herpribdnt irRentidie RS I R6lidéPa tbmpodtralsiaprnt  for
pronmoti ng wound heal i ng, recovery fromsurgery or recovery from
debililating illnesses. DETAILED DESCRI RTI ON OF THE PREFERRED EMBCDI MENTS
In this description, the follow ng abbr ions are used: D is the dextro
enantiomer, GH is growh hornmogé, B rt-butyl oxycarbonyl, Zis
benzyl oxycarbonyl, N-Me is N-gg APipis

S i s@nj pecotyl, i. e.piperidine-4-
New s fi-naphthylalanine, Mpis
hr, Cys, Tyr, Leu, Qdvy, Ser,

carboxylate, Aib is a-am no isobutyr 4
2-Methyl -Trp, and Ala, Lys, Phe, Trp,
Pro, u, Arg, Val and G n are the am ng gs al ani ne,

| ysi ne, phenyl al ani ne, tryptophan, histid t hreoni ne, 13 Decenber 2004 WO
01/96300 PCTI EPO1/ 06717 cysteine, tyrosine, |eucine, glycine, serine,
proline, glutamc acid, arginine, valine and glutam ne, respectively.

Fur t her mor ¢, gdétRer dspeét dliiRURe&nt if@nfidH, Mér&is provided a compound which is
vy §J©
”3H A CHa
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H5 and gMp a group of the formula 10 H3C 15 wher elhDecemhig084 car bon
at om whi ch, when a chiral carbon atom has a Ror S configuration. The
conmpounds of the invention are of the general fornmula 1: R3 / H 4 20 25
30 35 mwherein * 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 Il (a) R2 is a hydrogen atom a linear or
branched CI-CG al kyl group, an aryI group, a heterocycl ic group, a

CLroa Y B0r AP R ML e SARBES BRSRYRR ROy S, o
C(O R&:ogrpoalpon comprisiirgoal porapaotdchf tige firet ampectanf tﬁe)pneudaraskn\fehllort o Vi below -4
13 Docenvel SRR B ATRORRA onfor B e FhLeel o Godteal? 5
(VI'l') eBectivie amddiNof a compound according to claim 1 for the manufacture of a medicament for
elevating the plasma level of growth hormone in a mammai.
In another aspect of the present invention, there is provided the 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.
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 growth retardation in a child.
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-



H3C bH3'(Vj]j) PCT/ EPO /06717 R4 is a hydrogen atom &8 Dgcémnbrrad006r
branched Cl- CA- yl group, R5 is a hydrogen atom a |linear or branched
Cl-C4 al kyll’v%?lgg%)dﬁ a (CH2)n-aryl group, a (CH2)n-heterd&y¢FE¥Y8p, a 35
(CDC cycl oal kyl group or an ami no group, R6 and R7 are independently from

e ey Lt st Syl
is aline . pr cenber .
C, - C6-al k ?ma%dlrn gu%gﬁ%g‘gd}?%f%‘% hﬁn,or‘%)%? 1R %‘:0“1?205;86 @"?aand R16 are

i ndependently from each other a hydrggen atomor a |linear or branched

C -C4-alkyl group, mis 0, 1 or 2 andNnHs | or 2. A preferred enbodi nent
of the invention are conpounds wherei pR&—s hydrogen, R3 is a group of
formul@ Il and mis 0. Particularly p{ef8rred are conpounds, wherein

| i near or branched Cl-C4 al kyl is et By i near or branched Cl1-C6 al kyl is
met hyl, ethyl or i-butyl, aryl is p y napht hyl, cycl oal kyl is

cycl ohexyl and the heterocyclic groupN’s 4-pi peridinyl or 3-pyrrolyl
group. Specifically preferred conpoundg.of the invention include the

fol |l ow ngéndlrmg\g}o%lgfaegm%éqgr p- CHO. 15 20 25 0O H2N, H ~-N CH3 H
N-Me- Ai b-D-Trp-D-gTrp -C(O : 30 NNMe-Al "b-D-Tr p N-Me-D-gTrp- C(O) CH3:
35 H 6193 December 2004 WD 01/ 96300 5 #®CT /EPOL/ 06717 1O I n accordance with
the present invention, it has been founig,Ht hat the conmpounds of the
invention are useful for elevating the ff#sma | evel of growth hornone in a
manmal . Furthernore the conpounds of herresent invention are useful for
the treatnment of growh hornone secregiqf ®gficiency, growmh retardation
in child and nmetabolic disorders l ¢d with growt h hornone
secretion deficiency, in particular in 'l}age subj ects. Pharmaceutically
acceptdbl e salts of these conpounds can be also used, if desired. Such

sal ts i ncwheteinor panis@ corboh BREORRICE, vk 4 dhith) S@bdrSatod UG 438 Py dr ochl ori de,
hydr obr .O.Z&Jn%%mation. The compounds of the invention are of the general formula 1;

R3
70 \}\I/\(CHZ)mrNI\ /H R5
R? 4 N
H O
R6—
H

0y
25

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 - 5T ~

.30 R
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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:



phosphate, sulfate, acetate, succinate, ascorbate, tatlPasambei2fednat’e,
benzoat e,wge| @@ fumarate , stearate or panpate saltsp2feFRagsBceuti cal
conpositions of the invention are useful for elevating the plasma |evel of
grow h hornone in a mammal, including a human, as well for the treatnent of
growt h hornone secretion defici erl‘il?y, ngowth retardation in child and

met abol i ¢ disorders associated w.thaor h hornone secretion deficiency,
in particular in aged subject& Su ﬁhar maceut i cal conpositions can
conpri se a conmpound accordi ng t dlEhéHsbesdnr) i nvention Z5 or a
pharmaceutically acceptable salt thereof, or conbinations of conpounds
according to the present invention or pharnmaceutically acceptable salts
thereof, optionally in adm xture wth a carrier, excipient, vehicle,
diluent, matrix, or del ayed rel easd’ coat i ng. Exanples of such carriers,
exci pients, vehicles, and dilue /3{1\ (j%be found in Rem ngton's

‘Phar maceuti cal Sciences, 18th itidn, AR Gennaro, Ed., Mack Publi shing
Conpany, 30 Easton, PA;-4990 Thélsfh&taqeuyi cal conpositions of the

i nvention can conprise an additional growh hornone secretagogue.

Exan'BI es for suitable additional growth hornone secretagogues are Ghrelin
(cf.™™M Kojima et al., Nature, 402 21999), 656--660), GCERP-1, GHRP -2 and
GERP -6. 35 7 | 13 Decenber 2004 W 0],.(296300 PCT/ EPO / 06717 Garelin:

G y-Ser-Ser (O n-octanoyl) Phe- ngy'q Se;c\li’r 0- @u-H s-dn-

Arg-Val - d n- G Arg- Lys- d u- Ser RLys- [sPro-Pro- Al a-Lys-Leu-Gn pro -Arg
GHRP -1: Al a-H's-D B Nal - Al a- Tr p-thPrHeHdL yer N2 GHR - 2:

D- Al a-D- B- Nal - Al a- Tr p- D- Phe-Lys- NH2 .5 GHRP -6:

Hi s- D Trp- Al a- Tr p- D- Phe-Lys-NH2 Any of the conpounds according to the
presént invention can be fornulated by the skilled in the art to provide
medi caments which are suitable forr‘pacenteral, buccal, rectal, vaginal,
transdernmal, pul nonary or oral rﬂ’o/th es Jiof adm ni stration. The type of

formul ati on of the nedi canent &ont i{ng the conmpound can be selected 10
according to the desired rate of delivery. For exanple, if the conpounds
are to be rapidly 15 delivered, th asal or intravenous route is
prefgrred. The nedi caments can be adiinis ed to mammal s, including
humans, at a therapeutically effective dose which can be easily determ ned
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 as well the route of
adm ni stration. The exact level can bg easily determned enpirically
EXAMPLES The follow ng exanples illufgtrate-"'the efficacy of the nost .
preferred conpounds wused in th tent of this invention 20 Exanple 1:
H Aiifo-D-Trp D-gTrp-CHO 25 30y

(VI)
0
- HzN/C\,C/
10 w0 Hsc \CHa (Vm)

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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35 -8 13 Decenber 2004 WO 01/96300 PCT/EP011(}6717 Tbt BECYYPAT7E8f s
(percent ag 0@@@5@%”" yi el ds obtained in the synt hesi s cri bed
below): 5 1 D-Trp-OH 1) IBCF, NVM DME , 917 Tr p- NH2

85% 2) BOP, NVM DT 15 13% BULC DUE, 20
0 B, B TR E DD T B Bon Ry Risend R 12 mdaeﬁ%&ﬁ?r*% Ssapiorter

Boc-D- (N a&@q}o ﬁafﬁm(l Nr Btiggaf ppbraddhzd CJ- Cl)alkBll'gIBup, pys 9.di 7€, andDNE [ k2 Q. 70% 12)

2,4,5-tri chl ! Tord,
5 7000 1) TrASRRERe] Gl or B Rty E§ %%%99‘3 RIGhdE) TP
Boc- Ai b- B isla ggoup ofstrempiall mdn pﬁ%%ﬁﬂicpﬂ@h@re P compoun s, wherein

TFAI ank S@Jn%éf&'b%wh%@ t&d,, % 1 B 1Rkadibirdicied CRU, AlkyPiSRARAL el dPLC.

A b i- utyl ar;;rlr 1rsc}:3|£|19nyl or napht 3l'g(?ecycef\lnb]ﬁyl Ig 839(: hexypan:lﬁhggeterocychc groupisa

4-piperidinyl or 3-pyrrolyl group.
Specifically preferred compounds of the invention include the following:

10 H-Aib-D-Trp-D-gTrp-CHO:
15

20
N-Me—A1b-D—Trp-D—gT1p-C(O)CH3

T
o
ﬁD

25

.3 % <"

H %

N-Me-Aib-D-Trp-N-Me-D-gTrp-C(O)CH,:

35



25 30 35 WO 01/ 96300 PCT/ EPOL/ 06717 Z D-Trp rTH2 Z- 13 Peperkgn20849g:”
26mmol ; wWeaudssmas di ssolved in DVE (25ml) and pl aced por@poidese Water -
bath to 0OC. NWM (3.5nml; 1.2eq.), IBCF ( 4.1rnl; 1.2eq.) and amoni a
solution 28% (8.9m; 5eq.) were added successively. The m xture was
diluted with water (100m ), and the ppoduct Z-D Trp-NH2 precipitated.
It was filtered and dried in vacuo to glRfg 8.58g of a white solid. Yield
98% CI9HI9N3OB , 337 g .ol -FHaR f =4Q. { Chl or of or na/ Met hanol / Acetic
Aci d (180/1015)). 'H NWVR (28 , D © ' $2.9( dd, 1H Hp, J$Q =
14.5Hz; Jpg = 9.8Hz); 3.1y \1HS Jpp = 14.5Hz: Jp,R = 4.3Hz);
4.2 @sextuplet, 1H, HI; 4.95 (@is&W(Z)dH 6.9-7.4 (m 11H: 7.5 (s,
IH, H2); 7.65 (d, 1H, J = 7.7Hz); 1 ‘ 3NI—I). '1l4ass Spectrometry
(Electrospray), mz 338 [MrH}, 360 [NFNA #0675 [2MrH +, 697 [ 2M+Na] +.
Boc-D-Tr -D-Trp-l1 , Z-D-Trp-NH2 (3g; 8.9 ; | eq.) was dissolved in
DVF (100m ). HCl 36% (845l; 1.1 eq.), Aw 2ml) and pal | adi um on
activated charcoal (95nmgy, 0.1leq.) wereNadded to the stirred nmixture. The
sol uti on was bubbl ed under hydrogen for g4 hf. Wien the reaction went to
conplgti on, the pall adiumwas filtered on celite. The sol vent was renoved
in vacuato f f HCl D-Tr NH2 colorless oil. In 1 Or of DWW
. HO, 8"% W‘P%a‘lf‘l_@ ‘RHELVEBEP‘} 1&36@3 111P 1 et the compeunds o nol
1.1 eq. 9he mw:ox( @rezecml fop 61_1::Vaiq1g)thanldsxﬁiﬂ&vcﬁl‘bf@&@ﬂhhoﬂm@§b th a\dﬁa&&n@ldded
success S th acet ate
FM%{e}ﬁnore%é %mp}mﬁﬁs of e fgééatt i Rn g h%ﬁ%leigﬁ% Ij{?a@he,% of &5

