WD 98/ 58948 PCTI | B98/ 00874 TARTRATE SALT OF A SUBSTI TUDED DI PEPTI DE AS
GROMH HORMONE SECRETAGOGUE BACKGROUND OF THE | NVENTION This invention

relates to the (L)-(+)-tartaric 2-am no-N-{1-(R)- 5
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secretagogue. G owth hornmone (GH), which is secreted fromthe pituitary
gland, stinulates growh of all tissues of the body that are capabl e of
grsowi ng. | n TAKTRATEIGAUTOOR AQSUBSTITUDED DOPEPTIDE K$)1GROWTHOHARMONE §EGRETAHOLWEM Ng
basic effects on the neta Id REORBSE th ﬁl dy: 1. Increased rate of
protein synthesis in subst body; 2. Decreased
rate of carbohydmalseinweritionzalatesntoi the (B} (+5taptari¢ leidxtysr 28@inodB{BR)! ncr eased
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Defi ci enly R%ggdr‘fou{/\f%b%ﬁz& &H’%&Pgia g'zi'u[ﬁ'oéc’\?ar(?fa?%d é WORtYsP- @??orders
children, i ttnﬂlmeﬁ;\yhhzeﬁiia6617-rhexaaytub-tpsrazblb[@, ToipwiinBaT-ethy2-meayi r ed GH
defici ency | IE‘J%%" ody mass and concom t ant

I ncrease 20 |rf! aﬁé%@m{j ?F‘%ﬁb reur @el:r%% the truncal region.
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enous gr owm
of the i} atrsiditeonc Emﬂ‘gﬁd"mﬁ\%ﬁ iS5 brryn thbaes thes faiwinp enasjoy effectse oh rtbé uded
reduction i nmbiboicpb&ssses of thaRday:mProved 25 psychol ogi cal wel | -being. In
cases where increased |evels of growh hornone were desired, the problem
was general |y solVed HYCTBRAA @il esairje synibess sueubstantiniinall oellsbgf the
adm ni stering an agentpggyi ch stinul ated growt h hornone production and/ or
rel ease. In either case the peptidyl nature of the conpound necessitated
that it be 30 adméni stRFEER f?*ﬁJ%E?PPBWthﬁ|Ui"izat'<rrymtcn&s afdbe bedyoEngr owt h
hor mone y@s t he :eXtfaﬁtﬂeﬁﬁb@ﬁhobl%hah‘bﬂfr&@?é&y@ﬂcﬁﬂ@d§nd)Lsé3@1dl%\{?ra§ds fdyi s
resulted in an expensive roduct, and carried with it the risk that a
di sease associ ated wi t#'¥" source of the pituitary gland could be

transnmitted to thPeficeicyiiegtovah hbhmorg: resdits iharvaney df endliical SeBR&lsTURE SHEET
( RULE 26)

children, it causes dwarfism. In adults, the consequences of acquired GH
deficiency include profound reduction in lean body mass and concomitant increase
20 in total body fat, particularly in the truncal region. Decreased skeletal and cardiac
muscle mass and muscle strength lead to a significant reduction in exercise
capacity. Bone density is also reduced. Administration of exogenous growth
hormone has been shown to reverse many of th.e metabolic changes. Additional
benefits of therapy have included reduction in LDL cholestarol and improved
25 psychological well-being.

In cases where increased levels of growth hormone were desired, the
problem was generally solved by providing exogenous growth hormone or by
administering an agent which stimulated growth hormone production and/or
release. In either case the peptidy! nature of the compound necessitated that it be

30 administered by injection. Initially the source of growth hormone was the
extraction of the pituitary glands of cadavers. This resulted in an expensive
product, and carried with it the risk that a disease associated with the source of the
pituitary gland could be transmitted to the recipient of the growth hormone (e.g.,
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WO 98/58948 PCT/1B98/ 00874 -2 Jacob-Creutzfeld disease). Recently,

reconbi nant growt h hornone has becone avail able which, while no | onger
carrying any risk of disease transmssion, is still a very expensive
product which nust be given by injection or by a nasal spray. Mst CH
defi ci enci egoagssegused by defects in GH rel ease, not pringye éoogﬁf ects in
pi-tuitary synthesis of GH Therefore, an alternative strategy

normal i zing serum GH |l evels is by sti nur4t | ng its rel ease from

somat ot rophs. Increasing GH secretion can be achieved by stinulating or

I mhibiting various neurotransmtter systems In the brain and hypot hal anus.

As lt, the .d )
B e BRI KoL LB B BIRGR tk tRRg a0ent
several advaataigele winah, whie pe fsigeecamydhgi ammkeﬁdemse@anﬁmﬁlsaoamhﬂ at her apy.
B ti I bl t
woul - st Pl 00 SHOBlErPE g whEH . L BT MR on 1 JRRELERS, P P P
have been associ aMest Gtit tieficiencies o saused by defdets éf et releask, arbpemans GH
aan ni sty 81 Sl oy RYor &R, ViTiEioR! dibfhalEOBtNG taedback

ol o pharmacol o

| oops. Physi gic a sti ators of secretl I ncl ude
ar gi ni ne, L- Bprmalizing dreoxy pBhid igvels mbmenmulam@;x; relgase frg@nsomatetsphessi n, and

insulin i nd%%é}}f@%wgealeaon 28n vu%' Lcrﬁéveacw ‘é&nﬁub%ﬁnél&?hnlﬂ?nﬁd %ﬁo&nd

exercise, indirectly cause growh hornmone to be released fromt
pituitary by ngurAgSMiKeRGYsiome lﬂa§1¢| Bi2ino @ng hizy ISR arfifs 2pEashikpeei t her

to decrease RUAbAREA! 6fnsyn§'%5 SRR HRFmbife- He%&ﬁ@%%eﬁ@Qo %ﬁﬁ'\h%rté Bﬁhlf&fy the
known secreta Ogue rowt H hor none rel easi ng f act or ( an unknown

endogenodd g PhRoAR Peingasiisged. hafhohey daval =FeVSTE"t g@tagqsh,oyer
i nvention al Sé%ﬁé@n@é% ihBorveARhDGH rEpladdnfit tH’é%dyWié' dc'ﬂn% Qléhébﬁﬁolog?@

condi tions suc nsul i n Dependent Di abetes and reduced
gl ycem ¢ corfFS‘d}FtO%QBE‘I“@b’édt% MRstopedEple agrMS GG simyaigapwiatie Fhheed
t her eof whi chsecfemaﬁr iaﬁﬁseﬁﬁﬁilﬂi séwisd BY ¢ taaﬂ' Hav@beBh @g3ohfed Civitty ah@nount
& her - compouriiEeRAHE sisbn dret ph BRI s SPMEITERoT HEUl ofe SEOS b 30
endogenouss grmmﬂélohoﬂamasmfeeasacanadp@gous peptidyl conpounds related to
GRF or the pepti degplyddiS afPighlimabolbbt ERualieSs RGP Ldhision MicluGe
arginine, L-3,4-dinydroxyphenylalanine (L-DOPA), glucagon, vasopressin, and
insulin induced hypoglycemia, as well as activities such as sleep and exercise,
indirectly cause growth hormone to be released from the pituitary by acting in
20 some fashion on the hypothalamus perhaps either to decrease somatostatin
secretion or to increase the secretion of the known secretagogue growth hormone
releasing factor (GHRF) or an unknown endogenous growth hormone-releasing
hormone or all of these.
This invention also relates to a method of treating insulin resistant
25  conditions such as Non-Insulin Dependent Diabetes (NIDD) and reduced glycemic
control associated with obesity and aging in a mammal in need thereof which
comprises administering to said mammal an effective amount of the L-(+)-tartrate
salt of the compound of Formula |, shown below.
Other compounds have been developed which stimulate the release of
30 endogenous growth hormmone such as analogous peptidyl compounds related to
GRF or the peptides of U.S. Patent 4,411,890. These peptides, whiie
considerably smaller than growth hormones are still susceptible to various

proteases. As with most peptides, their potential for oral bioavailability is low.
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considerably smaller than growth hornones are stil
As with nost peptides,

pr ot eases.

suscepti bl

their potential for oral

is low SUBSTITUTE SHEET (RULE 26) WD 98/58948 PCT/|1B98/ 00874
94/ 13696 refers to certain spiropiperidines and honol ogues which pronote
rel ease of \gooskseashor none. Preferred conpounds are of the ggi
structure shown below CH3 CH3 R NNHR2_ OHO NR3a 5 W 9

to certain dipeptides that pronote rel RS

di pepti des have the general
xrC (L)W (CH2) -

e of growth hornone.
structure R1I5 | Ra (i)n R2-- |

NNCCHNGCAN R3a/\ 114 6 R R R6 where L is 3b | |

b userul 1n tndVE SRR Foroe, SRl sareRRiidits A Ry

hor none or

structure shown below.
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AN
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e

e to various

bi cavail ability

-3 WO

?szdf?)’i‘z refers

These

(CH)p Il | 4
R

Rﬁﬁa{ted to

h par at hyr oi d

grombspietsash ai grewthSuBSohd. UHrefSHed TonRurds 28 of the general

WO 94/11012 refers to certain dipeptides that promote release of growth

hormone. These dipeptides have the general structure

5
R1a
2a
R\<?:
\
R3a/\
where L is
10

R15

|

(>‘<)n
O (CHy O R4
T /

R14 RS

(L) (CH)7N—C—CH-N—C—A— N\

R5

The compounds of WO 94/11012 and WO 94/13696 are reported to be
useful in the treatment of osteoporosis in combination with parathyroid hormone or

a bisphosphonate.
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WO 98/ 58948 PGI/1B98/ 00874 -4 A generic disclosure of

phar maceuti cal | y-acceptabl e salts of the conpound of Formula | of the

i nstant application is disclosed, and the free base of the conpound of
Formula | of the instant invention is disclosed and clained, in co- pending
PCT Appli cawvboegsddgs PCT/ I B 96/ 01353 having an internati onapcfigbasigrdate 5
of- Decenber 4, 1996, assigned to the assignee hereof. It has been found
that the L-(+)-tartaric acid salt of the4conpound of Fornula I, shown

bel ow, can be isolated in crystalline formwhich has advantageous
properties such as ease of nmaking a formulation, high solubility, good
stability and is nore easily purified than a non-crystalline form 10
Summary of the | nk@rnédadistiosuird efeharmageuficalyiadeaptatiresalts(of the eampaund aci d
salt of the &P %%&j |fo thEQF\&HJ\taad |lEathE |E3d éc dﬁe&l %J\I@xé\lﬁge B\ésgcﬁ 45@ e

The ""indi cates a stereochem cal erre of the conpoun
fornula | 15ompeundnef EQ@U&)bhfeﬁﬁPda?ftamh 'RYQH‘F'@ éfrd'éfé?ﬁﬂdaqf@ddﬁlgmﬁ'emCMaV| ng

th fi ;
1 0 1 4 T i el it SRR 1,

26) WD 98P5891Berrmbar o 4P @rsionaddo g #ssigsss hewel.t he preparation of the
(D)-tartaric aci dohad BEed ldurk@fHap the LAG-@rtadd taci8f salt/ of e Sohbdin® o/ N N

Formula |, shown below, can be isolated in crystaline form which has

advantageous properties such as ease of making a formulation, high solubility,
good stability and is more easily purified than a non-crystalline form.
10 Summary of the Invention

This invention provides the L-(+)-tartaric acid salt of the compound of
Formula |

The *"indicates a stereochemical center. Preferred of the compound of formula |
15  are the stereochemical mixture or separated isomers having the configurations 3a-
(S),1-(R); 3a-(8),1~(S); 3a-(R),1-(S); and/or 3a-(R),1-(R) isomers.

This invention also provides:
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H the conpound of fornula (E), (E) .,which conprises reacting the /-
NN O NN Hconmpound of formula (D), (D) , with (D -tartaric acid or
(L)-tartaric acid in about 8:1 to about 9:1 m xture of acetone: water
tenperature between 5 about 0 Cto roomtenperature. Preferred of the

foregoi ng pwoxesseags where (D) tartaric acid is reacted W ppy

B8/06894TPO

of- fornmula (D) and the conpound of fornmula (E) has the R—con/¥| guratio
process for the preparation of the conpousd of forrmula (J), F Fi IO
173C N N NJDL ~NH-Prt OO0 HMe Me N (J) which conprises reacting the

3°'NNoO

N N H 10 conpound of forrmula (E), (E) , with the conmpound of

formula (X), SUBSTITUTE SHEET (RULE 26) WD 98/58948 PCTI | B98/ 00874 -
F O O X NH- Patprocess for the preparation of the (D)-tartaric acid or the (L)-tartaric acid salt of

N—N

the compound of formula (E), .which comprises reacting the

compound of formula (D), ©) , with (D)-tartaric acid or (L)-tartaric

acid in about 8:1 to about 9:1 mixture of acetone:water at a temperature between

5 about 0 °C to room temperature. Preferred of the foregoing process is where (D)-

tartaric acid is reacted with the compound of formula (D) and the compound of
formula (E) has the R-configuration;

a process for the preparation of the compound of formuia (J),

CF3

at a

und

n, a
N O

/- CF

6- F

F F
O
N,N\ o)
-
F.C . N | ﬁ NH-Prt
o) Me Me
2 \
J
) ) | |
,_whlch comprises reacting the
~—CF,
N—N
/ O
N
N7 N
H —_
10  compound of formula (E), ® , with the compound of formula (X),
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OM M (Q, where Prt is an amine protecting group and X is CH,

- C -CA)alkyl or halo, in the presence of an organi c base and a peptide
coupling reagent at a tenperature between about -78 C to about -20 C
Preferred of the imediately foregoing process is where the peptide

coupl i ng rea@asissdss 1- propane 5 phosphonic acid cyclic a”hi‘@f/h%@/o(?a? t he
conpound of fornmula X has the R- configuration and the conpound o ornmul a
E has the R-configuration. Even nore pmeferred is a where Prt is
tert-butoxycarbonyl in the inmediately foregoing process; and a process
for the preparation of the (L)-(+)-tartaric acid salt of the 10 conpound
of formula I, SUBSTI TUTE SHEET (RULE 26) WD 98/58948 PCT/|B98/ 00874 -7- F
FO F3/NONN NH HMe M N \ | which conprises reacting the
compound /--CF3 N N Hof formula (E), (E) with the conmpound of
formula (X), F aF XN-)I /NHPrt HWwW M

(@]
@)
X A N NH-Prt
o Me Me
)

, where Prt is an amine prqtecting group and X is OH,
-O(C+-Cs)alky! or halo, in the presence of an organic base and a peptide coupling
reagent at a temperature between about -78 °C to about -20 °C. Preferred of the
immediately foregoing process is where the peptide coupling reagent is 1-propane

5 phosphonic acid cyclic anhydride and the compound of formula X has the R-
configuration and the compound of formula E has the R-configuration. Even more
preferred is a where Prt is terf-butoxycarbonyl in the immediately foregoing

process; and

a process for the preparation of the (L)-(+)-tartaric acid salt of the
10  compound of formula |,
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(X) , where Prt is an am ne protecting group and Xis OH -Q(C, -¢)al kyl

or halo, in the presence of an organic base and a peptide coupling 5
reagent at a tenperature between about -78 Cto about -20 C, to yield the
conpound of forrmula (J), SUBSTI TUTE SHEET (RULE 26) WO 98/58948

PCT/ 1 B98/ 008@4s/s8988 F F NO / O F CNNN-/NHPrt 3C Glaioddase N |
W- \ deprotecting the conpound of formula (J) under appropriate
deprotecting conditions to yield the conpound of formula (K}, FaF NOOF
CNNt NRNHZ 3 OIOH M M N, reacting the conmpound of fornula (K)
with (L)-(+)-tartaric acid in a reaction inert solvent to yield the
(L)-(+)-tartaric acid 5 salt of the conpound of fornula |I. Preferred of
the i medi ately foregoing prece (s where Prt is tert-butoxycarbonyl, even
nore preferred of the i medi at f or egoi ng process is where the peptide
coupling reagent is 1-propane honic acid cyclic anhydride and the
conpound of fornmula | has the \absolute and relative configuration 3a-(R)
1-(R). 10 In another_aspect, tRis invention provides for. the

R S-enanti oneris_ni/x tz\;gf-i@;r;iomsr or the S-enantionmer of the
2. CK NH,

compound of the foryy SN
o) }l.qu Me

y which comprises reacting the compound

, with the compound of formula (X),

F F
0]
O
l N
o Hme” "Me
& , where Prt is an amine protecting group and X is OH,

-O(C+-Cy)alkyl or halo, in the presence of an organic base and a peptide coupling
5 reagent at a temperature between about -78 °C to about -20 °C, to yield the

compound of formula (J),

SUBSTITUTE SHEET (RULE 28)



NN O NHwhere the (D)-tartaric acid or the (L)-tartaric acid salt is
preferred; SUBSTI TUTE SHEET (RULE 26) WD 98/58948 PCT/1B98/ 00874 -& the
3a-(R ' S),1- (R diastereoneric mxture, the 3a-(R),1-(R) di astereoner or
the 3a-(S),1-(R) diastereoner of the conpound of the formula FF N O
INHPrt F WobbAhéskd x 3 0 O M Me N \I where Prt is an am oSl | NY

group selected fromthe group consisting of t-BOC, FMOC anlgﬂg@ ; and 5 the
R S-enantioneric mxture, the R-enantiorgr or the S-enantioner of the 00

Ot N N Prt compound of the formula -~ ; the R S-enantioneric m xture,
the R-enantionmer or the S-enantioner of the FF OO XNHP' ~ M M
F F

, deprotecting the compound of formula
(J) under appropriate deprotecting conditions to yield the compound of formula (K),

F F
N o)
/ sy
/N < _N | NH
F.C N 2
(o} o HMe Me
Z X'
| (9}
™

, reacting the compound of formula (K)
with (L)-(+)-tartaric acid in a reaction inert solvent to yield the (L)-(+)-tartaric acid

5 salt of the compound of formula |. Preferred of the immediately foregoing process
is where Prt is tert-butoxycarbonyl, even more preferred of the immediately
foregoing process is where the peptide coupling reagent is 1-propane phosphonic
acid cyclic anhydride and the compound of formula | has the absolute and relative
configuration 3a-(R), 1-(R).

