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rel ates to di peptide conmpounds which are growth hornone secretagogues and
are useful for the treatnent and preventi on- of osteoporosis. Background of
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. of the metabolic changes. Aq(i‘l(jitional benefits of therapy 25 have i ncl uded
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- was generally solved by providi ng exogenous growth hornone or by
' 3. Increased mobilization of free fatty acids and use of fatty acids for

energy.
Deficiency in growth hormone results in a variety of medical disorders. In
children, it causes dwarfism. In adults, the consequences of acquired GH deficiency '
20 include profound reduction in lean body mass and concomitant increase 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. Administrétion of exogenous growth hormone has been
shown to reverse many of the metabolic changes. Additional benefits of therapy
25 have in_cluded reduction in LDL cholesterol and improved psychological well-being.
in cases where increased levels of growth hormone were -desired, the
problem was generally solved by providing exogenoi:s growth hormone or by
administering an agent which stimulated growth hormone production and/or release.
In either case the peptidyl nature of the compoun'd' 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., Jacob-Creutzfeld
disease). Recently, recombinant growth hormone has become available which, while
35 no longer carrying any risk of disease transmission, is still a very expensive product
which must be given by injection or by a nasal spray.
Most GH deficiencies are caused by defects in GH release, not primary
defects in pituitary synthesis of GH. Therefore, an alternative strategy for
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hypoglycemia, as well as activities such as sleep and exercise, indirectly cause
growth hormone to be released from the pituitary by acting in some fashion on the
15 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.
Other compounds have been developed which stimulate the release of
endogenous growth hormone such as analogous peptidy! compounds related to GRF
20 or the peptides of U.S. Patent 4,411,890. These peptides, while considerably
smaller than growth hormones are still susceptible to various proteases. As with
most peptides, their potential for oral bioavailability is low. WO 94/13696 refers to
certain spiropiperidines and homologues which promote release of growth hormone.
Preferred compounds are of the general structure shown below.
25
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[err] where L is WO 97/ 24369

PCT/ | BOW®#R439- 4- The conpounds of WO 94/ 11012 and WO 92CTABYMIASE
reported to be useful in the treatnment of osteoporosis in conbination with
par at hyroi d hornone or a bi sphosphonateASummry of the Invention 5
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the racemic-diasiereomeric mixtures and optical isomers of said éompound's and the
pharmaceutically-acceptable salts and prodrugs thereof

10  wherein
eisQor1;

n and w are each independently O, 1 or 2, provided that w and n cannot both be 0 at
the same time; B
Y is oxygen or sulfur;

15 R' is hydrogen, -CN, -(CH2)qNOC)C(0)X?, ~(CH2)N(X®)C(ONCH,)-A',
-(CHZ)qN(X®)SOZ(CHo)-A', ~(CH)gN(X?)SO0,X, -(CHo)N(X)CIOINOC)HCH,)-A',
~(CH)NOC)C(OINCX®)C®), ~(CHR)oCIOINOXEYX®), ~(CHz)eCIOIN(X®)(CH,)A',
{(CH3)qC(O)OXE, -(CH,)(C(OYO(CH A", -(CH,)qOX°, <(CHZ),0C(0)X’,
~(CH3)qOC(O)(CHy)rA", -(CHZ)OC(OIN(X®)(CHZ)-A', (CH2),OC(O)N(X*)(X®),

20 ~-{CH2)CO)X®, (CH2)eC(O)CH)A', -(CH)N(X)C(0)OX",

~(CHZ)gN(X)SO,NOC)(X®), -(CH)S(O)mX®, (CH2)(S(O)m(CHa)-A,

~(C1-Cro)alkyl, (CH,)-A’, ~(CH,)-(C3-Cr)cycloalkyl, (CHz)eY'-(C1-Co)alkyl,

-(CHa)g-Y'<(CH)A" 0F -(CHp)q-Y'(CH)(Cy-Cr)cycloalkyt;
where the alkyl and cycloalkyl groups in the definition of R* are optionally

25 substituted with (C4-C,)alky!, hydroxyl, (C4-C)alkoxy, carboxyl, -CONH,,

-S(0)m(C4-Cg)alkyl, -CO,(C+-Cy)alky! ester, 1H-tetrazol-5-yl or 1, 2 or 3 fluoro;
Y'is O, S(O), ~-C{OINXE-, -CH=CH-, -C=C-, -N(X®)C(O)}-, -C(OINXE-,
-C(0)O-, -OC(O)N(X®)- or -OC(O)-;
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-S(O,(derr]- @%ﬁi% éfc@g@ﬂ?&ﬁf J%(X[err]) CF[err], CN or 1 2

OE Cf,e:]?i Ogegr r ﬁ :Ir rkinhél% the @lkyl groupé i the-defiaition bERR ke optionally substituted with, -

-(derr]-d%®rr])al ké(OXn@'e};s)P“‘Qf‘f e‘?(@%d @aPk4pr S halogens, or 1,2 or 3 ox?,
X' is O, S(O)rm, “N(X*)C(O)-, -C(OIN(X?)-, -OC(O)-, -C(0)0-, -CX*=CX*-,

-N(X?)C(0)O-, -OC(O)N(X?)- or -C=C-; |

R* is hydrogen, (C-Ce)alkyl or (Cs-Cr)cycloalkyl, or R* is taken together with R® and

the carbon atom to which they are attached and form (Cs-C;)cycloalkyl, (Cs-
20 C;)cycloalkenyl, a partially saturated or fully saturated 4- to 8-membered ring having

1 to 4 heteroatoms independently selected from the group consisting of oxygen,

sulfur and nitrogen, or is a bicyclic ring system consisting of a partially saturated or

fully saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated

or fully saturated 5- or 6—membered ring, optionally having 1 to 4 heteroatoms
25 independently selected from the group consisting of nitrogen, sulfur and oxygen;

X* is hydrogen or (C-Cg)alkyl or X* is taken together with R* and the nitrogen atom

to which X* is attached and the carbon atom to which R* is attached and form a five

to seven membered ring;

5 XSa
N
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R® is a bond oris (CHz)a  (CH2)o .

30 where a and b are independently 0, 1, 2 or 3;
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-(derr]-derr])alkyl-Xerr]-((err]-Cerr])alkyl-(Cerr]-Cerr])cycl oal kyl
; where the alkyl groups in the definition of Rlerr] are optionally

substituted with, - 15 S(O)n(C['ﬁTr]-C[err])aIkyI, -C(OO0Xerr], 1,

2, 3, 4 5 hal 3  Xlerrl s 0, .S(Om..
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form (Cferr]-{err])ophshang! guﬁstmftﬁ Qﬂh] a gﬁbstltu@ﬁt Cééfécte@ 'ﬁ%ﬁV'the Ebr&?ﬁt ially

saturated or fully saturatéd 4- to,8-menmbered ring havipg

het er oa®ons | ndependéiﬁﬂ$'§t'flﬂe¢fe°ct @Ef -f'ﬁb@ini(ﬁecg)alh!b"é@i%,t i ng of oxygen
aturated o fully sAeTCAEEaeRk NGO B R Tsed 10 a parl il 3' Y
saturated, full pr dhe sathontkearing )&drl X7 dormsr onecar tvo alkylenerbnﬂgesawnth ithveg),
P o e Mlsheh M ERAAGRY B Ryt AR Wy S 1 87 1
(Cerr]-Clerr]) & da;bomatovqseprqwdes mammm@emmnemndgewfammthm XF br ogen
oo § S o1 X b 0, P e s A% B R i o
is (CHerr])a be(cﬁ'ﬁterrﬁtrdd%n?éiom and furtherstoddéd madvdhealtwo agRAe briaged Y O,
I%’CTIZI gr%?o 1353\/\253 zo/erAé?th en X° and X5® cannot be on the carbon atom and R and R’
cannot be on the nitrogen atom;
or X5 is taken together with X* and the carbon atom to which they are
15 attached and form a partlally saturated or fully saturated 3- to 7-membered
ring, or a partially saturated or fully saturated 4- to B-membered ring having 1
to 4 heteroatoms mdependently selected from the group oonsrstmg of
oxygen, sulfur and nitrogen;
or X° is taken together with X** and the carbon atom to which they are
20 attached and form a bicyclic ring system mnsistiiw”_g of a partially saturated or-
fully saturate'd 5- er 6-membered ring, optionally having 1 or 2 heteroatoms
independently selected from the group censisting"of nitrogen, - sulfur and
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or
6-membered ring, optronatly having 1 to 4 heteroatoms mdependently
25 selected from the group consisting of nitrogen, sulfur and oxygen '
Z' is a bond, O or N-X?, provided that when a and b are both O then Z' is not
N-X? or O;
R and R® are independently hydrogen or optionally substituted (C,-Cg)alkyl;
where the optionally substituted (C4-Cg)alkyl in the definition of R and R® is
30 optionally independently substituted with' Al -_C(O)Q-(C,-Cs)alkyl,
-S(O)m(C4-Celalkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-C(O)(Cs-
Cio)alkyl or 1 to 3 (C4-Ce)atkoxy; or _ _
R’ and R® can be taken together to form ~(CHy)-L-(CHa),~;
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: attached gnd form a bi C%qeel C,r] ng %%ﬁ\ér%gé @r]'m S%Pt%&g{.
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+ having 1 or 2 heter%{,m |Mﬁpm§§erﬁpy sehepicpdlict fifdgn syeeent) @ith a‘prtslmt-eeng -

. of nitrogen, sulfur and oxygen, fused to a partially saturated, ﬁ‘év
. saturated or fully @Hb&tt\!ﬁféi e@ash substituentpderendently seiactesh Jram 9P

' to 4 heteroatons ing p' (;;?I5Br I, OCF,, GCEH, ©F,! cggnddjﬁa,goxﬁlp consi sting
i of nitrogen, sulfur an o ’ ’
: 15 -C(O)N(X )(Xs) -C(0)OX®, oxo, (C4-Cg)alkyl, nitro, cyano, benzyl,

-S(0)(C4-Ceg)alkyl, 1H—tetraqu-5-yl, _phenyl, phenoxy, phenylalkyloxy,
halophenyl, methylenedioxy, -N(X%)(X°), -N(X®)C(0)(X®), -SO,N(XE)(XP),
N(X)SO,-phenyl, -N(X®)SO,X?, <CONX'X"2, -SO,NX"'X"2, -NX®S0,X"?,
-NX®CONX''X"?, -Nxssosz"x”, NX3C(O)X"?, imidazolyl, thiazolyl or
20 tetrazolyl, provided that if A' is optionally substituted with methylenedioxy
then it can only be substituted with one methylenedioxy;
where X' is hydrogen or optionally substituted (C4-Cg)alkyl;
the optionally substituted (C,-Ce)alkyl defined for X" is
, optionally independently substituted with. phenyl, phenoxy, (C;-
25 Ce)alkokycarbonyl, -S(0O)m(C4-Cg)alkyl 1 to 5 halogens, 1 to 3
| hydroxy. 1 to 3 (C4-Cyo)alkanoyloxy or 1 to 3 (C4-Cg)alkoxy;
X' is hydrogen, (Cy-Ce)alkyl, phenyl, thiazolyl, imidazolyl, furyl or
thienyl, provided that when X2 is not hydrogen, X'? is optionally
substituted with one to three substituents independently selected from
30 the group consisting of Cl, F, CH3;, OCH;, OCF3 and CF3;
or X*' and X"? are taken together to form ~(CH,)-L"-(CHz)~;
L' is COG)(X?), O, S(O)m or N(X?);
r for each occurrence is independently 1, 2 or 3,
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optionally substituted ((Jerr]-Clerr])alkyl; where the optionally
substituted (Clerr]-Cerr])alkyl in the definition of Rlerr] and Rerr] is
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when there are two X¢ groups on one atom and both X® are independently (C,-
Cg)alkyl, the two (C1-C3)alkyl groups may be optlonally )omed and, together with the
15 atom to which the two X8 groups are attached; form a 4- to 9- membered ring
' optionally having oxygen, sulfur or NX7; |
X is hydrogen or (C,-Ce)alkyl optlonally substltuted with hydroxyl and
m for each occurrence is mdependentty 0,1o0r 2 '
~ with the proviso that: .
20 X® and X" cannot be hydrogen when it is attached to C(O) or SO, in the form
C(O)X®, C(0)X"2, SO,X® or SO,X"2 and -
when R® is a bond then L is N(Xz) and each r in the definition -(CHz),-L-(CHz),- is
independently 2 or 3.
A preferred group of compounds, designated the “A Group”, contains those
25 compounds having the formula | as shown hereinabove wherein X* is hydrogen; R*
is hydrogen or methyl; R’ is hydrogen or (C4-Cs)alkyl; R%is hydrogen or (C,-C;)atkyl
optionally substituted with one or two hydroxyl groups;

X\/

Ris (CHZ)‘ (CHz)b_ where Z1 is a bond and a is O or 1;

X5 and X are each _independently hydrogen tnﬂuoromethyl phenyl, optionally
30 substituted (C4-Cg)alkyl;



substi tuen subst | tuent i ndependent |y sel ected. frompdimofloRsd
consi st ngwoqg.’f?ﬁg%l ,. OCF[err], OCF[err]H OFf[err], CH[err]

OCH err], -OXerr], 15 wn - C(ON(X[err])(Xerr]), C(O)OX[err] 0X0,
(derr]-derr])al kyI nitro, cyano, benzyl8-S(OnmCerr]- C[err])al kyl, 1
Htetrazol -5-yl, phenyl phenoxy, phenyl al kyl oxy, hal opheny

met hyl enedi oxy, - N( wherer the( dptionally subsmqear(qa@oan;xlxpeomwaﬂv substituted with

- -SGN(X[err]) (X err Er X
e b G éaézf‘v@#i&ﬁwf' R@PW&& CrGpyipdii] " errl
I-mxgggu W%ﬁrrlxl[ﬁ(d)m(mmﬂ)ﬂkmw EX wﬁcﬂmmm X! )1 NX[err]C(O)X [err],
; i az Q etrazo r t

optional Iy subSt P(tgt?%'/‘édeaf%Wh\?Pﬁ BEtD Mﬁe‘ﬁoﬁ ’!?np?/‘s%eaé‘ b Fl‘itﬁéred
W th one ned hyLahaliedts/notdelingd Krahé FA iGroliyioiisiungs afPas defriddyfos fobmuiat ()t ed
. (qerr]-Cerr])alkyl;. the optionally substituted (Cerr]-Clerr])alkyl

~defined for X| ¢f|e}naib§VQ>pt ionally independently substituted with phenyl,

phenoxy, (C )
D G Lo b - Cher o) 394 o fomeoynds, whidh G4 bRl 4Bhomy! o4 Group” o

~ (derr]-d err] pompourss! d&glgrcatedtheo‘BBG(querQO}\mI[seihpﬁ aemmqndsnféhe ]A Seoup’,
ryrogen. (L el Whale Lo SPBa HarabBics eroh 6% 5n K il B
subst it ut egowi trhlepmdnuy hidregen,L(Cs4C)alley s hydroey(Ch-da)aiity); R'as seleettdffmrttﬁo
L 0o o e S o gD LEHC) 3 SO o RaBhECHL. oA AL 20"
N( )C(H[ err])[er ][ hhﬁmhyx%]eveﬁHhafen]:imdazds{lwz} z-beﬁz(mﬁdazolyl)fcl)({-e npn];:)yl-(o, -Coalkyk) or
: pg;-r} Ie|r3£)]63 01;)53%[”%35'_(0?_000‘513'“?n%gpylnsayl_(r&de&%]kﬁn 4-| yrn;ldyl-(%1 4)§ikyl- phenyl- %7H2 §369
CH,-, thienyl-(C4-C,)alkyl-, phenyl-(co-ca)alkyl-o-cHz- phenyl-CHz-O-phenyl-CHz- '
15 and 3-benzoth|enyI-CHz ;
where the aryl portion(s) of the groups defined for R® are optlonally
substitted with one to three substituents, each “substituent being
independéntly selected from t_he group consisting of methylenedioxy, F, Cl,
CHj;, OCH3, OCF,, OCF,H and CF,.
20 A group of compounds, which is preferred among the "B Group” of

compounds, designated the “C Group”, contain those compounds of the “B Group”,
having the fomiula | as shown hereinabove, wherein R*is hydrogé_n; aisO;nis 1or
2: wis 0 or 1: X° and X5 are each independently, hydrogen, methyl or
hydroxymethyl, provided that when X% is hydrogen then X52 is not hydrogen;
25 R’ and R® are each hydrogen; and _
R® is phenyl-CHy-O-CH,-, phenYt-CHz-S-CHz-. 1-naphthyl-CH,-, 2-naphthyl-CH,-,
phenyl-(CHy)s- of 3-indolyl-CHp;
where the aryl portion of the groups defined for R® is optionally substituted
with one to three substituents, each substituent being independently selected
30 from the group consisting of fluoro, chioro, methyl, OCH;, OCF,H, OCF, and
CFs.



Xlerr] for each occurrence is independently hydrogen, optionally

substit weeoh/Za8§9err]- Cerr])al kyl, or optionally substit ycegBosmn13s3
(Cerr]-Cerr])cycloal kyl, where the optionally substituted

(derr]-Cerr])al kyl and optionally substituted (CJerr]-Cferr])cycl oal kyl
in the definition of X err] are optional®y independently substituted with
-S(O)m(C[-err]-(ierr])alkl -C(OOerr}, 1 to-55 hal ogens or 1 to 3
OXerr]: X err] Mo8rouRcAl SOMPOMBGS; eWhichi ﬁd@ﬂ%‘ﬁﬂé‘i’]t?’?%@/d?‘%g‘& Grouptyafy r |

-Cerr])al r @ 2 UM i ed
(derr]-dq g‘?“%’“‘i"ﬁ’%@" ‘g%a rr Q Bg%ra nggggﬁ‘dbg M%&Hﬂ%}%ﬁ%nﬁ !;/JUB'
substi t ut edwwgethe wmrﬂvyabove whereln R'is -(CHp)rA

(Gerrl-d é%‘%)aF‘Es;W%“’éWh%f# e oo (o) Soee ] et oat ey
ilnoﬁ hg (ﬁc):[ erSl]ef i wihereok' mfth![deﬁn}tlonsofoﬂ isooplidnally rsdbanutdekmnryoeelgfghreet ed by
S orr] - S o pppBiscFpsn BYESHIEN: ppb' iRidHene i, peSeed hm BE 9

CE gLr ]S) glnkxcf)lneeztwnsnsﬁng ﬂlfﬂddr?,(tohlb?olrgftgyll OOM,, wg-ltcbeF@am EFLwo ﬁ rer ; Lu i

'? he !to wo (derr]- aj’?'gﬁ Paéjw[)q],ggpwhggeﬁm{] &IA%N?S%?HEAIW&%S 't’t'%eet hgr

with the 15  atWim (& @bg]ﬁh ﬁ}umtyrqc%b%yalﬂoxgr IifCDNFI ached, form a 4-
to 9- rrerrbered ri éaﬁglo al havi (g oxyge ur or NX[err]; Xerr] is

hydr ogel® or (J eS(P) epa)a)lan k?pz@pt Hallyt Pﬁ%-uﬂﬁﬂ@ﬁ?‘&ymmﬁo iyl ;and
f h d L . ' t: 20
Xerr] and SCert f%ﬁn‘?{? OO BRIy pcdeBi plbry]of (6 CRaKyNhdd, " 1
t he form C(tpXfe Ikytqr@)lKESeomqonal ubstitutedavith hysiroxgt-EFs o tor 3 halogend when
bond
ERE?J:{LrIr]S)?er?]nL éﬁ? P ?ﬁfwﬁé&?%ggf)ﬁﬁggﬁt?%ﬁ g'%i’gwgrbeferred'pgroup of -
conpounds, chrmpaynds, cdesignatedther"B Group’s containssthoseosampaiinds rof then'tls Gnawp®ng t he

f or mul a‘é %h&gﬂ‘%’mht%ﬁd R?@-PVG wherein X err] is hydrogen; R err] |

Another group of compounds, whoch is preferred among the ‘D Group" of

compounds, deS|gnated the “F Group are those compounds of the “D Group”,

'havmg the formula | as shown herelnabove whereln eisO; n and w are each 1;

Vis-(CH)A"; | |
20 where A' in the deﬁnmon of R'is phenyl thienyl thiazolyl, pyridyl or pynmsdyl g

which is optionally substltuted with one to three substttuents each substituent
being independently selected from the group consisting of F, Cl Me, OMe,
CF, OCF;and OCF,H; -
tisO, 1or 2 _

25 and R® is phenyl-CH,-O-CH,-, phenyl-(CH,)s- or 3-i_ndolyl-CHz-. where_ the aryl
portion is optionally substituted with one to three substituents, each substituent being
independently selected from the group consisting of F, Cl, Me, OMe. CF3, OCF, or
OCF A _ _ g

A group of compounds which is preferred among the “F Group® of

30 compounds, designated the “G Group®, contalns those compounds of the “F Group”,
having the formuia | as shown hereinabove, wherein X5 and X are each methyl; R’
is -CHp-phenyl, -CHx4-fluoro-phenyl, -CHg-pyridyl or -CH,-thiazolyl and R? is
hydrogen, methyl, ethyl, t-butyl or -CH,CF3.



I's hydrogen or nethyl; Rerr] is hydrogen or (CJerr]-Clerr )P@IJE); rr
S hydrogew xrerry - C[err])al kyl optionally substitut ed]vmt gﬂ‘gg%re tgl\D
hydroxyl groups; [err] R erg}; (CHerr]). (CHerr])b where Z[err]
is a bond and ais 0 or 1; X err] and x[ersjj- are each i ndependently
hydrogen, trifluoromethyl, phenyl, optlonally 30 substituted
(Clerr]-Clerr])al kyh; groupV\Bf %rﬁbb%ﬁas which is preferred among the “G ‘Group” of

PCT/ 1 B96/ 01353 9 wh t bstj tu

optional ly subS?‘PP‘EHer\rgg pﬁ Lé@ 3#1 "i@ol?ﬂn?a%g% L"’%@‘f'w B e -6°
p- hydr oxypheny dﬂﬁ{dﬂa\@[tﬁéfdrm}ﬁ:' oal ky! -S(Omderr]- Gler])alkyl .
-N(X[err])(Xerr]) or-C(O)N(X[err])(e[err]) or X[err] and Rerr] are taken

together to forma ((err]-Cerr] brigge, gnd the other 5
substituents not defined for gzhey £ A conpoundg$ are as defined for
formula (1) hereinabove. A group npodQds i i s N¥ef erred -anong
the "A G oup" of corrpounds desi g ",/xcontains those
conpounds of the "A Group", havi &y t a’'l yas $hown herei nabove,

- wherein b is O0; Xerr] and X err] are each 10 independently hydrogen,

| ]g ﬂ) ﬁ’] r '[]h Clegr] i Hatém{btdlbétdfe@merf " |6£Iml }es@rgrddu):dl |k%rh?rsllﬂfaajd]oonmou' ntlewhemin
e rou onsi stin 6] I ndo -

3-indol yl gCH[ gﬁﬁrs-cﬂz m%m msmlwr '94 t@é@%??é)n "CH| eE(ra]”]

- 1-benzim dazol i Qdi#?tﬁrlehyl Rehemetnyi Mnhéls-ﬁh@yr-cm-

oy (O o1 R IR ResvR 5 SO AT 6 SOOI o1 11) o kyi -
hemy - r7) RSN e .
: Yis -CHz-phenyI R? is methyl and R” is -CH,-O-CHz-phenyl;
R' is -CH,-phenyl, R? is ethyl and R® is -CH,-O-CH,-phenyl;
R is -CH,-phenyl, R?is -CH,-CF; and ._R3 is -CHZ-Q-CHz-phenyI;
R' is -CH,~4-fluoro-phenyl, R? is methyl and R® is -CH,-O-CH,-phenyl;
R' is -CH,-phenyl, R is t-butyl and R® is -CH,-O-CH,-phenyl; or .
15  R'is -CHy-phenyl, R? is methyl and R® is -CH,-O-CH,-3,4-di-fluoro-phenyl.

The diastereomeric mixture of 2-amino-N-[2-(3a-(R,S)-benzyl-2-methyi-3-
ox0-2,3,3a,4,6, 7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl)-1-(R)~(3,4-difluoro-benzyl-
oxymethyl)-2-oxo-ethyl}-2-methyl-propionamide is preferred among the G Group'n of
compounds and the separated 3a-(R) and 3a-(S) isomers are preferred of the

20 diastereomeric mixture.

A group of compounds, which is preferred among  the “G Group” of
compounds, designated the “H Group®, contains those compounds of the “G Group®,
having the formula | as shown hereinabove, wherein R is '-CHz-phenyl and R® is
phenyl-(CHz)s— '

25 The diastereomeric mixture of 2-amino-N-[1-(3a-(R,S)-benzyl-2-methyl-3-
oxo-2,3,3a,4,8,7-hexahydro-pyrazolo[4,3-c]pyridine-5-carbonyl)-4-phenyl-(R)-butyl}-
isobutyramide is preferred among the “H Group” of compounds and the separated
3a-(R) and 3a-(S) isomers are preferred of the diastereomeric mixture.



15 and 3-benzothi enyl - CH2-; where the aryl portion(s) of the. groups

defi nedwo97/i3ew r] are opt | onal |y substituted with one topdiBo€01353
substituents, each substituent being independently selected fromthe group
consi sting of met hyl enedi oxy, F, d, CHerr], OCH err], OCF[err], OCF[err]H

and CF[err]. 20 A group of corrpou??ds \/\hi ch is preferred anong the
"B Group of conmy unds esi gnated t cont ai h conpounds
of the "B Group A ? ﬁ@'ﬂ??)‘f'}?'ﬁi Wf""hs's P@T"Hgbg\ﬁe 8\/\/%5?'%9 n°Rl err]

is hydr ogencompoandk desugﬁatéd Qlie %, GiupS cﬁnfé‘nshho%@ @bmpodité of{the & Grogpeach
I ndependent l‘ﬂi"ﬁ@fﬁg[ Logen, neth gr hydroxynet hyl ., _proyvided that when X[err]

i s hydrogen "'erhen °rh9b'nﬁgf§4?f°‘259“yl N_'"éRr js Hindoly-BHe3 are each

hyd d - 0. -3-

henyl - Gif or 1] - G108 SisbeRetiic. it | of o %“‘%éﬁsr? Renzy 2 mefhyk-3

phenyl - (EH oxe-2)3.2a.48,7- xabydmrazol@[{ Sclpyridinegag)-&-(R)1ré Hringol-Bryimetihyd)- of  t he
def

QoL t uent 2B ol AhyEkBhralrial B HERAc abhip e 8l d e bR B |

t he group ceegparatedr8a-(R) ant3ar(S) isoiers ace prefemed of BE-Jiastedeon@fE extude,

OCF[err] and CF[

PCT/ | B96/ 01353 %re] 9&‘*&?’8@@ %’%ﬁ%@ﬁ&aﬂww 38R Srhenzir-gthykd-oxee - C
Groupr of CaEBaIAGT-hekahigoatyeszaid(s, 3-ﬂbﬁmsyl)-1cm)t(mwws°ﬁvﬁem9wounds OT

t?gH[ eriy) - R{(%-pﬂ’yﬁ-lso%uiyramlderlgu alls% Ipre?ésrrescp gmon ?rrueel lnglpo%p of mcﬂr%{:gtlmr:isRa[u%r 1 is
the separated 3a-(R) and 3a-(S) isomers are preferred of the diastereomeric mixture.
The diastereomeric mixture of 2-—aminoiN-'[2-.[33-(R,S)-(4-ﬂuoro-benzyl)-2-
methyl-3-oxo-2,3,3a,4.6,7-hexahydro-pyrazolo{4,3—¢]pyﬁdin-5-ylj-1 -(R)~(1H-indol-3-
ylmethyl)-z-oxo-efhyl]-isobutyramide is also p'ref"erréd among the “I Group® of

15 compounds and the separated Sa-(R) and 3a-(S) 1somers are preferred of the
diastereomeric mixture. ' ,

A group of compounds which is preferred among the "G Group” of . -
compounds, designated the “J Group”, contains those compounds of the “G Group”
wherein R' is -CH,-phenyl or -CH,-4-fluoro-pheny! and R® is phenyl-CH,-O-CH,-.

20 The diastereomeric mixture of 2-amino#N-[2-(3a-(R-‘.S)-benzyl—Z-methyl-S—
oxo-2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl)-1-(R)-benzyloxymethyl-2-
oxo-ethyl]-isobutyramide is preferred a:ﬁong the “J Group” of compounds, the
separated 3a-(R) and 3a-(S) isomers are preferred of the diastereomeric mixture, the
3a-(R) isomer is preferred over the 3a-(S) isomer, and the L-tartaric acid salt of the

25 3a-(R) isomeris a preferred salt. ' '

The diastereomeric mixture of 2-amino-N-[2-(3a-(R,S)-benzyl-2-ethyl-3-oxo-
2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl)-1-(R)-benzyloxymethyl-2-oxo-
ethyl}-isobutyramide is also preferred among the “J 'éroup" of compounds and the
separated 3a-(R) and 3a-(S) isomers are preferred of the diastereomeric mixture.

