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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 accumulation of adipose tissues, the bone

25 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-releasing 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 (GHRP) such as hexarelin and various
hexarelin analogs (Ghigo et al., European Journal of Endocrinology, 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



Bowers, in "Xenobiotic Gowh Hornone Secretagogues”, Eds. B.Bercu and R F.
Wal ker, Pg. 9-28, Springer-Verlag, New York 1996) and by interaction with
speci fic WeFRRLsos WO 01/96300 PCT/ EPO1/06717 | ocalized '11&191151%1/0671
hypot hal anus an p|tU|tary gland ((a) G Muccioli et al ., Journal o?
Endocri nol ogy, 157, 99-106, 1998; (b) G Miccioli, "Tissue D stribution of

GHRP RQ@&HIZQH Sn ithe Ippottdamus st 1‘@1@{&18_/ dh U ERCEON @t 81SFoldnal of

End ted that
GRP 1 cdoeTEo e b Bogitnfeoss L) HeERS gt PGS TRGRRR! o ot
?uGt ewverRmvaas umlhlmntmmmugtrsauas Enfﬁpe@e@engdekyofa&mch riadledy, Sevilla, Siahiﬁel ease
cc t a see, abov and their anta an]
descri bewgb oﬁecée?g j as Qeﬁnqrﬁﬁ— ‘%@*@%ﬁﬁgﬁ TeFRIOTSE PERSY ot on yggi\'ger s, supra,
R Deg he}@gimthaléxﬁbmmmlmymnebﬁemam vagioke ptunde sissues nbi g&n:asrall;z%@m?@
85-102; R 8 t Potent R r 10
G ow RO (G2 il eeglises 6 (5" 5117515 1606 R Deghengh
"The Devel opGHRP:Dzﬁnd t&rp:eaniagumst@a;ﬁdsﬂasbalsfor@xmmph ifbmmfnléaovﬁﬁgret agogues :
"G out n TP R T Bow e bR, Bl ionfh HURROA R Detlo-R
Pi Ej mT t ar ¥pidema) Wﬁop&fﬂSamchwaeghmhset al., [‘$rhell Bcpudesfasl’omgn Rttba@r%ra& h1992;
an I wY 1 ow
Hor rm]n(g @%t}ggr%odgs & 6\%&%&1 N&z%u(%/gﬁvgggg?gégfgeghbg%& G&J ‘%has been
pr oducedDbyelopment; af émgtvm@zérﬁqud%cﬂs Gtgonih Hosmoyeasarctappgyes”, A@@Bmdla}tr nost
f th d th
of the Iﬁh%ﬁ}%"?S??g?g’ﬁg@%eﬂr%%ngﬁﬁv\éﬁl b Rt IcaP{&mthRf%ﬂz Gﬁﬂg now the

uses of ar macol o uses o GHRPs and

growt h Feptiden ECEES) Sindjpg trBorsing M9n%re1’1641@§sam Hypothalamic Msmbsanasd, t hr ee

mej or . Cﬁ’f@S@f'ﬁﬁPgZi)l@bhs@hnbw %ﬂdmg%&n&%e&hnﬁm&vwsl&dlw@hﬂam human

growth hor rone avecfwﬁ]s own to stinulate g%é in childrenwth

pi t ui taryeriderimSHE Grawth HpmaemcrJecredandeass: WO 1’51§85(Wr7t§rré %d  short

ﬂ\ at gg eU Rtecomgats ﬂtamhnfh}l{TBﬂs tsaénlpsod@ceéeptgleﬂetmgﬁft ceting lfd;%ohﬂteﬁg'éﬁl@eUﬁW in
e nite a or c ren's e ation.c

def i ci enCeHRIPPEC éh??ﬁ?@gdé'gwre’&ﬁﬂn V\%W’i g day i Eil" ‘i“}/du%‘é% ther e

under clgeb 08 IGH m adults Iabﬁaﬁﬁdlg@.t'lﬂﬁrpha(micoﬂ@gigalhﬁémﬁ @HaG’th&ts :in@rgrad'tﬂ ts and

el derly patients decreasg i n GHseﬁr'%-1 &%%uses s in %/

Conposi tRBTOREFHERER IR 20818 SRS 535 BORe RN et ent with

recompp nant human GH reported an increase in the rruscle mass and in the

t hi cknes(%)of &Ehgreng ggﬁ]rease in fat mass with a slight increase

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.

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

30 Preliminary 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 to demonstrate this theory.
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20 SUMMARY OF THE INVENTION

The present invention relates to new compounds which act as growth hormone

secretagogues and, in general, to a method for elevating the plasma level of growth
hormone in a mammal by administering thereto one or more of the compounds according to
the invention. The invention also relates to methods for the treatment of growth hormone

25 secretion deficiency, for promoting wound healing, recovery from surgery or recovery from
debilitating illnesses, by administering to a mammal one of these compounds in a
therapeutically effective amount.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
30 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-piperidine-4-carboxylate, Inip is isonipecotyl, i.e.
piperidine-4-carboxylate, Aib is a-amino isobutyryl, Nal is B-naphthylalanine, Mrp is
2-Methyl-Trp, and Ala, Lys, Phe, Trp, His, Thr, Cys, Tyr, Leu, Gly, Ser, Pro, Glu, Arg, Val
35 and Gln are the amino acids alanine, lysine, phenylalanine, tryptophan, histidine, threonine,




30 In this description, the foll ow ng abbreviations are used: Dis the
dextro enantioner, GHis growh hornone, Boc is tert-butyl oxycarbonyl, Z
is benzyl @o/adshpny!. NMe is Nnethyl, Pipis PCT/EP01/06717

4- am no- pi peri di ne-4-carboxylate, Inip is isonipecotyl, i

pi peri di ne-4-carboxylate, Aib is a-am no isobutyryl, Nal is
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al ani ne, glluﬂ?‘ﬁg TSR Wiaheémofer% f)ﬁﬁFPuP Bla t py eonl ne, -3 WD

01/ 96300 PCT/ EPO1/ 06717 cysteine, tyr osi ne, | eu0| ne, glycine, serine,
proline, glutam c acid, arginine, vaf/NneH and gl utam ne, respectively.
Furthernore gTrp is a group of the ha H --N",,H -N5H N H and
gMp & group of the fornula 10 H ,* | N-1 N H HICN 15 H wherein *
means a carbon atom whi ch, when a chi a bon atom has a Ror S
configuration. The conpounds of the i# n are of the general fornula I:
R3j., HRA 20 R N'(CH2) m N~* H R5 N~ OHORG J\

H
and gMrp a group of the formula
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wherein * means a carbon atom which, when a chiral carbon atom, has a R or S

configuration. The compounds of the invention are of the general formula I:
R ) 5
2)m N H R
20 F{2 77/ \*L_N__<

@
25
wherein * means a carbon atom which, when a chiral carbon atom, has a R or S

configuration, one of R’ and R?® is an hydrogen atom and the other is a group of formula II

HN
30 R’ S
St

R’ is a hydrogen atom, a linear or branched C,-C; alkyl group, an ary] group, a
heterocyclic group, a cycloalkyl group, a (CH,),-aryl group, a (CH,),-heterocyclic 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 III to VIII below:



N H((l) 25 wherein * neans a carbon atom which, when a chiral carbon
atom has a Ror S configuration, one of R and R3 is an hydrogen atom and
t he ot heryissydestipoup of formula 11 HN\ 30 R7 /CH2 (I'1) RRqSpodoédr ogen
atom a linear or branched Cl1-C6 al kyl group, an aryl group, a

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

(CH2) "heterocyclic group, a 35 (GrR), -cycloal kyl group, a nethyl sul fonyl

group, a phenyl sul fonyl group, a O R& group or a group according to one

or formulas Il to VIIl bel ow R% "\WO0IMNg6300 PCT/ EP01/ 06717 RO | H2 RI10
~N\C,,C H3C ~CH30 (I11) 5 R11 OH &12H \CH3 (1V) 10 R13 H2
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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, alkyl group, a (CH,),-aryl group, a (CH,),-heterocycle group, a
35 (CH,).-cycloalkyl group or an amino group, R® and R’ are independently from each other a

- hydrogen atom or a linear or branched C,-C,-alkyl group, R® is a linear or branched

-5-
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N-Me-Aib-D-Trp-N-Me-D-gTrp-C(O)CH,:

35



N-Me- Al b-D-Trp-D-gTrp-C(OCH3: H N CH3\ ~OHN 25 HBCCH3 H~-NCH3 N
OH ;\ON 30 H NM-Ab-DTip-NMe-D-gTrp-C(OCH3: 35 -6 WO 01/96300
PCT/ EPOL/ Q@Yoifosadd N\ HNCH3 H3C CH3 N /CH3 5 H) CH3 N g ob1 10 In
accordance wth the present invention, it has been found that tf11e conmpounds
of the invention are useful for elevating the plasma | evel of growh
hornone in a manmal . Furthernore the conpounds of the present invention
are useful for the treatnent of growth hgrnppe secretion deficiency,
growth retardation in child and gt abol i g ders 15 associated with
growt h hornone secretion defi ¢4’,\éncy/o in lar in aged subjects.

Phar maceutically acceptabl e sal f theSe conpounds can be al so used, if

. \F
desir ed. HaC CHg N CHa
5 H% CH3
N—<
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In accordance with the present invention, it has been found that the compounds of
the invention are useful for elevating the plasma level of growth hormone in a mémmal.
Furthermore the compounds of the present invention are useful for the treatment of growth
hormone secretion deficiency, growth retardation in child and metabolic disorders

15 associated with growth hormone secretion deficiency, in particular in aged subjects.

Pharmaceutically acceptable salts of these compounds can be also used, if desired.
Such salts include organic or inorganic addition salts, such as hydrochloride, hydrobromide,
phosphate, sulfate, acetate, succinate, ascorbate, tartrate, gluconate, benzoate, malate,
fumarate, stearate or pamoate salts.

20 Pharmaceutical compositions of the invention are useful for elevating 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 hormone secretion deficiency, in paﬁiéular in aged subjects. Such
pharmaceutical compositions can comprise a 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 Easton, PA, 1990.

The pharmaceutical compositions of the invention can comprise an additional
growth hormone secretagogue. Examples for suitable additional growth hormone
secretagogues are Ghrelin (cf. M. Kojima et al., Nature, 402 (1999), 656-660), GHRP-1,
GHRP-2 and GHRP-6.

35



Such salts include organic or inorganic addition salts, such as
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are to be rafghdifgllownig exemples itlimtrateathalefforacy of treveosiysefenet eompopidf er r ed.

The medj,canBnSueahdReo Pl il shifped to mammal s, including humans, at a
20
' Example 1: H-Aib-D-Trp-D-gTrp-CHO

25

30

35



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
wei ght of wihfdksfat ed patient or subject 15 as well the r ¢@emioe7

adm ni stration. The exact |evel can be easily determ ned enmpirically.
EXAMPLES The fol |l ow ng exanples illustrate the efficacy of the nost
preferred conpoeheisthesselpeicantapes represantyivldsafbtainedsini the syntheris asdies&itsaipl e 1:
H Al b- D LipyP- 9gTrp-CHO 25 30 35 -8 WD 01/96300 PCT/ EP01/06717 Total
synt hesi s (percentages represent yields obtained in the synthesis as
described below: 5 Z-D-Trp-OH 1) IBCF, NMWM DME, 0C. 98% 2) NH4OH 10
Z-D-Trp-NH2 85%1) H2, Pd/C, DWW, H2O HC 2) BOP, NW DM, Boc-D Trp-OH
15 Boc-D Trp-D Trp-NH2 13% 60% t - BOC20, DMAP cat., anhydrous CH3CN

Boc- 3 (N Boc) Trp-D- (N Boc) T rp-NH2 20 1) BTIB, pyridine, DVF/ H20 70% 2)
2,4,5-trichiorophenyl fornmate, DZzEATrEMF Boc-D- (N Boc) Trp- D- (N Boc) Tr p- CHO

25 1) TFA/ ani sol e/t hioanisole (8/1/1), 0C 70% 2) BOP, NwWM DM, Boc- A b-CH.
; 1) IBCF, NMM, DME, 0°C.
: 98%
; 2) NH4OH
: Y
10 ; Z-D-Trp-NHz
' 85% 1) Hz, Pd/C, DMF, H20, HCI
' 2) BOP, NMM, DMF, Boc-D-Trp-OH.
i '
15 Boc-D-Trp-D-Trp-NHz
13% 60% t-Bocz0, DMAP cat., anhydrous CHsCN
Boc—D-(NiBoc)Trp-D-(N‘Boc)Trp-NHz
20 1) BTIB, pyridine, DMF/H20
! 70% .
: e 2) 2,4,5-trichlorophenylformate, DIEA, DMF
Boc-D-(N'Boc)Trp-D-(N'Boc)Trp-CHO
25 , 1) TFA/anisole/thioanisole (8/1/1), 0°C
: 709
; ° 2) BOP, NMM, DMF, Boc-Aib-OH.
Boc-Aib-D-Trp-D-gTrp-CHO
: 1) TFA/anisole/thioanisole (8/1/1), 0°C
30 : 52%
; 2) purification on preparative HPLC.
H-Aib-D-Trp-D-gTrp-CHO
35



Boc-Aib- D-Trp- D-gT rp-C H O 1) TFA/ ani sol e/t hi oani sole (8/111), 0C 30
52% 2) purification on preparative HPLC. H A b-D Trp-D-gTrp-CHO 35 -9 WO