10 In another aspect, this invention provides for:

the R,S-enantiomeric mixture, the R-enantiomer or the S-enantiomer of the
compound of the formula

/—CF,
N—N

; where the (D)-tartaric acid or the (L)-tartaric acid salt is
preferred;
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conmpound of the formula O , where Xis OH -Q(C -C4)alkyl or halo and Prt
is an am ne protecting group; and where X is OH Prt is BOC and 10 the
stereocenter is in the Rconfiguration is preferred. In yet another aspect,
this invention provides (where the conpound of forrmula (I) is shown
above): nethpekssdéamar i ncreasing | evel s of endogenous growt hohekdERpSsi N @
human or ot her ani mal which conprise admnistering to such human or ani nal
an 15 effective anount of the (L)-(+)-tgrtaric acid salt of the conpound
of fornula I; SUBSTI TUTE SHEET (RULE 26) WO 98/58948 PCT/IB98/ 00874 - 10-
phar maceuti cal conpositions which conprise a pharnmaceutically- acceptable
carrier and an anount of the (L)-(+)-tartaric acid salt of the conpound of
formul a |; phar nagewBa-Ea8), t(Ripsstéreamsricusixfuse, the Ba(R)ct-Ridiasteredreersordogenous
‘5 production or,.r of . growt h, hor mone i or ot her ani mal which
conprise a pﬂ?r%gééﬁt?@igﬁstfg%p&eéﬁf Slcgmgg?'ﬁ%ﬁf‘ggbnmglfaf ective anmount of the
(L)-(+)- tartaric acid salt of & ound of fornmula | according to claim
MO

1 and a growh hornone secretago sel ected fromthe group consisting of
GHRP- 6, Hexarelin, GHRP-1, growhhornone releasing factor (GRF), |G--1,

| GF-2 and B-HT920 or an 10 anal og thereof; nethods for treating or
preventi ng osteopornsi i ch %r@ri se admnistering to a human or other
animal in need ?-f—hﬁ atmgnt {pr prevention an anmount of the
(L)-(+)-tarta¢3’bc ach A X 50hd of fornula | which is effective
in treating or pré&enting ogteopmedsie; 15 nmethods for treating or
preventing di seases ﬁondlti ons which may be treated or prevented by
growt h hornone whic rise admnistering to a human or other animal in
need of such treatne r prevention an anp of . the_(L)-(+)- taric
acid salt of the conpound of formula I whic 'S %?f'gc?ﬁ(‘vémlﬁ'ﬁ B?otéérarc'&[)'k1 ng
rel ease of engogereested from the lgorupmnesistipgef &BOEd FMOCaande€ RS kngher ei n t he 20
di sease org conditi g d & ORAFRYEIEAHs #-Bhbiiofer BPRRIS UnlinkPb! h
associ atedswlth agi ng; also preferred’I's a nethod erein the disease or
condition is congestive heart fallule; further preferred is a nethod
wherein the di sease or condition*s 5@{ |ty associated with aging;

compound of the formula

the R,S-enantiomeric mixture, the R-enantiomer or the S-enantiomer of the

NG ‘ F
X
o
O
o) NMe Me )
compound of the formula , where X is OH, -O(C4-Cj,)alkyl

or halo and Prt is an amine protecting group; and where X is OH, Prt is BOC and
10 the stereocenter is in the R-configuration is preferred.
in yet another aspect, this invention provides (where the compound of
formuia (1) is shown above):
methods for increasing levels of endogenous growth hormone in a human
or other animal which comprise administering to such human or animal -an

15 effective amount of the (L)-(+)-tartaric acid sait of the compound of formula |;
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met hods for accel erating bone fracture repair, attenuating protein
catabolic 25 response after a mmjor operation, reducing cachexia and
protein loss due to chronic illness, accelerating wound heal i ng, or
accelerating the recovery of bum patients or patients having undergone

maj or sur gewy.essddggh net hods conprise admnistering to a W, og¥y need of
such treatnent an anount of the (L)-(+)- tartaric acid salt o ?1e conpound

of formula I which is effective in promyiygng 30 rel ease of endogenous
growt h hornone; preferred is a method wherein the nethod is for

accel erating the recovery of patients having undergone major surgery; also
preferred is a nethod wherein the nethod is for accel erating bone fracture

][epai r, SUBSTI TWE?@?EE&&BHLEco?ﬁaosm&98%&:ﬂ48cdﬂ€5ﬂsé BQH]}/ @ﬁ&ﬁ’éce%ﬁbﬁlll(mt hods
or inproving muscle strength, | nt enance U | ckness,
met abol i ¢ honBerepiadiescper iesgn ﬁ@ﬂ‘ﬂﬁﬁﬁﬁ QT?(W?Q%C E(Sr?‘ﬁp?‘? nd

adm ni st eri ngof PraulBeman or other animal in need of such treatnent an

t of th L-+-tt he. f_f la |
anch 19 ef fect i vePrATaES Gt Perbasetb b EROHs I ot ORI Rone;

net hods fog t heoductsH rfﬁerréleﬁﬁe [ Q)tewthi liimohe ars tze dpmENSérsotihar ahimabmpidhs e

adm nistering to a hunpn or an wi th ost orosis.effecti

anounts of a %F@B%Egﬁaﬁ%ﬁcéugﬁ?ﬁbaiﬁ?a{rgkacam% ?r]jf?e(cﬁ © FPYLP |F Ehea@'é?'salt of
the conpound Qértarfciciaibait of, thproef'riﬁbtnr&ﬂofdbrrmlarmiabmddlhg)lto tihien 1 r2edtangmwthof
osteoporosis i s where the 10 ho C IW r :
preferred of tTPEMRER AT etFS?glfeh%gg easﬁ? a5t Sg’é’rﬁ’sg%q roggl 'S |§ %&%nt he

bi sphosphonat eGHBFmogmdvﬂn ma:haadmaMgatacton(ﬁﬁhﬁ)dEBFf- ,rlGF%artdr%hffT ARGOr an
prevention f osi) eg?l s which conprise adm nistering to a human or ot her

animal wit os?rba 5| S effective anounts of estrogen or Premarin(r) and
the (L)-(+)- tartarlmetaodsj &l ttreafing her crreyatind obteop@osisr mitich | commise

optionally, pr Qgﬁlﬁ&@nﬂg% a h%%d& okridr aki?fgal i ﬁ@&@%cpgrﬁaﬁkﬁpm&@%nﬁow ch

conprise admnis man or ot her animal W th osteoporosis
effective amouan gmunt:aﬂ thiet Gh{nrtaredc g satiof -the-pomaeungk efcforrylel | ydNah isf t he

conmpound of fogﬁ%ﬁhge\ntréggﬁéggdgreygnﬂng%@gg&ogg: 1 levels in a hurran or other
ani mal deficient in

ri se. admnisterjin nor
Sihor antmdf wth | menpds dor IRy RRvave CIs oS s (Npish Mey
(L) -(+)-tart ar igar@iod preakhte@hbylghsivts aoPsanedvidh comprise administering to a human

or other animal in need of such treatment or prevention an amount of the (L)-(+)-
tartaric acid salt of the compound of formula | which is effective in promoting
release of endogenous growth hormone; preferred is a method wherein the
20 disease or condition is congestive heart failure, obesity or frailty associated with
aging; also preferred is a method wherein the disease or condition is congestive
heart failure; further preferred is a method wherein the disease or condition is
frailty associated with aging;
methods for accelerating bone fracture repair, attenuating protein catabolic
25 response after a major operation, reducing cachexia and protein loss due to
chronic illness, accelerating wound healing, or accelerating the recovery of bumn '
patients or patients having undergone méjor surgery, which methods comprise
administering to a2 mammal in need of such treatment an amount of the (L)-(+)-
tartaric acid salt of the compound of formula | which is effective in promoting
30 release of endogenous growth hormone; preferred is a method wherein the
method is for accelerating the recovery of patients having undergone major

surgery; also preferred is a method wherein the method is for accelerating bone
fracture repair;

SUBSTITUTE SHEET (RULE 26)



formula I; nethods for the treatnent of osteoporosis which conprise
admnistering to a human or other animal wth osteoporosis effective
anounts of an estrogen 25 agonist or antagoni st and the of the
(L)-(+)-tartaric acid salt of the conpound of fornula I preferred is a

met hod wherwows4sags estrogen agoni st or antagonist is ”W@Tf/lﬁf)'h/oosn
dr-ol oxi fene, ral oxifene or idoxifene; also preferred is a nethod where the
estrogen agoni st or antagonist is cis-6s44-fl uoro-phenyl)-5-[4-(2-

pi peri di n-1-yl - et hoxy) - phenyl ]-5, 6, 7, 8-t etrahydr o- napht hal ene- 2- ol ;
(-)-cis-6 30

phenyl -5-[4-(2-pyrrolidin-1-yi-ethoxy)-phenyl]-5,6,7,8-tetrahydro-naphthal e
ne-2-ol; cis-6- pimettnpt:ls Hof dmpr2vipy rmuoddial istredgtly| mebiityx ymaintesande] ob skin7,

8- tetrahydr 0, : . . . .

i 51016 - py PP MG Foleogasis g711pna homsssiass, whish fethod comprise

1, 2, 3, 4-t et r adyihisteringh @hralreaneqr other4nima) in pedddefrsach kreatpsnt ay lainolnt of"

SUBST! TUTE S Tﬂ%ﬂ%ﬁa&%aé{g U3 Wrbbilid BRI fwhich3s effective in

quorophenyI) roxy-1 ydr ol soqui nol'I ne;
ci s- 6- (4- hy droygingngiegse of endogenous growth hormone;

5- [4- (2-pi per i di ndandasSioP ey kedAEAY b pravéhibn St 3ldoBBiAR RGP BoBhene- 2- 0!

1- (4' - pyrr ol iFHRSHETRyIRTIEN 9ratbesinsifgal with ipsiepBRPsis effedtive-amauntsryfc o- i soqu

i nol'ine; met %oiﬁonb&cécﬁﬁﬁduﬂg dndsthé QL)U@%&naH@'aEB SRS LRFBIASSE O
adm nistering to a human or other animal in need of such treatnent an

effective anBimiia brprefesed of a mpthed fontiectretmentsel| steapofasis EoMisseINte of

formla l4g mxmﬂgpm@tdorcamabum i isaMdforiate; Opreidmedher AR anélRbd Gbe ke
chil dren which nprise adm nistering to aépgngowth hor nmone deficient child

an effective ’é??é’l‘]ﬁ'i‘t %PStePH‘émf'E _wheye theRispneaPoRpls cOmPRURY ISiFRNAERNFRUNd of

formula I; 10 net hﬁ&aoa@rortth@%amm rast;blrevanrcﬁ»swb@mrd)sns amma.mm%pnsé\hl ch
conprise admnisterin mapmal  a effec%tlve ano

t
(D) F () St ar t aPTEREE0 o PN o DS AIBEN T SPRA I SLUs BT 5 o
(rjrpt Bo? wher e t&imdgenndt Pte@rihn&@saﬁd ar}ieedL) -(M-talitati) Sdld Salf e;isuaé aimt O:.uSd togpe |
et es, cema, | aire ucose Ol erance or
alnai nsul i A gypgq"?f"gﬂfang g%ﬂ@ %‘6*8?% erregpl s a rre?hod 15 where the
condition associ at mdthm:is fnntmlsmaatmenasﬂ stempomsis sviidsarmmaise Gdmiristerdigetsi ty or
Ol age: et hahiflor ol SRR dih SYEbSrle CRARGCARNINAIPULRLI DN N1 o1

conprise adm ni s erion ective
anounts of a flure) naoam acid pait f sheacampaund efjfaningla land the (L)-(+)-tartaric
acid salt of methods to increase IGF-1 levels in a human or other animal deficient in
20 IGF-1 which comprise administering to a human or other animal with IGF-1
deficiency an effective amount of the (L)-(+)-tartaric acid salt of the compound of
formula |;
methods for the treatment of osteoporosis which comprise administering to
a human or other animal with osteoporosis effective amounts of an estrogen
25 agonist or antagonist and the of the (L)-(+)-tartaric acid sait of the compound of
formula |; preferred is a method wherein the estrogen agonist or antagonist is
tamoxifen, droloxifene, raloxifene or idoxifeﬁe; also preferred is a2 method where
the estrogen agonist or antagonist is cis-6-(4-fluoro-phenyl)-5-[4-(2-
piperidin-1-yl-ethoxy)-phenyl}-5,6,7,8-tetrahydro-naphthalene-2-ol; (-)-cis-6-
30  phenyl-5-{4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-naphthalene-2-ol;
cis-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-
naphthaiene-2-ol: cis-1-[6'-pyrrolodinoethoxy-3'-pyridyl]-2-phenyi-6-hydroxy-
1.2,3 4-tetrahydro-naphthalene; 1-(4'-pyrrolidinoethoxyphenyl)-2-(4"-
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20 the conpound of formula I; preferred is a nethod where the functional
somat ostatin antagoni st is an al pha-2 adrenergi c agoni st; and net hods of
treating or preventing congestive heart failure, obesity or frailty

associated wth agi ng, which conprise admnistering to a human or ot her

animal in @epdsshgreof effective amounts of a functional fé‘ﬁﬁé‘)%&s%i n
ant agoni st and the of 25 the (L)-(+)-tartaric acid salt o e conmpound of

formula I. The instant conmpound of formHyza | pronotes the rel ease of growth
hormone, is stable under various physiol ogical conditions and may be
adm ni stered parenterally, nasally or by the oral route. Detailed
Description of the Invention 30 The (L)-(+)-tartrate salt of the conpound

of For mul akl ﬂﬁalaph@qygmdlwﬁmﬁh:a&@te{réwmqpinomSesisﬂf(#-diydrionmm;d}i
processes known jn.the ¢ lcal. arts r d I an ounds.
Certain procedéd 'PPSFS'PHéYq'%%Y)é@FW%E§f7-é‘%@aﬂf%g)”-gg&hﬂﬁﬁ%rﬂﬁggHEET ( RULE
26) V\|D 98/ 5894@"-REblitiBoIBhORFEReny!)-2-Pheayl-Berydmxed 2, 4-tttahpdrotisvauinolineound  of
Formula | are provided as, further.fe S t he.l.nv ' e
iIlustrated by thén%%%f’cstifc% é”é%gar%‘,g i bg‘%?)%v. 'éemcg‘%%@g%d%g&pﬁee

i nst ant i mvenddninistearsy tcha habmal artatherrashimat limheed of sushftragtmentiaonefigstivin bel ow:

FF NON_HON 3 . i | signated as the
3a-(R), 1- (R) %{B?ﬁqtgwgtﬂr%?‘%w“ggﬁd%%“%ﬁg‘%gﬁ%‘%&%ﬁdﬁ”%& hod descri bed

her ei nbel ow. The gnethwodis fooPnamaetingegrewtdi in @revith -horponeadafigient childran whith of t he
conmpound of 10 Lo s e | ' iaﬂw”ﬁf r

under st andi ngc%"g%/:\r/'%é ggb&%;tﬁ%%%e&uggc%ﬁﬁ P%%e?fzéerngémaat e %?6% ﬂi’e‘b’?‘fﬂi tary

| evel . This i thel(Ue@stanade peidishibobiha compeund offormualy fact ors t hought or

known to igfluencengiaut foh YeBRE imeft FEdi@n@UM a@thammal, which comprise
administering to said mammal an effective amount of the (L)-(+)-tartaric acid salt of
the compound of formula |; preferred is a method where the condition associated
with insulin resistance is type | diabetes, type Il diabetes, hypergiycemia, impaired
glucose tolerance or an insulin resistant syndrome; also preferred is a method
15  where the condition associated with insulin resistance is associated with obesity or
old age;
methods for increasing levels of endogenous growth hormone, which
comprise administering to a human or other animal in need thereof effective
amounts of a functional somatostatin antagonist and the (L)-(+)-tartaric acid sait of
20 the compound of formula I, preferred is a method where the functional
somatostatin antagonist is an alpha-2 adrenergic agonist; and
methods of treating or preventing congestive heart failure, obesity or frailty
associated with aging, which comprise administering to a human or other animal in
need thereof effective amounts of a functional somatostatin antagonist and the of
25 the (L)-(+)-tartaric acid salt of the compound of formula i.
The instant compound of formula | promotes the release of growth
hormone, is stable under various physiological conditons and may be
administered parenterally, nasally or by the oral route.

Detailed Description of the invention

30 The (L)-(+)-tartrate salt of the compound of Formuia | can be made by the
following processes which includes processes known in the chemical arts for the

production of compounds. Certain processes for the manufacture of the L-(+)-
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age, sex, nutritional factors, glucose, amno acids, fatty acids, as well
as fasting and non-fasting states. In addition, the (L)-(+)-tartaric acid
salt of the conpound of 15 Formula | can be used in the evaluation of how
ot her hornones nodify growh hornone releasing activity. For exanple, it
has al r eadywbegssegsst abl i shed that somatostatin inhibits oggQughsdgssone

rel ease. The (L)-(+)-tartaric acid salt of the conmpound of Formula | can be
adm nistered to animals, including human33- to rel ease grow h hornone in
vivo. 20 The (L)-(+)-tartaric acid salt of the conpound of Formula I is
useful for treatnent of synptoms related to GH deficiency; to stimlate
growth or enhance feed efficiency of animals raised for nmeat production to
i mprove car cdsdargrdd $ajt ofithe compasieof fiormulad agriBrvides a5 AUHKS FSAWEE Pl e; for

| mpr ovenent qﬁeme&ldarameﬂm&%ﬁéa Bptr@néaét.eﬁ scnéﬁm QM&WEBkiown Vital organ
function. The (L)-(+)-tartaric acid salt of the con‘gound 25 of Formula | by

i nduci ng endogenouk'eGEPERRY: Phe gstant dnyegtiombdy BB gRsSIUS SR 8BRS TUTE
SHEET ( RULE Z&erwa%{ Suhodisw/ 1 B98/ 00874 - 14 and nodify ot her

GH dependent met abolic, immunol ogic or develo nt al ppocesses. For
exanpl e, the conpounds of the present inventionmgcagh™e~ given to chickens,
turkeys, livestock animals (such as sheep, pigs, es, cattle, etc.),

conpani on animals (e.g., dogs) or may have util
accelerate 5 growh and i nprove the protein/fat.
the (L)-(+)-tartaric acid salt gf t
adm nistered to humans in vivo as
whet her the pituitary is ca
the (L)-(+)-tartaric aci dCBalt f Sk6rrula | can be

adm ni stered in vivo to childréh. takemmedef ore 10 and after
such adm nistration can be assayed r growm h hornone. Conparison of the
anounts of growth hornone in each|’of {these sanples would be a neans for
directly determining the ability the patient's pituitary to rel ease
growt h hormone. Accordingly, the pr&sent invention includes withinits
scope pharnaceutical conpositions conpriging, as an active ingredient, the
(L)-(+)-tartaric acid salt of the 15 conpound of Fornula | in association
with a phar macwiieh s89signatadedst gl @2 &%)ﬂ’ipérc°“@5-tr?ttﬁﬁ‘altlcﬁn berrrepad pudit i cal

conpositions c,agthsgagmbegag@mbg@wan anabolic agent in addition to the
(L)-(+)-tartaric acid salt of the conpound, of

conpound whi ch exhi H1& Fowthyhemape rrleaging -ty tar@?@ ac‘daﬁ?llté‘gt"?eo?%’f‘?"(‘:m& 5wt h

10 Fommula | is useful in vitro as a unique tool for understanding how growth hormone

- aquaculture to

ratio in fish. In addition,
conpound of Forrmula | can be

i I ol to directly determ ne

grniowt hyor none. For exanpl e,

secretion is regulated at the pituitary level. This includes use in the evaiuation of
many factors thought or known to influence growth hormone secretion such as
age, sex, nutritional factors, glucose, amino acids, fatty acids, as well as fasting
and non-fasting states. In addition, the (L)-(+)-tartaric acid salt of the compound of
15 Formula | can be used in the evaluation of how other hormones modify growth
hormone releasing activity. For example, it haé already been established that
somatostatin inhibits growth hormone release.
The (L)-(+)-tartaric acid salt of the compound of Formula 1 can be
administered to animals, including humans, to release growth hormone in vivo.
20 The (L)¥(+)-tartaric acid salt of the compound of Formula | is useful for treatment of
symptoms related to GH deficiency; to stimulate growth or enhance feed efficiency
of animals raised for meat production to improve carcass quality; to increase milk
production in dairy cattie; for improvement of bone or wound healing and for
improvement in vital organ function. The (L)-(+)-tartaric acid salt of the compound
25 of Formula | by inducing endogenous GH secretion, will alter body composition
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permttant or an agent to treat osteoporosis or with other pharmaceutically
active 20 materials wherein the conbi nati on enhances efficacy and m ni m zes
side effects. Gowh pronoting and anabolic agents are well known in the
art and include, but are not Iimted to, TRH PTH, diethylstilbesterol,
estrogens, wo9asm sts, theophylline, anabolic steroids, %mg.ms, E
seri es prostagl andins, conpounds disclosed in U S. Patent No. 3,239, 345,

t he di sclosure of which is hereby 25 i nce#4porated by reference, e.g.,
zeranol, conpounds disclosed in U S. Patent No. 4,036,979, the disclosure
of which is hereby incorporated by reference, e.g., sulbenox, and peptides
disclosed in U S. Patent No. 4,411,890, the disclosure of which is hereby
i ncor por at ed dnd mufdify eother GHalependent) metabelier | immuolpgisalor ddvelopmedighmound

of Formula | b V&%ggg P&t d:Qmhpl eeﬁ%e"‘é o%afaf @E@%&&gﬂ%«éﬁﬁeg @Séawamues

such as the gr or none easi n
described in d;ﬂmi&entpammws Nivestocks Bningg9 (supheas shiesel Bigar BOrses. \iditieh et%). her eby

ted / 1 d
E?ﬁgggrgseme%h exar e‘sﬁ %kgpﬁi%%e%% '?"?T E SIEIE\IgIQ %‘%@%6) a\r;\o

08/ 58948 F&T/ gm amzsmwmeltse@r@elmrré@ 'mﬂﬂn In additipasihei(bed)- aﬁtavvgg/ 04081
or growth hor gswﬁf Hﬁ@'c%ﬂﬁioﬂﬂd gh%mms | (GhIRE adthisiSteraficOnah a8 Ao &Nd its

anal ogs or growt ornmone and its analogs or somatonedins including | G--1
and | GF-2 or diggesrdicdee tagiartit detemmine Wagthé'l Bgi RiUARYY i garabienel relpasivai di ne