30 The diastereomeric mixture of 2-amino-N-{2-[3a-(R,S)-benzyl-3-ox0-2-(2,2,2-
trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl}-1-(R)-
benzyloxymethyl-2-oxo-ethyl}-isobutyramide is also preferred among the “J Group”



<CH err]) qﬁ{g”ggéq err])cycloal kyl or (Cferr]-C[err])al kyl pcpaBoso1zss Where
Alerr] in tThe dertnition of Rierr] is optionally substituted with one to
three substituents, each substituent being independently selected fromthe
group consisting of fluoro, chloro, nethytt3-OCH err], OCF[err]H, OCF[err]
and CF[err]; the cycloal kyl and al kyl groups in the definition of R _are
optional |y suloftdomposdds,i the separatep- 3?*23) jand| 83(S) ispmeskare preferred of the

Lt AR e Ao SRR bt e o . o

_1|+ t et ra_zol -5-yl ?)rrhlb_ tdtasg:?r?bu_nerig; :nmgcec (f BF(amhp-N-{ﬂ-tmebeogﬂn),tvmethvl-Z-[Iia-
(o] o brr (G oteshenzih 2 et kepafan d B 0o 1 1
substi t ut ed Widdyrigncs-pi-2loxo-ctifipisobutpraniidé s Sisbarefgrrad amangotive ‘Wi Group” of

ﬂ ds, whi Cch ferred the "D " af ds. desi gnat ed
[he " E Gr bup" compeuate, andibecssrarmie rik(Rlr 900, Sa(3) Ceoslie 4 Praiefed oF 14 ¢ o

and nis 1. A ilireCOMPOUNds, which is preferred anong the "D
G oup" of corrprygéun -S?ﬂgg%lﬁiénat ed the "F Goup', are those conpounds of the

. "D Group”, having tThe diestersamericamixirevef Praminarbigwda-(Rifbensyt2-ted-tytyhi- and
the def i ni t] oPBR-PRT T A phazbbi Bbiridin Sy 1 (R)-bentfRifindhi2-] ! 7
. pyrimdyl 10hi @xoiethylfisobutyramjdesisbalso preferredvamong e t'b Grours @fmnmopndﬁ_enn% :
OGN, uhe enrarhibe R0 B RS B p et e gk sreGBERE il
i s phenyl - CH err] - Ox Gyibapr bf copipounds (Whih 3s prefedredn dniong- @i¢ ¢Dr |Groupthef e
e Yol Aok dos RSBl B PR ot S ot 51 S g LRSI o
~F 0, M, OVeyndrBih@ish; nW@hwis 1; Riris QORRRIAT, '

15 where A’ in the definition of R’ is phenyl, thienyl, thiazolyl, pyridyl or pyrimidy}
which is optionally substituted:.with one to three substitugnts. each substituent
being independently selected from the group consisting of F, Cl, Me, OMe,
CFs. OCF; and OCFH;

| tis 0, 10r2; |

20 and R®is phenyl-CH,-O-CH;-, phenyl-(CH,)s- or 3-indolyl-CH,-, where the aryl

portion is optionally substituted with one to three substituents, each substituent being
independently selected from the group consisting of F, Cl, Me, OMe, CF;,"OCF, or
OCF,H. _ _

A group of compounds which is preferred among the "K Group® of

25 compounds, designated the “L Group”, are those compounds of the “K Group”

wherein X° and X5 are each methyl; R' is -CH,-phenyl, -CH,-4-fluoro-phenyl, -CH-
pyridyl or -CH,-thiazolyl and R? is hydrogen, methyl, ethyl, t-buty! or -CH,CF;.
A group of compounds which .is preferred among the “L Group”, designated

the “L! Group”, are those compounds of the “L Group” wherein R'is -CHgz-phenyl; R?
30 is hydrogen or methyl and R® is -CH,-O-CH-phenyl.
The diastereomeric mixture of 2-amino-N-[2-(3a-(R,S)-benzyl_-s-oxo-
2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yi)-1-(R)-benzyloxymethyl-2-oxo-
ethyl]-isobutyramide is preferred among the “J Group”, the separated 3a-(R) and 3a-



A group of conpounds, which is preferred anong the "F G oup" of 30
conpoun®0 9u2436ygnat ed the "G G oup", contains those conprewEBIed1dshe "F
G oup”, having the formula I as shown herei nabove, wherein X err] and
X err] are each nmethyl; Rl is -CHerr]-phenyl, -CHerr]-4-fluoro-phenyl,
-CH err]-pyridyl or -CH[err] t hi azol yl anfr R[err] I s hydrogen, nethyl,

et hyl, t-but 97/ 2436

PCT/ | B96/ 013 '&rﬂe’gg;eg#’%%‘{fé%%'@ﬁﬁgégm%Fc‘!ﬁ‘"(esa'bq thea-@R) SomArds ¢ he -
G oup" of coprpfenredxverithei 3aS) tsbntdre "G err ] Group, conta| ns t hose
conpounds -of the nd have .t he fornul

raceni c- di ast ereo’h‘é‘?“%’ QFWPL&@W"BMWEQP is Jr;'gér ang; ecé’hﬁ&”ﬂ@“
wherein R| erddmpdimdﬁ'&siﬂhﬁféd the Wﬁ‘sfd: 1 %oﬁﬁlrﬁ}thos%‘%mﬂtﬁﬂé bf the %?,ﬁ“gﬁ g

-(CHerr])[err]-phenyl R[err] IS - err]- heny Rierrl i's.
R[ Sr r] i $ 3-haying the_formuart as shgwn PFN'@bDG‘I[‘GWTé"‘phﬁlZl : Tgrd(r) phaéﬁyelxhyl
('I;Fer rR][ elr ;] ma|fﬁ d@pdnBQWllly o w'éc?) & hy@f‘%@_{ 55"&%' Rlerr] is ’

-CH err] - phéﬁyqs sdq@d romst mrwn cmistngmfn]-md@yl-wezﬂnddywﬂzera.mplye nyl ;
R[Ca{ ;]r ri S - %’:; ;1%%2\9'&'7 f'h%hthzl-ﬁ%j_{ y t%ﬁgmﬁé%?rﬁ dﬁi—érg?ep:gmldazolyl-
-CHerr] - CF[@Hi-] Phewl@eﬁﬁla"ﬂyb 2Piridyl(C T, Yaitkyb{ 3-pypidgin(D,-C. Jallieyt-; 14-pyridyi-
Lo o A S W LBl TR RS e G Gmgh -5yt and
Rlerr] is - Cﬁﬂ[eaykq:HQOGblieﬂyr-ﬂ:thesabbnzahleﬁﬁ—cﬂeftmbnyl-‘CH(}CU[cHzt.] PAR2 Y-
Rlerr] is meényb_&qz_. rﬁfy”:Hz- -C 2= errrl-ndyl-gH 2-8 H-Iz— and phle;x;ll-(l){%rl-(l)z-g henyl
where the aryl portlon(s) of the groups def’ ned for R® are optuonally
substituted with one to three substituents, each substituent being'
15 independently selected from the group consustmg of methylenedloxy F, Cl,
CHs, OCH;, OCF;, OCF,H and CF;. ' '
A group of compounds, which is preferred among the “M Group” of
compounds, designated the “M’ Group”, contains those ' compounds “of the “M
Group”, having the formula | as shown hereinabove, vﬁheréin Ris hydrogen; a is 0;
20 nis1; wis 1; e is 0; X° and X* are each independently, hydrogen, methyl or
hydroxymethyl, provided that when X® is hydrogen then X* is not hydrogen; R7 and
R® are each hydrogen; Y is oxygen; R? is hydrogen, methyl, ethyl, propyl, i-propyl, t-
buty), -CH,CF3, CF; or -CH,-cyclopropyl; R' is CHx-A'; where A’ in the definition of
R!is phenyl thleny! thiazolyl, pyridyl or pynmldyl whuch is optionally substituted wuth
25  one to three substituents, each substituent being mdependently selected from the
group conststmg of F, Cl, Me, OMe, CF3, OCF; and OCF,H; and R® is phenyl-CH,-
O-CH,-, phe'nyl-(CHz)s-. 3-indolyl-CH,-, thienyILCH-;.-O-CHz-,' 'thiazolyl-CHz-O-CHz- . |
pyridyl-CH,-O-CH,- , pyrimidyl-CHz-O-CH,- or phenyl-O-CH,-CH,, where the aryl
* portion is optionally substituted with one to three substituents, each substituent being
30 independently selected from the group conmstmg of F, Cl, Me, OMe, CF;, OCF, and
OCF,H.
A group of compounds, which is preferred among the ‘M’ Group” of
compounds, designated the “N Group', contains those compounds of the “M’



The di ast eg Le m xture of 2-am no-N-[2-(3a-(R S)-benzyl - -
0oxo- 2, 3, 3a,"§‘?-§1,ﬁ;7'|9ﬁ9ex.ahydr 0- pyrazol o[ 4, 3-c] p§/rl di( n- 52 yl) -1 Y ﬂ;mykwissﬂ

-(R) - (3, 4-difluoro-benzyl - gxynethyl)-2:o0xo-ethyll-2-methyl-propi onami de is
preferred anong the "Jerr] & oup" of conpetfids and the separated 3a-(R)
and 3a-(S) isoners are preferred of the 20 di astereoneric m xtuge. A
group of conpouGep® Wevirg the formatla i rasdshowsviereinabove, syhergin Xo7and, Xy AR gach

designated the "H G qup" t aj - , 4o with B
the formila I ameth el @b o HASssr R PP opichBpy SUUSMES wifh BHeng
2R[ err] i il— F?e%{mhgd[sﬁmsiitmamlsr ¢ach ﬂ.:]bstituent being irslependantly s6 o 4he, gwupf
-am no- -(3a- S) - = 2- et =3- . .
oxo- 2, 3, 3a, 4, 6, ge @kﬁi\ﬁ??ﬁy!‘f&%ﬁ 3'0?8{/:?ia(ﬁ‘f’n%gggl-(lz'aﬁ)(")snf/’r'?'-‘yj:p [I)-hpe%ﬁ'-l-ﬁ'R)
E E gt }S/L] ;ﬂ g ;sggug gﬁ@g-(tm%as gprmfgﬁyl_tcfldz-mng wiigze theé diybpgrtiorois aptiopailyrasibstituted
m xt ur 2, WO gin; 93;933 threg_s(ub)stithesr?tge tragchas'ru%s |tru(taa;'\t(-.a Béi%&' ir? epteﬂgenql'yassé_se%ie%oﬁg%' ¢
PCT/ 1 B96/ 01353 - e \HE ' d g the "G
G oup” of corrpoﬂ%@?@jﬂé@g‘gﬁﬁgp%wm@%\gﬁa?é%ta gdlj gscﬁzﬁgseaggggoungg of
e Riasy Jupy gher &1 hoSeR! Gloup<ot.coryRaINY, R IS Brefercsq amena iog [MS GOy |
.an err] is 3- - 2. sk Ny O j ' “
2-am no- N-[ 2- ( SSJ?%S@;@H%?Z&%@E%%&“%@%@E,@mhé CthH&é(tddfrﬁmgﬁds of the “M'
' 0Xx0- 2, 3, 3a, 40 6, Grovg ahavimgo theyformulad{ as Qﬂw}rpyeﬂemabom,wber&in()ﬁ) al(lcl-xsa are each

e Yo e 2% U RIS L CES U8, 8 PR PR ks
- preferred of thgusktiRAé® WithTONE Ctoiwd substituents, each substituent being independently
| selected from the group consisting of F, Cl, Me, OMe, CF3, OCF; and OCFH; R3is
phenyl-CH,-O-CHg-, phenyl-(CHz);- or . thienyl-CH,-O-CH,- where the aryl portion is
15 optionally substituted with one to three substituents, each substituent being
independently selected from the group' consisting of F, Cl, Me, OMe, CF,, OCF; and
OCFH. | . .
~_ Another group of compounds, which is preferred among the “M' Group” of
corﬁpounds._ designated the “P Group”, contains those compounds of the “™'
20  Group”, having the formula | as shown hereinabove, wherein X5 and X are each
methyl; R? is methyl, ethyl, or CH,CF3; A’ is pheny! optionally substituted with one to
three substituents, each substituént being independently selected from the group
consisting of F, Cl, Me, OMe, CF3, OCF; and OCF,H; R? is 2-pyridyl-CH,-O-CH,-, or
3-pyridyl-CH,-O-CH,- where the aryl portion is optionally substituted with one to two
25 substituents, each substituent being independently selected from the group
consisting of F, Cl, Me, OMe, CF3, OCF; and OCF,H.
A group of compounds, _which is preférred among the “O Group® of
compounds, designated the “Q Group”, contains those compounds of the “O Group”,
having the formula

30



The diastereoneric m xture of 2-am no-N-[2-(3a-(R S)-benzyl -2-ethyl -3-o0xo-
2, 3, 3a, W@ ymagkahydr o- pyrazol o[ 4, 3-c]-pyridin-5-yl)-1 -( Rretrinosro13sa

H-indol - 3-yl nethyl )-2- 10 oxo-ethyll-isobutyram de is also preferred anong
the "I Goup"” of conpounds and the: separ?é_re]d 3a-(R) and 3a-(S) isoners are
preferred of the diastereomeric mxture e di astereorrerrc m xt ure of

et E“yrnos Coxh éw)&%ﬁr@ﬁﬁ%ﬁ@ﬁrﬁﬁri%ﬁw IPomeLs p Aadieomeoynds whereiny (1
H-i ndol - 3- yR3istkethyl: &' IS 2pyridely Bnd RO Wz@‘ égi so preferred anong the

L're?fe?‘r’é’d oi R R SHERSAT It e vt RS RECP G Gy Shocedmas. whi o 15

°'Z9cﬂh9@Mhds which is
oot o1 e poue CHiCPG) 36 2.syidnl ahoROM.OHG OraLOARMAMRHRRGL ) T 0P ey
% - (Cj:H[ etPr] Oiﬁrh%% -p‘hiéﬁ?rw&'ﬁw N['%Rr is @Mﬁeﬂ[ ~ehlerp-pheayf er :]h lzg
e di aster - -
mo"ﬁcﬂsm U ©-gikidyl; and ﬁ ) sgt%%-p(g/ ﬁfﬁ@m%ﬂ%ﬁéng ofEt Yy

0x0-2,3,3a,4 hexa2&/1dro pyrazol 0
_(R) - benzyl d?(yﬁr&"hQFa. lechyedwyar}d %lsbﬁfwﬁ-ﬂl'ﬁé 4-di-fuczé-phemyl, anong t he "

G ou of conpou ners are preferred
of tlrcr)e di ast (ranr) eom ca %&g ur e, ﬁrgixg.g % @%ﬂ\ﬁ"\@'ﬁ%ﬂ@mwww—%@e
3a- (S) |sonmethﬂr&ioxd}aa{R.&-rnyﬂdm-Eﬁnﬂtw&zB 34,4,8/TeheXahydrdpytddblo[£,3Ter 1S a

2r g‘;ne;]g‘?ﬂl_ gﬁ;{ygg;ﬁ%yg-)za%{g?%ﬁfzg h)a-}p)éé;g%mrde is preferred among the “Q Group™

2, 3, 3a, 4, 6 bfh:enmbuddsepd 'the @epératelt BaRY afd maE(sylnamﬂers are preferred of the
(R) benzyl ?Q/gqer - o- et hyl]-isobutyram de i's al so preferred anpong

the "J Gou g and t he separated 3a-(R) and 3a-(S) isoners are
preferred of the meadiéstéreenﬁhbcimﬁm of Zamirtd-N-{1- éR% 53 '%frh&o-%ér‘ﬁ&r‘ai’cf%ﬁ{w)

m xture of 2-amnm no- (R.S) -benzyl -.3- oxo

trifluoro-etdQXor2 -{23-3@&8- R@’ Wﬂ@!@eﬁ’ﬂ}‘ yhér(2, -WHDMMM Bfan.67y! ] - 1- (R -
gegﬁ )r/) | 03 methaihhy@rélipradbibd, é—cjp'?%}Hlslfrﬁaihﬁ?-z-rﬁetﬁlnsd?oﬂéﬁérﬁuﬁéed AMAAdehls Y
among the “Q Group” of compounds and the separated 3a-(R) and 3a-(S) isomers
- are preferred of the diastereomeric mixture. :
The diastereomeric mixture of 2-am|no-N~{1-(R)-(4-chloro-benzyloxy-methyl)-"-
2-ox0-2-[3-ox0-3a-(R, 8)-pyridin-2-yimethyl-2-(2,2 2-tr|ﬂuoro-ethyl) 2332467

20 hexahydro—pyrazolo[4 3-c ]pyridm-5-yi]-ethyl}-2-methyl-proplonamlde is preferred
among the “Q Group" of compounds and the separated 3a-(R) and 3a-(S) isomers
are preferred of the diastereomeric mixture. '

The diastereomeric mixture of 2-amino-N-{1-(R)-(2,4-dichloro-
benzyloxymethyl)-z-oxo-z-[3-oxo-33-(R S)-pyndln-2-ylmethyl-2-(2 2 2-tnﬂuoro-ethyl)-

25 233346 7-hexahydro-pyrazolo[4 3—c]pynd|n-5-yl]-ethyl}-z-methyl-proptonamrde is
preferred among the "Q Group” of compounds and the separated 33-(R) and 3a-(S)
isomers are preferred of the diastereomeric mixture. |

~ The diastereomeric mixture of 2-amino-N-{1-(R)-(4-chloro-thiophen-2-
yimethoxymethyl)-2-oxo-2-[3-oxo-3a-(R,S)-pyridin-2-ylmethyl-2-(2,2,2-trifluoro-ethyl)-

30  2,3,3a,4,5,7-hexahydro-pyrazolof3,4-c]pyridin-6-yl}-ethyl}-2-methyl-propionamide  is
preferred among the "Q Group” of compounds and the separated 3a-(R) and 3a-(S)
isomers are preferred of the diastereomeric mixture.




i

; optionally substituted with one t
. being independently selected fromthe]group
. CF[err], OCF[err] and OCF[err]H t isiO | o

WD 97/ 24369 PCEOTAB/61388 3
-13- of co%ﬂ%‘f’t-he separated 3a-(R) and 3a-(S) isonmers are preferred of
the diastereoneric mxture -@ard the 3a-(R) isonmer is preferred over the
3a-(S) isoner. The diastereonmeric mxture et7-

2-am no- N-{1- (R) - benzyl oxynet hyl - 2- [ 3a- .

(RS) - (4-f | uor o- benzyThe 2diastetepmeticoxmixiRres, ¢fa 24aminp-Nrf 1Ry @rddifilyoraengyloxys 5

i din-5-yl]-2-0xq-et - i de fopi: the "J
& oo Cof co%pLmﬁwﬁﬁ-éa%q%@g%%ﬁ-ﬁé}%@ﬁ%ﬁ'gﬁﬁzlﬁg.‘;%%ﬁ“@m@‘w@r R ; |
preferred of thp3daass,henamydro-pyiazblo[4;3-clpyadic:Say]-ethpbaemetbylnrapionamide  is
oxo. 2,3, 3a, 4. o, HelREeAIAEIL P, BBy ShEdmpsinasand.dns spearated 3a-R) and 3a-S)
- (R) - benzyl 3§<yﬁﬁbm¥}s—a}e ptélerréd of thkltidsterecmbtic pnbawiede i s al so preferred

anong the "

G oup” of compounds and the separated 3a- and 3a-
i somers are preferref Gpup ﬁfe%ﬁ“ﬁ@ﬂ@%ﬂh@hi@"ﬁ"’&'l‘j‘?@eﬂ'@%ﬂﬁ#ﬁf'“é&%ﬁﬁ'ﬁ'&g

which is prefer{hg%ﬁg@éug%gn%ﬁakgg%?gﬁ;%gﬁemnds, designated the "K

G oup", contains n D G oup” wherein eis 1; nis 1; w
is 1, Rerr] is -(CHerr])Aerr]; 15 where Alerr] in the definition

of Rlerr] is phenyl, thienyl, thi g;ol yICH§yr dy{c pyrimdyl which is
' u

'ri’ each substituent
onsistl gof F, d, M, Ow,
2; 20! and Rerr] is

- _&¢H38wi ndol yl - CH[ err] -,

phenyl -CH err]-O-CH err] -, phenyl -(Cy[“e.gr]
where the aryl _ R2 N

)

10  the racemic-diastereomeric mixtures and optical isomers of said compounds and the

pharmaceutically-acceptable salts thereof, wherein e is 0 or 1; n and w are each
independently 0, 1 or 2, provided that w and n cannot both be 0 at the same time;

R! is hydrogen, -CN, -(CHz)NOCIC(O)XE, -(CH)N(X*)C(ONCH,)A',
~(CHNOEISOL(CH A, CH) NSO, -(CHo)N(XP)CIOINCC)CHAA',

15 ~(CHNOCICIOINX®)(E), -(CHR),COINCX)(X®), «(CH)CIOINOCNCH)-A',
~{CH2)qC(O)OX?, -(CH)oC(O)O(CHL)rA", -(CH2),0X°, (CH,)0C(0)X,
{CHz)OC(O)(CHy)rA", «(CH2)OCIOIN(X®HCH)rA', (CH2)OC(OIN(XKX?),

“(CH,)C(O)X®, -(CH2),C(O)CH2)A', (CH)N(X’)C(0)OX",
{CH)N(XHSON(CNXE), (CH2)gS(0)mX’, ~(CH)eS(O)n(CH)-A',
20  ~(C4-C,p)alkyl, -(CHz).-A'. -(CH2)q-(C3-C7)cycloalkyl, -(CHz)q-Y'-(C1-Cs)alkyl.
~«(CH,)q-Y'<(CH)rA' or -{(CH3)qY"-(CH2)r(C3-Cr)cycloalkyl;
where the alkyl and cycloalkyl groups in the definition of R’ are optionally
substituted with (C,-C,)alkyl, hydroxyl, (C-C,)alkoxy, carboxyl, CONH,
-S(0)m(C1-Ce)alkyl, -CO2(C4-C,)alkyl, 1H-tetrazol-5-yl or 1 to 3 fluoro; Y'is 0,
25 S(0),,, -C(O)NXE, -CH=CH-, -C=C-, -N(X®)C(O)-, -C(O)NX’-, -C(0)O-,
' -OC(O)N(X‘)— or-0C(0)-; qis 0,1,2,30r4;tis0,1,20r3,
-said (CH,), group and (CH,), group may each be optionally substituted with 1
to 3 fluoro, 1 or 2 (C4-C,)alkyl, hydroxyl, (C4-C,)alkoxy, carboxyl, -CONH,



portion is optionally substituted with one to three substituents, each
subst i t wemp73éng i ndependent |y sel ected fromthe group gangisdkipngs of F,
c, Me, Owe, CF[err], OCF[err] or OCF2H. A group of conmpounds which is
preferred anmong the "K Group" of 25 conpounds, designated the "L G oup",
are those conpounds of the "K G oup” whet®si n Xerr] and X[err] are each

. -CH -
oyt oyl or i er SIOPCECHRRY R Sl ks oy SHRAFERERNS oty
t-butyl or -Retib bydrbgen,{CiLs)alkyl m&mmlkmcpmmaow ciCi-c JaIGHAT 6eAT; among
the "L Goup", des zitted t he . err(l -are_ those conpounds of the "L
Group” wher & ﬂ?’%ﬁ@rﬁ? yligroups,and ﬁﬁé a"F\[' %thei%eﬂﬁﬁ'ﬂf'(?é age optianally and
2R[g:nr]nol il_igtﬁggmbdgy e?;(p m@oxﬁ -CT@W(WW)QJN%WC m xture of
2,3, 3a, 456, 79 é@méﬁ('w r&%oﬁ(@l’éﬁ)p?ﬁ. N1°'51§ﬁ|§h§|°930 | )
- (R) - benzyl quygp el bac&mfce% ideipehaénity! eﬂﬁnekﬁéﬁﬁdoraﬂaﬂ.awe

pRnBG, (G35 ek

G oup", the separated 3a-(
PCT/ | B96/ 01 38trated, fuyilg) satgrem 9r dul!y pnesdtratest] 4o fto t S:menitmsed: ringnoptionally xt ur e

Compounds. SavieR°F 15 4 hBRERt BdesthRhri SedBet Mo SBE G denssing gt o

the "M G oupr&mrsmfunsandhusegmrrmoanusy%ﬁb tirfie syﬁeg reumaasntgﬁxog?\r/ agiragwgach

o2 =g R i LABREHBy T haiaod & o Erohednd s buchaly

hydr oxy(d ehaying] £1to |4 abteydatorﬁg mﬁembeﬂﬁyedeléétemffdm tHe QYrous VoRkisking af Of

1-indolyl - CH For rl‘ sulg.u' and O)ngen #used to’'a patﬂaﬁly sZturated fully saturated or fully
unsaturated 5- or 6-membered ring, optionally having 1 to .4 heteroatoms
independently selected from the group consisting of nitrogen, sulfur and oxygen:

15 A'! for each occurrence is independently - optionally ‘substituted, in one or
optionally both rings if A' is a bicyclic ring system, with up to three -
substituents, each substituent independently selected from the Qroup
consisting of F, C, Br, I, OCF3, OCF;H, CF3, CHy, OCHj, -OX8,~ -*¥
-C(OIN(X®)(X®), -C(D)OX5, oxo, (C4-Cg)alkyl, nitro, cyano, benzyl, -

20 -S(O)n(C1-Celalkyl, 1H-tetrazok5-yl, phenyl, ' phenoxy, - phenylalkyloxy,
halophenyl, methylenedioxy, -N(X®)(X®), -N(X®)C(O)(X®), -SONOC)H(X®), -
-N(X®)SO-phenyl, -NOC)S0O,X%, -CONX''X", -SO,NX"'X"2, -NX®SO,X"?,
NXPCONX"'X™, -NX®SO,NX''X"?, -NX®C(0)X", imidazolyl, thiazolyl and
tetrazolyl, provided that if A’ is optionall;} -'su.b'st_i'tuted with methylenedioxy

25 then it can only be substituted by one methylenedioxy; '

where X' is hydrogen or optionally substitﬁted (C4-Cg)alkyl;
the optionally substituted (C,'-Cs).aikyli defined for X' is
optionally independently substituted with phenyl, phenoxy, (C,-
Cs)alkoxycarbonyl -S(O)m(C1-C3)alkyI 1'to 5 halogens, 1 to 3

30 ' hydroxy, 1to0 3 (C1-c1o)alkanoy!oxy or 1 to 3 (C4-Cg)alkoxy; -

X' is hydrogen, (C,-Cg)alkyl, phenyl, thiazolyl, imidazolyl, furyl or
thienyl, provided that when X' is not hydrogen, X'2 is optionally



CHerr]- dé?%q@p‘%_{[ eCH[ err]-, 2-naphthyl-CHerr]-, PCT/IBY6/01353

1-benzim rr]-, 2-benzimdazolyl- CHerr]-

phenyl -(Clerr]-Cerr])al kyI ,;_,,2 pyridyl=(Cerr]- C[err])al kyl -
3-pyrdyl-(Cerr]-Cerr])al kyI , 4- pyrldyl--190 (C[err] C[err])al kyl -
phenyl -CH err]-S-CH err]-, thienyl-(Cerr]-Cferr])alk

phenyl - (Clerr]-J err])al kybstioged with one t thses su L@P%S}m@l?ﬁ'ﬂéﬁ?ﬂ'!%ﬁlf‘é?fﬂf°m
Grerr]-0aterr . pyri t“@i{éﬁ%&&?ﬁﬁ‘ 60k, OCFgaRd EF;
pyrimdyl -CH err] - O CH eor X! anadX hmtak@amqm}ome@ﬁlz)rh\ﬂ&*&)ﬂ-he aryl
portion(s) of the groups defined e e nal Iy substitut dy th
e
one to three substituents, ea h%é@gl(ﬁ)uéné(% '39%)0 Y i ndependent me
%gﬂtlegﬁ re]cl fg%anthe group COHS:_lﬂorg&hcﬁfocmémbmmdeMenﬂ1Qor:i:)H[ err],
egr err an
preferred ﬁm)n§ tﬂ% QW@W"E‘F ‘Eoﬂbﬁ&?fli‘?"ﬁﬂgysb‘%gg p?%?undWégﬁ
contai ns those tored
CCaRimE ﬁtaﬁ[ Bq?anp%ﬁ ic}i(h@d%g-o,)éiewhm Wihere %mﬂmnéuyaam

her ei nabove, rogen , Wis 1,eis

gydﬁ)g ; :TL t ﬁ;fl ¥CeCe)pbyband ea@wallncsepmuteﬁt Gp- hCﬁSV&m&bﬁh'" Wét ‘I‘Sﬁ"“!?f‘:f X* are

_ n ﬁmlg sqn

- hydrogen; R7 aﬁg{%iéw 'ﬁdé?a‘bg‘h ﬁ@ﬁ%u%ﬁﬁ ?ésfbg,.gégedﬁ U)Pé( h;/d?{)gsen

rreC}_lhyI,letlwl hpbgplyéor‘ltqofs , t- butyI CH[err]CF[err] CF[err] or

. -CHrcycl opro initi

of Rierr] o oG HgeR 43% bl et it &L @5l e def it on

: ggt In onal Idy sugsﬂ[ ’ltdﬂteibh\/\/lot:&mébi%:ceoiselﬁdepem&y shyldsdgehue:ﬂnenallgaswaltmw (Caent
|g|nepenen ys ec romt r

 CFlerr], OCF[ef(e C@S’nﬁ’&?‘?qqqaf% #?8894%‘3 ggﬁ?ﬁ.‘h{)?& 6@(8?’?}'%?9"%9-{%‘%

-~ phenyl - (CH err hb[ogéﬁ&tedcy%lddlqpl Whe@"[dyhbbally ishbstityted Qief,eCe)alkyl- 6hi} coptionally

- thiazolyl-CH err -CH err 3/ dyl - CH

byt iyl - G5 rbstBUIERl CxGIUSIORNE )| e Sertion SEIe PRtioRaly cingsRendenty

portion is Opt'aaag%t)éd%x ok ;gﬂe e, i(".".fdﬂ(dik?ecatrﬁb)&yh'UﬂNBéJKS(O)MEﬁme‘)alkﬁaCh |

substituent bein ntlé sel eCted fromthe group consisting of

F, d, M, Ow -CUE{CaI‘GJ)?“(M'ﬂ'&tquO oyl @Fpie? (GiLa)alkgi up of conpounds,
which is preferped, §M0%L Mo Xoldbigds & BHE atsth and both X® are (C;-Colalkyl, the two
:' (C+-Cg)alkyl groups may be optionally joined and, together with the atom to which the
20 two X° groups are attached, form a 4- to 9- membered ring optionally having oxygen,
sulfur or NX7;
X7 is hydrogen or (C4-Cg)alky) optionally substituted with hydroxyl; and
m for each occurrence is independently 0, 1 or 2,

~ with the proviso that:
25 X® and X'2 cannot be hydrogen when it is attached to C(O) or SO, in the form

C(O)XE, C(O)X™2, SO,X° or SO.X'% and
when R? is hydrogen then R is not -CH=CH-pheny!.
A group of intermediate compounds preferred among the foregoing group of
formula (i), designated “Group AA", contains those compounds wherein w is 0 or 1;
30 nist R'is hydrogen, -(CH,)q-(C3-Cr)cycloalkyl, -(CHz)'-A1 or (C4+-Cqp)alkyl where
the (C4-Cyp)alkyl and (C5-C;)cycloatkyl groups are optionally substituted with 1 to 3
fluoro and A’ in the definition of R'is optionally substituted with 1 to 3 substituents
independently selected from the group consisting of F, Cl, Me, methoxy, CF;, OCF;



conpounds, designated the "N G oup", contains those conpounds of the
"Merr] WOMBASY/ 24369 PCT/IB96/01353

PCT/ 1 B96/ 01353 -15- Group", having the fornula | as shown

her ei nabove, wherein X[err] and Xl err] arg each nethyl; Rerr] is nethyl,
ethyl, or -CHerr]CF[err]; Alerr] is phé&myl optionally substltuted w th one

h t L ected f
the or oup cang QEFHSRS R LeBiobieet 0 ERErETptioal Brepur oy 14 "
thienyi - ¢ p”?“%’aw’my’ e bt ar ""“'""“*“Sf”ff"’é"?hﬁ’ni‘??s"‘“éi"b“!'t"? uted
i i i
with gne toe't{?]%gué‘;{i%ﬁ"H Wgﬁ[’ind%@gﬂﬁ ﬁe@ﬁ%gt gnoup ﬁﬁﬁﬁi’m et

sel ect ed fr(yaiutdiah@(youp consisting of F, C, I\/e Owve, CFerr], OCF[err] and
OCF[ err] Anot hersg%oup of cg&})ounds WhICh is preferred anong the "Merr]

Group” of conp ourt ndse Prefertgd amonge 4hr 4AAs Greure comprpndsds  of
the "Merr] d%@ignﬂé&UBB Grbﬁﬁ" '&9ntb tﬁ Bgiunﬁé of hﬂﬂGr’&ﬁ&ﬂvﬂ&QﬂV\ﬁ is Ygrein

Xerr] and X err are eac IS . met

CH err] CFl ers ; RA!Peﬂ"‘]rmdﬂrﬂ‘lzrtg@mMr o phepyl ijbnallyaSprtrtutddsmtrt Uteed
h d | ect ed

from the or cBsfitBis irddphdent Yafbohidiom e Bl ToPilstrg GIRERIY Bid dhiors: °* ©
OEF[ er Ir 1 H [ mndiR?jis hy;drpgmm(C,-Ck[aﬁry{ o]ﬁr ggheby whieTd the (€ eTyyalkyl GHb?ériy] hfdaps In or
t hi en e Q n na
subst ?/t JEH thd %’ﬁ ohe rlrs é@ﬁéﬁ&tsf‘f’%g%ﬁgp '@atﬁ JJB‘QQS?%BE?[ %‘??Tﬁ’)é““y
i ndepenge grc:zsglﬁseuémr[rrﬁﬂrefgroup bbrts;sjhglubflmgshmo)(ygbmﬁetﬁo ! I\/led O\e, C![:ﬁ
OCF3 ot her up of coppounds | referred anon e

"M er ?]n Group” © ﬂ%d@’ éﬁi@'?l it 'ﬁﬁ' ?’H@"g\g‘ %fﬁ'g“'&o?ﬂ"&l?%dﬁ H%g??
conpounds Ofdrdsmeorhémf #hixture of a compound wherein R’ is -CHz-phenyI and R? is methyl or

hydrogen; and the separated 3a-(R) and 3a-(S) |somers are preferred of the
16  diastereomeric mixture.

