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renal msufficiencies. The other uses are under clinical trial investigation.

(©) Long term treatment for aduits 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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15 Accordingly, the use of GHRPs and growth hormone secretagogues present a number of
advantages over the use of GH per se.

Therefore, there is a need for compounds whfch, when administered to a mammal,
act as growth hormone secretagogues.

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 2 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 e-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,
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accordance with the present invention, it has been found that t her conpounds
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retardatlon in child and netabollc di sorders 15 associated with growth
hor none secretion deficiency, in paglgkumar i n aged subjects.
"Pharmaceutically acceptable salts o 9€5¢_conpounds can be al so used, if
desired. Such salts include organic og qﬁrganlc addition salts, such as
hydrochl ori de, hydrobrom de, phosphat & fate, acetate, succinate,
"ascorbate, tartrate, gluconate, benzog ate, funmarate, stearate or
panpate salts. 20 Pharnaceuti cal conpoa' ops of the invention are usefu
for elevating the plasnma |evel of growgh hormone in a mammal, including a
human, as well for the treatnment of growth hornone secretion deficiency,
growt h r sidaghlimp a@noumofthilfeinanid et abol i ¢ di sorders associated with growth
horngg secretion deficiency, in particular in aged subjects. Such

phar eutical conpositions can conpri gt conpound according to the
present invention 2% or a pharnaceutheé{bs acceptabl e salt thereof, or
conbi nati ons of conpounds according to 'ﬁEpresent i nvention or
pharmaceutically acceptabl e salts thereof Hoptlonally in adm xture with a
carrier, excipient, vehicle, diluent, i or del ayed rel ease coati ng.
Exanpl es of such carriers, excipi e ¢s, and diluents, can be found
in Rem ngton's Pharnaceuti cal SC|ences N8t Editi on, A R Gennaro, Ed.,
Mack Publishing Conpany, 30 Euston, PA, H1990. The pharnaceutical

conposi t ddi tion owt h hor none
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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
CHo
7@

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

heterocyclic group, a cycloalkyl! group, a (CH,),-aryl group, a (CH,),-heterocyclic group, a
35 (CHp),-cycloalkyl group, a methylsulfonyl group, a phenylsulfonyl group, a C(O)R® group

or a group according to one or formulas I1I to VIII below:



WO 01/ 9G300 PCT/ EPO1/ (1 Gr17 Garelin:
Gly Ser - Ser (O n-oct anoyl ) - Phe- Leu-Ser-Pro-d u-H s-An Arg-V

-dn-d S G u-S er-Lys-Lys-Pro-Pro- Ala Lys-Leu-d GHRP- 1
AI a- Hi s- Qi‘é"%é‘}“ym a- Tr p- D- Phe- Lys- Nz GHR. P- z BeiBi (7
D- Al a- D- 13- Nal - Al a- Tr p- D- Phe- Lys- NH2 GHRP- 6:
Hi s-D-Tr p- Al a- Tr p- D- Phe- Lys- NHZ Anysof the conmpounds according to the
present invention can be fornmul ate by Hehe skilled in the art to provide
medi caments whi ch are suitable gt &Tﬁ{ral buccal, rectal, vaginal,
transdermal, pul nonary or oral royj @é\@.ﬁ 2&@ stration. The type of
formul ati on of the medi canent contai ni ng th npound can be selected 1 p
"according to the desired rate of delivery. For exanple, if the conpounds
are 3o be rapidly delivered, the nasal or intravenous route is preferred.
_The nedi canents can be adm nistered tp nmammals, including hunmans, at a
therapeutically effective dose whi ci’f cafy be easily determ ned by one of
skill in the art and which can v‘%r ding to the species, age, .sex and
wei ght of the treated patient or subj 5 as well the route of
admi nistrati on. The exact |evel caf %siQIy')det ermined enpirically.
EXAMPLES The followi ng exanples illustrate the efficacy of the nobst
pref@rred conmpounds used in the treatnment of this invention. zo Exanple |:

D Trp-D-gTrp-CHO z5 30 35 (g_ WD 01/96300 PCT/ EPO1/ 06717 Tot al

synthesi s (percentages represent yiat'ds obtained in the synthesis as
described below): 5 10 15 13% 20 25 ,"80 Z-D-Trp-OH 1) IBCF, NW DM,
0C. 98 2) NHaOH Z-D- Trp- NHz 85% R™~ FB/C DMF, H20, HCI 2) BOP, NWM
DMF, Boc-D Trp-OH Boc-D-T rp-D-Tr 36 t BoczO DMAP cat., anhydrous
CH3CN Boc-D- (N Boc} Trp-D- (N Boc) Tr p- NHz 1) B) pyri di ne, DVFI HzO 70% 2}
2,4,5-trichl orophenyiforrnate, DI EA, DWVMF Boc-D- (N Boc) Tr p- D- (N Boc) Tr p- CHO
1 ) IFA anisole/thioanisole (8/ 111 ), 0C 70%2) BOP) NW DM, Boc-Ai b-CH.
Bo c-Ai b-D-Trp-D-gTrp-C HO 1) TI =AF‘(.,glniOsol e/ thioani soie (8111'1)) 0C 52%

I
N

R16/
N
20 Ho (v
0
25 H’O/U\ (VID)
O
i
HoN” \/c\/
30 HaC CHg (VIID)

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 2 linear or branched C,-C,-alkyl group, R? is a linear or branched

-5.



2) purification on preparative HPLC. H Ai b-D Trp-D-gTrp-CHO -9 WO

011 9(300 Z_D _' T~-NHa PCT/EPO1/ 06717 Z-D-Trp-OH (8.9g; 26mol; 1 eq.) was

d| ssol vedyy (25ml) and placed in an ice Water bath to §3 Sm ;
| . 2eq.), IBCF1 4. 1rrfL 2eq ) and ammoni a sol ution 28% (8. 5%‘&“@2,\/' wer e

added successively. The S | ut ed th water (100nt) S and the
productC zﬂz@?}ﬂ&iﬁmdﬁ@ Rt‘aBe W% qu % 4Mé@éﬂln§ﬁﬁe }“é}flﬁic’ﬁ1 tagBpsharo

afford Cﬁp ex‘?fatoin‘éfﬂh‘li‘?xewrllﬁancﬁb@UiG-aﬁy%r&%ﬁHiﬁmi%r 2336 isdr 2. R =
0.46 {Chloro orrrll\/bt anol /. Acet | ¢ Aci d é?c}% % B NR (2 S 0 MZ,
DV O d6) : K Pr I(@:Hemigocwn pigaf th gmvcnthmaregﬂglpo %swh elrgliqz)ls rogen; dd,
%E EEIZRE \%S a%rc;upléf fitdinlal A a8d m & BHZaicdlarty ﬁﬁ&&dﬂ%@bom bunddawherdir®S (s,
ke - gt @ganopem‘& IR NCRMING I O
C[MH +, 1.8 1[ nﬂ7§ I{aFMhW ,tycl TcyIi%MF'N@héx y1 hfd Bhetlget@odyddiclRrdmp 32
Z-D Trp-N a& 39 1 ) was dissolved i nDM (100nl). HC 36% (845
~1; 1. 14§ap§r1 it Br ?m‘)‘/ 8YPpal | adi um on activated charcoal (95nmy, 0.1
eq.) were adg@pdcifiealliprefétred aanpouaids bethe iheersiohubdlode thefohiowiiged under
hydrogen for 24 hr. When the 20 reaction went to conpletion, the palladium
was filtered on celite. The solvent was renoved in vacuo to afford HC ,

H D- Tpp HNKzb-BS TRp-DepDrp-€8©O:0i | . I n 10mL of DWMF, HC, HD-Trp-NHz (8.9mmol ;
1 eq.), Boc-D-Trp-OH (2.98g; 9.8mmol; 1.1 eq.), NW (2.26m; 2.1 eq.) and

BOP (4.33g; | .1 eq.) were added successively. After 1 hr, the m xture was
diluted with ethyl acetate (100nl) and v with saturated 2S aqueous

sodi um hydrogen carbonate (200ml), aqueg ssi um hydrogen sul fate
(200nt, 1M, and saturated aqueous ¢sodi ch¥oride (I 00nml). The organic

| ayer was dried over sodium sw\%?ig ftltﬁ_‘zd and the sol vent renoved in

vacug to afford 4.35g of Boc as a white solid. Yield = 85%
30 C}PHa~NsCa~ 489 g.nol" CH). WWCh nat o' Met hanol / Aceti ¢ Aci d
(85/10/S)}. "H NWR (200 M—IZ DI\/BOdG) :Ob I{ >, 9H, Boc); 2.7S-3.36 (m
4H, 2 (CH-p; . 4.14 (m 1H CHa); 4.S2 (m CH ); 6.83-7.84 (m 14H, 2
indoles (1 OH), NHZ, NH (urethane) and NH ganmyg ; 10.82 (d, 1H, J = 2Hz,
N H; 10.85 (d, 1H, J = 2Hz, N H). 35 Mass € pnetry (El ectrospray), niz
490 [ M+H] +, 512 [M¢Na] +, 979 [2M+H +. - a4 W01/ 9G300 PCT/ EP01/ 06717 B

oc-D-(NiB ocl Trp-D-(Ni B ocl Trp-NHZ Boc.-D-Trp-D-Trp-NHZ (3g; 6. I3muol; 1
eq.) 28as dissolved in acetonitrile (25m). To this solution,

di -tertNlMélAﬂBDC’g Do -C 2.Seq.) and 4-di net hyl am nopyri di ne -
(150ng; 0. 2eq.) we);ﬂe] s%ﬁ%esg?)%-lly added. After 1 hr, the m xture was
diluted with ethyl $ acetate (100ml) and washed W|th sat urated agueous
sodi um hydr ogen carbonate (200nml), aqueoug assi um hydrogen sul fate

(200nt, 1M, and saturated aquegiliy sodi Uy c de (200mL). The organic

|l ayer was dried over sodium sHNfate® filte eind t he sol vent renoved in
vacues The residue was purifi e | agh chromat ography on silica gel
eluting with ethyl acetate/ Hestan, H Bl 9 affor . 539

of Boc- D- (N Boc) Tr p- D(N Boc)TrpN gg}p- olid. Yield = 60%
Cs~H4~NsU8, 689 g.nof'. . 0. 23 {& hyl acg el hexane (5/5)) . "H NWR
(200 MHz, DMSO- db) b 1.25 (s 9H, Boc); .58 (s 9H Boc) .61 (s, 1 S

9H, Boc); 2.75-3.4 (m 4H, 2 (CHZ)p); 4.2
CHa); 7.06-8 (m 14H, 2 indoles (1 OH), N(u ane) NHand NHZ
(am des)). Mass Spectronetry (El ectrospray)N b90 [ MtH~~, 712 [ MtNa] *,
1379 ?[%MH-LH 1401 [2M+Na~~. ' 20 Boc-D~N 'HBoc) Trp- D- ~f N Boc) Tm H

4.6 (n~,, IH,

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

35



Boc-D-{N Boc) Trp-D- (N Boc) Trp-NH2 (3g; 4.3mmol; leq.) was dissolved in the
m xture DVF.| water (IBm | 7m ). Then, pyridine (772u1 2.2eq.) and

Bi s(Trifl -6J,0Xy) | odoBenzene ( 2.1 g; 1.1 eq.) were ad f 1 hr,
the i xt ulS ARSI i th ot hyl acetate {100m) and vvasﬂ(g{cjfE ‘ﬁ{‘f?%

sat urated aqueous sodi um hydrogen 25 carbonate (200ml), aqueous potassium
hydrogen sul fate (200ml, 1M, and aqueous saturated sodium chloride
{200nt). The organic |ayer was dried overgsodj um sulfate, filtered and the
sol vent renoved in vacuo. Boc- Dd,ll\l Boc) Trp-T0 N Boc) Tr p-H was used

imredi ately for the next reactyjn ofofor \ n. Rf— 0.14 { ethyl

acet at e/ hexane (7/3)). 30 C3s € .nmof' .. "H NWR (200 MHZ,
"DVMBO-d6) : b 1.29 (s, 9H, Bo&)¢ ih 1§h|3 2 Boc); 2.13 (s, 2H, NHz
{amirfe)): 3.1-2.8 (m 4H 2 (CHzZFPR 4 (,fm 1H, ok, ); 4.85 (m 1H, CHa);
6.9-8 (m 12H, 2 indoles (1 OH), NH( % NH {am de)), Mass
Spectronetry (El ectrospray), mz 662 | , [ MFNa] +. 35 -11 WO

01/ 9C300 PCT/ EPO1/ 06717 Boc-DS' N Boc~Tr p- l g(N_Boc~T -~ CHQ,

Boc- D- (N Boc) Trp-D-g(N Boc) Tzp-H (4. 3nmol ; was di ssolved in DW
(20mL). Then, N, N-diisopropylethylam ne (8%5 1.1 eq.) and
2,4,5-trichlorophenyl fonmate (1.08g; |.leq. &re added. After 30 m nutes,
the njxture was diluted with ethyl acetate $ ( 1 OOr) and washed with

sat ur at ed aqL}ﬁous sodi um hydrogen carbonate (200nl), aqueous potassium
hydrogen sul FBa8CqS80A™1th e Prasrat Wﬂ?lmséﬂh@dlfé@tﬁtgl@duamﬂcbqum of