01/ 96300 ({ Y/ 06717  Z-D-Trp-NH2 Z-D-Trp- OH (8. 99; 26p@lgpoh ey Was
di ssolved in %E/E (25nml) and placed in an ice water bath to 6(1,) NWM (3. 5m;

1.2eq.), IBCF (4.1m; 1.2eq.) and anmmoni a solution 28% (8.9ml; 5eq.) were
added sugePsEinAH, The nixture was diluted with water (100m). 5 and the

product - D- ToppN . pEEGIRE bateshy: 1d; 14Ra cgésbma%@aﬁg%éﬁéhs%gt}fbla\é@éf}%ﬁ °

afford 8.58¢g white soiid. % Cl19
0. 46 { Chicemertenbativia ﬂa(ﬁdﬂl)vﬂ%é%émé, IAZﬁQJ) @@EK@@W&)I}Zecnbandﬁmw(azsmmz

DVBO- d 6) 28%Q8 "bn% 6@&1) WZEH; added %uccessl‘f’el? r'izhe Iﬂﬁ@ﬂre w%s %'ﬂ%\ied V?frﬂ% Wa(é;g}OOéH% Z) )

in = Hz) (sextu
6. 9- 754 qrrﬁ thfmduci ZsDcEm “NH; pm)pltavedeﬁ was, ﬁhemd an ﬂrvedzmcuq@ afford .58,
N H . Mgs, qpgetsogaetry (Electrospray), mz 338 [ MtH +, 360 [ MtNa] +, 675

[ 2MtH] +, 697§1’21!¥|+—N8% 15 Boc-D Trp-D Trp-NH2 Z- DTrp NH2 (3g; 8. 9mm|
l eq.) was di ssdf¥ed % DVF (100m). HA 36% (845l; 1.1 eq.), water (2ml)
and pal | adi urr(pm@m@_,,\{angﬁdﬂar coal (95rrg, 0.1 eq.) were added to the

he 20.reacti 81 At COIBHBROUEGROL Rsoisakad SN IRV 1 tor e on cel I te.
The S vent Wig NRo@50 MHI, DALSO-d*p: mmad ﬂmﬁﬁ oP= T4 51 &5931-12‘ Jhor | ess

?izl 98g: (]agmégfr%q F‘EEHf Dﬁ%wéééeﬁumﬂed }gﬂ’dz%a%% (Zi.;l eq.)

wer e adde.g-"smgmea $Hyéz § (s, 18 BBY; 7165(d, 1HhE=m.32)r £0.84s, I IN’fHE)d with ethyl
coetate, (100m)slanales ML aglul @%ﬁggime: R
697 [2M+Na]".
15 ‘
Boc-D-Trp-D-Trp-NH,
Z-D-Trp-NH, (3g; 8.9mmol; leq.) was dissolved in DMF (100ml). HC1 36%
(845u1; 1.1 eq.), water (2ml) and palladium 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 HCl, H-D-Trp-NH, as a colorless oil.
In 10ml of DMF, HCI, H-D-Trp-NH, (8.9mmol; leq.), Boc-D-Trp-OH (2.98g;
9.8mmol; 1.1eq.), NMM (2.26ml; 2.1eq.) and BOP (4.33g; 1.1eq.) were added successively.
After 1 hr, the mixture was diluted with ethyl acetate (100ml) and washed with saturated

25 aqueous sodium hydrogen carbonate (200ml), aqueous potassium hydrogen sulfate (200ml,
1M), and saturated aqueous sodium chloride (100mI). The organic layer was dried over
sodium sulfate, filtered and the solvent removed in vacuo to afford 4.35 gof
Boc-D-Trp-D-Trp-NH, as a white solid.

Yield = 85%.
30 C,.H;,N;0,, 489 g.mol’.
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 (CHyg; .
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 (d, 1H, J = 2Hz, N'H).
35 Mass Spectrometry (Electrospray), m/z 490 [M+H]", 512 [M+NaJ*, 979 [2M+H]".
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1M, and saturated aqueous sodiumchloride (100m ). The organic |ayer was
dried over sodiumsulfate, filtered and the solvent renpbved in vacuo to
afford 4. 3%019%300B0C- D- Tr p- DTrp NH2 as a white solid. Yigldmpi$ads;30
C27H31N504, 489 .mol -1. R 0. 48 {Chl or of or m Met hanol / Acetic Acid
(85/10/5)). HNNR 200M—|Z DIVBOd6) : S$1.28 (s, 9H, Boc); 2.75-3.36 (m
4H, 2 ( 2452(m1HCHa;683784(m14H2

dol I

:\InH;) eio( 8?") B Nﬁ-ﬁﬁlﬂ) I&ﬁgﬂﬁﬁ 1%0%"’1&2&%?&3@1&81@5&«{( iz
490 [ M+HF qthl%i%lu IRf iy tert-barng-di aje (3.4g1 8.500) @nd ésiaomt Eppsmi@ﬁen?
Boc- D- ( Nj1Bo TomeQ)(NrB@ﬁchE@vWBdmCA@eﬂ_ { Br,hd- ﬁﬂxtNkéZwés?@nut@d YAl |ea.)
was di ssol ve nitri (25nml) To tHis sol
di -t ePt - HStaF (@@5 88& 733‘” Sa@raseéqiq)le%lﬁdwdmm hﬁ@fﬁgﬁaﬁﬁrh@%}? {(280md),
(150ny; Aquikeds d otﬁlﬁlﬁnﬁqﬂﬁﬁ,&a&ls\iﬁbﬁé (20teid 1 VAT &Rl saturfied abB&oudisyEiMEEcHiB e
dil ut ed bh ehhl% 5 ac tate %&ﬂoc{ﬁg Q‘S washed with saturated aqueous
sodi um h% By aﬂr%%m% P VBoHES Ovag B{E‘ssuﬂ)féieagﬁtﬁ?ﬁ]aﬁ‘?dh@géw%mm@‘ﬁé
I(200nrfL M@acuagrhmsmuam paﬂﬂe@bﬁ ﬂagﬂm?m@ phg%tnhs(l )elutnE %ﬁf

ayer.was oV i n sol ven rermve
va%:/uo 9%5?’&?&86{% L#f&?gé ?PP& T )Erp-NH; jas a wiste

el uting smlﬂdh et hyl acet at e/ hexane {5/5} to afford 2.53g of u

Boc-D- (N Boc)grbaa[}éq}J/Boc)Trp NH2 as a white 10 solid. Yield = 60%
C37HA7N508, 6 = 0.23 {ethyl acetate/ hexane (5/5)). "H NWR
(200 MHz, DIVSOylﬂ&)Ns 50689 @&ol’s, 9H, Boc); 1.58 (s, 9H, Boc); 1.61 (s, 15

9H, B 3. 2 1H, CHa. 4.6 IH CHa);
7. 06- gc%m 14 gf 0421 ﬂ%}hﬂ%ce% é”%)‘g?ﬁiﬁ?m eg hmane) NH a)nd NH2 Eg]m des)). )
Mass Spectr omﬁ KPR MISE JoMN0-dfi: D 52D (3, BHHBo): 1158 (sMNaBdc); 1519,
2 M- -
Boc- D' N Bae {705 R E%Ef by R L, Al LR 06 S 1L 1 ne
m xt ur e Do es\&g@}é} Swet Uanf?)erHa . (@amdeg)ne (7721; 2.2eq.) and
Mass Spectrometry (Electrospray), m/z 690 [M+H]*, 712 [M+Na]*, 1379 [2M~+HT,
1401 [2M+Na]".

20 Boc-D-(N'Boc)Trp-D-g(N'Boc)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(Trifluoroacetoxy)lodoBenzene ( 2.1g; 1.1eq.) were added. After 1 hr, the mixture was
diluted with éthyl acetate (100ml) and washed with saturated aqueous sodium hydrogen
25 carbonate (200ml), aqueous potassium hydrogen sulfate (200m!, 1M), and aqueous
- saturated sodium chloride (200ml). The organic layer was dried over sodium sulfate, filtered
and the solvent removed in vacuo. Boc-D-(N'Boc) Trp-D-g(N'Boc) Trp-H was used
immediately for the next reaction of formylation.
Rf=10.14 { ethyl acetate/hexane (7/3)}.
30 C,H N0, 661 g.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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Bi s(Trifluoroacetoxy)l odoBenzene (2.1g; 1.1eq.) were added. After 1 hr, the
m xture was diluted with ethyl acetate (100m ) and washed with saturated
aqueous s drogen 25 carbonate (200nil), aqueous pot ogen
sul fate (ggiodéﬁ%g%\/) ~and aqueous saturated sodi um chl ori ?@(%ﬁ)ﬁ The
organic_Ja nsul fate, filtered and the sol vent

r enoved H¥vacto—~Boe—b= 5ot (e g(N Boc) Trp-H was used immediately
for the next Bc&&ﬂ—ﬂ@‘ﬂooﬁrﬁ@— ‘Bbe)Inp-HRiM.3mfolt 4ed.) atabylisseleed af BMIEXane

(o b g, RSN B asaprebahuiRnine syt TGS A0 28 ikl Repiebasommatzs”

4H, 2 ( CHOBY; 1.4e@) (ware ddded Chifter) 30 shirRfes( the mikturCiiap ,dllﬁteﬁ vdith éthyl de2tdie 2

e e e e L e
PCT/ EPO pbessitih hBiroges §iNfaBo@0Tmp- 1M @htl BrelaledrqGitis sodium chloride (200m1)

?‘2’3 m% (hEanlTEPIB-oGNs Bagd &g E&fﬁ SHTER cgltg%ﬂlalld?ﬁ’i b§%§ér§oved 0.

||sopropy
2, 4, 5-t ihe hb&zdm?r’éﬂyumﬁemby ﬂash(cbr@agtogmmy ey silicagekelatiog wlthm‘th}d racéi@te/

W Th SorchE S e R YA M RN 1 O ot

pot agei um hydlflélje'nw%ﬁfate (200ml 1M, and saturated aqueous SOdI um
chloride (20@:@1 heger.gagic | ayer was dried over sodiumsulfate,
filtered and the 6 Vent g?ﬁfa}rmved in vacuo. The residue was purified by
f1 ash chromat&ngQ'&ﬂy{ Fhylscpiatedbeyane /Wi ng with ethyl acetate/ hexane

515 ff
g 5 |é| tolg Y?gﬁéﬂp oqf/IHB;Oml?s@NB?CNm @ﬂ(ﬂt&qc}@r(@ ﬁk@ ﬁﬁY"'@éb@{

% C3
acet at ePRekane-0 31y, )41& ZMQ{[IC%) (42%)@ TFM-@{ (%‘W@@Adﬁ) 53%@: @éHé HDH;) B832); 1.6
H 2 1H,
(s qg (rﬁo@bH lca)}ags 6059328H55 CliHBZ) ﬁﬁg&%mﬁ% ﬁ(ux%ﬂéaﬁ%?%za&}){ (ngﬁsj,m
69585%I ﬁg”ﬂ 2 indoles (10OH), NH (urethane), 2 NH(amdes) CHO

f I Mag Ctir Hsped M+HY, 69D *, +,
5o SR D S ST e

Boc-Aib-D-Trp-D-gTrp-CHO
20 Boc-D-(N'Boc)Trp-D-g(N'Boc) Trp-CHO (1.98g; 2.9mmol; leq.) was dissolved in a
mixture of trifluoroacetic acid (16ml), anisole (2ml) and thioanisole (2ml) 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-Trp-D-gTrp~-CHO (2.9mmol; 1eq.), Boc-Aib-OH (700mg; leq.), NMM
25 (2.4ml; 4.2eq.) and BOP (1.53g; 1.2eq.) were successively added in 10ml of DMF. After 1
hr, the mixture was diluted with ethyl acetate (100ml) and washed with saturated aqueous
sodium hydrogen carbonate (200ml), aqueous potassium hydrogen sulfate (200mi, 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 chromatography on silica gel eluting with ethyl acetate to afford 1.16g of
Boc-Aib-D-Trp-D-gTrp-CHO as a white solid.
Yield = 70%.
C,H3sNOs, 574 g.mol™.
Rf=0.26 {Chloroform/Methanol/ Acetic Acid (180/10/5)}.
35 'HNMR (200 MHZ, DMSO-d®) :  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)a, ¢ 5); 5.2 (m, 0.4H, (CH)a'y); 5.7 (m, -

-12-



20 Boc-D- (N Boc) Trp-D-g(N Boc) Trp-CHO (1.98g; 2.9mmol; leq.) was dissol ved
ina mxture of trifluoroacetic acid (16ml), anisole (2m) and thioanisole
(2mL) forw@PWsset €s at  0C. The solvents were renoved in 1/0§18
residue was stirred with ether and the precipitated TFA, H D Trp-D gTrp-CHO

1) Vol 0P L Sl ol BEAGIELT
added I Qf ));0f0. 8VEm, Aﬂ;@N‘H (iddolesp)he m xture was dil uted Wldt h et hyl