-and medetonid n I G aciti saltdf fied 88Hhpdidd of
3,202, 660 thebgﬁ\g‘gﬁggﬁ% Oﬁar %nﬁb tﬁeglF)Z( %/%ﬁﬁg%rc‘ rgt ed by r%fere?]ce

xyl azi ne, whi &@mMua dicae IbGs%dﬂ""i“ﬁte(ﬂ ipvente qidren, IBSeMPiES tA P Gre  of
whi ch is herehyg 'aﬂeromﬁraamﬁstmﬁoﬁ eér%@a 5@@%r'§?&ﬁh%}nﬁﬂdée1cdmﬂaﬁ§bd &

di sclosed in US Patent No. 4, 64 the disclosure of which is hereby
i ncor por at ed BYe PBPENE R gTovEh @BP%%‘Hl%%Hﬂ@%@BWP?Fé”%’WC‘PP a4NeaRFiT i pt an

or 10 agents wfire&tly defdriniting ﬁe%ﬁl@s&me Patieft'd &l&lté@h@%iéas‘élg@é‘mﬁ&ormone
physostigm ne and pyri do m ne, are usefL! for reasi nﬁ t he endpgenous
levels of GHin n&%‘éﬂ RIBRASN HYENtRR | ‘F”‘?er?é”‘ﬁ’)‘s(sr?f’?zg BHAcEUE| g sal t

of the COr’rpOUI‘td)rﬂbbsmEﬁHwﬂ\p&lsingV\biﬂn %enr@wnér& tha (I9)(Retagasd do satafeases of
S e S Ry i abad it BB b el
mul titudi nous @mallwmamf@mm@tlmrmmp@smons can further comprise an anabolic
agent in addition to the (L)-(+)-tartaric acid salt of the compound of Formula | or
another compound which exhibits a different activity, e.g., an antibiotic growth
permittant or an agent to treat osteoporosis or with other pharmaceutically active
20 materials wherein the combination enhances efficacy and minimizes side effects.
Growth promoting and anabolic agents are well known in the art and
include, but are not limited to, TRH, PTH, diethylstilbesterol, estrogens, R-agonists,
theophylline, anabolic steroids, enkephalins, E series prostaglandins, compounds
disclosed in U.S. Patent No. 3,239,345, the “disclosure of which is hereby
25 incorporated by reference, e.g., zeranol, compounds disclosed in U.S. Patent No.
4,036,979, the disclosure of which is hereby incorporated by reference, e.g., '
sulbenox, and peptides disclosed in U.S. Patent No. 4,411,890, the disclosure of
which is hereby incorporated by reference.
The (L)-(+)-tartaric acid sait of the compound of Formula | in combination
_ 30  with other growth hormone secretagogues such as the growth hormone releasing
peptides GHRP-6 and GHRP-1 as described in U.S. Patent No. 4,411,890, the
disclosure of which is hereby incorporated by reference, and publications WO
89/07110, WO 89/07111 and B-HT920 as well as hexarelin and the newly
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Strobel and Thomas, Pharmacol ogi cal Reviews, 46, pg. 1-34 (1994); T. Rosen
et al., Horm Res, 1995; 43: pp. 93-99; M Degerblad et al., European
Journal of Endocrinol ogy, 1995, 133: pp.180-188; J. O Jorgensen, European
Journal of 20 Endocrinol ogy, 1994, 130: pp. 224-228; K C Copel and et al .,
Jour nal of wbiogksgpag Endocri nol ogy and Metabolism Vol. @\91 9§oosPP
1040-1047; J. AL Aloi et al., Journal of dinical Endocrl ogy and

Met abolism Vol. 79 No. 4, pp. 943-949; Rs. Cordido et al., Metab. din.
Exp., (1995), 44(6), pp. 745-748; K M Fairhall et al., J. Endocrinol.,
(1995), 145(3), pp. 417-426; RM Frieboes et al., Neuroendocrinol ogy, 25
(1995), 61(5), pp. 584-589; and M Llovera et al., Int. J. Cancer, (1995),
61(1), pp. 138covéild. GHRBE, as desaided m WO @BIO@DBDbr piosvttf boemfore-remasiagi ¢ aci d

of  endogenous GPBIEASHRE: HSnBotare e T e i sl ety Foirte 88 7 ol

hor none it sel &naldgesresomatornedingihetidioty IGFovarid Imﬂnmnnedmagrglneaggnistmsuched as
follows: sti mJI

I I t
arowt h hor non8® SePRRECRISAR, ARtoraiy e MErAET RutlgBrife, Vogt ety '
gl ucocorti soi isUSt Patanti Ng. 3,202 6p0toes idisclossrei ofuvizich ey herdeby nmmrpwatsqwem

| ti t ti
b Tl o JRHAcD SOl RS B0 DR df 458 S kbRl L1
(RULE 26) WD @8/v889u8s P%UB@@@O&M by 1&feterasl esdd meﬂelmldpabwmﬁm ijsons WD
95/28173 and W %éé@%%s(@ge%an@' 9 R R RREGLAE 86 SAATG HUA

hor none secretagogues for Irtacy i CHeat | ng congestive heart farlure is
di scl osed i n Rcoveangieetbyaleferemie) cgnlsemt@rmn S/0ID aggnistsjosuch as pumigRtan] 995) ;

treating %utea ﬁtscaﬁeﬂnﬁmw@mi éétw ®r Qs +Jb%§éfg&he£gc>bhyéasﬁefmnega§:

physi ol ogi cal ort stature, inclu growt h hornone deficient children;
treating shorRyrigegigmne. a%r@otéﬁitﬂe@rvwrlcfﬁaéﬁgomec endogeasys levalmifngHotesity:

treating growtfammalsar fisd b&ﬂb.ﬁﬁ@&pb@ﬁq%d(Lysf(ﬁ>Jaar%rna¢%r¢ yaml of tn@ydaelfp@tmd and
Turner's syndrone; accelerating the recovery and red umr’qg%ﬁ'ﬂs pitalization

of bum pati entEOrBwIzF bIWBWATY Fre!'Sr ins Y E9Itics IREFPages PAst Qist Pryth
surgery; treathdghohat raut er| ne growt h 10 retardation, skeletal dysplasia,

h . . e h
T essed pitients. £ B 1GoBR L BERE AaIH) I3 L BE SRRl thes e
sl eep di sor der growft nbmmrém hried aswe, mdittuaineds \[Beon tHimad Gagwth bamdmone"
heychasoct al _d8fbbd b Sombk Sldeba i RERRLYag!S! W1 Q0 ARR YA, at O

dependency; enuat’ ng pro ‘el n ca I'C Tespoms ter | ‘or "operation,;
al.,, Horm Res, 1995; 43: pp. 93-99; M. Degerblad et al,, European Joumal of

Endocrinology, 1995, 133: pp.180-188; J. O. Jorgensen, European Joumal of
20 Endocrinoclogy, 1994, 130: pp. 224-228; K. C. Copeland et al., Joumnal of Clinicai
Endocrinology and Metabolism, Vol. 78 No. 5, pp. 1040-1047; J. A. Aloi et al.,
Joumal of Clinical Endocrinology and Metabolism, Vol. 79 No. 4, pp. 943-949; F.
Cordido et al., Metab. Clin. Exp., (1995), 44(6), pp. 745-748, K. M. Fairhall et al., J.
Endocrinol., (1995), 145(3), pp. 417-426; RM. Frieboes et al., Neuroendocrinology,
25 (1985), 61(5), pp. 584-589; and M. Llovera et al., Int. J. Cancer, (1995), 61(1), pp.
138-141]. Thus, the administration of the (L)-(+)-tartaric acid salt of the compound
of Formula | for purposes of stimulating the release of endogenous growth
hormone can have the same effects or uses as growth hormone itself. These
varied uses of growth hormone may be summarized as follows: stimulating growth
30 hormone release in eiderly humans; treating growth hormone deficient adults;
preventing catabolic side effects of glucocorticoids; treating osteoporosis;
stimulating the immune system; accelerating wound healing; accelerating bone

fracture repair; treating growth retardation; treating congestive heart failure as
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15 treating nmal absorption syndrones; reducing cachexia and protein |oss due
to chronic illness such as cancer or AIDS; accelerating weight gain and
protein accretion in patients on TPN (total parenteral nutrition);
treating hyperinsulinema including nesidioblastosis; adj uvant t r eat ment
for ovul at ivamog/sagigct i on and to prevent and treat gastricpah ﬂfbtgﬁna'
ul-cers; stimulating thymc devel opment and 20 preventing age re ed
decline of thym c function; adjunctive ]i%erapy for patients on chronic
henodi al ysis; treating i munosuppressed patients and enhancing antibody
reésponse follow ng vaccination; inproving nuscle strength, increasing
muscl e mass, nobility, maintenance of skin thickness, netabolic

honeost asi s, aSkh BthAbled a
nomeostas s d;sgroegé‘tn Beggaﬁﬁc%ﬁé%wgnw/gg{r tﬁ@g@dﬂgﬁg&ﬁw SehiBibe Eg

neur ol ogi calmethe:dere@ssayiry amfﬂerhq@nemlsear@éagegw forneficaey #edeaing hy,

Qi llian-Bar g g%ogmegma.weton LG ih Al 95% e§5l' &ieSiafion, VoH! 92, o2,

scl erosi s, cBrebrovascul ar accidents and enyel i'nating di seases;

stinul ating p-2AR.i 1R9BNectreatingeatute asorsenic JAN e soraR@uficienay; AgainS or der s
of agingi ng@@ﬁ%%llgpgh&f‘bﬁﬁﬂré’m%&l% fgrc%ﬁmahﬁéﬁe HéticldnY @AldPer ; treufifg

stinul ating romh in ep. 1t wll be known to those skilled in

the art that shae platuse easﬁ%%iﬁ‘%u%'th @B’l‘?ﬁk‘iuﬁﬂ%ssné’\ﬁvam RBeTN e JeRNR A MR ort to
treat the di RRA8RRPNOasédLpiad oMt wrahémvﬂlﬁtdyﬁﬂr%nﬁméﬁ@f FLmer abgnarome;

Combi nati ons of these therageutlc ?&mg g ST Tp%’lg SHgﬁ LRULE 26)
WD 98/ 58948 PESElerHing/toperavery fad grd awsw éat'ang AET B "dbove,
with the growa rpglﬁgmamch %hgastiomtembplsu@eqndramgnatamema)@aswmes of

t hese various therapeutic 43 t hese. conbi ng the therapeutic
agents anf@l tlﬁ%a'@EW{) fk?'%ttaiayselaéﬂﬁ dhl?gfct‘ml?f’“'?ﬂe and , Gy ‘H&s ofYES MUl a 1| nay

be lndependefﬂédlétufylgﬁ'o%ﬂbl@ﬁtdn§||h)Gtréﬁkﬁdmﬂbﬁfsﬁdazﬂhg535€e:m<:ad1idroﬂy$blaslasl in dose
ranges from qpe one-h h to one tines the. dose

d
ef fective whePOPRELM %Prﬂfon reaffrag USRI L AR RYD § T8 23 de""‘%@“’g%'}wnh%ﬁ."&rognbi ned
t herapy to i rdndbpsyctosoeial demrivatiorgntregting \of ntulrosraey pigsfosétion armzluemillatetkel et al
fracture, SIRARESLE BEAIAM, HoBANEaLEAE! efSneeSLh IR bakBPURABR! | OF

and increase ne m can be ef tuat e by conbi nations of 10
bi sphosphﬁnattwtlwdnalmo(ﬂ_)m(SV)’ldItOmetSaW@Cmgl @Fcaa*la apf prAtRIE M8 otHEd tof

Formul a 1. ?%rP i ngégjlsh&@tab%n)ég %H/ %chcfe%ﬁﬂg%éwséélﬁ’rbrﬁf plofiFPi nati on
t her apy using | sphosphonat es _an secr et agogues he” use_ of

bi sphosphonat acsretigp in palignts on TPN (total parenteral nutntlon) treating hyperinsulinemia
including nesidioblastosis; adjuvant treatment for ovulation induction and to
prevent and treat gastric and duodenal ulcers; stimulating thymic development and

20 preventing age-related decline of thymic function; adjunctive therapy for patients
on chronic hemodialysis; treating immunosuppressed patients and enhancing
antibody response following vaccination; improving muscle strength, increasing
muscie mass, mobility, maintenance of skin thickness, metabolic homeostasis,

renal homeostasis in the frail elderly; stimulating osteoblasts, bone remodeling,

25 and cartilage growth; treating neurological diseases such as peripheral and drug
induced neuropathy, Guillian-Barre Syndrome, amyotrophic laterai sclerosis,
multiple sclerosis, cerebrovascular accidents and demyelinating diseases;
stimulating the immune system in companion animals and treating disorders of

aging in companion animals; growth promotant in livestock; and stimulating wool

30 growth in sheep.

It will be known to those skilled in the art that there are numerous
compounds now being used in an effort to treat the diseases or therapeutic
indications enumerated above. Combinations of these therapeutic agents, some
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utilities has been reviewed, for exanple, by Hamdy, N. A T., Role of

Bi sphosphonates in Metabolic Bone D seases, Trends in Endocrinol. Metab.,
15 1993, 4, pages 19-25. Bi sphosphonates with these utilities include but
are not limted to alendronate, tiludronate, dinethyl-APD, risedronate,
etidronat e, wislyk/3seas cl odronate, pam dronate, and BM 2109 ponate).
According to their potency, oral daily dosage |evels of the |sphosphonate
of between 0.1 ng and 5 ¢ and daily dosage levels of the (L)-(+)-tartaric
acid salt of the conmpound of 20 Formula | of between 0.01 ng/kg to 20 ng/ kg
of " body weight are adm nistered to patients to obtain effective treatnent
of osteoporosis. The (L)-(+)-tartaric acid salt of the conpound of Formula

| may be comfneichvhile alstbbesd mRticRRH! B8, WEH MeS hloWt Redibtat. e&ﬁ\&%
estrogen agom st/anta may be used as the second conpound o S
aspect of thi 2™ °'fcn9%‘ﬂa?%r|"i' 'eTﬂéép?'E?%PEQFPBdéFPLé?gtBﬁ"aQ?S‘%ni"Qfg‘bsn| Kttheggers to

conpounds whi cdonibinedions)i tha tHéhﬁé&tld %@ﬂtsr@rﬂtﬁlﬂié)r(l,.) (wyHaARAfd a'@i@ngali b gy er and
herei n defined as

prevent bone | 0sSs. rticular, es en oni,sts are

cheni cal conpotAvRoY Egﬁé@%ém“'a?\ rB?‘hB? H@%g"??@?mr%aw jBly: agmipistarpd ©5 i n
manmal i an t§ ssa:teadralntitmdrirchomratnbes fromt oridN BnePhurkFédtv ¥ Bnk NinRBEHE R €

ti ssue. Est rogen anta onrl seefgc? H % 30 defined as chem cal conpounds
capabl e of bi ndlhy &t A€ FHPEHEAST NS EMPOHPds anq fecigliagagyesAreiusede, and
bl ocki ng t he aehglw@omﬁme&tﬁemrtonmhmnmor@rrewpfaort ipBsveftSostedpdrdsisaedduckt i es

are readily deg,gerlémr}pa@npg éntp‘gﬁg ﬁ-nk'rbea 'Eﬁ oté‘g?ai;gresac or% 39“6‘8% standard

assays i ncl udi g estrogen Tecept 8 rmation
SUBSTI TUTE SHEBETd (lNﬂEEseﬂ@pnm%raBm&tP@"a‘hl B3O BffeofRidted by Bcombinations of

hi st h t Kk B

ot onor phagret PlsendRfiofiRe sh@'Hia R, dTERAN wad 88 B b hopune of Fpfuiay %o
al . The Use 6&fe Bdl publicatipp WORSE/1 128dopa nunmﬁ;tqnyof lcamBimiatiad therdpg\using
Radiol ., 1996, y; | | uat f
Cot eopor osi o- " BB pharietes ang AT SeeidhcheRy ne e P BRphosondiifecied it " °
Martin Dunitz Miljies Ibéﬁd@ﬁen 1999/13we9ag@s EXTYOY,. b%( viamayt y No&. Tt hEote  of

conmpounds are %ﬁbé&%a@@ dlnr ﬂ%ﬁb@ﬂ? &dne b@k@ﬂes hQY@M? Fin @ﬁ&%ﬁncﬁs Mﬁ%e n

agoni st s/ an%agonl sts nown to those skill in the art
preferred dstrd§an %g@ﬁﬂ%% /1%ﬁ?ag%m@ﬁph%\atﬁswmhﬁémemlm(e?)mcmp bug -afe not

[ 4] 2- (di net hyl amte@)@élbﬁmhatﬁhﬂﬂdr’ol\a@ ahe |-Aﬂ>DbﬁHe§Fb)ﬁbt]e em{rEaaté mchs
associ ated 10 c ounds whj ch are dcl sBcI ose at ent 5,047, 43,
di scl osure of %E 3t pamldronate an 210995 (|bandrona Accordmg to thelr

potency, oral daily dosage levels of the bisphosphonate of between 0.1 mg and 5
g and daily dosage levels of the (L)-(+)-tartaric acid salt of the compound of

20 Formuia | of between 0.01 mg/kg to 20 mg/kg of body weight are administered to
patients to obtain effective treatment of osteoporosis.

The (L)-(+)-tartaric acid sait of the compound of Formula | may be
combined with a mammalian estrogen agonist/antagonist. Any estrogen
agonist/antagonist may be used as the second compound of this aspect of this

25 invention. The term estrogen agonist/antagonist refers to compounds which bind
with the estrogen receptor, inhibit bone_tumover and prevent bone loss. In
particular, estrogen agonists are herein defined as chemical compounds capable
of binding to the estrogen receptor sites in mammalian tissue, and mimicking the
actions of estrogen in one or more tissue. Estrogen antagonists are herein
defined as chemical compounds capable of binding to the estrogen receptor sites
in mammalian tissue, and blocking the actions of estrogen in one or more tissues.
Such activities are readily determined by those skilled in the art according to

30

standard assays including estrogen receptor binding assays, standard bone
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hereby incorporated by reference. Another preferred estrogen

agoni st/ antagoni st i s tamoxifen: (ethanam ne, 2-

[-4-(1, 2-di phenyl - 1- but enyl ) phenoxy] - N, N-di et hyl , (2Z)-2-, 2-hydroxy-1, 2, 3-
propanetri-carboxylate (1:1)) and associated conpounds which are discl osed
in 15 U S. wanbésggbes4d, 536, 516, the disclosure of which is h% gsmﬁgrpprat ed
by- reference. Another related conpound ks 4-hydroxy tanoxi S
disclosed in U S. patent 4,623,660, the disclosure of which is hereby

i ncorporated by reference. Another preferred estrogen agoni st/ antagoni st

I s ral oxi fene: (nethanone, 20

[ 6- hydr oxy- %létémbmﬁmémheﬁw|%eh§ifbﬁrfé[té}] fmBindBs S(séfé ]E[r{ﬂsegrt?e‘E(dﬁ-CSt alouﬁggewhl ch
h C and associ
D DC G o1 R RREety) Rakar B o lom g ohe 85, ORed e Ger S @b s her oby

i ncor por at edThé)steeif&JLmnEBergé\r)ORbﬁlAbEdSrﬁfl@fnﬁ&Q IBsAdiReRN IR ®AtBE/ dgdeagoni st
is i1doxifene

[4-[[1- (4-] oaHSK%C%% ‘HE“%M a‘ig gasa%'ﬁﬁnj pHEnBY3)H PR Pf Psterporasis Jeyalt ed
conpounds5 whEgérganeRdy sscusomokml;étwnScnrmﬁl mﬁcaéﬁ 83&rt1r5fﬁ>unu1§mdl %S&Aggg gr e of

[ is h ted rence er eferred estr
\gggﬁrst;Znt :ggﬁg%@&l nc?ét}gegcgpr%%ﬁﬁ gs%§°m%%‘§‘8re‘| %esicﬂb"é’o‘i‘ﬁﬁ’dﬁf jeng€di gned
U. S. patent g helowShdEXed bher telateogiansagbmsisraa;aégfro?n;&wu\be Rhc;]\dér‘;? td"tﬁdifbﬁﬁknled

t r

dogor bed © h'e"f’%“.enﬂa?%‘?’%mfﬁ?@&#ﬁu#n@” hESA 4 RBSYR0S Bhedel s il
-yi - et hoxy) - fﬂﬁ%ﬁﬁ?mfmﬂa"@o gthogd-phenyilpheng- hiagtabyi| €BR) 2amd ; asSUBSELTUTE