(200M) thd hiwenti gameisbAY €6r dMetidp HR0p1a@WE evePEl %;}Hhrﬁghéﬁ lglc lﬁ{?o r ; g(]) Spg pL Se

sol vent ved vacuo. The residue was purif
on sili f&r@g edﬁ? ﬁ%mRPWSéff RA Praseat &lVéPtI%ﬁI@ﬂ@eﬁ%/f@}thP@eaMMdf groeaty of

Boc- D- (¥ Bﬁﬁﬁél'ﬁd@fdhcgl(d‘éfﬁ%): m@&d t 70%
C3~Ha<Ns O ngan &ldwha%élta %{“ g%?%%%r%le@ fg‘ig_?”f CUH MR
subjedts.(s, 9H,

(200 1@42“"6&72‘?5 ‘éfgi‘ g O‘H‘hlh"z’gm(’s Se@ﬁw%%f)@e@mm(&ml@ﬁﬁr iBEp
Boc); 2.7S- 3.Phatmucettcally 4dctiap)e; satts 3BtHEER ¢ o&ﬁk%ﬁr?‘bé‘a@iuséd qg%ésﬁ?ﬁlo 4H,

$ 95- 8. 14H d
§\ICH:H% 3r e%spfﬁﬁéﬁlgs ‘Eélﬁﬁ Eﬁﬁnbce%r)lg’cgg% ﬁ)déftfﬂﬂﬁa ts, SIVE]%§ @@Phbﬁélﬁplgy%robromxde
(El ect r phpspp)e, swifate,8001takdyisbioinatd, bacdrbitipdattratd, 38 dndddt bbrtzoate, malate,

Boc Al bﬁ;;-f;[,rape Q(wag%régﬁ% éﬁ ac- D- (N Boc) Trp- D- g( N Boc) Trp- CHO { I. 98g;
SO

I'h a mxture of trifluoroacetic acid (16nl),
anl slee (2m haﬁaaqeml@aalmogmoextmmy thednveéiom aneitiefulafor @Evafﬁlfgﬁth‘éqﬂ%%ﬁ S were

d th eth d t h ted
TEA b 5 B EEA hOp R R T ROEL M N R et - 1
eq ), B@@W%meo{lqWﬁ%}lonld@?lgﬂcy,I\MW%re@&dém m4c}ﬁhnar3d maﬂbaa?dx(sar&@sg

. 2e I t.he m re was
d| I u'?ezj awmgﬁtﬁtwgﬁgijﬁ%e ?:ﬂi%ger%‘? IC?J Cg’g{%\ﬂaﬁu& sat %]‘%F%&“‘%{a‘i}é llj’sodl um
hydr oge ROERASEHERE CQDDOFIEgDS %&@@msmtcasmound lagehrduperio s pmsent ﬁﬂ%miﬂ;n M,
and sat vf ap B&n@@m&ﬂ?f%@@éﬁﬁﬂléQA]PfHe%f(&%ﬁ@manJhﬁ o?&gﬂﬁ) oGna Y S pas. dried

um sul fate |tered and t he solvent reno vacu ’égF%a due

over soc{_f
was pur 15 RIESSHY IV eRiep Whﬂ%ﬁ%’t’”@@“hBﬁ-‘;ﬁpéﬁbl%ﬁliscﬁhﬂg@ﬂ optionalhginidniixatréy |

acet at evwlith aédrierd edcipiegt, ¥EHBRE i s dHR: d.r Yield
A ey cleipl t? ! Cﬂﬁzmaﬁ%%&f’%cﬁfﬁg of or n?’éﬁ/ﬁ?ﬁt“%&ra?‘”ﬁ’% & Acid

(1801 10F%5R Car3Es: RN brirbesnds can by fundinRemigtors CH3( Ai b) ) ;
1 31 (‘s PhitrhacBotgsal scleac&m&hmlﬁm AR, Genh&ld Fd) M4IAP tﬁé%ﬁg&WA & B);

4H, 5.7 (m _12 WO 0171 (300 pCT/
§0A)E“a stgn Q%Agaf? (m x SH, 2 indoles (10H), 3 NH (amides), 1 NH

th THephhomiaaet)igsd] cdhp8H
(Sgégt rgpﬂ?‘% r])é-bglErigCt r? §igal cohpBBitiofs ofite 1§véﬂtﬁn(daﬂ%h%§a'% +an¥?§§wf1§}w_l_ﬂ

©1171 [ 2FF OFF ?iCi?qEﬂ ?r%’i‘ﬁl@ﬁﬁoa%aﬂ&@dﬁﬁm s?oavtbl@mnpnmo (Ig;

|". 7nmo 1 pearetagoliues atev@hirelin (ef. MK ¢firfa of all, Nth)ue2¢ 8999, 654-966)3BhRp4Ni SOl e
(Im) agﬂﬂ%ﬁgoa%alé%kﬁélrﬂ) for 30 minutes at OC. The sol vent’d were I’em)ved
‘ ue

in vacu resi Was stirred with ether and the precipitated | 0 TFA,
H Al 35D Trp-D-gTrp-CHO was filtered. The product TFA,
H Al b-D Trp-D-gTrp-CHO was purified by preparative HPLC




(Waters, delta pak, C B, 40x100mm Sum 100 A}. Yield = 52% C26H30N6~3~
474 g.nmol-". 15 "H NWR (400 MHZ, DMSO-db) +' H "H correlation : a 1.21 (s,
3H, CH3 (Widoveszdo- 43 (s, 3H, CH3 (Aib)); 2.97 (m 2H, (CI—IZI}@Q/Ep(;-’l,(,]E M 2H,
(CHz)p.): 4.62 (m 1H (CHaA & $): 5.32 (q. 0.4H, (CHa 14, 0.6
(CHaA; 7.3 (r‘[c]ilg1 4H, HS and H6 (2 indoles)); 7.06-7.2 (4d 2H HZA et HZB
(2 indol es)) ¢ m ZICBIY+S¢I-(SEI(Q-H-©Qtan0m9}Ph&-L)3u Sérbrd-Gu{ig.G1gH, H4A and

o o A T SRR Ol AR oM TRl R R SRR g ami oy )

8.69 (d, O. 6+GHR|&A di drta¥by-D- B&J%led"rpﬂ)»ﬂhbww d| anmno)); 10.8 (s,

‘N FA (i nol iﬁlo o1 (S GTENRASTIRE LN ELL poctrometry

(El eétrospra 475 HisAbHT mp- At Orf-DNBh by eBlHAnal ogous synt hesi s were

onHaaNg-g- £ o 1Ry RRRIE B b St oSl E e e - o

(1 C&g) (Z s Sléléhg;gr gﬂﬁp ENVMSG) medicagents whiah ar¢ m&ﬁﬂﬂo@ggt;ﬁ%eianbgdﬁa( ge%%gﬂ
a
Rt e b L e EERANRA)
a p ambelsclecte
oA 7 (2
I(S(‘jﬂ;l es%@co@dﬁé l;gﬁhe &@ueﬂ%at@%@dk@veﬁ? };d}l@%gﬁ? f the 9&§p§£ﬂds%ﬁ: to% E@y ”)(” )y
7.95 (sdﬁlﬂﬂ?fe ePﬁ%P} m@vemwoutemﬂe emdB (d| anmino)); 8.3 (m | H NHA &
$}; 8.3 5 (MTH2 rBkticAtlentd
o 1 96300, bor! R 1/?;5;67?%t Cgfg%%r?éﬁﬁémd%ﬂfﬁgmlg Jpetogilfeahd s 10 69
(s 0. 6HeTRPH lﬁa? BtEy)dosq B wfceg‘be@asm ffiplﬂumbmac@yykmmtmd snd 0. 6H,

N HzA ( whﬁhii @n)varg Qc@Rding,to %eifcm%ls B deknela |v@1%lﬁt Mﬁ@tr&%@@%ﬁt@@%ﬁ_&b}%

(Electrospr n~l e

oo i nas Refs rudongtupisiigh s %@aﬁfv%ﬁn%se%mé@emnﬁ@mmmy
chloride (1 Or) and cooled to OC. Then, dicycl ohexyl carbodiimde (156ng;

0. 75mm§ *!I%E%S? was added. The m'xture, after filtration of DCU, was
added t on containing TFA, H D Trp-D-gTrp-CHO (0. 58mvl; leq.} and

txi et hyl am n&heZelevringZxaeples illnstrmt thelefficacdf e Liobtierefdrol)comPR@nagact i on
m Xt ur eug@smgi“f) tHy(g%;Eﬁﬁiu%’%viﬂ%omterrper ature and stopped after 24 hr. The

m xt ure was adet at e (25nl) and washed with saturated
aquedis sodi um hydr ogen car bonate (50m), aqueous potassi um hydrogen
sul fate ,1- 1My a@neh_sat Hr eous sodium chloride (50mL). The
or gani cﬁgfﬁ%&déﬁg) g@%? @f@%%@gul fate, filtered and the sol vent
renoved in vacuo. The residue was purified by flash 15 chromat ography on
silica gel eluting with ethyl acetate/nethanol {9/1 ) to afford 180ng (53%
of Boc- N Me-Ai b-D Tzp-D-gTzp-CHO as a white foam
Boc- N- Me- Ai b-D- Trp-D-gTrp- CHO (180ng; 0.3mol) was dissolved in a mxture
of tpsfluoroacetic acid (8nml), anisole (1nml) and thioanisole (1ml) for 30
m nutes at 0C. The solvents were renoved in vacuo, the residue was stirred
with ether and the precipitated 20 TFA, N Me-Ai b-D Txp-D gTr p- CHO was f
itered. The product TFA, N Me-Ai b-D Trp-D-gTrp-CHO (39ng; 15% was purified
by preparative HPLC (Waters, delta pak, C18, 40x100nmm 5~m 100 A).
C27H32N6~3~ 488 g.nof'. "H RW (200 MHzZ, DMsO-db) : 8 I .19 (s, 3H, CH3
(Aib)); 1.42 (s, 3H CHa 25 (Aib)); 2.26 (s, 3H NCH3); 3.12 (m 4H 2
(CHZ%B 4.66 (m 1H (CH)a); 5.32 et 5.7 (m 1 H (CHa,); 6.9-7.8 (m 1
indoles}; 8 (m 1 H CHO (fornyl)); 8.2-9 (m 4H, 3 NH (am des) et NH
(amne)); 10.87 (m ZH, 2 N H (indoles)). Mass Spectronetry (Electrospray),
mz 489.29 [ MtH +. 30 Exam~le 4 H A b-D Trp-D-gTrp-C(O CH3
"Boc-D- (N Boc) Trp-D-g(N Boc) Trp-H (0. 72mmol; 1 eq.) was dissolved in DW
(20m). Then, N, N-diisopropylethylamne (259nl; 2.1 eq.} and acetic
anhydride (749nl; 1.1 eq.) were added. After 1 hr, the m xture was diluted
‘wWith ethyl acetate (100nl) and washed with saturated agueous sodi um
hydr @gen car bonate (100nl), aqueous potassi um 35 hydrogen sul fate (100,
1M, and saturated aqueous sodium chloride (50m). The organic |ayer was
dried over sodiumsulfate, filtered and the solvent renoved in vacuo. The
resi due - 14



WO 01/ 9C>>300 PCT/ EPO1/ 06717 was purified by flash chromatography on silica
gel eluting with ethyl acetate/hexane to afford 370ng (73% of

Boc-D (N ; g(N Boc) Trp-C(O CH3 as a white solid.