(100n1) and washed satura gqueous SO
( 200 ) borEyne strsetiopdsEeionsH Bwrtbgféﬁdwmp@lc( agbmgtabolid\fisorderd sat urat ed

aqFf@ysaﬁgﬂslttmﬁhlgewwmﬂ:ox:ﬁm&r)enoxm@ic% Ah Parti@WRF in ga;')%géiover sodi um
sul fate, filgere sol.ye nove cua to

Boc- D- Tr p- D]%}F %ﬁ%ﬁ agcwg’i‘b\tf ”itﬁ Pfﬁ'eg‘eﬁo P&"m? beziaqpad didesir

g. nol - SuchRfrlES J@CIAPQC pEaigrop frerganidviskiiimn chitsAewdh & h@zdmihioaﬁ&,hgldﬁ)b}omldlél NMVR
(200 H@Qﬂ@tﬁé acetgtelsu%&nﬁéf as%i'bat@qgt)tratez 51@ @é?}e{q_ﬂ}f %%? ( CHZ) 0;

4.14 H, *ndol es
(1om(%mﬂfte%3% VA E’)Sﬂ%d NH (am de)) 10.82 (d, 1H, J = 2Hz, N H);
10.850(d, 1Hhainaceutddl combéditions theSpentisn ARtusyeul Eir%%v&@é%ﬂh@ﬁasmm z 490

[ MtH] +, vk ot Mﬁ&mo%é?n L%MH}EQH; inélu&iggg h\ln%a%,S aszxgellz?or%le treatment of

growth hormone secretion deficiency, growth retardation in child and metabolic disorders

associated with growth hormone secretion deficiency, in particular 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 Baston, 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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WO 01/ 96300 13 Decenber 2004  PCT/ EPOL/ 06717 Boc- D- (P BesemasA904
-(NiBoc) Trp-NH2 Boc-D-Trp-D-T rp-NH2 (3g; 6.13runol; |eq. was di ssol ved
in acetonit?MEM25n1).  To this solution, di- tert-butyPCHERYMEYRat e
(3.49; 2 .5eq.) and 4-di met hyl am nopyridine (150ngy; 0.2eq. ) were

successi vel y aGiedin: Af t eGlE-ShrSer{(ha-detasbyli-Bhevbeu-gel proacuviidisiipigt hyl acetate
(I oont) I mashedsaw b h-satur at ed aguegus, sodi um hydr n carbonate

(200n ), gpa%af\egg?g?%o A5E; i%cﬁ‘ﬁ%ief)g Sn gﬁ;ﬁogf{rg-@g%g i ,6“1%331‘%\635& ur at ed
aqueous sodi unf 11 de Al2BE-NalpslacFrgdnrPhe-Lyad®@t,. was dried over sodi um

sulfate, filtegggh@nd the gplyanh mgq%{f_ phdl @ﬁﬂo_ . The residue was
purified by fl r omat o hy %n Si ?aP%é;Fye uting with ethyl

acet at-é/ hexane%%g} toH&?g]E)a @“@?@%Do?h@@&hﬂ‘lz Boc) Trp D-( N Boc) Tr p- NH2
as ? \t/vhll th e sohngof ﬁﬁe&io&pﬁuﬁ&%cozrg%z e ent i&%ﬁté&i Emishélfmzn%ﬁ(gteg bg&"'( eRt hg/l
acet at e/ hgxane: ' . HZ, ; S, . Roe);
1.58 (s, g‘iﬁ{delﬁé{’:%ﬁi‘; %‘f"‘?% F’%e’%‘éé‘%&f@/?‘g‘g iﬁc}?‘gﬁﬂmil?fﬂz buqeahpgor)l; 4. 2
(m 1H  Ggna), trapséermad pulkonaGHIral ZoWes & adminididdton, 2 in doles (1 OH), NH
th , N ki e | L ELect ., m
590" [MH) . na“‘wgﬁgﬁ?ﬁ‘%y 5ﬁ%’4ﬁfﬂ§m§@}%¥a%%§) oSS ER B Shued”
Be(REBTYFEd et )

Boc T 14 #55¢cd of 4qti

imgry) Horsxmmple ithe cormenmds art tche) rapidty
di ssol vedddiiRelehethe Bhsal uf trMnoud ronlieprefebal / 7nl). Then, pyridine

7721 1; 2. 2eq. d_Bi.s(Tnifl . | B 2.1q; 1.1 .
bere added.” ar LSOl b e RS \ B P e at e (1O )
and was hetierpeuticalay effentiard dospues ds candet easiiyniethrmired bycaelod sialien (RO 2d)

a5 84 ond., . . sat ted
e, Rk e A PO SRR AT,

sodi um chlori d 0 .The organic 1ayer wa ] over

filtertd asgrdt 'ﬁﬁ ‘E%P%ﬁmgﬁ%ﬁﬁeah? ?Fﬁ%%ﬁfé caphe epily AriBoBINEA pmpPirically.

g(N Boc) Trp-H was used immediately for the next reaction of fornylation.
Rf - (r\)ﬂ—iﬁ%ﬁd acetate/ hexane (713)}. C 6 47N507, 661 g.nol'.. '"H NWR
(200 ) 6) : S1.29 (s, 9H Bot); 1.61 (s, 18H 2 Boo); 2.13 (s,
2H, NH2 (am nég)follavingzxgnyples ilppirate the(effipdy ofithe nfast preFérra@domppudds85 (M

1H, CH.; Re®iBhe tAtmERthf Risiimdaligs (1011), NH (urethane), NH (am de)). Mass
Spectronetry (Electrospray), mz 662 [MH *, 684 [MtNa]}. -11 13 Decenber
2004 48 01/ 96300 PCT/ EP01106717 Roc- D- (NB oc)Trc-D-g{NB oc)Trp-CHO

Boc- D- ( NE3aupkr hi- DHgdN-BeopTppTi-CHO 3nmol ; | eqg.) was dissolved in DWW
(20mL). Then, N, N diisopropylethylamne (815 1i1; 1 .leq.) and 2,4,5
trichlorophenyl formate (1.08g; 1.1 eq.) were added. After 30 minutes, the
m xture was diluted with ethyl acetate 5 (100ml) and washed with saturated
aqueous sodi um hydrogen carbonate (200m ), aqueous potassium hydrogen

sul fatﬁ (200n, IM, and saturated aqueous sodiumchloride (200nl). The
organi® | ayer was dried over sodiumsulfate, filtered and the sol vent
removed in vacuo_
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The residue was purified by flash chromatography on silf Pesegesr 204t i ng W|th
et hyl acay@bgsszpshexane {515) to afford 2.07g of Doc- PCT/EPU1/06717
D- (N Boc) Tr p- D, g( N Boc) Tr p- CHO as a Whl te solid. 10 Yield .= 70%

C37HA7N508 , .6 .nnol . "' et at e/ hexane (515)). '
NVR (200 Mﬁ?"?ﬁ%}éﬁfﬁ(}“’m%&gﬁ %’“fsgm Yé“rf? ‘g{ﬂ%ﬁ“%cf e puthegigas é?fe‘)lbe 1 61 (s
9H, Bobjlow2: 75-3.1 (m 4H, 2 (CH)p); 4.25 (m 111, ( CH aA&g); 5.39 (m
0.4H, ( CHa'a); 5.72 15 (m 0.6H, (CHa',); 6.95-8.55 (m 14H, 2 indoles
( 10H), NH (urethane), 2 NH (amides), CHO (fornyl)) . Mass Spectronetry
(El ectrospray) , ink 690 [ MtH +, 712 [M+Na]}, 1379 [2M+rH +. 20 25 30 35
Boc- Ai b-D- TzpD-gTrp-CHO Boc-D- (N Boc) Trp-D-g(N Boc) Tr p- CHO (1. 98g;
2.9mmol ; leq.) was dissolved i m'(?%ure. of trifluoroacetic acid (16m),
ani sol e (2ml) and thi oanisole ? My for 30 minutes at OC. The solvents
were renoved in yacuo, the residu &r%t,:s};\,m\? eMgep ether and the
precipitated TFA H D B8g D-gTrp 'tered. TFA, H D-Ti pD-gTr p- CHO
(2.9mmol ;1 eq.), Boc-Aib-OH (708M§f«QHeq.), NWM (2.4nl; 4.2eq -) and
BOP (1. 539, 1. 29q ) were successyvely added in 10m of DW After 1 hr,
the [ppxture was pllluted Wi th ?_ _@@_Ftate (100n) and washed with
saturated aqueous sodium hy rogerﬁ 4rbonate (200ml), aqueous pot assi um
hydrogen sul fate: (200mL, IM, and| saturated aqueous sodium chloride
(200nmt). The organic |gyer was dr{&boVeiC O ilb. Gl fate, filtered and the
sol vent renoved § n vacuo. The res|dysopasmmiDiiE, ggc.byr @sh chromat ogr aphy
on silica gel eI-utlng with ethyl fcetate to afford 1.16g of

Boc- Ai bD-Trp-D-gTrp-CHO as a whiYe solid.” Yield = 70% C311138Ns05, 574
g. moly’s’ Rf= 0.26 {Chlorof t Acetic Acid (180/1015)}. "HNMR
(200 I?/HZ DVBO-id6) ZE%EEH%@%%%A (A| b)); 1.31 (s, 9H, Boc);

2.98-3.12 (i 4-H 2( )p) : ) 2 (m 0.4H,
(CHa' a): {;3 ~12°WD 01/ 9630 Fﬁ%r%eceme%é@gg‘g%‘?ﬁ@o 1/ 06717
0. 611, (CH)a A),. '6.95-8.37 (m 1bH, 2 indoles (1011), 3 NH (anides), | NH
(urethane), (formyl)); 10 89'(m 211, 2 NH (indoles)). WMss Sp
ctronmetry (El ect,‘r ospr afgc-D- (NﬁDCB'VFSD ([\I'Bbbi]l'ﬂn-N597 [ Mk Na] +, 1149 [2M+H'

11712b2M+Na] +. 5 10 15 20 25 -gTgp-CHO
1) BTIB, pyridine, DMF/H20
»T70%

: ' 2} 2,4,5-trichlorophenylformate, DIEA, DMF
Y :