100 ro
?S?Lﬁ%ité (28%%7%5? HREeEY GlbtaSPin Ao isqon 2 190 B dEbm 4oThkbaa
sat ur at ed7a{eMed&]5odi um chl ori de (200nt). The organic |layer was dried over

sodiuym sulfate, filtered and the solvent renoved in vacuo. The resi due was
puri i ed by flash 30 chromatography on silica gel eluting with ethyl

acet at e H-aiafi-Grpt Db TARCHIO Boc- Al b-D- Trp-D-gTrp-CHO as a white solid.
Yield = 70% I 0. 26 f or m Met |/
Acetic Acid BF5 %%@%Dséﬁ%% %2561%)‘"%%03 i qgmityrg of o gH, 2
CH3( Ai b)rifludrogdeticsacidEmiBan)sole (A ndBadl thibahispleAfmlPfor GBIZl)lm)xtesét @°C.(The 1H,

A , 96300
I(DgT-? EPO%?@%W?”&SQ%L“’%(@) ‘S’%M%& g@“%%% ‘?‘%d ‘i’gﬁ “\pr""%‘% CTOTPIEd 3 N
(ani desTFA, lNaip-d-dirpdheYp-CHO wes Gitenetl) ) ; 10.89 (m 2H, 2 NIH (indoles)).
Mass Spect 2Mr
e s o e I
1. 7ol XWS,&%@@W&W 0% Wmﬁbmoiooﬂﬁl f1 uoroacetic acid (8ml), anisole
(Im) and thigapisebeg, (im) for 30 m nutes at OC. The solvents were

removed in vacua, the residug was stirred with ether and the precipitated
10 TFA, H A lS:zEHEFNpOD4§‘4rrgﬁDQ§I-IO was filtered. The product TFA,

H Al lg<D- Tr p- PHOVMR (100 MR, BVIEOLEY.+ D/ PSRRI Aldn ﬁBl}% i}y\ﬁiﬁr lbﬁe' ta
pak, €18, 42x59% (E{fa‘)) 590 S AR R A H (o AR o (m Eis
2/p/> 2/p
(CH)ap 5 5); 5-32 (g, 0.4H, (CH)a'p); 5.71 (g, 0.6H, (CH)et',); 7.3 (m, 4H, H, and H, (2
indoles)); 7.96—7.2 (4d, ZH, H,, et H,; (2 indoles)); 7.3 (m, 2H, H, or H, (2 indoles));
7.6-7.8 (4d, 2H, H,, and H,y or H,, et Hyp); 7.97 (s, 3H, NH, (Aib) and CHO (Formyl)); 8.2
20 (d, 0.4H, NH,; (diamino)); 8.3 (m,1H, NH, ,,); 8.5 (d, 0.6H, NH,, (diamino)); 8.69 (d,
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
Analogous synthesis were performed for the following compounds:

Example 2 H-Aib-D-Mrp-D-gMrp-CHO
C,eH;,N¢Os, 502 g.mol™.

30 "H NMR (400 MHZ, DMSO-d°% + 'H/'H correlation : & 1.19 (s, 2H, (CH,),, (Aib));
1.23 (s, 1H, (CH,),5 (Aib)); 1.41 (s, 2H, (CH,),, (Aib)); 1.44 (s, 2H, (CH,),; (Aib));
2.33-2.35 (4s, 6H, 2 CHj (indoles)); 2.93 (m, 2H, (CH,)y); 3.02 (m, 2H, (CH,)y); 4.65 (m,
0.6H, (CH)a,); 4.71 (m, 0.4H, (CH)ap); 5.2 (m, 0.4H, (CH)a'g); 5.6 (m, 0.6H, (CH)a',);
6.95 (m, 4H, H; and H, (2 indoles)); 7:19 (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 (4, 0.4H, NH,,
(diamino)); 8.3 (m,1H, NH, , »); 8.35 (m, 0.6H, NH,, (diamino)); 8.4 (d, 0.6H, NH,,

-13-



15 "H NWR (400 MHZ, DMSO-d6) + "H'H correlation : S 1.21 (s, 3H CH3
(Aib)); 1.43 (s, 3H CH3 (Aib)); 2.97 (m 2H, (CH)p); 3.1 (m 2H,

cro 1H, A & B): 5. 32 0. 4H,
6 )p 5 “@ﬁ%dd@ gﬁH)% %0 e (2 (Ol es)): (%g&éﬂﬂg&lm H2A

ﬁlElAszaEd EER G 7%1%;@1@1&0)‘33@@%@ OI(‘%d ﬁ ﬁé’?@&ﬁﬂf‘r égﬂ’s 2
(28| g crjn ngi) )EHB (m&me)) ( i3 E1Es, 1005, N'8L, 3 (it 1) )HLO.BBIs, QB 1*8}53 gﬂdolg)&gg NH, A
(di ani no)) s 5‘(‘%"“8%%&5‘ @PE&%"%‘%‘&‘P{;?‘%’;’)I R, (s, %0 AH N H B
(indole)); 10.86 (s, 0.6H, N H2A (indole)); 10.91 (s, 0.4H N H2B

(ind Ieg 5@2 ?ﬁﬁfé%—f% ﬁ%’ﬁﬁtd 6pray) mz 475 [ MkH] +, 949 [ 2MrH] +.

25 A esl's were-‘per for the foll owi ng compounds: Exanple
2 H A b-D M @oprymmm(smmmmmzz Geqpivag disggved-HinNnEhy ke cMeride

U S0kl R ot Bl plin ST P 1 24 oy 1

(2 G?;g) 2. :aadQchgeamxt@eaﬁBer ﬂmm )I)I)CUzwgsaa qded tQHsoléu@pmp%malmgﬁfem 2H,
p. D4T 8tVeq thy19mite 2 q e

O e e S Bz e

7.9 (s, ahEk 2%1@%%&!&)3)\%5 i19Rd(With gtHyl Mé’tzaté &5‘%)1) ancfinsEhe(iCiN }psagtlﬂ"a erlB
(dlamno) (m di am no)
H, NH2B

0. 6H, NRgReous de’\‘/@ bxdrgsgb@ﬁr%@ﬁqa(ﬁ@mlb @ﬂ&qousmraaﬁilﬁbwdr%en?sy fetf (56
E ?:ﬁg‘l 2?%\/1 y, an@shfrdéd acﬁe&h’é sd&dﬂg\ éhlIGir‘llggl 5@h); TH&@Qréinf;E SayeQ vsfh%'dne&dob@rB
(i ndol eyydiu %*g?aé%?&ermdﬁg 'é%w@%tr?@gﬁ?%mcm hsatigng w}aﬂpunﬁe%bzﬂaw e3
N- Me-{Ai thé‘lﬂ-dft@g@pﬂﬂ'bﬂsﬁd@g%ﬂuﬁh%xtﬂeﬁn@abét&%ﬁﬂ@haﬂol gormlto a?foﬁﬁ%()mg\ﬁs
i cycl oRe eLPBERT TR A8 D bGP Joe - YH4C R4t vas | added.  The mi xture.
after filtratBanNa¥eDGb-Dvirp-I2gdestHO 6@1 Sohgit(. aramobnvad dissedveBRA,a mixture
et hyl o8 T B da e L anirnf G B ERR i daflepl QML eyl B T oom
t enper atsulven@wers ropped inahiter, tiddrekidne Was stiired with etber adid|the pbcipitatedet hy|
acet af e 1o VARG IRTHEH- PriCERf Whdkifibred.
The product TFA, N-Me-Aib-D-Trp-D-gTrp-CHO (39mg; 15%) was purified by
preparative HPLC (Waters, delta pak, C18, 40x100mm, Spm, 100 A)
C,;H3,N,O,, 488 g.mol™.
'H RMN (200 MHZ, DMSO-d®) : 8 1.19 (s, 3H, CH, (Aib)); 1.42 (s, 3H, CH,
25 (Aib)); 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 Example4 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
(20mi). 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 (100ml), 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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aqueous sodi um hydrogen carbonate (50ml), aqueous potassi um hydrogen
sul fate (50nl, 1M, and saturated aqueous sodium chloride (50nml). The

organi ¢ | @¥ffo0e dried over sodiumsulfate, filtered an(i!(ﬁl"ﬁ)o%&ﬁﬁnt
removed in vacuo. The residue was purified by flash 15 chronat ograp

0,
ilica gel cluling i ctinl o ggggi reLtancl (901 Lo aliord dngm (550

B](c)c N- :c\/:i‘afﬁ&rﬁ'gaofﬂ @o/gUfrBdaH)ﬁl gﬂm& 0; Qh\alev(ilnterkrc;ia;m} xtu 5 8
of tri uor oacet I.C anl sol e or
m nutes at 0CBO aﬁ&ﬂ‘@é‘ﬁ‘% 5@% 3@?09 %g%

e]sqqa was stirred
Wi th et hgiksAs Inhemptiess ¢ ttiahedaficHehl (smjvam/éolle{mnramdmﬁmel@ﬂ@rﬂmr

bur | £ e gngRL - e PR A ?e%DOVTeﬁé'r rach e el A b bt Bibes
A)AJ b§:)2'7H%2d£& eciPitated THIA, H—Dlrﬂ“xlﬁl\zl)l- ; OhZH, DuSEka). : S 1.19 (s, 3H OH3
(G0} %); 1. 66 Mpf%%%%@%% et PSR Tedd MA DR o,
L o ol oty o),
(o eb) st Badings TF b4 RERh RS 4} 68, RESLAGERREIL ARk ospr
B<2)8 m D)m NwBﬁhB)d'leﬂa Ehtg(arch:ml)sErmqostoldn(xﬁ hy@nvgen carborede §50mely aghisesl posassium DIVF
<(31nhydri 12 %?gwu?lfaqitsm ?@V\%dg% g,g%&kggq%ﬁ?%imﬁ dﬂ&ﬂjg) (%@ih?)u?‘ié@\%\)a d| | ut ed
\r/]m Ej Poete Eldgr;rriwes; ditied OVOG l)urrasidfat%ééﬂﬁ}efzﬂl andtthe sdvent a@réqv@qwe;fs; SIgwi rgﬁligg?ﬂ

(" anavSEPhPHELE TN maidy Rk OB R N GU B Ly

1M, a aqueous so The organic [ayer was

dried ove4ompddiim siiPpetiab- D*Tm@*é"ﬂfpaﬁﬁﬁm as ¢ Wit fofBhpved in vacuo. The

resi g;g - 14 Y0 041,96 383 1hX rﬁf?éﬁ@ﬁ7 @274911‘1’@@ @ﬁﬁhif)lbf%sl@ﬁ’ssa\@ahn a mixture
chro ography on sili ca gel eluting w et hyl exane to T{;Pord
370ny (7e%nfb:or®§@tma@ (B®d) mmigelp(Hol aséél)uvala%e@ 05% Fugpies at %5?
Boc-D- (N ﬁggﬂtg-%rpr&{d\‘ea(?ﬁ Yy, HePestBe (358HTEd WithBiiel and tiRtpricipRged

di ssolved in reo oacetic acid (8m), anisole (ImM) and
t hi oani saFFé. é‘&ﬁ‘l’? FP Dsgjé@ Qm 1 (?The sol vents were renoved in
vacuo, the r eq1h§@?dmm H~A@b-w Tﬂ)-Bt@Bp C@)CH, [{80mppe23 %) wat edrified\by

H- D Trp-D-gTrp iti%‘rﬂgd%ér goétagwb W, 1'65@).

H D- T2§- PRI
C,,H,,N(O;, 488 g.mol™.
'H NMR (200 MHZ, DMSO-d°) : & 1.22 (s, 3H, CH, (Aib)); 1.44 (s, 3H, CH,
(Aib)); 1.8 (s, 3H, C(O)CH,); 3.06 (m, 4H, 2 (CH,)y); 4.6 (m, 1H, (CH),); 5.6 (m, 1H,
(CH),); 6.9-7.8 (m, 10H, 2 indoles); 7.9 (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]".