Boc-D (N ggﬁlﬁ(g“"g g(N Boc) Trp- (O CH3 (350ng; 0. 5mmmol; 1 PCT/}EPM/OMW

di ssolved in a mxture of trifluoroacetic acid (8m), anisole (1nl) and

t hi oani sol e (Teia) symtheao(nerasutagss wepraat yitlds ebilamdmthmeswatheeumvddsdn@e& acuo,
the resiyn Tyvas stirred with ether and the precipitated TFA,

HD Trp-D-gTrp-C(O CH3 was filtered. In 10nl of DMF, TFA,

H D Trp- DgTrp C(OCH3 (0.5mml; 1 eq.), Boc-Aib-OH (121ng; 0.59mMmp1;

| .2eq.), NWM (230A; 4.2eq.) and BOP (265ng; |.2eq.) were successively
"added. After 1 hr, the mixture was diluted with ethyl acetate (25nml) and 10
washedl with saturated aqueous sodi um hydrogen carbonate (50nml), aqueous

. potassi um hydrogen sul fate (50niz phyp.oind saturated aqueous sodi um
chloride (50mi). The organic |ayer s dried over sodiumsulfate, filtered
and the solvent renoved in vacuo. T e)lBE}FI dvavvemepord fied by flash

chr omat ogr aphy on: si | ica®8el el utin th et hyl acetate to afford 249ny
(85% of Boc-Ai b-D Trp-D-gTrp-C(O \Af?;{ @Hwhite foam 15

Boc- Ai b- D- Tr p- D- giTr p- C(O) CH3 (249 0. 42mvol ~was di ssolved in a m xture of
triflyproacetic acid (8nml), ani Z%'r[é) ) and thioanisole (1ml) for 30

m nutes at OC. The solvents weré&te in vacuo, the residue was stirred
with ether and the precipitated TFA, H A b-D D-gTrp- C(O CH3 was
filtered. The product TRAe, H Ai b-D- FWW@W@'@F@'E@H"QBOWQ 23% was

purified by 20 prieparative HPLC (V\a d 00mm 5mm 100
A). 1 Cz~H32Ns03,} 488 g.nmol *' . %Brﬁkﬁhﬁ‘ﬂ%ﬁ@%@@)“é%l 22 (s, 3H,
CH3 (Aib)); 1.44 (s, 3H, CH3(AIb)) 18(s 3H, C(OCH3); 3.06 (m 4H, 2
(CHz)]gs)S; 4.6 (m i1H (CH)~,); (CHa.); 6.9-7.8 (m 1 OH, 2

i ndol®es); 7.99 (s, 2H, NHz (%%P)Trp@irtsNdz(m 3H, 3 NH 25 (amides)); 10.83
(s, 2H, 2 N H (indoles)). Mass Specfrometry (El ectrospray), rnlz 489. 32

[ MtH~+ Exanpl18% N- Me- AiGBYD- Tr p- D- gTtEeop QNS cBoeniydMas AIBEOH (1. 09g;
5.04mol ; 4eq.) was dissolved in rnethylene chloride 30 (10nl) and cool ed
to OC Then, di cycl ohexyl carbodi i mye (520ny; 2.52mvl; 2eq.) was added.

The mixture, aftgr filtpatio Was added to a sol ution containing
TFA, HD-Trp-D- gTrp- C(O%@f—?b'{}\b@m:ﬁ’pq( BRAUIP-NH2eq.) and tri et hyl ani ne

(5800 3. 3eq.) iin met hyl ene chlori The ctl on m xture was
slowmy warned to:roomt erature a @éﬁgi églf"%ﬁ /E'A h. The m xture was
diluted with ethyl acetat€ (50mi) afm) 2v@shachivicoRedFrosabie BiEs mRHeOUS
sodi um hydr ogen qar bonate (100ml), @queous potassi um hydrogen sul fate
(100nml, 1M, and.saturated aqueous sodium chloride (100ml). The organic

| ayer was dried -15 V8o &b QESENT AT (E%j@ﬁﬂ-?oover sodi um sul f at e,

filtered and the:solvent renoved in;vacuo e residue was purified by
flashschromat ogr aphy on silica gel &WFNSm%IERh@EHMBIeQ@ﬁ‘/ﬂt g/gret hanol  {9/1
) to afford 530ng(70%70\%Boc N Me as a white
foam Boc- N- Me- Aitb- D- Tr p- D- gTr p- C( @I—%OE’E'SM% D'%F8§¢ﬁ1‘6@)-owas di ssol ved in
a 5 mxture of trifluoroacetic acid (8mL), anisole (1m) and thioanisole
{1m) for 30 m nut es at 0C. The solvents were renoved in vacuo, the residue
was stirred withiether andoctsbf-Ep-PigTap-EHTFA,

N- Me- Ai b- D- Tr p- D:gTrp-C(O) CH3 was fijl tered. The product TFA,

N- Me- Ai b- D- Tr p- D-gTr p- C(O CH3 (220ny; 1)30RA/amaslefibioahiseld (Bi1/py eear ati ve HPLC
(V\at , delta pak, C185240x100nm 100 . 10 C26H34N6~3~ 502 g.nol"
"H NMR {200 MHZ, yDVBO- d6) : 8 1.17 25')] %‘ﬁ'%%@‘ ?W%?Bﬁrgﬁ‘{%‘Q@Q 3H, CHI
Aib)); 1.78 (s, 3H C(OCH3); 2.237%(s, 3H, NCH3); 3.15 (m 4H, 2 (CHZ)p);

)
(m 1H, (CHa); 5.55 ( \ . 6.9-7.9 (m 1 OH 2 indoles);
8.8 (s, 4H, NH (anmi ne)%ﬁﬁﬁmﬁﬁéﬁ?@ } 10.8 (s, 2H, 2 NH
i ndol es)). 15 Mass Spectronetry (El ectrospray), mz 503.19 [ MtH| ~.
"Exanple 6 Pip-D Trp-D-gTzp-CHO I n 5ml of DMF, TFA, H D-Trp- DgTrp cHo
(230 0.31mml; leq.), Boc-(N4Boc)Pi p-OH (130ng; 0.38mmol; |.2eq.), NW
(145ul; 4.2eq.) and BOP {167ng; 20 0.38mvl; 1.2eq.) were successively
added. After 15 mnutes, the reaction was over. The m xture was dil uted
with ethyl acetate (25nl) and washed with saturated aqueous sodi um hydrogen
carbonate (50nml), aqueous potassi um hydrogen sulfate {50nl, 1M, and

sat urated aqueous sodium chloride (5@Ml). The organic | ayer was dried over
sodiumsulfate, filtered and the solvent renoved in vacuo to afford

Boc- (N4Boc) Pi p-D- Trp-D-gTrp-CHO as a foam 25

Boc- (N4Boc) Pi p-D-Trp-D-gTrp-CHO (0. 31mmol } was dissolved in a m xture of
trlfluoroacetlc aC|d (8rrfL) ani sole (1m) and thioanisole (Im) for 30

. o, —— N T

(
4.7
8. 2-
(ind
a



WO 01/96300 Exanple 7 Pip-D Trp-DgTrp-C(O CH PCT/ EPOL/ OG717 I n 5nl of
DMF, TFA, H D Trp-D-gTrp-C(O CH3 (218rrg, 0.29mvol; 1 eq.),

Boc- (N480 (121ng; 0.35mm1; |.2eq.}, NWM (135 pl; . BCP
(i 55ng ﬁ):ggdl%(@a 1.2eq.) were SUCCESSI vel y added. After 1@‘%@%&1 (ﬁp’d
reactlon was over. The m xture was diluted with ethyl acetate (25m) and
washed wZ-B-Eg-Ddht ed aqueous sodi um hydrogen carbonate (50ml), aqueous

Chl or' de. (Sony 2 THECE Bk ool Rl A e AN il ape, o

and t he melwaetbatbrio@ed. N}(ﬂ\ddaﬁmh b2ed .}, dBd:F (4.1ml; 1.2eq. ) and ammonia solution

Boc- (N

"Boc- (M?g(%/llq @r@i? B‘)Q&ﬁgécﬁ’degz 8};%58 ?18 ”Eléé &%[%Lre]@as chlustg%lwnh e (aoomx)f ure
of trsflmm factaely {‘18 prmlw%lt(wm i)iltqn@lamhﬂnadmsmcao(tqmrdfanﬁsgo
m nut es Qfsite Hogigsol vents were renoved in vacuo, the residue was stirred
"with ether ané t he preC| pitated TFA, H Pi p-D Trp-DgTrp-C(O CH3 was
filtered. The YeWHEBYFFA, H Pi p-D Trp-D-gTrp-C(O) CH3 (135ny; 47% was
purified by 1% @legp;a@ 3|3\7%,1,—1|5>j_10 (V\at ers delta pak, C18, 40x100mm Sp.m
|-00 A}. C29H3BNY . MHZ, DMSO-d6) : b 1.79 (m 2H,
CHz (Pip)): 1K= 1°ref@@@}han2V$C@H?zA@r¢(1@9@Q/ﬁ}p)} 3.1 (m 8H 2

(CHZ) g%et 2 Cl*izn(lﬁﬂ@ 25014&1& ﬁngmgdﬁt&“ (@'i)e%@d 1ﬁ 153% 1%51(197‘5% de;? ?}
oL

dol i
10 8S (n{ddzlm?I %pgﬁwﬁ |1ﬁ<§812e b~ 4RSS 4P éi%wllﬁzﬂr Hex &5 r(és

530. 39 2 | t T T CHO |
230. 3¢ %ﬁ#éﬂﬁzr%?B%Nﬂﬂ)Exaﬂd qrﬁJﬁWH@)eq@a/ PEL TP 9 rp- n

Foc- | soni pec &f85s: Cfrf‘l %?g@gﬁr%yg ?‘?Z;T&?BM é@ﬂ’%‘l] §7§é%|M)*I'Hnd BOP
(181ny; doi[awmeNa]l. 2eq.) were successively added. After 15 m nutes, the
reacti on was over. The m xture was diluted with ethyl acetate (25ml} and
washed>wi t h saturated aqueous sodi um hydrogen carbonate (50nml), "aqueous

pot assi ug@@@ﬁ@g@@ﬂj@e (50nt, 1M, and saturated aqueous sodi um

ol o9 (0o FRENE 080 Eok BT 195, S, PH%H P b 17
Froc- | so(§45ador.yleqDx Wrapf Rmol)epd Geildisman avdivated charcoal (95mg, 0.1eq.) were
e B JAdRRE8 e stedd Riftug e SiCet vl TR Rpall SRRbHE ek Dade bk e ©
sol veat)srfmenen mm‘)tﬂe@mpiemmhﬁ palladiune siad ddtewaisors célite eﬁiamalwmm lreramzled he
t filt d. 17 WO
85?3%60%‘?@7‘%&8% OEH?%%‘,(}%% Tpngtgl-ag%cﬂ?rpg:ogt 1;//vaSD- I'I'z i e%Tr p- CHO {81 nm;
28% was puri fipdgmbpf By alﬂr@ - H 8 t9ers0 déﬁt)aB%rlD ot@H @O‘%&gmrrm
S~m 1008@:mn@2 H@%Nﬁmﬁ%@nm'le )an&" 4?%3 m@%@a suc %ﬁz};

‘b—

4H
(ZmCHZ ( PGy 1 T, f@g%%?( (éﬂyteé)wﬂ%etkyfe%cesnv(k@éml> o V( g yﬂ)ﬂ sai@rzs;e

( NHI ?S*m %uédﬁg%cﬁ% hﬂdr@ien(e%?bonjaké Fp@ts@ d)(, faaﬁaads)phtas.%m%ﬂﬁ &f@geﬁtmfa&&ﬂ(idﬂnm) et

al es é Mass S ectrorretry

(El ectro éM)a?l‘)d sqﬂlrftag@ﬂug@ls[qgﬁipﬂm chlgngﬁbQﬁgp ‘Bhe orgamc layer was dried over

| soni pec Q&dﬁthqua’éb B1@1dnmated %Bedtﬂeéaﬂze&f%owéffok& Dﬁgl%fD gTrp-C(O CH3

(250ng lT Froc- Js ecotl c-CH (141nmg; O0.4nmmol; 1.2eq.), NW
(15y1; 4B2’é )Iaﬂ%r &133}321%96 163 1.2eq.) were successively added.