13

Ly

Boc-D-(N'Boc)Trp-D-(N'Boc)Trp-CHO

75 ' 0% 1) TFAJanisole/thioanisole (8/1/1), 0°C

5 ° 2) BOP, NMM, DMF, Boc-Aib-OH,

: Y

: Boc-Aib-D-Trp-D-gTrp-CHO

T 1) TFA/anisolefthioanisole (8/1/1), 0°C
0 4 o ) (8/111)
R 1 2) purification on preparative HPLC.
H-Aib-D-Trp-D-gTrp-CHO
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H Al b- D' Tr_p- D Boc-Ai b-D Trp-D-gTrp-CHO (1g; 1. 7molJ PReame'<d6tved in a
m xt ure of ri oroacetic acid (8nl), anisole (Im) ni sol e
(1m) for S%Brt%lmr'léﬁbbes at 0C. The solvents were renoved |nggilgh‘§?6¥lﬂe
residue was stirred with ether and the precipitated TFA,

H Ai b- D- TrBxTymNELCHO was filtered. The product TFA, HAb-D Trp D

gTr p- CHO was puzifirgd otpy( @rgeE PehAbI: Y@qﬁ?&s@ws@%ﬁ?ﬂ M}@'gishﬁ) aﬁ%lac%%w

OxI1 00 S A
AVR- (2831 Mﬁg‘l”afeb%@%ta 5C. NIy (31%!“’5 &2%10355%24 ?’@7311 2eq. )(ﬂéld agmonigation b) ):
1.43 (s, 318% (B-&n(,ﬁeb)))were?atﬂé'd furpestibdly, Tl(ﬁhﬁxmré was dilqead \'-aﬂtﬂwatel(

4.62 1% B 2
(CH) R A éh %%@?ﬁ@mprgépﬁa% R ]Ey“egef‘%adf‘ é”( Rapuo é‘§$off°r81§p‘§18§t
H2B (2 mdﬁ]aegl}l)esoilds (m 2H, H4 or H7 (2 indoles)); .6-7.8 (4d, 2H, HAA
and H4B or HAfeRI= 9];%8) 7. 97 (s 3H, NH2 (A b) and CHO (Foranyl));
8.2 (d, 0.411, l\ﬁllg g n|| ; 8.3 ( mIH NHA&B); 8.5 (d, 0-611,
NH A _ (di arni noc);l 19889 % 6H NH2A (diamno)); 8.96 (d, 0.4H, NH2B
Edl grr: no)); 18 1&*4946qomb3cofonmwwpmbvm@ﬂue}xjm(1a<g1g? (s, 8 jTl m Elzg
i ndol e)); 1
(i ndol egf% ) I\/assﬁgqﬁe’%% me@%iJfZ I%(Iél ec Q%O(Iag' I)H r# %PM? Iﬂrﬁ“l—lww"ggﬁé) [ IVH—|] +.
Anal ogous (Qﬁrﬂt}hé&h pavie rJfa oTfedlz); dlr2 (sbauplet, ﬂvaHa,‘g 4(9\5rﬂs,dzli[‘;ct§-1 @anpl e

g 45

H Ai b- DM HEHDS 2 I OR (400 MHz,
DVSO-d) + 6@ &@Mm el at fsoéljﬁ:aﬂi% HSP 79}}@ (S Igril_% (1 23 (s,

111, (CHB) 1B (M?%)%PBCEOIRW(@%EPFPWY@JB'SZ@AS [‘M}ﬁ) B OM a5 621-‘2& +HI*CH?,) 2B
(Aib)); 9332R+B&J(4s, 6H, 2 CH3 (indoles)); 2.93 (in, 211, ( CH2)0) 3. 02
(m 2H . CH2)W: 4.65 (m 0.6H (CH"A); 4.71 (m-.0.411, (CHc): 5.2 (m
0.411, }YcHa' B); 5.6 (n7, 0.611, ( CHa A); 6.95-(m 4H, H5 and H6 (2

i ndol es)) li@-m)_rezaﬂga;ﬁ@m or H7(2 indoles)); 7.6 (m 2H H4 or 35 H7 (2

i ndol es)); 7. 92(—§)rT11p|-'NH . 8 bF@ioI |e%wa¥d%§ol(:§dm%§ﬂ@ (g??ééﬂf 8. 05 (d,

0. 411, &B EM%Q RH A

(di ani no)) E"%éﬁnlﬁ %ﬁ)&ﬁﬂ%‘ﬁpg g °E>é‘8‘é‘f?ﬁ%lr°h?m&1 z’é@?@i P3esbyemCT/ EPOL/

06717 (di audiierbip the stBTEﬂﬁnléﬁmre TOAdIpti bR as bt(hiilaimndel) l).ydrc’tgbn&Br L4hr. Gmﬁélqlzhc

N H A ARG on Ond

N H7J, %u n “‘a’?‘l’” i Z'E"p (éh n’% ’]fﬁ lade; H28 érﬁ‘gg g%'%te pé‘é’?s rSHiS’E" §/
(El ectrosﬂ?ﬁ%‘“"?ﬁﬁﬁrdéé H?I@I"PﬂNH IorlsFe0iB  NNMVE- Al b D Trp-D-gTr p- CHO
Boc- N- Me- Ai b- Ot (| GAY afiDMF] HCSBr-T -19}1@ 9:)mmS1e DsBed-retlOpNEbRY! ene

st UG B RE oo h 35 1T S8 ™
added to aAftmliuy thamiximreayas digtempnth emylmma@(mwpnmmﬁﬁsnmml eq )
and trigf %héaﬂs@@dzﬁx%%%ge&é%ae ('ZOOIHBt ?&&s&m Hydrg m‘t)e rgzé(gd‘ L r

reaction tur to roomt rrperaturea

24 hr. ThdMp 2% %‘18“%83 awwﬁﬁ %@a 4R EIHO%@ COmde e argepiviyer xveg ﬁ*éfzr Wi th
sat ur at ed sodigtenifateshtiérodmiiyitie egedmt eﬁﬂid&&ﬂaﬁ a5 L orP4¥SOEYS POt assi um

hydr ogen %ul fﬁt,le bs@ﬁHmehﬁ gl%aturat ed aqueous sodi um chl oride (50ntl).

The organiT i'ayé'Tp‘ ed- over *Sodium sul fate, filtered and the sol vent
renoved in vacodeldF#%.esi due was purified by flash 15 chromat ography on

silica %alﬁ el-utd=ng WG, ugstdbracet ate/ methanQ f 911) to afford 180ngy
‘Rf= 0.48 {Chloroform/Methanol/Acetic Acid (85/10/5)}.
"H NMR (200 MHZ, DMSO-d°) : & 1.28 (s, 9H, Boc); 2.75-3.36 (m, 4H, 2 (CHYgs.
4.14 (m, 1H, CH,); 4.52 (m, 1H, CH,); 6.83-7.84 (m, 14H, 2 indoles (10H), NH,, NH
* (urethane) and NH (amide)); 10.82 (d, 1H, J = 2Hz, N'H); 10.85 (4, 1H, J=2Hz, N'H).
35 Mass Spectrometry (Electrospray), m/z 490 [M+H]", 512 [M+NaJ', 979 [2M+H]".
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(53% of B oc- N-Me-Ai bD-Ti p-D-gTrp-CHO as a white foaht December 2004

Boc- N- Me-vwo brdasdr p- D- gTr p- CHO (180ng; 0. 3mmol ) was di ssetweshivéyid m xt ure
of trifluoroacetic acid (8ml), anisole (Im) and thioanisole (1m) for 30

m nut es | : rWere renoved in vacuo, the residue was stirred
with et tcg _j;ml- TFA, N-Me-Ai b-D- Trp-D-gTr p- CHOvvas
filtered. Th @qeraﬂHmD Tmmwﬁmﬁmm T2p.) BagtispelGHOn(E8SnTjrild BHnlya

fi
puri £1 UL sarmaicﬁttemu@?afém(bwﬁa@(ﬁzgod%ﬁ;ﬁ&a@%ﬁéﬁgﬁg@%@ 5? r 5”11100

6
O (Al 17508 D) velt Heotseiughy gy Ages | hsgaipbire wes Giletoyth ek’ (- 411,
2 ( CH) p)acetdteqB0Grmi) aid Washe@Mith) satfbat@Pagbous s@difinhydroskah cmﬁa@ﬁ&@ﬁbomﬁ 9-7.8

E;nm dég)ja %&ﬁ:ﬁg%am n)et?’d%g%gglg%}el%(]%&ﬂé ﬂﬁ%fﬁ’%ﬁﬁ%ﬂ%@fﬁms sl\’/ﬂ'é‘? ‘@Efgtdter onetry

(El ectr d%@ﬁI&D)ThGrQTE%m@l elzgas[dmeﬂ-l]f){’er sediumrsplfite, AltdredMind e FolperDrgddved C( O) CH3
Boc- D- (N, BaghT DVF
o) B i ESE%B@Q E{ﬂbd*ﬂy(ff% 2?5#1?@3)1 iﬁ?@~§§8 ?}gﬁgce&l laI(t,l{]ya\n hydri de

(20nl). Then, NN-dj et yI am ne

(SaomL asstaty e Ao/ TR ARAT 9 ot Hoc DAV BopHab-h-AYee itk t avlite w t 1

et hylijcacekdt e (1 OOrn) and washed with satur at ed aqueous sodi um hydrogen
car bonat e (1 }g‘ueous pot assi um 35 hydrogen sul fate (100nil, 1M, and
sat ur at ed aqueous sodi um chl oride (50ml). The organic |ayer was dried over
sodi um sul f aGeHAMQsef89B-makl- t he sol vent renoved in vacuo. The residue -14

13 Decenber g@%yg){gfgﬁg@@gg,heﬁgkgpﬁllo67l7 was purified by flash.

chr onmat ogr aph eluting wWith ethyl acetate/hexane to afford
370my (73% %@%@@&%&%W )g(l% Bots) THpBepo) SBits, JEL Boghil 6é (sol i d.