71

Example 5 N-Me-Aib-D-Trp-D-gTrp-C(O)CH,
Boc-N-Me-Aib-OH (1.09g; 5.04mmol; 4eq.) was dissolved in methylene chloride
30 (10ml) and cooled to 0°C. Then, dicyclohexylcarbodiimide (520mg; 2.52mmol; 2eq.) was
added. The mixture, after filtration of DCU, was added to a solution containing TFA,
H-D-Trp-D-gTrp-C(O)CH, (940mg; 1.26mmol; leq.) and triethylamine (580ml; 3.3eq.) in
methylene chloride (5ml). The reaction mixture was slowly warmed to room temperature
and stopped after 24 h. The mixture was diluted with ethyl acetate (50ml) and washed with
35 saturated aqueous sodium hydrogen carbonate (100ml), aqueous potassium hydrogen sulfate
(100ml, 1M), and saturated aqueous sodium chloride (100ml). The organic layer was dried
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(121ng; 0.59mmmol; 1.2eq.), N MM (2301; 4.2eq.) and BOP (265ng; 1.2eq.) were
successively added. After 1 hr, the mxture was diluted with ethyl acetate

(25nl) a 0sphed with sat ur at ed aqueous sodi um hydr oggip1G@pREatL €
(50mM), 2@6’;@& pot assi um hydrogen sulfate (50n, 1M, ﬁg: satourat ed

aqueous sodium chloride (50m). The organic |ayer was dried over _sodi um
sul f at eover ispdivmeiEi flthﬁéedsaélld\ib‘?\§°1Y%¢f§aV?4¥"\Y§€% Thergsifg pas purifiedby

purifieg, dslaychl}&ra% I %tsﬂﬂfaagéhMuﬁﬁg Witk &Eyl&%éta@/xﬁéﬂhﬁﬂowg;/m Ridirqacet ate

to affor 249 Bos -D=Trp- as a white foam 15
Boc- Ai b53%mg Ffa?/g ey leriio Zl JW@@@&%%% g‘_“gée‘l%i‘?ed |In a mixture

of trifluor OB%IN-M@%ELL( @@-Dg’ﬁx@'—@@)@H |(830m§f@881|ﬁhﬁﬂﬁw59hﬁsc{1béd mdor 30
m nutes at OC. TIE@ sol vent(i1 se rem)é—’&) cuo 1t he{ b? vvas Stl rred

wi t h5et meFtuEsef tHiRBoTRasEAeG (& le a&liﬁl@ﬂfﬁ%@

filt ]frr eg°% mzébﬂ\%ﬁt&\ﬁveﬁfémobbd%iga@ua' J§i ;1 Eesgitfe{wa@(s@h@&&vk éggeﬂgnoaml Ooﬂ\f\n/as :
urifie iV X

100 A) . presipite ?%é%gpﬁ ﬁ#%mﬂv%mﬁf?ﬁgs ?ﬁ%Ode) .6 1.22 (snmSH

?&3_'2§Ai) b)); Théprdduct TRA, RHSle- AN-D)Irp-D-g'rp $3(O3¢E|H (:(z()r@jas)(r’B /Z)ﬁwﬁﬁi%xgrﬁefH 2

a
i ndol esbY Pl:/epééim("gﬂ_r!}r—é Eﬁ?ﬁ%)rf ig??&méjlg_{éO%l(cﬁﬁmg% 1§P|A25 Enam des)):

10. 83¢p(s, 2HC,HNNJD4( sorighes)y). Mass Spectrometry (El ectrospray), mz

2 T SIS N B T AR A AP,

cool ed 1 G8GE.3HHE(D) CHl,§;\2c2 olse 3K NEFBYE. 15T(111,e41€,520'3iféz)p)2 45726de (289.)) was

added. frer d I n

cont ai ngﬁg (%Zhukﬁ{g) b3 7D§é#lf @%(%%\536829%% Qg ﬁ%ﬁa?m ef& 3%{0

tri et hy(aamdes); (@@MZHB Y. ()lnfqlaes))met hyl ene chiori de (5ml). The reactl on

m xt e was r 'stopped after 24 h. The
m Xt e was y%ﬁé ﬂf{ﬁf& §}ﬂyft%?}a?zlﬂg&(5§% 9§3[ aﬁlg?washed with 35 saturated
aqueous sodi um hydrogen carbonate (100m ), aqueous potassi um hydrogen

sul fateg QHJ Qrg Plﬂa%frrﬁf]ﬂ-gﬁ? Mighed aqueous sodi um chloride (100nm ). The
or gani c dried 15 WD _01/96300 PCT/ EPO1/ 06717 ver sodi um

sul f at e, f| | ﬂ%ﬁ@éi °§PM hEF & oiverirpingd s G HP (330 O-Fhamodsiege was
prifie@o@XN“I@J)@PE iageley omhﬁn&nlmml(lﬂmmeqwahhlmmyismg,

acet at e/ net hanol 9/1} to affor f?ﬁ'qlglétﬁf the reaction was over. The

Boc- ROME 264D E)“Céf%}‘@l-léa

mixture was diluted with ethyl acetate (25ml) and washed with saturated aqueous sodium

hydrogen carbonate (50ml), aqueous potassium hydrogen sulfate (50ml, 1M), and saturated
aqueous sodium chloride (50ml). The organic layer was dried over sodium sulfate, filtered
and the solvent removed in vacuo to afford Boc-(N*Boc)Pip-D-Trp-D-gTrp-CHO as a foam.
25 Boc-(N“Boc)Pip-D-Trp-D-gTrp-CHO (0.31mmol) was dissolved in a mixture of
trifluoroacetic acid (8ml), anisole (1ml) 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 preparative HPLC (Waters, delta pak, C18, 40x100mm, Spm, 100 A).
C,sH33N,0,, 515 g.mol™.
'H RMN (200 MHZ, DMSO-d®) : 6 1.81 (m, 2H, CH, (Pip)); 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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Boc- N- Me- Ai b-D- Trp-D-gTrp-C(O CH3 (530ng; 0.88mmmol) was dissolved in a5

m xture of trifluoroacetic acid (8ml), anisole (im) and thioanisole (Im)

for 30 mM W Ame O0C. The solvents were renoved in vacuo,pdfigpgigehdue was

stirred wﬁ}% ether and the precipitated TFA, N Me-Ai b-D Trp-D-gTrp-C(O CH3

was pur ErEge by PP OO O O T U bak, Cib. doxi qam e
TR TN pipisetc b la v e R VR
3H NCH?(;MW 192¢gm) wamgtduceessivelyladdy f’g‘e;zl@rrsm{%s thmeaml( ‘é(ﬁﬁ ﬂ\éf)r Elfle 3 NH
( am gtes%)-;)uxm]rg v&sfﬁlut%"(glﬂi Smﬁ'm‘f—éq‘ﬂg ?iS%?l 21nd %&%%t@@.ﬁ'ﬁfe@rﬁhédﬁs sodium

(Ele spray) arrpe Pip-DTr gTrp-CHO I n
5m of DyBjogeRAarhanaterd nﬁvgqmq@nmaesztgo#g ogeB I HHALe (5 qnanrl)M) and saturated

(B(ig 7( M%ﬂg%&?{i%ggﬁng J:ﬁlg?iﬁe (%ﬁﬁnﬁ'ﬂé organié e Wai\m%d &%'sodﬂm? ﬁﬂfa)e HHdrddOP

wer e succe55| vel¥ aPh d Af @pg} ;nut es,
Ry scdgerw@moqun@ wecue tor afford Bogr(NBeaPin- 13@% @8nm)
and washgg W th satur at ed aqueous sodi um hydrogen car bonate (50nt),
agueous “pot assi um rogen sul fate sat epus
sodi U chl or i Bec- @gh PippRel By A iRs &?(g%i %@Pgﬁ iv(f’ i ﬁgglejF“F%PE
filteredingndabiifc & @A, , &40 @G} Bnd Akedidole @ﬁﬁlpfcd 30 minutes at 0°C. The
Boc- (N4Boc) Pi p-D-Tr

f
Boc- (Ml@l&ﬁepispwﬁef? Ot‘ffg*ﬁ‘% %??FS ﬁr?P%IS)SUW% withethrad thepreeipitied, o of
trifl uorqu@qqlfq Mpﬂﬁgﬂ“}p Cé0)F] waq fildrpd.and t hi oanisole (Im) for 30 .
t t 0 o t
W th ether ant ducﬂ%@%ﬁ%‘?@ DRI RGO Pk S Sk gﬁ?ﬁ%ﬁ(i TEA
H Pi pr 'E?QT&@THBLCI'QW {t&27 dejta phRUT 1 8aidxp 0P, gy 00 2). pr epar at i ve HPLC

(vt s P der ¢ Cl8., 40x100mMm 5m 100 A). CZ8H33N703 515 g.mol ' ' . 'H
RW (200 ML, &R 86’15829 gmptey

2H, CH2 ( H?z (m 2H, CH2
(Pip)): 3.1 (mmwzoqm,,nmsczg{)msm @)21{48 azlp)) 18] EAHSOSH)et

Ut or myt 133 g 386 EE T 3 Pl shr e e ol f#ﬁ”‘ mﬁl R NI
2H, 2 N IIH((OH)QI)e@Pﬂ 8msé01$p%mdplﬁfrbt8r%r9((@é Nebst AH PWE £ @Ymﬁﬁﬁb)sl] +
538. 20, [ Mk, 211 AR'H (indoles)).

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

Example 8 Isonipecotyl-D-Trp-D-gTrp-CHO
In 5ml of DMF, TFA, H-D-Trp-D-gTrp-CHO (250mg, 4.1mmol; leq.),
25 Fmoc-Isonipecotic-OH (144mg; 4.1mmol; 1.2eq.), NMM (158p1; 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
hydrogen carbonate (50ml), aqueous potassium hydrogen sulfate (50ml, 1M), and saturated
aqueous sodium chloride (50ml). The organic layer was dried over sodium sulfate, filtered
30 and the solvent removed in vacuo to afford Fmoc-Isonipecotyl-D-Trp-D-gTtp-CHO as a
foam.
Fmoc-Isonipecotyl-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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WO 01/ 96300 PCT/ EP01/06717 Exanple 7 Pip-D-Trp-D-gTrp-C(OCH3 In 5m of
DVF, TFA, HD Trp-D-gTrp-C(O CH3 (218ng, 0.29nmmol; 1 eq.),

Boc- ( N4Boglfjipssdd (121mg; 0.35mml; 1.2eq.), NWM (135 I 4c6tho)opfld BOP
(155mg; 0.35mmol; 1.2eq.) were successwely added. After 15 m nut es, the

reaction was over. The 5 m xture was diluted with et% acetate (25nTL) and

ashed i { SRR SiRRSaS Ay BN s BEHares B0t byaueous
f " t t di
o gffhgf@ﬂg‘%ﬁ@mwb\fﬁéﬁ A, &M 40810beaal sia! g agqueous sodi um

he "organi c_| ayer was dri over sodimsulfate, filtered
and the sol vé?nt »BhByedligimebeuo to afford

Boc- ( N4Boc) PI'HM d@mﬂmlﬁ(a 89.65 nﬁomnzéﬁ (Pip)); 2.4 ( (rjnln H. ture

Boc- ( 4B @’%ﬁ |

019 ° 'ESr i ﬂg ’%bls 8acé't3| d’:‘P ér% % {C&%Hﬁ) et zﬁsél@)(4 ﬁd(l)‘- bﬁd((t:lﬁ}l 32%13\5/%5«37 @mmlﬁ for 30

m nut es (@t1) 0% 6.94767 (16,01 0FE T ﬁldmgmrgar‘(ayem CHOAEy l)t),_*ll_@-SVS(ifhd) Nﬁs{Pﬁ)‘)' rred
rp-

it ?ﬁi‘%@a@& Pt R B sl p. (&) O (S35, 479 v

purified by MassBppaoniiry¢ERPesprdi] rA501080 Ma+Bagk, C18, 40xI 00mm  Sm 100

A). C29H35N703, 529 g.nol"'. "H RW (200 MHZ, DMSO-d6) : S 1.79 (m 2H, CH2
(Pip)): 1.81 (s, 3H C(O CH3): 23(m 2H CH2 (Pip)); 3.1 (m 8H 2
(CH2)p EkaRpGH? Ianm)e¢otynD7T(qugtmﬂp(c( ): 5.6 (m 1H (CH) a) 6. 9-7.8

10, 85 (m ~2HIP SRt E BT %D%g@%&@b&éﬁf Lors. o b5y
530. 39 [Fiddc}IspnipsctitI0HMEKRIng; 0.4Fxaotpl 2e@), MM plai’ﬁcplﬂ;yzt 2&1 Y et Eo@T(n pg,@gio I'n
Proco 1 s Orpdt s Ractet iy Gtd A3 8s minde RS tedki® ey of The ang mop

(181ny; midiuterwes dilutedeqih ethmlr@e@m:@éaﬂ) ael yashddedth #aﬁmreted]aﬁlumustsbéﬁun t he

r eacé W?’(\tﬂ%get? ¥&honatt ?50 %8us agit{]n‘xjgf rE Qﬂﬂb@ﬁOrﬁc ?g@ d(sza%%%t)ggand

vvash sat urat ed aqu ate’

pot assi agudoypdsedum dlerds 60@51) r”ﬁhe ofgAnic qr *s'aa dmcact exkr sadivaosisfase dilterad
chi or | dend BTolvent RSV e AYUroNF BnfdELIEchi Ry ISIHHIB SIS Byl bt £7 e

30 and e solvent renoved in vacuo to a
Froc- Isé@ﬁﬂbecotyl D-Trp-D-gTrp-CHO as a foam

Frmc I som Pe TRt oL EsBhipERt-DITR-1542rh 4 (DYORL, Y0 B@aﬁnﬂﬂﬁwé m%gol'v&i ﬁn Iothilrd T{]e of
}Q&[ﬁ é)mB%glld dll ne%dgne 2m1531g19d z?ﬁc!u?ce\,c\ﬁg s%a%dsfg? 510 mmutes Thr[c1 smlJ s
soI v ﬁt 3 pip olvents were
removed in vacuo, the residue was stirred with ether and the precipitated
Isonipecotyl-D-Trp-D-gTmp-C(O)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, 5pm, 100 A).
25 C,oH;N¢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 Mass 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

-18 -



removed in vacuo, the residue was stirred with ether and the precipitated
35 I sonipecotyl -D-Trp-D-gTrp-CHO was filtered. -17 WO 01/96300

PCT/ EPO1/ oh/os3ohne product |sonipecotyl-D-Trp-D-gTr p- CHO 106879 was
purified g@ preparati ve HPLC (Waters, delta pak, C18, 40xI 5m 100 A).
C2sH32N603, 500 g.mol-'. 'H RWN (200 MHZ, DMSO-d6) : S 1.65 (m 4H, 2 CH2