After 1 S m nwieR,=8b%.reacti on was over. The m xture was diluted with

et hyl acet aterﬁ(l ng) ar)_% vvash d with saturated aqueous sodi um 15 hydrogen
carbor#ét e (50 éBEO 2 SSI um hydrogen sul fate (50nil, 1M, and
sat ur at ed aquemsosédﬁmﬂmmlfdm{/kmfhﬁﬂmbbncm Bgpoysy}.| ayer was dried over

‘ IS: (;g |C u ImS 2 l;: 1;)21('-: gwﬁé ﬁ@% %Pd?d&l—énggé zé*%g%ocﬂ i(&}g L% é ?maAIIII ) ?CHz)pa

Froc- | o, pe@mt MH,-CH]); p-S2-(gT M, GH)C633¢ N8 3 Hmyd4M, waﬁdcqemm@m INE

e RSl G e AR By L 7R SR e RN, 20,

et her gnd t he MasdSnectrametly (Blesirpgeay)y /D430 IMHTT H1L[NDHHT', 9AS [ 1N red.
The product |sonipecotyl-D Trp-D-gTrp-C(O CH3 (6Sng; 13% was purified by
preparative HPLC (Waters, delta pak, C18, 40x100mm S~m 100 A). ZS
C29H34N6~3~ 514 g.nol'. "H RW (200 MHZ, DVsO-db) : b 1.66 (m 4H, 2 CHZ
(Pip)); I .79 (s, 3H,
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C(OCH3); 2. 7 3 (m 8H, 2 (CHZ)p et 2 CH2 (Pip)); 4.4 (m 1H (CH) a);

5.89 (m IH a ); 6.9-7.7 (m 10H 2 indoles); 8-8.6 (m 4H, NH (Pip)
et 3 NH( 10.82 (xn, 2H, 2 N H (indoles)). 30 Mas t try
(El ect rospr rrl z 51S.44 [ MWH] +. Exam nes 10-62 The foll gC§@ggléJ62%unds

wer e preared |n 5|[rnlar manners: 35 Exam ne 10 H Al b-D M p-gM p-CHO _18_

gHy p- CHO Exanpl e 12 H Al b- Txp- D- gTr p- CHO
Exanpl e 13 H

N Vet hyl sul fo?yﬁf%%?“?%%% e i KSR B e lBmdhn. cro
Exanpl e vtMS(sghlwth teﬁubwlo@tparbmaarc@gg’rmsmaﬂdm mﬁn&xmmimao idine

N (3- Met | b DT,

50" xanph e B0 A R Yo Sl AT AR IF b g s B R ap o

Ai b- D5Tr gcegartﬁélwmdmféhJ wghan@raée@aquapm $dimp warqueﬁ@amomue.(m@mmq yl 25

\ Elxgmg}' '(Ia' r @wuﬁb@&@sxﬁﬁﬁ%&@én@@l%?d@ { Q3 a?@gd%gra@@gu%ous sodium chloride

cyclo
N- Me- Ai b8t g ?fg%@ dgyer pias de»z@nvmoémxﬂ@m%mdr aqud thersplvefd lehivved

CH( CH3) - ks armd ﬁsﬂiﬁe'\bﬁgﬁmﬂ’ﬁ@d@'
N Me- Ai b-D- Tz gTr %mz pyrrol - ag?gﬂ;r(%% %%6%?5%5 EgﬁelQWBﬁFé’déoo
Exam N- MESR L BeRenep (S Herad B Eor) T BV BoG)rp-NE, 25 a white
Ai b- Dydr gol@Tr p- CHO Exanpl e 31
N- ( 3- am no- 3- tay_l - hyt anoyl ) - D- Tr p- gTr p- CO- CH3 Exanpl e 32
N Acetyl -D Tr geﬂ ¥ Exanpl e 33 N-Acetyl -D Trp-gTrp-CO CH3 10 Exanple 34
N- For ny! - D- Tr 05 8T 19:C5HE8Y g.mol. ‘
Rf=0.23 {ethyl acetate/hexane (5/5)}.
'H NMR (200 MHZ, DMS0-d% : § 1.25 (s, SH, Boc); 1.58 (s, 9H, Boc); 1.61 (s,
15 9H, Boc); 2.75-3.4 (m, 4H, 2 (CH,)p); 4.2 (m, 1H, CH,); 4.6 (m, 1H, CH,); 7.06-8 (m, 14H,
2 indoles (10H), NH (urethane), NH and NH, (amides)).
Mass Spectrometry (Electrospray), m/z 690 [M+H]*, 712 [M+Na]", 1379 [ZM+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; 1eq.) was dissolved in the
mixture DMF / water (18ml/ 7ml). Then, pyridine (772ul; 2.2eq.) and
Bis(TriﬂuoroAacetoxy)IodoBcnzene (2.1g; 1.1eq.) were added. After 1 hr, the mixture was
diluted with ethyl acetate (100ml) and washed with saturated aqueous sodium hydrogen
25 carbonate (200ml), aqueous potassium hydrogen sulfate (200ml, 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=0.14 { ethyl acetate/hexane (7/3)3}.
30 C,H,7N;0,, 661 g.mol™..
'H NMR (200 MHZ, DMSO-d®) : & 1.29 (s, SH, Boc); 1.61 (s, 18H, 2 Boc); 2.13 (s,
2H, NH, (amine)); 3.1-2.8 (m, 4H, 2 (CH,)p); 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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Exanpl e 35 N-Fornayl-D-Trp-gTrp-CO-CH3 15 .Ex anp 1 a 3 6 N-(
1, 1-di neth5l| - 2- am no- 2- ket o-et hyl ) - D- Tr p- gTr p- CHO Exanpl e 37

N- ( 2- am ngreMRs -propyl)-D Trp-gTrp- CHO Exanpl e 38

N-{ 2- ani noozomst yl bropyl )- D- Tr p-gTr p- CO- OH3 20 Exanpl e 3BCT/EPOL/06717
s DA anpl e 40

95 Exanpl e 41

ﬁﬁ E D- Ti p- l\BwDD(lg‘T?o@ ﬁglcl?))gglsﬂaeﬁ Hgf rwésemés%lved in DM:ENN 200
mxg@ﬁg)%Bg’lﬁ&d&ﬁ%Pfipﬁe‘@%f“ B‘F& e@AuaEi‘g)z"‘ é-t@?hlsroséer(y}{ormate 30 2

, { CHa) p) (1.08g82.16q) wetblad@@da A frer 50 Mifutek, 51;691211ﬁt21félwds|'tﬂ11\ﬁ%’@\)vlth e gﬁﬁc&atéél (m

[M+H] %’E&ﬁaf)%d %%‘%%eg 45‘5(@%‘530“ gpdigm egcqt“;ﬂ%? é ageéﬁg? !

_HzO / A@Ntﬁsmn%:ymgegsmmtemoomuMaﬁ%samtemacﬁiamhmodmﬁa &k?fﬁie?@%

9 9%
Freszeded UG, S5 Bamnl o 43 WA b-DL 2o ABl gD Em%@;@m

DIVBO- db)The8esididwan putific8 By flash cirbinaibefiiby(od silida gel %]Lﬁﬂrg?wx@l é

776, 6, BT (1119 S Wad de BafyBed T ket Boetimang am@}uel z;‘f 497
[ MtH19. Anal Wietd #P0&.(Delta Pak 5 ~ C 18 100A, Im/nmin, 214nm eluent: H20
/ ACN 0.1 %g% o dl@t IQ)PI"O 100% ACN in SOrin), tr = 20.26mm 95%

Freezedri ed Gund® € 44 H A b-(D)-1-Nal-g-(D)-Trp-fornyl 10
CzZaH3, N5C8B, ms—g%%{ethyl acetaRVbExRE(S/M) )z, DVBO- d6) b1l .15 and 1. 42 (2m

01, 7 O, DR R ool B B RSB

7 91 8. Bocn?2. Up-1; (na 45,82 CHp); 4.BP (mg 1B5(CHR: ((4n); 38 (in, 9@1}95(:&)%)1;}5 72\! H) ’

15 109A0 0 Eh SRt 35 The 1 4 B RO i tep 2N 63 1 50%%

ACN in SHR formyh) 3- 17.33mm 92% Freezedried Conpound. Exanple 45

H A b-(D)-2- 48 200
MHz, e dal)m bss BeBliortifly (1 ew‘l’sf’? Q)BEM %%ﬁgﬁ% %Q[M'fg‘lla&g 3751 %i%ﬁ
(CHz)a) . 4.7 {m 1H CHa) ; 535and57(2m 1H, CHa.) : 70571(m
-@{67-7-53(m 4H) 764(m 1H ; 7.7 88 (m 8
, 25 Mass Spectronetry
%@&9&& 2. %@n@ﬁsl%bwas fligsaliechin a
214nm  ghigerd of tHZHhofoaeél}b fcid %o GFEI&, axﬁﬁcﬁél (Ziﬁl) &dttmo&ﬁi@%@eb@hh} or SORihtestat =
17. 30m % f zed ried | e
H Ai b- (%)C AL EB)S‘YeﬁaremPBP "%%Od? URB@?&S stimed, withother-apd ey (200
VHz, DMp@eipiiptedtiiAA ZB-TarltpD 4T -mO&Hsfﬂteﬁ& (Aib)) ; 2.92-3.15 {m 2H,

in o ) o ordeR et CBl ol 1), B0 ARk oplner g NMIA 673

(m 35) (2 4f1; 8 g antip OPNRS3gSheed.) wert mcemly adrddd m&@mlwrn}w Rter 1
Anal yt i &ﬁ%&ﬁ%@&%ﬂmé&%ﬁh%ﬁn acgtat% (}80111?) ed wi sz%urate aqu%loﬁjse nt:

HzZO /
sodium hydrogen carbonate (200ml), aqueous potassium hydrogen sulfate (200ml, 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, H;eN(Os, 574 gmol™.
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,)y); 4.47 (m, 1H, (CH)0.,, ¢ ); 5.2 (m, 0.4H, (CH)o'y); 5.7 (m,
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WO 01/ 96300 PCT/ EPO1/ 06717 0. 1 %TFA, gradient 0 to 60% ACN in I5mn then

60 to 100% ACN in 3mn), tr = 10.00mn, 99% Freezedried Conpound. Exanple

47 H A b- Il D-2-Nal -fornyl S CZgH31N5~3~ 485 g. nol' 0 MHz,

DVBO- db) : T 143 (2m 6H 2 OB (Ab)) | 2853 f&rﬁ%ﬂ%@

{CHz)p) 6 and 5,72 {2 H, ; 6.97-7.13 (m
Qéﬁi r(‘éﬂ()“h‘b) 6 ?5 &%% 17541 56%2 inggles (205, ?(QH (epigles),71 Irél (urethane) CHO

7 86 8 0 ))h+ﬁ)89&n3213 @MH((iﬂdo?égﬁ' 10.82 (m 1H, N H. 10 Mass .

Spectrorretry m z 486 { Anal tic HPLC (Delta pak 5 ~. C 18

100A, 1 i/ mi Fromgiry dhtectr a)/) mﬁbs IMEETFAOT Yiadiadnt 149 EV4ET% ACN

in 25mn)71 [zMﬂ\&,]’OOm n, 99% Freezedried Conpound. Exanple 48

"H A b-(D)-Trp-g-(D}-S-(R/S)Dht-forrryl 15 Cz6H~ZN603, 476 g.nof'. 'H RWN.

(4005M—Iz, DVSO-db): ~ 1.12 (s, 3H CH3 {Aib)); 1.32 (s, 3H CH3 (AiDb));

‘1 73 ( ME-AIRED-CrED-¢ZrCHON 1 H CHz); 229 (m 1 H; 3.03 (m 1 H; 3 .13

2 10 .and 5,52 (2m 1H, CHa.
6m71 |€;|)83 (m%(%gbllb ﬁ%ﬁ&qmaﬁi?@s)%wﬁﬁ@g@yﬁm%ﬁgw (ami n)es)

f or nyl ) triflébréadetic abid (aimbj)ams:we m;mm@mwam 1§ Brout R DPC MR 477. 46
[MH—I]~494 {Delta Pak 51z C18

Anal,
100A, | APYVRR "‘[E‘Ziﬁe °Veé‘1 ’Ué’ﬁf"‘o @dﬂd}i@j{faﬁs é&érl’—*’At “@i‘%@iﬂéﬁ?e Prewpitagdon ACN i n
50m r])) TEA, H-Aid-@rTnp-IDgVp-Ee wasdl filteddConmpound. 25 Exarrpl e 49

H Ai b- (D) -3 ~3a476 400 MHz,
oV db) | b 2 e paadl e R IR D- g G EAL PR Y proparative HALGry) - 3
.1 (d, Q‘P«r)a;ersa deBaPaknC18M0x160mE, Sl 00 AY) ; 3 7 (m 1H: 45 (m 1H
CHa): 5 .3 3308 S5s: Jl(Zm 1H, CHa.): 6.88-8.91 (m 16H, 5H {Trp), 4H
(Dht), 3 NH (am des and NHz 30 (amines), fornyl}; 10.92 and 10.97 (2s,
1H, N H. . KhddoS 5t4r76rgenoly (El ectrospray} mz 477.33 [ M+l ]+; 499. 42

214rNﬁh+ o5 Skt oo pipey oSl el el 4 TR T

10. 35mm 4389, 34 Gz 641001 @ olmp SFh ACHRR); Bdaﬁlpl BHS5(CH,),); 4.62 (m, 1H,

R S e e
(Ai b)) ; mdokes)) 4. 0%3112 (LR HAlh)e Hap(2rmdples))3H3 (a6 8Hy .. orziﬂz{aniolasao, CH2) :

2.5 (m 73y sNEEIH zanar@ O, 46D 11,3 BS7 (4 tiso 3
(et b gyt 08 T o LT ST SRS o'

S05, 31 pMeHINgL,, & afé;ﬁﬁo)[)wbla](d oﬁq it cﬁa:hlPﬂes‘a 159 (-0 B8k 1918, Lipddich00A 1

e A0 B USTE Rl A2 %éﬂeefn%%@é’éoe”  ER 6L Nt

N- Me- Al [indélg})3( R/ S) Dht - g- (D) Trp-acetyl C28H36N6~3~ 504 g.nmol-'. 'H RWN
400 MHz, 6H H, tyl | .98
Em 1H C)! afg%e'i@m% (’%;‘ﬁ&‘f"s Eﬂ‘ygin(%#;ﬁﬁlng[%%fd g(lil)e y3)3| (m
gk%lz(s 4 (1m 1 H; L3£589§(§% 1 H) 3 igl (gﬁ% . 4. sz (3 13HNHGHa.);

. m )