0
() -ci - 6 phenyP Ep AT sﬁ&ég%f S PN s P ommhicn s
8-tetrahydro eW&}éH‘t‘;ﬁ@IO@i@d ytﬁfel’ence

ci s- 6- phenyl - 5- [4A(18mBV|EHéFHn‘e@'e’§fragéﬁl a&%ﬂgﬁgg&m%ytla]no%e% Zetha%a?nel%er 2 hydr o-

206 by ol G hGEARERY- 5o IRIPQBN A EPAS- hy Ry - 1 28 Broky-1.2.3
tet rahydr Onalbl?dﬂ%aéﬁft%rbo late (1 1)& and associated compounds erch are dns(_;Lloiedsm )
! -(4 pyrrol ILgénoe EXX95§E¥6 the ﬂsclongxrgogfo V\Ph?cr;\ylls? h6ereby mcorporated b
t et rahydr'di soqui P3N y y
: reference. Another related compound is 4-hydroxy tamoxifen which is disclosed in
U.S. patent 4,623,660, the disclosure of which is hereby incorporated by
reference.
Another preferred estrogen agonist/antagonist is raloxifene: {(methanone,
20 [6-hydroxy-2-(4-hydroxyphenyl)benzo[b]thien—3-yl][4-[2-(1-
piperidinyl)ethoxylphenyl}-, hydrochloride) and associated compounds which are
disclosed in U.S. patent 4,418,068, the disclosure of which is hereby incorporated
by reference.
Another preferred estrogen agonist/antagonist is idoxifene: pyrrolidine, 1-[-
25 [4-{[1-(4-iodophenyl)-2-phenyl-1-butenyl]phenoxy]ethyl] and associated
compounds which are disclosed in U.S. patent 4,839,155, the disclosure of which
is hereby incorporated by reference.
Other preferred estrogen agonist/antagonists include compounds as
described in commonly assigned U.S. patent no. 5,552,412, the disclosure of
30  which is hereby incorporated by reference. Especially preferred compounds which
are described therein are:
cis-6-(4—fluoro—phenyl)-5-[4-(2-pipen‘din-1-yl—ethoxy)-phenyl]-s,6,7,8-
tetrahydro-naphthalene-2-ol;
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Ci S- 6- (4- hydr oxyphenyl )-5-[4-(2-pi peridin-1-yl-ethoxy)-phenyl]-5,6,7, 8- 10
t et rahydr o- napht hal ene-2-0l ; and

| - (4" -pyrrolidinol et hoxyphenyl) - 2-phenyl - 6- hydroxy-1, 2, 3, 4-

t et rahydroi soqui noli ne. Ot her estrogen agonist/antagonists are described in
U S. Patentwé,gds$14 (the disclosure of which is hereby i’,@ﬁ@q)g{%ﬁt ed by
reference). U S. Patent 15 4,133,814 disg¢doses derivatives o

2- phenyl - 3- ar oyl - benzot hi ophene and 2-phenyl - 3-aroyl benzot hi ophene-|
-oxide. The follow ng paragraphs provide preferred dosage ranges for
various anti- resorptive agents. The anmount of the anti-resorptive agent to
be used is deternmi ﬁ-ééfstﬁypﬁanyl-S-mzapytrbﬁdirﬁ-y-yaSthaxMHQnJI]C§,§,7ian@irgp,éldir@_g agent .
This activity riaEhtﬂSl gLaidped by means of an individual conpound' s

phar macoki netics and rts 'mini mal maximal effective dose in inhibition of
bone | 0ss using a ES-RRRDY-S{t2-merotidinde/l-etbgy)phesd- A6 7 \Etetrhfydgner al an
effective dos%?h&Ql%né-B?ol-aC“ vities of this invention, for e€Xxanple the
treatment of osteoporosis, for the estrogen agoni sts/antagonists 25 (when
used in combi nati oﬁlsvﬁ-[Shmeqocflne)ethquﬁapyridylamipde;s\a.bthyafoxphgzzdglqrrpound of
Formula | of tibdSi i s in the range of 0.01 to 200 ny/kg/ day,
preferably O. ég&?‘gh%\égmr%%%‘?day In particular, an effective dosage for
drol oxi fene is in tHé-pyaRGdnasthoxyphenyl) D4 -fradrsprHetgl-6-Hyarigrabs ¥. 0. 1 to 5
ng/ kg/ day. 30 tétFargafo‘iéoGUih@ijn .an effective dosage for raloxifene is in the
range of 0.1 to 100, / kg géy, preferably 0.1 to 10 ng/kg/day. In

particul ar, an effé@t@%ﬂ@@@g@eﬁybﬁ-[ﬂdmﬁeﬁén-1i-38-e'tm>x!7)trﬁ\eh9|¥19.8,796- 0.1 to 100
mg/ kg/ day,1oprQé@érﬁb}oyn%hihaﬁéhe@-&gé}ﬁ?/ day. SUBSTI TUTE SHEET (RULE 26) WD

98/ 58948 PCT/ |1 B98/ 0087 -20 I'n particular, an effective dosage for

ci s- 6- (4-f | uor o- phérigl-§ymlidinoletropynhenyz-phanyb-hgtiloyy R-3usenyl ] - 5, 6, 7, 8-

t et r ahydr o- napbfrdrdfiRgdneide.

(-)-cis-6-phenyl - 5@ 4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro
- 5 napht hal ene- 2- Sthergsiogen Aeanjst/agtapanists apy desatibet! in-ULS. Patent 4,133,814

-yl - et hoxy) - phiemey biseibsire 7of8whRh' i@ W&y incorporated by reference). U.S. Patent

15 4,133,814 discloses derivatives of 2-phenyl-3-aroyl-benzothiophene and 2-phenyl-

3-aroylbenzothiophene-1-oxide.

The following paragraphs provide preferred dosage ranges for various anti-
resorptive agents.
The amount of the anti-resorptive agent to be used is determined by its

activity as a bone ioss inhibiting agent. This activity is determined by means of an
individual compound'

20

s pharmacokinetics and its minimal maximal effective dose in
inhibition of bone loss using a protocol such as those referenced above,

in general an effective dosage for the activities of this invention, for
example the treatment of osteoporosis, for the estrogen agonists/antagonists
(when used in combination with (L)-(+)-tartaric acid salt of the compound of

Formula | of this invention) is in the range of 0.01 to 200 mg/kg/day, preferably 0.5
to 100 mg/kg/day.

25

In particular, an effective dosage for droloxifene is in the range of 0.1 to 40

mg/kg/day, preferably 0.1 to 5 mg/kg/day.

30 In particular, an effective dosage for raloxifene is in the range of 0.1 to 100

mg/kg/day, preferably 0.1 to 10 mga/kg/day.

In particular, an effective dosage for tamoxifen is in the range of 0.1 to 100
mg/kg/day, preferably 0.1 to 5 mg/kg/day.
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napht hal ene-2-o0l; cis-1

-[ 6" - pyrrol odi noet hoxy-3'-pyridyl]-2-phenyl -6-hydroxy-1, 2, 3, 4-

t et r ahydr onapht hal ene; 10

1- (4' - pyrrolidinoet hoxyphenyl)-2-(4"-fl uorophenyl)-6-hydroxy-1, 2, 3, 4-

t et rahydr oi wwg@g/sgd9d | Ne;

Ci-S- 6- (4- hydr oxyphenyl ) - 5-[ 4- ( 2- pi pendi n- 1-yl - et hoxy) - phen"y‘r"j"-“g’?’%’??‘, 8-

t et r ahydr o- napht hal ene- 2-0l ; or -20-

1-(4' - pyrrolldlnolethoxyphenyl) 2- phenyl - 6- hydroxy-1, 2, 3, 4- 15

tetrahydroi soquinoline is in the range of 0.0001 to 100 ny/kg/ day,
preferably 0.001 to 10 ng/kg/day. In particular, an effective dosage for
4- hydr oxy tanoxi flemartisuiap anieifegtiiediosage fop. 0001 to 100 rrg/ kg/ day, preferably
0.001 to 10 nu/ kodisays.nlsdPhehfl)-5-54-{20 é’er'irP’ﬂ- Rdin BOM T at

pitui cytes 20 Co lgﬁds th?tﬁ hg{/e?‘% Egagbl y togvz te GH secretion

f rom cul t ur etetrRBydropRpRINRIARS 2@k |s are i dent| fied usi ng the follow ng
protocol . This tegfci-8-ghef-sUagb b\ mdiRin-1-GoTRGY -5k 18 65F Bnctaysr

det erm ne_dosage f’:’ p% C% nga?gnl S(?| a?ed frz)?n glltw ta?igeshgofo 6- week ol d
mal e Wstar pap a'ﬁﬁ‘?@hﬁ ng decapitation, the anterior pituitary |obes are
removed into col dejs$tgHeniss. mm@yﬁmm{ wp&ﬂombhemls%v@nm\%ﬁy i 25 cal cium
or magnesium (HBSS). Tissues aré finely mnced, then subj ect to two
cycles of meRRHI@ENe-g-issi st ed enzyrratl ¢ di spersion using 10 U/ niL
bacterial prot eaét@-1(—[§cby3roﬂ>d%eﬂwxys3%dﬂ @%ﬂényl@lhydﬂas&lh%f:m ssouri) in

HESS. The tissue- enzyne mxture is stirred in’a Spi nner ask at 30 rpmin
a 5% CC2 at mb¥pwsdrenaghthalensit 37 C for about 30 min., with nmanual

triturat itgn af t er 138qyrolidinddtioxytichy32-@RMbropHen -B-hy b g4 223 40- L pi pet .
This m xture . is cgntrlfu ed at %00ngor a‘%)‘}%tm y HAHorse serum (35%
final concent®RVYEHSOPYNAed to the supernatant to neutral i ze excess

prot ease. The pel Ic&ts-(ﬁhymyﬁqufsctu(mpfﬂeﬁ&h 1?}1@2@&%%%&9] Ulafﬁ-é-, stirred
for about BOAE‘EQ" rmreh er tg revious conditions, and manual |y
SUBSTI TUTE S yaRchae 8958948 PCT/ | B98/ 00874 -21 triturated,

ul timat el y t hr ough-@'-Raragjdinglethpegthegyl)- Maérﬁyl eh@aﬁ;ey-serym (35% fi nal
el ot ed 1% oaprssRERnaldo L A8 i o o doRAN O SRRl meiteEe RO
(Dul becco's mdiofmgi‘hlg/dﬁagl e Medi um (D MEM supplenented with 4.5 g/L
gl ucose, 10% hor sqn $&fikdliar, an effective dosage for 4-hydroxy tamoxifen is in the range of
0.0001 to 100 mg/kg/day, preferably 0.001 to 10 mg/kg/day.
Assay for stimulation of GH release from rat pituicytes

20 Compounds that have the ability to stimulate GH secretion from cultured rat
pituitary cells are identified using the following protocol. This test is also usefu! for
comparison to standards to determine dosage levels. Cells are isolated from
pituitaries of 6-week old male Wistar rats. Following decapitation, the anterior
pituitary lobes are removed into cold, sterile Hanl?'s balanced salt solution without

25 calcium or magnesium (HBSS). Tissues are finely minced, then subjected to two
cycles of mechanically assisted enzymatic dispersion using 10 U/mL bacterial .
protease (EC 3.4.24.4, Sigma P-6141, St. Louis, Missouri) in HBSS. The tissue-
enzyme mixture is stired in a spinner flask at 30 rpm in a 5% CO, atmosphere at
about 37 °C for about 30 min., with manual trituration after about 15 min. and

30  about 30 min. using a 10-mL pipet. This mixture is centrifuged at 200 x g for about
5 min. Horse serum (35% final concentration) is added to the supematant to
neutralize excess protease. The pellet is resuspended in fresh protease (10 U/mL),

stired for about 30 min. more under the previous conditions, and manually
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5 2.5%fetal bovine serum |% non-essential am no acids, 100 U nL nystatin
and 50 ny/nlL gentamycin sulfate, G bco, Gand Island, New York) and
counted. Cells are plated at 6.0-6.5x104 cells per cnR2 in .48-well
CostarT" (Canbridge, Massachusetts) dishes and cultured for 3-4 days in
cul ture nmedyglysgdst prior to GH secretion assay, culture ﬁs/(fbﬁ A ri nsed
twce with release 10 nedium then equilibrated for about GBR N es in
rel ease medium (D-MEM buffered with 252 Hepes, pH 7.4 and contai ni ng

0. 5% bovine serumal bumn at 37 C). Test conpounds are dissolved i n DVBO,
then diluted into pre-warmed release nedium Assays are run in
quadruplicate. The assay is initiated by adding 0.5 nL of rel ease nedi um
(wi th vehi clBUFted. dE§MatBlIRIeYED at23-gauge neebleur Agdi harsd serlmc@B%! i | S
carried out @ncéemeitibn)dié 4ddkartna ' S erm nated by renoval
of the rel eaéfmrned%'@urr)il whi ch i sp?g\%%?ffﬁgg"ggbﬁtd'%%%%g&e %or?%?efgﬁ ?X15
mnutes to reHB¥E CERPRMLATS MiftleFasuspensed ingeutwehmediumoiDalbeoateMbdified ons i N
t he super nat Bagle Mudrungl gbMem R¥n r L& say protocol
descri bed§ be%gw. "Zagbl\/eggur err)gﬁfbpof e?getcdt‘g@g\%t g{%o %DRW%%% “For mone
concent r at i ofid ABREPARGIFRMe Hopressantial #mne Beids: 1004dimbinystativassay usi ng a

rat growt h hmgimingeritamgcie Rakate 6Bas abiafl 1SMPREY G&@ﬁg@é’? %),B,qggl recal‘"?gr owt h

hormone antiserumraised in nmopkey (N DDK-anti-r obtain rom Dr.

A. Parl ow ( HEEhBIA]RICIHA RB-6%10 Ceellseper Taom I émc48-wER) CostirAddimbadyd, T at
growt h hor noQagsdath i ERRS, Labs n Diego, CA) is iodinated
to a specific Act] %ﬁ?ﬁ%ﬁ@l@%ﬁ ’(faq?@"{%%ayﬁ('ﬁ' F‘j@"‘b?’egﬂ@- chloramine T

net hod for use as/UstBi¥ro G iop @syHye R@BIrawellsodrt ainsediwioe Witich@sgoat

anti ser ung t omeBinHe thérd) GqlllibrktdaP Ripe. -0 pl.us pol yet hyl ene gl ycol,
MW 10, 000- 20,000, to a tinal conce%%oygﬁooh‘%o%gﬁ%ﬁle?sﬁgm%w i(Q-MEM
d

acconpl i she reghwit A8 MM figaes. . 7. 4Bha cordaiaing 965% dovine lsbruen sIBaEIR Af
0.08-2.5 pg SRFCHr PektoMRiGIRAE ardBSsI e TNS, MRRAILIRY Bl prehvaLy O
e

Exogenousl y- Stimul ated G owt h Hornone Rel ease | n T™a&er avenous

Adm ni strati Onrofr Me¥¥Mco A cRie SUBSY AVaATEPIRARET ThRUASEaR 6y inMRtEBH58948
PCT/ | B98/ 0083dding @3 ilven teleLsaematiym @hith (@ 6 SBY AGHEs ”)‘é\{oeé’atck al l?urélchar les
e to I'oc _

River Labor [ Ve W0 NGt 0N, are allowed to accli
vivarium conﬁ%@)’i 0'R§‘Y¥Jt'g1n g carheJV%Lt at about 37 °C for about 15 minutes, then

terminated by removal of the release medium, which is centrifuged at 2000 x g for
about 15 minutes to remove cellular material. Rat growth hormone concentrations

in the supematants are determined by a standard radioimmunoassay protocol
described below.

20  Measurement of rat growth hormone

Rat growth hormone concentrations were determined by double antibody
radioimmunoassay using a rat growth hormone reference preparation (NIDDK-
rGH-RP-2) and rat growth hormone antiserum raised in monkey (NIDDK-anti-rGH-
S-5) obtained from Dr. A. Parlow (Harbor-UCLA.Medical Center, Torrence, CA).
Additional rat growth hormone (1.8U/mg, #G2414, Scripps Labs, San Diego, CA)
is iodinated to a specific activity of approximately 30 HCi/pg by the chioramine T

25

method for use as tracer. Immune complexes are obtained by adding goat
antiserum to monkey 1gG (ICN/Cappel, Aurora, OH) plus polyethylene glycol, MW
10,000-20,000 to a final concentration of 4.3%; recovery is accomplished by

centrifugation. This assay has a working range of 0.08-2.5 g rat growth hormone
per tube above basal levels. '

30

Assay for Exogenously-Stimulated Growth Hormone Release in the Rat after
Intravenous Administration of Test Compounds
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(24 C, 12 hr light, 12 hr dark cycle) for approximately 1 week before

conpound testing. Al rats are allowed access to water and a pelleted

comercial diet 5 (Agway Country Food, Syracuse NY) ad libitum The

experinments are conducted in accordance with the NIH Guide for the Care

and Use of w.@bgssaisory Animals. On the day of the experimenjo, &ﬁﬁsﬁorrpounds
ac

ar-e dissolved in vehicle containing 1% ethanol, 1 mM acet I C and 0. 1%
bovine serumalbumin in saline. Each te& is conducted in three rats. Rats
are wei ghed and anesthetized 10 via intraperitoneal injection of sodium
pent obar bi tal (Nembut ol (r) 50 ng/ kg body weight). Fourteen m nutes after
anest hetic adm ni bl opd._ sanpl g is take by nicking the tip of
the tail and all ojm&'%g& tﬂaéﬁ L feﬂ}afgs gWPSU%iSHW@Vodéﬁt lChages Rivere

(basel i ne bl d;euorstmspIvéljmlapqonoMANarteedllpwé@Q: pdgiimate fot1e€d vivaRuth @SndfidrRr
anesthetic a nd is delivered by intravenous

i nj ection i ng%q % Hﬁ\l gg]:?lu\/% cﬁ]a ?%L*&r ?‘?ﬂr%'mP'ﬁ]ye?:t"‘iESH)é@Eﬂr%ﬁ@mB?Uﬂd mukg
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15 m nuteg aff

mnlstr Bl ood npl es are kept on ice
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Serumis st orirdccardans® wéh thet NIH Gsies mwmhnbws%mea&%@wm%ison by

radi oi munoassay s above. nment o
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Adni ni st rat i @en@mingha%dathaoél, dosivhgeetichacid @stl & owpEsurE ssruwea@ssh gyt for

th wal Do del i d at
Vol unof 0. STk by s S AR e FhS Reta SeammiStr T REeNER B oo

sampl es (19 mya mitrep@'ddamaammtnlﬁ of lsodmml‘pEn,ldbgtHltar (N&rhtﬂxtch@ @br g b8

8¢
t afqul . d 24 h
ngf gtrjgeplrjglvgéé m_ \l}tg%l&?\' a’?]ug%sr%teé%ﬂ?s%qi'icﬁanﬁ'q"éttﬁf’ﬁ'?na W%ﬁb‘%\??'ﬁp'e‘ﬁifgkw epa?g(r:ls

pl asma is st dWeticking thegtinofuthe itil ambaliosiirg thwhmmmrtemﬂptm@fa GACto el

gt h
Ho Ca ed by a standard
30 radi o Mﬁ%ﬁégﬁ?ﬁﬁ‘é Safpee BEIRINADT R IS ] TR Sintted shey

i odi nation aH@sthe ?‘é’ﬁ@ét@ﬁ‘é}aéﬁsammmmﬁﬁs degaey tajrndtra\aamwe lrgmm htdror none

anti serums r ahg &l veth, WitA ket MRl dondm 9—92@ ow
(Har bor - UCLA |\/EC|iI cal Center, !For rence, g?‘A“ %%? “l'{!&gr o%téoé'&' E ‘}
chl orani ne T-J3WSfae RN frampthe talTat SHEETa(IRULiiEnﬂl@-)teSJ\@f@B/cB&%Bnd
PCT/ | B98/ 008 7ddminigifation. Blood samples are kept on ice until serum separation by

centrifugation (1430xg for 10 minutes at 10°C). Serum is stored at -80 °C until
serum growth hormone determination by radicimmunoassay as described above.

20 Assessment of Exogenously-Stimulated Growth Hormone Release in the Dog after
Oral Administration

On the day of dosing, the test compound is weighed out for the appropriate
dose and dissolved in water. Doses are delivered at a volume of 0.5-3 ml/kg by
gavage to 2-4 dogs for each dosing regimen. Blood samples (5 mL) are collected

25  from the jugular vein by direct vena puncture pre-dose and at 0.17, 0.33, 0.5, 0.75,
1,2, 4, 6, 8 and 24 hours post dose using 5 mL vacutainers containing lithium
heparin. The prepared plasma is stored at -20 °C until analysis.

