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PCT/ EP98/ 02802 LH RH pepti de anal ogues, their uses and pharnaceuti cal
conpositions containing them This invention relates to LH RH
pepti de anal ogues, to their use and to pharmaceutical conpositions in
whi ch they are present. LH RH, or [l uteinizing hornone-rel easing
hor none, is a neurohunoral hornone 5 produced i n the hypothal anus whi ch
stinul ates the secretion of the gonadotrophins, LH (1 uteinizing
hornmone) and FSH (follicle-stimlating hornone), which in turn regul ate

the endocrine and exocrine functions of_the ovary in the female, and of the

testis in the male I t hasthefollovvlng structural fornula:

1 2 3 4 5 6 8 9 10 :
pd u- Hi s- Tr p- Ser - Tyr-GI Leu- Arg-Pro-d y-NH2 10 Hi storically (Karten
and Rivier, Endocr. \JETHP%BND?M) APRAREHJS RO tFAASMA i nprovenment of

LH-RH activity has beerrmafrvevedr! sifbachYor emaaaees of the C
term nal glycinam de by an ethylam de directly bound to Pro9, and then, by

i ntroduction of DDAla in position 6. Both independent breakthroughs

yi el ded anal ogs. each about 5 times nore active than LH-RH Al
therapeutical |y useful agonists result fromfurther 15 maj or i nprovenent
in position 6 with the introduchbstiachéf theddisgbsivec al i phatic or

aromatic D-am no acids instead of D Al a, wlth or without the conbined
Pro[err]-N et hylam de nodification. On this Cterninal end, only
slight inprovemeapparatwefdrgeasma surfabé areatidg vaft subistratsi (sat @)%ﬂrﬁkﬂﬁse@raw th

azagl yci nam de. of T n 03| |on 3 by | Nal has been
reported \{ %W%%Sﬁag Cﬁgbat ed’@cﬁﬁt@rge%) S W& g"?sv@’oaﬁ%?@'“gaa%'i@@tmﬁﬁce
as pOtentcf@ﬁlﬂéﬂs@"S)\&héﬁ@ﬁbé é'\Véd@@h(ﬁé(iE‘%ﬂ%@th%f thé‘%?@f?é‘é’&déﬁt chamb rs (2
devel opnent s ot her individual am no acid nodi tion

noti ced t araeFR4ded vith atﬂ'?ﬂ%f%’a(lzo 30). Vil & firsy sybsteatwrtS Bde plasma med ound
in positijQNnhé- trddthent ME%BQVK t'a0§ 9(?1 nd-SUb&F4te (2 ?lt!ik@"sh*?eﬂa&nt%&las%g not

increase its potency, but en nce e activity of sonme a
synt het i @0§Qﬁ§£|85$lmuﬂsneouﬁlyt preetegated in B- pre-treataneintl shambgro&) thiyomeéins of lthexs

DT K h h ed d
pul ki er PRt G s itosd and a8l ayostat (ROBR ORI BRARS =
Bu[err]) cl@uveﬂywheszhydhbabcmnmmmsadté hmnagtthe! lcteﬁnﬁu‘g c{pé%inoﬁl W &drirlected as
Pro[err] reduc %1233/ of 6-nodified

t
agoni st's c(af{%drt@/tﬂ Céﬁ%eﬁr\/%’_rggl_'cfé%ézs@fb%ﬁ% e substfate aRg thgplagmatron

ant agoni $26). Byemeans 6f B&sh a METRSOHAJ Soeh feinC@d;iéPQt%s' theahfouBApiitt éNBe RUb- 30
Pro9, and a w de variety of conbinations apnpng them have been tried, wt

unequal Stantially iceaasedoWhithihevialityiaf ihe ceatingrmeets dbr hishestirenmreraents i t v

(Dutta, Drugs of the Future, WO 98/ 55505

PCT/ EP98/ 02802 1) 1988, 13(8), 761-787; Karten and Rivier, Endoc. Rev.,
1986, 7(1), 44-66). For exanple, antide, a standard potent LH RH
antagoni st, results fromam no acid changes in positions 1, 2, 3, 5,

6, 8 and 10. N-nmethylation of Leu7 brought about a decrease in

potency, and the only changes in this position reported to increase it
(2-fold maximunm) 5 were the replacenent of Leu[err] by T.p[err] or
Phe[err]. It has now been found that the replacenent of Leu7 by
hi ghly hydrophobi ¢ am no acids, increases the activity of LHRH itself
or of known highly active anal ogues (agoni sts or antagonists) of

LH R H ‘Especially, it has been found that the replacenent of
Leu[err] by adanmantyl alanine 10 (Ada) or neopentyl glycine (Npg) increases
the activity of LHRH itself and rmakes it possi bl e to obtain anal ogs
with a high affinity for the LH RH receptors. Mre specifically, the
[ Npg7] - LH- RH anal ogues of this invention are potent LH RH agonists /

ant agoni sts in vivo. Thus, according to one aspect of the
present invention, LH RH peptide analogues 15 wth high affinity for the
LH- RH receptors are provided, in which a non-aromatic hydr ophobi c
amno acid having from7 to 20 carbon atons, such as for exanple Ada7

or, preferably, Npg[err] is substituted for Leu[err]. Preferably t hese

pepti de anal ogues are of the formula (SEQ ID No: 1): -

Al - A2- A3- Ad- A5- A6- HAA- A7--Pro- Z (1) 20 “in which:

- Al is pQu; Dpdu ; Sar ; AcSar; Pro or a derivative thereof such as
AcPro, ForPro, OH Pro, Ac-OH Pro, dehydro-Pro or Ac-dehydro-Pro ;

Ser; D-Ser; Ac-D Ser; Thr; D-Thr; Ac-D Thr; or an aromatic D-am no
acid which may be acyl ated, such as D- Phe, D HPhe, D-Tyr, D Trp,

D-Nal, DI Nal, Ddlphenyl Ala DBaI DPaI D4Pa| 25 or D Qal, V\/nere
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