Another group of intermediate compounds which are useful in the synthesxs
of the compounds of formula () have the formula

2)3 (CHZ)I\
(CHz)w

(D)

20 the racemic-diastere‘omeric mixtures and optical isomers of _s'aid'compou'rids wherein
2' is methyl, BOC, CBZ, CF;C(O)-, FMOC, TROC, trityl, tosyl, CHyC(O)- or
optionally substituted benzyl which optionally substitu(ed with methoxy, dimethoxy or
nitro; e is O or 1, n and w are each independently 0, 1 or2, provided thatwand n
cannot both be 0 at the same time:

25 R’ is hydrogen, -CN, ~(CH,)N(X®*)C(O)XE, -(CH,)qN(X)C(O)(CHo)A", |

 -{CHIN(X)SO(CH)rA', (CH)NO)SOXE, HCHo)NOCICOINC)CH)-A',
-{CH2NOCICIOINOEYX®), -(CH)CIOIN(X®I(X®), -(CHZ)CIOINDS)(CH,)-A',
© <(CHz)CO)OX®, (CH;)C(OYO(CH)-A', CHZ)OXS, <(CH)OC(O)X,



20 G oup” the fornula | as shown herei nabove, whepef m;gghﬁjgg] and
X[err] ar eV Qggﬁxﬁgthl R[err] Is methyl, ethyl, or CH2CF3; Alerr]

phenyl optionally subst itutédswith one to three substituents, each
substituent being independently selected f€d#mthe group consisting of F,
a, me, Ow, CF[err], OCF[err] and OCF[err]

r] s .
2 5|yri dyl - G eF(@hmﬂﬂzkA o«csz)g@gmm( &%&M eno'uﬂzngpﬁ;m?xx%). t he
portion 1S
each substltuer"‘p?'gbhzﬁﬁ% ﬁ&%‘éﬂé@‘ﬁ%e}sa emmﬁx()e(é e'gr oﬁg it)ln:[srg?f flg of
F, O, M, OVe.(cREjMX9)SOMBERKR)] -(HE) SO -{CH,)S(@a(@hhA" conpounds,

thich is bre 2??@??%35@980@@1%5?{;%%9&@ W, G Y RE Rl o T er )

30 WO 97 243(@@4 g -Y -(CHz).—A or (ChHay'Y '-(CHo)-(Ca-Cr)cycloalkyl;

PCT# 1 B96/ 01353 rac ~diast ereoneric mxtu (?s .and tical jso rs
of sai ? co]rrpounds M/Mé\eéﬁ H‘lQQPU;‘Yr?"q sygiealky) igrounsdp the ({g nition of §3,| are opfioRA

is -CH err]-0-CH er LB rﬁ;{ﬁ

2-pyridyl; and R er rs]ab#@&_g%hfth% C%ﬂf[yf %gﬂ Z"R‘L" n&&%edr:?rﬁz's

CH err]CFlerr]; Al er8{O)mC2Cealkylo00(GnEdalkut: ﬁ!-l-tptgazol—s-yl or1 to 3 fluoro;

~ -CHerr]- OCH[err] ¢chlo '

g e it . oL AT
ek - S or err] is

~-CHerr]-0-CHerr]- Ila,}?rg hene; or Rerr] is CHerr]CFerr]; Aerr]

~is 2-pyridyl; and R[°e' ?ﬁﬁoerr] OCHerr]-2,4-di-fluoro-phenyl. The

. di ast er eoneric nixt Yi20,0f 2%raym no- N- [ 1- (R) - benzyl oxynet hyl - 2- ( 2-

said (CH,)q group and (CH,), group may each be optionally substituted with
hydroxyl, (C4-C,)alkoxy, carboxyl, -CONHz, -S(O)m(C+-Ce)alkyl,

15 -CO,(C1-Co)alkyl, 1H-tetrazol-5-yt, 1 to 3 fiuoro or 1 or 2 (C4-Cy)alky!;

RZis hydrogen, (C1-Cg)alkyl, (Co-Ca)alkyl-(Cs-Cs)cycloalkyl, ~(C1-Ca)alkyl-A' or A';
where the alkyl groups and the cycloalkyl groups in the definition of R? are optnonally
substituted with hydroxyl, .C(o)ox° ~CIOIN(X®)(XE), -NOC)(XE),

-S(0)m(C1-Ce)alkyl, -C(O)A’, -C(O)(X®), CF3, CN or 1 to 3 halogen;

20 A’ for each occurrence is independently (Cs-C;)cycloalkenyl, phenyl or a partially
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally
having 1 to 4 heteroatoms independently selected from the group consisting of
oxygen, sulfur and nitrogen, or a bicyclic ring system consisting of a partially
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally

25 having 1 to 4 heteroatoms independently selected from the group consisting of
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms
independently selected from the group consisting of nitrogen, sulfur and oxygen;

A' for each occurrence is independently optionally substituted, in one or

30 optionally both rings if Alis a bicyclic ring system, with up to three

substituents, each substituent independently selected from the group
consisting of F, Cl, Br, |, OCF3, OCF;H, CF3, CH;, OCH3, ¥e) of
-CO)N(XB)OCB), -C(O)OXE, oxo, (C1-Ce)alkyl, nitro, cyano, benzyl,



met hyl - 3- oxo-3a- (R, S)-pyridin-2-yl nethyl -2, 3, 3a, 4, 6, 7- hexahydr o- pyrazol o[ 4.
3- 10 wW@yniadeon-5-yl)-2-oxo-ethyl]2-nmethyl -propi onam de pcrpo@sdEs ed anong
the "Q Group” of conpounds and the separated 3a-(R) and 3a-(S) isoners are
preferred of the diastereonmeric mxture._ The diastereoneric m xture of
2-am no- N-{1- (R) - (3-chl or o- benzyl oxy- rret’?%fl)

i gxg 21£33 0X0- 3as&5m@1-agﬁaik9f “1H- te ltrgnitt.\l@fyl p‘mehy% 2p|t_.err|‘Jny'uor thgill()léx%ﬂ 3, 3a,
hexahydr o- pyr ﬁzoltm{o@henyl] misthiyiénedioxy, INOEIRL)) MX‘T)BWXX‘ > pisgph X %} e

ga (S |sorrersgargsb)é%’é‘Pﬁ@'g"-o&qﬁgB%s‘géwgomﬁe §°ﬁ£ﬁ§re )ﬁ‘l$9&

di ast ereoneri c nmiNxEBTONX')E? amxﬁsdyNﬁ(lt)oR) -ﬁ)_@(%b?@’oﬁﬁ %O)Wﬁﬁ’glhéﬁ% 3a.4

20x02g3 oxo-3a- (R, 9)- pyr|d|n Irgethl- 2-trifuoroet
6,7- 20 hex ah fq;o r oy g Ahg_% is optlonaly substituted " with methy enedioxy

] pyri din-5-yl]- ettﬁBH&cﬁiBﬁlﬁr%'suﬂétﬁ@tbgr\l\gﬂc?%m&h@&@éﬁéyd among the ' Q

G oup” of conpounds and the, separate i somers are
preferred of the di asmxerls@ydﬂogeuDeoptHMllxiswmmmmd)almlxture of
2-am no-N-(1-(R)- (2 4-di chl

benzyl oxynet hyl ) - 2- oxo- 2- [éﬁéo)c(’%pt?nalph sésbsﬁwt‘eiddl(ﬁ‘ ‘z"%f%ﬂﬁ@‘é fPE )é 2 riflu
(2)r g- gt hyl % 72ﬁ v ' optlonalli( |%dependently substituted wnthhphenyl phenﬁxY (Cy-

, 3, 3a, , 7- hexahydr o- pyr clpyr. t met r opi ona
nide | sé}Br eferred gmngp%/h?e?éb%ﬁ’ﬁfa“]‘@y éc‘&bf&&ur%{?]"‘é(ﬁ& %n’éhg'ega?saﬂég %g (R
and 3a-(S) isoners are prefhydroxg, Plo 3 (C-Cigdal ogmiebtttdmmpcaalk&v?

di astereoneri c m xtureg e€f 2-anm no | or.o-t hi ophen- 2-

yl met hoxynet hyl ) - 2- ox§( 29 %’ngega%R%Q%@&yrﬂiﬂf‘w Shigzald !W'#a@'!('aftﬂylzmt riflu
oro-ethyl)- 30 thienyl, provided that when X' is not hydroge t

2,3,3a, 4,5, 7- hexahydr o- y¥ aga yri y % - _4s o;r]lolnalgr opi on

amide is preferred aﬁﬂ vﬁégqgedg;shreefsuwmweaerwemes@wad fromd
3a-(R) g5d 3a-(S) i SORRE grodpLoRsisling 61, PicH Dl ASH, aRIRF,c M xture.
“or X" and X2 are taken together to form -(CHz)-L'-(CHa),-;
L' is COG)(X?), O, S(O)m or N(X); -
r for each occurrence is independently 1, 2 or 3; ks
X2 for each occurrence is independently hydrogen, optionally 'SUbs'ii"tzﬂted (Cy4-
20 Cgalkyl, or optionally substituted (C3-C;)cycloalkyl, where the optionally substituted
(C1-Cg)alkyl and optionally substituted (C3-C;)cycloalkyl in the definition of X? are
optionally "independently substituted with -S(O),,,(C,-Cs)alkyl -C(0)OX3, 1 to 5
halogens or 1 to 3 ox?; ' -
X3 for each occurrence is independently hydrogen or (C4-Ce)alkyl; :
25 X° for each occurrence is independently hydrogen, optionally substituted (Cy-
' Celalkyl, (C,-Cg)halogenated alkyl, optionally substitutéd'(C3-C7)cydoalkyl, (Cs-Cy)-
" halogenatedcycloalkyl, where optionally SUbstituted_' (C1-ca)alkyl and optionally
substituted (C3-C;)cycloalkyl in the definition of X® is optionally independently
substituted with hydroxyl, (C;-C,)alkoxy, carboxy}, CONHZ', -S{O)m(C4-Cg)alkyl,
30 -CO,(Cy-Cy)alkyl, 1H-tetrazol-5-yi or 1 or 2 (C4-C,)alkyl; or
~ where there are two X° groups on one atom and both X® are (C,-C)alkyl, the two
(C,-Cs)alkyl groups may be optionally joined and, together with the atom to which the



WO 97/ 2436 :
-17- The dl%gg?'g%g?rrerl c mxture of 2-amno-N-{1 [
- -(R-(2, 4-di fl uoro-benzyl oxy-

. met hyl) - 2- oxo- 2- [ 3- oxo- 3a- (Rﬁéﬁ) pyri di n- 2- y23ret hyI

) -
©2,3,3a,4,6,7- hewah@@mqswaauamea forwl 34+ tod- mesnierpd amypt;@alhéhﬁymg PrYa®Nona
mde is preferreg Wthe 'Q Group" of conpounds and the separated 3a-(R)
- and 3a-(S) 5 Uy are preferred of the diastereoneric m xture. A group
- of conpounds whi ch Xris hidrogemor(Creth)atky optienaliy isubstituted with hiydioxy); and:

- conmpounds of forpula (1) are of the fo J 10 the

. racem c-di aster@gﬁﬁ*é YITehces 7 mﬂﬂ%ﬁ{go rs of said conpounds and

© the phar nacgut wghhypmmhabl e salts thereof wherein e is 0 or 1; n and w
are-each mdepeq,dent

; hat w,a nno 0 at
the same tine; ]xy ?Mr%éwrggﬁﬂxlw f%PV?SﬁquP]‘R@[@rﬁ I&'?(‘[?

: (CH[err])[err] g rd; 11\[err]

- -(CHerr])[err] err CI—[errl) Aerrl1

- (CHerr])[err] Mbqrve‘kripm@{ogen}mrl}sno -CH=CH-phenyl;

. (CH .15
(et AR ot e ot

-ECH[ err]) [16r r |vdied) RY ix[Heand R( iﬁ[tbenZ is not BOC,;
: -(CHerr])[err] q '
t -(CH err] )[err]@%%éﬁ%ﬁék g::ﬁr%(ﬁ"e Jq%gb% : 1oo[|s no 'r?']‘d- Alerr]
-(a[err])[err]v)ﬁarom lsphéﬁiﬂ[aﬂdﬂ)léﬂlﬂﬂ eang’ BrﬂO1CHaC(0)-
) E CH% g; H g % ;H Og(c() #%%@;%\8? &’ﬁff%?‘? ]am,gf\grtpT foregoing group of compounds
- (CHerr])[er ]@&M%Flﬂy rdb!s Nated "L, Group*faes thosk ebmpbiiidoWiesreinwis O or 1;n -
. -(CHerr])[err]C(O(CHerr])[err]-Aerr],
(CH[err])[e1r5r] RAX[ err]) (O OX[err] :
~-(CH err])[err]20%: W@ hé IXBéﬁzfy]&:(c),%E”]) (Cl'l[err])[err]S(Qer[err]
f_ (CH[err])[er]S OmCH err err %
- E % err% g % err%RYﬁrW}queDI—it ]q)(p }cy(:eglgv'r T(qulm ]°;é9c o |where the (C-
. err err e
(GHerr])[err]C V{aﬁfj %a %I "CIS %ﬁ! @] %r?uﬁ’ bre optionally substituted with 1 to 3 fiuoro
-(CH err])[err]and &' rin- tbe:mmmpmdr R] (ix]aptionally] eubstituted: with| kytp; 3 \Gubstituents

- alkyl and oyel oglkivdnadhi Bedid frbfh S Ghdlic' doBistitg B €71l MR! BV 'CANBICKY and
OCFH;
R?is hydrogen, (01-Ca)alkyl -(Co-C3)aIkyl-(Cs-C7)cycloalkyl phenyl, or -(C4-C,)alkyl-
phenyl where the alkyl and phenyl groups are optionally substituted with 1 to 3
substituents independently selected from the group consisting of F, CF3, OH and
25 OMe. o |
A group of compounds preferred among the ‘cC Group” compounds,
designated “DD Group”, contains those compourids of “CC Group” wherein Z'% s
BOC; wis 1; eis O; R' is -CHx-pyridyl, -CHg-thiazolyl, or -CH,-pheny! optionally
substituted with 1 to 3 substituents inde_pehdently selected from the group consisting
30 of fluoro and chioro; and R® is hydrogen, {C4-C,)alkyl or phenyl where the (C,-
C.)alkyl or phenyl groups in the definition of R? is optionally substituted with 1 to 3
. substituents indebendently'selected_ from the group consisting of fluoro, hydroxy and
methoxy. |

is Sheet Has Been Replaced

T IIIIII WA




substituted wwth (Clerr]-Clerr])al kyl, hydroxyl, (C[err]-Clerr])al koxy,
carboxywo @Mskserr], S(Om Cerr

]-Clerr])al kyl, PCT/IB96/01353
-CJerr](Cerr]- C[err])alkyl, 1 Htetrazol - 5y| or 1 to 3 fluoro; Y[err] is
O 25 ' S(O my-C(O.NX[ err], -CH=CH, C-C -N(X[err])C(O)

-C(ONX[err]-,-C(OO0-, OC(O)N(X[err]) ‘%’ oC(O-; qgis 0, 1, 2 3or 4, t

o Con 12 St R WG 4 R o T ] o "

hydroxyl, ( Ciasteréorherds m]ﬁmhmhwomuh@mb:em ﬁﬁéllﬂb%fphenyl an&@zﬁihﬁﬁ%&

ng 2?316 é g[lirya?sé?-éﬁh )tgp%%aatp& 540 9211# Q%GS)aESWﬂEﬁ fre meplerred o the

hydrogen, ( Qiddfdréorhbfic mbdareky! .
-(derr]-Cerr])alkyl-(Cerr]- Clerr])cycloalk yl
-(d err]5d err]) dekyanolkes aroup pf pompegnds waick atrwsaﬁum the: synthesis of the:

ORI ¢ it UL Tt it T

-S(Omderr]-Cerr])al kyl, C(O)A[err] @(O)(X[,@trr]) CF[err] CNor 1to

3 halogen; Alerr] for each occyyrence is ijpdegendently -
nyl or ap rt aI satur ted, f Iy
_(ECH2) 8- ‘s.na],lf having 1 to

(derr]-(err])cycl oal ken

saturated or fully uXsgtu

4 heteroatons independenfly selfcted f"tomthe group onsi st RY of oxygen,
sul fur and nitrogen, or bicyclic ri n|g syste consi Hting of erPpartially 10
saturated, fully unsat U);Ml\d ul | y(GHadwir at B 5- 0P 6- menbered ri ng,
optionally having 1t _ i ndependently selected fromthe group
consi sting of nitrogen, sulfur and oxygen, fused to a partially saturated,
fully saturated or fully unsaturated 5- or \@ nmenbered ring, optionally
having 1 to 4 heteroatoms independently. sq cted from-the group consisting
of nitrogen thesracémic-diastereompric; mixtures and optical isomers of said compounds wherein

10 2** is +-BOC, CBZ, CF,C(0)-, FMOC, TROC, trityl, tosyl or optlonally substituted
benzyl which is optionally substituted with methoxy dlmethoxy or mtro _
“eisOor1: |

nandw are each mdependently 0, 10r2, prowded that w and n cannot both be 0 at
the same tlme '

15 Yis oxygen or sulfur;

R' is hydrogen, -CN, ~(CHz)N(X®)C(O)X®, (CH,)qN(X*)C(OXCH 1A',

-(CHIN(X)SOL(CH,)rA', -(CH,)N(X*)SOX, <(CHZIN(XICIOINDCKCH)-A',
-(CHANOCICOINOSG XY, <(CH)CIOINIXHOE), (CH).CIOINOCHCH,) A,

«CH2)qC(O)OXE, -(CHZ)C(OYO(CH)-A', -(CH3){OXE, -(CHo),OC(OPXE,

20 -(CH,)OC(ONCH,)-A", <(CH)OC(OIN(X®NCH)rA', -(CH)OC(OINOC)(X®),
~(CHZ){C(O)X®, -(CH,),C(O)(CHg)rA", -(CH2)N(X*)C(O)OX’,
~(CH)N(X?)SON(X®)(X®), -(CH)gS(0)mX®, -(CHZ)qS(O)m(CHo)A",

-(C1-Cyoalkyl, (CH)A', (CHy)4~(C5-Cricycloalkyl, -(CHg),-Y'~(C4-Ce)alkyl,
| ~{CHa)e-Y~(CH)A" or (CHa)e-Y -(CH)(C+-Cr)cycloalkyl;

25 where the alkyl and cycloalky! groups in the definition of R are optionally

| substituted with (C4-C,)alkyl, hydroxyl (C,-C4)alkoxy, carboxyl CONH,,
-S(O)n(C4-Cg)alkyl, -002(01-C4)alkyl ester, 1H-tetrazol-5-yl or1 to 3 fluoro;



15 av%g,;,gwj or each occurrence is independently opti creu/iBs6013ss -
substitute I-n-one or optionally both rings if Alerr] is a bi cyclic ring
system with up to three substituents, each substituent independently

sel ected fromthe group consiisting of F, C-25-Br, |, OCF[err], OCF[err]H,

CF CH -O
oro. (Gerr] i ] 4R S@ar ot S ACEE A Lol X

-S(Omderr]-Cerr 5 I h I h ,
phenyl al kyl oxy, hal Lﬁée) vl Ocr{'cta)l)h?f gne | OXY, }/N( X[ gr?]ng/(X[ grre]n;)?(y

. -N(X[err])C(O (X errqis,0,-152edlodderr]) (X err]), -N(X[err])Sqerr]-phenyl,
-N(X[err])SCIerr]X[errb Jerr]Xerr], -SAOerr]NX[err] Xerr],

5 -NX[err]Sqerr]X[err N3<[ Pl CC]\IX[err]X[err]

. -NX[err] SO g r] NX erséd[(@ﬂg% groupdnd (GH)Qrsie mdy, edchi t[éaaptiophlly shbystitubéd withnd

ot hyl end oxy 25 o *r‘é‘iw,kﬁeﬁaasko&#aaﬁﬁvl. 0N SO Crlsahe

- met hyl enedi oxy; Wher@: Elyaiky), AKdeRa£d1L500 pmfmbbwwchu-m
S (Cerr]- C[err])a kyl ; otlonally substltuted err Igyl
- defined for X eRr!ShVQFQQSm Gﬁaﬁ‘d)?k!ﬁnd@p@a)é@ﬁﬂ 'QB!FB&*M ﬂﬁ'@

- phenoxy, - (CTer r g Ll bR &R 0 Bioai bisddh et 3 Amélopt.anaug 5

hal ogens,

S (derr]-C e‘rO ] )wusmtqu witly hydrozyl: <(@)QXF, eﬁ(@)’ﬁ?‘g)(x%) :N(K%Q& ), [(OIn(C1-Co)alkyl,
DN LB BN L, LT
: WD 97/ 24369 R3is A, (C,-Cm)alkyi ~(C1-Cg)alkyl-A', -(C4-Cg)alkyl-(C3-C;)cyclodikyl,/ | B96/ 01353
(b0 substitut od oSG 16, AR, SRR ROLSRRIRY ) sl ected from
a -(C4-Cg)alkyl-X'-(C4-Cs)alkyl-(C3-C;)cycloalkyl;
15 where the alkyt groups_. in the definition of R® is optionally substituted with
-S(0),(C4-Co)alkyl, -C(O)OX?, 1 to 5 halogens or 1to 3 OX%;
X' is O, S(O)ry, -NOA)C(O)-, -C(OIN(X?)-, -OC(O)-, -C(O)O-, -CX?=CX%,
-N(X*)C(0)0-, -OC(O)N(X?)- or -C=C-~;. -
~ R*is hydrogen, (C1-Ce)alkyl or (C;,-C7)cycloalkyl or R* is taken together with R® and
20 the carbon atom to which they are attached and form (Cs-C;)cycloalkyl, (Cs-
C;)cycloalkenyl, a partially saturated or fully saturated 4- to 8-membered ring having
1 to 4 heteroatoms independently selected from the group consisting of oxygen,
sulfur and nitrogen, or is a bicyclic ring system consisting of a partially saturated or
fully saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated
25 or fully saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms
independently selected from the group consisting of nitrogen, sulfur and oxygen;
X* is hydrogen or (C4-Cgalkyl or X* is taken together with R* and the nitrogen atom
to which X* is attached and the carbon atom to which R* is attached and form a five
to seven membered ring;

] XSa
N/

30 RYisabondoris (CHza  (CH2b .



or X[err]Jand X[ err] are taken together to form

-(CH erwWp)78436p- L[ err]-(CH err])[err]; L[err] is C(X[err]?ﬁ(r@!ﬁm}ss 0,
S(Omor N(Xerr]); 5 r for each occurrence is

i ndependently 1, 2 or 3; X err] for eac 6_ccurrence i s i ndependently
hydr ogen, optlonally substltuted (derr Cerr])alkyl, or optionally

bstituted r t eoptlonally substituted
?qurlr]querE%:%LP @hgﬁﬁ%hw) ze?esg (derr]-Cerr])cycl oal kyl
in the definiti oX° cahd)OE érar}: eacb mpependahlly/ seledeﬂefml'arthémromﬁ)%bnﬂsttngdow th

-S( O O, I 0 I S -or to 3

ol orr] - xgerr] Fsrodsh oA Bod el adeetihges (o Calavioy

(derr]- | C[errL) al kyl ; t dptbhaﬂﬁubemﬁdqmltcelp mth‘éddﬁﬂmaﬁ%fﬁﬁ}aha)ﬁ’{ir ggen
tionally substitute er y al ogenat e

gloklyl o;é Yonal ly subsPP é‘h%[?@ﬂ J("Ef&'}efj M@r?]’)“@?é‘céﬂ %‘C&e (i‘ thecgeaup, ) -

hal ogenat edcycl oal Kyl corditing oP Al g)éIJs(o féb(ér] C[ err])al kyl

and optionally 15 substltuted ( In the definition

of X[ERR] is optional (G ¢ﬂ@éﬁ5‘%ﬂ"@%nm)§' &k d@m{!&(w] dydr oxyl ,
ERR ERR I

( gq er ]r] E:[C[ er ]r % abél[(g’;é?/ H- tet razoﬁ"g H(aﬂgfé'n% br&% valih)ﬁlalﬂﬁl'o'en

(Cerr]-Cerr]) adtRm beann er ‘and RErwhese the aﬂxyllﬂelbﬂ]iggcontpmsohta)ﬁcaHImm and

both X[gr] are r I err r,oups
may be[‘(%t? onal Ié/t%gs 'Snr]é’ %@H&Jt?%g%ﬁéph&ﬁﬁ}ﬂ@%@%&m%gﬁ %’h aﬁ%"f%d
x[err] groups arézoléota hutd)otbothmaybeohmémtmmrbatbad ring optional Iky haV| ng
oxygen, sulfur o # err Lr

op%llgonal |y subst%r gfé% %%%MM anﬁ"‘&%l% hatBE'LEﬂCL“&'F&]e hey dre

i ndependent |y 0, attached %ndebtrh d partighyosstaatéd e fully Saturate@ 3 o Z0flentbaret]
cannot be hydrogen when it err]. in the form

(O Xerr], C(OWMBHFPP '¥rs “JQ'@&P[?'{SPY ssﬁ‘%tﬁﬂrxt%ﬂqem%ad fRghavipgdr| is
hydr ogets t hen Rl ® @] heterdséms Cﬁiﬂﬁsérﬁ‘éﬂﬂv |se|ected ‘from the 'group consisting of

oxygen, sulfur and’ nitrogen;
or X° is taken together with X** and the carbon atom to which they are
attached and form a bicyclic ring system consisting of a partially s&turated or
fully saturated 5- or 6-membered ring, 'dptiohally having 1 or 2 heteroatoms
20 ~ independently selected from the group cohsiétin‘g of nitrogen, sulfur and
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or -
6-membered ring, opﬁonally having 1 to 4 heteroatoms independently
selected from the group consisting of nitrogen, sulfur and oxygen;
2" isabond, O or N~X2 provided that when a and b are both 0 then Z' is not
25 N-X? or O;
R® is hydrogen or optionally substituted (C4-Cg)alky!;
where the optionally substituted (C-Cg)alkyl in the definition of R® is
optionally independently substituted with A', -C(0)O-(C-Cg)alkyl,
-S(0O)m(C4-Ce)alkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-C(O)C,-
30 Cio)alkyl or 1 to 3 (C,-Cg)alkoxy; or
A’ for each occurrence is independently (Cs-C7)cycloalkenyl, phenyl or a partially
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally
having 1 to 4 heteroatoms independently selected from the group consisting of



A group of di ate corrpounds preferred anong the foregprigpgioassd of
formul a (I‘V?%’gﬁ’ganat ed "Group AA" contains those conpounds wherein wis 0

or 1; 30 nis 1, Rerr] is hydrogen, .
-(CHerr])[err]-(Cerr]-Cert])cycl oal kyl .-27¢CH err])[err]-Alerr] or
(dJerr]-derr])alkyl where the ((err]-Cerr])al kyl and

(Clerr]-d err] pxygehpautiyd agd cnitosgem eoropt bieyit | §ngs EYﬁGmt cansisting: of 2 paytially

fluoro and Alerr] in,t d q.ﬁ@,h

with 1to 3 suﬁ%‘l’ {P@y uﬁ%é@é‘%‘@ g}r@n&g{&%teg% rom t gér{rggp onésqﬁg?lﬂl
of F, d, M, Hﬁwhhgmyto QthbfdatorﬁKJﬁEdupehdentlyvaledéQﬁm the group consisting ofg
_ PCT)‘I896/ 01353 20 and mFL err full
C(Gerr]-Clerr] pitrogen. sylter anpo %’ﬂ»r@aﬁ’ I&/I %‘?‘P]ﬁ‘%é?‘&éﬁtiyf’f ¥
- phenyl, a{, dq ﬁﬁédtu@i&r rd-) aF kg menhtssred M%r epﬂdmallﬁ' kavingint! fohehyhetepoatops

are-optionally substituted with 1 to 3 stituents, i ndepe dentl&selected

~fromthe groupummmlwgemeﬁﬂomqhsm'?upm%ﬁ#ag Rilfegsn. sy fir‘and Y3 oup
of conpounds preferreqo@@gegu&g |sanHBend“eﬂ{lP%ﬁ6ViallyCWbbﬁtﬂﬁdedn dA8 or

- Group”, contains those co G oup” wherein wis 1; eis 0O;

" Rlerr] is -CHerr] - pptionajy, botm—[imgsr jf.f\h.gzmpipycllgrnnmypm,_\gmdm to ' three
e ora comr ot | na0hlT 5o s b pep P RN ekt 66" s o
(Jerr]-q igr] % ﬁkad/bonslsttﬁgeofylF O\Br, &, ®OEs.(QIPE!H pFel[@rls,]q(étﬂd{yQXor phenyl
grgﬂgzt : tnuent S i ndeﬁé@@kﬁg}(i F&@Eﬂ P%‘gﬁlep#émgl?énggm éi’ o:‘M 1E Ihugrgo
- hydroxy Lor et ngéu W@Naamt Chme&a?mlis-w r pheraykp npheiriosy," B&éwallmoxy.
SGTerr] phanyl - ana PReEnep steristio, My ENBEETRUGIIRT SENALS.
- and 3a-(S) isomers apexsOl-Brérml -NIXHSO,X5, -CONX''X", -S0,NX"1X", -NX°S0,X",

