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Five new oc apep ide analog a. ofsomaa. a m ba.ed on RC-160, D-Phe-c(Cy.-
Ty -D-T'p-Ly “Val- LL,‘y,) Th'-NH,, con almngNI ¢ minal modifica iomn. have beens yn-
hQJ ed. N- ¢'minal, exocyclic D-Phe wa, * eplaced by d’oma id nnas *al amino acid. :
D- Nal, D-3(2-naph hyl)alanlne D-Pal, D-3-(3-py’ 1dyl)a1an1ne D- Qai D-3-(3-y ino-
lyl)alanine; D-Cl- Phe D-3-(4-chlgophenyl)alanine, and D-Cl,-Phe, D-3-(3,4-dichld"o-
phenyl)alanine. The inhibi d"y effec of he,e new analog a. on g'ow h hd'mone (GH)
“elea c in"as wa. meak “ed. I wa. f nd ha he analok a. wih blcycllc D-Nal and
D-Qalwe'e las po en hanRC-160ininhibi i mg GH-elea. e in vivo, while all he analog.
wi ha‘ oma 1c monocychc amino acid. in pq,l 1on 1 we'e mde po en han RC-160. The
ba. * @4 15, wee ob ained fo- he analok e con' aining hyd”ophlhc D-Pal in pa.i 10n 1.
Tha analog ¢ wa. 8.4 1m@ md-e po en han RC-160.

Key words: s oma aa 1n analok a.,solid pha.e pep 1de- yn he,ug &!4 d4 "e-ac 1/1 y
“ela 10m,h1p

Na ives.oma @ a 1n (SRIF), Ala-Gly-c(Cy.-Ly. - A n-Phe-Phe-T"p-Ly -Th'-Phe-

Th-Se - Cy! )& a'e adecapep 1de hd'mone, which & prima-ily involved in ne *o-

am mis ion and ne “omod la i 1on el lai ion of cell prolife a i 1on a. well a. mod -
la i ion of endoc”ine and exo¢ ines ec'e 1on, inct ding g'ow h hd mone, ink lin, and
3] cagon Di.coveedin 1973 by B« ch etal. [1]a. hep a i e fac d’ "@.pon.ible
fo he inhibi i ion of gow h ho'mone (GH)* elea,e,woma Q, a m b ac 11e ac as.
 ch la ge and md'e divee gs pof u!r a. and¥ nc 10m han ned ly any 0 he
hd mone. Thes hd half life ofs.oma @ a 1n ha. challenged many "@.ed’ chey ° de-
velop md es. able compb nd..S% o ” “al modifica i ion. ofna ives oma a. a 1n & ch
a he incd pd a 1on of D-amino acid. & pep 1dom1me ia. have led ° he dico'rer yof
analog a. wi hex ended half-life and inc"ea. d b1010g1cal ac ivi 1Q. [2 3]. The devel-
opmen of pep ide and non- pep 1de analok a. ofsoma @ ain wa. ex en. ively™e-
viewed 1h[ 4]. The gh hb «and. ofioma a. a 1n analok o have beemyn hfa( edyo
fa-, only h’ ee 0C apep 1de analok a.:oc” » €0 it 1de [5], larteo 1de [6],and RC- 160 [7,8]
(Fig. ) & ¢ in clinicaly¥ d1Q and/d% ve.'

* Abbreviations of unnatural amino acids: Nal ~ 3(2-naph hyl)alamne Pal 3-(3-pyidyl)alanine;
Qal 3-(3-§ inolyl)alanine; Cl-Phe 3-(4-chld ophenyl)alanme ClL-Phe 3-(3.,4-dichld ophenyl)alanine.
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We have cha.en RC-160 fo ¥ ™ hc' modifica i 101!, In hep‘ a.en I?ape‘ we” epd” :
he da.igns yn ha  andinvivo blologlcal ac i 11 yoffl 7enewoc arpep ide analo a.
of RC-160.

D-Phe-Cy.-Phe-D-T'p-Ly. -Th'-Cy. -Th -0l

S S

Oc™eo ide
o

D-Nal-Cy. -Ty"-D-T"p-Ly.-Val-Cy. - T -NH,
| |
S S
Lart'eo ige

DPhe-Cy. -Phe-D-Tp-Ly. -TH -Cy. -Th"-NH,
| |
S S
RC-160

Figure 1. Chemicals. 'h (L eofchnlcally s of ls.oma e a 1n analok a..