Cdes), o (auhols sdlests §ibt vy wﬁ%gsc Sret
Egrlecffz)spray) m z 505. 43 [I\/H—I]+ 527 52 [I\/H\la] . Anal ytlzeHIr:’{C (Delta
Pak 5~ : H20 / ACN 0. 1% TFA, dient 0t
18@/0A %%ﬁ%ﬁ%’@%ﬁiﬁ%%@ Freezedri ed Corrpound Zgrgx:aﬁgl e 520
N( Me) 2- Ai b- (D}:sﬁiﬁlﬁeQDﬁQ%Ean}f or ny| 628H36N6 3~ 502 .mol'. "H RW (400 |sz,
NGO 2. 9. %H@gn@ S Y «drifth prettlion A §9“ts2&%f ((HoR, ég%ba
zlst gJHZl a2 (s, Bl F2AMM); U41K, 2)21 (@HQ]zEGAlbW 13474 (s22H, (G )%, 0(Aip))) ; "

S SS
‘Spect ro%e?’gpi egﬁr\lglsé? agfdﬂl%ﬁé)zs‘) B(ﬁ’?ﬁ 29) gngl n?"_ég_i I-(i@% %S%/#Fré
shield @Qﬁa( 81604, (m T (GH)zen$d () 04 (CH)zQ)JS &m,OGHQ(’CH%'A),

S ® S PO e 0 B R SRR 5

qub@zg& NREndoiRBcy dufss 15, lﬂCgﬁ*'qrmyl)?H 58S A (A1) 80§ &, oL 10,
gCHZ;) (d;hm:&)j%s ?ﬁl}@?ﬁ%jg) 8,33 6@3 :?éﬁ‘{m ind E@no)fs?ga%ééﬁ glgizem LoH

2 indoles) ; 8 2 9.47 (m 3H, 3 NH (amdes)); 10.84 (m 2H, 2 NH
(i ndol es)).
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- 23 WO 01/ 9C300 PCT/ EPO1/ 06717 Mass Spectronetry (El ectrospray), nmz
517.34 [M+tH ~. Analytic HPLC (Symmetry shield 3.5u C18 100A, Im/mn,

214nm el K@O / ACN 0.1 % TFA, gradient 0 to 100% A =
7.07nm 93@01 llé—s)reezedrl ed Conpound. 5 Exanpl e 54 C'\jpbp/Ei’“r)l%Gg)T

s s g s I LR GRS R a1 %sw
(CI;Zl) p) N'Hfs (indme))lﬁio 8«231;@)0 6H5I|\T qmd51ez) a2 (Mztmia’ﬁ (15@1;)&3)57 I779(7 m 26H,
I NAOol e ol e I NAol e . ,
1H, foﬂm) S’é%’é’“{%@% 3 PV%&?(?SQ%}@# NH2 (am ne))S 10. 80- 18.30
-232 5 Lkl “Dg 527 Spec”"”e”yg(E' 35 [oWeNal +. Anal ytic PPLC (Del ta Pak
C]158 Mﬁn@ Ag‘iﬁﬁ?%?méﬁ 20[/ ACN] S 1 Qg ¥FA, gradient 0 to
‘ﬁ)g% ACN i n SBog-D-Me- AlszHL(ZZGmgné Sﬁgﬁl{ml gr&qz)wbmdmﬁomm@m yIEnedmibed D5
ONBO: oy T BiaiepolEiodLo iy, AR MEEisaEatiadt dB5mis, 0 Fsiqr{ 390) Wd -

(CH2) p) afdddd.GZhe(mixtarelftEHjratiorboBDCahsvas af@ed @ solutidn d@irtaining T6A06- 7. 34

(55 S ang A S B s A P v

Mass 19pebiarsiestmp). (Heaeaatios priagire wak 21080¢ vw8impd/id-foem &ﬁ&:eﬂa’ftuiel\ﬂhki&l eﬂlO 1.37

oo || ASEbRANE T R e VR ARG nD s I

Fr eez edaaeePuSSREBER by Pgampirbosae hOmldrquBpusTpqiassiim gsrdxpgm sulydte cﬁnmzwa 3~
472
( Accg) ;quM)ian@gatuﬂtgﬂv%\feﬁggsddlgm %@nggsng) ?h% % %1?};64»%5 (%Etzd cgve ) p)

4.61 (msodium suifgg, filteredy @850@8n’(@movgd Bt vagiug: The BBSBBLGW@]pu@ﬁedw flash
i ndol,gs )chronzatéér By 03 'dlhda%@ El%ﬁ)xg wzthGetﬁW acgﬁtejlﬁn@ﬂﬁh&s’?f}/l }7t707§ffdrm§ ﬁ%ﬁg \H

i ndol ‘és) (am ne

(ani des)(§3%) GfﬁPcrﬁTI\é@A{lﬁ@ g}F/P DZ&’IWH; Q)aﬂ\/h‘;é’ tefestr ometry (El ect rospray),
Mz 515. 11 [ Ml N-Me2Aib D-HQ. ﬁ%ﬁﬁ&ﬁ@oﬁﬁéxﬁg’%éﬁ@ﬂ{m@ d b Erﬁ’h&&lPe elta

Pak 5 ~ C 18 100 Héd? adi ent
0 to 1009¢ fPﬁ“*%’drﬁCI[% (8“%13 aﬂi%’lfg ) audrpoamisals GarD or &%@Hﬁﬁat fhee 57
B"V[B)Pé]dé BhivERR-WEE rerhoped Birmcko, Sh@f&l&@%hmn%a)@mﬂl g‘t‘hl;l(') arzd thel Xﬁéw}%gﬁgd) Mz,
, . m )

1.01-20 érfpcﬁi’q‘é%mlbﬁ?‘%ﬂ%ﬁtgﬁﬁﬁ%% jed D82, 2. 95 (m 4H 2 (%HZ) D)
4. 3& (e rsn) H, I‘t@-ja)aductﬂ"Fz@, Mdide-! 5\1b-531-Tﬁ'%-ﬂD-gT CI-ED'IGBHdS)mg, ﬁ‘}g)lwgs g&%i(ééﬂ( }?nﬁ -
in
1H (i ndd¥ matwfeo}?%i‘yp% ﬁn—%@&%ﬁknéﬁg 476’%\90 25 Ol(oﬁlu‘%ﬂ-l 3 NH (ami des));
ég16$294a[1('§lmlli)fﬁ{(2ma,zllﬂ8 @iok) . Mass Spectrometry (El ectrospray), mz I t

m el uen
. HZO | ACN OPEM? NM?‘L 8549 %o%ﬁg%%?régﬁo@‘n? LRI 98%

Fr eezed r(iAd)):CoRp (AL Nﬁ'lﬁxhﬁ@l(m B8H., P{EHY).l;3.66 (s 1) (GFTy - S IOINHTHRCHS

rcrecdft RO ET g 1tk R i FNO YA Rty e 38‘”’1% 21

NHZ) : 2.(8®idssie ar@me)h 10E R p HitkindpiB$)); 4 .43 (m 1 .
9 (m 1 H CHaalss l%e@tr@%e@(ﬂec%yra O%?% 3@ [gk-%f’(g 7.5 6 (m | OH 20

indoles); 8 (m 1 8.31°(m 2s, 2H, 2N H}. Mass
Spectronetry (El ectrospray), rﬂz 518.4 [I\/H—I]~ ; 540.3 [I\/HrNa] +. Anal ytic

HPLC méwﬁm@ﬂd{ﬁrr CII{nHmn 214nm eluent : H20 / ACN 0.1
%TFA5 gradient Q ta 351 |n Smn), tr = 7.12mn, 99% Freezedried

Conpound. 25 BRakpiNB 99)3@1@“-8@‘]‘@-0@5@ $0(T3mrgak deq) andptved iEVES| e 60
‘ i ﬁ E E M?y _"1_1(11% ,ON- gﬁdﬁdﬂl%#’laﬁﬁﬁg@@rﬁl,? .leq.) and acetic anhydride (749ml;
leq were added After 1 hr, the mixture was diluted with ethyl acetate (100m1) 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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30 Exanple 62 H Me-Ai b-(D)-Trp-(R) -M-gTrp-acetyl Exanple 63 EVALUATI ON OF
THE GROMH HORMONE RELEASI NG ACTI VI TY OF NEW GROMH HORMONE SECRETAGOGUES 3

TV AT 25 VG O o s T ol ol

10- day- ol prague Dawl ey rats, about 25 g body wei ght wer
received on the fifth day after birth and were housed under controlled
condi ti owss p@2fied by flasischrpmaiaiinby arsilicergal £iugipa with efhy] apstpafesxgoe to 20. 00

h). A stand ofh e i i Qi dans.
ixper | relia OB ABAND. (PR THEDE AV, Dfé@?’ S B B ed
fromtheir reSoeddiMBeFr-2-gN\aer)war-6(QIGH d380manedmmol hep) Wrdups of

corvent  TERAEIR AEfIRRRFUE SlioFRRLACAS (rah HERORNIONS tilg WibdhidolO Bl T,
(Tyr - Al a3imnmesep0XAF-albey selysntsiweneyemaped inygeep, Aae residae sras siEed moty stheyy new

d 1Ji.e6h- ' [ .n later. 15 T Kk
‘Broog et S RERES e P S R e o o vere s

di‘at €l y: Pl | d
at -20C unt 11 TB4CE)EALF, The, HI SR Mo 01 el amEAl SAQeHEr AP .

Gowh h JTHE ST 04,1192 d 0N NNV RRORTTE, 24! i BORI(RH 1y 1R, )usérag
materialgfpro,’ided by. t he tionaﬁ@ ) (b 130

_Institute of .Di apetes i gestive and
K ny ety RIGISOATAT Lo IRAR BTG 2F ALvies B Gy HSaiathorS) B 2g.
gi‘ujeslg)“@fa%&;(\@ftll@§§t?€hté@aél%ﬁ§_ ﬁmimghgd%lg@g)%?rmhatgtB@B)%a@te@Pd@?s%@t ency
ng) as _ng/rnl__o m ni num det ect.a val ue of . r was
2bout "1 Byargeen muigte (S JDs 807 ARD e AL AR TR GO ar e
r2 gs 3' ts m‘yeﬁgmeaﬁbd lb_eslt sogi@tmh eﬁx,fagfamte?emaﬁd;me is?;vg?mnmga gg Vycuon Thbeesidide was
et er mne . .a Sl e In ta es .L.0 . a e.
el cShegttifeeRy erh oS Ry o ity £o) ctfiRgig eVt Betate to affora
39. 413H zé«bxﬁ%@sf‘a’%pogmw-ﬁeu%lap@ TH-CEOENEIHwhite foam.
8. OHE~ARELI|

; £T5p-C
G oh e A HeEs b M TS LR bofivde il
n g/1 g1 g ELNwe Ng{ﬁm@ga_sa[iarif -aF}'dg:BI_‘I{?}, _@H@s&. (zmg) al miu@i@bkg(mfnn fDrDOgﬁn?l-t@.(aI.))DEEBTM. 7
0. SHEXAREDIVRAG Ay Rerpy St whpeon e S 0R vl il SRRt et o resinjigreg, o
| S 20 25 TFA,35Aixddirp-S-gint-C@FHnyanfiBetieg- D- Tr p- D- gTr p- CHOL09. 7 ~
10. 17Pi p- D- Tr p- - . i - - 4.2
b o pecrr PRI S ARtk 230 s -2

10. 8194 lprépaatiyed TR CBLatHE- kSC18,7i9x40Qmm, Smm, 100 A).
b ST R it £ b s s
'H NMR (200 MHZ, DMSO-d%) : & 1.22 (s, 38, CH, (Aib)); 1.4 (s, 3H, CH,
(Aib)); 1.8 (s, 3H, C(O)CH,); 3.06 (m, 4H, 2 (CH,)y); 4.6 (m, 1H, (CH),); 5.6 (m, 1H,
(CH),); 6.9-7.8 (m, 10H, 2 indoles); 7.99 (s, 2H, NH, (Aib)); 8.2-8.6 (m, 3H, 3 NH
25 (amides)); 10.83 (s, 2H, 2 N'H (indoles)).

Mass Spectrometry (Electrospray), m/z 489.32 [M+H]J".

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 (10m)) and cooled to 0°C. Then, dicyclohexylcarbodiimide (520mg; 2.52mmo}; 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 (Sml). 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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Tabl e 4 Exanpl eStructureGH ng/ xnl 39N- Me- Al b-D- Tr p- D-gTr p- | soni pecotyl 97.1
t 21, 040N Me- . Ai b- D- Tr p- N- Me- D- gTr p- C( O) CH3188, 2 ~

28. 541H Ay 016 3doP- N Me- D- gTr p- C( O) CH375. 4 ~ 15. OSC]_VENTlopg,E/ bot/oc

2. B5HEXARELI NTyT - Al a- H s- D- M p- Al a- Tr p- D- Phe- Lys- NHz114. 5 = 15P40%%Y7  wo
011 9(300 PCT/ EPOl/ 6717 Taple 5 10 15 20 25 Exanpl eStruct ureGH

ng/ m 42¢¥6A,sgd1(.1{§) sulfage filigredgnditheselventregroyed Gpvacuo. The residue was purified by

06. 00434k o s R g1 Bin QY
o 7a4apr o m%d@:y U{ D g;)ijr meor]Frﬁ/y 8t ebdtate/methanol {9/1) to afford
03. 3045H0mg /Yp) OB g @C@@ as-a white foam.