Measurement of Canine Growth Hormone
Canine growth hormone concentrations are determined by a standard
30

radioimmunoassay protocol using canine growth honnone (antigen for iodination
and reference preparation AFP- -1983B) and canine growth hormone antiserum
raised in monkey (AFP-21452578) obtained from Dr. A. Parlow (Harbor-UCLA

Medical Center, Torrence, CA). Tracer is produced by chloramine T-iodination of
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canine growh hornmone to a specific activity of 20-40 pG /pg. |nmune

conpl exes are obtained by adding goat antiserumto nonkey 1gG (I CN Cappel,
Aurora, OH) plus polyethylene glycol, MVN10,000-20,000 to a final
concentration of 4.3% recovery is acconplished by centrifugation. This
assay has awwoskdog range of 5 0.08-2.5 pg canine GH tubecApsEssrent of
Canine G owth Hornmone and Insulin-Like Gowmh Factor-1 Leve(f I'n the dog
after chronic oral adm nistration The dog8- receive test conpound daily for
either 7 or 14 days. Each day of dosing, the test conpound is wei ghed out
for the appropriate dose and dissolved 10 in water. Doses are delivered at
a volunme of 0.5-3 m/kg b ava e to 5 dogs for each dosing reginen. Blood
sanpl es are C‘Eﬂnl‘"@cqr@ﬁthgp 8 t"0a specifiz achity i 049, uCl/B!god@nwmomlee@m) are
obt ai ned by daréemtaumwwmﬁyg@atca‘nu&é‘r@nﬂtugﬁérﬁéyYgﬁ; '@Cﬂ‘?Cﬁfp@T ARS8 o ?1

0.33, 0.5, 0.754, é{ l’ urs post a nlstratlo

days 0, 7 andP!d%PQ F%egerﬁ'y‘:\%\d@f\/a HQPQ 29(999&9@ ﬁ@all saneRotAtien pefr 4. ﬁ% In

addi tion, 15 hioady issacborphisiRbeoydesrifagulioR. NOHY §sR) HAdYS w%rlé’ribdraq-@e

prepared pl as stored 20C unti | anal ysis. Fenmal e Rat™ St udy Th| S
study eval ggatzﬁse“%ﬁ%%et @% tubsr oni ¢ treatment with a GURP mimetic on

wei ght , body snenti afrCamire G aigtrdie FHABBRINAMCERIWR Hatle 1 Afevgl UCcoSE,

20 insulin, | pi ds_in estrqgen-deficient and estrogen- replete
femal e rats GheLs gﬁgclhrcmﬁe?%é%?ﬁéggm(}l llevels to i.v. adninistration

of the GH rel easi nghe amcmteaswmﬂdmanymatmt? dtay diys desdndhy dgody

body compost ¢ Lot BREEompabdar YR ghtios e anv%%fepdeééeﬁamacﬁ%%'v%' enatty:
chol est er 80 afdwater. qumrarddehvmadeatasmsedf @s- Stmﬁgmwbavaée% Stdogadrent .

Labarator i es. (O] eaiey Fedth Sidicieatines 8 Cugea L s 0ot Fotd 815 tovx) or
sham sur gery ESiedrfpmatesdp pet phiairey b&zlmaehsnpaﬂcttageaf thiejuguadramirsatipger i es,

ovaries were I dgan p i git n avi.t Fol | owi ng
30 surgery thgééitdsﬁrv\l/grz% Og’ugeggl*m?c au ﬁyél{aﬁzgggﬂglpxgﬁc @'@B %m cages
under st andard@Ys/PvarPditdsing § FftbNﬁc%talbgﬁtcozmlm‘ngmthlhmlmaml2n reciditisn,

light/12 heur siobarik drayCiréXosébhd BaHoBrs\6H 8a flodo&){ﬁgov\;w@ Ogﬁbﬁ;t%f‘e)%/ﬁ%%%ndé/‘@f ﬁ(r: and

a pelleted co a y ProLab
Syr acuse, W‘%\‘g %%B"g!rﬁ’%ﬂéa' JBSTI TUTE SHEET (RULE 26)
Female Rat Study

This study evaluates the effect of chronic treatment with a GHRP mimetic
on weight, body composition and non-fasting plasma concentrations of glucose,
20 insulin, lactate and lipids in estrogen-deficient and estrogen-replete female rats.
Acute responsiveness of serum GH levels to i.v. administration of the GH releasing
agent was assessed on the last day of dosing. Body weight was monitored weekly
throughout the treatment period; additionally, body composition and plasma levels
of glucose, insulin, lactate, cholesterol and triglycerides were assessed at the end
25  of treatment.
Virgin female Sprague-Dawley rats were obtained from Charles River
Laboratories (Wilmington, MA) and underwent bilateral ovariectomy (Ovx) or
sham-surgery (Sham) at approximately 12 weeks of age. For sham surgeries,
ovaries were exteriorized and replaced into the abdominal cavity. Following
30  surgery the rats were housed individually in 20 em x 32 cm x 20 cm cages under
standard vivarium conditions (about 24 °C with about 12 hours light/12 hours dark
cycle). All rats were allowed free access to water and a pelleted commercial diet
(Agway ProLab 3000, Agway Country Food, Inc., Syracuse, NY). The experiment
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WD 98/ 58948 PCT/ |1 B98/00874 -24 was conducted in accordance with N H
Quidelines for the Care and Use of Laboratory Animals. Approximately seven
nont hs post-surgery, Sham and Ovx rats were weighed and randomy assi gned
to groups. Rats were dosed daily by oral gavage 5 with 1 nL of either
vehicle (1 woedidseasol in distilled-deionized water), 0.5 ”yé‘rﬂagfloo?u”g/ kg of
a-growth horrmone releasing agent for 90 dgys. Rats were weighed at weekly
i nterval s throughout the study. Twenty-four hours after the |last oral dose,
the acute response of serumgrowh hornmone (GH) to test agent was assessed
by the follow ng procedure. Rats were anesthetized wth sodium

pent obar bi t al v&8 dahdogelign Awcesiahed ivaRONIHRGUIdMERE Y& BBegarndnd (Rasgl | ne

bl ood sanpl e (Lawn% I}mim\/‘__y&s collected fromthe tail vein. Test agen
(growt h hor none refe sing agent or vehicle) was then adm ni stered

i ntravenously vi a tppraxamdtely eseven nmanthd-. posBsUrGEry] BREA Yant €OV At g,g‘.eaf ter

I njection, a | god s |l e was_ collected fromthe tail. Bl ood
was al | owed t??ag%? aiwf[a qgﬁéoolﬁr? y ﬁssﬁ,g,”egﬂgﬁmé‘@ﬁt Refs e dgtedidaily Rypeg) gavageabout

10 mi nut es 5 Sevitm mbof sither eehicie (th @titanoiin distillsReddidRiLIdoNEtEr), B9k or 5
concentration ' radi oi nmuppassay as previously

descri bed. Foﬁ\%\? %gt %Wpﬂﬁg@%%%?asggc%eaﬂéé?’ﬁé%iyi'e s wermweihirgh et whol e
body scanni ngvasilydutgrvalsribrayghost tiae stats o wentgfeIr mputsDIR%Athd-Haki0gtaCadeR

1000/ W \Walt ' |lected b di
puncture int ohggh%@%ﬁa?siﬁﬁiﬁézé; ﬁeﬂﬁgg@ﬁgﬁnﬁéﬁgoptgg%ggat Yés ggﬁs%&?@gat I on

and stored frdf2edoliewingjemepdused Rajowere Rhesthetized swithi sodivsn GehRbEIbREdSHY
radi oi mMMuMAS SAY/ks'S iAndsetdely i rtland, Maine)., The

i nt er assay cozr??i %li ent of varrita{e;%rﬁ | s5 §d%'£9fa B%geg'ﬁé b(’fl‘fordi TR AT HOSHD ¢ ot al
chol esterol, g¥Rfctiiectad dromibedeibveiny diest agest (grawtrtedmuse ngesing gt br VPTM

and VP Super Was AHE aadHhiM; atori.es, lrving,  Texas),
usi ng thepA- Ge&?%r %S%I ?/clgri d M%%%h(f)iﬁgge%;r‘%#%};ﬁ% &Elq)uctgn:eve\%% ?e@ ent
k

es,

systems, and & TPIRIREEVKISD MiYIRSPitRfdniectione @psasond €109, plThieogIsaspie wasul i n,
triglycerides,cdiettad fromahesiie BHodansd d | 29 BCIHK et rowt h
hor?m%e red ea.zﬁdygg gerpﬁ&’i de chHngd or %@%%ﬁgﬁgiﬁughéa{sﬁé ctg)étr?gugﬁﬁ(?gof
Formul a I, are” 30 9L P LU YIS SP5emiwas) stermd ey sPaut ((Mpai ISecinn gtawdh ) wi t h
the venhi cl e-t risatnede contsralationy Wepe déteeminkd -dy ladicthi@hddssayidl sRlbug) the

conpound of Fo . n be
nmp Eégéhﬁed I-Cogﬁowmg this procedure, each anesthetized rat underwent whole body

scanning by dual-energy X-ray absorptiometry (DEXA, Hologic QDR 1000/WV,
Waltham MA). A final blood sample was coilected by cardiac puncture into

20  heparinized tubes. Plasma was separated by centrifugation and stored frozen as

described above.

Plasma insulin is determined by radioimmunoassay using a kit from Binax
Corp. (Portland, Maine). The interassay coefficient of variation is < 10%. Plasma
triglycerides, total cholesterol, glucose and lactate levels are measured using

25  Abbott VP™ and VP Super System® Autoanalyzer (Abbott Laboratories, Irving,

Texas), using the A-Gent™ Triglycerides, Cholesterol and Glucose Test reagent

systems, and a lactate kit from Sigma, - respectively. The plasma insulin,

triglycerides, total cholesterol and lactate lowering activity of a growth hormone
releasing peptide (GHRP) or GHRP mimetic such as a compound of Formula |, are

determined by statistical analysis (unpaired t-test) with the vehicle-treated control
group.

30

The (L)-(+)-tartaric acid salt of the compound of Formula | can be

administered by oral, parenteral (e.g., intramuscular, intraperitoneal, intravenous or
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adm ni stered by oral, parenteral (e.g., intranuscular, intraperitoneal

i ntravenous or SUBSTI TUTE SHEET (RULE 26) WD 98/ 58948 PCT/ 1B98/ 00874 -25
subcut aneous injection, or inplant), nasal, vaginal, rectal, sublingual, or
topical routes of administration and can be fornmulated with

phar maceut | ea dgsgagcept able carriers to provi de dosage fo;,g)fn@gg}a&gpri ate
for each route of admnistration. Solid dosage forns for ora

adm ni stration include capsules, tablets;25%ills, 5 powders and granul es.
In such solid dosage forns, the (L)-(+)-tartaric acid salt of the conpound
of Formula | is adm xed with at | east one inert pharmaceutically

acceptabl e carrier such as sucrose, |actose, or starch. Such dosage forns
can al so comp¥pcanequs iinjeigPnal implasd) ngsal. wamnali metdl, siblisguahcedopichier t han

such inert dlréd!&ﬂéﬁadrﬁinﬁtratudn“&ﬁd &t H)é‘ﬂ)nﬁgl?afgdswlﬁpE%ﬁcﬁﬂ??éé&%ﬁ@ar ate.

In the case of 10 capsules, tablets and pil
conpri se buffé?mﬁb“ ta@é?w%e dosggg fosms appIaPAte fos Eéahr%zém@ftadmmtragmome pr epar ed

wWith enteric coati Bgfd dbsdtiel fdrrA for GFal friRstia8bn %&Jd&é’é&&b?ﬁé@l%%ﬂl& ncl ude
phar maceut i_cal accept abl e emul si ons, solutions, suspensions, syrups, the

elixirs coRt alpﬁ%ﬂﬁ"s aﬁxgrqranlﬂﬁq uBriteh E‘B'ﬁﬁ?ﬁ?gﬁ fesms the (L)He)-tareric adid palbef wat er.

Besi des such ithe&bmgblnest Eorrrlﬁ_a CRNRfeikdd ANS 2€ MhstbRe ihdie bhshmatslitidy
such as wettin ts, emul fé/l n% and suspendi ng agents, and swe ten| ng,
flavoring and g?élﬁtﬂ? FEMEG SHE 25 BHERSH SRS Oh SRR RYch dosere Jomsvean i on

for parent er alalstdedngriser as imnnanﬁrbud:e saditrdriaﬁs@d%m% ofHer tHaR-AAH GREH
sol uti ons, susdoluenl ons, non- agueous sol vents or

vehicles are prapyrehd: d}’%%fmg 68?'3&5?19? & %‘eé'luifbﬁtﬁ‘ar%géﬁ A €288 PE, such
as olive oi0 aagsdes,namets ang@illalthenosaagé formsamay Blse compmsy &ﬁeﬁﬁ%@één@UCh as

et hyl ol eate. a So_cont 'n dj uvants suc

pr egerw ng, mﬁﬁ?&s Qﬁ’éﬁuf éﬁtg ¥ RIFRIEY o gﬁﬁ"éﬂéﬁ? N¥hey may be
sterilized by, forLIqax@nqmsegtEfiohtls doi amalt bdmintsiratiorb dedigde @hémﬁﬁbuﬁcﬁﬂﬁ
filter, i nc | r into t ositio

i rradiati %g th%cggt%ng%s%lgﬁése éoHﬂéﬁJ‘%g?;% 'E)ﬁsﬁg e E’&n%'&(g f?'gﬂ'é"”g'l*ﬁﬁﬁtl can
al so be manuf adiugPEdEomMMerie usest n ﬂ?f‘- ast, sueh es watdri (Besidesosich s dideineh can
be di ssol vesl lébrﬁﬁcsrtnbhecmtasb nnc‘llfdesa(a[mar‘hg wch%rs%étﬁﬁi’g adeﬂlﬁegﬁgmrﬁ iﬂéﬁa um

medi ately before npositions for rectal or vagl na tration
are preferablyS “‘?EB%B%F??W? S84\ jegisning flaverngand quh‘"h’éﬂjﬁgqnéﬁn to the active

substance, exci pi enP@parflosdlCltcer@ingOfA ths!tih@ntiBh Br SHRERSl Hddhiti&ation
include sterile aqueous or non-aqueous solutions, suspensions, or emulsions.

Examples of non-aqueous solvents or vehicles are propylene giycol, polyethylene

20  glycol, vegetable oils, such as olive oil and corn oil, gelatin, and injectable organic

esters such as ethyl oleate. Such dosage forms may also contain adjuvants such

as preserving, wetting, emulsifying, and dispersing agents. They may be sterilized

by, for example, filtration through a bacteria-retaining filter, by incorporating

sterilizing agents into the compositions, by irradiating the compositions, or by

25 heating the éompositions. They can also be manufactured in the form of sterile

solid compositions which can be dissolved in sterile water, or some other sterile

injectable medium immediately before use.
Compositions for rectal or vaginal édministration are preferably
suppositories which may contain, in addition to the active substance, excipients

30  such as coca butter or a suppository wax.

Compositions for nasal or sublingual administration are also prepared with
standard excipients well known in the art.
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Conpositions for nasal or sublingual adm nistration are also prepared with
standard excipients well known in the art. SUBSTI TUTE SHEET (RULE 26) WD
98/ 58948 PCTI 1 B98/ 00874 -26 The dosage of the (L)-(+)-tartaric acid salt
of the compound of Formula | in the conpositions of this invention may be

varied; howgnsygssdsg |S necessary that the ampunt thereof pg.rd% /Iaosg‘pat a
sui tabl e dosage formis obtained. The selected dosage depends ‘upon the

desired therapeutic effect, on the route £f 5 adm nistration, and on the
duration of the treatnent. Generally, dosage |evels of between 0.0001 to
100 ng/ kg of body weight daily are adm nistered to humans and ot her

animals, e.g., manmals, to obtain effective release of growh hornone. A

preferred dosage raﬁgeo!ségeoof(iﬂe 1L9-(B-tErtdre/ det §Hit mﬁyca»ﬁ,bma d#@bhﬂ{ulx\blnCh can

be adm nistered as a ose or divided into nmultiple doses.
fol | owi ng sché‘heec‘?m‘?%gpf‘gf’gg"st'H@@%Wé?@s"a&ed't'}ﬁ’é"e{’ﬁﬁ 'tcweqeaﬁrmaémc. d
salt of the cocimpunntheadof feer suthahit a Shitabky 8&igei 1B G2bBGInad.S TR Esfdeasy cal

center. In the sche Prt"is us tqg i.n ate an itable am ne protectin
o oun that  vdoRS GAPSRIE { BPThate SRIHcddPSE BHet” b roMS ey

(RULE 26) 80 infi@&tiftioRCarid &9 8e0fiBatibn of e tr@atthet. 0GefkRally, Hosdgedelels BF | '
rt NNHA | (ﬁ&wggnt 0.806P }o 166) mg.luk%':g%K ﬁcgdﬁeight Jg—ih[/\l a’r\é [Qldr]:'xi-ngt:e??'ed] toJ h%la\les 0do
and other animals, e.g., mammals, to obtain effective release of growth hormone.
A preferred dosage range is 0.01 to 5.0 mgrkg of body weight daily which
can be administered as a single dose or divided into multipie doses.
10 The following scheme illustrates the synthesis of the (L)-(+)-tartaric acid
salt of the compound of Formula |. The symbol **indicates a stereochemical
center. In the scheme Prt’is used to indicate any suitable amine protecting group

that will be known to those skilled in the art.
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_ . ' ' trated in the

fhe follow nﬂ desclrl b?f}etpgl Fg\?mpﬁgogetsg(rai E)'?iagal O'P?]el lalm'uﬁerprot ecting group

foregoing scheme. In i rotecting group BOC. Step

Prt is illustrated with the preferred anine p tic solvent 5

a: To a solution of conpound A in a reacti ?gf Lpggltyp%:\;r(g?rohp%l £ oy mani de)

such as acej@pgsssdget hyl ethyl ketone 01[ b bly 0 C is added preolyi

at- - about 0 C tohlroomdterrperat E{)ﬁétgrgugg@syu 2C’CB CsCO3 or preferably

chloride hydrochloride, a car b e sl ’ ni um i odi de.

potassi um car bonat ebanfl p(zjt)a?:SItch)malbgglt d?OOE: tg? ;?glrjg)tl): §m(;rocl for about 2 to

After stirring at about - M : d and
hours, the ice bath is renove .