(Pi p)) Ex2mblé il mmwawwo 2.7-3.3 (m 8H, 2 (CH2)p et 2 CH2 (Pip));
4.6 (m 1H (CH) a); 5.3 et 5.7 (2m 1H (CH a.); 6.9-7.7 (m 10H, 2
indoles); 7.97 (2s, 1H, CHO ( for 1)); 8-8.8 (m 4H, NH (Pip) et 3 NH
(anm desBRam0.18 (HHAﬂZ‘IIerﬂTFP @H%ol es)). Mass Spectrometry (El ectrospray),
mz 501.36 [MrH +. 10 Exanple 9 Isonipecotyl-D Trp-D-gTrp-C(O CH3 In 5ml
of DMF, TFA, HD-Tr DgTrp O CH3 (250ng, 0.33mml; leq.),
chslmﬂ&dﬁlﬁ& Tro-gTayCHY 4nmol ; 1. 2eq.), NWM (1551; 4.2eq.) and BOP
(178ng; 0.4mmol; 1.2eq.) were successively added. After 15 mnutes, the

reacti on was over. The mxturég\é\?s diluted with ethyl acetate (25nml) and
washed BkarhpleddumidderLadir-gls- um 15 hydrogen carbonate (50nl), aqueous

pot assi um hydr ogen sulfate (50nt, 1M, and saturated aqueous sodium

chl ori de (50nTL) The or c .l ied over sodiumsulfate, filtered
and t heExampleds r %?/‘gbil%}l %‘éﬁ ’E 8??%
Froc+ (#)sonl pecotyl -D-Trp-D-gTrp-C(O CH3 as a foam

1 . )
Frnoc-T soni pecot yl O 33mmol ) was dissolved in a
m xt ur em——u%%%ﬂ%qz%éd' 'ﬁé’?)ﬁg%gﬁ?]znﬂ) and allowed to stand for 30
m nutes. The solvents were renpoved in vacuo, the residue was stirred with

The pr oBGeTRESEn Catsts R BT R PR Potmy. 139 was pur i fi ed by

preparative HPLC (Waters, delta pak, C18, 40xI OCOm 5m 100 A). 25
C29H34Ng03, dé) : b 1.66 (m 4H, 2 CH2
(P|p)1§—§-ﬁ§f@%§q§ ME?‘%S}WI%%%% H 2 (CH2)p et 2 CH2 (Pip));
4.54 (m 1H, (CH) a) 5.59 (m IH, ..); 6.9-7.7 (m | OH 2 indoles);
8-8.6 ( I B)Tet ( ﬁs)) 10.82 (m 2H, 2 N H (indoles)).
30 Nﬁss%ﬁ‘gaﬂ-we‘éﬁyﬂ(g%e%ﬁ?&bpr% iz 515.44 [ M-H] +.
Example 20 Aib-D-Trp-gTrp-CO-CH,-CH(CH,)-CH,
20
Example 21 Aib-D-Trp-gTrp-CO-CH,-phenyl
Example 22 Aib-D-Trp-gTrp-CO-piperidin-4-yl
25 Example 23 Aib-D-Trp-gTrp-CO-CH,-pyrrol-3-yl
Example 24 Aib-D-Trp-gTrp-CO-CH,-CH,-cyclohexyl
Example 25 N-Me-Aib-D-Trp-gTtp-CO-CH,-CH;
30
Example 26 N-Me-Aib-D-Trp-gT1p-CO-CH,-CH(CH,)-CH,

Example 27 N-Me-Aib-D-Trp-gTtp-CO-CH,-phenyl

35 Example 28 N-Me-Aib-D-Trp-gTrp-CO-CH,-pyrrol-3-yl
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Exanpl es 10-62 The foll owi ng conpounds were prepared in simlar manners:
35 Exanple 10 H Ai b-D- M p-gM p-CHO -18 WD 01/ 96300 PCT/ EPO1/ 06717 Exanple
11 H A b- {ig%19Esds- CHO Exanpl e 12 H Ai b-Trp-D-gTrp-CHO 5 0504737
H-DTrp-g%p-%HO Exanpl e 14 N-Me-D- Trp-gTr p- CHO Exanple 1 !

A S B A RTER B oy
o B T 0 Do 3 - g co -
- yl - but anoy] ).- rp- glrp- anpl e - rp-gTrp- -

Exarrp|em@mlb1@n%g% Flb'g%@q ﬁg)-CI-l(CJ-B)-CI-l 3 20 Exanple 21
Ai b- D- Tr p- gTr p- CO- CH2- phenyl  Exanpl e 22 Ai b-D- Trp-gTr p- CO pi peri di n-4-yl
25 Exanmple 23. _A h-D>x Tr p- gJr p- CHZ 8 - 3=yl le 24
A b 15 Tl boR PR B s & 155 CO LR
b- D- Tr p- gTr p- CO- CH2- CH3 30 Exanple 26
h-D Trp-gTrp-.CO- ~CH é: Exanpl e 27
o2 B A S e CHE ¢
Trp- - Exanpl e 28

b- D-Tr p- gTr p- CO- CH2- pyrrol -3-yl -19 WO 01/96300 PCT/ EP01/ 06717
£ gm[)}l _cla_rég Nl“’%”ﬁ’ﬁx%%%?ﬁ%’{l%%%ﬂ?{ cycl ohexyl Exanple 30
N ( 3-gm no- 3- net hyl - but anoyl ) - D-Ti p-gTrp- CO- CH3 Exanpl e 32
N- A fEUT]I D-T T I A |-D-T T CO CH3

cetyly D ThR-gThPrGHR B3 ol drpeibbAcet y1 - D- Trp-gTrp-

-A
- Al
- A
-A

Example 35 N-Formyl-D-Trp-gTrp-CO-CH,
15 Example 36 N-(1,1-dimethyl-2-amino-2-keto-ethyl)-D-Trp-gTrp-CHO
Example 37 N-(2-amino-2-methyl-propyl)-D-Trp-gTrp-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,
75 Example 4l H-Aib-D-Trp-N-Me-D-gTrp-C(O)CH,

Example 42 H-Aib-(D)-1-Nal-g-(D)-1-Nal-formy]

C,oH,N,Os, 496 g.mol™.

TH RMN (200 MHz, DMSO-d%): & 1.14 and 1.4 (2m, 6H, 2 CH, (Aib)); 3.17-3.55 (m, 4H,
30 2 (CH,)); 4.82 (m, 1H, CHa) ; 5.5 and 5.82 (2m, 1H, CHe) ; 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]".

Analytic HPLC (Delta Pak 5p C18 100A, ImV/min, 214nm, eluent: H,O/ 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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10 Exanpl e 34 N-Fornyl -D-Trp-gTrp-CHO Exanple 35
N- Fornyl - D- Tr p- gTr p- CO- CH3 15 Exanpl e 36
N-(1, 1-di 1@- am no- 2- ket o-et hyl )-D Trp-gTrp- CHO Exa
N (2-am ng%tzdl)r%%oﬁyl propyl)-D-Trp-gTrp-CHO Exanple 38 Wirferdfioert
(2-am no- 2- net hyl - propyl) D Trp-gTrp-CO CH3 20 Exanple 39
Al ez, PLINGOD4§6rgmmbEoni pecotyl  Exanpl e 40

N-

N- Me-

ﬁ'\A/,EbA' W@b%@i ggg@ 82@%@(@%%}%% (Aib)) ; 2.84-3.3 (m, 4H,
H-AI ot

b- (D)(CIHZI){;:)I Ag (rm; lIi, d%m,zm,o@mxgewgmmm 6H)+Y-EvR- Q6200
4 (2 6H 2 CH3 (Aib 3.17-3.55 4H, 30
> (o) gpe et AR o Com i 6.

5 and 5.82 (2m 1H, CHa) ; 7.36-7.64 (m
8H) 5. 8dass SpmtrqlnytrygFagi)gmlpsllﬁﬁnﬁMf,Hﬂ Mass Spectrometry (FAB), mlz 497

[MFH . Al ke LB iRelakc el FSD/CABA00/ 1 4o, : FBOANGTINGD YRNIEA 2O |

- gr adi ent S0m | n) (2;1 28m n,. 99%
Fr eezedrgredietoiso LRY% @é%ﬂ@ E? W%W%A’ZFNS”‘]@G [SUBRNRE: f or myl - 20
WO 01/96300 PCT/ EPO1/ 06717 C30H32N403, 496 g.nmol"'. "H RWN (200 MHz,

DMSO-d6): 6 1.18 and.1.36 (2m 6H, 2 (Aib)) : 2.84-3.3 (m 4H 2
(mZ)p))ElQQQﬂ_&ﬁ] P&ﬁlb@&)lgN@gq&)aF@gﬁ (2m))1H CHa) : 7217751(m 6H) :

7.76-f Q8 % ]43)5 BoBb-9.11 (m 3H). 5 Mass Spectronetry (FAB) mz 497

Mt t e Cl . H20 /
[AcNH]o 10/Jr1r Pg{%@%é@ {b&)o g&:ﬂ?‘f h}‘ggﬁf’ %ﬁ% &ﬂ(ﬁé’]} m%gg )
Erz gagiﬂlggogmfgg@mmdz (CHPHINI4e8 ¥, ;}PAIGI{QDS Alarded. 7?(1&1) HHj QHL, @I; mpie-7. Z(Dm
ot o A 05 8 610 5710 ahofih Mis. %’Eﬁﬁf S R A
CHa) ; 51}41&’(}@5 74 (2m 1H, CHa,) ; 7.06-
15 Mass Spectrometry (FAB), m/z 486 [M+H]".
Analytic HPLC (Delta Pak Sy C18 100A, 1ml/min, 214nm, eluent: H,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-g-(D)-Trp-formyl

20 C,eH;;N,0,, 485 g.mol’.
TH RMN (200 MHz, DMSO-d°): 8 1.19 and 1.45 (2m, 6H, 2 CH, (Aib)) ; 2.93-3.3 (m, 4H,
2 (CH,)p) ; 4.71 (m, 1H, CH,); 5.35 and 5.7 (2m, 1H, CH,.) ; 7.05-7.1 (m, 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, 1H,N'H).

25 Mass Spectrometry (FAB), m/z 486 [M+H]".
Analytic HPLC (Delta Pak 51 C18 1004, Iml/min, 214nm, eluent: H,0/ 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,gH,,N,0,, 485 g.mol™.
'H RMN (200 MHz, DMSO-d®): & 1.23 and 1.41 (2m, 6H, 2 CH, (Aib)) ; 2.92-3.15 (m,
2H, (CH,)p) 5 3.4-3.6 (m, 2H, (CH,)p) ; 4.63 (m, 1H, CH,); 5.44 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 3.5 C18 100A, Iml/min, 214nm, eluent: H,0 / ACN
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3H); 7.34-7.65 (m 6H) ; 7.91-8.1 (m 4H) ; 8.2-8.4 (m 1H); 8.55-9.5 (m
311); 10.95 (m 1H, N H). 15 Mass Spectronetry (FAB), mz 486 [ MtH| +.

Anal ytic o6l ta Pak 5 C18 100A, Im/mn, 214nm el ueer i Boé1ACN 0. 1%
TFA, gradient 0 to 100% ACN in 50mn), tr = 17.33nm 92% Freezedr?ed

Compound. Exanple 45 H Aib-(D)-2-Nal-g-(D)-Trp-fornyl 20 C28H31N503, 485
g. mol - 10, 19HTRM\ gt @Dent He, 6 0EASONIB) 1 Snsin thendbGaied 097800 3181), tP=CH3 ( Ai b))

2.93-3. AR oo, 2 : 1H, CHa); 5.35 and 5.7 (2m 1H
CHa, ) ;?9-.(‘)@13‘-1 Iéf/(’rr?’%%)dg%ofmdfmﬁdm 1H) ; )7.47-7.5§n(m 4H§ " 2 6 (m

1H); 7.78-8 (m 8H); 8.48-9.37 (m 2H); 10.88-11.04 (m 1H N H. 25 Mass
Spect t B . | ytic HPLC (Delta Pak 5 C18 100A,
|ﬁ1e;: mrﬁ%?‘ r léfﬁeﬁ'@%‘b’%gﬁ%ﬁlﬁb@?@o TBIQAI, : gr adi (ent Oat oa100% ACN i n
50mi 15) , QHANIT:, 38hignnold50, Freezedri ed Conpound. Exanpl e 46
H Al b- ( Dpeyd] . NS 8 B 85-3 8 (RYMH| 200
MHz, Dﬁ/ﬁs)g%%g%d%%z’and ?lg?y%zln% %ﬁa’gﬁ%%&ﬁﬁﬁ%ig ;75.—.%1(4 m H(°2H,
(CH2) p) 2 (CH2p)34-64 (@, 1HHCH L3 090d: 5. 22 6,1 Gy ) 85H-9-13 (8, 33Dt 5. 79 (2m
1H, CHa) g Wr-7.54 m(GHRgt% d,ll—ﬁ?%@ﬂm}l‘ﬁl?:; 77364808 (da, (ED); 433p:4 @n34- 9. 37
; 1](}4.I 37 m 1 15y Ss (

(m 3H) pectronetry AB), mz 486 [ MtH +. 35
Anal yt i @EHIPLGRZ S dhield 3.5 C18 100A, Im/nin, 214nm eluent: H20 /

ACN - OR300 PEFA BROALQBE IFIBr L % TFA, gradient O to 60% ACN in
15m nlOtZ%%@G 0 100%%\1 ?)n S6

Conpound\naxteFitd-G DpitApEK P %Téq)aoﬁz rémﬂ:é%‘&’f 9’%&1 Qrugg%f;gl&é@i %8 A,

g9 gg' 3 égrédi%rﬁw\{o(m MAN DAY = 9600miA29%Md Fieed@ir{@nTotipbw®l. CH3 (Al b))

(m 4H 2 (CH)p); 4.64 (m | H CHa); 5.37 and 5.72 (2m 1H,
CHa.); 6.97-7.13 (m 3H): 7.32 (m1H: 7.44-7.54 (m 3H); 7.66 (d, 1H);
7. 78 ( MExhidple 48 8B RIND)-Tip-Z4IP)-3qRAPtforrmyl  2H); 10.82 (m 1H, N H). 10

Mass Spectro ry,-(FAB), mz 486 [ MtH] +. Anal ytic HPLC (Delta pak 5g C18
100A,1 rﬁzﬁl{%zﬁﬁbzflﬁr%m]ment: H2O / ACN 0. 1% TFA,

'H RMN (400 MHz, DMSO-d®%: & 1.12 (s, 3H, CH, (Aib)); 1.32 (s, 3H, 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, 5H (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+H]" 499.42 [M+Na]"; 953.51
[2M~+H]".
Analytic HPLC (Delta Pak 5u C18 100A, ImV/min, 214nm, eluent: H,O / ACN 0.1% TFA,
gradient 0 to 100% ACN in 50min), tr = 9.40min, 98%. Freczedried Compound.