03. 8746H-Ai b .
"01. 0947H- Ai bB%’%N %%Mb@)hﬂ-ﬁ%t f Ogﬂi’)@ﬁ %‘90&@02 88mmol%/wm_ él13281ved ina

01. 18HERARETY %2‘?@“9?19326%3@ ﬁ%IBJ)eaTBS@ﬁ &1vphest thiepwpelgliml) for 30 minutes at
ngl m 48k The(Jo}vehtdwere3eMoPedht vdcb Mk IdsidR was stirred with ether and the

2. 4049H- A b- Trp:f
4 ssso\Pfﬁﬁll’Abgt?d(%ﬂ ﬁ? 2}\?1139)1{’3% Sy n@éﬁﬂwa&ﬁlww
. 3551H- Me- . #hb fdﬁ}ucBTRAS)\DVI&AiB)-DTT ) rysld(l%) )88 rzﬂo:ﬁg%@%}iw{é BuRed
O S b L
29531\ I\/E)Z ACHH, Y, O%r $61 Prmcd Tr p- acet y| 26. 80 ~ 5 b4SC]_VENT7 89 t
1, 77HEX AREL | 5 9630Q..T 5 10 P /EPOl/ 06717
Exanpl eStruct%mkiapﬂmgﬁﬁsél%lh%\?ﬂ% 3%; (&’I ﬁglﬁ’&r};ﬁ(&gﬂ Fp4A1b));
3. 4361H: 2B igs, (3B),-CIOYCER); 228 GTBH; NQHYY H25 @8, 45, 2 (CH,),); 4.7 (m, 1H, (CH),);

el (O R T ARSI L elEs el B o Rt

ng/ m 54¢dmides); (103 (5r BH( DN'Himloies)ry| 7. 89 ~

s e

Q 4057H Dpg- (D) - Tr p- (D) - gTrp formyl 18. 38 ~ 2. 88SOLVENT17. 32

1. 70H = 0 25 30 Exanpl eStruct ureH

ng/ ni Sok ‘ml’é%oﬁﬂfrﬁ- ) NACHZCHET6. 48 ~

43. 2459N- Me- N%m Bfﬂﬁeﬂ?zm@mv&g 0-3 DmeBSCIQENT _. 89 ~
1. 7THEXARE 3 e
or al actlvpﬁ;&?n tp Oﬁ2(1§01tnf 63%1%15&2? 0 E was ggﬁ zgagggﬂggﬁ ?éﬁég
(H A2D- H3mEigh hFsg) @q@suoms}ve?y@qp ab égn@ﬁes,éh@ r@ctlge%rasmm Thear ,

10- 15 k@hiRuremphsadiiutedv@i® ci tAR hﬁ WRT Rad wat er
ad 11 bitum and rueeo j[ h T ht/12h dar k r%%%%brta@édgﬁu%ﬁ% %%ﬁn

conpou n}?:D' BE R 2N é‘&uﬁ?‘EI RofassyR Rrdregeis S‘&W}té kGl 1Mk eed S%m??é%d
16. 00 odquebes Wd&hﬂﬁ@hltgid%@Omi)Z 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 (0.3 1mmol) 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,sH;;N,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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WO 01/ 9G300 PCT/ EPO1/ 06717 Bl ood sanples were taken 20 mn before
adm nistration, at admnistration and 15, 30, 60, 90, 120 and 1%$0 nm n after

adm ni str gfAd 'Bhe results are given in table 11. Table W@&ZO

Exanpl e a &3—9 THE DOG1LDAKOTAJORVMARAZ DEGANFORREST LEEMA Al\ VEAN

VALUESE

(ng/ m )%@&a@i’;c% EI& @3@@%@2{3070 3800. 352. 751. 642.01 2. 551. 411. 791. 03

5532112 91% zﬁ&ﬁBﬁ DNV, HgSHm’]?ZgQD @ﬁcg%(?ﬂ?&1@&@9939%0512@7600115336§

B e N

8. 91944.02}52-&3:034162&1 Boer. s@icesEiNblg aBtledh diftadl 1deminates ghe AtaCtion Avasavendde t he
%g%%uﬁgg:;’c re t%aé; cﬁlu}%\/?tg ]eékgfi:%cg&?tl_%:%%%?\a%t\yﬁﬁ S&Lfak%?%fegus é'bdﬂm

"H 10 R6 hydrogeh dartfdnpteRGONEROINERE p@taxﬁuw’fs'dmgm’sulfﬁatﬁ@lal dadhend satoratechi ch

wh h I

2y dr GRS S A g AED. Palftanis 1520 o 4k o0, s St GeITL, o °

(H Rz iandahdgalvenarmavetin wcup m@affondqun-@hBhe)m;D- B-gVip-GrOMF ase ar y!

group, 3,25 het erocyclic group, a cycl oal kyl group, a (CHz) ~- aryI group, a
(CHZ) n 88 ocycl i c group,

’I) cloallr group, a nethyl sul fonyl
groupo a phenpbe(Nt Bml)PlpgDO])p-D*& @-&Qﬁsl}k 6]4%91@?11013) wasaligslvesoindi mixteis one
of for n"{hﬁﬁoxloal:eﬁ@ac\{& kéml)f@mgtge tlrﬁB 2T Hibhfiscie (lﬁﬁTor“f@Hnnﬁtlts F0°C3Fhe
solvents were removed in vacuo, the residue was stirred with ether and the precipitated
TFA, H-Pip-D-Trp-D-gTrp-C(O)CH, was filtered.
The product TFA, H-Pip-D-Trp-D-gTrp-C(O)CH; (135mg; 47%) was purified by
15 preparative HPLC (Waters, delta pak, C18, 40x100mm, Spm, 100 A).
CyoH3sN;0;, 529 g.mol’.
"H RMN (200 MHZ, DMSO-d% : & 1.79 (m, 2H, CH, (Pip)); 1.81 (s, 3H, C(O)CH,);
2.3 (m, 2H, CH, (Pip)); 3.1 (m, 8H, 2 (CH,), et 2 CH, (Pip)); 4.7 (m, 1H, (CH) «); 5.6 (m,
1H, (CH) ,); 6.9-7.8 (m, 10H, 2 indoles); 8.2-9 (m, 6H, NH, et NH (Pip) et 3 NH (amides));
20 10.85 (m, 2H, 2 N'H (indoles)).
Mass Spectrometry (Electrospray), m/z 530.39 [M+H]", 552.41 [M+Na]".

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

25 Fmoc-Isonipecotic-OH (144mg; 4.1mmol; 1.2eq.), NMM (158pl; 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-gTrp-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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WD 01/9C300 S1015 20 25 RO HZ R~ 0o ~N O C- H3C- ~CH3p (TU) R11 O |
Rl Z~NC H3C~ ~Hg R13 | H2 R14~N~~WH3C~ ~CH3 (V) R15 Ol RIs~-N NJ H~I) OHN

O 11 30 HyW§ss002 HBC~ ~CH3 (VII1) PCT/EP01/ 06717 R4 is tom or
a linear or branched C~-C4-al kyl group, RS is a hydrogen ?%ﬂﬁ@%%fl near

or branched C~-C4 al ké group, a (CH2)~ aryl group, a (CH2)n-heterocyclic
group, a - 32 Theyodnstdesopepiyti=fonAbeTprC I'mg; P8P)avdsypurifiediyy or an

ami no_gheiAraf¥e HPECRY Ak, aaﬁ&aﬁnéwtdo&@rﬁm SAfl 18607 @ hydrogen atom or

a linea br anched C~- C4- al near “or branched
C~-- C6- al kyl draldpNeRg,50R HmoR ~| R-2, R-3, R4, RCS, and R 6 are

i ndependent | yf RN @mmm%mdwxg .a0e8s 950{9101 CRLBRSR £l fIche

C -C4-al kyl %roup
accobdi ﬁ%lpﬁ)@ 671 §1 ks SW?eéCéﬂﬁp w2 CH, Righodér(m, REL, I(@H&a)gﬁdhpt of (Imy 1 a | |

and m n I qﬁ%
‘ branchla J ffi@f—lf%gﬁ)%ﬁ%’e%ﬁ(zﬁ ﬂf{l,t:%ﬁl I near ﬁc}f bra chgﬁ’a@f@é‘))al Kyl
group i & ?’r%‘{}ﬁ ‘Pmldé“gﬂy 082“% g‘u@% @F‘ij/l les) . phenyl or naphthyl, cycl oal kyl

i's cyclohexyIMas@c‘s;ieb@oﬁ@hﬁr(Erembs;ﬁa@rﬁypsomé[ﬂmﬂperIdl nyl or 3-pyrrolyl
group. 4. A conpound which is 1520 NOHN- CHHC 1 ~-NNHOCMB WO O

v NH 25 5. A conpound which is 30
10 Example 9 Isonipecotyl-D-Trp-D-gTrp-C(O)CH,

In 5ml of DMF, TFA, H-D-Trp-D-gTrp-C(0)CH, (250mg, 0.33mmol; leq.),
Fmoc-Isonipecotic-OH (141mg; 0.4mmol; 1.2eq.), NMM (155pl; 4.2eq.) and BOP (178mg;
0.4mmol; 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

15 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 Fmoc-Isonipecotyl-D-Trp-D-gTrp-C(O)CH; as a
foam.

Fmoc-Isonipec‘oty]-D-'l‘rp-D~gTrp—C(O)CH3 (0.33mmol) was dissolved in a mixture

20 of DMF (8ml) and piperidine (2ml) and allowed to stand for 30 minutes. The solvents were
removed in vacuo, the residue was stirred with ether and the precipitated
Isonipecotyl-D-Trp-D-gTrp-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, Sum, 100 A).

25 C,H,,N¢O;, 514 g.mol™.

'H RMN (200 MHZ, DMSO-d°%) : 6 1.66 (m, 4H, 2 CH, (Pip)); 1.79 (s, 3H,
C(O)CH,); 2.7-3.3 (m, 8H, 2 (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 Exemple 10 H-Ajb-D-Mrp-gMrp-CHO
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35 HH H NH-33 w0 01/96300 6. A conpound which is 5 10 H N HNCH3~ ~O
H3C CHN~CH3 H NC OHO\ ( / NHH3 PCI/EPO1/ 06717 7. A pharnaceuti cal

conposi ti onprising a conpound of claiml1. 8. The conpgsition of claim
of claim %?IZ%%OWN nation with a 15 pharmaceutically acceﬁ?ygr%l/oééwner. 9.
The conposition of claimof claim7, in conbination with an additional

growt h Ilgypggrlzl:@emsqypebagpggmp-mlo. A nethod for elevating the plasma | evel
of gro ornone in a manmal conprising adm nistering to a mamal a
therapeutically effective anmount of a conpound according to claiml1. 11. A
met hod fpimpiea 2t rEaibeNp-DigTyp-@HO® hor none secretion deficiency 25
conprising admnistering to a mammal a therapeutically effective anount of
“a conpound according to claim1. 12. A nethod for the treatnent of growth

r et ag dapk@npient 3c A TapspIrp<IHQ adninistering to a patient a
therapeutically effective amount of a conmpound according to 30 claim1. 13.
"A nmethod for the treatnment of metabolic disorders associated with growh
hor nonegsgepkt ionNadeil2Tepelp0H@ar ti cul ar in aged subjects, conprising
adm nistering to a patient a therapeutically effective anount of a conpound
according to claim1. 35 -34 WD 01/9(300 PCT/EP01/ 06717 14. A method for
pronot i Rgamplentd h¥dViety)sulfoopvRr ipfgTam@ElPgery or recovery from

debilitating illnesses, which conprises admnistering a therapeutically

ef f eéd¥i ve anount of a conpound according to claim1. 5 10 15 20 25 30 35 -
35 . A E9ample W nN-Bhsnylsulprg-DASpRIP-ABIOAS. A H . An* . AFs. AI[ . A L. A

9. AI5L?. AF . A(s.As. A5L. AYHL. AIL. A" . As. AI5 . A . AL. As. AH . A" . AFs. AYL. AL. AULB:
m @5
Example 17 N-(3-Methyl-butanoyl)-D-Trp-gTrp-CO-CH;

15 Example 18 N-(3-Methyl-butanoyl)-D-Trp-gTrp-CHO
Example 19  Aib-D-Trp-gTrp-CO-CH,-CH,
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
5 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-gTrp-CO-CH,-CH,
30
Example 26 N-Me-Aib-D-Trp-gTrp-CO-CH,-CH(CH,)-CH,