16 hours, preferably for 10 about 2 rs, _ . ture s

DABCO (1, 4- di azobi%?cm?"ﬂ?‘g-%@@‘mn@)e sepaddiethe ToRto®AUReE Kl Hee

o bl ar or gaoegoid setind i e Sécchfio] BerRing pratectos et bl y | PE

non- pol ar orgapi ¢ sol ve g - d- usin

(i sopropyl et E’Fsr?te?Wéh&%Hﬁf%Tep@Vme D'Stecsmgrgaﬂéed’cgﬂﬁdmrkgt egpb: A go%

standard net hods Kisea:e at .tk bt E&nyddﬁh% in: rgaﬁlggdgen% ARG solyert hanol |

aqueous solgut | Heh % CFBmZNHWﬁgk%o&}w azmgfeauleMGn(dmﬁethﬁiEﬁﬁhﬂiUbW s

wat er or tg' ueHE) SpraEPEranhy e oung B_i n organi c_sol vent

extracted wit halbetl Oe‘f@]-ctoTtggrl'%yﬁfrmétéetﬁ%, c}{resfg%rgrﬁsp %ddédaqq%fa PisPie pllone

such as ethanql or prefer ’ . i £l | owed

extracts cont gﬁyﬂﬁ%ﬂgﬂ% ArfRfeRnstes sace, & erCC)i.UGS(g‘tei 'g)'oﬂ'bﬁég%%'fg%éf'hm

by acetic acicdrbohbRe srRPStbMIiddidE S 'tet"\tlggﬁgfaﬁﬂgﬁo&um m,d@#eeréggryst'gﬁ%gtrs_ The

preferabl Y. 70&% uf-§6 °g§$§;‘£ut§8 °€o&¥£;ﬁ@@f@f@moaﬂﬁjtomd@§ ip?@draﬂ.ytfgr an

reaction mixt f°8Y5-€9¢ rganic l.ayer is separated and wor ked- up

aqueous bage swebt a2 NabGSS. fhbe ic8" IBth 2l§ tgergl?vgfjd g%po%gcg §ép c: An

T A R Dot S oA A | The st s ey lfosabduprECc  aci d

acid such as 4% ﬁyq. o %?'Tﬂih’i)ﬁ, L [ of-compound Cin a

such as met harg@suinf and po@ed ints a&ﬂﬁlﬁﬂe prlé/?t@%#%é%@wopqré:{ $VERtiSUsy  The

) S BB 3l e dsoman sty maraapm oon

m X - ' m ne,

temp., 30 prefseparated anczw‘ﬂ'mh-'ﬁm%ﬁin@n.s@ﬁér?g '?%ﬁg‘ﬁ g”vé’ﬂ‘ oo thd 'rar%\t Pc}lo Vel m

NHacH 1 s 1%dd‘§:ﬂrb8urgd"§_ TR it on Im)(;r ani ¢ sol vent and wor ked-up using

tenperature, diluted Wwth additiona org 4 9 §&J§§EETL&E§ SHEET

st andard net hods ki§&mbiA 70%haquebts SOILYOredIIC e PGUG 2 1S"US aqueous

(RULE 26) solution in ethanol, water or toluene, preferably the 70% aqueous solution of

CFaCH.NHNH, is extracted with toluene. To a solution of compound B in an
organic solvent such as ethanol or preferably toluene, is first added the toluene
extracts containing the anhydrous 2,2,2-trifluoroethyl hydrazine, followed by acetic

acid. The reaction mixture is heated at about 60°-110 °C, preferably 70 °C, for

20

about 30 minutes to 12 hours, preferably 2 hours. The reaction mixture is cooled

to room temperature and neutralized with an aqueous base such as NaHCO,. The
organic layer is separated and worked-

up using sféndard methods known in the art
25  to yield compound C.

Step ¢: An acid such as HCI in IPE or ethanol, triflic acid or an alkyl sulfonic
acid such as methanesuifonic acid is added to a solution of compound C in a
reaction ‘inert organic solvent such as EtOH, IPE or preferably CHCl;. The

mixture is stirred for about 1-2 hours, then cooled to about 0

°C to room temp.,
30 preferably 0

°C, and then an amine base, such as triethylamine, or NH,OH is
added to the mixture. The mixture is allowed to warm to room temperature, diluted

with additional organic solvent and worked-up using standard methods known in
the art to yield compound D.
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: - -Tartaric acid,

PCT/ 1 B98/ 00874 -29 Step d: (D)- or (L) _

\é\?egglr551§?38( D)-tartaric acid, is added Eo C(r)gFalrjgd DTlhg ﬁici:ap:/;/vgt g[i ed
11 to about 9:1) at about room tenpe e.
g?b(r)gt)mStérrpgrature for about 15 minutes to overnight, preferably Cone. 5
overnight, wbessghs d is filtered, collected and washeddvat - hgoogﬁe ,
to yield the conmpound of formula E, pr(;I er %bl yTgogpgglnu“ oln o
- f a single enantioner. Stepe: n.

(I\I-D?Botc?gte:ﬂlg, opr ef er ablgy N-130C (D)-serine, (compound F) in THF/ DVF (about
1:1 to about 2:1) at about O Cis added n-BuLi or ar pgt :tSSI g(r)nUt 0 C 10 for
about 10-30 m g pr otk SbLy S0 e anc peh Btk bR s, raskpado <
2dded.  arter GEPRRRT B rebmeEpabe s ardout3 ratagobiovonbemperfiidd
hour s; t he reaThe orixtunel Dstitrn@dil_% ;@_@mcggﬁgﬁg@g fgﬂ fﬁ@xﬁuﬁ]t@ o ?#t% QV?’Bing '

i S 1S .
:Boﬁﬁ ugouihgci g’&iﬁ%@%gﬁwpﬂ{\l@% $olid i, Bliered roolledteshant Washeelavithvaieaceadid. an

organi ¢ sol¥ento yiaid theasonfgddal 2 firmbiBIE, pﬂeﬁer-'ab@_cgfngaur“&E ?soqugt@?{;&}% wor ked- up

i 8faply
i dar d.; . known in the art to yie conpou
ﬁ:i/inggstﬁg R- c%'n %gﬁ%{%ﬁ' at the stereocenter, also known as the

i j ic sol vent
0 I g B8l SOOI S
Sugh v 1-TT)F i %ﬁé@‘d‘ 'lé)n*“ %’@M%ﬁb%ﬂﬂdﬁia@%@i@ @mbhummstamespaﬁulpm c
g?i d. The soliars sotéi;didrﬁE@g?@aﬁgﬁb@h\gﬁﬁ[}eg%ﬁi%%ra@ i?%ﬁ %{; o e (LD
St ercocont B Bho BT BB, Erelirey Sermin: thenABtopbenayinomdatl dskan Of
Cor b bt OxY Car Bafyh AT e Bl I 1t Bpl g o] 399Kt 728 PAuTS 1P geacton. | -y
- xycar - 2- 1 ( r .
tei[ter uzg Zmd @%ﬂﬁ% %;/T‘II&‘&ﬁ? ngg‘iucﬁca%tqrﬁr@vweawmnd ahequedas aciansugh x5 ure i s

_ : , nched wi.th an
gt 2 IO st el o S MR e,

iti i &8I WASSH: and, M Crganist $pNenh sethase Ciladl, tohePmr gani ¢
t or gani
Pg;telrt: gnggﬁ)\gﬁrﬁﬁ%epgaﬁ@gmtloeds WRrkedsip siag %hfgjﬂgga @E]&{I&gg?&?p@\ﬁw ;tﬂen ?%Zg art
210, Comeed e kAl o B
center also ' - . aci |
th E;Foest er or PYNEsHHe (PleenartiomeOH, - O(C, - C4)al kyl or halo), the acid is
preferred.

Step f: To a solution of compound G in an organic solvent such as THF .
IPE or a mixture thereof, preferably CH,CI/IPE (about 1:1), is added an
alkyl sulfonic acid such as methanesulfonic acid. The solid is filtered and washed

CH,Cl;,
20

with a CH,CL/IPE mixture (1:1) to afford compound H, preferably having the R-
configuration at the stereocenter, aiso known as the (D)-enantiomer.

Step g: To a solution of compaound H in THF/water (about 4:1) is added 2-

tert-butoxycarbonylamino-2-methyl—propionic acf&-z,5-dioxo-pyrrolidin-1-yl ester

and an alkyl amine such as triethylamine. The reaction mixture is stired at room
temperature for about 1

25

-24 hours and quenched with an aqueous acid such as

10% aqueous citric acid solution. The mixture is partiioned with an organic

solvent such as ethyl acetate and the organic_ layer is separated and worked-up
using standard methods known in the art to yield compound X, preferably having

30 the R-configuration at the stereocenter also known as the (D)

-enantiomer.
Compound X can be an acid, alkyl ester or acid halide (X is OH, -O(C+-Cy)alky! or
halo), the acid is preferred.
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SUBSTI TUTE SHEET (RULE 26) WD 98/58948 PCT/|1B98/ 00874 -30 Step h: (a)
Compound E, preferably the (D)-tartrate of a single enantioner, is added
at about -35to 0 C, preferably at about -6 Cto ethyl acetate. The
solution is cooled to about -30 to -50 C, then an al kyl am ne such as
triethyl amweos/sssssadded. The reaction m xture is sti rred BQHQWL 430-90
m-n. at a tenperature 5 between about -78 C and about 6 and filtered
to give a solution of the free base of conmpound E. (b) Wen X in conpound
X is OH, compound X, preferably having t#& R configuration at the
stereocenter, is added at about -78 Cto -20 C, preferably - 10 35 Cto a
reaction inert organic solvent such as ethyl acetate solution containing

riethylamine  and PEAAG o adiieE SRlafl 1nd®) e 2B <M simone) (S0
in ethyl acetiatasifed aTlabowted8t tof °Gi pteferadly @t aboutr-6ACf wretAyiQitbtale. 24nbour s,
ref or oty hostohsnes SR Shoul I8 0t Biéh o g such abgetiyiamine
configurati onis adtled XherreactivpouixtlireXis stind, fof Q53U BAHOXminS RGN pefatgRoOUt - 78
the free baccl el bt E and an ai kyl antne such as triet ﬁ& o ne. | The
reaction m xt tfée°G sndsauour 20 POy afiofiiterdd 2 glveld SomtiorhbP e Bes®ateafd then

wor ked up uaggn "ﬁﬁ rd 20 net hods known in the art to yield conpound J,
preferably having e absolute and relative 3a-(R), 1-(R) configuration.

When X in corrpound(bXWlsenE(erEQWMdPyrs OVMﬂeﬁrﬁpdehylpréfgragryq{b@ngq? R- (th
cormpound X is, ol.ution, of. t ee or conjugate basé of E (the
conj ugat e basegrqgsgt'[."?("ﬁlglﬁ1 #’J’Fof\ﬁ\'ﬂt%'éraé’%m’ at gbout kg8 4( M9 G Psferaplvef er abl y
25 al um nd®) BS °©nepaead|obyrv':rt|:a@bhlagotvbﬁ Juﬁﬁ%s %myﬂﬁcbéiﬁé%omtn&h c&rhlglnlng
appropriate n [ t hi um or

NaN( Si Me3) 2 orh% Bﬁ < comlRRI'('@ Qg?szlﬂe%h(ﬁ‘)ﬂ:‘l\?ga'kﬁﬁy“%ﬁ fyeh @rql‘g}hﬂﬁmmﬁeagent
preferably di enthyPPAARgrespana prb:rspmrﬁlBacnorcyMé/Nnh?d‘rwef (5084 ¥y bthl 4aidym

t f f b I
eactton | ner traarvad ERIR sied Bl 1 o0 Bnrs o wihSawp vaariendar

reaction ni xt (Meghqds kepwvp irethefast toyisidiconpc@ad lppreteratily Ading the 20sdid@ dagand
wor ked- up 1gsi mgatﬁ,teaygq%'q_@tcggga‘rgdmm inthe art to yield conpound J,

When X in compound X is Cl, compound X is added at about -78 °Ctoa
reaction inert solvent such as dichloromethane solution containing the free base of
compound E and an alkyl amine such as triethylamine. The reaction mixture is
stired for about 1-24 hours at about 0-30 °C and then worked up using standard

20  methods known in the art to yield compound J, preferably having the absolute and
relative 3a-(R), 1-(R) configuration.

When X in compound X is -O(C+-Cq)alkyl, where methyl is preferred,
compound X is added to a solution of the free or conjugate base of E (the
conjugate base of compound E (-NM where M = Li, Na, K, Mg or Al, preferably

25  aluminum) is prepared by reacting the free amine base with the appropriate
reagent (i.e. M=Li, butyl lithium or LDA, M=Na, NaH or NaN(SiMe;), or M=K, KH or
KN(SiMes),, or M=Mg, any alkyl Grignard reagent, preferably diethyl magnesium
bromide, or M=Al any trialky! aluminum reagent, preferably trimethyl aluminum)),
preferably aluminum, in a reaction inert solvent such as dichloromethane and the

30  resulting reaction mixture is stirred for about 1-24 hours at about -20-110 °C and
worked-up using standard methods known in the art to yield compound J,
preferably having the absolute and relative 3a-(R), 1-(R) configuration.
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preferably having the absolute and relative 3a-(R), 1-(R) configuration.
SUBSTI TUTE SHEET (RULE 26) WO 98/58948 PCT/|1B98/ 00874 -31 Step is An acid
such as HO in EtOH, nmethanesulfonic acid or triflic acid in CHC 2 is
added at about 0 Cto roomtenperature to conmpound J in CH2Cl 2, IPE or
THF. The m wiosgsdss stirred for about 40 minutes to about Cﬂﬂ%ﬁ% room
tenperature, then a saturated agueous base such as NaHCO3 iIs e unt|I
the 5 solution is at neutral pH The orgaic layer is separated and

wor ked-up using standard nethods known in the art to yield conmpound K,
preferably having the absolute and relative 3a-(R), 1-(R) configuration.
Step j: To a solution of conpound K in an al cohol preferably nethanol is

added L- (+) tartarStepaicAd ac"arwcneawton@nemwwt@desunﬁintdé&@o#ﬂﬁ.c%@% 1h12
W t an

hours, 10 fi nce ed. The crude residue is | ute

organi ¢ sol ve#i{"%él I‘?%dié’ ﬁ?/‘?”técgttatr@m RYBRIBUERY COMBAMRA din StieGl2,tIBEcool to
room t enper at or BHF. Trrre mixkdre is snrfed toR rBBuelE! nfiiitedd Sodlit b€ derbdmh
tartaric aC|d eFa[t gﬁe co d of Formula 1 as white cryst als

preferably half 84 £ quEPYs P3se Sygh @x)NaHCO4 R)adsedfunguthat i on.
15 The fol$ omsmgloaxmrmlrteutrsl P OVITdestghfie 14yRe i sedAPted %df\kﬁrké'&% u

I ded to he a | $19c1 osed
vont | on. 0% Rahders 3dlnbds B BRE tﬁme'e?ﬁo%mb%%gta'ré’f&aﬁ&navn@ Beints

wer e taken Oﬁb@lmehﬁ refdtye JagR), At (B camfihusdtionuncor rect ed. Proton NWR

spectra were reco XL- 300 ruker AC-300, Varian Unity 400
or Bruker AC- 250 2%{3; g@%SMglé‘n%’céﬁmpsoﬁp?t@“é‘\nea"é’ﬁt‘ﬁlr%@?éﬂbw mey@nesisper

mllion down PddadiL{t)olertatic aoidt HTHes rdaatien mEt@eTs etifed for about 1-12 hours,

2- A 1- | hyl).- 2 3 din 2
Ji ot i " gl S8 R AR O IR WG Ui i g S senents

clpyridin 5- yp:pcrbgsh?qhyl acetatg, hgatmlang)rslqwlpaldnwedetolcobﬁt)o fodft tfeﬂr{p%ra%re

4- Oxo- 3- d I tent butyl
cstor 3ot hyl eerer pares sBuehke ) A he ) BRAC R bl 7S apmnpua |

acid 1-tert- bﬁP?"”'%k?%?Nhée Costaa, Péﬁgf@fébly(fﬁﬁlnetihagabs&&téammélatlverBam:df {40 n)
at about 0 C ywscoafigladtign.col yl 30 chI or| de hydrochloride (5.7 g, 34.7

mrol ), potassi um cagbonat e
. ), P t1§ %e Porﬁowmg(example% provnded for the purpose of further illustration only

and is not intended to be a limitation on the disclosed invention.

Silica gel was used for column chromatography. Melting points were taken
on a Buchi 510 apparatus and are uncorrected. Proton NMR spectra were
recorded on a Varian XL-300, Bruker AC-300, Varian Unity 400 or Bruker AC-250

at 25 °C. Chemical shifts are expressed in parts per million down field from
timethylsilane.

20

Example 1
2-Amino-N-{ 1-(2.4-difluoro-benzvloxymethvl)-2—oxo-2-[3-oxo—3a-pyn'din-z-ylmethvl-

2-(2.2.2-trifluoro-ethvl)-2.3.3a.4.6,7-hexahydro-gy}ézolo[4.3-c]gyridin-5—yl]—ethvl}-2-
25 methyl-propionamide L-(+) tartrate

A. 4-Oxo-3-pvridin-2-vlmethvl-pioeridine-1..3-dicarboxvlic acid 1-tert-butyl ester
3-ethyl ester-

To a solution of 4-oxo-piperidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-
ethyl ester (10.34 g, 38.2 mmol) in DMF (40 mL) at about 0 °C was added picolyl
chloride hydrochloride (5.7 g, 34.7 mmol), potassium carbonate (14.4 g, 104.1
mmol) and potassium iodide (5.76 g, 34.7 mmol). After stirring at about 0 °C for
about 2 hours, the ice bath was removed and DABCO (973 mg, 8.68 mmol) was
added. The reaction mixture was stirred for about 30 min. and poured into a

30
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mmol ) and potassiumiodide (5.76 g, 34.7 mmol ). After stirring at about 0 C
for about 2 hours, the ice bath was renoved and DABCO (973 ng, 8.68 mmol)
was added. The reaction m xture was stirred for about 30 mn. and poured
into a SUBSTI TUTE SHEET (RULE 26) WD 98/58948 PCT/|1B98/ 00874 -32 m xture
of wat er angoloBkgosghe organic | ayer was separated and wash ]
satur at ed aqueous NaHCO3 and saturated aqueous NaC, dri edﬁéivig?&/ﬁggsm nd
concentrated in vacuo. The crude residue-38s crystallized from hexanes to
give a white solid (8.19 g, yield 65%9. "HNWR (CDCI3) S 1.17 (t, 3H),
1.748 (s, 9H), 155 (s 2H), 2.61 (m 11-1), 2.71 (m 11-1), 3.31-3.50
(m 3H), 4.11 2H) , 49(|d 11-1), 7.06 (br s, 1 H, 7.17(d, 1 H,
7.54 (m 1 H)m'%uf&d’f(\gateaapﬂ P, Thecirgania Jayer iwais rseparatark Bhe waghé® with
2-trifluoro- eEﬁM*a)e&a@.:e%@sﬂa@le;Eﬁ&%QMﬁét@d agueous NaCl, dried over Ng;S0, 2

oaqueous

razol or4. 3-clpvrijd 5-carhoxylic acid Pert-butyl’ ester
g\(;l ution of Cﬁ?!%ﬁ 2”(%02'9 EEE%PQS'BS'% waqemtalhmofrombexmmtmm aChzj was
extracted W t Qhit®@ kIR, 1 é@@@% )-lNI\]_PQ épéR) '19 t rQgugis made
according to step @”(@ 939)3” 5”- 1) rgto t‘ ?‘93&'%@3‘9

added t he eonth &% %é? &fﬁng“b)?ﬂﬂa(ﬁt §H¢cﬁ1’t3h3150rtgl Biﬂb 4attinigd ) 4,49 (d 1H)
2,2,2-trifluoraetbys, 1|.|7y1:lﬁ*p(alﬂe) 7f5qldno“q:)d t)%(g ic acid (121.4 g, 1.986

m)l) The reaction ure was heat ed at about 0 C for about 2 hours ,
t hen anot her tol uef B.2-Anfluonethe)-2.383 =,

hydr azi ne (50 puiazaiopt BEBeRtindBRaibe Elaexaémst [&erves heat ed at_about 80 C
for about 3.5%%@%d diluted with saturated
aqueous NaHCO3 (2 % %@%‘Pwtwwép weldNs B Hr@2% oL, aﬁ@S\Mh@@tamddh

sat ur at ed 1aquemusAmah) wel§ Ieeﬁa&é@whl&&ﬁ@{’e @aﬂs! %Bcrﬁﬂt rgpeg sblp gF

give an oil (754 % I zation from met hanol/ wat er ? e the 20
desired produc°lr°de‘f'§t'§ %FF%’ é’B? (4StERBGoER g) 1.653 MRl tolupe @008'04)‘8@5%& 9H) ,
2.53 (d, 1 H)addadm:(dmmbmd etd)eneaxte&u(bcsntanmatrlé)anrﬁa%ts(zrnoz a'|(fn.xoro§ ¢ (m 1
D it T e owbly Beed A i3 S¥eSeam e peqdion mixire was
2-trifluor oet H},ela)edZat@aoat B € for Apoualishues | gk aa&herotgt%gn§eﬁt|rao%|§ bfl 7'05}"|3 ?ne
25 Meth opwi se. to a solution
of the gpo uct rgﬁgt?%a?%g@ %yf}iazﬂqﬁwk%l &Wﬂse&gﬁd trgdea%on)mlm about
30 ninutes. Twas hasied ababaut B0UICHomalsow BiS hads foebieals word iapkratutd 18R cool ed

:E ﬁr gggﬁt ag ad dduﬁ{é‘é Wil Sathatddf Dyle3 0 RI%HQD (? L{TLThe tolue%ten?aT;)elr)an\s/a ssep%(rjaqgéj

and washed with saturated aqueous NaCl, dried over Na,SO, and concentrated in

vacuo to give an oil (754.8 g). Crystallization from methanol/iwater afforded the
20  desired product as a white solid (609.5 g). "H-NMR (CDCl3) 6 1.50 (s, 9H), 2.53 (d,

1H), 2.70 (br s, 2H), 2.88 (br s, 1H), 3.31 (m, 2H), 3.97 (m, 1H), 4.19 (m, 1H), 4.46

(brs, 1H), 4.63 (br s, 1H), 7.06 (m, 2H), 7.51(m, 1H), 8.34 (m, 1H).