Boc- Chs( BEBBORT (7St (GO 41, ao(cmﬂnﬂ@ @Hscm 0 8&152 SHY osleg gll)qu?s ;

i ssolv i ani sol e rn an

t hi oani 2@?‘5&1@:% é’ fmq%ngﬁl?&)ﬁsm nu es a gesaﬁ'he solvents were renoved in
vacua, the r Beciramely dRleefraspra), av'h 690 [MAHT RE2 Pvieda]) LD ERMFRR,

H D Tr pabbg M}O)CHB was filtered. In 10nl of DMF, TFA, H D Trp-D-gTrp-C
((?)CH3 (O. 52nrm| leqg.), Boc-Aib-CH (12l ng; 0.59mvl; 1.2eq.) , NW

(2301 ;- 4. 2eq.). and BCP (265rrg 1.2eq.) were successively added. After i
hr, t29e Bec:DAINE d tH et hyl acetate (25ml) and 10 washed with

oot od aq%g@ﬁfggmwﬁaﬁf?é?ﬁ??%ﬁ 1L SRR B (5

hydr ogen sul f I Um-<C (50nt) .
The or g&ﬁi‘ﬁ‘:‘mﬁ) sagi'i“} ezi“%vrg?a“é&@id%(gmlﬂag geq.} fma er ed and t he soI vent

removed BhﬂTﬂﬂﬁdt&aceﬁX@)Ib&ﬂiedﬂﬁe(\mﬁ‘g lDllé § ekt daded.| 5y 101 BORLI OGS
'SI': |p| Ba 9@5&3% %%eweﬁmﬂ%b 1\151% aff%{g 249 é‘?i’? of Boc A| b-D
( 249r75; Cﬂlbomfn@ﬂﬂljﬂ egisspoddseind h)ndrcgcxmxlfajc (QOOnﬂ IMD bt aqumoﬂaceu c acid

Sm) ., | 0C. Th
solveri St Bl Mo @M OBl Wb BB B 1

preci pi l'l‘fé}&rerpﬁ’veﬂl%"‘ﬁ?”‘?r%"@ i¥iee)rP @@ BesTwili vesaged The product
TFA, H Ahﬂeﬂiaﬁhﬂomxgﬁemreﬁ@a)lﬁﬁﬁa Raen. 23% was purified by 20
preparative g?é' mtﬁﬁ ta C18, 40xI OOmm 5mm 100. A).
C27H32N603, )}rsz DVBO d6) : 61.22 (s, 3H OB
(A b)3)0 1%44CheHh, N30, 66z mol”.
"H NMR (200 MHZ, DMSO-d°) : § 1.29 (s, 9H, Boc); 1.61 (s, 18H, 2 Boc); 2.13 (s,
2H, NH, (amine)); 3.1-2.8 (m, 4H, 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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);"1.8 (s, 31L C(OCH3); 3.06. (m 4H, 2 (CH2)o0; TaDPecqmperZa04 (cH) J;

(Ai b)
5.6 (m 1H, 9-7.8 (m 10H, 2 indoles); 7.99 (s 2_ (A b));
8.2-8.6 (|n Ogﬁ%@m 25 (am des)): 10.83 (s, 2H, 2 N H‘E‘fﬁg%llj\lg’)li Mass
Spectrorre 39.32 [Nl +H } Exanpi 5.

N- Me- Ai b- BHEMe- Al b- OH (1.09g; 5.04nmol;  4eq.) was

di ssolved in anh-ﬂD @@Boc)ﬁ‘kmbrglﬁ'BoB}l‘rp-ﬁ-DMlS)nmoi b@p] wab dm;o%d i DMB‘

ai tor 111 (0R0T ahes i fiftoploPdiomide QR tedil d Sl o iRl 1 U1

H D Trp- Exlgﬂﬂrgpléem ®raze {dad dfier 30 pannies the misgre wasgithted witk ethy] @niatd e
(580mly 3¢138Ah) arldrwadkBd Bith SRerakh |a@ﬁéoﬁ§scfd§iﬁﬂrh drdb& daﬁ%taiec(f?o@ﬁ;‘lgt H4hé

slow y vvarnedtor omte r Bﬁ,‘ stogsd after cfure was
di | uted WPRHSEFHY yigee @ﬂ% %@#é Faverns sodiam sideride 9rddus
sodi um hyﬂh@ggmlca\a}tmms éridd ddBndofjunasyiifab Sltped asdihe sbRyeaetediH |viz§a£di‘

(roonj, 1 : anl C
ayer nas T Paus Fat b R B SN U5 oRRR TS B BHS B PR s it s8R 0717
over sodi hmw{ﬁfél &0 affqri tzé’ﬁ'ééf BMM@@@@T@MWB%H@#GHDM& wdite Idslei resi due
was pu [?fl ed bY1elch=@§% chromat ography on silica gel eluting with ethyl
acet at &/ met hangl {g];& éo afford 530ng (70/a) of Boe-N-Me-Aib-D Trp
D-gTrp- (O CHHglaOnitP am Boc- N- Me- Ai b-D- Trp- D-gTrp- C( O) CH3

(530nmg; 0. 88rmDEP. Ma{s«athbtlasa»dtv/ﬁekana(%)}m xture of trifluoroacetic acid

anml ani sol e. el 0l } N t . _The

gol vzants wer e Fli(alhrrjt?\#e n vacuo bséi 3 ngugﬁ&ocg r(ﬂsegﬁﬁﬁ?ﬁ; %ﬂ?&» Had t he
preci pi t abed; ZFEA3- INDEHAR 6CE, )k ﬁzﬁ)(lgTﬂér(C(I'by&@ 038 (M, DH&Y, €A ePes.p2 oduct
TFA, SEO(EHD e, 8 551855 $H32 MiBStnads, i of

pr eparl\%tgtv:a(-nﬁlogPLé X 'tB(;rs del ta pak, (%%%Wlﬂ%—?%%{m %ﬂnghzfgggmﬁg&s)
C26H34N6 . "H NWR (200 MHZ, DMSO-d6) : 6 1.17 (s, 3H, CH3
(Aib)); 1.4 (gﬁaﬁlﬁpeﬁhﬁnm (Elgckosprdy),/8/2(690 MH]C(@)Z%B)Na]’Z 13% (MB%H
NCHB) 3.15 (in, 4H, 2 (CHp); 47(m 1H, (CH)J; 5.55 (in AH (

6.9-7.9 (m 10H, 2 |ndoles . 8.2-8.8 (s, 4H, NH (amne) et 3 NH (amdes))
10.8 (s, Bgg-Ath-Ir Dy ) . Mass Spectronetry (El ectrospray), rn/z

503, 199 WbH e BV 0BT OO Rkt Cas%ogg % e
0. 3B &wgg%uoﬁ%www e Mot M U Bl ™

1.2eq.) \/Q@EeThm%F&‘eﬂ@éﬁ‘v@‘Pyerm}Gé@lvq&ﬂ@ébﬁ@ldmmemedw&lm&mEmMewas over.

The m xt yr&.iV¥Bse tﬁ_@ ]b yjH@%ggthIGQZSHﬁ) and washed with saturated
aqueous g{)dl um n%ﬁ (50rrfL)L]] g%ﬂeous ot assi um hydrogen .
sul fate (50mL,T ﬁ/}ﬁfj Y Rbded-bAthC HdrPeras; 1(555 The

or gani g5 |(@yeil; 4zs; )chnﬂabmﬂeisgsbdeqmwsml shedegsivély lai@sdeiel 10aN@f DVEr, S@ﬂté&qm

d f N4 T Tr.p- CHO f 25
oc ( Nagdl B RS A G HBCCu MRS B ld Bl AT SRR ol o o
trifl uor cadiem kydregsh @aqbemf; 208mi)s privsots prtyssmihydipersilied @OQmhilMY end 30

m nutes abudfed 4 ygeoussgahfﬁﬁmﬁoﬂa%r@omﬁ G anm%pwam?eér&%%uaafas stirred

w th ether_ and D-Tr - was, filte
suifate, filtere anla tﬁe g)lvent removed in Eacuo e residue was purified by flash

30 chromatdgraphy on silica gel eluting with ethyl acetate to afford 1.16g of
“+.  Boc-Aib-D-Trp-D-gT1p-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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The product TFA, HPip-DTrp-D-gTrp- CHO (127ny; 42% Dﬁlé%m?ﬁiraopﬁed by
. 30 pl epawetviveue HPLC (V\aters del ta pak, C18, 40x| OOpoEBIzRsTE7 100 A)-
C28H33N703 , 515 g.nor'. '"HRW (200 MHZ, DWMSO -d6) : S 1.81 (m 2H, CH2

( Pip)); 0%113(c(: 6.95H27 g% ﬁgz indotks ?f@ﬂ)%lﬂm?(a&ﬂé@)) N}?h;?r@tzlgé%l%@gl p));
(111

68 ( é

|ndo|esf°m7¥@8 P (mr?ﬁ rryl)) 8292(m 61-1, NH2 et 35 NH

(Pip) et 3 NMe(saSpet&m)n)eh'ymleetrc(smayﬂ Hilz 525 [NEHH", RO, 1149/ B8 1T,

Spectrogﬁl%%& %Etrospray) , rn/z 516.37 [MrH ', 538.27 [MrNa] +. -16 WO

01/ 9630 cenber 2004 "/1 P01/ 06711 Exarrpl e 7

Pi p- B Tr p- DgTrp C(O)CH3 I n 5ml of DMF, TFA, HD Trp-D-gTrp-C(O CH3 (21
) @oc (N4Boc) Pi p C]—I (121rrg 0.35mo | ; 1.2eq.) ,

wer e

(. 2eq.,
successi vel yBQHdce‘g' rEHg- Qéq%&lfggg 7’3‘%@) Wé%l@ﬁ%‘f?d\ﬁﬁé%v ¢ofThe 5 i xture
was di | gifebrdcetic Sﬁhﬂnﬂ@ﬁis&lﬁlmﬂ%ﬁﬂi&omwﬂﬁﬂmrmhﬁm&@é atroaceﬁmaqueous

- sodi um dr.ogen car ate (5 ssi_um hydr ogen | fate
(50mL, {%em% § a5 t??a c'%’qg‘e %Féd'?qmsﬁﬁ\'rﬁ‘ﬂ ﬁ’g"?’%%%ﬁ 8 rgani c
| ayerl owdE AdEi-atb-ByEp E-Ga"mjﬁﬁélmsceﬁlwedfl | tered and the sol vent removed in
vacuo to aff o o -
Thél piiot (B BRI Ry ‘3? &ﬂaﬁﬁ@myﬁs@ﬁn&g%#a m xture

B N4AB P D T Q. 29
01(‘)C 'EI‘IF%% IpE]é"(PB-cL Eég‘g’xr QQI(“‘Q (I'm ))a\r/]vgs t hi oanisole (1 n) for

30 m nutes aty;dl€=5Pke sol vents were renoved in vacue, the residue was

stirred with the precipitated TFA, HPip-D Trp-D-gTrp-C(O CH3
was f||teredcf"ﬁg‘g\soa24i EIYRA, H-Plp D-Trp-D-gTrp- C(OCH3 (135ng; 47%

was MAsrifi ed'%Mﬁ‘*?ﬂM}!ﬁr BDNSQ-dBPt “F'R werredation :dfel ?-h(s ﬁHkCHg:m&b)) 40x100mm

(5;]' m2H19%|§| 3}19@1"3(35%93‘2;97 (E?;QH%(('?@%&) 3.1 (1'5' jﬂ ; O(|03||6|)o)) 531179
(m 8H, ¢ fa"‘p 31(‘140@(%)@014) ?ézv» 1H (CH)
): 6. 9m&sx)m 0601 (4428, rI@QIeEH)B (2 SnddIR))( 7.8, (b5 B, Hl;larH?(:Z mhbx(asm p) et 3 NH

%%Peiffé)sprﬁ%“ﬁrﬁ?é?&*@ XY 23*?? BTHE P20
it ekl ffg’m; (mm%% ”’i% :2‘;22‘3;‘*’1 iiﬁsgaﬁ i
b AL odndy) vere

gugggs)si%%g g & Rf(fledr 12?)31?%8&@5?8 @3%0(1?)27&30[ m xture

was dil gnéde)d th ethyl acetate ( 25m) and washed vvlth saturat ed aqueous
sodi um hydr Qe sAREER ik y), B0H 294 A draTa rogen sul fate
(50nt, 1M, and slgtet%ur a%$aque us’ sodi unﬁvI f}ir? eE'Z?UI The organic