15 NXCCONX''X'2, -NX®SO,NX''X"2, -NX°C(O)X"?, imidazolyl, thiazolyl and
tetrazolyl, provided that if A' is optionally substituted with methylenedioxy
then it can only be substituted with one methylenedioxy,

~where X" is hydrogen, or optionally substituted (C1-Ce)alkyl;
 the optionally substituted (C;-Cglalkyl defined for X'' is
20 optionally independently substituted with phenyl, phenoxy, (Cs-
| Ce)alkoxycarbonyl, -S(O)m(C+-Cg)alkyl, 1 to 5§ halogens, 1to 3
hydroxy, 1 to 3 (C4-Cg)alkanoyloxy or 1 to 3 (C4-Cg)alkoxy;
X2 is hydrogen, (C4-Cg)alkyl, phenyl, thiazolyl, imidazolyl, furyl or
thienyl, provided that when X' is not hydrogen, X' is optionally
25 substituted with one to three substituents independently selected from
_ the group consisting of Cl, F, CH,;, OCHj3, OCF3 and CF3;
or X' and X" are taken together to form -(CHz),-L'-(CHz),~;
| L' is COX)(X2), O, S(O)m or NOX);
r for each occurrence is independently 1, 2 or 3;
30 X2 for each occurrence is independently hydrogen, optionally substituted (C,-
Cealkyt, or optionally substituted (Cs-C;)cycloalkyl, where the optionally substituted
(C1-C§)alkyl and optionally substituted (C,-C;)cycloalkyl in the definition of X2 are




15 di astereoneric m xture. Another group of internediate conpounds which
are usefwod9mmsshe synthesis of the compounds of fornula (pQriBsee13she
formula [err] 20 the racem c-di astereoneric m xtures and optical isoners
of said conpounds wherein Zferr] is nethyl, BOC, CBZ, CF3C(O -, FMXC, TROCC,
trityl, tosyl, CHerr]C(G- or optlonall' substitutoptionally which

opLronaL Ly S Fppeficgfe“aypeil dem@a WG R T 15 be 0

at the sane haiogens 861 to ®GX?;] is hydrogen,

e A B bt ot

-(CH err]) [ orioN(edchr bbduptinger is( ﬁdbﬁéﬁde\w{lﬁrﬁﬂdﬁgéhr ]optlonally substituted (C-
-(CHerr])[er r] N( X[ err]) SQ:er
-(CH er r%) [ &eld 3 ﬁs}bdxmeﬂ[ alkyl] pefcg:p@y sybstissted (Gy-Er)eycloalkyl, (Co-Cr)-
((C:I?[_'[e(rar ]r % % [e% oh%@%? er ri_l‘? (%\&e( >%p%ﬁ;ll}r substrtuteﬂﬁ (C4-Cg)alkyl and optionally
E ﬁ% er r% g % ubstititen) N(CsF@reyiclqalby] dn rthe[ definjtibine of 1X°- (s;:ldphana]l?( [ indeperidentX[ er r |
err e
-(CH err]), gﬁ%ﬂﬁ&?er rtﬁlﬂ[] J&)@’?#b%@y ]carbomﬁm ls‘?b (8"b fa'illyl, '
(Pg)T{\II( ;5(96/ (():HSG Qm)a'l@m{iﬁeﬂ]a)z{'ﬁlﬁ-vllM@Z@#@nalh)limr] A -(CHerr] g [err]CC
ey e err,
(G er )] &?ﬁr@%%%ﬁ%ﬁa* S1oupp el o Byt Tte (S5 Fombybie e (G
( (C'C_|:I[—Ifr r] % g FU X[ a?“)([ y joined am)i( toget?er with the earmrm to \évprrch éh OSwnK[ orr]
- err err err err
-(CHerr])[ 4%‘3 Mﬁ) r? r‘erﬁ’p me‘} rep P')%dyk‘%‘""g oxygen,
-(m[err])[%ulfdr/b[rw)(’] (CH[err])[err] (C[err] C[err])cyCI oal kyl,
-(CHerr])[err] err] (Cerr %[err )al ky
-(CH err])Y[err] E’P%MP’ soptkyl optconally substltuted by hydroxyl; and

- (CH er%‘)[?ﬁf&eh’&ﬁbé&uh%%%ﬁrg&%ﬁén%ﬁy Jgrgrr])cm Gal kYl ; where the alkyl

and cycl oal kyl groups In Initi lerr] are,optronally
subst i t ut ed Wikhithe prgvisethatc] err]) al kyl , hydroxyl, (derr]- C[err])al koxy,

carboxyl, Co¥Hr %12 cannot be hydrogen when it is attached to C(O) or SOz in the form
C(O)X®, C(0)X™2, SO, X8 or SO,X'2 and |
when R® is a bond then L is N(Xz) and each r in the deﬁnition -(CHg)~L-(CH3)- is 2 or
* Compounds which are preferred of the foregoing compounds of formula (IV)
is the compound wherein e is 0; Y is O; R is -CHy-phenyl; R? is methy! or hydrogen;
nis 1; wis 1; R® is -CH,-O-CH,-phenyl; R* is hydrogen X‘ is hydrogen; R® is
-C(CH,)2~; Z2° is BOC and R%is hydrogen : '
25  This invention also provides:
~ a method for increasing levels of endogenous gr6Wth hormone in a human or
other animal which comprises administering to such human or other animal an
effective amount of a compound of Formula I; - |
a pharmaceutical composition useful for increasing the endogenous
30 production or release of growth hormone in a human or other animal which
comprises an inert carrier and an effective amount of a compound of Formula I;
a pharmaceutical composition useful for increasing 'the' endogenous
production or release of growth hormone in a human or other animal which



. saturated or fu

-S(OmM d e - r])alkyl, -CJerr err]-Cerr])al kyl , 1 pdrs -5-yl
or 1to 3Wf{?383?éY[err] is 0, S(O)]m(C!C(O%N%err}? CI¥|CH: , Cztgng Y
-N(X[err]) (O, -C(ONXerr};#10 -C(0)0, -OC(ON(Xerr]) or -0C(O;
gis 0, 1, 2, 3 or4; tisO 1,20r3; said (CRRerr]). group and (CHerr])[err]
group may each be optionally substituted wi th hydroxyl,

( gcfr r] ] (C[cfr r | $arhprises, arv ineposamier, -apCeffective sams? of @ Fqmpguad; ¢f) Epreyla | and
. -COerr errl-err -5 '
(derr]-derr] %%(I%VI 9'10@{95&“9"3% %&@r‘%@@h s?&?!?? 1§ ?H? é@r‘%’éﬁ@f ngﬁp.Q.r IGF-
- g g[[ 2; { % - g[[ g; { Hlﬁl—t&,: B-(-EE?? ot gﬁu&h hi:?ngnel V\rzbbkmg factor (GRF) or an analog thereof;
P - - - where the .
~ cycloal kyl groups i % 'P%"ﬂé}”i ﬁ]et{?%%m tpf 8F?vf“g&e°€%§¥%%§$§%d%gg? #‘Eﬁsee(?
: W'SE g) 2?(’?;{ g>r<5r/ i , adﬁwél)éﬁﬁtb}a hurﬁé:gi\bméeamin)a[ ii([nuejg&-]o} suchNfedtment dr ptizeentioh an
- - err a U N - s 9 ). o
3 hal ogehs | 20 amaped b o SrRskH G G d WNCH 1%, BpER A, Rting or preveRting ' °

“(derr]-derr] bﬁgsb&agigenyl , phenyl or a partially saturated, fully

: y unsaturated 4- to 8-nmenbered ring optionally having 1 to
| 4 |h$t eroat ons i ndepanmiethotfos thectreatment ompravention of osteprarasis which comprsas

- sulfur and nitr A i L Gori . L ORSL .St . i
saturated, ful PORETSeR § & fifien el BleF BRCBRbGISs 3 cBmBRakor of 4

. optional | yi1@5 bisphosphonatet compouridesucht assaléndienaiedand lespeciallyc preferredoid thee

i group consisti f nitrogen |, £ ur 0 tiall

| sat urated, ful P‘%"B&%ﬂ"&?@ °8Tp°§ﬁ? F%nﬂﬁorsa%{eu?égggo g{pﬂ@&&g{ﬁ%ﬁbﬁgd ri né,

. opti Qn?! ly h?vi Ng 1 at methodefor theatreatment e peevaation pf sstieoptrosis fwhich chmptisesup
{ consisting of nitrq

0 O i T8 Sorah o T e Wy ool S LA

rings if Alerr beirggeh ot Préfiaif® dndt Eompcuid obFbimuIR | Rd bitiorallys plogbsteromet S,

* each substituent independently selected fromthe group consisting of F C

. Br, I, OCFi&rr], OCR[raethpgito increase IGFdHpwsls in IG@d_@gﬁql nt humanps eF P&\er animals

? which comprises administering to a human or other animal with IGF-1 deficiency a
compound of Formula |; _ _ -

a method for the treatment of osteoporosis which comprises administering to
a human or other animal with osteoporosis a combination of an estrogen agonist or

20 antagonist such as tamoxifen, droloxifene, raloxifene and idoxifene and a compound
of Formulal; _

a particularly preferred method for the treatment of osteoporosis comprises
administering to a human or other animal with osteoporosis a combination of an
estrogen agonist or antagonist such as Cis-6-(4-fluoro-phenyl)-5-{4-(2-piperidin-1-yi-

25 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-2-ol;
| cis-8-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7 8-tetrahydro-
naphthalene-2-ol; _ . o
30 cis-1-[6'-pyrrolodinoethoxy-3'™-pyridyl]-2-phenyl-6-hydroxy-1,2,3,4-tetrahydro-
naphthalene;

1-(4"-pyrrolidinoethoxyphenyl)-2-(4"-fluorophenyl)-6-hydroxy-1,2,3,4-

tetrahydroisoquinoline;



-C(ON(X[err])(Xerr]), -C(OOXerr], oxo, (Cferr]-C[err])alkyl, nitro,
cyano, MNe&mox34369 \\O 97/ 24369 PCT/IB96/01353
PCT/1B96/ 01353 -22- -S(Om Cerr]-Cerr])alkyl, 1 Htetrazol-5-yl,
phenyl , phenoxy, phenyl al kyl oxy, hal ophenyl, nethylenedloxy,
-N(X[err])(X[err]) -N(X[err])C(O)(X[err(%: -Sgerr]N(X[err])(Xerr]),

SN et 1] X o ¢ PFEToi et i Gl Slotbon) g 67 1
o] gl | A0 sl
wi t h met hyl enedi 3x(7 PWSP?‘& F@'}?ﬂ”’%@“&ﬂ!ﬂé‘wp t‘ﬁe'é%'@’

met hyl enedi @bnulnbﬁiﬁmdﬁﬁrﬁﬁodn& ofFgimag&n or opti onal |y substituted

I th t I bstituted rr err])al kyl
95 SR S DR P ER I AT A WA X e ol AR

h R
PS((arC]);))r%/C[ e?rhf ig[maé\rrr;lt]ﬂ gthl?; Ia,mnl\al \glﬂ% %st?%pgé%sgg k] E]n)nﬁin ﬁ&gr Al &%ﬁ%hm and a
(derr]-d ecempaundpidiarasdalor 1 to 3 (Jerr]- C[err])alkoxy, Xerr] is

T O0E™ ot oL PR il e, 5 Hopdd ksl s b
substi t ut edtw\ntﬂummortothMrmuabmbmdtoisucls treatremd ad @midunt oA compduid om 15
or o 1R %abRb S i atedius B piihduporigidsse o entdg S5 8 )
-(CHerr])[and] L[err]-(CHerr])r-; L[err] is C(Xerr])(Xerr]), 0, S(O, or
e ot A BRed e Ao an LSRR hole et coiirsn v 1|
comprises administering to a growth hormone deficient child a compound of Formuia
I which is effective in promoting release of endogenous growth hormone.
15 This invention further provides a method for tteating or preventing diseases
or conditions which may be treated or prevented by growth hormone which
comprises administering to a human or other animal'_in need of such treatment or
prevention an amount of a compound of Formula | which is effective in“promoting
release of endogenous growth hormone. ' R
20 In another aspect, this invention provide's':methods' for treating or preventing -
congestive heart failure, frailty associated with aging, and obesity whic':h comprise
administering to a human or other animal in need of'su_ch treatment or prevention an
~amount of a compound of Formula | which is effective in promoting release of
endogenous growth hormone; of the instant method it is preferred that the disease or
25 condition to be treated or prevented is congestlve hean failure or frailty associated
with aging. ' '

In another aspect, this invention provides methods for accelerating bone
fracture repair, ‘attenuating protein catabolic reépoﬁse' after a major operation,
reducing cachexia and protein loss due to chronic iliness such as AIDS and cancer,

30 accelerating wound healing, and accelerating the recovery of bumn patients or
patients having undergone major surgery, which comprise administering to a human
or other animal in need of such treatment an amount of a compound of Formula |
which is effective in promoting release of endogenous growth hormone; of the instant



20 Cerr])alk or optionally substituted ((err]-Cerr])gy%5pe
wher e the Hﬁ "64»‘/?&# Ny substituted (Cerr]-(err])alkyl and optlonaf,*dsaﬁ

substituted (Clerr]- C[err])(;yacl oal kyl in the definition of Xerr] are
optionally independently substituted with (O m derr] -(err])alkyl,
-C(OQOXerr], 1to 5 halogens or 1 to 3 OXerr]; Xerr] for each occurrence
is i ndependent I,y%thadj rgégfgl?.@édh(ngétmsd lof Q[ser is] ﬁoahkgdlera% boneX[feactire frepaie af Hfor
occurrence is i ndependent ydr o onall substi.tute Cerr]-
Clerr])al kyl, 'r@}ms:f'@réf 98 "% HANe Malpy 3H" gﬂ'&m i t ut ed

- (err]-Cer ] ) cycl qgl Enotﬁéf'[é’d" @fu@ﬁﬁdehhoﬁé*@ﬂ%ﬁ%ﬁﬁﬁd&fmdnb;dvmg%asuﬁe
- opttonally substitute C{err -Cerr 1)al kyl and optlon btltut
(derr]-derr] )S&?Oﬂtbamoim . maintenangs of s fickpess, éP?t]i i§ gn g fenal

| I ndependent Ly

onberr] b ety Wt iz Riglerng 5« g le’% ?*”%"‘3:"???“ e of
>1(I[—I-teit r azol - 5- yduch treatment an(apheunt of jasmgound loffplalror‘l WM@P@QM@ Y Rromating

: err] groups on, one are | kyl, th
B L e B e Al EPATCAR
| ?g gm ; 04\/\,h|t ghgt he antBEﬂdbﬁﬁEbﬁNﬁ?WrOﬂ%l the\relédser of] grgwthu permone which @ned,
5 - - ered rin i.onal

err] i's hydr GUNE SROgicyatehs popaioibgiRal cbpRing Had eV e etielired pativtafal
 hydroxyl; agd rﬁd‘gﬁ%&ﬁfﬁh@%ﬁlﬁ’élﬁéce Is independently 0, 1 or 2. 5 wth

" the proviso that: err] and X err]. cannot be droen when it is attached
ito C(O or SJerr] in the form S3lRg Qescriptiopyol S8 err] X[ err] or

Sderr]X [err] One of ordinary skill will recognize that certain substituents listed in this

invention may have reduced chemical stability when combined with one another or
with heteroatoms in the compounds. Such compounds with reduced chemical

15  stability are not preferred. '

in general the compounds of Formula | can be made by processes which
include processes known in the chemical arts for the production of compounds.:
Certain processes. for the manufacture :of Formula | compounds: are provided as
further features of the inventioh and are filiustrated by the following reaction

20 schemes.

In the above structural formulae and throughout the instant application, the
following terms have the indicated méanings unless expressly stated otherwise:

The alkyl groups are intended to include those alky! groups of the designated
iength in either a straight or branched configuration which may optionally contain

25 double or triple bonds. Exemplary of such alkyl groups are methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, tertiary butyl, pentyl, isopentyl, hexyl, isohexyl, allyl,
ethynyl, propenyl, butadienyl, hexenyl and the like.

When the definition Cy-alkyl occurs in the definition, it means a single
covalent bond.

30 The alkoxy groups specified above are intended to include those alkoxy
groups of the designated length in either a straight or branched configuration which
may optionally contain double or triple bonds. Exemplary of such alkoxy groups are
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tertiary butoxy, pentoxy,



when Rlerr] is hydrogen then Rerr] is not -CH=CH phenyl; when Rerr] is H
and R woszr]Cl—I:CI—l-Ph then Z[err] is not BOC, 10 pmamoéd®ss] is H
and Rlerr] is 2-cyclohexen-1-yl. when Rlerr] is Hand Rerr] is

-CH err]-C(CH err])=CH err], .then Z[err] _is not BOC, and when R err] is
phenyl and Rlerr] is -CH err], then Z[er?% is not CHerr](O-. A group of
conpounds preferyed-.anong th fore I.n of . co ds, of f or

(1T§) desi §¥fRe 3{5’ Cﬁeo‘duﬁc’ 89’3’% B mﬂﬂ%%&'{]eHVWY's q;teg)lrjlmiy n 15
is 1; Z[ errlandshehRe. net hyl, benzyl or CBZ; R[err] i s hydrogen,-

-(CH err err]--(Clerr](err])cycloal k CH err] err.A[err] or
(g:[eEr] ]C%Earr]%al P«m]eg@??s#@)( drig”.is yq‘@rﬂ(d}*?a jok ipc e halogen atoms
(derr]- C[emubﬁﬁg@h@ﬁhgygmgﬁm,a&geopt|onal |y substltut ed with 1 to 3
fluoro and Alerr]_in the definition of QSJj'ls optlonalé/mpubstltutedvmth

to 3 sub8tituent Fhederm 'halegenatac alky’” semteod ofingude ae atkygroup @sslefinechg of

I(:C[ Sr r] Ma e%‘%ﬂ%’?,&&@%wy&er %,%ZFL? goer r% er r F?@%ﬁoaﬁ kyl

phenyl, or -(( erThp-tefrerhalpgenated cytlealky!” istiteaded to iricdlude s oyiclpdiieyt \drowgyy oups
R
conpounds pr ef er iThe ten'br’fgryl"he 'mt@ﬁ‘dﬁ'twmcludemuﬂ(khd W&h&@m@@ﬁﬁuﬁ_' ,
0 Reer 9" | SR EFEPPPRSE R Wit Tp k Baterieones o1 f8H 5 e Bavembarmevcic ©
opt i onal | y smbstw.mumd wnetaraafomsSosumgeﬁ Lam;s wmﬁndmw&ebﬁswﬂ from
t he group c nSIStIU? of fluoro and chloro; and er dr ogen

(Cerr]- apamaficctings afecPwidine. thiophane| (alsezrrrmwwas é‘i"ewl)e rﬁ*}ﬂangr oups
in the def . rsbhmﬁioﬁﬁerlﬂ efertdazbrs qa&brenahhemh&&ét l&r@%rdrhaéb 1 .ﬁd@;&ﬁ N

substituents independent|y sel ected fromthe group consisting
hydr oXy and formylindole, benzimidazole, thiazole, pyrimidine, and thladlazole

15 - The chemist of ordinary skill will recognize that certain combinations of
~ heteroatom-containing substituents listed in this invention define compounds which
“will be less stable under physiological conditions (e.g., those containing :acetal or
" aminal linkages). Accordingly, such compounds are les_s preferred.
The expression “prodrug” refers to compoun_ds that are drig precursors,
‘20 which following administration, release the drug in vivo via some chemical or
physiological process (e.g., a prodrug on being brought to the physiological pH is
converted to the desired drug form). Exemplery prodrugs upon cleavage release the
corresponding free acid, and such hydrolyzable ester-forming residues of the
compounds of this invention include but are not limited to carboxylic acid substituents
25 (e.g. R'is -(CH2),C(0)X® where X® is hydrogen, or R? or A’ contains carboxylic
acid) wherein the free hydrogen is re‘piaoed by (Cy-Chalkyl, (Co-
Ciz)alkanoyloxymethyt, (C,-Cg)1-(alkanoyloxy)ethy!, 1-methyl-1-(alkanoyloxy)-ethyl
having from 5 to 10 carbon atoms, alkoxycarbonyloxymethyl having from 3 to 6
~ carbon atoms, 1-(alkoxycarbonyloxy)ethyl having from 4 to 7 carbon atoms, 1-
30 methyl-1-(alkoxycarbonyloxy)ethyl having from 5§ to 8 carbon atoms, N-
" (alkoxycarbonyl)aminomethyl having from 3 to 9 carbon atoms, 1-(N-
(atkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl, 4-
crotonolactonyl, gamma-butyrolacton-4-yl, 3 di-N,N-(C-C;)alkylamino(C,-C;)alkyl
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-24- Conpo Q2 ‘zv?mmlch are preferred anong the "DD G oup” conpounds is the

di astereoneric mxture of a= cgnpound wherein Rerr] is -CH err]-phenyl and
Rlerr] is nmethyl or hydrogen and the sepasddted 3a-(R) and 3a-(S) isoners

are preferred of the diastereoneric mxture. 5 Yet anot her oup of
conpounds whi cigsuche uaef ulp-dimethylansigosthydli s carbamey-{GnFaalis ofN, M‘&hr‘éz)( 1)

cont s 19 {105 SSURAEAR. Ll Bl iR RO BBLCL 38 ©

t-BOC, CBZ, CF[err] @tﬁr exemigiify préiXigs release an alcohibl ofrFaymulaohwhergin the free

or mitro Pi?ﬁ%q'ogs theycla Sustenf b“tﬁ?(‘#teﬁ% Ryl ey

t hat w and at t Y
Rorr] (s hy dro mtaﬁa&\lkey:h@t Cﬂ ];ng (o] rr]) |8)19)§(¢[athyt 'ﬁ-n@thﬂﬂﬂ(@{c&)dlkﬁw
-(CHerr])[err ]myln[q:)eﬂy). c(@, I ﬂY? yyresthyl, N-(C,-Cs)alkoxy~carbonylammo-

] E a% 2: H g % 2: : %ﬂ%ﬁé{ig: r“]‘%’ig’lerﬁ -gs[‘%zglﬁ'ér{dy? [ ﬁrér}n%ﬁf,r )alkanoyl, arylacetyl and a-

-(CH err]) [ err Jawividamyt, | orCoeBrhindheyi-olgnticbaayl rhereinr dilearaminoacyl moieties are

((C:I?[_'[e(ra; ]r % % [e(ra; ]r &%ﬁ%&&%ﬁ >q(f>$1§]r r;&‘aﬁgyeooéu}rmg L-amino acids found in proteins,

(CHerr])[apr]

(Shet] ] et st oot e s

“ -(CHerr])[err] OV PY emia PEe £ O(CHerr])- A[er'r][err]
i) 91 the hemiacetalipta cppobYdTREH]

-(CHerr])[err] OC(O rdf)
(G err])[orr] OX oﬁ[ i *‘*%?‘éf‘*“’“ﬂééf*%ﬁﬂ’xm°& § 3 cepporo ac o
-(CH err]) [ err |Fofmop @rrlep ,qreestFr may be prepared y combmlng e carboxylic

-(CH err][err] Nay Gith lﬁ&é@r@ﬁﬂﬁé alkyl halide in the presence of a base such as potassium
15 carbonate in an inert solvent such as DMF at a temperature of about 0°C to 100°C
for about 1 to about 24 hours. Alternatively, the acid is combined with the appropriate
alcohol as solvent in thé presence of a catalytic amount of acid such as concentrated
sulfuric acid at a temperature of about:20°C to 120°C, preferably at reflux, for about
1 hour to about 24 hours. Another method is the reaction of the acid in an inert
20 solvent such as THF, with concomitant removal of the water being produced by
physical (e.g., Dean Stark trap) or chemical (e.g., molecular sieves) means.

Prodrugs of this invention where an alcohol function has been derivatized as
an ether may be prepared by combining the alcohol with the appropriate alkyl
bromide or iodide in the presence of a base such as potassium carbonate in an inert

25 solvent such as DMF at a température of about 0°C to 100°C for about 1 to about 24
hours. Alkanoylaminomethyl ethers may be obtained by reaction of the alcohol with a
bis-(alkanoylamino)methane in the presence of a catalytic amount of acid in an inert
solvent such as THF, according to a method described in US 4,997,984.
Alternatively, these compounds may be prepared by the methods described by

30 Hoffman etal. in J. Org. Chem. 1994, 59, p. 3530.



-(CHerr])[err]N(X[err])SOerr]N(X[err])(Xerr]) -(
-(CH erwio97ea3epS(O m(CH err])Alerr], -((err]-derr
-(CH.err])-Aerr], -(CHerr])[err](Cerr]-Cerr])cy

-(CHerr])[err]Ylerr] -(Cerr]- C[err])abkyl
-(CH err])[err]Y[err](CHerr])[err]A er f or

ahere the al kyl SRAR,A 118 Bhove an sy iy ool mp el Ao e aope

optional |'y forhalhizndt wpbnvéuch declirénde édchrtedm ehkwbs dbfiridoindépendently of the

(derr]- C[egF'Halkoxy carboxyl, CONH err], S(OmJerr]-Cerr])alkyl,
-CJerr](d Cerr])al kyl ester, 1 H-tetrazol 5-yl or 1 to 3 quoro

WO 97/ 24369 Throughout the speclﬁcatlon and appendent claims the following
PCT/I896/01353 25 \y&ferr; égw?n C§'O) NX[err], -CH=CH , -CnC,
2Ng,X[eE1 ) 0 3 8?3 Wghtt\ed? DEMEOMOX[ err]) or OC(O)d qis:Q 1,
or |s or sai blftﬁﬁ%}ﬂfa r-oup an
(CHerr])[err] group may ea%hcbe opti onal?y su stlt&'?leg vvlltoh hydr oxyl ,
(% [err]]?[ C[err]%agoxy])c?rk bIBQ?m ?O{\IHZ Benzofriazol- wlorvtﬁ{s@hmﬁmlaka) ,
- err err]-Cerr])al kyl, etrazo [O.0r or
(dJerr]-derr])al kyl; R[er?/] i's hydrogen J’?‘%P“#W]"*‘Cf'g’ﬁ?\]’?% 9Tphate
{Gerr) derrl)a Eyl‘2&??”92{33?“'B"""*“"t"%?m"" oups and t he
cycl oal Kyl groups i% t he de#Pﬁl tion of R2 %B?’l@ﬂfﬁﬁ?%o P substituted
wi th hydroxyl, -C(O) OX[err]CH, O)N(X[errM)a(tﬁ[eaarch)ondeN(X[err])(X[err])

-S(OQnm(err]-Cerr])al kyl, ) Al err C(O)(X[err]) CF[err], CNor 1to
3 hal ogen; R[err] is A[err] Has[err] C[er Eaferm | |

| i | kyl - A
: g g[[ g” : g[[ 3” g o ([Cf”e[p]:cq err]) cycl Bgyﬂghexylcarbodumlde

-Eg[err]-g[[err}ga: ty: X[(eE:{DMFC[(e:[rr] ]Cgeer]n)etthi'mamlde

- err]J-Clerr])a X err])a

-(der ris Clerr])al kzl -X[ er r?B{:C[ err]-der F%#ﬁ]ﬁ{'xl%@?c’ﬁ’ﬂpw&oal kyl ;
- ethylcarbodnmrde hydroch!onde

[err])[err]_S(Q)X[err]
I)al K plCTIB96/01353
oa

]
C | kyl ,

EtOAc ' Ethyl acetate
FMOC 9—Fluorenylmethoxycarbonyl
| h hours

20 Hex ' ~ Hexane
HOAT 1-Hydroxy-7-azabenzotriazole
HOBT " Hydroxybenzotriazole hydrate
HPLC High pressure liquid chromatography
MHz ~ Megahertz

25 ' ' MS  Mass Spectrum
NMR Nuclear Magnetic Resonance
PTH Parathyroid hormone
TFA Trifluoroacetic acid -
THF - Tetrahydrofuran

30 . TLC Thin layer chromatography



éghe al kyl groups in the definition of R3 i scmipeaoassy
substltutea‘y&/]m&r'ﬁ3 S(Omderr]-Cerr])alkyl, -C(OOXerr], 1 to 5 halogens

or 1to 3 ox[err]; Xerr] is.0, S(Om N(X[err])(O-, -C(ONXerr])-
-9 -, -C¢0)O, CX[err]—CX[err] -N(X[er-rSF)C(O)O- GI(O)N(X[err])- or
-C=G R[err] I's hydrogen, (([err -C[err])al kﬁ'

(C[grr]-f:[er:])\(/:\%pl ﬁal Eyl or h 115 t ake W@&'@Pﬁé?'eﬁf'f'ﬂh%“%ﬂ?d 20 the
carbon atomto ich they are ed and ferom. cl oal kyl ,
. (derr]- Cr)cycloal kenyl, a paﬁ{b%?ly sat ur at e%&g&%l&iab]ﬁo&ﬁ?ﬁ%é 4- toy
. 8-menbered ring haviThg domm)undslafethe)mm lnvmiperﬂ!ei’ﬁﬂeyaﬁs@a&biiéﬁl asymmetnice

O By cons: st RAeh R HABH: pE thd SesdHiR L e S5l Pmled) CHBde” Addona

6- menber ed §i ”%s% H}‘éﬁﬁ: dentets oy babi'esenﬁbm tid . malechle! depending tupon ttis nﬁﬁre obr
; fulty saturated

nber ed h
. independently 3k§ Yﬁﬂ%‘ﬁ svgﬁem\'%e'}r%%@"zmn% l?&ﬁ'?r gﬁ"h(ﬁ‘ﬁ‘? gﬁ'?'ﬂSé'&t?%"éur {ﬁrggﬁ%orrs
- oxygen; X[ err] w& opkedl I8tier8 andCt @ interidedr thid all lslith opticdl Wdﬂers sas s¥matated,
. together with R4 and the nitrogen atomto whic err tached and t he
. carbon at om tommmpaq'@anﬁ%dg enttcablﬁeraeaqaﬁqeﬂvwirﬂ#rﬁ 8’3'@

“ring; [err] 30 k
- PCT/| B0/ D1ass NIRCE BRUNBISE Wifin e Scops M ket yenton. I *"% o=52 gﬁ e
+ and X[ err] 1ar e aspmmetricicanterdeptesgnted| hycthecasterisk ¢ hes yeen fpwriba%m@se\u

?%’f;??]e nC[ ; Ir { l) gor 'i%nhi/tl'y of Wit horé Wi Gh8 1RLS Ynott hibfelrli G8omer is shown in

Formula IA. This preferred absolute configuration aiso applies to Formula I.

o x4
. ® I | i
Y. (CHa)e (CHy)n /C:\c PLNG /R\N _R
_ N C
ﬁ/ . —\R3 ﬁ \RB
N A (CH)w R o

(1A)

15  With the R* substituent as hydrogen, the spatial configuration of the ésymmetric
center corresponds to that in a D-amino acid. In most cases this is also designated
an R-configuration although this will vary according to the values of R® and R* used
in maklng R- or S-stereochemical assignments.