C. 3a-Pyridin-2-yimethyl-2-(2,2 2-trifluoroethyl)-2.3a.4.5.6. 7-hexahydro-

pyrazolof4,3-clpyridin-3-one

l

25 Methanesulfonic acid (11.6 g, 121 mmol) was added dropwise to a solution
of the product from step B (10 g, 24.2 mmol) in CH;CI; (100 mL) over about 30
minutes. The reaction mixture was stirred for about 1 hour, then cooled to about 0
°C, and then triethylamine (18.6 mL, 133.1 mmol) was added through an addition
funnel. The mixture was allowed to warm to room temperature over about 1 hour,

30  diluted with additional CH,Cl, and washed with saturated aqueous NaCl, dried

over Na;SQ,, filtered and concentrated in vacuo to afford the product as a white

solid (7.2 g). 'H-NMR (CDCly) §: 2.51-2.72 (m, 4H), 3.35 (m, 2H), 3.49 (m, 2H),

4.03 (m, 1H), 4.25 (m, 1H), 7.08 (d, 2H), 7.51 (t, 1H), 8.37 (d, 1H).
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funnel. The m xture was allowed to warmto roomtenperature over about 1
hour, 30 diluted wth additional CH2CI 2 and washed with saturated aqueous
NaCl, dried over Na2SO4, filtered and concentrated in vacuo to afford the
product as a white solid (7.2 g). "HNWR (CDCI 3) 8: 2.51-2. 72 (m 4H),
3.35 (M 2Woodlssd® (m 2H), 4.03 (m 1 H, 4.25 (m 1 H), g%@g, 2H),
7.51 (t, 1 H, 837 (d, 1 H. SUBSTI TUTE SHEET (RULE 26) \&83 218

PCT/ 1B98/ 00874 -33 D. 3a-Pvridin-2-vinmegfvl-2-(2 2 2-trifluoroethyl)-2 3a
4 5 6 7 hexahvdro p_yrazol of4.3-clpyridin-3-one (D)-tartrate In a dry and
nitrogen purged 5 L round bottom fl ask equi pped wth a nechanical stirrer,
D-(-) tartaric acid (129 g, 0.86 nol) was added to the 5 conpound nade
according to Btep3a: -2VIn@tHR824P P-tiiffucPaefiv e S N\8 56, 7-6 & ahyd@4 30 L) at

about 17 C. oXd &Lk S at._room tenperature overni ght,

filtered, th;ﬁg% e Mge%ﬁgq%ﬁﬁashed with cold acetone and dried
under vacuum Thén  douand witegebtpairgeeds as rcamxdebétwm $IQ§R daligdtéy WithYd el d
78.8% . E 2-}&iManByt P % n di dg ensz oxv prop| oni c
acid 10 To a sol u?l:égln%?[& Eggf“f %?'93 gﬁ%@z é'é) Z@Srrﬁ‘l"ie i #° dh&ri xture
of THE (7P L)Cogmeumi/made 19coa1mgatmostep@ R48eg; amedmmﬁ arEtoHEAa R éslaut oxi de

[ uti 51 T reacti xture was stirre about
0°C For abouts 50 "y BT ) Tre RS RS bk Seihih oSt evemion, 2051

ol ) was addé"HzFe‘tdeff t”@r 5°'\ﬁa\r\'ﬁ$ ﬁg"et':tedranamEyem&t oole ackfope raﬁhgcdriﬁemd?&le}(t ure
was concentr aiae rhnTHé Y tit] t he reaction
m xture bet vve Ezougﬂhééﬁﬁéﬁﬁ@d’%paggv]&gpgfgé ¢ Pﬂ? a%r%{")s and adj usted

the pH of th A:,- RPOHamine 3H24-difiuprebemryloy)-grbsiosigueigus | ayer was
extractedd w ce Wtdha 4 |L, @-ﬁ@fh ution was dried over
Na2SO4, and cgncentr at gdﬂi n vg?:?g ?’Eseynﬁgﬁﬁé)égﬁﬁsoa}%éxﬁ e Bl 0 g,
yield: 70.9 %? L) and RMR @dp@tabost 9 °Gawdss added) pot8ssian (ten-bd@xide Hbiutign 94 (d,

1 H), 4.44 ( 1 4 84
(m 1H), 7P(§1§(Bg 4%63%0@ @%Ae ﬁ)ftlfell'ga(sﬁt'frfeﬁ@f@%’éﬂz&l%’x@i)ﬂubﬁ%pl oni ¢
aci d met hanestinf.dheR %ﬂkﬁluorgaemzyrrbrommo(qsmw zfzos’nencmr ﬂﬁél(‘ahdéd OReetep E
(1.19 g, 3. 5%4#rfMg to fd r i
met hanesuﬁ onic acgltg %oﬁ;ﬂ%ﬂpglat& EEtheZéaﬁQ% )%ﬁe % gongﬁ?tﬁ%@cg ToXAEHO dDout 10
m nutes. A solfMPVe MfedHt Eﬁg'ﬂm%ﬁhsursmﬁed rmmxreobetwebmtm&)n H,0 and 4.5 L

IPE. Separated the layers and adjusted the pH of the aqueous layer with 1 N HCI
to about 3. The aqueous layer was extracted twice with 4 L each of IPE. The

organic solution was dried over Na,SO,, and concentrated in vacuo to yield a
yellow waxy solid (518.0 g, yield: 70.9 %). *H-NMR (CDCl3) 5 1.44 (s, 9H), 3.73 (m

20 1H), 3.94(d, 1H), 4.44 (br s, 1H), 4.54 (5, 2H), 5.34 (m, 1H), 6.78 (m, 1H), 6.84 (m,
1H), 7.30 (m, 1H).

F.

salt

2-Amino-3-(2,4-diﬂuoro-benzvloxv)-propionic acid, methanesulfonic acid

To a solution of the product from step E (1...19 g, 3.59 mmol) in CH,Cl,/ IPE
25 (1:1, 12 mL) was added methanesulfonic acid (1.72 g, 17.95 mmol) through a
syringe over about 10 minutes. A solid immediately precipitated out of solution.
After about 1 hour, the solid was filtered and washed with a CH,ClL/IPE mixture
(1:1) to afford 939 mg of product (vield 80 %).
G. 2-(2-ter1-Butoxvcarbonvlamino—2-methyl-propionylamino)-3-(2.4-diﬂuoro-
30  benzyloxy)-propionic acid

To a solution of the product from step F (520 mg, 1.46 mmol) in THF/water
(4:1, 10 mL) was added 2-tert-butoxycarbonylamino—2-methyl-propionic acid-2,5-
dioxo-pyrrolidin-1-yl ester (438 mg, 1.46 mmol) and triethylamine (369 mg, 3.65
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After about 1 hour, the solid was filtered and washed wth a CH2Cl Z/ | PE
mxture (1:1) to afford 939 ng of product (yield 80 %9. G

2- (2-tart-Butoxvcar bonyl am no- 2- et hyl - propi onylanmino) 3 (2 4 difluoro 30
benzvl oxv) -propionic acid To a solution of the product fromstep F (520 ng,
1.46 mmol ) woodsessvater (4:1, 10 m-) was added PCT/IB98/00874

2--t ent - but oxycar bonyl am no- 2- net hyl - propi oni ¢ aci d- 2, 5-

di oxo-pyrrolidin-1-yl ester (438 ng, 1.4&4mvol) and triethylam ne (369 ny,
3.65 SUBSTI TUTE SHEET (RULE 26) WD 98/58948 PCT/ 11398/ 00874 -34 nmol).
The reaction mxture was stirred at roomtenperature for about 1 hour and
quenched wth a 10% aqueous citric acid solution (10 nL). After about 15
mn., ethyl &E©)atléererrtian mius mmaaurobmempg:amrefdramm VRéurgAgar at ed
and washed tdhchad Witat nd concentr at ed
in vacuo to Wh%l ve a gge%%%ﬁ%{% &Rgac‘dg;ogggg ¥8"\$ﬁ G’E%ﬁﬁ . Mig., 1. 38
(br s, 15H), 8t 7'7“6—%?‘9 P 'N)) wag Me@@ndm&orgamc &aer(was @d}am@%mnea H),
7.41 (m 1 H) witif .safr.

(1-{1-(2.4-Difl uor o- éﬁgﬂféuﬁ‘{f‘nﬂ{?%'vld?e% O8 N850 and casgentiAted; i, vasug) thet hy |
2-(2,2.2-t7i f ByBRJOFNKEI4H 1 mgs Mas%)nmmar(moapwmdwwwh cdpyddin 5

vil ethvlcar I 1 ester 10 (a)
To the corrpouI?llcejﬁnr?éj(jzeda‘(I:lg%Ir4 I 'ng’ ?Eys@gz ﬁbqﬁg‘f%@?“ qu?#ﬁ)f %as added at
about -6 C toHet hyMﬂE@MLJ_MMMHﬁJ gfgi-12 L
round bottom bliask. wfkidrek CFaSS e Th ol utron was
cooled to about, - P > s added
over about 45&i¥caban i¢ acic te g el about 90 m n.
at a tenpepature 1 lq%tmg 0, flltered into a 22
L round bottom fl agk edgm?p\%nglt'! %ﬁ%tgr%cgﬁg’é’a‘g é%s %1 i$h 1e2HPP) AEst at e
(2068 nL, pre?8%A %tdibpat ébé‘utp ethyr)ecqgtet(ﬁn 7§ k) it laedr§ amamh-agaq ,asfged whit e

solid. (b) Th%mrﬂéﬁﬂmcha%@@un?ﬁ&ﬁkm B%helRamid ?Q"%(S}(ﬁégﬁ&é{}'?ﬂ W@s by

added at about -30 Cto an e acetate s oduct
from step H(afPoutzfo e éf‘?ﬂ/F@ﬂMﬁmlOGS@QML 2.8 mnst)lv)asaddiieﬁ’%éf about 45

(1- pr opanephospfifed. c Tael I r et acetate, 916 nL,
1.53 nol) hEF’r eaction %aﬁt%bﬁrag&mﬁ%%g étﬁ?éé&?%?{;utréo r?1/ 3 SUIEMRRERLWED wi t h

wat er and 'at QPSSR 2RGHEDOS ONATI abaiiti-4Q1 °C o iereNrRS@422 b dogans@mht Adskd | N
vacuo to gi ve puRRdwit HittdgeARn8Washéd WRSENGr ackl-fl &068 %’IL, pr@-cooled to about

-50 °C) to give the free base as a white solid.

(b) The compound made according to step G (425 g, 1.02 mol ) was added

at about -30 °C to an ethyl acetate soiution containing the product from step H(a),

20 triethylamine (654 mL, 4.69 mol) and PPAA (1-propanephosphonic acid cyclic
anhydride) (50% in ethyl acetate, 916 mL, 1.53 mol). The reaction mixture was
stimed for about 1 hour, washed with water and saturated aqueous NaCl, dried

over Na;SO, and concentrated in vacuo to give the product as an oil (636 g, yield:

87.8%).

25 | 2-Amino-N-{1-(2,4—diﬂuoro-benzvloxvmethvl)-2-oxo-2-[3-oxo-3a-pvridin-2-
)Lmethvl-z-(z.2,2-Mo-ethvl)-2.3.3a.4.6L7-h.exahvdro-pvrazolo[4,3-clpvridin-5-
yll-ethyl}-2-methyl-propionamide

Methanesulfonic acid (258.3 mL, 3.98 mol) was added dropwise at about
15 °C over about 55 minutes to the product from step H (566 g, 0.796 mol) in
30

CH:Cl; (11,320 mL) in a dry and nitrogen purged 22 L round bottom flask
equipped with a mechanical stirer. The mixture was stirred for about 40 minutes
at about 20 °C, then saturated aqueous NaHCO; (8,490 mL) was added until the

PH was about 7.8. The organic layer was separated, washed with water and
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25 1. 2-Amino-N-f1-(2 4-difluoro-benzvl oxvnethvl) 2 oxo 2 r3 oxo 3a pvridin
2 ylmethvl-2-(2.2 2-trifluoro-ethyl)-2 3 3a 4 6 7-hexahvdro pyrazolor4 3
clpyridin 5 yl1-ethyl)-2-nmethyl-propi onam de Met hanesul fonic acid (258.3
m., 3.98 nol) was added dropw se at about 15 C over about 55 mnutes to
the productwbrgsgesd ep H (566 g, 0.796 nol) in 30 CH2Q 2 (Jdpefloids) 1N @
dry and nitrogen purged 22 L round bottom flask equi pped with a rrechanl cal
stirrer. The mixture was stirred for abo®f- 40 ninutes at about 20 C, then
sat urat ed agueous NaHCO3 (8,490 nlL) was added until the pH was about 7.8.
The organic | ayer was separated, washed with water and SUBSTI TUTE SHEET
(RULE 26) WO sat yrated aqueous NaCl, dried
over Na2SO4, %ﬁj co%ggﬁgalﬁe I8| ﬁgo\?é‘(’: réﬂ?go gﬁa"cema |1} VBFditRcafiqrass. 8 g,
yi el d 80% . Janalymiedust (4888, gieltt &1%). ucr o- benzvl oxymet hyl )-2-0x0 2 r3 oxo
Ba pyridin 2 jyl meihinde-(£ ! x L _
7- hexahvdr o- pyrazo or . ’ ST FFEE YT pragnam de
L-(+) tartrat EMYRYiac-aod. & s.'-:'se a6 pzdio[é 37pwidinGs-6 nol ) in

met hanol th },ﬂe& o'naﬁ-aR}é’Lq(J??;r{r&Q" fl ask eqw pped wth a
rrechanlcal StTFrer.was a T rart c acid (90 g, 0.6 nol). The
reaction nmixture w2 §Q'P‘|*qnéli fHQ)Pfodmmr[ongmm (370 gat0.camolin rESBth@nolf(u otered and

trat ed. ml) 0 t 4, 560
oL L7 UM 1R AT S T Al 0,

over about 17UthETREC agif(9848 P-§ mels Fhe reastiod mixtdredwascsdired fg-lauauvm&nﬁn

t al d4 .28 (d,
(i; Yi)? ? Sgp(?%%i)%&% €, (f?té%d%ﬁd Qo é@nﬁ’%l%d l{glim%greis@(sﬁﬁod—lf Vzlg‘l q;lzyl (
11-1). 5.9 (tacetate (4,560 4nla6he¢3sd a@rappumoseqm dd)ly aflowsdd fo a&n(tmroaﬁlr 1)

‘21 ég ‘21 gg g nm1 teﬂrﬂpeﬂa)ture%vzgaé&xt 13'19%5%%@#“,35 ﬁ-;;el %%gmiﬁze(b? gl(\,leymfegl_i)
MeOH) . SUBSTI WSSHEEﬁS(TQSL‘E (B3P 4D, 08418 TBAS. PCNMHB&%@QSM 5 s?ﬁs PcRCDUCT

CLAIMS What g @'@J {FEPH)' Ytk ad{R, (hy, A 187082008 &8 8 38). 5 2% b0

conpound of Forrru
4.56 (bs 3H). 4.36 (s, 2H), 4.31-4.25 (m, 1H), 4.13-4.06 (m, 1H), 3.78 (d, 2H),

15 321 (t, 1H), 3.18-2.96 (m, 2H), 2.65-2.55 (m, 2H), 1.57 (d, 6H). MS: MH+ 611,
[a]**® +22.03 (c=11.9, MeOH).
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F F1F3\ %0 O Pf NHZ NOOF M M N-5 2. The (L)-(+)-tartaric
acid salt of the conpound of fornmula | according to claiml1l wherein the
stereochem cal configuration is 3a-S, 1-R 3. The (L)-(+)-tartaric acid
salt of the compound of fornmula | according to claim1 wherein the

st er eochem oab9sessgfsi guration is 3a-S, 1-S. 4. The (L)-(+) - peirhidsiosssaCi d
salt of the conpound of fornmula | according 10 to claim 1l wherein the
stereochem cal configuration is 3a-R, 1-Sag5. The (L)-(+)-tartaric acid
salt of the compound of fornmula | according to claim1 wherein the
stereochem cal configurationis 3a-R, 1-R 6. A process for the preparation
of the (D)-tartaric acid or the (L)- /e--CF3 NN O NH tartaric acid
salt of the compound of formula (ERROBICWOLAMS SUBSTI TUTE SHEET ( RULE 26)
WD 98/58948 PCT/ |1 B o3 ,/--CF3 NN O NN Hconprises reacting
t he conpound of fomﬁgggléwwﬁ%) , With (D)- tartaric acid or (L)-tartaric
acid in about 8:1 to abdite (9:-(3)-tartaticiacid 64it GRIRE BHRPNRIRI Forbudy t €Nper at ure
bet ween about 0 Cto roomtenperature. 7. A process according to claim®6
wherein (D)-tartaric acid is reacted F

F
F,C °
" N NH2
|L Me Me
I
5 2. The (L)-(+)

-tartaric acid sait of the compound of formula | according
to claim 1 wherein the stereochemical configuration is 3a-S, 1-R.

3. The (L)-(+)-tartaric acid salt of the compound of formula | according

to claim 1 wherein the stereochemical configuration is 3a-S, 1-S.

4, The (L)-(+)-tartaric acid salt of the compound of formula | according

to claim 1 wherein the stereochemical configuration is 3a-R, 1-S.
5. The (L)-(+)

10

-tartaric acid salt of the compound of formuia | according
to claim 1 wherein the stereochemicai configuration is 3a-R, 1-R.

6. A process for the preparation of the (D)-tartaric acid or the (L)-
/—CF,
N—N
4 o
N
N 7N
H —
tartaric acid salt of the compound of formula (E), (E) which
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5 wth the conmpound of forrmula (D) and the conpound of fornula (E) has the
R- configuration. 8. A process for the preparation of the conpound of
formula (J), FFNO FCWNNNHPrt 7 OOHM M N wich conprises
reacting the //---CF3 NN O /N N H conmpound of formula (E), (E) , with
t he conpoungloefsshgy nula (X), F, F OO X YCN11X NH Prt @Gﬁ%’@ﬁ 10 (X) ,
where Prt is an am ne protecting group and X is OH, SUBS‘IPI éET (RULE
26) WD 98/ 58948 PCT/1B98/ 00874 -38 -Q G37C4)al kyl or halo, in the presence
of an organi c base and a peptide coupling reagent at a tenperature between
about -78 C to about -20 C. 9. A process according to claim8 where the
peptide coupling reagent is 1-propane phosphonic acid cyclic anhydride and
t he conmpound of fornmula X has 5 the R-configuration and—@fg conpound of
formula E has the R-configuration. 10. A process acg ing to claim?9
wherein Prt is tert-butoxycarbonyl. 11. A process i e preparation of
the (L)-(+)-tartaric acid salt of the conpound o

comprises reacting the compound of formula (D), (D) , with (D)-
tartaric acid or (L)-tartaric acid in about 8:1 to about 9:1 mixture of acetone:water

at a temperature between about 0 °C to room température.

7. A process according to claim 6 wherein (D)-tartaric acid is reacted
5  with the compound of formula (D) and the compound of formula (E) has the R-
configuration.
8. A process for the preparation of the compound of formula J),
F F
‘S "o
Fgc/_ ) N\[([H NH-Prt
o Me Me
=~ "N
S | )

, which comprises reacting the

compoungd of formula (E), ® , with the compound of formula (X),
F F '
O
o]
Y[ T swon
o NMe Me
10 * , where Prt is an amine protecting group and X is OH,
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F FP F

reacting the conpound

\NN O 12 N/NHZ N

t he conmpound of formula (X),

is an amine protecting group and X is OH, :
presence ofweaps/ssogani ¢ base and a peptide coupling
t enper at ure bet ween about
formula (J),

F NONO F3CNNH

10

-78 C to about
SUBSTI TUTE SHEET (RULE 26) -3¥0 98/ 58948 PCTI | B98/ 00874

/X\ Op HM M bN I

-20 C, to

yield the co

whi ch conpri ses

|-CF3 NN O N/\N H 10 of formula (E), (E) , with

FF/F OO XN+Prt OM M (X) , where Prt
-QC -C4)alkyl or halo, in the
I eagePeriboghosts

npound of
-39 F/

-O(C4-Caq)alkyl or halo, in the presence of an organic base and a peptide coupling

reagent at a temperature between about -78 °C to about -20 °C.