I ayer25vvas dried over sodiumsulfate, filtered anal the. soI vent renoved in

vacuo to af f analogtmeynthsaniveReei¥mda b ﬂxe@oﬂcﬁvﬁg@b@ asnd: foam
Frnoc- | ssoni pecotyl -D -Ti p-D-gTrp-CHO ( 4. 1mmol ) was dissolved in a mxture

of DWF (8nml) and piperidine (2nml) and allowed to stand for 30 m nutes.
The sol Baamplede HAib-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 (4s, 6H, 2 CH, (indoles)); 2.93 (m, 2H, (CH,)y); 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 -



renoved in vacuo, the residue was stirred with ether %\%Qef’%b‘?fr@gﬁpl t at ed
35 | soni pegppylede P-D-gTrp-CHO was filtered. -17 13 Deggepp ?}4 5 10
15 20 25 30 WO 01/ 96300 PCT/ EPUL/ 06717 The product | soni peco y

;gﬂpc g;@mfgmg)% 75%%4&@@1{%3&%@&%%@%@% 36551%?6% ef)%del(tzgo
MHZ , DVES X )in Oh'y))i 1@{30@1 %N o @4R1RilpPT (5, 94K, Nrﬂﬂzaimdol@)) (Pip));

2.7-3.3 8 St 1H, . 5.3 et 5.7
(2m | H, (m(cmmggﬁs 6. 9”*@“9@1&@*’%ﬁ”°5‘”?’3%30?£’§)+m7 97 ((2sCH) 1?4, CHO ©

(fornyl)); 8-8.8 (in, 4H NH (Pip) et 3 NH (amdes)); 10.9 (m 2H, 2 NI1H
(i ndol &s) Ex & smﬁé@mteﬁeTrpsD-gEipe@HO)spray) mz 501.36 [MtH){. Exanple 9

| tyl H
5o b & o PO SN AR B h g ool BB T i Bty
0. 4mmol ; {10pdhand coom M0°C1Hs8, ClleycAoI@églcyrbedmIBdiSémgsﬁwmnm ;Andenl) wds

. 2eq.) ma&ieaunm@tml e Gitedion Af Dey, J;ésﬁadyak@§so1ﬁﬁtﬁléo%@£ﬁlh§m6€3 over.
EQEWZ‘té&ﬁaﬁJYs“%‘-ﬁgf’ N UL Uy R L S R
hydr ogep stibfid (b (fink reactidn mirrioke saks Lqroaﬂﬁdrarrmhemtﬁn shificrtitze Rh@ Elogfed SONML) .
fenmoved | He 204 1 a?#ﬂrgg'a%%s?@a%. Eist S Crml s SieShon By taeeds & A
f oam Fnowauepaoividpee bydpgsmagonge (3Pm cgu@uqstass(lmmgmm sulfaie (dO:s,\s,oI ved in
a mxtur el faQB’Eatuf&ﬁéﬁléqu%\.@ sBHRAT dnibrR (5@111)'%6 &Eé?n@ia&&‘% di@agfgnd for 30

m nut es. eso residue was _stirred with
et her andS i B‘F%@ dﬁ{e\ﬁﬁ%ea&dIﬂéeoﬁrﬁr’?vﬁﬁf(:r&wp’e%"'f’f’ﬁmbt%ﬂ‘ﬁld@@D)aéﬂuBﬁ%hEY flpdht er ed.
The pr ¢sl udtromsmgr@hronyithgaIrepniﬁgg‘ﬁthpathﬁ(aQtﬁb&ihaﬁWJl B4 for®ss ified by
preparati P £ . 5 pm 100 A
029H34N60§% /!ijﬁgm Wﬂﬁ’ B é@cﬁg%%ﬁé%%%? 8 1.66 (in, 4H 2 CH
(Pip)); 1.79 (EOC @H%P‘g LHOK130me; §r3mmol) was fissalvedin @HixtRE p) ) ;
g 246( En clﬁ-iijﬂﬁ&d)acdl,c aﬁldf(gmi)mmﬂdth (1 Ihhd M&ams@lthﬁlQox(SU miikds 220t EgleeS) ;
m
(i ndol es)} OA}V s’\gergn(,m "pe')dn%" cuo{\lEF éeéﬁngs‘ﬁﬁéwapmqﬁ ‘Sé“z?zfﬁfREFF}Pﬁateﬁxarrpl es
10- 62 T0eTF4 Nmb&ﬁmﬁlﬂspmwm 8feredd in similar manners: 35 Exanple
10 H- Ai'b- D- M Prig{hrBa U@l fr-MeESBIREp. D-gp- O Shng; 2596, asu G801 by
preparative HPLC (Waters, delta pak, C18, 40x100mm, Spm, 100 A)
C,,H,;,N,0;, 488 gmol™.
'H RMN (200 MHZ, DMSO-d®) : § 1.19 (s, 3H, CH3 (Aib)); 1.42 (s, 3H, CH,
25 (Aib); 2.26 (s, 3H, NCH,); 3.12 (m, 4H, 2 (CH,);); 4.66 (m, 1H, (CH),); 532 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

- 14 -



Exanpl e 12 H A ib-Ti pD-gTrp-CHO 5. Exanpl e 13 H- Ai b- {DPeS¥BRg#OP? crio

Exanpl e hgoled¥y D- Trp  gTrp- CHO Exanple 1515 N PCT/EPO1/06717
Met hyl sul f gnyl - D- Trp-gTr p- CHO 10 Exanple 16 N Phenyl sul fonyf D

Tr p-gTr p 15
Exanpl e % punﬁ-E%( %nw@felh ]11:01%%{()?1 wﬁ&%&%ﬁ&ﬁiﬁﬁwﬁn O@%Pacgiﬁkﬂ?&%gtﬁ .
Ai b- D- Tr@mmmmmc—l‘)ﬂﬁ'& @egm’é rmq%CngSr PHwhity solid. CH( CHB) - CH3
20 Exanpl e 211?6@5 @wﬂ' @r@ﬁb%g@@o , (3306370 2Bl &@%Tl p-gTrp -CO
pi per| di n- 25 Exa I nol arrpl e 24
DO i s B neaacho s el e ) S Rl &
Tr p X p3(aRirfekd-at OMG. T sE}vaﬂtp wereX6mivedVi véduo, Be Tesping ivas-sG@edOvith ether
Examl gphenyl 35 xMe 28 N
YAST bD?’SEg‘@WBIP&ﬁ pyr ?%?TPQC@FQH PR oY) 92 Mt e 13
Decenber  2004mA0ng DETHER TG H-BRDP D ETIFCENEE, 0.5mmol; Leq), Boc-Aib-OF
N Me- A|b l(p&s b HepagTrpCHO
5Exanp I?E%l%p%g%ﬂmmﬁd)i g bﬁ%ﬂ;‘?“gz LRBOR (b5 1 % g 32
N- Acet yI SUBGGFFIW Ty pdfedoAder B ibn mOduRWas dilyied t'ftl‘r%y gaﬁef?t 0 Exanpl e
32% (Fg § PWhsted I‘rl]tﬂ @M@Ga@e@@?wm Bl gen carpénabs (B0ml)g Tquro@pdRiBivib Exanpl e
- rret
N- ( 2- ani %{h@t,s (S(?}%lpw gL nna?eflllél:;aqg gzﬁngﬁoﬂg%nﬁﬂ( EVe Z)rgamc
N-( 2- ami nperawamﬁe;l loverrsogipin sulfatg; g T gndcie &l@nﬁoanmeém@uem%swqa
D-Trp-D- lefinNadBatbtdaitRd C( O CH3
25 Exanpl'd E el bﬁ-%m%ﬂﬁib%mff(’&% ézt Wt St (D) -1
Nal - g- ( DY4SmaNSPYe)f0b Beg1Al @3@%@@%@ 0 ““ o2 1 RVN (200 MHz,
DVBO- ?g: S 1. #4c-amiDITrh I()%mp-@(o)(aig,@l@rﬁgﬁdobl)z)nmﬂ}\ﬁs Gis&Bvedrin adixtur80 2
(8?-01) 7o%t§ﬂgoroggghc B (g:H%) artisolé anﬁﬂ"%&u%%mg(?lghnjﬂlj'for imuteé 266°C/ 184 (M
solvents were removed in vacuo, the residue was stirred with ether and the precipitated
TFA, H-Aib-D-Trp-D-gTrp-C(O)CH, was filtered.
The product TFA, H-Aib-D-Trp-D-gTrp-C(O)CH; (80mg; 23%) was purified by
20 preparative HPLC (Waters, delta pak, C18, 40x100mm, Smm, 100 A).
- C,,H;,N0;, 488 gmol™.
'H NMR (200 MHZ, DMSO0-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 (CHy)p); 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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(in, 7H); 8.25-9.45 (in, 5H). Mass Spectronetry (FAR)'3 REGeMbRsZOPfAH] ) .
Anal ytic HPLC (Delta Pak 511 C18 100A, ImImn, 214nm__eluent: H201
ACN 0. 1% TI‘I"A’“I’”S?"le ent 0 to 100% ACN in 50mn), tr = Z6Y08MAE7 990
Freeze-dri ed Conmpound. 35 Exanple 4343 H A b-(D)-2-Nal-g-(D)-2 Nal -forinyl
-20 1 3 Pecewiium s, ftged esolvent ggneyedd vacuo. Thqareﬂgw weoBifiveby DVEO4)

61 18 %Hén&ﬁ t@%ﬁp}%ﬁé&sﬂ;@a Qﬂ%luﬁﬁéz? ethy? et m3tHah&), {9411}4110 aff%rd( C':DZ) p)

7 76 g 0é301(1§1(70f/ fB%'W@ éMﬁé‘@P@éﬁ%‘Pry (FAD) mz 497
EMFH) } . Anal yigos-MNIRLeCA (DD Trp- TRgKrp5C(O)CHS (33004; Ol88tdnmitywas maebwmm al uent :

20 | A0S s hero B 5 iR B BRI, 0%
Ci H31N5OR°C. Tig: Slvpntsrwire removeﬂzmnu«e Aberenidpe wenBTredoyith @henasdahﬁj 1. 42 (2m

6H, 2 . < Aier 0: 4.81 1H,
CHI ) ,%ﬂ&?@%gﬁzﬁ%éﬁg ]ﬁg%é% CH, s Bt ca jo e 6(5m(m 611)

7.91-8.1 (m Eﬁyprodgcrzl}fé&i\’% %Pé%‘g %C%%H%Q mg_,(;fog waspurifipl N H) |
15 Mass %9%@& a%QEHPI(O:QWE)ters deth 2214 86 8, H0410BmmASainyt1i00 APLC (Del ta Pak 5
C18 100A, drﬁ@,o Iuent HBO / ACN 0. 1% TFA, gradient 0 to 100%
ACN i A950m : n)-2s §¥3 92% Freezedried Conpound. . Exanple 45
H-Al b- (D) - 2- Nénmw(gowwm @Mﬁ@-d‘lzoﬁ 631 64 RBDCH, 48%))y 1 rfios: 31, GHAMBY):200

Q‘%ﬁ% é( nﬁ'zi@%ﬂ( )@Hs@@tﬁz(ﬁi ?47(%19&?0%)9”1 4aH, 2
o 571
o) sy a6 TR oy S O 4 NPT it 3198 4 (o
81-1); 8(Qx§rd95 ;3710(fms ﬂ'ﬁ)Z]ﬂIﬁi&ﬁdcﬂlés)p4P in, il ,NH 5t2t5 l\/gig fggztrf)ﬁ;ry
FAB ), m n,
(21 4nn% eI u e assh?%ﬁ'fﬂf“}&&%%ﬁi%%%&;mggpﬁbm E@k‘to 100% ACN in 50min), tr