The instant compounds are generally |solated in the form of their

20 pharmaceutically acceptable acid addition salts, such as the salts derived from using
inorganic and organic acids. Examples of such acids are hydrochloric, nitric, sulfuric,
phosphoric, formic, acetic, trifluoroacetic, propionic, maleic, succinic, D-tartaric, L-
tartaric, malonic, methane sulfonic and the like. In addition, certain compounds
containing an acidic function such as a carboxy can be isolated in the form of their

25 inorganic salt in which the countér-ion can be selected from sodium, potassium,
lithium, calcium, magnesium and the like, as well as from organic bases.

The pharmaceutically abceptable salts are formed by taking about 1
equivalent of a compound of formula (1) and contacting it with about 1 equivalent of



the optionally substituted (Clerr]-Cerr])alkyl in the definition of Xerr]
and X[ eW0|97124363 optionally substituted w tpcamBssmssst uent
sel ected fromthe group consisting of A[err] -OX[err],

-S(Omderr]-Cerr])al kyl, -C(O 0X err% C[err] C[err])cycloalkyl
-N(X[err])(Xerr]) and - C(O)N(X[err])(X %‘rr or the carbon bearlng X err]

d X d th trogen atom bearing Zlerr]
and Riorr] SRcHiets SoyRBRain 35" bl fhe aFﬁ'é R e, WB o o
atons provi ﬂddtwmwthé(tesutingwartx{wea-kndwn to'thbseeK draiBy Skl iR the & car bon atom

d Z t . not bot on:the nitrogen atom or Xerr] is
? gken[ '? ggrth ﬁ(rar 1’% P?@"%{me[%émﬁﬁm"a%m Fymuia Lareiyseful it wtramsached

and for m a mue fols/ for Ainderstaibing hawldruwmahwn%dséreﬁoﬂ. @g&?@ﬁe& fhkn9. OF
a parti saturatedaﬁr fully saturated 4- to 8-nenbered rfng having 1 15

to 4 het ro%ﬁ“HW levele H‘d@?"{"l’%ﬁ use indhe gvaluatian of manysfaptors thouight argnown )

I t he
o o oD NBRAES Bicif S8or seffeoh 2 38, dgB0ELT Hurohd) Ay bugech, |
consi sti ng ¥ning asigds; fatly| acidsaasrwalleas fasting ahg roaifastingestates. dn aﬂdmhhéed

o ot L aaolnle vt il iniBhidh B BE 9868 I e evaiyation o Bow S Rormpras. ' ©°
partially sxaodlfyagthermoneatelaaﬂr@ aotlwtfvul IBoCriwmidpﬁ ?Feﬁhé[am?d)g-ﬁfgﬁbe{ ﬁd
i ndependen sel ected fromthe

(E]Irggp g@tn!slé%%br%h%\ﬁﬁp "%[ﬂ ?Y%HEWB 'Fé) aéFr]yl s a bond, O or
N-X[er], pr 0\6| deThe mm;,mh of %ﬂnhlaar e?rbCﬁéﬁ lalﬂm'id'ﬁtgreta[?r téiurda% NAtluding

n or optiona substi tut ed _
(N qx[ere; ]r | cfé’?ﬂ"ﬁ"g Eé[t]elq'gﬁgrs{mwﬁbﬁggw%gm ngubﬁ'f‘?t eRrBRPUNdS c3re] usgfdr for) al kyl
i n the def itrdatment & symiptérnd réléteGFtb @H%ehatehéyd%ﬁﬁﬂﬁfé‘&dhtﬁ WP Shhintetfled! th

Al err err|
Lerr], C(e%caency of a]'nmqls rarsed for meat productron to rmprove carcass quality; to

15  increase milk production in dairy cattle; improvement of bone or wound healing and
improvement in vital organ function. The compdunds of the present invention by -
inducing endogenous GH secretion will alter body 'comp_os_ition and modify other GH-
dependent metabolic, immunologic or developmental processes. For"eii‘i%ple' the
compounds of the present invention can be given to chlckens turkeys 1|vestock :

20 animals (such as sheep. pigs, horses cattle, etc.), compamon ammals (e:g.. dogs) or
may have utility in aquaculture to accelerate growth and lmprove the protein/fat ratio.

In addition, these compounds can be administered to humans in vivo as a diagnostic
tool to directly determine whether the pituitary is capable of releasing growth
hormone. For example, the'oomp'ounds of Formula | can be administered in vivo to

25 children. Serum samples taken before and after such administration can be assayed

~ for growth hormone. Comparison of the amounts of'Qrowthhbmrohe in each of
these samples would be a means for directly determmmg the ablllty of the patient's
pituitary to release growth hormone. C
Accordingly, the present invention includes within its scope pharmaceutical

30 compositions comprising, as an active ingredient, at least one of the compoun&s of
Formula | in association with a pharmaceutically acceﬁt_able carrier. Optionally, the
pharmaceutical compositions can further comprise an a"na':'bolic agent in addition to at
least one of the cbmpounds of Formula | or another cb'mpound which exhibits a



(O) C[eéqr!%fﬁ@é{])al kyl, 1 to 5 halogens, 1 to 3 hydroxy,pdr/ino661353

o-C(O Cerr])alkyl or 1 to 3 ((err]-Clerr])alkoxy; or
A[ err] for each occurrence 8#independently (Clerr]-Cerr])cycloal kenyl,
phenyl or a partially saturated, fully satuBated or fully unsaturated 4. to
8-nmenbered ring optionally haV|ng 1 to 4 heteroatons independently sel ected
from the group differentstactivityof e.g., A0 emtitiiatisProwth permittant or an -agent to treat

PCT/ 1 B96/ 01353 1 m
ot ot ng ot roRSEH 57T Sl BngoplcafldBce fistingls Gl ool
. 5-I or 6drr$nbereflhmnmeﬁmoymlmmtrinmsmgeeﬁeﬁs4 het er oat ons i ndependent |y
sel ected fromthe grQup.consistin r.Q u -t
a partially saturat @"P“ftﬁ g’é‘f@ﬁar}??ﬁ'cﬁ%ﬁ% @&Ibéﬁi uraﬁé%ﬂﬁ&d {o % 0
6- menber ed g ngPTnptd'émﬂéthesltem N@stlodefs 4 Magonisist Mphvlmtaoeamwvbystefmds
sel ected fromthe group consisting of nitrogen, r an f‘ r'“
for each occur renephalins @égmmtwlm'm%n&mep@a ‘il?‘i"lﬁe an Xﬁgoﬁé ehf
optionally bot haé%@. 835 | the Blseloblire! ot whidH .smlrétﬁ ihdoRSoratea by Teferérice, 819., izerdridl; ee
substituents, each su stltuent |nde%en ently selected fromthe group 10

j con[5| Sti ng o;( [ Feorapounds disclosestin W:S: at@ﬂ%ﬂﬁ?ﬁ@@#f‘éﬂlsfbs'éﬂﬂ[‘g jch is hereby
~OcH err], -oXe .

(qerr]- err] )@Fély?ragﬂ*\'%%{)g%)é }%gﬁl%lﬁ?x agt? %@%rcﬁdcios%?g{? PIS Palglnt,No1
M tetrazol - yl4 4ph,899|the discloste, of whishyis hiekebly ngprpdvated by aefprence.

- methyl enedioxy, NGt oL LGH bbby SD5EARR e EAh in combinaton wit

- -N(X[err]) SO[ er 6th¥f Jrowth- Rohdidrer Isecpétayoglies - SHCRNY§ ethe | grsivély rl']o,rmone releasing
e SO er ) Skt o any GHNELE ] 4R i 3161 Pl KO 441 S0
disclosure of which is hereby incorporated by reference, and publications WO
15  89/07110, WO 89/07111 and B-HT920 as well as hexaretln and the newly
discovered GHRP-2 as described in WO 93/04081 or growth hormone releasing
hormone (GHRH, also deslgnated GRF) and |ts analogs or growth hormone and its

analogs or somatomedlns mcludmg IGF—1 and 1GF-2 or p-adrenergic agonists such

as clonidine or serotomn SHTID agonists such as sumitriptan or agents which inhibit

20 somatostatin or its release such as physostlgmlne and pyridostigmine, are useful for

increasing the endogenous levels of GH in mammals.. The combination of a GH

secretagogue of this invention with GRF results in synergistic increases of
endogenous growth hormone.

. As is well known to those skilled in the art, the known and potential uses of

25 growth hormone are varied and multitudinous [See "Human Growth Hormone",

Strobel and Thomas, Pharmacological Reviews, 46, pg. 1-34 (1994); T. Rosen et

al., Horm Res, 1995; 43: pp. 93-99; M. Degerblad et al., European Journal of

Endocrinology, 1995, 133: pp.‘i_Bd-18_8; J. O. Jorgensen, European Journal of

Endocrinology, 1994. 130: pp. 224-228; K. C. Copeland et al., Journal of Clinical

30 Endocrinology and Metabolism, \_.Ip_l.. 78 No. 5, pp. 1040-1047; J. A. Aloi et al.,

Journal 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,



tetrazolyl, provided that if Alerr] is optionally substituted with

met hyl emaal972496% hen it can only be substituted with one rTiBbeeaRss OXY;
where X err] is hydrogen or optionally substituted (Cerr]-Cerr])alkyl;
the optionally substituted (CJerr]-Cferr])al kyl defined for X' is 20
optionally independently substituted w ™Y phenyl, phenoxy, (C[err]

| K 5 hal 0 to 3
rvaroxy. 1 NpuESRRRermpiogy.) TBe8) e1is, B " 55 24 b . Biosera, et ) 31 oxy:
Xerr] is hpinegeruss(sx[et(h)Gpenaa-nahwrhusphwwdmmtstrambs/ihe dofipdandd ¥f .
e i ki A o ot
i ndependent keiin have tHecshrhé efibdts or BE64/8s GRIWH %bfrﬁ&»é)ﬁséﬁ Tﬂise%%ed QSJ.r@of OoCF3
and CF3; or Xerr] and X err] are taken ta:?ether to form

_(CH er r’§) - Byowth| hormape  finay rhe summarized ascioliows; | )stlmpulm)growth sem)qneor
PO EhL) o bl 0GRy MERAA il BOBTHahok, S ity iy '
(Clerr]= ( eatabylid Iside, effectspof @lucocorticaits,t treatingd OQIHOBOIO]SISC[simlJIétmgCﬂmaI kyl,
ther e e SURAE ot bbb A g b Pl
97/ 24369  treating growth retardatlon treating congestive heart failure asPaiB&IbSREIHPETS - 28-
OB LYY RIS YoM AL ol B BB b A B oo
i s i ndependgrawtly Hoyelone secretagoglies for- Elficacy] ihairéating congestive heart failure is :
disclosed in R. Yang et al., Circultion, Vol. _92, No. 2, p.262, 1995), treatmg acute
or chronic renal failure or insufficiency, treatment c_if physio'logical short stature,
“including growth hormone: deficient children, treating short stature ass’bciated with
16 chronic iliness, treatm. obesity, treating growth retardation associated with Prader-
Willi syridrome and Tumner's syndrome; acoeleratmg the recovery and reducing
hospitalization of burn patients or following major surgery such as gastrointéstinal -
surgery; tre'ating intrauterine grbwth retardation, Skeietal'dysplasia; hyi:é?é%rtisonism
and Cushings Syridrome; replacing growth hormone in stressed patients: treating
20  osteochondrodysplasias, Noonans syndrome, sleep disorders, Alzheimer's disease,
delayed wound healing, and psychosocial deprivation; treating of pulmonary
dysfunction and ventilator dependency: attenuating protein catabolic response after
a major operation; treating malabsorption syndromes, redicing cachexia and protein
loss due to chronic illness such as cancer or AIDS; "acoéleraﬁng weight gain and
25 protein accretion in patients on TPN (total pa_rénterél nutrition); treating
hyperinsulinemia 'including nesidioblastosis; "a'djuv_a"._rit treatment for ovulation
induction and to prevent and treat gastric and duodénal ulcé}s; stimulating thymic
development and preventing age-related det:lihe of 'thy'mic' fuhctidn; adjunctive
| theraby for patients on chronic hemodiély’sis; tre:'ating:' immuhoSuppressed patients
30 and enhancing antibody response following vaccination; improving muscle stréngth,
increasing muscle mass, mobility, maintenance of skin thickness, metabolic
homeostasis, renal hemeostasis 'in the frail :eldeﬂy_; ‘stimulating osteoblasts, bone
remodelling, and cartilage growth; treating neurological'diseasés such as peripheral



Xerr] for each occurrence is independently hydrogen, optiopgt

substi t ut éﬁoe ? =5 (err])alkyl, ((Jerr]-(err])hal ogenat e?gg-’loﬁf?-;
optionally substltuted (C[err} C[err])cycl oal kyl, (C(err]-Cferr])-

hal ogenat edcycl oal kyl, wheré“optionally sub8tituted (derr]-derr])alkyl
and optionally: substltuted (derr]-Cerr])cycloalkyl in the definition of
X[err] is optigmpldiigi itiiped dnedropathy,b:Guillian-Berrei Syndrpmeoxgmyotrophic lateral

Cl-C4)al k ,

o et 4 o 5 @l

| g %GLH th[e:a; 1%““2‘?‘2"‘" C?g rlr?;ﬂn_tméﬁe%?érteﬁhﬁben@amh\ammﬂleanq trgatingrdisardersof agingm
' groups may be qu“}ﬁ']m?ﬁeamahé %‘ftﬂ'éf"ﬁ\‘\%’f %\‘i %wﬁiﬁ%&@h\ﬁﬁp

two X err] &7 Ogiiispoal € attached, forma 4- to 9- nenbered ring optionally

. havin Pt NX7; X hyd -
_; opgt oﬁagfigiﬂbsfh uﬁ&a%g,kmmﬁéélqhuidwﬁe"%??m?rrp&e oD pmpaunds

- i ndependently Q h

: hydrogen when p?w g&éqt seﬁ'ehuh arn O%I ﬁ@?&}f@&@éikr}?ﬁﬁ;ﬂ '&]'Pglraﬁw,ns be
. (O Xerr], SOkmirnénsledr ajover (Bﬁﬁlmnat]ohpe:f ul']qseatheraMw agents; pome Qi aveen

P Lis N(X[err]) nd_each r df

is 2 or 20 'a mﬁ%@‘ﬁﬂ?‘irﬁ 8?’% | f@W%n@M[ o};'{riregrje})‘fuha(%%%]nggg of
; f(C):Ir-l FU| a] q ?\0 i laeéli‘ableiﬂ]ﬁpaﬁed ofthesei lvanms the@peltic agéhﬁs Rindhege cambinations, the

- err] - pheny err

| -CHerr]-O cH &er Rp[%qgﬁgpnts QKT gr Hi"@ %&*9%‘35?%“%5%@5 ?'B’&Eﬁ&{ %(x,rb%
:is -C(CH3) 2- ﬁ{d@bé&dénﬁy EﬁEsé&nﬁhrﬂbw Adminfstdid bpesadmitisteredin dosemanges from
i al so provi des: 'a method for increasi ng |l evel s of endo enOl[Jegfe [ oW Ha?rgr mone

_in a human or ene&nedundeadtinie onetimes thecdose;iavalssVRiF
other ani mal ag,qhhGids aife seeRiaiogibs a;&mwgb of dﬁ?ﬁﬂiﬁétﬂthbrapy to inhibit bone

15  resorption, prevent osteoporosis, reduce skeletal fracture, enhance the healing of
bone fractures, stimulate bone formai_ion and increase bone mineral density can be
effectuated by combinations of bisphosphonates and the. growth. hormone
secretagogues of this invention, see PCT publication WO 85/11029 for a discussion
of combination therapy using bisphosphonates and GH secretagogues. ' The use of

20 Dbisphosphonates for these utilities has been reviewed, for example, by Hamdy,

| N.AT., Role of Bisphosphonates in Metabolic Bone Diseases, Trends in
Endocrinol. Metab., 1993, 4, pages 19-25. Bisphosphonates with these utilities
include but are not limited to alendronate, tiludronate, dimethyl-APD, risedronate,
etidronate, YM-175, clodronate, pamidronate, and BM-210995 (ibandronate).

25 According to their potency, oral daily dosage levels of the bisphosphonate of
between 0.1 mg and 5 g and daily dosage levels of the growth hormone
secretagogues of this invention of between 0.01 mg/kg to 20 mg/kg of body weight
are administered to patients to obtain effective treatment of osteoporosis.

The compounds of this invention may be combined with a mammalian estrogen

30 agonist/antagonist. Any estrogen agonist/antagonist may be used as the second
compound of this inventon. The term estrogen agonist/antagonist refers to

~ compounds which bind with the estrogen receptor, inhibit bone turnover and prevent
bone loss. In particular, estrogen agonists are herein defined as chemical compounds



a pharmaceuti cal conposition useful for increasing the endogenous 30
product wanomea3ee! ease of growth hornone in a human or ot herramvéiemss Whi ch
conprises an inert carrier and an effective anount of a conpound of Fornul a
| ; a pharnmaceutical conposition useful for increasing the endogenous
production or rel ease of gromﬁh hor mone4%n a hunman or other ani mal which

Copr 1 sas. aFSRARIR o NG 1 the Sstagen. opEte S, maSEalien RBHR, ASAHRHAL o |

and anot her thgrartibns dfaisirogen iROMer APE tissuel Estragen rfists b@(ﬁéréih idefindd1RP- 1,
| GF- 1, 1(3F- 2 B- HT920 or growt h hornone.rel easing.ractor . or an

anal og t her 8bfSheqical: GRIMPQUARS ; ¢apablec of rﬂmmg)rt"pﬂ'@v@ﬁm &@@l’e@!ﬁ%r si s
whi Ch CONDT jraffindiian §880¢, aAd $idchifg s ctidHS'BRedtiogeh iEond 6l i lﬁs\%ﬂ Seegydyf such

treatnment or prevention an amoun ou For nu 1 Ch 1S
effecti VR i ﬁ“t‘""&&tafﬁg’eé‘i’"Ypﬁ@?@lﬂ?%é’Yo‘bﬁ% Wed iiny _th%t aﬁ'e!mtdlﬂg) to istandard

treat ment Opgdal@ é‘?&'g@ﬁ r Biriciin vg'gsgg%:‘sn Gél}eatqggggkﬁﬂh%hie% to a

human or ot her ani ma W|th 0t BOPOr 0818 25 &0 : |on
bi sphosphonand: dersitometer metbods: (seal Eriksen o .cot aln Bose fHistombiphometry,cRavesh | S

method For - CiEBo Ny VR8RS, neBR P Siks s 3 2 3R 088 o PratiEneiiy vy,
adni ni st er i Absdrptiométtyndm AnimalsDdhv.aRadiol., WI9B5, 33{HSDE20 WahserC SIWi NaHdi on of
et 00l O ESaeiSe 11 ThS by SRR Y el B oty o0Bh: Abaslroay i
defici ent hcmam Practicé.) MartinDORIZSL., London 1994, pages 1-296). A variety of these
compounds are described and ‘referenced below_ however, other estrogen
agonists/antagonists will be known to those skilled in the zart." A preferred
estrogen agonist/antagonist is droloxifene: (phenol, -3—[1¥[4[2-(dimethylamino)ethoxy]-
15 phenyl}-2-phenyl-1-butenyl}-, (E)-) and associated compounds which are disclosed in
U.S. patent 5,047,431 (the disclosure of which is hereby moorporated by referenoe)

Ancther preferred estrogen agomstlantagomst is tamoxifen: (ethanamlne 2-[-4- :
Q1 2—d|pheny!-1-butenyl)phenoxy}-N N-dimethyl, (2)-2-, 2—hydroxy-1 2 3—";5rbpanetn-
carboxylate (1:1)) and associated compounds which are disclosed in U. S patent

20 4,536,516 (the disclosure of which is hereby mcorporated by referenoe) Another
- related compound is 4-hydroxy tamoxifen which is dlsclosed in U.S. patent 4, 623 660
(the disclosure of which is hereby incorporated by referehee).

Anocther preferred estrogen agonist/antagonist is raloxifene: (methanone, [6-
hydroxy—2-(4-hydr0xyphenyl)benzo[b]thien—3-yl][4-[2'-'(1-pipéridihyl)ethoxy]phenyl]—

25  hydrochloride) ‘and associated compounds which are disclosed in U.S. patent
4,418,068 (the disclosure of which is hereby incorpora_ted by reference).

Ancther preferred estrogen agonist/antagonist is g’doxifene:" Pyrrolidine, 1-[-{4-
[{1-(4-iodophenyl)-2-phenyl-1-Butenyljphenoxy)ethyl] and associated compounds
which are disclosed in U.S. patent 4,839,155 (the dlsclosure of which is hereby

- 30 ' incorporated by reference). ' '

Other preferred estrogen agonist/antagonists include compounds as described

in commonly assighed U.S. patent no. 5,552.41é the disclosure of which is hereby
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Formula |; a pincplrp@mted by feference: o Espeeinllyd PrefpTad, compRdte fare described
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napht hal ene; 1- ( 4- pystephetyPS-pd-(2oppridiidiny-yl-ethoky)-pHe saohmret drohydr oxy- 1
,2,3,4- tetrahydroi SOC]UPI’IOMﬁg 97/9243695‘jp "WRo oy

PCT/ | B86/ 01393 naphghalenes 26k ( 4- hy_droxyphenyl )-5-[4-(2-piperidin-1
. -yl -ethoxy) - pheny! | 3is6.16'-ByrrdiGdincuthoky 3-piith i 23 rRAR-2hyiroxy©1,2,3,4-
5 10 tetrahydronaphthalene; _
1-(4'-pyrrolidinoethoxyphenyl)-2-(4"-fluorophenyl)-6-hydroxy-1,2,3,4-
tetrahydroisoquinoline;

cis-6-(4-hydroxyphenyl)-5-[4-(2-piperidin-1 -yl-ethoxy)-phenyl]-s 6,7,8-
tetrahydro-naphthalene-2-ol; and _

15 1-(4'-pyrrol|d1nolethoxyphenyl)-z-phenyl-s-hydroxy-1 2, 3 4-
tetrahydroisoquinoline.

Other estrogen agonist/antagonists are described in U.S. Patent 4,133,814 (the
discloéure of which. is . hereby _inqp_;pofated by reference). U.S. Patent 4,133,814
disdésés _d'eri\.l.atives“ 6f 2-phényI-3-aroyl-benzothiophene and - 2-phenyi-3-

20 aroylbenzothiophene-1-oxide. _ o

The following paragraphs provide preferred dosage ranges for various anti-
resorptive agents.

. The amount of the anti-resorptive agent to be used is deterrmned by its activity
as a bone loss inhibiting agent. This activity is determined by means of an individual

25 compound'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 a compound of Formula | of this invention) is in the range of 0.01 to

30 200 mg/kg/day, preferably 0.5 to 100 mg/kg/day.
In particular, an effective dosage for droloxifene i is in the range of 0.1 to 40

mg/kg/day, preferably 0.1 to 5 mg/kg/day.
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conpri se adnapfitbalené-2gLto a human or other animal in need of such treatment
o oo 10 O o AP AR MRl b s B Sl ot 0% 7
preferred t haphthdlenei2zobase or 25 condition to be treated or prevented is
copect.  this i nvare BPErasBe B s rare s T3 T
tetrahydronaphthalene; '
1-(4'-pyrrolidinoethoxyphenyl)-z-(4“-ﬂuorophenyl)-6-hydroxy-1 2,3,4-
15 tetrahydroisoquinoline; | - o
cis-6-(4—hydroxyphenyl)-5—[4-(2-piperidin-1-yl-ethoxy)'~pheny11-5,6.7.8-
" tetrahydro-naphthalene-2-ol; or - | S ) ' -
1-{4'-pyrrolidinolethoxyphenyl)-2-phenyl-6-hydroxy-1,2,3,4- g
tetrahydroisoquinoline is in the range of 0.0001 to 100 mg/kg/day, preferabiy’ 0.001 to
20 10 mg/kg/day. . ' ' . L
' in particular, an effective dosage for 4-hy'droXy tamoxifen is in the range of
0.0001 to 100 mg/kg/day, preferably 0.001 to 10 mg/kg/day.
 Compounds that have the ability to stimulate GH secretion from cultured rat
pituitary cells are identified using the following protocol. This test is also useful for
25 comparison to standards to determine dosage I'eVe_lS. Cells are isolated from
pituitaries of 6-week oid male Wistar rats. Following decapitation, the anterior
pituitary lobes are removed into cold, sterile Hénk"s balanced salt solution without
calcium or magnesium (HBSS). Tissues are finely minced, then subjected to two
cycles of mechanically assisted enzymatic dis;iersion using 10 U/mL bacterial
30 protease (EC 3.4.24.4, Sigma P-6141) in HBSS. The tissue-enzyme mixture is
stirred in a spinﬁer flask at 30 rpm in a 5% CO2 ati?ndsphere at about 37°C for about

30 min, with manual trituration after about 15 min and about 30 min usihg a 10-mL
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npounds. Such "‘conpounds with reduced chem cal
; Just prior to assay, culture wells are rinsed twice, then equilibrated for about
30 minutes in release medium (D-MEM buffered with 25 mM Hepes, pH 7.4 and
containing 0.5% bovine serum atbumin at 37°C). Tgst compounds are dissolved in
DMSO, then diluted into pre-warmed release medium. Assays are run in
15 quadruplicate. The assay is initiated by adding 0.5 mL of release medium (with
wvehicle or test compound) to each culture well. Incubation is carried out at about
37°C for about 15 minutes, theh terminated by removal of the culture medium, which
is centrifuged at 2000 x g for about 15 minutes to remove cellular material. Rat
growth, hormone concentrations: in the supernatants are determined by a standard
20 = radioimmunoassay protocol 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 (1.5U/mg, #G2414, Scripps Labs, San Diego,
CA) is iodinated to a specific activity of approximately 30 puCi/ug by the chloramine T
25 method for use as tracer. Immune complexes are obtained by adding goat
antiserum to monkey IgG (Organon Teknika, Durham, NC) plus polyethylene glycol,
MW 10,000-20,000 to a final concentration of 4.3%; recovery is accomplished by
centrifugation. This aésay has a working range of 0.08-2.5 ug rat growth hormone
per tube above basal levels. Active compounds typically stimulate growth hormone
30 release by greater than 1.4 fold. Ref_er_ence: Cheng, K., Chan, W.-S., Barreto, Jr.,

A., Convey, E.M., Smith, R.G. 1989.
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Each compound is tested with n=3. Rats are ‘weighed and anesthetized via
intraperitoneal injection of sodium pentobarbital (Nembutol, 50 mg/kg body weight).
Fourteen minutes after anesthetic administration, a’ blood sample is taken by nicking
the tip of the tail and allowing the blood to drip into a microéentrifuge tube (baseline -

15 - blood sample, approximately 100 pl). Fifteen minutes ‘after anesthetic
administration, test compound is delivered by intravenous injection into the tail vein,
with a total injection volume of 1 ml/kg body weight. Additional blood samples: are
taken from the tail at 5, 10 and 15 minutes after compound adminisfration. - Blood
samples are kept on ice until serum separation by -dentrifugation (1‘356&9 for 10 -

20 minutes at 10°C). Serum is stdred-“at -80°C "until 'serum “growth - hormone
determination by radio-immunoassay as described above and below.-

On the day of experimentation, the test compound is weighed out for the appropriate

25 dose and dissolved in water.  Doses are delivered at a volume of 0.5 mikg by
gavage to 4 dogs for each dosing regimen. Blood sémbles (2 ml) are collected from
the jugular vein by direct vena puncture pre-dose and at 0.08, 0.17, 0.25, 0.5, 0.75,
1, 2, 4, 6, and 8 hours post dose using 2 mi vacutainers containing lithium heparin.
The prepared plasma is stored at -20 °C until analysis.

30 Measurement of Canine Growth Hormone '
Canine growth hormone concentrations are déte_rmined' by a standard
radioimmunoassay protocol using canine growth hormdne (antigen for iodination and
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. repl aced bg Cerr]-Cerr (Cr

: powders an granules In such solid dosage forms, the active compound is admixed

with at least one inert pharmaceutically acceptable carrier such as sucrose, lactose,
or starch. Such dosage forms can also comprise, as is normal practice, additional
substances other than such inert diluents, e.g., lubricating. agents such as
magnesium stéarate; In the case of capsules, tablets and pills, the dosage forms

20 may also comprise buffering agents. Tablets and pills can additionally be prepared
with enteric coatings.

Liquid dosage forms for oral administration include pharmaceutically |
acceptable emulsions, solutions, suspensions, syrups, the elixirs containing inert
diluents commonly used in the art, such as water. Besides such inert diluents,

25 compositions can also include adjuvants, such as wetting agents, emulsifying and
| suspending agents, and sweetening, flavoring and perfuming agents.

Preparations according to this invention for parenteral administration include
sterile aqueous or non-aquecus- solutions, suspensions, or emulsions. Examples of
non-agueous solvents or vehicles are propylene glycol, polyethylene glycol,

30 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, emuisify_ing, and dispersing agents. They may be sterilized by,
for example, filtration thrcugh a bacteria-retaining filter, by incorporating sterilizing
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15 daily are administered to humans and other animals, e.g., mammals, to obtain
' effective release of growth hormone. '

A preferred dosage range is 0.01 to 5.0 mg/kg of body weight dally which can
be administered as a single dose or divided into multiple doses.
The preparatlon of the compounds of Formula | of the present invention can -
20 be carried out in sequential or convergent synthetic routes. Syntheses detailing the
preparation of the compounds of Formula | in a sequentsal manner are presented in
the reaction schemes shown hereinbelow. - _
Many protected amino acid derivatives are commercially available, where the
protecting groups Prt, Z'® and 2’ are, for example, BOC, CBZ, benzyl,
25 ethoxycarbonyl groups, CF;C(O)-, FMOC, TROC, trityl or tosyl. Other protected
amino acid derivatives can be prepared by literature methods. Some 3-ox0-2-
carboxyl pyrrolidines; and 4-oxo-3-carboxyl piperidines are commercially available,
and many other related pyrrolidines and 4-subst|tuted plpendlnes are known in the
literature. '
30 Many of the schemes illustrated below describe compounds which contain
protecting groups Prt, Z'% or 22%. Benzyloxycarbonyl groups can be removed by a
‘number of methods including, catalytic hydrogentioh with hydrogen in the presence
of a palladium or platinum catalyst in a protic solvent such as methanol. Preferred
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these and other protecting groups are discussed by T. Greene in Protective Groups
in Organic Synthesis, John Wiley & Sons, New York, 1981. '
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SCHEME 1: The protected amino acid derivatives 1 are in many cases commercially
5 available, where the protecting group Prt is, for example, BOC, FMOC or CBZ
groups. Other amino acids can be prepared by literature methods.