9.

A process according to claim 8 where the peptide coupling reagent

is 1-propane phosphonic acid cyclic anhydride and the compound of formula X has
the R-configuration and the compound of formula E has the R-configuration.

10.
11.

compound of formula |,

F,c\_N N
\d N .
o |
N/ \ |
N—N
/
\
H
of formula (E), ®
F F
0
o
X A NH-Prt
o) HMe Me
)

A process according to claim 9 wherein Prt is tert-butoxycarbonyl.
A process for the preparation of the (L)-(+)-tartaric acid salt of the

s which comprises reacting the compound

with the compound of formula (X),

» where Prtis an amine protecting group and X is OH,

-O(C+-Ca)alkyl or halo, in the presence of an organic base and a peptide coupling

reagent at a temperature between about -78 °C to about -20 °C, to yield the

compound of formula (J),
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O-Prt OM M N W deprotecting the conpound of fornula (J) under
appropriate deprotecting conditions to yield the conmpound of formula (K),
FFNO NIO F3ICNJJ/NH2 OOM M N, reacting the compound of
formula (K) wth (L)-(+)-tartaric acid in a reaction inert solvent to
yield the (Wwbogsgosgartaric acid 5 salt of the conpound of f@lﬂﬂdﬁ/ﬁ’o be 12. A
process according to claim 1l where Prt [4gg.tert-butoxycarbonyl. f3. A
process according to claim 12 where the peptide coupling reagent is

1- pr opane phosphonic acid cyclic anhydride and the conpound of formula I
has the absolute and relative configuration 3a-(R), 1-(R). 10 14. A nethod
for increasing | evel s of endogefa oWt h hornmone in a human or other

ani mal whi ch conprises adm nisteri o such human or animal an effective
amount of the (L)-(+)-tartaric actshsalt of the conpound of formnula I
according to claim11. 15. A pharmaceutical conposition which conprises a
phar naceutical ly- 18 Ocarrier and an amount of the
(L)-(+)-tartarig—abjd Jsal t| of |the|conpound of formula | according to claim
1. 16. A phar mgeut H BfR for increasing the endogenous
production or rel édse\of gr h In a human or other animl which
conpri ses a pharnmaceut™gal | y acceptable carrier, an effective anount of the
(L)- SUBSTI TUTE SHE LE 2@) WO 98/58948 PCT/1B98/ 00874 -40
(+)-tartaric acid sa f the conpound of fornmula | according to claim]l

ol & » deprotecting the compound of formula
(J) under appropriate deprotecting conditions to yield the compound of formula (K)
F F |
@)
N’N\ i
/- .
F N A N NH,
o o Me™ Me
= / N
| ®
X

. , reacting the compound of formula (K)
with (L)-(+)-tartaric acid in a reaction inert solvent to yield the (L)-(+)-tartaric acid

5  salt of the compound of formula |.
12.

13.

A process according to claim 11 where Prt is tert-butoxycarbon&l.

. A process according to claim 12 where the peptide coupling reagent
is 1-propane phosphonic acid cyclic anhydride and the compound of formula | has
the absolute and relative configuration 3a-(R), 1-(R).

10 14. A method for increasing levels of éhdogenous growth hormone in a

human or other animal which comprises administering to such human or animal an

effective amount of the (L)-(+)-tartaric acid salt of the compound of formula |
according to claim 1.
15. A pharmaceuticai composition which comprises a pharmaceutically-
15 acceptable camier and an amount of the (L)-(+)
of formula | according to claim 1.

16.

-tartaric acid salt of the compound
A pharmaceutical composition useful for increasing the endogenous

production or release of growth hormone in a human or other animal which
compnises a pharmaceutically acceptable carrier, an effective amount of the (L)-
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growt h hornone secretagogue selected fromthe group consisting of GHRP-6,
Hexarelin, GHRP-1, growth hornone releasing factor (GRF), I1G--1, 1G-2 and
B- HT920 or an analog thereof. 5 17. A nmethod for treating or preventing
ost eoporosi s which conprises admnistering to a human or other aninmal in
need of sucWowbs/semtsrent or prevention an anount of the (L)pdrhsod/éhsiali C
acid salt of the conpound of fornmula | according to claiml which is
effective in treating or preventing osteggorosis. 18. A nethod for treating
or preventing diseases or conditions which 10 nay be treated or prevented
by:- growm h hornone which conprises adm nistering to a human or other ani nmal
I n need of such treatnent or prevention an anount of the (L)-(+)-tartaric
acid salt of (Hdartasepasnithgalfof e codpoundactcfondulag aanotdxraj m blamhhcﬁnd 3

i e 1 SR ofoe eaBaRlue RIRIEN i e Wollp NARERING, o Brd 71 1O

according to alm 18 dr sease tive
heart fai |l ur eHexgrelin, (GHRP-1; geowth hormone releasiog fectdr (GangeFao IGRA2nedi®d

according to q—‘T@QG‘o?—a‘;’n%‘QB ddge disease or condition is congestive heart
failure. 21. A'method acco ﬁri{%r to claim 19 wherein the disease or

condition Ps frailly adspethad&er trdating agiprayenti@ Osteoparasist Whidh fcompnses’

accel erating I ' | responSe
after a major ggg@'%%ﬁmﬂé éragérﬁ@??l{otggiiex#gﬁ gﬁgd of Q{Cg tea "gésﬂst%gg évg? chr oni c

i |l ness, accelaérad{“?%°f/\k5\§r(§)'ffé'éﬂﬂaﬁ@ ac@rsaﬁtﬂﬁém%cmnmlgdtdﬁéomwmyrd(ﬁg bum

patients or pasicam $ﬂh@h'@@ffétﬂid@fn&%ﬁn&ﬁiBévédﬁﬁg%%op%élgh met hod conpri ses
admnistering to a_ mamual in need of such treatnent an anmount of the

(L)-(+) 25 tartarid®aci & @5theddpr treatingoprpRigyrntine dissrses ar congditions dihiny t o

clai m| whiocch rhay befréated bvprelénted BYBioWIThsRIoRa Wi ﬂ?&%kﬁm
hor nbne. 23. A net hod co r di %%tgyrgl aim 22°vvher¢|a| rfofdbe et ﬁ'sgmq\%h

accel erating tha rpa&%rvo § &5 ?%ﬁﬁ’t%fSH&R‘/V?@"\?HH@?RJ%‘W@“%F%Pm§umgé|ﬂ§e 24. A

met hod accor d|(hg(ﬂ@rmklalanhzﬁlmh&fe&iompbhﬂd BEfofRdail Scddpding BPcIARCE WRIcRGd NI
bone fracture nuscl e strength, nobility,

oV
mai nt enance of fe@ﬁ\'e |nlpmrg%wgg§|ea%?f§88?$ey% ﬁ‘é’d&tﬂ BYTON8r renal honeost asi s,
whi ch method conpriSses Aathethoisicesriing b elain el WREred thetdibsa B BaHdtioR ineed of

SUCh treat {8 nt ciigestivbfedn fRillike, ShEdRY of Riltiaddkialdd 9é?1/a59£|3n948 PCT/1 B98/ 00874

20. A method according to claim 19 wherein the disease or condition is
congestive heart failure.

21. A method according to claim 19 wherein the disease or condition is
frailty associated with aging.

20 22, A method for accelerating bone fracture repair, attenuating protein
catabolic response after a major operation, reducing cachexia and protein loss due
to chronic iliness, accelerating wound healing, or accelerating the recovery of burn
patients or patients having undergone major surgery, which method comprises
administering to a mammal in need of such treatment an amount of the (L)-(+)-

25 tartaric acid salt of the compound of formula | according to claim 1 which is
effective in promoting release of endogenous growth hormone.

23. A method according to claim 22 wherein the method is for
accelerating the recovery of patients having undergone major surgery.
24, A method according to claim 22 wherein the method is for

30 accelerating bone fracture repair.

25. A method for improving muscle strength, mobility, maintenance of
skin thickness, metabolic homeostasis or renal homeostasis, which method
comprises administering to a human or other animal in need of such treatment an
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-41 anmount of the (L)-(+)tartaric acid salt of the compound of formula I
according to claiml which is effective in pronoting rel ease of endogenous
growt h hornone. 26. A nethod for the treatnent or prevention of

ost eoporosi s which conprises admnistering to a human or other aninmal wth
ost eopor osi woedsfsem8i ve 5 amounts of a bi sphosphonate conpggpghedidshss he
(L)-(+)tartaric acid salt of the conmpound of fornula |I according to claim
1. 27. A nethod for the treatment of ostgeporosis according to claim 26
wherein the bi sphosphonate conpound is ibandronate. 28. A nethod for the
treatment of osteoporosis according to claim26 10 wherein the

bi sphosphonat e conpound is al endronate. 29. A nethod for the treatnent or
prevention ofamsntoptreol)-¢+witaric aom)smtréfsms cejdrrbufﬁdsuefbhﬁ@aﬂfaceorhum or

th | ffect t t

oL her ALl by DRSPS SR R o St 1or
| according to cl &6m 1 Pammgthqqofordhalttejatmmogqsremmne ofld?stéiﬁoroélsnwhlbl@d for
the treat ”E“tcé?ﬁ%rﬁéé SARHIASHT W‘%?\ gRWro'tﬁeer's ﬁ'ﬁ‘él x{H SLSL oL Offa%.h””an or

ot her ani nmal ost eopor osi's Ve AUt RUPRRYS €t he
(L) - (+) -t & t adeuig iof asmsnhogphqna@ Gmmumdcbrdfthéc(tm:rb-&arlanacacurshltrm theo cl aim
1. 31. A nethgg, d&nh'&??cﬁﬁmﬁ%la@gor&mb?yagnﬁwJl n a human or other animl 20
deficient in | conprises-admni stering to a human or other ani nal
with [GF-1 defici®hcy /hrm%mcbfgntlwatramnt obéstedporgdiy a¢eordingitd elaint 26.ci d
salt of the GRERAAERDhEHNIHAE cbrBGGRY(EidfiatoRaf! 8l M 1. 32. A method for
the treatment of osteoporosis | nprises m ni stering to a human or
other animal wth %t edbdﬁ?iB‘Pdsf@f‘h%@??'ﬁv@nhnbgﬂegpmﬁs 26caing $¢ clage26agoni’ st-

or ant agowostwae:fé.rtthe&fpha{&oﬁ&t)ec(:i'h)poﬁr?&&%relnar gled salt of the conpound of
formula I accordin laim 1 accord| ng to claim 32

wherein the est rogg?r agﬁrﬁ‘gt{"%rﬂ” m E%WFB‘t °f| Breventioni ele Asteepasdsin Whishe,

ral oxi fene or cofiprdesedtiminidtering\ toBl KPRrAECAREH BfimbPwith dsfBoRdrolb Sigkilet Ne
estrogen agonist or 30 antagonist is

&i s- 6- (4- f | uoPBOHRENGH )953052%? eo-Riepann®; #nd R (er(rbiaptarie Hesid spit sofethe, 8-
t et rahydr o- nal&bﬁ'\b&hrﬁﬂﬁ-famﬁlla | according to clalm 1 and optlonally pro]gesterone

ci s- 6 hen I ro |d| henyl |
(5 é 7. 8-1 e rah;dro haph?\hﬁrém)é} me trgatment of %st‘e)oporgss which comprises
ci s- 6- phenyl - MMH(téﬂrm/tormhunhan-o]:oﬂ'lef @hif2X With osteoporosis effective amounts of

p[l(élnyl 1-5,6,7 c§ cﬁﬁﬁ %Hé( g{e (L??Bhé gAcea%?d szaltogf 'the com&ound of formula | according

pyrrol odi noe
to claim 1.

31. A method to increase. IGF-1 levels in a human or other animal
20  deficient in IGF-1 which comprises administering to a human or other animal with

IGF-1 deficiency an effective amount of the (L)-(+)-tartaric acid salt of the
compound of formula | according to ciaim 1.

32. A method for the treatment of osteoporosis which comprises
administering to a human or other animal with oéteoporosis effective amounts of
25 an estrogen agonist or antagonist and the of the (L)-(+)-tartaric acid salt of the
compound of formula | according to claim 1. |
33. - A method according to claim .32 wherein the estrogen agonist or
antagonist is tamoxifen, droloxifene, raloxifene or idoxifene.
34. A method according to claim 32 wherein the estrogen agonist or
30 antagonist is cis-6-(4-fluoro-phenyl)-5-[4-(2-piperidin—1-yl-ethoxy)—phenyl]—5,6,7.8-
tetrahydro-naphthalene-2-ol; (+)-cis-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-
5,6,7,8-tetrahydro-naphthalene-z-o!; cis-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-
phenyl}-5,6,7,8-tetrahydro-naphthalene-2-ol; cis-1-[6'-pyrrolodinoethoxy-3'-
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pyridyl]-2-phenyl - 6- hydroxy-1, 2, 3, 4-t etr ahydr o- napht hal ene; 1-(4'-

pyrrolidi noet hoxyphenyl)-2-(4"-fl uorophenyl)-6-hydroxy-1,2, 3, 4

t et r ahydr oi soqui nol i ne;

Ci s- 6- (4- hywlooxspkenyl ) - 5-[ 4- (2- pi peridin-1-yl - et hoxy) - PCT/IB98/00874
phenyl]-5, 6,7, 8-tetrahydro-napht hal ene-2-0l; or 5

1-(4' -pyrrolidinol et hoxyphenyl)-2-phenyl -g_hydroxy-1, 2, 3, 4-tetrahydro-i soqu
inoline. 35. A nethod for increasing nuscle mass, which nethod conprises
admnistering to a human or other animal in need of such treatnent an
effective anmount of the (L)-(+)-tartaric acid salt of the conpound of
formul a I acceyvig-RIenyict-bydrowy-1,28,436tralfydrehdthdige; Pr OMRE4Ng growth in
growt h hor nongyg&idirfobBiydHahlifds &4 Whi ch conprises adm nistering to a

growt h hor rmngydef | CI ent.yrg{%wlgﬁgﬁn ﬂé’fofogg'??@éém&mﬂ'zﬁf*t he (L)-(+)-tartaric
acid salt of tef@hydrmiseasiaolior; f or naid-@-(4-hyrexyphényy)-S-@-(2 iprifinJt.y1fhoxf). Met hod
for treating pReMNSE 7@&SE > ] | . which 15 conprises -

admi ni ster| nglpt otws]ai'd _ham%@ag(ﬁnéeéﬁ"g%%%\%&a%unt of the (L)-(+)-tartaric
acid salt of t1r(é-Ryﬂﬁqumahexyphgmm-ahenya%wrdmgzm@bahyar&isoa&nol'ﬁem hod
according to clai mg87 WRegneihBdihe; i tion associated wth insulin
resistance is té@_‘e | di abet es, ftgﬁwgﬂn%?'héirg%sgi%eg‘,asﬁy‘ﬁ@f:@l%@?ﬁ &OMprigesi r ed

gl ucose t ol er 2ACKNIHRANGFO; 3 Bynam of ethes Brimal mymeddmTBUCE Great?fnt An BHARA
accordi ng to eahruft &hh \-farthAE a6 i L oci at fth insulin
resistance is %ss ciate QEW@%h obegﬁta%'(t)&*g{éd&zﬁg}miﬁ?%ﬂn I Regording to

i ncreasi ng | eFER ot endogenous growt h hornone, which conprises

adm ni stendng to a3bunmaa nEthed O brofidki WARE %her eof ffective amounts
of a functi ong/l .Elomat ostati.n. ant ggoni g?b%‘f% 'E%g )hPE'n?rletﬁF?m ¢hildeeg ¢ d
salt of the cSMSOLIRFRIFES gPministeningztoc ewity hoonarieadeficient 4Aild An repfebind
accordi ng to amaunt dhaficr@)-tarthRe akid ket iof B | n_antagoni st is an
al pha- 2 adrengpgic agonist. 42. A method of T &t f’%?éﬂﬁ“b’@e\/ﬁ?%‘f@ to
congestive heart failure, obesity or frailty associated w th aging, which

conpri ses adni ni st 87 ngAt methdau PRNr&4tingt MSliin  ALiBNTBY, LN 2GE5, ! m%lr)c?'of .
' ' € t

ffecti : A N | . t ost at t ni st an h
(L) (1) apyio eBipricts miiBehedBeid BABohar ofeoton ARRUoT o 60-0F iertar

acid salt of the compound of formula | according to claim 1. '
38.

A method according to claim 37 wherein the condition associated

with insulin resistance is type | diabetes, type Il diabetes, hyperglycemia, impaired

glucose tolerance or an insulin resistant syndrome.

20 39. A method according to claim 37 wherein the condition associated

with insulin resistance is associated with obesity or old age.

40. A method for increasing levels of endogenous growth hormone

which comprises administering to a human or other animal in need thereof

effective amounts of a functional somatostatin éhtagonist and the (L)-(+)-tartaric
25  acid salt of the compound of formula | according to claim 1.

41. A method according to claim 4Q wherein the functional somatostatin

antagonist is an alpha-2 adrenergic agonist.

42. A method of treating or preventing congestive heart failure, obesity

or frailty associated with aging, which comprises administering to a human or other

30  animal in need thereof effective amounts of a functional somatostatin antagonist

and the of the (L)-(+)-tartaric acid salt of the compound of formula | according to
claim 1.

SUBSTITUTE SHEET (RULE 26)



claim 1. SUBSTI TUTE SHEET (RULE 26) WD 98/58948 PCT/ 1B98/ 00874 -43 43. The
R, S-enantioneric mxture, the Renantionmer or the S enantiomer of the
conmpound of the formula -CF3 NN O fNI H 44. The (D) -tartaric acid or
the (L)-tartaric acid salt of the compound 5 according to claim43. 45. The
3a- (R S), 1-w&ps/sheesst er eoneri c m xture, the 3a-(R),1- (R dEsgesReEr O
the 3a-(S), 1-(R) diastereoner of the conmpound of the formula FF N OO
/-WF3C NN NHPrt OOHM M Nwhere Bt is an am ne protecting group
sel ected fromthe group consisting of t-'g , FMOC and CBZ. 10 46. The

R S-enantioneric mxture, the. R-enantioner or the S- OO0 jJEtE N N

enanti oner of the conpound of the formula Prt SUBSTI TUTE SHEET (RULE 26) WD

98/ 58948 PCT/ | BI8/40874rhe- A4S4hantiomerB, FiR0RN! iHRNBLbfartoNel 6 hes.
R-enantiomer g LOGe the compound of the formula

/—CF,
N—N
! O
N
N7 N

44, The (D)-tartaric acid or the (L)-tartaric acid salt of the compound
5 according to ciaim 43.

45. The 3a-(RS),1«(R) diastereomeric mixture, the 3a-(R),1-(R)

diastereomer or the 3a-(S), 1-(R) diastereomer of the compound of the formula

5

o)
_ /-'\{N\ o
» N -
F e \ NJI><NH Prt
o 6 Hme” “Me
Z N '
g |

, where Prt is an amine protecting
group selected from the group consisting of t-BOC, FMOC and CRZ.

10 46, The R,S-enantiomeric mixture, the R-enantiomer or the S-

enantiomer of the compound of the formuia

SUBSTITUTE SHEET (RULE 26)



F/ FO XNHPrt Y NAX Me Me enantioner of the conpound of the fornula
0- , where Xis OH -QC -C)alkyl or halo and Prt is an am ne protecting
group. 48. The conpound according to claim47 where Xis OH, Prt is BOC 5
and the stereocenter is in the Rconfiguration. 49. A nmethod of treating
sl eep di sorwlenssssss a mammal suffering from sleep di sordergew@oRéossy NI
adm nistering to said mammal an effective anount of the (L)-(+)-tartaric
acid salt of the conpound of fornmula | according to claim1l. SUBSTI TUTE
SHEET ( RULE 26) )

47. The R,S-enantiomeric mixture, the R-enantiomer or the S-
F F

XY'[[:{ jg(NH-Prt
Me

enantiomer of the compound of the formula ©- Me where X is

OH, -O(C+-Ca)alkyl or halo and Prt is an amine protecting group.
48, The compound according to claim 47 where X is OH, Prt is BOC
5 and the stereocenter is in the R-configuration.

49, A method of treating sleep disorders in a mammal suffering from

sleep disorders comprising administering to said mammal an effective amount of
the (L)-(+)-tartaric acid salt of the compound of formula | according to claim 1.

SUBSTITUTE SHEET (RULE 26)