=17.30m , 95% Freezedried Corrpound Exarrple 46 H Aib-(D-Trp -(D -1

Nal-forr’r}ﬁ &2_@ ’ﬂgzp . "H RWN (200 MHz, DI\/BO-d)S 6 1.23
d 1.41 4-3.6
21-L (G p) hs@é% i gT@@Pﬂ%"%ﬁ 3ol ey (m

6 99 7. 1B donN'BA4)PiB-GH ({30mg; 938 niind51 Bed.), MVMLABS)L, 4233 280 BDP((r‘rﬁ'hﬁgi)  10. 83
iﬁf?yﬁ? E’g@%f i tsﬁ%ce@f ﬁﬁ} fn}ddeAﬁgplﬂ tides; thgﬁeaAB@ﬁ Wéé Svéfj

4nm . el uent 1 13
Decenber mme‘m@ Intebuih ebyiaetaty @9mdand veshe Wﬁ%%qB?RHSGOQIB%O% ACN

i n 15m n Hyhesped BarbehalOGWnhpieduspdtisijum hydroged sQate (50mD M), diderested ed
Conpound. 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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Example 47 HAi b D-Trp-g-D-2-Nal -formyl 5 C28H3I N5CB13 P8sergPersd®®4 ' 1 RWN

(200 MHz,y 95/?@399 : 8 1.22 and 1.43 (2m 6H, 2 CH3 (Ai b[\,éT,E,,u;,Ugg73 3 (m
411, 2 (CH2)p) 464(|n IH CH); 5.37 and 5.72 (2m 1H CHa.);

6. 97- 7#%#%@ D7T1$2D g44754(m 3H); 7.66 (d, 111) 7.78 (m
111 §’< 29,4 10 Mass
SpeZ:t romet r yIy @\ DMFZ ﬂ% 'D’#Tmc‘g@f@g{#ll_%n %% Eéqsg C18 100A,
I/ m nBo MBE)P@l(DmemlulrﬁOBBnm 102¢4% WAL (130r1d04.2ed.) ﬁlthDEQIW\I in

10y (o) 036l e vt ESCAOR ARl M, SR i 0 e

DVSOsd amxtﬁrelwwdqusgd waml ethgh@etem (B5mnl) and washed with saturated-megysispiivm . 73 (m
1H, CH2 2

3.54 (n%‘yﬁﬁ‘%}c iy 4%"%? m%"e°gsp%;&5 131%’ ?Ogeﬁsgﬁté i mgdﬁ“ﬁtw?l A
(m 161aguesps saHpm chh?{l fle (F9vl). Ths oTgRpfC (AT Hé%?“ ?ﬂf‘“ﬁﬁé Arithie ?ﬁ

fornyl) andhe Gofvént rbitovid ivaci2Dio Ml ipe@'Boc)Bipr D-TrHbgTroS)aH asal z 477. 46
[ MeH) + 499.42 [MeNa]}; 953.51 [2MrHf. Anal ytic HPLC (Del ta Pak 5p C18
100A, | §9a n, 214nm eluent: H2O | ACN 0. 1% TFA, radient 0 to 100% ACN
in 5Qgin), tBos—(BI‘E@J}Pm-DQBﬁ@-EfTBEQ(@d@HE@i@@ITQ@MWGS 8DIB@HH"BIT@X?!196 of

H Al b- (@ﬂ%)g-@% ?é]&(sgr@ QJJo&(ﬁ _ %@amﬁ@fmmnm at 0°B|\’ﬁ1e!'|( 400 Mz,

DVBO- d6 ; CH2
3 1 (d s@lxgr)ts “@f%m@?fﬁd mzmyu@ 35651%#%“’35?:5!%%‘5” W@‘Ef‘j’(“ﬁf%%@f PmﬁlPst(ﬂt% 111, )
' D7 frp-D-g2p-CIG)CH, GHda filtere6. 88-8.91 (in, 1611, 511(Trp), 4H

&B“”N Hf’ Nﬁa‘@egb ot D TR, (| o\ A0, 37 (2=

[ MtNajls+ pRiparafive mmwatemwm QIR 4O Demma SPak LYHYAL 8 100A, I m | min,

214nm el uen f ) %% }’Ll% TFA oo gradient O to 100% ACN in 50mfi), tr
=10. 35 989%* ee edrie Ex
N( Me) - A b- ( DYEFMN a@é’?éﬁm 4 51@ %é@é»n’b%‘r ol NG 03, 5

04 g. mly:3 {m, 2H, E}Bl‘(l‘ﬁp())ﬁ}@(l (M—IZH DIYEED,)56)2 CHI (P47 (B11H, CHD o). bxm, 1. 63

Gor? A o e i o) gt gl 6 g 1
CH :30; 1'0864{!r82§62€‘hﬁ esBH (Trp), 4H (Dht), 3 NH (ani des) 5 2 NH

(am nes)); 13,482 @eb&esxm?mﬁeoeg@mmy s6Ele VOB ay) , i z
505, 31]M+H)+ 52 70[|v++ ytic HPLC (Delta Pak 5 C18 | QOA,

| myni | n, 214nm el uent X HZO/ ACN 0.1% TFA, gradient. O to 100% ACN in
50mi n) H)SZBmme;aoQﬂ%—Tﬁrwka}Ha Conpound. 10 Exanple 51

S i v G L
(m 125 mf}lsgmaﬂco(lmoﬂ A44my 4-1pmpl; 17599 W(}{@B é évg] R ogifﬁ g,3 31
( m 21-1) imBof 1(2&1) wikte dikcesdivel) aldad. Alﬁ)ar | BfdutésythbreddtionwaS2vémThe H, CH. . )
61 nm1x'%u%‘é was dJlutzzd m6tg egly? ace‘ate (25ml) and washed with saturated aqueous sodium
hydrogen carbonate (50ml), aqueous potassium hydrogen sulfate (50mi, 1M), and Saturated
aqueous sodium chioride (S0mI). The organic layer was dried over sodium sulfate, filtered
30 ard 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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15 14H, '5H (Tip), 4H (Dht),' 3 NH (anmides), 2 NH (ani heBpyembey 2884 (s, 1H,

N H). I\/as metry (E| ectrospray), mz 505.43 [ MrHI+

[ MFNa] ' ' . ZW?Ps’?‘%sg@HPLC(Delta Pak 51' Cl 8100A, Irﬂhnln EI%%%K”“G%Vuent :
H20 | ACN 0. 1% TPA, radlent ?to 100% ACN in SOma) =1 1 mn, 98%
Freezedri ed Co%%ﬁ?ﬂﬂl“ -2-T-Rigle-HA (86{10@)2 ﬁbw@mpqudd;}f ot nyl

C28H36N608s5ep. wavg}mcmatdsmma{;ﬂ@@:lwmmmﬁe}sm 32 (s, 3H CH3

(Aib)); 139(§E§§&%%&%b)? 2.29 (m 5100 NG 2, 09 3.33(m 4H,

2 (CHzp),; 4.68 3 and 5.69 (in, 1H CH).) ; 6.97-7.72 (m
i OR 2 indol el RVINGZ0Q rzgizwswﬁmawsenﬂmmﬂgmmmzu(ﬁ Nt @8

(Bl ect Pos a2 Tor ﬁﬂz(jﬂéﬁe o PRI £ s ST 20m P51
C18 100A, Pway ﬁmﬁrﬁ’ 73 3 {Bn . indeles); 7RG ?H\@HOdfozwiv A- 3§r(a:d|4HnNI-]QPtp9 100%

Qﬁ?}e I)g )1'5?3(11)[1)? {afriid 65))6 806, 219 9BT'HE( mm%; ed Corrpguggl 30 Eﬁagwll\l b(SOSB
Mz, DVBO- d6) NF%PEIQ“ZQ ?’yf?@ ST‘%H%Y)?%% “ﬁﬁﬁ |3H, CHs (.Aib)) ; 1.8

(s, 3H, acetyl) : 2.28 (d, 3H, NCHB) ; 2, 96- 3. 22 4H, 2 (CHZ)p) : 4.7
(m 1H (%ﬂﬂﬁ 1-H0 698775(m 1011, 2 indoles) ;
8.2-9.2 51 s@’ﬁﬁ mn%lg g; m 211, 2 NH (indoles)). 13
Decenber 2004 WOmhoid¥dh ¥eH 25 6meof3Bmymal;Hleqd] r ospr ay)

m 517. Brhoé-Moiptcot@Byt # Tmgifl4mh ey el m | mn,
Zlinm el n{( I-izé?co HWIO 1%) TE@G&%&B ?gg!llOO% gl]\laﬁd%qﬁnT"%“gatr -
7 07rnm. SEPmok zqe)d”erééucéSﬁb"S - éﬁgF%n‘st s, theseagiqupyashygr. (Thy
gTr p- f or npixtuErGEENEA 3vithatizy] gcatae (zsmrmﬂmw@;mmmrﬂ&m&as dfand- 11 and
1. 5 2m o d 4. m 1H, CH.

| ( and p %g gﬂ%ﬂjﬁﬁ&é{?ﬁ%{nﬂg 2aq9§ou§9&l%s (1%1[1] %drég%& &]1&% h@’éﬁdéafﬁ'atf’ﬂ] h )
|nd0I es) aquwt?zw#m?lzch(‘ éPPU: Heroprgagic layemaqchyad OVEX ser Hifate, Sil@7ed8. 92
m 5H, SandNht {dvérdesiovadd: Nd2o (Rarsie FCrBicdRi L 4 Mass
(Spectrorrelgégé (éEI ect f%l}sopr ay), mg 473. E)ZHOFI\/HHM %95 1(#%\/%@0@3
[ 2MtHf F 7.32 [2MtNar., Anal ytic HPLC (Delta Pak 511 C18 100A In1/m n,
214nm el uent Fmepksonipaetyldh-Typ-DiglprX0)gHz (0. 3310mol) tveas HRGYvACH 4 miGe@ Nn) |

tr=14. .
Lr ACC$3(? g;)m;m? %al)ahe@i@ﬁame@z@ @ﬁ@m Y JTRE SorofD miztes. The sqlyenIS e -z

D) -qgT
DVSO- d6) d’%‘)"ﬁ’?f’drﬂ% Hn‘ry‘ﬁa“élﬁed gﬁ%e(ﬁeafé%wrww@qu 18 (aaa 20 4H,
2 (CH2) p)Isomneo@zyleimang@)cH5w&1ﬁmmﬂ5 69 (2m | H, CH . 6.96-7.34
8H, dol , | and
ND (i neyys g febRofipleboiiigiih et g‘%ﬁ@ﬂ GG wﬁeﬂ% L2
N H). w%ﬁf@ﬁéﬁl@#@’%wm@ﬁé&aw&%p@% POX 4 O9mm, 5000, A00[AKH]| }: 523. 42 [ MrNa] };
101. 3725 [ 2M+HIQ,,H, NO;, 514 g.mol™,