25 Example49 H-Aib-(D)-3(R/S)Dht-g-(D)-Trp-formyl
C,eH3,N0,,476 g.mol’.
RMN 'H(400 MHz, DMSO-d®): 8 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
(2m, 1H, CH,.); 6.88-8.91 (m, 16H, 5H (Trp), 4H (Dht), 3 NH (amides), NH and NH,

30 (amines), formyl); 10.92 and 10.97 (2s, 1H, N'H).
Mass Spectrometry (Electrospray), m/z 477.33 [M-+IT"; 499.42 [M+Na]" 953.51
[2M+H]".
Analytic HPLC (Delta Pak 5u C18 100A, ImV/min, 214nm, eluent: H,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-g-(D)-3(R/S)Dht-acetyl
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gradient 0 to 100% ACN in 25min), tr = 9.00mn, 99% Freezedried Conpound.
Exanpl e 48 H A b-(D)-Tip-g-(D-3-(R S)Dht-fornyl 15 C26H32N603, 476

g.nol"". wlddgm%mo MHz, DMBO-d6): 5 1.12 (s, 3H, CH3(AI q,)dw]?ﬁi,g%lgs
CH3(AIb)); 1.73 (m 1 H CH2); 2.01 (m | H CH); 2.9 (m 1 303(m

lH) 313(m 2H); 3.54 (m 1H); 4.47 (m 1H, CHa); 5.10 and 5.52 (2m 1H,
6, mmogao@@mmB‘H 5H (Trp), 4H (Dht) 3 NH (am des), NH and NH2

%?2‘ 2??’%@%5 b 350 Negls 3R OB ?%&L%”?%If ‘FEHEE‘“ t%e@?t’;aﬁék
5g C18 A0, doetyli2ed (121 ,nﬁiHe)l; dérm. 38 Js.d\ﬁ :310m. GrEmilEni 46°t o

100% Al le 49
foA b (B SR ST r@_ E’r%yg?% éﬁ‘%%%%&ﬁ%% s “"’ a@‘ﬁﬁos
VHz, SDVBOTH €mings)); 580 NEB (Aib)); 1.85 (m 1H CH2);: 2.2 (m 1H,

CHZ) 3@%5@%52@%91&&@1@%0% %n/é@oﬁm R 327,70 4.5 (m lH
(Dht) &mﬂyt@eﬁﬂ&ﬁeh@?%ﬁlﬁ% §6A( brﬁi/ﬁé%)zlgn@p ﬁlyFI}t qiﬂ% é@#@% 97 (2s,

1H N %Sggwigﬁxéﬁ%bfl@@% BN H SRS 39 20, D847, /Fredzddvied]Compihad4 2
[ MNa] + 51 [2MrH + Anal ytic HPLC (Delta Pak 5g C18 100A, Ini/nin,
214nm eluent: H2O/ ACN 0.1% TFA, gradient 0 to 100% ACN in 50mn), tr=

10. 390Me,38%1e :ﬁr e@zwAﬁsi BEOS)Dht-B EXp@egy1 50
N- Me- Ai B - S) bht - acetyl “22 WD 01/ 96300 PCT/ EPO1/ 06717
C28H36NER 3618694’ %i’g%ml 'H RW (400 MHz, DMBO-d6): S 1.42 (s, 3H,

gHg('(A\i b)ﬁgﬁM@@d@M}ﬁ*Dm Af)b5>)1 582, 76&:}_) 2(@H3 @tb))ad sy, 318 .adetyly 1.28I, gﬁgé
(m 1H (o (5’-423"8&%6”%#%42%% %% By 3&&%%‘@% 58 ﬂ(?‘a?nh%res) M5 5

QQS( grln Fm ,5974&1 02)( 231 (hHHN 4;52 (oIS, (BB Bradnten, 1T, (CEE@):@%% disln)é OAmr z
n 1
o/ i, S EAR R 18P0 3P T O GRS e FeRinegpEL 88 [ 8H B 2
50m n), MassSfkcBOmatry GBMtrEsmmdmfzéQS(éétfw&h]a 527.52 [M+Na]
Analytic HPLC (Delta Pak Sp C18100A, 1mV/min, 214nm, eluent : H,0/ ACN 0.1% TFA,
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,N(0,, 502 g.mol™.
'H RMN (400 MHz, DMSO-d®): 8 1.2 (s, 3H, CH, (Aib)); 1.39 (s, 3H, CH; (Aib)); 2.29
(m, 3H, NCH,); 2.99-3.33 (m, 4H, 2 (CH,)p); 4.68 (m, 1H, CH),); 5.3 and 5.69 (m, 1H,
CH),.) ; 6.97-7.72 (m, 10H, 2 indoles) ;7.97 (s, 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 3.5u1 C18 1004, 1ml/min, 214nm, eluent : H,0/ 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
C,oH3N05, 516 g.mol™.
'H RMN (200 MHz, DMSO-d°) : & 1.22 (s, 3H, CH; (Aib)) ; 1.4 (5, 3H, CH; (Aib)) ; 1.8 (s,
3H, acetyl) ; 2.28 (d, 3H, NCH,) ; 2.96-3.22 (m, 4H, 2 (CH,),) ; 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)).
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10 Exanpl e 51 NNMe-Aib-(D)-3(R S)Dht-g-(D)-Trp- acetyl C28H36N603, 504
g.mol "' . 'H RWN (400 Mz, DVSO-d6): 6 1.58 (s, 6H 2 CH3 (Aib)); 1.81 (m
3H, acety (m 1H, CH2); 2.24 (m 1H, CH2); 2.54 ( NGH3) ;
3.08 (d, {3'301;9?, 0 (m 20 3.4 (m 1H. 3.50 (m 1) 3.5F "(%”0. b 4. 52
(m 1H CHa.); 5.61 (m 1H CHa.); 6.9-8.92 (m 15 14H, 5H(Trp) 4H (Dht),
3 NH (arﬁ’.[dssSpe(erHe(rarfEmsl)opprm 182851784 [MHHN H).  Mass Spectronetry

El ectro ; nal | C ta Pak
; c18100‘5\’%%)’/Hlﬂié @%‘“ otk s: Sﬂ%&%‘@w%y 55&@3{‘&&{0 100%
ACN in 5Dh%n’§FA1 graélem_om h00%9 %N En &by tr ed . Conpo 9. Fﬁaazﬁkmﬂmcenﬁcﬂmd
N( Me) 2- Ai b- (D) Trp (D) gTrp-fornyl C28H36N603, 502 g. nol' H RW (400
M—Iz DVMBO-d6): S 1.2 (5, 3H CH3 (Aib)); 1.39 (s, 3H, CHS(Alb)) 2.29 (m

m@@_rzz_gg_s Iés‘\qqn(DMm-éDl formyl. 68 (m 1H, CH) ); 5.3 and 5.69

g}@ 479 oHhol. 72 (m  10H, 2|ndoles) ;) 7.97 (2s, 1H, fornyl);
82 947 fg zgi 10.85 (m 2H 2 NH (indoles)). Mss
Spectro %}4 Eﬁ@QMWEi@:pPHifSO‘drﬂ 03 208 1{\iZr, 4H, ARELYALE ) HALEI - C%Sx?ﬂfm%t ry

shield 34}§p C18 100A, Ini/ m n, 214m n, eI uent . H2O/ ACN 0.1 % TFA,
gradient 0 to 100% ACN.in 15 mn, 99% Fr eezedrl ed
Conpound (Gd)px 4 (8, 53, W)SZW ﬁ#l(?@» %@fh)aé&@? 17 (29 FiBl6 M0 B:s); 51152

g Hrmlcll% (m Ij}RBMd]@QO TM27. 7@M§Qﬂ%dole§) %, 92/?(2£ SIH %hn%% sb)z)(nb 65%5”52(25 -

d
4H, 2 (@ﬁlz‘)(ﬂ}lldeslta Wﬁ(%n%dxggg){wg(g@zrgg%‘ﬁ 1H, (CH).); 6.98-7.75 (m

10H, 2 imdey ®sdctrorBetdy JEIEtrobD ra?b*m&éﬁb' N-HEF) 195, i—@{l@l‘%NaqﬂMSZﬂ 2 NH
EPO1/ 0671 Mass Spectronefry

EIElngglt reié%”r J%fs‘f’%??%%éﬁ%?[ MrH] +_ Anal ytic HPLC (Synmetry shield 3.5 Cl8

100A, | n&nizriyﬁc m@@ehh Belntp HBQO0AATMY/fin 12 P4RE Aluegt agl, @rrtA@Ntom 9%00% ACN

iH[]A(:EC %A _IE;B) og{IBO F{Q %Z% ?@%Ngé% %Anﬁeezeda n%| C?ompound

Example 55 H-Acc’<(D)-Trp-(D)-gTrp-formyl
C,H,sN,0,, 472 g.mol™.
'H RMN (400 MHz, DMSO-d°) : 8 1.51 and 2.31 (m, 8H, 4 CH, (Acc®)) ;2.97-3.18 (m,
20 4H, 2 (CH,)p) ; 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+HT"; 523.42 [M+Na]*; 101.37
[2M-+H]".
25 Analytic HPLC (Delta Pak 5y C18 100A, ImVmin, 214nm, eluent : H,0/ ACN 0.1%
TFA, gradient 0 to 100% ACN in 50min), tr = 15.35min, 98%. Freezedried Compound.

Example 56 H-Acc’~(D)-Trp-(D)-gTrp-formyl
C,H,4N(O;, 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,);) ; 4.61 (m, 1H, CH,) ; 5.3 and 5.68 (2m, 1H,
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 NH (amides));
10.77-10.89 (4s,2H, 2N'H).

35 Mass Spectrometry (Electrospray), m/z 515.11 [M-+HJ".
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'H RWN (400 MHz, DMBO-d6) : S 1.11 and 1.5 (2m 4H,2 CH2 (Acc3)) ;
2.91-3.12 (m 4H, 2 (CH2)p) ; 4.6 (m 1H CHa) ; 5.3 and 5.7 (2m 1H,

CHa.) ; " 6 (m 6H, indoles); 7.32 10 (m 2H, |ndoIIeCsf)EP01/3 R2-7.72
(m 2H in 179(’?“ 7.97 (2s, 1H fornyl): 8.27-8.92 (m 5H 3 "NH {ani des)
and NH2 (am ne)); 10.80-10.90 (4s, 2H, 2 N H). Mass Spectrorretr

(Electr ggm?aa HPNLC (HéRa P2k Wﬂa]sﬂom%nﬂ/anpmmm ebueBt 45,07 mmpd% 967. 32
AT A s oo ke, |
98% Freezedrl ed Conpound. Exanple 55 H-AccS-(D) Trp-(D)-gTrp-formnyl
C26H28N603, 47 DVBO-d6) : S 1.51 d 2.31

8H, 4 C%’ﬁ@é%%%g %%@%W%ﬂ%% 2 (CHZ)?)) ., 4.64 (ﬁxn 1H, CH<(51;n
5. 31 ;and;, 6()32rﬁSO]g—t;noC]—la ) ; 6.96-7.34 (m 8H indoles); 7.62-7.74 (m
5 (R o ctes 0 argstal pnen gy o, 51
(A El lec: r dspgb)ayl) (()1-&1521 (ﬁ@ﬁPBJDQMHFQ(miQH: Dpg] m&%rjll 5 @@fﬁb?’l (@ihwggf (5

nal yt i

0. 1%2/ &F%}%@?m en{aﬁ%?t%gf @&%&%ﬂg 6241”’?‘()9"(1‘% 6ﬁ ﬂﬂ@]esg w@gt(m 2H2Rdo RN
Fr eez edr’l 481 (1Gp hidoindgles); Bx@ar$iBdns 6 H:H 1310(1@) vy and - H, ﬁ?"F’é‘FWr& -8.82

C26H2 Od6) : S 1.29-1.57 8H,
S mz?d(\‘ié?gsﬁi%}?(ég}gldesg i3@69 %wagﬁ}ﬁ ml?:m!ﬂgg)) ;)2_ 0s 3 T 4|(4 m ,
(CHZ) p) Mads Sme«(tmmzm rospsabé B %1%‘%31@ 1H, CHa,); 6.95-7.21 (m

o do: gg)Aﬁﬁﬂytm ﬁPﬁé (ngltaZPﬂk Iy n@g& e@% Zﬁregmiﬂmﬂllﬂn tlneed :450 /JKCNE% { m3 Na H,
(ani des)TFA, gmdmpn&@ “8@0(2%3‘(% n gﬁp’m) “35{3\/3&&582& %5‘??@?;‘?/&{%@8??%% pray),

mz 515.11 [ M+H +. -24 WD 01/ 96300 PCT/ EPO1/ 06717 Ana!) ytic HPLC (Delta
o L0b%% Ncmwls Bor i o-t7- Erg e - COMPHeHedr | ed Compound. - Exanpl e 57
H- Dpg- ( D i p3,09) SOTEndldr nyl - 5 C26H28N603, 530 g. ol ™

1 RMN (400 MHz, DMSO-d®) : 4 0.94 (t, 3H, NHCH,CH,) ; 1.01 (s, 3H, CH, (Aib)) ;

1.08 (s, 3H, CH, (Aib)); 1.8 (sl, 2H, NH,); 2.95-3.15 (m, 6H, 2 (CH,); and NHCH,CH,) ;

4.43 (m, 1H, CH,); 5.39 (m, 1H, CH,) ; 6.02 (m, 1H) ; 6.22 (m, 1H); 6.9-7.56 (m,-10H,

20 indoles); 8 (m, 1H); 8.31 (m, 1H); 10.77 and 10.79 (2s, 2H, 2N'H).