EXPERIMENTAL

Starting materials. The amino acid de"iva i kLR Boc-Phe, Boc-D-Phe, Boc-Cy. (4-MeB' 1), Boc-
D-T'p, Boc-Ly. (2-Cl-Z), Boc-Th (B’ 1), ands h & al amino acid.: Boc-D-CI-Phe and Boc-D-Cl,-Phe
we'e p “cha.ed f om Chem Impex In. (USA). Boc-D-Nal, Boc-D-Qal, Boc-D-Pal, BHA *a.in, and
TBTU (2-[1H-berf o* 12{01 1-yl]-1,1, 33- e amehy& o m e aﬂ o'obdae) we'e p “cha.ed fom
Bachem (Swi” e land)

Peptide SyntheSIS The analog a. we¢'eas embled mah allyy v ings. andef de olid-pha.e proced “a.
on BHA™a.in (0.6 mey ivg ') in 0.25 mmols. calds s ing tert-b oxyca’ bonyl (Boc) g'& p fo- N*-amino
po ec 1on and TBTU a. a conden.ing™eagen . The cb pling 1me wa. 180 min. A 3-fold excas. of po-
ec ed amino acid. waw s ed.

‘Oc apep 1d@ we'ecleaved f'om he"a.ind ppd w1 hhyd' ogen#f d'ide (HF), con ammg hes cav-
engdy : ani ole and di th el 01 fd* 60 min. a O°C The pep ide. wee cyclf ed in 90% AcOH (500 ml)
wi h as ligh excas of I (15 min. ). Excas I, wa. hen"emo- ved by he addi i ion of'a_cd bicacid [9]. Af c’
cycl{ a ion, die 1fide pep ld% we'eds bjec ed ° gel fil* a ionona 3'x 110 cm Sephadex G-10 co# mn in
5% Ac(jH followed by clt'oma og” aphy on Sephadex LH-20, in he solven ¢y em H,O:n-
B OH:CH;COOH:MeOH 90:10:10:8. The p i yof he final prod cs wa. checked by analy fical HPLC
(Beckman In, % mens 0 USA)onaC,s Vydac cdt mn (3 6x250mm)i in'alinea g adien 30 80% of B (A:
0.1% TFA in H,0 and'B 80% ACN in H,O + 0.1% TFA). The p ~ified pep 1dQ, we'e chaac e f ed by
FAB-MS.

GH potency assay. Ad 1 male Long-Evan.™as Welghlng 350 400 g we'd s ed in all expe imens. .
The*as. we'e anaa. he g,ed wi hLOd‘l m pen obd‘ bi al (60 mg/kg of body weigh , admina. e ed in” a-
pei oneally) and30min. la ¢ hewoma @a m analog a. d's.aline we e injec ed Bb aneb . ly Blood
sampla. we'e dawn fom fle(} Bl Yein 15 min. afe injec 10n and pla.ma wa. gxpa‘ a ed and
“adioimmt noas ayed fo- GH accd” ding 0 Meyes [10]. The po encie. we'e exp'aseda hepe cén age
of-oma% a1na0111y [ [ [

[
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RESULTS AND DISCUSSION

Thes yn he ic oc apep ide."epd” ed he'e e ba.ed on RC-160 and con ain¥ nc-
ional f agmén [Phe-]I)-T‘[)[-Lyi_-TH‘ {cd"%ponding o~a.id @ 7 10 ofsoma o-
«a in), which wa. fo nd o be an as en ial pha"macopflo"e ofsoma a. a in and is.
anélé)g a. [11]. The confd'ma ional con. ain endowed by he dis lfjldejb‘j'idge al-
love. hre main¥ nc i?nal f'agmén ?f h{e agnaloé e 0a ﬁin a bioac i;le confd ma-
ion. Howeve',i wa. fb nd ha hexapep ides. % o+ “a. con.i ing only of ha.e wo
elemens. s how low biologicai ac ivi Y. The corjnpbg nd c[Cﬁ,—ﬁhe—D—T'p—ﬁﬁ,—Tl%—
Cy,,_]-N}fz exhibi ed only 1.4% ofeoma a. a inac ivi yinvivo [12]. Incd'pd-a ion of
D-Phea he N- ¢'mik & and Th-ol & TH'-NH, a ' he C- ¢'mih & g'ca ly in¢ca.ed
he GH™¢lea.e inhibi d'y effec [5]. Ba.ed on h_eié"e!e l'L_ we decidedy o~eplace
ey&ocyclic N- ¢'minal D-Phe” il ¢ by d oma ic, mono- and Lbicyclic!ﬂ nnae ™ ala.i-
d a.: D-Nal, ]f)—Cl—Phe, D-Cl,-Phe, D-Pal and b—Qal. New analog a. We"eLyH he-
«f ed by as. anda"ds. olid-pha.e me hod. The o de pod cs. we e ob ained in abe