As illustrated in Scheme 1, coupling of amines of formula 2 with protected
amino acids of formula 1, where Prt is a suitable protecting group, is conveniently
carried out in an inert solvent such as dichloromethane or DMF by a coupling

10 reagent such as EDC or DCC in the presence of HOBT or HOAT. In the case where
the amine is present as the hydrochloride salt, it is preferable to add one or two
equivalents of a suitable base such as triethylamine to the reaction mixture.
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PCT/ 1 B96/ 01353 -35- TRH Thyrotropin rel easi ng hornone TROC
2,2,2-Trichl oroet hoxycarbonyl' The conpouné4®-of the instant invention all
have at | east one asymmetric center as noted by the asterisk in the

structural ForAietreativelyathe couplingdianiberaffected withed aopling reagent stich asBOB in an
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" di ast er eoner i (disAussion & othery Q‘S'f-d,'twﬂﬁ Ys& |feaea"%n9m"1?"§?f’e32%§g‘1§‘%851"?§@ val
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more active aruhwanted nejde pradugtsr @ndi Rumfication of ointermediates, is, achieved gy

preferred abso ' il I ' mat low. [ rsth, M Kakht h
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. their Coupling of intermediates of formula 4 to amino acids of formula 5 can be effected

as described ab_qve to give intermediates of formula 6. Deprotection of the amine 6

affords compounds of formula 7.
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20 pharmaceutical |y acceptable acid addition salts, such as the salts

deri vedwo om4se ng i norgani ¢ and organi c aci ds. Exarrpl es nf-r,mmg,g:l ds are
hydrochloric, nitric, sulfuric, phosphoric, formc, acetic,

trifluoroacetic, propionic, maleic, succinic, Dtartaric, L- tartaric,

mal oni ¢, methane sul fonic and the like. 3% addi tion, certai n conpounds

cont ai ni ng fupeti uch as a_ carbox an, be isolated in the form
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PCT/ | 896/ 01353 - 36- tE propriate cor respgr?nlanky agll 5 o"%c'h s’°d°"i‘?‘"ﬂ’,r‘1‘? ch is

desi r ed. Svoikagyitablg si°b’GPg§lif6‘rlaﬁ)DMﬁ1eDPE@tﬁ¢lm@f amine transforinsBvinta 8. t hose

of ordinary t r h o h I npou

Formula 1 arAztg tdéag\r'élf rﬂﬁnf térrgmgs(aaltj:‘rllilrsq\lIJ&tef %@%réﬁn?ﬁg{}%ﬁéﬁ a qﬁﬁlﬁ‘r owt h

hor none secinteimediate 1@gs| ganedatad byhacofipling ©uits aminb cacid 5Th1r5e|emérudes use

I n the eval kno |nfluenc

hor none secmg%':ngér#'&% 1% geagwfzg?hqﬁﬂ?}rﬁ%ﬂgl ﬂ]ﬁ §¥§ ‘{ﬂ‘% tg%ésno

aci ds, fatt knewn ilstheast; ot éxamplé anethylgararemyn ebtefsicdri behyirofyesd wititARSeH € i on,
of. thiss invention can.be used i.n t al uat1 on of how ot her

the comgg o PEXie Ot MRS SHLCRUkte B eiepie mefaral o aausas JHR i

al ready beeteriferatmé af! dbdled20°hes 1aomat mfeitamyl dbobt 'oP s Soee hn Re
rel ease. The conpounds of Fornmula | can be admi nistered to aninm s
i ncl udi ng removal of a benzyl group can be accomplished by a number of reductive methods

including hydrogenation in the presence of platlnum or p_alladlum catalyst i in a protic -
solvent such as methanol. Acid 11 can then be coupled to amine 2 to give
15 intermediates of formula 6. Transformation of 6 to 7 can be achieved by removal of

the protecting group Z2%.
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. treat ment

. humans, to grow h hornone in vivo. The conpounds ar or

0 ﬂs@%p oms“related to GH deficiency; stinmulate grg\(/:vt -':oilul-e’ihhance
~feed efficiency of aninmals ralissed for neat production to inprove carcass
~quality; to 15 increase mlk production insdairy cattle; inprovenent of
bone or wound healing and inprovenent in vital organ function. The
- conpounds of thSCHEME X Theeastérsof formulal biccan be aboyentesd to (itermediate | asidswofl |
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pituitary is caphiseductive riapthads rigclydings hydiegenstien irothecpresgnee of hplatinum or

. conmpounds of Fo Qi ' | [ 25 e .

anpl o5 ¢ aken bERsenh cABsP 23S SnF Subl'a kindeby*) CAiNG I po Y310
growt h hor none. afinepts genenates thehintenmediates of formuian4 Transformation efai@tod’5 can
~ these sanpl es ul d .be means directly detepg ning the ability of the
patient's pi tu}l\gﬁﬁgh'ﬂ)e @Q?é’ag%ﬂf H'i%‘%'ﬁéﬁé‘?"p%cordi ngly, the present
~invention iq®ludes within its scope phar geHEME 4al 30 conpositions
: conprising, as an active ingredient, at |east one of the conpounds of

. Formula | in association with a%harmaceutically acceptable carrier.
“ Optionally, the pharnaceuti cal ositi onggcan furﬁﬁé? conprise an
. anabol i ¢ agent in addition @~ east one . of .4 he RegnNednds of Formula | or
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SCHEME 4: Esters of formula 17 can be prepared by treating an acid of formula 5
with hydroxysuccinimide in the presence of a coupling agent such as EDC in an inert
solvent such as methylene chloride as illustrated in Scheme 4. Treatment of an
15  ester 17 with an amino acid of formula 1 in a solvent such as dioxane, THF or DMF
in the presence of a base such as diisopropylethylamine produces 11.
SCHEME S

18 : 19 20
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to treat osteoporosis or with other pharmaceutically active materials
wherein the conbinati on enhances efficac and m nimzes side effects.
Grovvth prormting and anabolic agents in 21de, but are not linted to, TRH,
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SCHEME 6: Treatment of an ester of formula 21 with a base such as sodium
hydride in a solvent such as DMF followed by an alkyl halide 22 generates a



 As is well those skilled in the art, the known and BerfRbdifssalises
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SCHEME 7: Treatment of a compound of formula 21 with a hydrazine of formula 24
in a solvent such as refluxing ethanol, followed by concentration and heating the
residue in toluene at temperatures at or near refiux results in compounds of formula
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-39- and dWﬁﬁ 1 ced neur opat hy, Quillian-Barre Syndrone, any

| ateral sclerosis, nultiple sclerosis, cerebrovascul ar accidents and
denyel i nating diseases stlnulatlng the i niggre system in conpani on ani mals
and treating disorders of aging in conpanion aninmals; gromh pronotant in
- livestock; and SCHEMES8: rReattioh owaokétbeétér bf formiute PO \dnth m‘dmrabamnmsmn as
those skilled in the art that the ﬁgté us co gﬁsnﬁigw‘ﬁ)ﬁleln
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- secretagogues. The use of 20 bi sphosphonates for these utilities has been
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. Metabolic Bone Diseases, Trends in Endocrinol. Metab., 1993, 4, pages

. 19-25. Bi sphosphonates with these utilities



include but are not Iimted to al endronate, tiludronate, dinethyl-APD,
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10 Fogel 8917 g’he Eval uati on of Osteoporosis: Dual Energy¥cimsssioisss
Absor pti orret ry - r n ‘Cinical Practice., Martin Dunitz Ltd., London 1994, -

. pages 1-296). A variety of these corrpounds are described and referenced
. bel ow, however, other estrogen agoni sts/ ant-&bonl sts will be known to those
- skilled inthe art. A preferred estrogen agoni st/antagoni st is

~drol oxi fene: (pBRHEME 3-Treatmert of ammqyn@nf ulerfiyith areducing agent suchias
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i ncor por at ed byProtdction of the. aldohml bffords 83f aapediﬁedtqncnjéhe aganaﬁornamcwgmwed

©is tanoxifen: (ethanam pe, 25] -4- . . . . .

(1, 2- di phenyl - 1&@(’8%‘ %héﬁ%&é’fm NPINB4; Wil fhjony! chigridg followed by treatment with

: ihhyﬁr oXy- 352 fméﬁmétnd é:bé gﬁsmbméyh@hdoéétedé%cidiilﬂé forsmslas i85t e:EstEJiﬁpaﬂmdef 85
ich are disclosed in nt 6, scl ogyr [

" i's hereby incor#tards E(P°B}P°F@£8%§5@U BQ\H&‘FSTEP ﬁaé@ﬁeﬁh@my 50 éaH&‘?ﬂr"gxy

. tamoxi fen whi chgy aneids Rél%ﬁe'd? foimiula 83! eR&a&.oﬁa‘s?& &8 Qith L Rydtasink Ofoliéwed by

~which is hereby incorporated by reference). Another preferred estrogen

" agoni st / ant agontigegensdensptestin-affords asemapundof fppnula 44.
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SCHEME 10: Treatment of a compound of formula 35 with a base such as sodium
hydride in a solvent such as DMF followed by treatment with diethylcarbonate
generates the ethyl ester of compound 36. Deprotection of the amine transforms 36
into 37. |



WO 97/ 24369 _ _ _

PCT/ | B49h@33m8e - 41- incorporated by reference. =~ Especi al pgrmssshesss ed
conmpounds which are described therein are:

Ci s-6-(4-fluoro-phenyl)-5-[4-(2-piperridin-1

-yl - et hoxy) - phenyl | - 5, 6, 7, 8-t et r ahydr 0=58napht hal ene- 2-ol ; 5
(-)-cis-6-phenyl-5-14-(2 pyrrolldln 1-yl -et hoxy) - phenyl ] - 56, 7, 8-t et rahydr o-
napht hal ene- 2- ol ; cis-6-pheny|-55[4§§¥%$@iiélidin-l _

-yl - et hoxy) - phgnyl ] -5, 6, 7, 8-t et rahydr o- napht hal ene-2-o0l ;. cis-1

-[ 6" - pyrrol odi hoet hoxy-3' -pyridyl]-2-phenyl-6-hydroxy-1 ,¢,3,4- 10
t et r ahydr onaphft hal ene;
1-(4' -pyrro i hoxyghenyl) 2- (4" quorophenyI) 6- h
t et rahydr oi poqui nol i ne;
-yl - et hoxy) rpheny)] - 5, 6JiZ, 8- ~ o-napHEﬁ@rEHé 2 }; a 15"""> 1

-(4-pyrrolidi et
t et rahydroi so : ogen .gonlst/antagonls&b°are described in
U S. Patent 4,133,811 - 6t which is hereby incorporated by
reference). U S. Patent 4,133,814 diScloses derivatives of
2- phenyl - 3- ar oyl - benzot B8 ophene and 2-phenyl -3- 20 39
ar oyl benzot hi ophene- 1- oxi de. The fol |l owi ng paragraphs provide preferred
dosage ranges for various anti- resorptive agents.
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SCHEME 11: Treatment of a malonic ester of formula 38 with a base such as

~ sodium hydride in a solvent such as DMF and subsequent hy‘drogenolysis of the

5 - benzyl group with hydrogen and a cataly'st such as palladium in a. suitable solvent

‘such as methanol produces the ester of formula 39. Deprotection of the amine
generates compounds of formula 40.



The anpunt yaf nti-resorptive agent to be used is determg kf S
activity as a *bon%ﬁl 08s inhibiting agent. This activity is ? err?‘?’glggi by
- means of an individual 25 conpound' s pharmacokinetics and its m ni mal
" maxi mal effective dose in inhibition of bo#®-toss using a protocol such as
. those referenced above. In general an effective dosage for the activities
- of this invention, for exanple the treaSStEMEA20st eoporosis, for the
- estrogen agoni sts/ ant agoni st s (vvherﬁaused in conmbination with a conmpound of
- Formula | of this invention) is in nge of 0.01 to 30 200 ng/ kg/ day,
preferably 0.5 to 0 ng/ kg/day. In parglcular, an effective dosage for
~drol'oxifene is in tjpe range of 0.1 to 4 ng/kg{day, preferably 0.1 to 5 -
nmg/ kg/ day. WO 9 24369R!

- PCT/1B96/ 01353 - , _ tive o'ﬁﬁﬂ oxifene is in
i therange of 0.1 to 1090 ng/+greew (greferably O. to 10 ng/ kg/ day. In
- particular, an i J enlsmge of 0.1 to 100
‘ mg/ kg/ day, prefer 0.1 to 5 ng/ kg/ 69{005 2.H" | n particular, an
i effective dosage f
i Ccis-6-(4-fluoro-ph ﬂyl) 5-[4-(2-pi peri gjpn- 1-yl - et hoxy) - phenyl ]-5,6,7,8-tetr
i ahydr o- napht hal ene*2- ol ;
. (-)-cis-6-phenyl -5-[4-(2-pyrrolidin-1-yl- ethoxy) phenyl ] -5, 6, 7, 8- tetrahydro
- napht hal ene-2-o0l; 10
' Ci s-6-phenyl -5-[ 4- (2 8yrro| idin-1-yl-et hoxy1 phenyl ]5, 6, 7, 8- tetrahi/dro-
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SCHEME 12: Treatment of a ketone of formula 41 with a secondary amine such as
piperidine in a suitable solvent such as benzene with removal of water affords an

5  enamine of formula 42. Alkylation of the enamine with an alpha-haloester such as
ethylbromoacetate in a suitable solvent such as benzene or THF using a suitable
base such as LDA or NaN(SiMe;), affords a ketoester of formula 43. Re_aétion with
a hydrazine of formula 24 affords the compound of formula 44. Deprotection of the
nitrogen affords compounds of formula 45.



napht hal ene-2-o0ol; cs-1 _

-16' - pywopeamddesoet hoxy- 3' - pyri dyl ] - 2- phenyl - 6- hydr oxy- 1  PECTABY6/01353

t et r ahydr onapht hal ene; ' ' _

1- (4- pyrrolidi noet hoxyphenyl)-2-(4"-fl uarophenyl)-6-hydroxy-1, 2,3,4- 15

t et r ahydr oi soqui nol i ne; ci s- 6- (4- hydr oxs8henyl ) - 5- [ 4- ( 2- pi peri din-1

-yl - et hoxy) - phenyl ]-5,6, 7, 8- tetrahy - ‘hal ene-2-o0l; or 1
-(4-pyrrolidinol et hoxyphenyl) - 2- phenwoxy- 1,2,3,4- -

t et rahydr oi soqui nolggne is in the range of '‘0.0001 to 100 ny/kg/ day,
preferably 0.001 td|20 - 10 ng/kg/day. In parti&ular, an effective dosage
for 4-hydroxy tamoXi|fen is.in.the range of 0.00(1 toc®s ny/ kg/ day,
preferably 0.001 ﬁg?rl:day. Conpounds thagl haye the ability to
stimulate GH sefretion]from cul m{re& reblz.pit rtaryNgells are identified
using the followng prqtocol. T Z-,I gé S : Por 25 conpari son
to standards toldeternine dosage éf@&S.’Cel sol ated Trom >
pituitaries of 6- ol d mal e W rats. g decapitation, the
anterior pituitary 4'%es are renoved into col d, erile Hank's bal anced
salt solution wi thout cal ciumor magnesium (HBSS). Tissues are finely

m nced, then subjegyed to two cycles of mechanigglly assisted enzymatic

di spersion using 10 U nL bacterial 30 protease (EC 3.4.24.4, Sigma
P-6141) in HBSS. The tigesue-enzynme mxture is sti rrgd in a spinner flask at

30 rpmin a 5% C02 atrrzsphere at about 37[err]C forR®about 30 nin, wth
manual . trituration aftér about 15 m n and about 30/n1 n using a 10-nL

N—N N—N
/ ° | | / o)
.
Ph Ph
Phoo N
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Scheme 13: Treatment of a ketoester of formula 37 with an iodonium sait such as
diphenyliodonium trifluoroacetate in a suitable solvent such as t-butanol generates a

5 ketoester of formula 46. Reaction of 46 with a hydrazine generates a compound of
formula 47. Deprotection of the nitrogen affords compounds of formula 48, see
Synthesis, (8), 1984 p. 709 for a detailed description.
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. -43- pi pet. (}?lllllgasn% xture is centrifuged at 200 x g for about 5 rin. Horse

" serumis added to the supermatant to neutralize excess protease. The pellet
~is resuspended in fresh protease, stirred f-80- about 30 .m n nore under the

" previous conditions, and manual ly triturated, ultimtely through a 23-gauge
" needle. Again, horse serumis added, theSCHEMEM cells from both digests

- are conbi ned, pell etoed (200 x g for about 15 m n), washed, resuspended in

: cul ture medi um and unted. Cells are plated a¥ 6.0- 6.5x104 cells per cnR
~in 48-wel| Costar dijshes and cultured for 3-4 f§ays icooul becco's Mdified

. Eagl’e Medium (D Aftted with 4.5 g/ 10% hor se serum

. 2.5%fetal bovin 1% non sential apfno ds, 10 U

. nystatin and 50 fu/ L gpntamyeg#n sUEN &I before agsaywhg fd™N®@Jsecretion.

- Just- prior to as ture-wells are ginsed twide, then equilibrated T0r
i about 30 m nutes i i@l ease nmedygdm (D- VEM bu d with 25 nM Hepes, pH 7.4
- and containing 0.5% bovi ne serum al bum n at 37?’(3%]0). Test conpounds are

“ dissolved in DVBO, t¥Hen diluted into pre-warmedorel ease nedium Assays are
crun in 15 quadruplicate. The assay is initiated by adding 0.5 nL of

: rel ease medium (wth vehiRte or test conpound) to each culRure well.

_ Incubation is carried ouf at about 37C for about 15 minutds, then

i termnated by renmoval—eN the culture nmedium which in trifuged at 2000 x

: g for about 15 m nuffes t&§ renove cellular naterial. , hornone
[ concentrations in Qint s are deternined by & 20
 radi oi nrunoassay, ipg a rat growt h hor preparation

" (NI DDK-r GH RP-2)] and r &t &

~anti-rG+S-5) oltainedJfromDr. A Parl ow (Harboi- UCLA
- Torrence, CA). Adsij+Onal rat growth hornmone (1.5

- Labs, San Di ego, Z° H

DDK-
Oenttg;bl,b

50 51
SCHEME 14: Treatment of a ketoester of formula 37 with an olefin such as
acrylonitrile generates a ketoester of formula 49. Reaction of 49 with a hydrazine -
5 generates a compound of formula 50. - Deprotection of the nitrogen affords
compounds of formula 51.



CA) is iodinated to a specific activity of approximately 30 pG/pg by the
chl or arv9 9714389 met hod for use as tracer. |nmune conpPPCHIRI6EMAIS3 obt ai ned
by addi ng goat antiserumto nonkey 1gG (Organon Tekni ka, Durham NC) plus
pol yet hyl ene gl ycol, MN 10, 000-20,000 tg_a final concentration of 4.3%
recovery is acconplished by centrifugat‘ﬁ%‘h. Thi s assay has a working range
of 0.08-2.5 [er] rat growth hor mnem&g above. basal |evels. Active
conpounds typically stinulate grow 30 release by greater than
1.4 fold. Reference; Cheng, K., Chan, W-S., Bgrreto, Jr., A, Convey,
EEM, Smth, RG 1§89. WO 97/ 24369 '
PCT/ 1 B96/ 01353 -44-ftAssay for. Exogenously-Sti
in the Rat after Admi ni stration _
day ol d fenual e W ey rats(Charles : r W | m ngt on,
MA) are allowed fo accl|imate to-ToTa& vivarjum.conditions ( 4-|err|%, 12 hr
5 light, 12 hr cle) for approxinate ek before conpound
testing. Al rats al l oned access to water ?_le a pelleted comerci al
di et (Agway CountryZtood, Syracuse NY) ad libi fum The experinents are
conducted in accordihce with the NIH Guide for32 he Care and Use of
Laboratory Aninmals. On the day of the experinent, tegt conpounds are
di ssol ved in vehicle R0 cont ai ni ng 1% et hanol, 1mM,acetic acid and 0. 1%
bovi ne serum al bumi n/i n-saline. Each conmpound is te$ted with n=3. Rats are
wei ghed and anesghetNzed via intraperitoneal i 4ett™on of sodi um
pent obar bi tal (Ngnbutol, 50 ny/ kg body weight).
o
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Fourteen m nué fter anesthetic adm nistration, a blood sagplmebbrasiken
by ni cki ng %of ‘the tail and allowi ng the bI ood to drip Into a

m crocentrifuge tube (baseli:ne 15 blood sanple, approximtely 100 [err]).
Fifteen minutes after anesthetic adm nistreg3-on, test conpound is delivered
by intravenous injection into the tail vein, wth a total injection volune
of 1 nm/kg bod;smmansA'amtmemmf blmmswnpﬂ fosmailae 37 awith aflylobromide @adlaat

5, 10 and 15 m nyt after conmpo !

on ice until sé"ﬂﬂﬁgé’ﬁ?é{’%ﬁsﬁg‘?g ﬁ¥%d§tﬁr%#a?%4§g¢ g %B%F m nut es
~at 1 00 .  SerYgodsterof forimlizn52.- Reaction ofl 525wnhla1hygrazsﬁefgdmrates1a compound of

- determ nation by radio-i nmunoassay as. descrj bed ‘\b,ove and bel W Ass&gﬁcr’rent

~ of Exogenousl| y-fofmylaI% cQzapeyiin nd &Y ﬁ"ttﬁ@htﬁﬁ"?ﬂ'f'@?"eoc

Adm ni strat ig0n bl n eathe®*with Imlﬁmgoageﬁw@cheﬁ dﬁﬁéTﬁﬂb\ﬁlﬁdé %ﬁmsgéwd
out -for the appropr| ate 25 dose and dissolved in water

del i vered at a aidghyde offformula §4/ KGxidptien ph§4 affords Gdﬁﬁb‘?’%’c eaérpfofegwlg S5.

regi nen. Bl ood J ct
. vena puncture p @@ose anﬂ%%ngéﬁ%gqéﬁw Eg&ﬁg&:g%féwmté’rhéﬂ?dt@ |§&%£Hdi§
- 8 hours post doaffordssa pgmanyaminef fermuts §6. ciﬁmaahﬁntrnjalmqundWéMWh 58rwith

‘ prepared plasma is stored at er t a 0 f
R ne G bwt b T TRORUATEL R SRR SR, e B tafbR 5T DEBIBRGTT tnd
* determ ned 10by nifogéncatfbrdsiconsbiupids et fopmaladBB. pr ot ocol using cani ne growth

" hornone (antigen for iodination and WD 97/ 24369
- PCT/ 1 B96/ 01353 - 45-



reference preparation AFP-1983B) and cani ne growth hornone anti serumrai sed
i N monkwQ 9(AF489 21452578) obtained from Dr. A Parl ow (Hechumssoiss Medi cal
Center, Torrence, CA). Tracer is produced by chloram ne T-iodination of
canine growh hornmone to a specific actjyvity of 20-40 [err]Ci/pg. |nmune
conpl exes are 5 obtai ned by adding goa§4'anti serumto nonkey 1gG (Organon
Tekni ka, Durham NC) plus pol yet hyl lLycal , MV 10, 000-20,000 to a final
concentration of 4.3% recovery is Med by centrifugation. This
assay has a working rgnge of 0.08- 2.5 pg canine GHiube. The conpounds of
this invention can -be adm nistered by oral,. parentgral 10 (e.g.,
intranmuscul ar, i ru_[_z_adgri toneal, intravenous or subgutaneous injection, or
i npl ant), nasal, pvagiyal, rectal, sublingual, ‘topi cal routes of

adm ni stration affd ca of ormul ated with phar. Lcaply acceptable

carriers to pr géorms appropriate eaCh route of

adm ni strati 6 foos for gral i f i nclude

capsul es, tabjl ets i 15 powders and [granul ps.™n sU&K®solid dosage
forms, the act™NVve npound is adm xed with I t one inert

pharnaceuticalIﬁ%acceptable carrier such as.s@hmose,_lactose, or starch.
Such dosage forns can also conprise, as is normal practice, additiona

subst ances ot her 3 han such inert diluents, e.g.3 | ubricating, agents such
as magnesium stearate. In the case of capsules, tablets and pills, the
dosage forns 20 meR? al so conprise buffering agents. Tablets and pills can
additionally be predared with enteric coatings.f Liquid dosage forns for

oral adm ni straiefNincl ude pharnmaceuti cal IN~—alcept abl e enul si ons,

sol utions, suspfgnsiogs, syrups, the elixirgf confaining inet diluents
commonl y used J O such as_wvater. i €h inerll diluents, 25
conposi tion | ude adj uvants as welting ents,
enul si fyi ngj{and NHXS
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SCHEME 16: Treatment of a compound of formula 54 with a primary amine affords
an imine of formula 59. Reduction of a compound of formula 59 affords a compound

5 of formula 60. Treatment of a compound of formula 60 with an acylating agent
affords a compound of formula 61. Deprotection of the nitrogen affords compounds
of formula 62.



suspendi ng \ge3kesees and sweet eni ng, flavoring and perfum ng apenisoeo13s3

. Preparations according to this invention for parenteral adm nistrati-on

. include sterile aqueous or nori-aqueous sol uti ons, suspensions, or

- enul si ons. Exanpl es of non-aqueous sol vent s6%r vehicles are propyl ene

- glycol, polyethylene glycol, 30 vegetable oils, such as olive oil and

s corn oil, gelatin, and injectable organi 2 such as ethyl oleate. Such

- dosage forns nmay al so contgi n adjuvants such as pregerving, wetting,

enul si fying, and dispersiﬁg agents. They may be st?éilized by, for exanple,

filtration through a bactferia-retaining filter, by/incorporating

“sterilizing WO 97/ —N

- PCT/1B96/ 01353 - 46- iryadiating the

~conpositions, or b iMNg the conpositions. can al so be

manuf actured in tfie for e sordfconpo i i ch can De

di ssolved in ster or sone ot her i i M ect aBd medi um

i mredi at el y bef ors use Conposi ti rectal or vagi nal

adm nistration are Q§@ferably suppositories b may contain, in addition

to the active substangﬁ, exci pients such as cbca butter or a suppository

“wax. Conpositions for>hasal or sublingual adni6istration are al so prepared

wi th standard excipi ent g2wel | known in the art. 10 r2The dosage of

- active ingredient in the¢ conpositions of this invention y be vari ed;

. however, it is necegsany that the ampunt of the actiye-ingredi ent be such

- that a suitable dospge f\ormis obtgined. The selectefl dojage dependg upon
o)

;the desired (o] //H\\ //H\\
- 0 NXOX® ———>

o] 9(1;5
Phoo N
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SCHEME 17: Treatment of a compound of formula 54 with a reducing agent such as
sodium borohydride affords a compound of formula 63. Rgaction of 63 with an

5 acylating agent such as an isocyanate or carbamate affords compounds of formula
64. Deprotection of the nitrogen affords compounds of formuta 65.



t herapeutic effect, on the route of adm nistration, and on the duration of
the trwoMMA486® General |y, dosage |evels of between 0. 00FEWBM3IS¥y/ kg of
body weight 15 daily are admi nistered to humans and other animals, e.g.,
manmal s, to obtain effective rel ease of..growm h hornone. A preferred dosage
range is 0.01 to 5.0 ng/ kg of body weight daily which can be adm ni stered
as a single dose or divided inIo.nu§FhFh@%ﬂ§ses. The preparation of the
conmpounds of Formula |I of the prese ion can 20 be carried out in
sequential or convergent synthetic routes. Syntheses degailing the
preparation of the conpounds of Formula I in a sequentifal manner are
presented in the reagtion schenmes shown hereinbelowﬁ ny protected am no
acid derivatives arg conmercially avail abl e, whereyt he Yprotecting groups

Prt, Z[err] and Z[efr] are, for exanple,
et hoxycar bonyl s, CF3C(O -, S
protected amn

derivatives ) £ e net Hpds.

Sonme 3- oxo- 2- Prrolidin di nég are
commrerci al | d many ot herPrel ated\Ryrrg

4-substitutpd pipefDeiAEs ¥y kITOWN Th Tne |iteranfpe. 30 of
the schenes|illustfated bel ow descPRiadPEApounds #hi ch cont ai z cting
groups Prt, or Z[err]. Benzyl oxycarbonyl groups can bq renovQd by a

nunber of net hg®8 including, catalytic hydrogenation with hydfogen j

presence of a pallagiumor platinumcatalyst in a proti86sol vemtglich as
nmet hanol . Preferre WO 97/ 24369 :
PCT/ 1 B96/ 01353 /R"’
N——N
67

SCHEME 18: Treatment of a compound of formula 63 with a phosphine such as
triphenyl phosphine and an azo compound such as diethylazodicarboxylate and an
-5 oxindole affords a compound of formula 66. Deprotection of the nitrogen affords the

compound of formula 67.



-47- cat al@s@ & pal | adi um hydroxi de on carbon or pall adi peraBsmssaon.
Hydr ogen p ures: f rom 1- 1000 psi nay be enpl oyed; pressures from10 to 70
psi are preferred. Altematively, the benzyl oxycarbonyl group can be renoved
by transfer hydrogenation. 5 Renovaé7ef BOC protecting groups can be
carried out using a strong acid such as trifluoroacetic acid or
hydrochloric acid with or without the pRCHEMEADf a cosol vent such as

di chl or onet hane, ethyl acetate, ether or met hanolP at a tenperature of about
-30 to 70"C, preferably about -5 to aboutpn35[er r‘g& Benzyl esters .of am nes
can be renoved by a nunmber of nethods incl¥ding,§f10 catalytic

hydr ogenation with hydrogen in the presence pal | adium catalyst in a

~ protic solvent such as nethanol. Hydrogen pfessures from 1-1000 psi nay be
. enpl oyed; pressures The addition and

i rempval of these andjother protecting groups PI by T. Geene in
i Protective Goups iJHQga ,€O0/Int hesi s, John , New York, 1981.

. WO 97/ 24369 PCT/ 1B96/ 01353
. -48- SCHEMEL [er
i many cases comme otecti g group’Prt is,

. for exanple, BCC, fxor CBZ groups. Qther a aci ds can b%l'brepared by
 literature nethods.