Mass Spectrometry (Electrospray), m/z 518.4 [M+H]" ; 540.3 [M-+Na]".

Analytic HPLC (Symmetry shield 3.5p C18 100A, 1ml/min, 214nm, eluent : H,0/ ACN

0.1% TFA, gradient 0 to 100% ACN in 15min), tr = 7.12min, 99%. Freezedried Compound.

25 Example59 N-Me-Aib-(D)-Trp-(D)-gTrp-C(O)NHCH,CH,
Example 60 H-Aib-(R)-Me-Trp-(D)-gTrp-formyl
Example 61  H-Aib-(D)-Trp-(R)-Me-gTrp-formyl
30
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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"H RW (400 MHz, DMSO-d6) : 6 0 (m 1H Dpg) ; 0.40 (m 3H, Dpg) ; 0.70 (m
4H, Dpg) ; 1.01-1.51 (m 5H Dpg) ;1.76 (m 1H Dpg) ; 2.82-2.95 (m 4H, 2

CH2) 0 1H, CHa) ; 5.3 and 5.54 (2 1H, CHa, 09
ESH, ?néol‘é@)é%&?dmw (m 2H, )i ndol es;jm 7.48 Emm 1H, i ndol )eP%T/ﬁ%)%é?% Em

5H, 1H (indoles), fornyl and NH2 (am ne); 7.83-8.82 10 (m3H, 3 NH
(anmi des)Animls 69 and 10.76 (2m 2H, 2N H). Mass Spectronetry

El ect k 511 C18 100A,
o o e DrariI S} &byl vl ¢ o ST b g R G S N
50m), tr = 1BUESAie rosyedmnetbs Edibi day rgd werGh@sadmhders®ntrolled

K/Lﬁ“ b- (@on@ft?m@ %) &EZ’P: @$ % W ?f%@é'}kfﬂ?’%o 1(76 ?ﬁﬁb%c{a‘%é’g 08

(s, 3H, lit&né)‘yaterlwge@é’ﬁﬂabmd Wpym tothggiamsy 5 (m 6H 2 (CH2)p and
NHCH2CH3) 4.43 (m | H, CHa); 5.39 (m 111, CHa,) ; 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 ‘Spectronetry (El ectrospray), mz 518.4 [ MtH + ;
540. 3 | hmen/c\ﬂ r ctejdqrd—IPLC (SymTetry shield 3.5g C18 100A, Im/mn,

214nm el uent / % TFA, gradient 0 tqo 100% ACN in 15m n) tr
= 7.12nin, 996%51‘3 P‘ére‘}*‘éA ?je’@&ﬁ*ﬁt?&mpupsz‘gemmﬁé gym their respective dams

N Ve %n@@baa|dwlaw g domi 0o HoGhP 6 fgfocagp! e 60
A ED; Tr rli%)"(’ﬁ’\% g gr {l%ed sggcw.@lgﬁﬁg}év@@ 100 pl of solvent (DMSO, final

H Me- Al bi-1KuD)3ﬂ'lIr?pD(I R)physiotpi¢a salifey, | helex@lip! e 63 EVAL UATI ON OF THE GROWTH
| NFANT AP 28 U PO oL Bk PO 2Ot Fooey SRR V80 SRS ol d Spr ague
Dawl ey rcanmoua@sn(&oozgﬂg)md;kﬂm tgfdecmmt&muslédnmﬂum. were received on the
65 56 Kum i 1y SRR P PRCeelRbRe U S AR RSy Boms Setiples Bt 5
dry di etsteandaiv08€ unEl essayesl ﬂoaﬁieeiesmhnhnamOnwn?piasnmr@chaﬁsentﬁxlpﬁg i ment al
procedure Growth hormone concentrations in plasma were measured by RIA using materials
provided by the National Institute of Diabetes, Digestive and Kidney Diseases (NIDDK) of
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.

Tablel
30 | Example Structure GH ng/ml
1 H-Aib-D-Trp-D-gTrp-CHO 158.8+39.4
13 H-Aib-D-Trp-gTrp-CHO 58+6.3
SOLVENT 15.0+ 8.0
35 HEXARELIN | Tyr-Ala-His-D-Mrp-Ala-Trp-D-Phe-Lys-NH, 202 +£32.7
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One hour before the experinments, pups were separated fromtheir respective
dans 10 and were divided randomly into groups of eight each. Pups were
acutely c{gy gfgd subcutaneously with 100 gl of solvent (JNEQ,hHEAR!
dilution 1: 360 I n physiol ogical saline), hexarelin

(Tyr-Al a-H s-D M p-Al a- Tr p- D- Phe- Lys- NH2, used as a reference drug),
conmpounds (300 Etg/kg) and killed by Mi tation 15 mn later.

or
15 Trunk

new

bl ood was coll ected and centrifuged i medi ately: Plasna sanpl es were

stored
concen
Rl A us
Di gest
US A
(poten
GH was
obt ain
the ra
Exanpl
H- Al b-
Tyr - Al

at -20C until as

aved for the deternmination _of plasn

|m_GH

t gxhg@;;e G owt h

hgﬁ—ﬂaﬁﬁ concent r at i ons in pI asma wer

GHR@AHT ed

Py

i1 fratettats Pt

[ and Ki dney Di

SAA) U'UU Uy LTIC I\ld.LIUIId.I IIID—LI LULC UI

5 NaMe=APNP OBRP-8EP-CHO Nat i onal | nst

DFU._UUI COo

86 1816 Heal t h

2Q Values were e
c 21 L1y
p — = 1 Ilgl AJ LIL

Lo Wal aVWal

38 mﬁﬁ@mlﬁﬁgﬁ@ﬁcﬂhe NI DDK- r at -

m n mrmedat nnf;‘\h'

08 2 sEandar d

ﬁ \lﬂ Ilﬁ

Bout 1.0 ng/mn,

T TITC 11 I 1o act OO o

Netei Abr R -2 T (QIGHS ty was abd

756 237 Phe

teq \Ancwg rIOf oy

pral test series, wherein the Iin viV
.W,ﬂzw-e—lqéi-ed—l-n_t-ahlns 1 to-10-.7

ntnrm
e

SIBEXARIIINCGH ng

PTEATIMA

Tyr-4la-Eis-B-epFAfe- Drg D PhecHi- 1538, 8

3B4AL +£23.2

D-Trp-gTrp-CHO 58

6.3 OSOLVENT 15.0 t 8.0 HEXARELI

3

lpa- Hi s- D- M p- Al a- Tr p- D- Phe- Lys-NH2 202 32.7 35 -26 WO 01/96300
PCT/ EPO1/ 06717 Table 2 Exanple Structure GH ng/m

N-Me- Ai b-D-Ti p-D-gTrp-CHO 86.6 12.6 ThiAs H Aib-D- Trp-D-gTrp-C(O CH3 104.7

13.5 5 N-Me-Ai b-D-Ti p-D-gTrp-C(O CH3 175.5 37.2 SOLVENT 20.7

0.9

HEXARELI N Tyr - Al a- Hi s- D- M p- Al a- Tr p- D- Phe- Lys-NH2 134.5 27.2

15

20

25

30

35

Example Structure GH ng/ml

6 Pip-D-Trp-D-gTrp-CHO 109.7+10.1

7 Pip-D-Trp-D-gTrp-C(O)CH, 53.1+6.6

8 Isonipecotyl-D-Trp-D-gTrp-CHO 942+ 8.6

9 Isonipecotyl-D-Trp-D-gTrp-C(O)CH, 61.2:+10.8

19 Aib-D-Trp-gTrp-CO-CH,~CH, 79.8+£22.4

20 . Aib-D-Trp-gTrp-CO-Piperidin-4-y] 153.6 £ 30.6

SOLVENT 223+5

HEXARELIN Tyr-Ala-His-D-Mrp-Ala-Trp-D-Phe-Lys-NH, 114.7+ 8.4
Table 4

Example Structure GH ng/ml

39 N-Me-Aib-D-Trp-D-gTrp- Isonipecotyl 97.1x21,0

40 N-Me-Aib-D-Trp-N-Me-D-gTrp-C(O)CH, 188.2+£28.5

41 H-Aib-D-Trp-N-Me-D-gTrp-C(O)CH, 75.4+15.0

SOLVENT 10.55 % 2.65

HEXARELIN Tyr-Ala-His-D-Mrp-Ala-Trp-D-Phe-Lys-NH, 1145+ 12.9
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10 Table 3 Exanple Structure GH ng/m 15 6 Pi p-D Trp-D-gTrp- CHO 109.7
10.1 7 Pip-DTrp-D-gTrp-C(OCH3 53.1 6.6 8 Isonipecotyl-D Trp-DgTrp-CHO
94.2 8. i pecotyl -D-Trp-D-gTrp-C(O CH3 61.2 10.8

Al b- DTrgWé’g'ﬂ%ﬁ CHz GH3 79.8 22.4 20 20 Ai b-D-Tr p- gTer%/EﬁTOé/gﬂléun 4-yl
153.6 30.6 SOLVENT 22.3 5 HEXARELIN

Tyr-Al a- H s-D- M p- Al a- Tr p- D- Phe- Lys- NiaBlels14. 7 8.4 25 Table 4 Exa
Structure GHng/m 39 NMe-Ai b-D Trp-DgTrp- |soni pecotyl
N- Me-. Al b- DTip N-Me-D-gTrp-C(O CH3 188.2 f 28.5 30 41

npl e
97.1 21,0 40

H Ai b- DFFT] “D-gTr g-%%gée 75.4 150 ~SOLVENT 10.55 { Gy 85/mHEXARELIN
Tyr - Al a S- |\/|— p Ala-Trn he-| ys—NH2444—5—42-9—35-2F Wo-B4+96360
PCT/ EPO L/4|6717 Tabl e 5 Ex@ﬂrﬁﬂ?@ 1SNelig (D)4 T@Jrfngnm 42 25.05 + 06.00
HA b (P I-Nar-g- (D) - T / WL e 5 43
H Al b- (Df22- Nal - g- (D) -2 Eﬁ*ﬁ‘%@@ Nafg- (193 2oty - 37.33+19.74
H Ai b- (Pu4l- Nal - g- (D) - 1-HF@bﬁ(®)WNamg-m4-l -Trp-fRBnyU5 15.04 % 03.30
H-Aib-(“-awou-g(U) T )
Al b- ( DFSTL peg- (D) - 1- NA=A RGP Neb i Ot - - tml 1391+ 03.87
H Ai b- (DygTr p-g- (D) - 2- NeH-= AL (D) Trd- DD PI-N3-forBGH VENT 6. 49 |(BL26.8 012086.
. " ;‘aREI | | Plkl d_l: b - L 0. -
23.5 L P Eio(D)-Trp-g-(D)-2-Nal-formyl 9.04 % 04.03
10 SOLVENT | 6.49 + 01.18
HEXARELIN 276.01 + 23.5
Table 6
15
Example Structure GH ng/ml
48 H-Aib-(D)-Trp-g-3(R/S)Dht-formyl 17.49+2.40
49 H-Aib-(D)-3(R/S)Dht-(D)-Trp-formyl 2435+ 4.85
20 | 50 N-Me-Aib-(D)-Trp-(D)-3(R/S)Dht-acetyl 11.17 £ 1.35
51 H-Me-Aib-(D)-3(R/S)Dht-(D)-Trp-acetyl 19.38 £ 4.16
SOLVENT 14.65 % 0.92
HEXARELIN 91.61 + 4.09
25
Table 7
Example Structure GH ng/ml
52 N(Me),-Aib-(D)-Trp-(D)-gTrp-formyl 121.43 £29
30 |53 N(Me),-Aib-(D)-Trp-(D)-gTrp-acetyl 26.80 = 5.64
SOLVENT 7.89+1.77
HEXARELIN 172.5 + 38.53
35
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Exanple Structure GHng/m 48 HA b-(D)-Tip-g-3(RS)Dht-fornyl 17.49 2.40
49 H Ai b-(D)-3(R S)Dht-(D)-Trp-fornyl 24.35 4.85 20 50