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

35 Example 28 N-Me-Aib-D-Trp-gTrp-CO-CH,-pyrrol-3-yl
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) 109/ @ KNI (200N Pz DYISDRA 411 Fbde2 (i, GHL, 2 CH (Aib) s 1.11-33 and
410%& 03.553%(%@,%{(2 (EF) 481 (W E 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 5u C18 1004, 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,gH,,N,0,, 485 g.mol”,
TH RMN (200 MHz, DMSO-d°): § 1.19 and 1.45 (2m, 6H, 2 CH, (Aib)) ; 2.93-3.3 (m, 4H,
2 (CH,)p) 5 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 5p C18 100A, 1mVmin, 214nm, eluent: H,O / 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°): 8 1.23 and 1.41 (2m, 6H, 2 CH, (Aib)) ; 2.92-3.15 (m,
2H, (CH,)p) ; 3.4-3.6 (m, 2H, (CH,);) ; 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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" 109&! (@9@’&@% J{)ﬁf@%@i’%@"?‘%ﬁ°§f‘ VOd0% [ & ()-3- 10% ()-3z10%& ()-
777777777dE: /| 10 10<10%& ()-3710%& ()- FLO10%&' ()- 3(10%& () - #10%& () -
31109 () - 777758. 81.8484Y7L 10 LO%R £) - A0%& ()-!310%& ()-& 109%& ()-
"s109%& M(%%% ég%%{‘:ﬂ# 10'q 310%& ()-  310%°
P& ()5 ! ENJDYR:Q) 4BI@IBOY) - 1 1098 () - 109%& () -1 888=9mP99yZ87/ 10! 3(10%& ()-G
. &z 10%& %ﬂb&? (12, DMS G U8YE (27 dnd 183 BHEFE () cHE(AID)) ; 2.85-3.3 (m, 4H
310%& ()l}rg‘g%% ;f’}‘%}?%; | zS(%ES 1(}!( 1016 1g{<’10%&' (398 ) (m, 45,
2 (CH,)y); 4.64 (m, 1H, CH,); 5.37 and 5.72 (2m, 1H, CH,); 6.97-7.13 (m, 3H); 7.32
(m,1H); 7.44-7.54 (m, 3H); 7.66 (d, 1H); 7.78 (m, 1H); 7.86-8.02 (m, 7H); 8.33-9.4 (m,
2H); 10.82 (m, 1H, N'H).
10 Mass Spectrometry (FAB), m/z 486 [M-+H]".
Analytic HPLC (Delta pak 5u C18 100A, 1ml/min, 214nm, eluent: H,O / ACN 0.1% TFA,
gradient 0 to 100% ACN in 25min), tr = 9.00min, 99%. Freezedried Compound.

Example 48 H-Aib~(D)-Trp-g-(D)-3-(R/S)Dht-formyl

15 C,H3pNGO,, 476 g.mol’.
'H RMN (400 MHz, DMSO0-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, 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+H]" 499.42 [M+Na]"; 953.51
[2M+H]'.
Analytic HPLC (Delta Pak 5p C18 100A, Im)/min, 214nm, eluent: H,O / ACN 0.1% TFA,
gradient 0 to 100% ACN in 50min), tr = 9.40min, 98%. Freezedried Compound.

25 Example 49 H-Aib-(D)-3(R/S)Dht-g~(D)-Trp-formy]
C,H1Ne0,,476 gmol™,
RMN 'H(400 MHz, DMSO-d%: 6 1.58 (s, 3H, CH, (Aib)); 1.85 (m, 1H, CH,); 2.2 (m, 1H,
CH,); 3.1 (d, 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-+]"; 499.42 [M+Na]" 953.51
[2M~+H]"
Analytic HPLC (Delta Pak 5p C18 100A, Iml/min, 214nm, eluent: H,O / 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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'1871!& | 10@}&}%@%& 0%?27&>ﬁ!§FEﬁS 8186 (m, 145, 5H (Trp), 4H (Dht amides),

)
A0 e (- | hA 0% (Db, 3 NH lamades), oo
() Gl paSBpERED: 1602 )@i@mﬂ m%gz,& a0 e () O Vea

V" U0%& J\é%%s eé@iQ)ﬂﬁ Ithrog/ i@&@l& §27 WKW&'}

10! | h* S94 0% - /ao0 scmocy 04 10
109<10W&u(291ym¥v18i©%BF 1(131/113% ’dm yen ¢ %@de‘o}&é@ Yop-
YBW&OO((T)I?A)%T é@t‘%‘i&/’ﬁé@%% Nla@%?&x ) tr ZRRCOREA 58 %) Frddblified COMEEIAA.-
| hFl (9409008 () - g&y 10%0% () - 4% 10938 ()-y!  Frivd0%o0s: () -
FrPd0%& () - ST@MIeTTEUdE] ; 10'! F6 940908 () - 410%0& () - 4109
& ()48 Musidsr N- 1094856 (D) BUELGYIOBL- 6-(P)-ErbLabd UM UULVNV_@
101 Ys1 0%&/ ()l g#10%&’ () - gsM 10% ()- 100 100
100 <, 16t NRAEWNIGEE @ 10! 1, @OY& () - 10%& () -

109’ ( YEARVES 1A0ERIH 2, D MSEB-HOPH[ 185K §s; SHOYEH, Y AR XMZBT (hi 3H] 2cet@l); 1.98

é@ébﬁé}%&éﬁ J’c[;ﬂ;%ﬁ%% L&l}ﬁs 00 (o, S, YUY K08 ) A M8 8 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 [M-+Na]".
Analytic HPLC (Delta Pak 5p C18100A, 1ml/min, 214nm, eluent : H,O / 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,sH,6N(0;, 502 g.mol”.
'H RMN (400 MHz, DMSO-d%: & 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,),); 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,3NH

25 (amides)) ; 10.85 (m, 2H, 2 NH (indoles)).

Mass Spectrometry (Electrospray), m/z 503.45 [M+H]".
Analytic HPLC (Symmetry shield 3.5y C18 100A, 1ml/min, 214nm, eluent : H,O / ACN
0.1% TFA, gradient 0 to 100% ACN in 15min), tr = 6.63 min, 99%. Freezedried
Compound. ’
30
Example 53 N(Me),-Aib-D-Trp-D-gTrp-acetyl
C,oHaN0s, 516 g.mol™.
'H RMN (200 MHz, DMSO-d°%) :  1.22 (s, 3H, CH, (Aib)) ; 1.4 (s, 3H, CH, (Aib)) ; 1.8 (5,
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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5 Example 54 H-Acc’~(D)-Trp-(D)-gTrp-formyl

C,H,eN(0,, 472 g.mol’.

'H RMN (400 MHz, DMSO-d% : § 1.11 and 1.5 (2m, 4H,2 CH, (Acc?)) ; 2.91-3.12 (m,

4H, '

2 (CH,)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 (2s, 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/z 473.22 [M+H]"; 495.15 [M+Na]* 945.47

[2M+H]" ; 967.32 [2M+Na]",

Analytic HPLC (Delta Pak 51 C18 100A, 1ml/min, 214nm, eluent : H,0/ ACN 0.1%
15 TFA, gradient 0 to 100% ACN in 50min), tr = 14.20min, 98%. Freezedried Compound.

Example 55 H-Acc’<(D)-Trp-(D)-gTrp-formyl
CoeH,eN 05, 472 g.mol™.
"H RMN (400 MHz, DMSO-d°) :  1.51 and 2.31 (m, 8H, 4 CH, (Acc®)) ; 2.97-3.18 (m,
20 4H,2 (CH,);) ; 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, 2, 2 N'H).
Mass Spectrometry (Electrospray), m/z 501.31 [M+H]J"; 523.42 [M+NaJ"; 101.37
[2M+H],
25 Analytic HPLC (Delta Pak 5p C18 100A, 1mV/min, 214nm, eluent : H,0/ACN0.1%
TFA, gradient 0 to 100% ACN in 50min), tr = 15.35min, 98%. Freezedried Compound.

Example 56 H-Acc"-(D)-Trp-(D)-gTrp-fonnyl
C,H N0, 472 gmol™.

30 'H RMN (400 MHz, DMSO-d°) : 8 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,)p) ; 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+H]*.
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7.48 (m, 1H, indoles); 7.6-7.68 (m, 5H, 1H (indoles), formyl and NH, (amine); 7.83-8.82
10 (m,3H, 3 NH (amides)); 10.69 and 10.76 (2m, 2H, 2N'H).
Mass Spectrometry (Electrospray), m/z 531.24 [M+I]".
Analytic HPLC (Delta Pak 5p C18 100A, 1ml/min, 214nm, eluent : H,0/ACN 0.1%

TFA, gradment 0 to 100% ACN in 50mm), tr = 15.35mm, 98%. Freezedried Compound.

15 Example 58 H-Aib-(D)-Trp-(D)-gTrp-C(O)NHCH,CH,
C,H,N,0,, 517 g.mol™.
'H RMN (400 MHz, DMSO-d®) : § 0.94 (t, 3H, NHCH,CH,) ; 1.01 (s, 3H, CH, (Aib)) ;
1.08 (s, 3H, CH, (Aib)); 1.8 (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 3.5 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 Example 59 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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10 10 10sL<- 109 ()-137@L0% ()- Y4109 ()-2L10% ()-Y/ S10% ()- Vv}~?YNC
10! | VY1098 () - &10%& ()- | 6y10% () - ZMLO%E' () -

' 10%0C& & ()-) TdEYNC 10! !'!10%& ()-f10%g& () -
., 109g& ()(")4@@%’/% ()- f10%& ()- yl0%& ()- 7cdEYNC PCT/EPO1/06717

10! ! L+10°/¢g& ()-3°010%& ()-(10%& ()-39% 10%g& () - 3&" MLOYG& () -
MLO%g&' (AnSLHE: / 10g 109

9 9 0%g& 3. 10%&
SV ibgsi T0E %ﬂda%“/%ﬁé%%v% PadleloEe i 23 Bhste s eitvae pped o100 () -
10g{ ~HJE7/ 10B58p$ weserctyived o OEARY) dayldFék binhr mﬁ@&%oﬁiem{@bﬁ&alled

o g B AR R e g e

6 + .ioo,ﬁ'y(cyxetl@dywyatgn/&e(e)avaﬂyblma/d;mtmp to 1R3dpARY. 5° > 109! 0 %40%&’ () -
O/ao%//«)& ()-1"s10%m& ()-L10%& ()- 10 10 10F9<-10%& ()-5 HR {\="> 109100/@ ()-
TL10%E ()- !y 0% ()- y YA0% m& ()-!° 0% ()-° %0%B & ()-*VrdE >
10g( 10%m& ()- & , 10%& ()-. L"#10%v& ()- L!10%& () -

910%& ' £0123~ TI> 10g 10m 10m 10m
<10%TE: ET% L b ()= . FOL0%I0M8’ () - *#10%r& () - 3?2NdBTI >
10g 1! 0Y 9409 he)nb orgithe@xgeriments, pups were separated from their respective dams

10 and were divided randomly into groups of eight each.

Pups were acutely challenged subcutaneously with 100 pl of solvent (DMSO, final
dilution 1:300 in physiological saline), hexarelin
(Tyr-Ala-His-D-Mrp-Ala-Trp-D-Phe-Lys-NH,, used as a reference drug), or new
compounds (300 ng/kg) and killed by decapitation 15 min later.

15 Trunk blood was collected and centrifuged immediately: Plasma samples were
stored at -20°C until assayed for the determination of plasma GH concentrations.

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 va]ue' of rat GH was about 1.0 ng/ml, and intraassay
variability was about 6 %.