CO,Et
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SCHEME 19: Treatment of a ketoester of formula 37 with a chiral diol and acid
catalyst with removal of water in a suitable solvent such as benzene affords a chiral
5 ketal of formula 68. Alkylation of 68 with an alkyl halide in the presence of a base
such as LDA followed by acid-catalyzed hydrolysis of the ketal affords chiral
ketoesters of formula 69. Reaction of 69 with a hydrazine generates chiral



As illustrated in. Schenme 1, coupling of amnes of fornmula 2 with protected
am no awolsmzBex ornmul a 1, where Prt is a suitable protectROTIBYS/OI3SB | S
conveniently carried out in an inert solvent such as dichl oronmet hane or DVF
by a coupling 10 reagent such as EDC O&?ECC in the presence of HOBT or
HOAT. In the case where the amne is prés€nt as the hydrochloride salt, it
is preferabl tap0 i t Ssuitaple base such a

{1 6t byl am 1S PRBRE of Jempl 74, 8Lt G Hoe, Puieh “ias Bhodtihas 5

PCT/ 1 B96/ 013anuldl 4. Al ternatively, the coupling can be effected with a
coupling reagent such as BOP in an igg&&@&ghﬁent such as net hanol. Such
coupling reactions are generally con t enperatures of about -30[err]
to about 80C, preferably -10 to about 25[err]C. F@r a discussion of other
conditions used for coupling peptides see Houben-Weyl, Vol. 5 XV, part

1, E. Winsch, Ed., GCeorge TheiHE'VErIaQB(£g74, tgart. -Separation of
unwant ed side products and purification of 4 i edi ates Is achi eved by
chromat ography on silica gel, enploying flash chromatography (W C Still,
M Kahn and A tra, J. Og. 743 2923 19 , by crystallization or by
trituration. Trgnsformati on of th§ conpound of Jornula 3 into internedi ates
of formula 4 1 capChstcarri ed t by renovallof theogrsotectilnBasgroup Prt
as descri bedfaboveY Coupl i ntPURECT nt &medi at eg”of nmul'a 4 to aRkhb acids
of formula 5fcan b¢ effected as described above to|give intermegat es of
formul a 6. tion of the amne 6 afforlqs copgpounds of formula 7.
SCHEME 2 Moo b,
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37 72
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$5 SCHEME 20: Treatment of a ketoester of formula 37 with a chiral amino acid ester
such as valine t-butyl ester affords a chiral enamine of formula 72. Alkylation of 72
with an alkyl halide in the presence of a base 'such as LDA followéd, by acid-
catalyzed hydrolysis of fhe enamine affords _chiral ketoesters of formula 69.
_ Reaction of 69 with a hydrazine generates chiral compb_unds of  formula 70.
10  Deprotection of the nitrogen affords compounds of_formu_la 71.



- Transfornation of 6 to

[err] 157 %‘94% /24369 _ PCT/IB96/01353
PCT/ | B96/ OY?E? -H0-SCHEME 2: Alternatively, conpounds of formula 7 can be

prepared by a convergent route as shown in Scheme 2. Internediate esters of
formula 8 can be prepared by treating am nd9acids 1, where Prt is a
suitabl e protecting group, with a base such as potassium carbonate foll owed
by an al kyl halide such as iodonethane SCHEME 21 suitable sol vent such as
DMF. Deprotection of the anmine transforns 8 into 9. Alternatively,. nmany
am no acids of formula 9 areffonnercially avail able. |®ermediate 10 is
generated by coupling 9 to aﬁino acid 5.  The ester of/internediate 10 can
¢ be tonverted to interrreciu_a.t_m acid 11 by a nunber (N‘__D:EN hods known in the

. art; for exanple, methyly and\et hyl esters can be droNyzed with [ithium 10
hydroxide in a protic sffl vent ch as aqueous net ffanol aqueous THF at a
tenperature of about O O[err] to 50C.
In addition, renova shed by a nunber of
reductive methods i ogenation I'n f of platinumor

pal | adi um catal yst {n a prgtic solvent such ag nmethagol. Acid 11 can then

- be coupled to am ne ive 15 intermedi ates ormul a 6.

0can be achi eved by renowal of the protecting group

25
o

N-—-—'N

[

group can be

Z[err] SCHEME 3 [err]

O crystallize
—_———

R1

N «chiral acid

73

base

71
SCHEME 21: Deprotection of the nitrogen of 25 affords compounds of formula 28.
Salt formation of 28 with a chiral acid affords a mixture of diastereomeric salts of
5 formula 73. Crystallization of the diastereomeric salts affords the acid salit of chiral



W7/ 24369 PCT/ 1 B96/ 01353
-51- SOMM7/a369The esters of formula 6 can be converted treTIBYGOIdsMi at e
acids of fornula 13 by a nunber of methods known in the art; for exanple,
met hyl and ethyl esters can be hydrolyz with lithiumhydroxide in a
protic solvent such as aqueous nethanol ‘0f aqueous THF at a tenperature of
about -20 t o) I Q1L £ i LJ . [enoval
of a benzyl 8%'?‘%%’%‘"3 a.%ﬁ%@ﬁ%%g? npaﬁlggﬁ]r%;gpsg?ﬂaéfﬁﬂ%b%ﬁ @&Ff&hﬁ%ﬁaﬁg&e&%%ﬁg

A ncludi ng hgompougistof formuta The presence of plati num or pall adi um cat al yst
in a protic solvent such as net han?rtﬁgugﬁdﬁ#éng the acid 13 to am ne 16
generates the internedi ates of for : ansformation of 14 to 15 can
be achi eved by rem)vakzof the protecting groupg[ferr]. 10

SCHEME 4 [err] SCHEME;4: Esters of fornula 17 fgn be prepared by treating
an acid of formula 5 A th hydroxysuccininpde ih the presence of a coupling
agent such as EDE-tmiNan inert sol vent sucN-asNret hyl ene chloride as
illustrated in heme\4. Treatnent of an ter 17 w a m no acid

of formula 1 in ﬁuch as di oxan Rh t he“pres@iece of a
base such as_dfi pyl ethyl am ne pr ME -

- - Pd(PPh;),

——— :

Bhoo

75

74
5 SCHEME 22: Alkylation of compounds of formula 25 with an allylic acetate in the
presence of a suitable catalyst such as pailadium tetrakis(triphenylphosphine) affords
compounds of formula 74. Deprotection of the nitrogen affords compounds of
formula 75, see Tetrahedron (50) p. 515, 1994 for a detailed discussion.



WO 97/ 24369 CrABsdRi9¢301353
-52- SCHENWORT289; - st rated in Scheme 5, al kyl ation of thg

di phenyl oxazi none of forrmula 18 with cinnamyl brom de in the presence of
sodi um bi sttrinmethylsilyl)am de generates-28 which is then converted to the
desired (D)-2-am no-5-phenyl pentanoic acid 20 by renoving the protecting
group (Prt) and hydrogenation over a PESUHEME23catal yst. SCHEME 6 [err] 28
SCHEME 6: Treatnent of an ester of formula 21 with a base §uch as sodi um
hydride in a solvent such as DVF fol |l owed by an al kyl halfde 22 generates a
WD 97/ 24369. CO.Et PCT/ EB96/ 01353
-53+ conpound of fornuja 23 as illustra in Schene 6} Treating a conpound
of fornmula 23 with a hydrazi ne of 24 sugh as drazine or

met hyl - hydr azi ne™~
concentration and {feati ng |t he resigi.qg.{il,nbgsel uene aflj tenperfatures at or near
reflux results in @& conpoudnd of fornula 25. 5 ely, 23 can be
treated with a sal ® of a FPdftazi ndR rrlten@'bresence of sodi Bcetate in

refl uxi ng et hanol to6g| ve 25. Deprotection of the amrpe generates a
7

N COMe

Ph

78

80

SCHEME 23: Treatment of a ketodiester of formula 76 with an alky! halide in the
presence of a base such as sodium hydride followed by acid-catalyzed hydrolysis

5 and decarboxylation, followed by esterification with methyliodide and a suitable base
affords a compound of formula 77. Reaction of a compound of formula 77 with a
suitable aldehyde such as formaldehyde and benzylamine affords a compound of



compound of fornula 28. Thi oam des of fornula 26 can be forned by treating
25 W t hworemssedn' s reagent in refluxing toluene or benzeweTnBesmysy - of the
protecting group transforns 26 into 27. 10

SCHEME 7 [err] SCHEME 7: Treatnent of a_conpound of formula 21 with a
hydrazi ne of formula 24 in a sol vent sué¥r as refl uxi ng ethanol, followed by

concentratig e residu ne, at te er at ur es at. or near
ref | ux resqu'Ea'Fgacﬁﬁ?(?ﬁ%?jg %fm?‘BWRfF f°""‘3@)9§ﬁt§@3@6" ine generates ehiral

PCT/ | B96/ O1ctinipounds Foformililact@at Deprotectiar. of ahe bﬁtr&? A bftsrdyl ddinpbunas tofof a
hydr azi ne Ifn the presence of sodium acetate in refluxing ethanol to give
29. The anif@E™¥R8Dor nul & 29 can be treated with a base such as sodi um
hydride in a solvent such as DVF fold@uegey an al kyl halide to give 25.
Deprotection of the am ne generates a conpound of formul a 5 28 SCHEME 8
[err] WO 97/ 24369

PCT/ 1 B96/ 013539 - 55- ' )L
' -1 . s’ 200
CORR R R* O T R
R' \>< JJ\ s’N\
\ + COH” N R % —— p 0 —
| x* N
H | (CH)” (CH),
23 1 R
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o]
1T i
x4 89
\ .
” "N J\ N

R‘>5=
C NS (o
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SCHEME 24: Treatment of an amine of formula 23 with an acid of formula 11 in an
inert solvent such as dichloromethane or DMF by a coupling reagent such as EDC or
DCC in the presence of HOBT affords compounds of formula 89. Reaction of

10 compounds of formula 89 with a hydrazine generates compounds of formula 6.
Deprotection of the nitrogen affords compounds of'fqrmula 7.



SCHEME 8: W of a ketoester of formula 30 with a chir glcrabédaasych as
al pha- net hyl™oe am'ne with a suitable al dehyde such as fornmal dehyde, or

reaction of a vinyl ketoester of formula 31 with a chiral amine such as

al pha- met hyl benzyl am ne with a suitable ataBhyde such as fornmal dehyde,
affords a 5 conmpound of fornula 32 via a double Mannich reacti on.
Reaction of 32 with a hydrazi ne gener at 8CHEMERbBal conpound of fornula 33.
Deprotection of the nitrogen with hydrogen and a_suitable catal yst such as
pal | adi um af fords conpoygnds ¢ fornula 34. WAR97/ 24869

PCT/ 1 B96/ 01353 -56- SCHEME 9 f err] WD 97/ 2436 1
PCT/ 1 B96/ 01353 -57- S . tment of a c 0 rmula 81 with a
reduci ng agent such ds sodi um borohydri de”and protegtion of the nitrogen
affords a conpound off ormula 82. Protection @Hthelal cohol affords 83.
Sapeni fication of the ester affords a conpound of fRr mul a 84. Reaction of
84 with thionyl chloride @l |l owed by treatnment wifgh 5 di azonmet hane affords
t he honol ogat ed aci d of f(? mul a 85. Esterification of 85

R2 .'.RZ
N—n" ;l-—-N g
—_— Y 4
OH R OH R!
92 93
2
/Rz 7/ R
» 3
S OR ' OR
X i CN o
94 95
R2
V4
>
1. removal of R grou
Yy g .y p
OR 2.CH,0 |
R1 ) .
HaN
96 , 28

SCHEME 25: Treatment of a hydroxyacetoacetate ester of formula 90 with an alkyl
halide in the presence of a. suitable base such as sodium hydride affords
5 compounds of formula 91. Reaction of 91 with a hydrazine generates compounds
of formula 92. O-Alkylation of the carbonyl oxygen of 92 affords 93 which is
converted to the halide 94. Displacement of the halide X by cyanide ion affords the



af fords a conpound. of fornula 86, which is O deprotected to give 87.

Oxi dat iwom 72488 af fords a ketone of fornula 88. Reacti onpotmB&ioasssh a
hydrazi ne, followed by nitrogen deprotection affords a conpound of fornula
44, SCHEME 10 [err] 10 SCHEME 10: Treatpent of a compound of fornula 35

Wi th a base such as sodi um hydride in a’@vl vent such as DVF fol | owed by

Deprof ect | ol H5n cRETRER 3 Hac R brma, e 96 whishoh Gapsdaciod and
PCT/ | B96/ 01cyclizedi-théspidsbhicel of thamailietydeifo affbidids. 11: Treatment of a malonic
ester -of formula 38 wth a base suchﬁﬁé&um hydride in a solvent such as

DMF and subsequent hydrogenol ysi s of <2 penzyl group with hydrogen and
a catalyst such as palladjumin a suitable solvent such as ngthanol

produces the ester of forjjula 39. Deprotection of the am ne ¢enerates
conpounds of fornula 40. COLEt COEt
_ Boc—N _ Boc—N

97 98 R
R2
. R2
/'N/ /
N N—N
I / / o
—_—
R1
R1
NH N
Boc _
99 100 28

5 SCHEME 26: Treatment of a beta-keto-protected aminovalerate such as 97 with an
alkyl halide in the presence of a suitable base such as sodium hydﬁde affords
compounds of formula 98. Reaction of compounds of formula 98 with a hydrazine
generates compounds of formula 99. Deprotection of "c_ompounds of formula 99

- affords primary amines of formula 100. Cyclization of compounds of formula 100 in
10 the presence of formaldehyde affords compounds of formula 28.



WD 97/ 2436 P 53
-59- SCHEN%V(I?T‘esr@r] SCHEME 12: Treatnent of a ketone of fogéu a- Q"’\;/k§,1§th a
secondary am ne such as piperidine in a suitable solvent such as benzene
with renmoval of water affords an 5 enam res-of fornula 42. Al kylation of

- the enam ne with an al pha-hal oester such as ethyl bronbacetate in a suitable
. sol vent such as benzene or THF using a SGHEME®7base such as LDA or

- NaN(Si Me3) 2 affords a ketoester of formula 43. Reaction with a hydrazi ne of

- fornmula 24 affords the ©onpound of fornula 44. Deprotection of gghe rogen
. affords conmpounds of fofjnul a %13 WD 97/ 24369 x4
 PCT/1 B96/ 01353 - 60- SCHEVEL3,XPM& r] Schene 13: Treat nent stgh of
formula 37 with an i salt such agydi ph | i odoniumtrif§l uoroaCnt at e
in a suitable solvent such ribut anol es 5 ketoestier of fgrmula
'+ 46. "Reaction of 46 with a hydrazine generab&s a Fipound of f Qula 4 it
- Deprotection of t tro @HMf f ords _ f_f_Q_I’_mW@-lz'G. . SEqCHy),
'~ Synthesis, (9), 1984 N709 for a detarled descNpti on.
' | Prt COMe
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WD 97/ 24369 | PCT/ 1 B96/ 01353
-61- SOMBIWEZ24369[ err] SCHEME 14: Treatnent of a ket oester pot/iBasoragsa 37 with
an olefin such as acrylonitrile generates a ketoester of fornula 49.
Reaction of 49 with a hydrazine 5 gengrates a conmpound of fornula 50.
Deprotection of the nitrogen affords coﬁé‘ounds of formula 51. WO

9Z3/224?S,?:I?IENESE§EM& ﬂ' Tre%egtﬁféﬂ% ggnne of formula 23a with an acid su%p'o-/als ‘P 6/&1353

PCT/ | B96/ 01jtesence3ef EDEENA HBATTINCa suitabile abivenk piovides Qdetcoéstél%r offoPmidd Wi t h
21): aan? ' gucﬁebda‘i)lm/ﬁeti?qsiﬁf%% cpa%st?e ugtgd ?Nslthsao glalyn} n}/cﬂ'azme ln eaprzgégc%bclfe
sodium acetate in refluxing ethanol to give hydrazines of formula 23c. Deprotection
5 under suitable conditions gives amines of formula 4. Coupling of intermediates of
“formula 4 to amino acids of formula 5 can be effected as described above to give
intermediates of formula 6. Deprotection of amine 6 affbrds compounds of formula
7.
The following examples are provided for the purpose of further illustration
10  only and are not intended to be limitations on the discloéed invention.
General Experimental Procedures:
Amicon silica 30 pM, 60 A pore size, was used for column chromatography. Melting
points were taken on a Buchi 510 apparatus and are uncorrected. -Proton and
carbon NMR spectra were recorded on a Varian XL-$00. Bruker AC-300, Varian
15 Unity 400 or Bruker AC-250 at 25 °C . Chemical shifts_ are expressed in parts per
million down field from trimethylsilane. Particle beam. mass spectra were obtained
on a Hewlett-Packard 5989A spectrometer using ammonia as the source of chemical -
ionization. For initial sample dissolution, chioroform or methanol was ’é’r'hployed.
Liquid secondary ion mass spectra (LSIMS) were obtained on a Kratos ancept-1_s :
- 20  high resolution spectrometer using cesium ion bombardinent on a sample dissolved -
in a 1:5 mixture of dithioerythritol and dithiothreitol or in é thioglycerol matrix. For
initial sample dissolution chloroform or methanol was employed. Reported data are
sums of 3-20 scans calibrated against cesium iodide. TLC analyses were performed
using E. Merck Kieselgel 60 F254 silica plates visualized (after elution with the
25 indicated soivent(s)) by staining with 15% ethanolic bhoSphomonbdic acid and
heating on a hot plate.
General Procedure A (Peptide coupling using EDC): A 0.2-0.5 M solution of the
primary amine (1.0 equivalent) in dichloromethane (or a primary amine hydrochloride
and 1.0-1.3 equivalents of triethylamine) is treatéd sequentially with 1.0-1.2
30 equivalents of the carboxylic acid coupling pa_rtner. 1.5-1.8 equivalents
hydroxybenzotriazole hydrate (HOBT) or HOAT and 1.0-1.2 equivalents
(stoichiometrically equivalent to the quantity of carboxylic acid) 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) and the mixture is



ket oester of a 52. Reaction of 52 with a hydrazi ne gengi%iss

conpound 0%9"%8%&153. Ozonol ysis of 53 in a suiyt abl e solgveht "s'ui’?]g?s
met hyl ene chloride 5 folloWgd by treatment with a reduci ng agent such as
di met hyl sul fide affords an al dehyde of for+#ifta 54. Oxidation of 54 affords
a carboxylic acid of fornmula 55. Curtius rearrangenent of 55, foll owed,l;|)1y

hydrol ysi s of tweed ovemnightiinnar idesbathoAthe ise drath isqaliowed, to warnn. hys, thefeactio

formula 56. Treatnent of. ' | !
car bamat o af f oP RV ttasicdly AR A fEbuB - 20CTIo B 416 W e phct guaSTICRof e
af f or ds conpoupeétaaiting period).a T mixtuldOisOdideB@dth ethyl acetate or other solvent as

L i ke il N SR

of a conpougd Qi§ tHePprodbié i8 hofbadie)] ende WRRTLAINE ddriedobver NapSIOy, Gfid coneeritrated

of a conpound of fornula 60 with an acylating agent affords a conmpound of

fornul a 61. Depiving:dheé coruds produch whicyaa purified jas spegifiethdsThe sasboxylic, asid

%?/'24369 -component can be used as the dicyclohexylamine salt in couplihg1é 'thE BrifkhRP 3
amine or hydrochloride of the latter; in this case no triethylamine is employed.

Example 1

10

15

A 4-Oxo-piperidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyi este

A mixture of 8.00 g (38.5 mmol) of 4-oxo-piperidine-3-carboxylic- acid ethyl ester
hydrochloride, 9.23 g (42.4 mmol) of di-tert-butyldicarbonate, and 3.89 g (38.5 mmol)
of triethylamine-in. 150 mL of THF was stirred at room temperature for about 72 h.
20 The mixture was concenirated and the residue was dissolved in ethyl acetate and
washed three times each with 10% aqueous HCi, saturated aqueous sodium
bicarbonate solution, and brine, dried over MgSO4, and concentrated to give 10.0 g

of iA as a white solid. MS (Cl, NH3) 272 (MH*). _
B. _ . - " ; - . .- 4
25  ester 3-ethyl ester | '

To a solution of 2.00 g (7.4 mmotl) 1A in 10 mL of DMF was added 282 mg (7.4
mmol) of sodium hydride (60% oil dispersion) and the mixture was stirred at room

temperature for about 15 min. A solution of 1.39 g (7.4 mmol) 4-fluorobenzyl
bromide in 7 mL of DMF was added to the stirming solution and the mixture was
30 stirred for about 72 h at room temperature. The mixture was diluted with ethyl
acetate and washed once with water and four times with brine, dried over MgSO4,

and concentrated to give 2.8 g of 1B. MS (CI, NH3) 380 (MH*).



SCHEME 17 [err] SCHEME 17: Treatnent of a conpound of fornmula 54 with a
reduci ngvagwmésuch as sodi um borohydri de affords a conpoecrhBoénofss mul a 63.
Reaction of 63 with an 5 acyl ating agent such as an isocyanate or
carbamat e af fords conmpounds of fornula 64. Deprotection of the nitrogen

af fords conpounds of fornula 65. Wo 824369

PCT/ 1 B96/ 01 3-6-::-18- ] .67 18:.. Tr ea 1t of a conpound
of fornula W R RGS S GEr aE S RS RS TSR ELEH S
conpound sugirazeloly.8 [.\u ad .:.‘, PBUtvPEstéd o><| ndol e affords a

conpound of fo rrul oc — the-nitrogen affords the compound
of n}) Oler“ a dym Exture\%ggiﬁ, gig%gnmo O?QB and QOQ mg (6. 7gmmol) of methylhydrazmenl)n
PCT/ 1B96/ 01398 mi6f etiéndt\Was Hoale’ dtlreflux for about 8 h. The mixture was concentrated

5 and the residue was dlssolved in 100 mL toluene and heated at reflux for about 17 h.

The mixture was concentrated and the residue was purified by - silica gel
chromatog’f’aphy using an elUtion"gradie‘nt of '(18:82_ viv ethyl acetate:hexane) to
(75:25 viv ethyl acetate:hexane) to give 1.0 g of 1C as a clear colorless oil. MS (C,
NH3) 362 (MH*).

10

To 1.00 g (2. 8 mmol) of 1C was added 10 mL of tnﬂuoroacetlc acid at about o°C
and the mixture was stirred for about 1h. Ethyl acetate was added and the mixture .

was concentrated to give 1.0 g of 1D. MS (CI, NH3) 263 (MH™).

15

To 1.83 g (6.2 mmol) of N-t-BOC-O-benzyl-D-serine in 35 mL of DMF Was added
1.02g (7.4 mmol) of potassium carbonate followed by 0.92g (6 5+ mmol) of
_ iodomethane. - The mixture was stired overnight at about 24 °C under an
20 atmosphere of nitrogen. The reaction mixture was diluted with 200 mL of water, and
extracted three times with ethyl acetate. The combined organics were washed five
times with water and once with brine, dried over MgS0O4 and concentrated. The
crude (R)-3-benzyloxy-2-tert-butoxycarbonyl—ammo-proplomc acid methyl ester was

_ dlssolved in 15 mL of cold trifluoroacetic acld at about 0oC. and the mixture was

25 stirred for about 2 h. The mixture was concentrated and the resld_ue was diluted with
1N NaOH and extracted three times with ethyl acetate. The combined organic
extracts were washed with brine and dried over NazSQ4 to give 0.84 g (4.02 mmol)

of the resulting (R)-2-amino-3-benzyloxy-propionic acid methyl ester which was
coupled to 0.81 g (4.02 mmol) of N-t-BOC-a-methylalanine to give 1.80 g of (R)-3-

- 30 benzyloxy-2-(2-tert-butoxycarbonylamino-2-methyl-propionylamino)-propionic  acid
methyl ester. The crude product was dissolved in 20 mL of 4:1 THF:water and a
solution of 335 mg (7.98 mmol) of lithium hydroxide hydtate in 1 mL of water was



NN SCHEME _19: Tr:?ﬁt nment of a ketoester of fornula 37 with apgpimslorsksol and
acid cat aI ?t’% renoval of water in a suitable solvent such as benzene
affords a chiral 5 ketal ofiformula 68. Al kylation of 68 with an al kyl
halide in the presence of a base such as L8 fol | owed by aci d-catal yzed
hydrolysis of the ketal affords chiral ketoesters of formula 69. Reaction
of 69 with a hgdbesizionthegsolstiont and the| madture wasCstired>awmight at room temperature.

i1 or da. compouie MR Pk enoapratel Al o fosiddBrival ki Syl etCpctiu 3

Treat nent of aakigiiedwith raqﬂéods)ﬂmﬁrﬂl éﬁ&raueahhmedinesamnmthylcacetatei The orgasigch

of 72w th an sasts pare cron dqsdnénéhw@wee“am“ i chrineg Rl et g

b i d- catal yzed hydr.al .
Dl o e bt o 4 A 4E 18 S DR BheR R e A
- formula 70. 10(cpERPBOO #MHZ) 8N7.3D (IhSHYIL1OEENHATS.OF (bs, tid)E@8Ghs, 1), 468r(q,| a

71.
2H) 4.09 (m, 1H) 3.68 (m, 1H), 1.3-1.5 (m, 15H).

10
Accbrdin'g to the method outlined in General Procedure A, 193 mg (0.51 mmol) of 1D
and 196 mg (0.51 mmol) of 1E were coupled to give a mixture of diastereomers.
The residue was purified by silica gel chromatography using -an elution gradient of
{1:1 viv ethyl acetate:hexane) to 100% ethyl acetate to give 60 mg of less polar 1F

15 isomer 1 and 100 mg of more polar 1F isomer 2. MS (Cl, NH3) 624 (MH?) for both

isomers.

20 To 60 mg .(0_.'1'0 mmol) of 1F' isomef 1 in 10 mL of ethanol was added 4 mbL of
concentrated HCl and the mixture was stirred at room temperature for.about 2h
The mixture was concentrated and the residue was precipitated from ethanol/hexane
to give 50 mg of 1G isomer 1 as a white pow_der. MS (Cl, NH3) 524 (MH*). THNMR
- (CD30D): (partial) 5 7.32 (m, 5 H), 7.12 (m, 2 H), 6.91 (m, 2 H), 5.15 (m, 1 H), 4.54
25 (s, 2H), 3.78 (m, 2 H)3.02 (m, 7 H), 2.66 (m, 2 H), 1.57 (s, 6 H).

To 100 mg (0.16 mmol) of 1F isomer 2 in 10 mL of ethanol was added 4 mL of
30 concentrated HC! and the mixture was stirred at room temperature for about 2 h.

The mixture was concentrated and the residue was precipitated from ethanol/hexane



WO 97/ 24369 _

PCT/ | BOWB3%9- 69- SCHEME 21 [err] 25 SCHEME 21: Depr ot ecViBe6/a1dsy he
nitrogen of 25 affords conmpounds of formula 28. Salt formation of 28 with a
chiral acid affords a m xture of diastergoneric salts of 5 formula 73.
Crystallization of the d| ast ereomeri ¢ s@%s affords the acid salt of chiral
WD 97/ 24369 - PCT/ | B96/ 01353
-70- conpoufﬁlg“’ﬁﬁof'@ AL iwebgéér?p‘ﬁg'ﬁ PWQSf Mﬂ{@' N¥H3) 524 (MHH. HNMR
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presence of (@, $4)la61 mcat—qusocﬁum)a@soahl:&dn%u H).

tetrakis(tri phenyl phosphi ne) affords conpounds of forrrul a 74. Deprotection
of the nitrogen affords corrpounds of 5’@"?2'93 75, see Tetrahedron (50) p.
515, 199§f £ - ‘

To 4.92 g (16.2 mmol) of N-a-t-BOC-D-tryptbphan' in 160mL of DMF was added 2.46
10 g (17.8 mmol) of potassium carbonate followed by 2.41 9 (17 0 mmol) of
iodomethane, and the mlxture was stirred overmght at 24°C under an atmosphere of -
nitrogen. The reaction mlxture was diluted with water, and extracted three times with .
ethyl acetate. The combined organics were washed five times with 500 mL of water
and once with brine, dried over MgS04 and concentrated to give 4.67 g of a white .
15 solid. To the crude (R)-Z-tert-butoxycrbonylarﬁi:hd-‘o“-ﬁ'HéindOI-s;yl)-prdpionic acid
methyl ester was added 15 mL of cold trifluoroacetic acid at about 0.9C. and the
mixture was stirred for about 2 h. The miixture was concentrated and the residue
was diluted with 1N NaOH and extracted three times with ethyl acetate. The
combined organic extracts were washed with brine a‘r'id dried" over Na2SO4 to give -

20 (R)-2-am|no-3-(1H—lndol-3-y|)-prop|omc acid methy! ester as an orange oil in

quantrtatlve yield.

The crude product from 2A 1.55 g (7.1 mmol) was coupled to 1.44 g (7.1 mmol) of

25 N--BOC-a-methylalanine according to Procedure A to give an oil which was purified
by silica gel chromatography using a gradient of 10%, 20%, 30%, 40% and 50%
ethyl acetate in hexane to elute. Re‘oovered. 1.32 g of (R)-2-(2-tert-
butoxycarbonylamino-2-methyl-propionylamino)-3-(1 H-lndol-3-yl)—prop|omc acid
methyl ester. ’



WO 97/ 2436 JBSERAs8353
o -T71- SCHEN%‘??’?@“?] "SCHEME 23: Treatnent of a ketodiester oﬁorrmla 76

with an alkyl halide in theiitesence of a base such as sodi um hydri de

. followed by acid-catalyzed hydrolysis 5  agd-decarboxyl ation, followed by
esterification with net hyI | odi de and a sui tabl e base affords a corrpound of

- formula 77. ReaCti on(RE2-f Pgtox 3-111e i

- such as formal de

- PCT/ 1 B96/ 01353 ¥ e 78. Reaction of a conpound of fornmula 78 with a

- hydrazine gener %%Ssdltﬁlldnadf pquzBdSnmbnfwnauhaomL oPFHF Wwascadded 381 mpg9.1
“nitrogen affords corrpounds of

. |
. Treatnent of anMmehaf W"%Wﬁ@g{ gghx%ﬁtﬁ g HE\?WF{‘*F &"}Mﬁﬁ "E‘J%/EV?\ was stifd;
- solvent suchgas %rﬁi@h?é%T @ e?é}gﬂv%kaesamhs Panamayévagaﬁhoasﬁﬁmeor

- DCC-in the presence’o conpounds of fornul a action of 10
' conpounds of fobasic ameous traixiure, wasa extracted tkreg e witho etk agetateyrand thes,

- Deprotection of aiifedité pRXP Witf diite oeti6 TP RytideniBic BB Froduct was extracted

with ethyl acetate and the combined organic extracts were washed with brine, dried

over MgSO4 and evaporated to give 1.03 g of 2C as an 'orange foam. MS (CI, NH3)

10 390 (MH*). TH NMR (CDCl3 300 MHz) 5 7.61 (d, 1H), 7.48 (d, 1H), 7.27 (t, 1H),
7.10 (t, 1H), 4.81 (bs, 1H), 3.35 (m, 1H), 1.49 (s, 6H), 1.32 (s, OH).
D. J2- - - - .3 - -

15  According to the method outlined in General Procedure A, 193 mg (0.51 mmol) of 1D
and 200 mg (0.51 mmol) of 2C were coupled and the residue was purified by silica
gel chromatography using an elution gradient of (1:1 viv ethyl acetate:hexane) to
-100% ethyl acetate to give 230 mg.of 2D. .MS (Cl, NH3) 633 (MH*Y). |

20

To 230 mg (0.36 mmol) of 2D in 10 mL of ethanol was added 4 mL of concentrated
HCI and the mixture was stirred at room temperature for about 2 h. The mixture was
concentrated and the residue was precipitated from ethanol/hexane to give 130 mg

25 of 2E as a white powder. MS (Cl, NH3) 533 (MH*). THNMR (CD30D): (partial) &
7.79(d, 1 H),7.48 (m, 1 H), 7.33 (m, 2 H), 7.19 - 6.77 (m, 7 H), 6.54 (m, 1 H), 5.17
(m, 1 H), 4.02 (m, 1 H), 3.11 -2.68 (m, 6 H), 247 (m, 2 H), 2.03 (M, 2 H), 1.59 (m, 6
H). '
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-73- [ swobHENVE 25: Treat nent of a hydroxyacet oacet at ePEBIRISOASIf Oor nul a

90 with an alkyl halide in the presence of a suitable base such as sodi um

hydri de affords 5 conpounds of formula 91. Reaction of 91 with a

hydr azi ne generates conpounds of formul-8292. O Al kyl ati on of the carbonyl

oxygen of 92 affords 93 which i.s con rte&éo the halide.94. D spl acenent
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of the halide X by cyanlde i on affor
PCT/IBQG/O@ggﬁmﬂZﬂﬂz QF :
whi ch i s deprotected
28. SCHEME 5 'eto prot ect ed

ani noval erag e sUgby@idbfidite ) “ Bad e B&le gsfaf @ suitable
base such as sodium hydri de ords mpounds of .-T or nu 08. Reaction of

conpounds ofo & onixtureaofds Q\Bt@ﬁ 2 mipab) af_’mogmadlaeéscaswm aod methyl@sten a 99.