N- Me- Ai b- (D)-3(R/ S)Dht-acetyl 11.17 1.35 51

H Me- Al b- LFQ’OS) Dht-(D)-Trp-acetyl 19.38 4.16 SOLVENT 14. 650 92
HEXARELIN 91.61 4.09 25 Table 7 Exanple Structure GH ng/m 52

N(Me) 2-Ai b-(D)-Trp-(D) -gTrp-fornyl 1Z2bl8 29 30 53 N(Me)Z

A b-(D)-Trp-(D)-gTrp-acetyl 26.80 5.64 SOLVENT 7.89 1.77 HEXARELIN 172.5
38.53 35 -28 WO 01/96300 PCT/EPQ1/06717 Table 8 Fxanple Structure 3

ng/ m BQXﬁmgyeb (R - Me- Tgtﬁrc@@} gTrp forrryl 1.02 3. 43 5 61 GH ng/ml
H Al b- (B} R—Me=—gtir

H Ne- Al b6 D) - Tr p- (R) - 15 '”'(ﬁﬁé\gw @béﬂpﬁ?ﬂ@f SoLVENT Pd2%343
HEXABREL 72.5 38. 53 11? Am%t(!lﬁ -@8}\2@.@4 gT§Lfolf|ﬁg,pre GH ng/ fis2 285 b3 76

H Acc3- -Trp. {n\ gFr

H Acc5- { BY- Tr p- (D) gTrp Iﬂd\{ﬁﬂb@)ﬁﬁp -(R)- M- Typ-acetyl 171.78 £10.32

H Acc6- A«VIQ}I;TD) gTrp-TornyI 8.49 0.40 57 HDpg-(D)-TrprgdA 1970 p-f or nyl
D

18. 38 VENT 1732 1 7020 HEXARELIN-89 91 3 04
HEXARELIN 72.5+£38.53
10
Table 9
Example Structure GH ng/ml
5 54 H-Acc-(D)-Trp-(D)-gTrp-formyl 7.89£3.20
55 H-Acc’~(D)-Trp-(D)-gTrp-formyl 11.46+1.18
56 H-Acc®-(D)-Trp-(D)-gTrp-formyl 8.49 % 0.40
57 H-Dpg-(D)-Trp-(D)-gTrp-formyl 18.38+2.88
SOLVENT 17.32+1.70
20 | HEXARELIN 89.91+3.04
Table 10
25 | Example Structure GH ng/ml
58 H-Aib-(D)-Trp-(D)-gTrp-C(O)NHCH,CH,4 376.48 = 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

Furthermore the time dependence of the oral activity in the dog (1mg/kg; per 0s)
was estimated for example 1 (H-Aib-D-Trp-D-gTrp-CHO). Well-trained beagles of either
sex, > 10 year, 10-15 kg by weight, were used. Animals were fed normal dry food with
water ad libitum and were on a 12h-light/12h-dark regimen with on at 7.00. The compound

35 was administered orally to the dogs which had fasted since 16.00 of the preceding day.
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Table 10 25 Exanple Structure H ng/m 58
H Ai b- (D) -Trp-(D)-gTrp- C(O NHCH2CH3 76.48 43.24 59

N-Me- Ai b-(ld) g1 bsRin( D) - 9Tr p- C(O) NHCH2CH3 79.53 24.65 SOLVEL/Epo$9671%- 77
HEXARELI N 72 5 38.53 30 Furthernore the time dependence of the oral

activity in the dog (1ng/kg; per os) was estimated for exanple 1
(H A b- Qxdﬁ&sa&;ﬂag ﬂm@'@}en Mk Mfatera@ﬂnﬂlewﬁ@ﬁ atddnginistretion a®k15,30160y ear ,

10-15 k wer ed.. Ani fed.nor dry food with water
20 11 bi B0eh e L Ger Saimis P Fhedas rlc RRHAGAYR W ar 700 The
corrpound 35 was adm ni stered orally to the dogs which had fasted since

16. 00 of the preceding day. -29 WO /9? 00 PCT/EPO1/ 06717 Bl ood sanpl es
were taken 20 min before adm nistratt t adm nistration and 15, 30, 60,
90, ¥20 and 180 mn after adm ni stratlon The results are gl ven in table

11. Tab 11 b |_Ka|| FHNANVE SF—HIEPEs PAKOTA—FORNMARAZITFORREST
NBRKUS TAYE®R EAN SEM DEGAN Eét‘ém\%ﬂﬁﬁ‘i% t (min) Concentlration|GH
(ng/m)|-26 0.48 3.58 2.14.1.43 2.45 2.32 2.07 0.38 0 0.39 2.75 1.64 ?.01
2.55 1.41T°%.79 ﬁAﬁk@TAlSJcﬂMA 8.1z 3-5&Rﬁ5§18 &Rk US BTRYBGR 1. O2AN3) Bnb4d
6.85 6. 87 8.48 3.8p 5.5 1. GA}@ 9%17 2.65 3.D2 4.41 |6;5%y#{34 3)52
0.84 9(L0 4 2 A? 2.61 642 8. 43 3 0 66—1203-58-2 451+ 94 3 71
4.54 g) g (@im2] 0. 38 180 3. 46 2. 82 Gonggrgion§Hingm3 18 3 04 0.36 20 AUEC
328_.§ §58.38 p10. 64 8B8. 91 944.26 {21.34 675.35 94|47 SENI = Stafpdard
devi ati of -20 0.48 3.58 2.14 1.43 2.45 2.32 2.07 0.38
0 0.35 2.75 1.64 2.01 2.55 141 1.79 1.03
15 2.11 8.91 3.58 6.38 6.11 4.8 5.32 1.02
30 0.54 6.85 6.37 8.48 6.9 3.89 5.5 1.07
15 60 0.17 2.65 3.02 4.41 6.51 434 3.52 0.84
90 0.4 2.47 2.61 6.42 5.18 4.43 3.59 0.66
120 3.58 248 1.94 3.71 4.54 428 3.42 0.38
180 3.46 2.82 1.49 3.18 412 3.18 3.04 0.36
20 AUC 328.53 658.38 510.64 888.91 944 .26 721.34 675.35 94 .47

SEM = Standard deviation
AUC = Area under the curve

25

30

35
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AUC = Area under the curve 25 30 35 -30 WO 01/96300 PCT/EPO1/06717 THE
CLAIMS What is clained is: 1. Conpounds of the formulal 5 R3 RL HR4

N ~ (CHZ)r’rwIBd-I R2 -H 10 R6 H(j) 15 wherein * neans q,cq%ﬂa%Gﬁgom
R

whi ch, when a |raI carbon atom has a R or S configuration, one of
and R3 is an hydrogen atomand the other is a group of forrrula 1 HN\ 20
R7 /CH2 (11) R2 is a hydrogen at o®HERCLANMSr or branched Cl-C6 al kyl

group, an aryI group, a 25 heterocyclic group, a cycloal kyl group, a
(CH2)" a (CH2)n heterocyclic group, a (CH2)n cycloal kyl group,
f‘é’ﬁﬂfl l%‘mﬁii

a net hy lip, a phenyl sul fonyl group, a C(OR8 group or a group
according to pne oCof@omsst the forkiaM |12 RO 30 H .~'N ~C-C2 R10 H C-
CHSO5 3 30
RS
R1 *//H R4
W OCHIm _ H RS
R’Z \*L.N_<
" 0] H Ny
R6—
H

)

15 wherein * means a carbon atom which, when a chiral carbon atom, hasaRor S

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

20

/ )

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

25 heterocyclic group, a cycloalkyl group, a (CH,),-aryl group, a (CH,),-heterocyclic group, a
(CH,),-cycloalkyl group, a methylsulfonyl group, a phenylsulfonyl group, a C(O)R?® group
or a group according to one of formulas III to VIII:

e
30 lIq Ha
R10~ ‘C’C
H3C bH3O (III)
35
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35 -31 WD 01/96300 PCT/EP01/06717 RO H2 R10.-N,C C~ H30 H3 30 (IIl) 5
R11 0 RI2iNC H3CL "CH3 (IV) 10 R13 | H2 R14,-N~~C~ H3C "CH3 (V) 15
R15S 0 RIgg¥hia%dy H (V) 0 25 HN (VID 0 It 30 H2N-" Geg 06713
(M11) RA&is a %ydrogen atomor a linear or branched C -C4 al/%%‘lg group, R5
is a hydrogen atom a 35 linear or branched Cl1-C4 al kyl group, a (CH2)n
aryl group, a (CH2)"heterocyclic grrleﬁjp,Hza -32

r1oN \/C/C
HisC \CH3O (D)

5
HaC \CH3 av)
10
13
R H
RN O
/N
H3C CHs V)
15
Flz15 o)
g1eN
oD
0
HN
(VID)
R
30 HZN/C\C/

\
H3sC CHs (VIID)

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
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WO 01/96300 PCT/ EPO1/06717 (CH2),,-cycloal kyl group or an am no group, R6
and R7 are independently fromeach other a hydrogen atomor a |inear or
branchedg #okyl group, R8 is a linear or branched Cl-ge& 8% xyb719" oup,
R9, R10 11, R12 R13, R14, R15, and R16 are independently {rom each ot her
a hydrogen atomor a linear or branched Cl-C4-al kyl group, mis 0, 1 or 2
and n i §CH,)preygloalicyd gravprgsumasnaguopdRpgnd B, ok didepindentigriainn edh dther a

hydr oge Co un accordi ng
o ol o SRk aicin 3k Atbielor tralcbh £, oo el Ry 1y RUn BB SPER o et hl
the |i n&arCotlkik HouRaRs: Bix 861 Rk Wiz o Ros 28d Reaamgindepermehﬂwfrom humh}dtherar yl

h I
S aa e al%éﬁwkgﬁu@yﬁ%q@i%f%ﬁbn G841 O

_H2N(§\HHBC NNH CH3H \, 200 HO I\NH255 Acorrpoundwhlch
is H N HyCH @&n%@ﬁcﬁdlﬁg%‘%lam”,%&r%@ is hydrogen, R® is a group of

formula II and m is 0.

3. Compounds according to claim 2, wherein the linear or branched C,-C, alkyl

10 group is methyl, the linear or branched C,-C; alkyl group is methyl, ethyl or i-butyl, arylis .

phenyl or naphthyl, cycloalkyl is cyclohexy! and the heterocyclic group is a 4-piperidinyl or
3-pyrrolyl group.

4, A compound which is
15

H
N
SO
C. § H
HCT T NN N,
CH3H
20 o H\\<
@]
7
N
H
H.
N
<

25 5. A compound which is

CHs
HN 9
H3C N—s

30 CHs El_>.: CH3
N~<
H

O
O

T=7

35
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N H 35 -33 WO 01/96300 PCT/ EP01/06717 6. A conmpound which is H N CH3 HN
\' O CH3 N,CH3 5 HBCSHNCH3 OHO 10 NH 7. A pharmaceutical

conposi ti rising a conpound of claim1. 8. The co bl f claim
of cl ai m%?lﬁggcﬂgnbi nation with a 15 pharnmaceutically accept a%ﬁogﬂge{?ri er.

9. The conposition of claimof claim?7, in conbination with an additional
growt h hor nohe sedreetrggogdehidis10. A nethod for el evating the plasma | evel
of growth hornmone in a manmal conprising admnistering to a manmal a
therapeutically effective amount of a corMpound according to claiml. 11. A
met hod for the treatment of growth hor npNe, Sy etion deficiency 25
conprising admnistering to a pﬁi‘hrrr/?)lz a \he tically effective anmount of
a conpound according to claim 1. . A-nrethod for the treatnent of growth
retadrdation in child conprigi dmi Mistering to a patient a

t herapeutical ly effective ambuntHet a corv%'éhnd ggcording to 30 claim 1.

13. A nethod for the treatnent of _t—%'dr"c igorters associated with
grow h hornone secretion deficiency,Cin parHi®yl ar in aged subjects,
conprising admnistering to a '

N
10 H
7. A pharmaceutical composition, comprising a compound of claim 1.
8. The composition of claim of claim 7, in combination with a

15 pharmaceutically acceptable carrier.

9. The composition of claim of claim 7, in combination with an additional

growth hormone secretagogue.

20 10. A method for elevating the plasma level of growth hormone in 2 mammal
comprising administering to a mammal a therapeutically effective amount of a compound

according to claim 1.

11. A method for the treatment of growth hormone secretion deficiency
25 comprising administering to a mammal a therapeutically effective amount of a compound

according to claim 1.

12. A method for the treatment of growth retardation in child comprising
administering to a patient a therapeutically effective amount of a compound according to

30 claim 1.

13. A method for the treatment of metabolic disorders associated with growth
hormone secretion deficiency, in particular in aged subjects, comprising administering to a
patient a therapeutically effective amount of a compound according to claim 1.
35
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patient a therapeutically effective anmount of a conpound according to claim
1. 35 -34 WO 01/96300 PCT/EPO1/06717 14. A method for pronoting wound
heal i ng, weeowsny from surgery or recovery from debil it at PAYEPVIBEESES,
whi ch conprises adm nistering a therapeutically effective anount of a
conpound according to claim1. 5 10 15 20 25 30 35 -35

14. A method for promoting wound healing, recovery from surgery or recovery

from debilitating illnesses, which comprises administering a therapeutically effective

amount of a compound according to claim 1.
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