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

Table ]
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 %327

-26-
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109" FOA0%&' ()-! FUd0% : & ()- FU0% & ()-)f#10%& ()-10%& ()- !'Y
%0% }[} & TI> 109" . mPA0%&' ()-!. mMAOAUChCh& ()-O0L*#10
L* #10%& (“(‘3?11 ()- 9" #10%& ()-]05678dYNC 10g 10 10 #riekiuay
10&<- 109%& ()-8Z10%& ()- 710%&' ()-0sY1#10%&' ()-sY1#10%& ()-8Tl ~\; YNC 10g
vod0%j, & ()-1!"1"' 1096B5B& ()-f |' 10%r&bleR-f! 01" 10%& ()-f vOl' 10%
& ()-fL I109% ()-tYWY: YNC 109" s! $10%& ()-s! 0s! $109%0D&’ ()-s
rs! $10% : & () -sfl> ‘V&O‘%RR&' () - 9%0%J& ()-10%09%5& ()-cfi[<1C 10
&<, 10%&| (B a}@]‘@ 10% - )S‘txfuct;d@ 10%& ()-f s!'$10%W & ()-s! s! %@f/ﬁg,ﬁ.;l()- S
"s!$109 S—KE -
&< 1l cal®s ! & ()- &#10%& ON-MoAIBDRT I DT dRO () - 1098 () - 186.6@nTZ6{ Y: KC
10" #10% ) - THFIOVR () -1 | VA0 & g Y- T R0V ()~ YR Ll Z;
BN AR Fof g Trp O, RCIREEN;
10, 10%&{(9 - ! nFYA.0%& () - ¥ N-F6AMRRET(H)-Dys Trh (MBI ) - y! FU0%&| (755 109®2 () |
~ @ 10198 -SLUUM& - 1010 o
10L<- 10¢ 1231 $10041 & () - BNV2~_@ 20.7+0.9
10" " 1094 pxSEX)xREIQB& ()- G%W&ngﬂmma@mswh&@&-m 43%@’&'5@ aNe~_[@_
10" s" 9$I09CZz& ()~ S 9$IUTZ& ()~  Yd0%& ()= 100 () -
5add/§ @ 10!, 4 10% & && ()-f110%& ()- , 010%& ()-. @0%Z& ()- +@O0%& ()-
(109 E_ "% 9bC
Table 3
Example Structure GH ng/ml
s L6 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 |20 . Aib-D-Trp-gTrp-CO-Piperidin-4-yl 153.6 £ 30.6
SOLVENT 2235
HEXARELIN Tyr-Ala-His-D-Mrp-Ala-Trp-D-Phe-Lys-NH, 1147+ 8.4
25 Table 4
Example Structure GH ng/ml
39 N-Me-Aib-D-Trp-D-gTrp- Isonipecotyl 97.1 21,0
40 N-Me-Aib-D-Trp-N-Me-D-gTrp-C(O)CH, 188.2+28.5
30 | 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-Mip-Ala-Trp-D-Phe-Lys-NH, 1145+ 129
35



10! " 109& ()-9s109%& ()-" 109%& ()- 10Z 10Z 10Z <- 109%Z& () - ST109%Z& () - 9hr<bC
10! y$10% , & () S' y$10%& ()-S9109%& ()-! $10%& ()-f 93 109%& ()-93
109Z& () - fdh
10! L$&! 109%&: (5 3 Us! @10902& () -f&10%& ()-! #10%& () -, #10%& T JEPVETHog = & ()
- SUaBbC
10! +/ 1 $109&' () - +/ | $10%& () - F710%& () b8 ()-19-10% ()-!1 9" PEAOYE ()- S+, /
KNBC
H TS109& ()-' ! $++/ 1 $109& () -+ ! $10%& () - +/ | $10%& ()-' ! $+/ 1 $10%& () -/ EQRZ[ f g
C
o SLEEPPIS 4/t s1 00l TP s 100 ()t | $alt $100@ () o/ | $20TE (™ oo ons
“109%4.0% | 921099& () - +/ ! $1H%Bdb(6D) ¥ M-E@%&N@—fomw$10%& () - + 2350DUD6(Q0 fPOS

A#1 0% TR TOWE () - ]é]'z,ié%:ttlf s

. |~ 1099&' -1098h!l _54#10 10%9%
& ()-no' #,3,@\CanoweG+54#lH%£& (D)-hW-%WTfﬁ-fd?ﬂﬁlOW& () n4#i0%&3(,30 ni #4#

10984 () - 09O/
'()-na@ 45y (1ow& - 91 %'03.87
1099& (g#10%& () - n~"
71098/& | VA"

bocmﬁ' - &$1000&

Lz— D ﬁ@l@jrfguﬁzl £51000& ()93%@0%@3()-

: OV 10984& | ) - &$10%P/& ()- ’>$eG+&$10%P/e& ( ) -
&$1099& ' —2$&$ L0044 A .
HEXARELIN 276. Ol +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 24.35+4.85
20 |50 N-Me-Aib~(D)-Trp-(D)-3(R/S)Dht-acetyl 1117+ 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
Table7
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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') 1098& { 50) eEXK>! P+0$10 Hi@i@/@)(lylf Emd%%-forﬂ}éw& 0O- '#,@11@3/&@-% -

#1098 " 84 ()

&$L1090& ()- ' ?$- &SL1090& ()- &$L1098& ()- HTUVAfKJI*! P+0$10%8& () -
(&LO9BR () - &SL109B& ()- ' ?$&$109B& ()- &$1098& ()- &$109B& ()-

fpz{~eE*! RQipPIR¥FE ' P+ro$109%8& () - ! P+o$10904& () - ! P+o$10%?/%1./)|5 %(;fg?, P+o$10
+0

% ()- ! P+oS10W@& ()- hL, ! P+0$109%0@& () - ! P+0$1098& ()

W& () -

| P+0$1090& () - ! P+0$1090@& ()- 't nd+, 6i K/ ! P+o$1090& ()- 't ! P+o$1090& () -

| P+0$10%& () - " ! P+0$10%& ()- 't nH! PRabEIDWR ()- 67kl nr st uexkK>! P+0$10%1
1094.0%
9<1099&' ()-)!P+0$10%& ()-""'tns-! P+oS10%W& () - ! P+o$10%& () - ul[: XK>! P+
0 0 Bl 1094 () -[ SH00RE ()- | 10%& () "10%& (). [oH g/l

I_I H rTU\DJ.U J.U VA4 -

#10%688% ( ko )* P _bhL, >#

I +>" ##]

L@%/& () H)Me#wm IIP-

) IOV ()

#1098

FHIOWR () - #IOWR () n:
= g $ !/5' ":

0%

0%1

Od 0 /' 08510 ./'/_ :
9$10°/8/«& HEXARMNIOW& 72.5 % 38 53
10
Table 9
Example Structure GH ng/ml
s 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 os)
was estimated for example 1 (H-Aib-D-Trp-D-gTrp-CHO). Well-trained beagles of either
sex, > 10 year, 10-15 kg by weight, were used. Animals were fed normal dry food with
water ad libitum and were on a 12h-light/12h-dark regimen with on at 7.00. The compound

35 was administered orally to the dogs which had fasted since 16.00 of the preceding day.
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BRI (-

veGH>[ - 5} s 875l 209061 Chrd ad SR ) b QIE g 195068109048
()-||+> jr [l W& ()-T- $10%
% () - 90 mlcb@@@%m after admxmstratlon he results are g1ven mtab e 11
s<- 1090& ()-[ - $10%& ()-' e $[- $1000& ()-[- $109%& ()-[- $10%& ()-"# 79<K
SON. 4#10%9&' ()-' "1098& ()- 31098& (1r 1090@& ()- | 10984 () -

"S109%& () - 10%8] ef i eE. 4#10%0410%4& () L2 Tablegilpg' () - #1098& () - ' ##10%0& ()
098&'q ) - " hL, 441090 () #10%/& () | ##1090&! () - #1098 () #10%/& ()-
$i K/ 4#1 Q0848 4 8 . VN VN H : $@@34<7]|

"] 4#1098/4 ()

10984 ( 8 ()-"" ##1098& () - #1099& ()-  ?BIW baE/ A#109%& +$1008& () -
" ($+S109R) G () AR A ) -
+$1090&1 () - +$'LW— b“%%lg ' () FOR;?% 5 & () - S8
+$1099& [ () - ' ($+$10%RI1() -+ 100 _(_$_/,&1?< SLOWRR | ) -
' ($+$1090@Rnt)- | +$109%0& () - +$109%& @)ancem(am@mux)
<=JKLUX|[TTZFSTOE () - | LOW& () - T 0& ()-+$10%?/aﬂr O  ($FFI0%K () -
+$1090& HO ‘
X[ cruvyaE/ 24$10908488( 5$ PPkl (14 DAsQE8$1 WM&% &4 - BOS$1powR
() - 0 0.35 2.75 1.64 2.01 2.55 1.41 1.79 1.03
L0310%% FATST0YS 198 e HI0Y - ¢LUU F $ 5
O T R T S LR
8(5$1098& @9 - QB( 585008 (985 D4$ﬁééD04(ﬂL$10!We8§&3F0(i0% (Y-255 11b9s () -
Rl som L] IO IR [) SR IoRe () s Lo (] SRi0jsohc)-
TO7Y7AU 70 L7 LU7 )~ 7L U 7 (}- lol » VIUA 1=/, -
1098&' ()|-__POomk: 04 )%ﬁé?()- Phomig' (542 vi{ s '().4%%24,@ : 0.66
120 3.58 2.48 1.94 371 4.54 428 342 | 038
180 3.46 2.82 1.49 3.18 412 3.18 3.04 0.36
20 | AUC 328.53 | 65838 | 510.64 888.91 944,26 72134 | 67535 | 94.47
SEM = Standard deviation
AUC = Area under the curve
25
30
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$1099&' ()-e&3 $10%& ()-e0&3 $109& ()-e&3 $10%W& ()-e&3 $10%& ()-e&3
$1099&' ()-e&3 $10%4& ()-ef F&3&3 $10WR' ()-e&3 $10%W& () - e&3 |
$1090& () wrbORKchso $E&3 $10%& () - €&3 $10%& ()-e_?3&3 $10W§§®&§%§0€%@{% g ) - e&3
$10%&' ()-e&3 $10%& ()-e&3 $10%& ()-e&3 $10%& ()-e&3 $1 -e]'A?3&3
$1099&&3 $1099& () - eA00*| : $&3 $10%W& () - e&3 $10W& () - e&3 |

$1098& ()-e-./01230S7&3 $10%&3 $10BME CLAIRES $10%94& () - &3 $10%& () - e&3
$1099&' ()-e&3 $10%& ()-e&3 $10%& ()-e&3 $109& ()-e3456789j N27&3 &3
$1000& () -e(&3 $109H& ()-e(&3 $109& ()-e(&3 $L09E ()-e(Aoo*|: $&3
$109%0& (Yhaoisclaimediye3 Aoco*|: $&3 $10%8& ()-e&3 $109%& () - e&3

 $109%& () -e&31.  Compounds of the formula I

5
R3
R JH R*
W CHIm o H RS
R2 Zf —~N
H Y%
10
R6—/

o)

15 wherein * means a carbon atom which, when a chiral carbon atom, hasaR or 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,-C; 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 ITI to VIII;

RQ

30 R
R1O/N \C/C
/
H3C \CH30 ()
35
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$1090& () - e&3 $1090& ()- e?CHVRW 7783 A00*&3 $10%0& ()-e&3 $10%& () - e&3
$1090& ()-e83 $109%0& ()-e&3 $1099& ()-e&3 $109& () - e\ af ki n] A?783 A0o* &3
$109& () wadomho, $&3 $1090& () - e&3 $1000& () - &3 $10%& () 2783

A0O* &3 $1310’§ﬁ&f5!((§*906&3 $1090&’ () - e&3 $109%0& ()-e8&3 $1099& ()§%@§§6‘1}/9«;7177&
$10%0& ()-e&3 $10%& ()-e}aA?7&3 A00*&3 $10%& ()-e&3 $10%& ()-eAoo*|: $&3
$1090& () -e&3 $1090& ()-e ?78&3 A00* &8 $LO%HR ()-e&3 $L0%& () - e&3

$1090&’ () - e&3 $1090& () - 83 - $1090&’ -eé@ 1099& () - eaA?783 A00* &3

$1008@& ()-e83 $1008@& ()-e&3 $LOMWR()CEROR*|: $&3 $LO9A ()-e_?783 A00*&3
$1000& () -e&3 $109%& ()-e&3 $10%0@H- 08l (i ,

5

R" o
|

Hac/ \CHs (V)

10
13
ilq Hz
. HaC THs ()
20 N
H (V)
o)
25 O)"\
HN
(VID)
9
30 HZN’C\C/

/
HsC \CH3 (VIID)

R*is a hydrogen atom or a linear or branched C,-C,-alky] 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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1094 ()-e&3 $1090& ()-e&3 $10%A& ()-ebB?783 A00*&3 $10%& ()-e&3
310%/&' 8-e&3 $1090& ()-e&3 $109%& ()-eeAoo*|: $ _?7&3 Aoo*&3 $1098& () &3

1098& ()« W& ()-e&3 $1090& ()-e&3 $10%& ()- e&3 $1QUME: () - ) bB?783
ioo*&3 éi?@%’ %@e&B $10%&' () - e&3 $10%& () - &3 $10%& ()-(é[qe/}ﬁlo)ol){(l(l:
$).38=B_?7&3 A00*&3 $10%&' () &3 $10%&' ()-e&3 $10%&' ()-e&3 $10%&' () - e&3

$1090& (§roksysieibg ryur@CELQVIB2TRD, RoatdR, SIS dnleRiB kMR ofher 883
'Y ORR (). - ol A 27&3 AQp* &3 . $10%& () &3
s10vper (Y EESHHIE AR Ll Gl il < tseror bt
$1098&' (G -CoplikylarmpeB,.Ae 3 Bl RAMR ()R,e&3d R, are independently from each other
a hydrogen atom or a linear or branched C,-C,-alkyl group, mis 0,1 or 2 andnis 1 or 2.

2. Compounds according to claim 1, wherein R? is hydrogen, R’ is a group of
formula I 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 ori-butyl, aryl is .

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

4, A compound which is
15

20 e TN

o
7
N
H
25 5. A compound which is
H.
N
CHs
i Je N\
H3C>r’c N—
CH3 H
) H S
\S
N
H
35
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SA"$/ 4ng%§é %8191%11‘5@1%& td ¥ mammal a therapeutically effective amount of a compound

according to claim 1.

Z_

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.
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