'H RMN (200 MHZ, DMSO-d%) : & 1.66 (m, 4H, 2 CH, (Pip)); 1.79 (s, 31,
C(O)CH,); 2.7-3.3 (m, 8H, 2 (CH,); et 2 CH, (Pip)); 4.54 (m, 1H, (CH) ,); 5.59 (m, 1,
(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 ™ - Mfdss Spectromeiry (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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25 Anal ytic HPLC (Delta Pak 51. CI 8 100A, |Im/nin, 21%Hﬁfe@%%ﬁ§b 1
ACN 0.1% TFA, gradient 0 to 100% ACN in 50m n), tr = 15.35m n,g R
Freezedri ed Conpound. Exanpl e 56 H Acc6-(D)-Trp-(D)-gTrp-fornyl

C26H2aN6 (3, 472 g mol-'. 30 H R 1IMLT(400 MHz, DMSO-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) ; @mmalgﬁimmmrp-gw(hnd 5.68 (2m 1H, CHa.); 6.95-7.21 (m
6H, indol es) ; 7 32 (m 2H, indoles); 7.6 (m 2H, indoles); 7.74 (m 2H,
indoles) ;. 7.9 m 3H forrryl and NH2 (amne)); 8.18-8.67 (m 5H 3 NH
(ani des))ﬂﬂlﬂ@b? 2Tw-CHQ H). 35 Mass Spectronetry
(E)ectrospray), nlz 515.11 [M+H]+ -24 13 Decenber 2004 WO 01/963011

PCTI EPC]/06717 Anal tic HPLC (Delta Pak 5p C18 100A, ImImn , 214nm

el uent 5. él Adh-(Flp-gimdr Gt 0 to 100 ACN in 50min) , tr

=15. 9m n, 97% Fr eezedrl ed Conpound. Exanple 57

H Dpg- (D) 6H2SN603, 530 g. o] " '"H RW (400 MHz,
oved a6 Bl Wt IR anb (" oH” opg) © 0 70 (m 4h Dpg) |
1.01-1.51 (m 511, Dpg) ;1.76 (rn, 1H Dpg) ; 2. 82-2.95 (m 4H 2 ( CH)p)
; 4.59 (m ; 6.81-7.09 (m 6H,

i ndol es) E’#?&-g{ﬂ’%ﬁ‘ {c’}glll ?ﬂ)éWm 1H indoles); 7.6-7.68 (m
5H, 1H X0 ndol es), fornyl and NH2 (anine); 7.83-8.82 10 (m3H, 3 NH

(am des)),ExbﬁnF@l@QdPh@nM&w 'ﬁﬁﬂl\g',lz-Pfdﬁo Mass Spectrometry
nal'y

(El ectrospray), z 531.24 [MH ]+ tic HPLC (Delta Pak 5p. C18 100A,
I /rnin, 214nm eluent : H2O 1 ACN 0.1% TFA, gradient 0 to 100% ACN in

50mm) , trw{g&%thﬂmmmm}gﬁmﬂﬁm;S Exanpl e 58 :

H Al b- (D) - Tr p- (D) ngp C(O)NHCHZCHB C26H25N703, 517 g.nol-' 'H RWN (400
MHz, DMVBO-d): 4 [t NHCH . 1.01 (s, 3H, CH3 (Aib)) ; 1.08
(s, 3H,1501M_09;§ N’I WMeth bewomﬂ%)'ﬁpﬁT%CEQ5 (m 6H, 2 (CHDp and -
NHCH2CH3) ; 4.43 (m 1H, CHI); 5.39 (m 1H, CHL.) ; 6.02 (m 1H; 6.22

(m 111); lﬂ I 8 (rn, 1H); 8.31 (m 1H); 10.77
and 10. 79%%2%& é’%}'ﬂ) Trg'%g'gg]?cgf?etry (Electrospray), rn/z 518 4
{MtH] + ; 540.3 [ MtNa] +. Anal ytic HPLC (Symmetry shield 3.511 C' S 100A,

| | mn, @é@?em'mq};’rﬂj@@nﬁmm&m &g, gradient 0 to 100% ACN in
15m n), 12mn, 99% Freezedrl ed Corrj;ound 25 Exanple 59 N

Me- Al b-’(‘b) Tr p- (D) - gTi p- C(O) NHCH2CH3  Exanpl e 60

H- Al b- (R) -Buemible2) DAibgFRypigdip-GOtCHy-phpiye 61
H A b-(D)-Trp-(R) -Me-gTrp-forinyl 30 Exanple 62

H Me- Ai b- (D) - Tr p-( rp-a Ex_arrple 63 EVALUATI ON OF THE GROWMH
HORMONE M\ﬁﬂ&@% ERETEYIHORMONE  SECRETAGOGUES 35, IN THE
| NFANT RAT -25 % 13 Decenber 2004 WO 01/ 96300
25 Example 23  Aib-D-Trp-gTip-CO-CH,-pyrrol-3-yl
Example 24 Aib-D-Tip-gTrp-CO-CH,-CH,-cyclohexyl
- Example 25 N-Me-Aib-D-Trp-gTrp-CO-CH,-CH,
* 30
Bxample 26 N-Me-Aib-D-Trp-gTrp-CO-CH,-CH(CH,)-CH,
. Bxample 27 N-Me-Aib-D-Txp-gTip-CO-CH,-phenyl

35 Bxample28 N-Me-Aib-D-Trp-gTrp-CO-CH,-pyrrol-3-yi
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PCT /EPQO1/ 06717 Animals Male | 0-day-ol d Sprague Dawi@iecember 2086ut 25 ¢
body wei ght were used. Pups were received on the fifth day after birth and
wer e housed under controlled conditions (22 f 2C, 65 % hum dity and
artifieial light fromO06.00 to 20.00 h). A standard S dry diet and water
were available ad libitumto the dans. Experinental procedure One hour

"~ bef ore thevexpihsdient s, pups were separated fromtheir reERNNEITans 10
and were divided randomy into groups of eight each. Pups were acutely
chal | engegl‘ﬁilﬂgg;gamemm-WgI@OCO-mfGH{-MhegﬂNSQ final dilution

1: 300 i n physiol ogical 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/ kByamanid 3Ri |Aied-Bip-gdopdd@ation 15 min later. 15 Trunk bl ood was
coll ected and centrifuged i mmedi ately: Plasna sanples were stored at -20C

until assayed for the determ natjon ofpséghsrm G—b&o entrations. Gowth
hor moné cEhamepiedd: iNsksammmopt-melbyl-titpnoyheddar-8 4y using materials

provi ded by the National Institute of Diabetes, Digestive and Ki dney

D seases (NI v of. ,the i onal titute of Health U S. A 20 Val ues were

expressed—&b@s %ﬁ%%%ﬁ%“% RP-2 standard (potency 21U/ ng) as

ng/ M of plasma. The m ni um detectable value of rat GH was about 1.0

ng/ m, and_jniraas AHLARI b YoM about 6 % The obtained results of
I3 IR UPDD Tl COCH

sever al : rein‘the in vivo activity in the rat was 25 _
determined, are listed in tables Ito 10. Table 1 30 35 1xainple Structure
GH ngl nnl E;ghﬁlg B4 DNLFBm I Ty o8 f 39.4 13H A i b-D Ti p-gTrp- CHC6816. 3
SOLVENT15.0: .0 HEXARELI NTyr Al a- Hi s-D M p- Al a- Tr p- D- Phe- Lys- NH2202 *
32.7 -26 13 Decenber 2004 Table 2 5 10 Exanpl eStructure GH ug/m 3N

Me- Ax- b- DEXsimpplB3§ THHF oG 188 Tep-gl1p2C8-CHy- Al b D- Tr p- D- gTrp- C(O) CH3 104. 7: L-
13.5 5N-Me-A i b-D-Trp D.gTrp-C(O CH3175.5: b 37.2 SOLVENT20.7-+0.9

HEXARELIN | ~r Al a-Hi s-D- M p-Al a-Tj p-D Phe-1 ., ys-NH213 27.2 Table 3
K E 15 Example 36 N—(l,1-dg\x/rngthyl-z-am{ng-2—keto-ethyl)—]¥—sfrp—lé@‘rp—éH§)

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.
5

Example 43 H-Aib-(D)-2-Nal-g~(D)-2-Nal-formyl
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.15 25 30 35 Exanpl e$tiuctureon ng/m 6Pi p- D- Tr p- D- gBp3 Brrearoer20041 7. Pip D
Tkp D-grip-(O 353.1 A 6.6 8lsonipecotyl D Tkp- DgTrp CH™4-2+ 8.6 =~

9l soni Pewtyl D Trp-D-gTi pC(O) CH361. 2: k 10.8 19ATh D-''rp-8T p-CO CH H379 8
22.4 22Ai b-D-Ti p- ETV-CO- Pi peridi n-4-yl 153. 6 30.6 SOLVENT22. 3- +5

HEXARELI NTyrAla-H s D Mp-Ala Trp D Phe-Lys NH2114.7+8.4 Table 4

Exanpl eStructureGH ng' m 3|9N Me- Ai b-D-Tire-D-gTrp- |sonipecotyl97.1 f 21,0
401 - Me- AufesoBa 4B 1ol rp- C(O) CH3188.2 28.5 41HAib D

Ti p- N Me. Dmﬁmqa@mﬂ@iwma @1 & 563%! |
Al a-1Tis- @ gﬁu&dﬁg 6? 1%&@3@“ a@qx%%%gﬁ%leS
10 15 20 28 (ERam 1 B4 A R 74010 | (D1 TN R.9%r ny |
25 05 06 Qﬁ m&mshs-s(n)(nzsml (D) 2 Nal -formyl 37.33 19.74 44H Ai b-(D)-1
-(D)- 30 I, p=4(D)-2-Nat-(D)-gTrp-fornyl 13. 91

03, 57 4% &(?%?S%B?y ety (%%ﬁlr{%’?ﬂgﬁpﬁdﬁ% ‘26 01.09
ATH Ai b- (Dmﬁimmgirbpmwﬂoﬁmﬁwmm 18/nfiR, DenvENTaE: BYO0ACN 6.1% -TFA,
HEXAREL| N2 g - capl e u i
A5 A b ( D0 A AP GrBTR ERSHELS B biedlired Compound.
49H Al b- (D) -3(R/ S)-Dht-(D)-gTrp-fornyl 24. 35 4.85
SON( Me) - A kg éﬂw (HP)Alﬁf(Bf @N&{?b gfi*g‘ﬁ 17 1.35
51N Me) - Al % (D) g acet yl 19. 38 .~ 4.16 SOLVENT14.65 0.92
HEXAREL HRio by s s 7 30 | ~

'H RMN (200 MHz, DMSO-d‘): & 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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35 Exanpl eStructure GH ng/ni 52N(Mel - Ai b- (D) - Ti p- (D) - GrPBcanshreiapP4 121. 43

4:29 53N( ~A L b-(D)-Trp-(D)-gTrp-acetyl 26.80:L'5.64 SO . 89+-1.77

| SEXARELI m&ﬁk&i 8.53. -28 13 Decenber 2004 WO 01/ 9630&%"/@%@1/ 06717
Table 8 5 10 Exanpl eStructure73H ng/m 60H A b-(R)-Me-Ti p-(D)-gTrp-fonnyl
1. 02+3. 430, 6%ITH fgredipnt Titp 60%) AN 1y ftaguiyto180%7gCH 1 3mpg, tr =