60 80% yield, on he ba.i ofanaly ical HPLC. Di Ifhyd yl pep ida. we"e oxidf ed '

wi h iodine and p ~ified by gel fila'ion on Sephadex G-10, followed by clt'oma o-
g'aﬁhy on Sephadex LH-20. The pK - y of he pep ida. wa. checked by analy ical
HPLC.Inallca.a. hre pri y{w&, fo nd Ioj be ab ?’}%, ba.edon UV a@d‘bancé a
214 nm. The p ~ified oc apep iflq,_&howed expec egd molee 12" ion. (Table 1).

Table 1. Phy.icochemical da a of he new analog a..
[ I

Analog e Yield Rf* MW
(%) (HPLC) Calc. Fe nd
RC-160 88 8.74 1032.36 1033.45
1 76 10.43 1082.47 1083.57
2 73 9.81 1066.77 1068.01
3 75 10.67 1101.37 1102.45
4 68 5.32 1034.26 1035.33
5 57 6.27 1083.53 1084.42

"HPLC on a Vydac C;s cdd mn, 3.6 x 250 mm;s.olven A 0.1% TFA in H,O,s.0lven B, 80%ACN in H,O
+0.1% TFA; g-adien 30 80% B in 30 min. ! f
I

The na ives.oma a. a in pas as.a a wide™ange of biological ac iviia.. In b ™

% & ve-ac ivi y ela ior!iﬁipw dia. we concen™a edon heinhibi ion of hevelea.c
of GH. The inhibi dy effec ofall newoc apep idejanlalog o. on GH*¢lea. ¢ in vivo in
«odi m pen aba bi'ol-anae. he i ed”as. wa. meas “ed. The™ak ls of he inhibi ion
of GH™elea.¢ f¢" all new anali)g: #'es hownin Table 2. Thee b  of five new analoIg,
showed gea e[ po ency in inhibi ing GHs e¢ e ion in vivo hans oma @ a in. The
ma. po en analog e of hrseia. ‘wa. fo nd ortge comp¥ nd 4, D-Pal-‘c[(fy!i-Phe-
D—T‘p—Ly‘,—T‘h"—Cy._.]—TH'—NHz, which wa. 8.4 ime. md'e po en hansoma a. a in.
Pep ida. 2 and 3, con aining D-CI-Phe and D-Cl,-Phe a chi ion f,[we'e 5.4and'4'8
i{nejmd"e po e{n rh{aﬁ&_oma @ a iI[l, “a.pec i['/ely. Analok e,._gl and 5 wi h{bicyclic
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“e.id @ a he pa.i 1on 1 we'e bo h las. po en han- oma @ a 1n I seem. ha
[ I

monocychc hyd”ophlhc N- e mih & . mde advan ageb o fo' po ency ofs.oma o—

a 111 analok a..The mode a e diffe"enca, inac i 11 y of all new analog @. mayds g-
gQ, ha he exocyclic N- c' minal*a.id e & no di‘ ec ly involved in he "ecep 0‘
ecogm 1on b mo“e hkely L apad ofacon *ained opology, which main alm he
pope ien a ion of he Phe-D-Tp- Lyg Th pfld’ macéphd’ e.

i

Table 2. S% ¢ *a. and GH inhibi 0"y ac ivi ia. ofs.oma a. a in analok a..
[ I I [ [ L rr

Analog e S w o \ e GH inhibi i?n
' [%]
RC-160 D-Phe-c[Cy.-Phe-D-T'p-Ly. -Th'-Cy. ]-Th'-NH, 100
1 D-Nal-c[Cy.-Phe-D-T p-Ly. -TH-Cy. ]-Th'-NH, 56
2 D-CI-Phe-c[Cy.-Phe-D-T"p-Ly. -TH -Cy. ]-TH'-NH, 540
3 D-CL-Phe-c[Cy. -Phe-D-T'p-Ly. -Th'-Cy. ]-TH'-NH, 480
4 D-Pal-c[Cy.-Phe-D-T'p-Ly. -ThH'-Cy. ]-Th"-NH, 840
5 D-Qal-c[Cy.-Phe-D-T p-Ly. -TH-Cy. ]-ThH'-NH, 72
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