62H Me- Al fs i 687 Ree Mrellcpnpaghy! 71.78 10.32 SOLVENT. 89 1.77
HEXARELI nﬁ)z‘.g@m%. 53 Tgbl e 9 15 20 Exanpl eStructureGH ng/ m

54H Acc3-(D)-Trp-(D)-gTrp-fornyl 7.89 3.20

55H Acc5-£Emplie p7 ( DY-AGE-DRT#pog-Tyd-Mkl-fdmyll 1. 18
56H Acg6- - - (k- Trlp-for nyl 8.49 0. 40
53 E ¥

57H. - DBg- B)slsps p-fornyl 18.38 2.88 SOLVENT17.3211.70
HEXAREL | N9 RMN (200 M Ha FIMS060d%): 52523354 H2ameHe SGH: (AT B3 $iyP 3 (m, 4H,

58H- Ai b- (g)( ﬁ)@f - @T TR €49) NeCEROHIT Brrd 8 1 (ﬁﬁ%?é%—?.léé? 3H); 7.32
59N- Me- Al B- Trp- (D) - gTr p=C( O NHCH? 79, 53 4.65 S E 9 1.77
% 3785‘§§~(54I£{§'?§é§r7 r()é’ ]t}ﬁ;%? : H%)égr‘? 'egn@e(,m’ i%g'gr“aém’act ivity

HEXAREL| N2,
in the doggf{ homhke, 1IBPN'HR) Wwas estimated for exanple |
(H A b-D Trp- rp- | 1,- | beagl es of either sex, > 10 year,
10- 15 Ila WS&E@%ﬁ{ym%@%ﬁHﬂz‘%‘fM@mr e fed normal dry food with water
ad | i bi t upmalydicHE¥leCdRelia kit CIFNQ0A2 hmifrik 21 dgrnnadwenti Hi0 6ACHE 0. V460FA, The
compound e A {Yosh RESAROSAlY LD 60ind000. WikihibaGofBskarl Since 16.00
of the pr gée Fﬁgmdiaﬁy. -29 13 Dec)gnber 2004 . fn%
Example 48 H-Aib-(D)-Trp-(D)-3(R/S)-gDhi-formyl -
15 C,Hy,NO,, 476 gmol™.
111 RMN (400 MHz, DMSO-d%): 5 1.12 (s, 3H, CH, (Aib)); 1.32 (s, 35, 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 (m, 1H);
4.47 (m, 1H, CH,); 5.10 and 5.52 (2m, 1H, CH,.); 6.71-8.83 (m, 16H, SH (Trp), 4H (Dht), 3
NH (amides), 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

-22 -



WD 01/ 96300 PCT/ EPOL/ 06717 Bl ood sanpl es were taken YODreainbri8Pe

adm nistration, at adm nistration and 15, 30, 60, 90, 120 and 180 mn
after administration. The results are given in table 11. Table 11 5 10 15
.20 25 - 30 35 Exanple NAME OF THE DOG e 1DAKOTAI ORVA RAZ FORREST
MARKUSTAYLORMEAN SEM DEGANLEEVALUE t (m n)Concentration GH (ng/Inl)

-200. 483. 5@2%%% 25% 452332. 070. 38 00. 352. 751. 642. 012. 551. 411. 791. 03
152.118. 91 Sge Ot #4785 321. 02 300. 546, 856378486, 93. 895. 51. 07
600. 172. 653H0RMIN OOz MK P4")88 140 (s, 3, CH(AGhD; NE%(s1 BH, CHB(ABY); zﬂz

Aocaza. 300 SRRl 38 (3085 (I RRYCEL 208 QA B RIBINE o

AUC = Ar ea (00 dBs Cllals Sctérme TH3 68 498800 HHESEI(RmaiEGake), %NHI(@JDM),l s:
1. ConpoyindsNpf(adaiesforied @s/ 1B N3 S jiHRA RN\ (CH)mH R2 8i-

Mass Spectrometry (Electrospray), m/z 505,31 [M+H]J'; 527,70 [M+Na]",
Analytic HPLC (Delta Pak 5p C18 100A, 1mV/min, 214nm, efuent : H,O / ACN 0.1%
TFA, gradient 0 to 100% ACN in 50min), fr = 10.20min, 98%. Freezedried Componnd.

10 Example51  N(Me)-Aib-(D)-3(R/S)-Dht-(D)-gTrp-acetyi
CyeH; N0, 504 gmol ™,
' RVIN (400 MHz, DMSO-d%: & 1.58 (5, 68, 2 CH, (Aib)); 1.81 (m, 31, acetyl); 1.98
(m, 18, CH,); 2.24 (m, 1H, CH,); 2.54 (m; 3H, NCH,); 3.08 (4, 2H); 3.31 (m, 2H); 3.4 (m,
1H); 3.59 (m, 1H); 3.71 (m, 1H); 4.52 (m, 1H, CH,.); 5.61 (m, 1H, CH,.); 6.9-8.92 (m,
15 14H, 5H (Trp), 4H (Dht), 3 NH (amides), 2 NH (amines)); 10.88 (s, 1H, N'H).
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,)); 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), fr = 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)).



13 Deceitber 2004  PCT/EPU1106717 15 wherein * nmeans &5 P&FHBRE 208t whi ch,
when a chirg n atom has a Ror S configuration, o R andR3|s
an. hydrogen aglggm&gnd the other is a group of forrmula 11 ggT%f"]i“@

hydrogen atom a linear or branched C -C6 al kyl group, an aryl group, a 15

heterocycIMBSS@IGGHOH&tWy(@ﬂ@HIORBMaYEMupW314[MH-H]a aryl group, a
CH2) " - het ot s |
(CH2) " - hetsgy pﬁmcg%n%hfe% ﬁﬁb@&%gfﬁ%@w g@g%\?pg e

group, a phen sul f o rou ro
of fornmul &sl° ffoBﬁF qni it 010 OD/F)AICFQ\I =d’p0 30 9% Kyee@ddied BomPougd, 13

F)ecenber 2004 WO 01/ 96300 PCT/EP01/06717 RO 1 2 5 10 15. 20 25 . 30 H3C
(?FII?,O %’7‘)@'\%&% E%‘i%lb %D%é" @g}figf‘%%f’mﬂé :_E glhsd’rogenoatlom or chl [ S;ar
or br anchéiiJGhNM 4iemolfr oup, Rs is a hydrogen atom a 35 |inear or
branched. Gyr {do0 MBS ot )11 &t 5 (S B, (R 1S 1 QY el T o
4H,
2(CHy)p) ; 4.6 (m, 1H, CH)) ; 5.3 and 5.7 (2m, 1H, CH, ) ; 6.97-7.17 (m, 6H, indoles); 7.32
10 (m, 2H, indoles) ; 7.62-7.72 (m, 2H, indoles); 7.97 (28, 1H, formyl); 8.27-8.92 (m, 5H, 3
NH (amides) and NH, (amine)); 10.80-10.90 (4s, 2H, 2 N'H).
Mass Spectrometry (Electrospray), m/z473.22 [M+H]"; 495.15 [M-+Na]* 945.47
[2M+H}* ; 967.32 [2M-+Nal",
Anpalytic HPLC (Delta Pak 54 C18 100A, 1ml/min, 214nm, eluent : H,O/ACNO0.1%
15 TFA, gradient O to 100% ACN in 50min), tr = 14.20min, 98%. Freezedried Compound.

Example 55 H-Acc’(D)-Trp-(D)-gTrp-formyl
Cpot;N.05, 472 g 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 (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 (i, 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/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
CyH,iNz0,, 472 g.mol ™.
30 "HRMN (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, formy] and NH, (mmne)) 8.18-8.67 (m, 5H, 3 NH (amides));
10.77-10.89 (4s,2H, 2N'H). :

35 Mass Spectrometry (Electrospray), m/z 515.11 [M+H]*.
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13 December 2004 (CH2) cycl oaLkyl group or an amino gloHECeRESZNE4R7 "ar e
i ndependemd byveeoom each ot her a hydrogen atom or a |i nearemnebrianched
Cl-C4-al kyl group, RBis a linear or branched C1-C6-alkyl group, R9, R10,

R11, R12, R13i_R14 and ependent fr er a
hydrogeﬁnabfé‘&fWLQ(PFﬁ Bk Cﬁg‘ﬁ@gﬁ‘ﬂp m(f}l ﬁi%&%@ﬁ‘%ﬁgqf 1 or 2 and
n is 1 9pA2eradientd PO 8 CACHmAEOdiing trt-ol CIminnP 6. Ikezedned Gimpenndy dr ogen and
R3 represents a group of fornula Il. 3. Conpounds according to claim 1,
wherein R2 is hydrogen, R3 is a group of fornula Il and mis 0. 4.
Conpoun_ﬁ_a_lanb_@;ledDﬁaj@kﬁpr@Qng@i@Nh the linear or branched Cl-C4 al kyl

group I\?gﬁﬁ lD -near or branched Cl1-C6 al kyl group is nethyl, ethyl
t

et er o6 &aawyaﬁ%y o5 BRI e 6 A0 S SR 2ne e

het er oc
V\:hd(g h8| » P\oq:qrmocqmcbﬂl\:ﬂnptgh 1% (13 3IH] BpBeresde 05 200 4H,2 ((H{p@n'fdﬁr(dyv\ml ch9| S
The cor T T e ilvd

accept abil4g (egrH, a'rdoleﬂ}’/‘ 6Fh68 GontdoiH (todolesd, formylend NH(amiehi 73883 with an
addi tig0nalayy gremtaRE PR SERNeIAYoRVeH, A HUse of a therapeutically

effectl e’ arfount of a ‘conmpound accorﬁgi E% t o ,,cl aim1l for the manufacture of

a nmedi c MessSpeetromedy AEleqH ospay) e PHlof growth hormone in a mammal .
12. Use gfapid AeLap@sia ®ak by GIR11O0A] Wal/min Qbdnmf cleent cHPOUACNEG.EWr ding to
claiml1 _for t f ca 0 Qrowt h
hor none ?&ﬁ&%ﬁ%gﬂew ?%3 |% a ﬂ%{ F?%rﬁf% §§Zh§m§;£s§ﬁ%{é g‘%ﬂ fcally

ef fective amount of a conmpound according to claiml for the rranuf acture of

a nmedjLaEn pefﬁ Hh&btdﬁ)afrﬁlib‘} g@fp-o(oMHcH @ dation in a child. 14. Use of

a therapEtr {'ive amount of a corrpound according to claim1 for
t he mand.d&sir: 1‘7& d| canent for the treatnent of netabolic disorders

as;pm atgdRIVIM {400QVIERsS hlsftﬁm-mfi)rteS &e&(teBHm‘IHGH,CHg)eric@/ll (ls; I gEs (Adoar in age](cj
ect t anmount o
subj 3n%51§t§§;§ﬁ‘0 b)§ Pe (&%H,iﬁ@goi 9?1‘3 1@%@9@& eal) 5¥nc?fqi1@ﬁ CHe) u

a conpo nmanuf acture f a medi’ C&g’ nt for

promot i Mgt3neuridi, (m:é(ﬂ)\ﬁﬁ e 03, 0 ¢ 82 (B THE Q50 (o d)
debi I3 ghddiek)! ¢ txﬂ,em)es 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 3.51 C18 100A, 1mVmin, 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
Example 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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