Deprotecti f or pul I

100, Oyol | e BEDEP S T off Fimhy Rl HR200 B U iyl ™ ! ©

for mal dehydéhl&ftfeoéfj%b&ﬂ”@mm%soﬁdéé& GUSGlutich of 7.88 g (36.2 mmol) of di-tert-
butyldicarbonate in 150 mL of methylene chloride over about 30 min. The mixture

9,

was warmed to room temperature and then stirred for about 17 h. The mikture was
10  concentrated and the residue was diluted with chioroform and washed three times
each with 10% aqueous HCI, saturated aqueous sodium bicarbonate solution and

brine, dried over MgS0O4 and concentrated to give 9.18 g of a clear yeliow oil.

15 TJoa sdlutibn of 5.00 g (19.4 mmol) 3A in 10 mL of DMF ‘was added 745 mg (7.4
mmol) of éoditjm hydride (60%' oil dispersion) and the mixture was: stirred at room - -
temperature for about 15 min. A solution of 3.32 g (19.4 mmol) benzylbromide in 15 -+
mL of DMF was added to the stirring solution by cannula an‘d the mixture: was stirred -
for about 42 h at room temperature. The mixture was diluted with ethyl acetate and

20 washed once with water and four times. with brine, dried over MgSO4, and

concentrated to give 6.0 g of 3B as a yellow oil. MS (Cl, NH3) 348 (MH*).:

A mixture of 4.00 g (11.5 mmol) of 3B and 530 mg (11.5 mmol) of methylhydrazine
25 in 100 mL of ethanol was heated at refiux for about 8 h. - The mixture was
concentrated and the residue was dissolved in 100 mL toluene and heated at reflux
for about 17 h. The mixture was concentrated and the residue was purified by silica
gel chromatography using an elution gradient of (15:85 viv ethyl acetate:hexane) to
(75:25 viv ethyl acetate:hexane) to give 2.6 g of 3C as a clear colorless oil. MS (Cl,

30  NH3) 344 (MHY).
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- PCT/ 1 B96/ 01353 -76- SCHEIVE 2? Treatnment of the amne of fornula 23a with

. an acid such as 1 in the presence of EDC af@8-HOAT in a suitable sol vent

. provi des keto-esters of forrrul a 23b. The keto ester 23b can be treat ed Wi th

. a salt of hydr&inesds : pthyi2.38 pu-Bexanydie-pyra s )1

: to give hydrazrgggs of forrrul a 23c. Depr ot ectron 5 under surtabl e
conditions giv anmnes of fornmula 4. Coupling of internediates of formula

4 to am no aci 4@ 2860 bﬂqﬂﬂlhﬁh 623C WWasaidded 200mb sof dfrddeetic abid\at atbeugo\ﬂe
I nt érmedi ates of formula protection of am ne 6 affords con&erdnds ﬁlgr

" formula 7. The andithenixtyre waspstireed fos ahogt i2R i fgﬁhyﬂ [cetats w3s
~illustratiog 1QquG6H W @W&sﬁ?&wﬁﬁbN‘ t@é@ﬂgfﬁbo‘&et?ﬁndeE arid d:d?i&&n@éte& ft?grve 1.8

di scl osed i nventi on. Exper i ment Procedures: Amicon silica

[err]M 60 A p%fdtsﬁ'. s (CENHS 244 (@Kol um chromat ography. Melting

10 According to the method outlined in General Procedure A, 125 mg (4.6 mmol) of 3C
and 1.75 g (0.51 mmol) of 2C were coupled and the residue was purified by silica gel
chromatography using an elution gradient of (6:4 v/iv ethyl acetate:hexane) to 7%
methanol in ethyl acetate to give 150 mg of 3E.

15

To 150 mg (0.24 mmol) of 3E in 15 mL of ethanol was added 5 mL of concentrated
HCI and the mixture was stirred at room temperature for about 3 h. The mixture was
concentrated and the residue was crystallized from ethanol/hexane to give 100 mg of
20  3F. MS (CI, NH3) 515 (MH*). THNMR (CD30D): 5 7.20 - 6.91 (m, 9 H), 6.56 (m, 1),
5.17 (m, 1 H), 4.05 (m, 1 H), 2.86 (s, 3 H), 2.62 (m, 1 H), 2.38 (m, 1 H), 2.06 (m, 2
H), 1.61 (m, 8 H). ' ' '
Example 4

25

According to the method outlined in General Procedure A, 1.12 g (4.6 mmol) of 3C
and 1.75 g (0.51 mmol) of 1E were coupled to give a mixture of diastereomers. The



points were taken on a Buchi 510 apparatus and are uncorrected. Proton and
car bon wiyeragegtra were recorded on a Varian XL-300, BrukeT/IBY6H0RB33, Vari an
15 Unity 400 or Bruker AC-250 at 25 [err]C . Chemical shifts are
expressed in parts per mllion dowm field fromtrinethylsilane. Particle
beam nmass spectra were obtained on a Hel#-et t - Packard 5989A spectrorreter
usi ng anmoni a.as..the s e C cal _.ionization Lnitial :
di ssol uti on"es@HPmwm&yﬂqm@hwtmp&gﬁmgﬁ"q PHP%@@&FR&‘&P@W% nass
spectra (LSAVethyheicetatdhéianey te100%Kéthyioscetate a6 igivel 356 Ong-1df W8ssr Seiar JAT on
spectroneter using cesiumion bonbardment on-a sanple dissolved in a 1:5

m xture of isooier deang 250 mglofmubpolahlbitmaen 2| Mﬁr(Qi.rNHamﬂa)@Ally‘bdoobothat rix.
For initial | e di'ssol ution chloroformor nethanol was enpl oyed.

Report ed da'?%!“gge sums of 3-20 scans calibrated aga| nst cesiumiodide. TLC

anal yseq—, Wwee peg ..11'::“}" "‘_. Py -2 methyi-3c ’R’ “1 4.6 P hekhhvdré pl ates

visual i zed (after e utlon wth the 2 | ndi cat ed solvent (s Dy . st ai ni ng
with 15% etpyiagolold.3alpwidingvi)-1-R)penzgviexvmethylZ-exo-ethyllisobulyranide: . Gener al
Procedure | coupl ing using EDC): A 0. 2- 0. 5 M sol ution of the
primary am equi val ent) in dichl oronet hane (or a primary am ne

hydr ochl or i Tre 250 ang (041 remol) wif A isomerdt int ﬂ5 aolhpf ethanel) was addedSemiL of

par tnor 1. rfoliratia ) gt P Rt Mskired ot S, SRlpRS frdet 83007

and 1. 0H0l. ZTiesmixtureavidssconsentratéd ane thei reauhqmqtpredmmed fmntelmamubmtaney of
carboxylic acid) 1-(3- dinethylam noprop - 3-ethyl carbodiimd
hydr ochl or i and Qmﬂ%ﬁdaw i give 130img o4 amer 3M$ (C1, NH3) 505 (MH*),

PCT/ | B96/ 01353
| HNMR (CD30D): 5 7.33 (m, 5 H), 7.14 (m, 5 H), 522 (m 1H), 4.57 (m 3 H), 3.80
(m, 2 H) 3.14 (m, 1 H), 3.04 (s, 3 H), 2.96 (m, 2 H). 2.61 (m, 2H), 1.63(m, 7H). -

15

To 250 mg (0 41 mmol) of 4A isomer 2 in 15 mL of ethanol was added 5 mL of
concentrated HCl and the mixture was stirred at room temperature for. about 5 h.
The mixture was coneentrated and the residue was preclpltat_ed from ethanol/hexane

20 and dried Lmder vacu'um to give 120 mg of 4C isomer 2. MS (Ci, NH3) 506 (MH“).

THNMR (CD30D): 6 7.31 (m, 5 H), 7.13 (m, 5 H), 6.78 (m, 1 H), 5.28 (m, 1 H), 4.62
(m, 3 H), 3.81 (M, 2H), 3.14 (m, 1 H), 2.62 (m, 3 H), 1.58 (m, 7 H).

25 . o
Saturated aqueous sodium bicarbonate was added to 3.60 g (6.6 mmol) of 4B
isomer 1 and the mixture was extracted with ethyl acetate. The organic layer was
dried over MgSO4 and concentrated. The residue was dissolved in ethyl acetate,

cooled to about 0 °C and 0.43 mL (6.6 mmol) of methane-sulfonic acid was added
30 and the mixture was stirred for about 0.5 h. Hexane (200 mL) was added to the
solution and the mixture was stirred for about 1h and filtered to give 3.40 g of a white



-77- stirrgg) \ ight in an ice bath (the ice bath is allo HREI

thus the réactTon m xture is typically held at about 0-20 [err]C for about

4-6 h and about 20-25 C fory ##fie remai ni ng period). The mixture is diluted

~with ethyl acetate or other’ ‘Sol vent as spee#s-i ed, and the resulting mxture

- washed twice with 1IN NaOH, twice with 1IN HCl 5 (if the product is not

" basic), once wisolid.bTheeplidiwas decsystaliized from]3%jaguequs ethyl asetate ta aive 26%9 wf ng

- the crude product which is purified as specjfli xylic acid
conponent can tﬁpm'ésa%‘h!’h!!?EVEPHW@)@?F%NM%%S&*H”%W1 ng to.the

- primary amine or hydrochloride of the Iaé%melgl this case no triethylam ne

. Is enpl oyed. Exarrple 1 10 2 Amno N-l :

(R - benzyloxy 1-Amno2N B{34-[R)-Hehz! -

pyr| di n- 5 y
; (R) benzy| oxy

: e 15 hydrochlé‘ ‘
P l-tert-butyl esier 3.ghb¥e-§
 4- 0xo0- pi peri di né- 3- car boxy “et'hy i y - 0
. mmol ) of di-terastérutyi di carbonate, -and 3.89 g (38.5 nmmol) of trlethyl am ne
fin 150 nL f T I

m xt ure wag' co%egn@r% lt(]aéd 73;‘% ?ﬁg&&&?ﬁé?ﬁ%@&ﬁﬁ@g@%g@hﬁM&l tthﬁn'Pd aég? 3;6(3 %nd
' washed three ti(1% mendl) wf ttibutyd(23BEOVS-iR-2, 3smpmwmmwoascarwym in

bicarbonat e sol B & Sl e bef, BiodB SR i GaC HRGS" 6P P deih e
1 3- (R S) - (4- Fl umsistriinethzisilylarhidexin -THF €Thedmixturé wasdtired l_abatydutc?&i’e for about 1.5 h
1-tert-butyl and then poured into 750 mL of ethyl acetate. The mixture was washed twice with
15  brine, dried over MgSO4 and concentrated to give:a yellow oil. The oil was stirred in
150 mL of -hexane overnight and the precipitated solid was then collected by filtration

to give 3.2 g of 5A as a white solid.

To 2.97 g (6.33 ' mmol) of 5A was added 20 mL of trifluoroacetic acid at about 0°C
20 and the mixture was stirred for about 2 h and then concentrated. The residue was
dissolved in water and basified with aqueous NaOH until a pH of 10 was maintained.
The mixture was exiracted three times with ethyl acetate and the combined organic
extracts were washed with brine, dried over MgSO4 and concentrated to give an
orange oil which was purified by silica gel chromatography (10:90 v/v ethyl
25 acetate:hexane) to give 880 mg of 8B as a white solid.
c P § o
A mixture of 440 mg (1.19 mmol) of 5B and 120 mg of pailadium chioride in 20 mL of
ethanol and 10 mL of THF was hydrogenated at 45 psi. for about 16 h. The mixture
was filtered through diatomaceous earth and concentrated, and the residue was
30 triturated with ether to give 240 mg of 5C as a white solid.



25 ester 3-ethyl ester To a solution of 2.00 g (7.4 mmol) 1A in 10 nmL of
DVF wasweeoede®82 ng (7.4 nmmmol) of sodi um hydri de (60% oPCTABYS/OE3S3i on) and
the m xture was stirred at roomtenperature for about 15 mn. A solution of
1.39 g (7.4 mmol ) 4-fluorobenzyl bromde.in 7 nL of DMVF was added to the
stirring sol utlon and the m xture was 356' stirred for about 72 h at room

t enperature, The ture.was dil with ethvl. acetale and washed once
with water Bnd f&d : e < i ated to
give 2.8 g giterl B. I\/S(C1 NH3) 380(M—I+) “\I0-977 24369

PCT/ | B96/ 01353 - 78-
3a- (R S)- (4F® Lﬁ)rsdi!faleﬁéﬁozg i@y mmol), of - N-t-BOC-a,mathylalaning i 3.5 mL of

pyr azol o[ 4. | I of
DY g b, Feihyfe chloife Wesaaas 3.dofq 9. € minil) of NLhyroRfsueEinide Ehdl5850,

mL
of et garﬁﬁl Mﬁmwoéﬁ%fmsl\wmm r abpid 1 Ratireomiemperatuent r at ed
5 and the i d i ’
about 17 h. é'q%@'( e e\’g@%\gﬁ@en yllggeégiaanéﬁ# 'ﬁg&&?\gd; uée&e%‘gggﬁth ‘P&%ldwt;y o

silica gel sdtomatet cpdivhybicarbopaten selutien candyrbsidecnt Driéd (ver SMgs04 andy |
acet at e: hexane)

a clear col @chéggatﬁé’i '\293"%@'/ e"ﬁﬁsﬂt hyl”’@BEtbgt i he')(eilggg"ﬂga%&iagﬁy %"PVR’ gJ_MlC =
3a- (R S) - (4additemexaies]) Yo give 52§ Bvineiiméeo&péu@ thhﬁﬁi’w' a8 amHirzeli@l 4. 3

c] pyridi n- 3- one trlfluoroacetate To 1.0 ).o. 1C Vas added 10 nL
of tr|f1QJor5acet R)-2:(2-ter-Rutaxiss a ionyls =

tancic acid :
A mixture of 203 mg (1.05 mmol) of 5D, 378 mg (1.26 mmol) of 5C and 434 mg (3.36
mmol) of diisopropylethytamine in 2 mL of DMF was stirred over-night. The mixture
was diluted with ethyl acetate and extracted twice with 1N HCI. The aqueous phase
15 was extracted once with ethyl acetate. The pooled organic extracts were washed
three times with water and once with brine. The 'mixtufe was dried over MgSO4 and

concentrated. The residue was purified by silica 'gell-"chrorﬁatography; using 80%
chloroform in hexane followed by 100% chioroform followed by 10% methanol in
chioroform to give 127 mg of SE. o : _

20 F {1-{3a-(R.S)-Benzyl-2-methyl-3-0x0- - ' 3.

According to the method outlined in General Procedure A, 130 mg (0.53 mmol) of 3C
and 200 mg (0.53 mmol) of SE were coupled to give a mixture of diastereomers.

25 The residue was purified by silica gel chromatography using an elution gradient of
(1:1 viv ethy! acetate:hexane) to 100% ethyl acetate to give 40 mg of less polar 5F

isomer 1 and 40 mg of more polar 5F isomer 2. MS (CI, NH3) 604 (MH"‘) for both

isomers.

30 )
To 40 mg (0.07 mmol) of 5F isomer 1 in 10 mL of ethanol was added 4 mL of
concentrated HC! and the mixture was stirred at room temperature for about 4 h.



. mxture was 25
. residue was dilu

and the mxtur%s stirred for about 1 h. Ethyl acetate wapcafifigghi1asd t he
m xture wa¥oy trated to give 1.0 g of 1D. M5 (O, NH3) 263 (MH). 15
E. :;‘..-tj ( A .
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1:83 g (6.2 nmmol ) of N t-BOC 0-benzyl-D-serine in 35 nL of DMF vas added
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‘Example 6

: overnight at room tenperature.

15

According to the method outlined in General Procedure A, 200 mg (0.82 mmol) of 3C -

20 and 320 mg (0.82 mmol) of 1E were coupled to give a mixture of diastereomers.
The residue was purified by silica gel chromatography using an _elution gradient of
(1:1 viv ethyl acetate:hexane) to 10% methanol in ethyl acetate to give 170 mg of
6A.

25

To 170 mg (0.28 mmol) of 6A in 20 mL of ethanol was added 5 mL of concentrated
HC! and the mixture was stirred at room temperature for about 2.5 h. The mixture
was concentrated and the residue was precipitated from ethanol/hexane to give 70 -

30 mgof 6B. MS (Cl, NH3) 508 (MH*). THNMR (CD30D): 5 7.32 (m, 5 H); 7.16 (m, 5
H), 5.22 (m, 1 H), 4.67 (m,1 H), 4.55 (m, 2 H), 3.79 m, 2 H), 3.12 (m, 2 H), 3.00 (m,
~ 6H),2.71 (m, 3H), 1.56 (m, 8 H).



The m xture was concentrated and the residue was diluted with ethyl acetate
and aci ¢wgemdassi t h aqueous HCl and extracted three tinmes MIVIBG01853

acetate. The organic extracts were conbi ned and washed once with brine,
dried -over Na2SO4 and 5 concentrated_to give 1.60 g of 1 E as an oil

whi ch solidified on standing. 1H NWR ( 3 300 MHz) [err] 7.30 (m 5H),
7.10 (d, 1H), 5.07 (bs, 1H). 4. 68 (mEx%mple4 53 (g, 2H) 4.09 (m 1H), 3.68
(m 1H, 1315(m 15H). F.

(R)-Benzylo BN-f22(33behD g '
2.3.3a.4.6.7
-nmet hyl - 10 y
outlined |nAGene Y Bt 2 ethyi-3-880-1218, 34)4 g o4l

mmol ) of 1E vvere coup ed to gl ve a mxture of di ast ereonmers. The resi due
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v/iv ethyl a o t pol ar
IF 15 |son§§‘5?5‘?"r#3ﬁ‘€‘8ﬁ‘“‘*'ﬁf% r’"f’L@F of 863k il @i 0y 0 kg,

(MH+) for betHylhydmmegxalae ang theymigurg was heated at reflux :for about 4 h. The

(b 2. 30 RS Vs oAbl bl Pl B ot ctyomagppranty,

ng (0.10 nmosipgaih eitionsgradientiof (101’0vlmheuaneemwetata)stoa(csd’evvvmemaneiethyl

concentrated HCl and the m xture was_stirred room tenperature for about
2 h. Th&0ni ﬂ?@tﬂ@)%gwééﬁlélﬁﬁfal‘bdﬂﬁh@ NH@) 3§§(Mﬂe) was preC| pi tat ed from
et hanol / hex ' ) , ) , _ d ., NH3)
524 (MH+). SPS6 - e agn T 7 :

6 91 (m 2 Hip,350. raw o8 nimd:l) of‘AAEtﬂsi‘ﬂ. oi(etharibl Mas atidea 1(mmL2>fmpacaﬁrageq 7

(F - bonay! olfrhine ssfas "rasst’ﬁ)sdﬁ* m%&%ﬁ"se“@‘ Aepu 7 5T pristure was
R Z:oh&ﬁ%i@#ﬁ g%iﬁ%ﬁbhé P11 ﬂHQ)ESG/NIH'EI oxo- -

According to the method outlined in General Procedure A, 82 mg (0_.28 mmol) of 7B
~ and 100 mg (0.26 mmol) of 2C were coupled and the residue was purified by silica

20 gel chromatography using an elution gradient of 100% methylene chioride to 2%
methanol in methylene chloride to give 110 mg of 7C. MS (CI, NH3) 629 (MH™).

25 To 100 mg (0.15' mmol) of 7C in 2 mL of ethanol was added 1 mL of concentrated
HC! and the mixture was stirred at room temperature for about 2 h. The mixture was

concentrated to give 72 mg of 7D as a coloriess foam. MS (CI, NH3) 529 (MH*).



- ethyl)-iso e hydrochloride To 100 ng (0.16 nmol) of AEdeiRE3 2 1 N
10 nmL of et a V\!gs added 4 nL of 30 concentrated HCl and l’f‘ﬁ% m xt-ure was
~stirred at roomtenperature f£or about 2 h. The mixture was concentrated and
~the residue was .precipitated from ethanol /#88ane WO 97/ 24369

. PCT/ 1B96/ 01353 -80- to give 60 ng of 1H isomer 2 as a white powder. M5 (O,
- NH3) 524 (MH+). [err]HNI\/R(CD30D) (partﬁmﬂ)Plpérr] 7 32 (m 5H, 7.08 (m
P2 H, 6.95 (m ‘P.fi 0 (58 ) )4 644614

.2 H). 2.58 (m“HS
E2Amno N[ 2- [ S3pyrith ,
; ro- ‘pyrazolo[4.3-c yr' '
. H-i ndol - 3-yl nety ’
(R - 2 AmM nos3- (cj

S (17. 8 ol ) of #
{ i odonet hane, ang, HoR 62 Sethofle Ot 7
. atmosphere of ATt R Y P T o U e Was i WL ther

; extracted threden-butykesten h et hyl acetate. The conbined organics were washed

omcont raved + AeEiroghe Wi Gl F Tadhetd] Fibdelir 1 88 tefltEso HinE o
| (R)-2-tert4but myc'mbmgwnm moiol)- ¢f1HE iwede icoGplgd jto ;givqoamxmreaof diasterégrhers.
ester was addEdl'he remdug a%oéuq'iﬁgﬁ 'b&(lslﬁ%raofe? %H'o?nangrgpﬁ}; u?lRB % Qut%naggd}elf\F of

100% methylene chloride to 2% methano! in methylene chloride to give 6 mg of less

_polar 8A isomer 1 and 11 mg of more polar 8A isomer 2. MS (Cl, NH3) 620 (MH*)

for both isomers. _
15 B. -Amj ~[2-(3a-(R)- - - = -h -

To 5.7 mg (0.009 mmol) of 8A isomer 1 in 1 mL of ethahol was added 0.4 mL .of
concentrated HCI and the mixture was stirred at room temperature for about 3 'h.
20 The mixture was concentrated to give 4.7 mg of 8B isomer 1. MS (Cl, NH3) 520

(MH*). THNMR (CD30D): (partial) 5 7.41 - 7.05 (m, 10 H), 5.20 (m, 1 H), 4.6 (m,
1H), 4.52 (s, 2 H), 3.71 (m, 1 H), 3.60 (m, 1 H), 2.61 (m, 3 H), 1.39 (m, 9 H).

25
To 10 mg (0.016 mmol) of 8A isomer 2 in 1 mL of ethanol was added 0.4 mL of
concentrated HC] and the mixture was stirred at room temperature for about 3 h.
The mixture was concentrated to give 8 mg of 8C isomer 2. MS (CI, NH3) 520

(MH™). THNMR (CD30D): (partial) 5 7.43 - 7.00 (m, 10 H), 6.81 (m, 1 H), 5.32 (m, 1
30 H),4.63(m, 2H),4.53 (m, 1H),3.72(m, 1H), 1.37 (m, 9 H).



m xture was stirred for about 2 h. The m xture was concentrated and the
resi dueweg72#36%uted with 1IN NaOH and extracted three ti mRCTABIO0BSHy|
acetate. The conbi ned organic extracts were washed with brine and dried
over Na2SO4 to give 20 (R)-2-am no- 3-( i ndol -3-yl)-propionic acid nethyl
ester as an orange oil in quantitative yreld. B.
(R)-2-(2-tert-Butoxycarbonyl am no- 2- W ri onyl am no)-3-(1 Hindol - 3-
yl)-propionic aC|d met hyI ester. The CTru %roduct from 2A 1 55 g (7.1
mmol ) was c@thrhiag-N: y xd Be '- : B i

according t s
chr omat ogr apt
i n hexane 't @. el uReBen: : g0 etfalf a#ol6[4-3-¢ : 3
but oxycar bonyl am.no- 2 met hyl - pr op| onyI am no).-- (1 H-| ndol - 3-y
aci d nethy| asiddert-butyl esier 97/ 24369.

PCT/ 1 B96/ 01 A5ixtu?e of 860 mg (3.11 mmol) of 3B and 495 mg (3.11 mmol |
(R)-2-(2-tert-Butoxycar bogn( | am no-)2- nmet hyl - progl(ony | am %g)fbgn?yhyﬁ_razmg | - 3-

yl ) - pr ol pi ofihydrgehlgride, apd 423umg A 1dfmmo!)3>fgsopmmsaoemﬂ trihydratesini 15 md. ol of
THF was addﬁfhaﬁ@ﬂwﬁ@ héated aWH?Ib)( f@j %ﬂdui by §m B(mrg%véé {Hnéé&rdg% ggﬂqu Coss

water and the m xture was sti over hi ght room t erper
THF was r enpesiduelyasdissolvect lndrﬁp MhOmenbmdmeamueﬂummtabwtwﬁm ERter act ed

e 7" P Mol 30 50 L b ol s i

concentrated and the residue was purified by silica’ gel chromatography using 100%

Was o |f| ed . bysr I I ca gel
SO WO and 50% et hyl acetate

ethyl acetate followed by 5% methanol in methylene chloride to give 530 mg of SA
as a light brown solid. MS (Cl, NH3) 330 (MH“) -
B. g _ g o 4.3-cloyridin- L

15 To 411 mg (1.24 mmol) of 3E in 30 mL of ethanol was added 10 mL of concentrated
HC) and the mixture was stirred at room 't'emberature.for about 30': min. The mixture
was concentrated and the residue was crystalllzed from methanollethyl ‘acetate to

glve 353 mg of 9B. MS (, NH3) 230 (MH"’)

20

According to the method outlined in General Procedure A, 100 mg (0.38 mmol) of 9B

and 145 mg (0.38 mmol) of 1E were coupled and the residue was purified by silica

gel chromatography (95:5 v/v methanol:methylene chloride) to give 42 mg of 9C as a
25 white solid. MS (CI, NH3) 592 (MH). |

To 42 mg (0.07 mmol) of 8D in 20 mL of ethanol was added 6 mL of concentrated
HC! and the mixture was stirred at room temperature for about 30 min. The mixture
30 was diluted with ethanol concentrated and the residue was precipitated from
methanol/ethyl acetate to give 35 mg of 9D as a white solid. MS (Cl, NH3) 492



- and the m xturé

with et hylwgcgehggsg and the conbi ned organic extracts were V\@elmmmmn
brine, dri over MgSO4 and evaporated to give 1.03 g of 2C as an orange

foam M5 (O, NH3) 10 390 (M—I+) 1H NVR (CDCl[err] 300 MHz) [err] 7.61 (d,
1H), 7.48 (d, 1H), 7.27 (t,""4H), 7.10 (t, B4, 4.81 (bs, 1H), 3.35 (m 1H),
1.49 (s, 6H), 1.32 (s, 9H). D {1

-2-13a- (R S)- (ﬁmﬁkydmmar(cbhw)mhu}moxa-m @310 H),65.79 TBxaM)dA48 (M, 4
pyrazol o[ 43-cl pyridin é) 1_(‘& -aé

H i ndol - 3- yI metd)y3.88 (mok . T4/ (0 U&rﬂa‘jﬂm-lzmre"tfl’ﬂ/(m'eqmrl) car bani ¢ aci d
tert-butyl ester 15 According to the %Q@?I 49! ined in General Procedure
A, 193 ng (0.51 mml) of 1D and 200 ng mml) of 2C ver e coupl ed and

_n‘gonDI\fS TP - o : ' '
-~ 2- Ami no- N-[ 2- [M@gﬁéﬂﬂl uor o- benzyl) 2 met hyI 3-0x0-2.3.3a.4.6.7- 20
- hexahydr o- pyrazo 0] 4. di n-5-yl| - R) - (.

~ H-indol - 3-yl mewr)
(0.36 mml ) of

.‘ - - I - |'rA 1) 4 3 G Ly
at roomterrperature for about 2 h. The m xture
- was concent r at dydieablotide r esi due was preC| pitated from et hanol / hexane to

gi ve 130 25 4, of ireL ] HNVR
- (CD3OD) ?g%rtr"an 'l
F- 6.77 (m 7

; (m 6h, 247 A %xtaré_')of %4935”12 & 'fhmol} 07936 ”ancﬁz*r& mg (248 RHAF 3222

'triﬂuoroethylhydrazme (70% in water) in 20 mL of ethanol was heated at reflux for
about 5 h and then concentrated. The residue was dissolved in 40 mL of toluene
15 and heated at reflux for about 17 h. The mixture was concentrated and the residue
was purified by silica gel chromatography (9:1 viv hexane:ethyi acetate) to give 703

mg of 10A as a yellow oil. MS (Cl, NH3) 412 (MH*).

20 To 600 mg (1.46 mmol) of 10A at about 0 °C was added 3 mL of cold trifluoroacetic
acid and the mixture was stirred for about 3 h, allowing the solution to reach room
temperature as it did so. The mixture was concentrated and the residue was
dissolved in water and the solution was basified to pH 11 with 5N NaOH and then
saturated with potassium carbonate. The solution was extracted three times with

25 ethyl acetate and the combined orgenic extracts were washed with brine, dried over
MgSO4 and concentrated to give 345 mg of 10B as an opaque oil. MS (Cl, NH3)

312 (MH*).

30 ethyl)-carbamic acid tert-butyl ester
~ According to the method outlined in General Procedure A, 137 mg (0.44 mmol) of
10B and 167 mg (0.44 mmot) of 1E were coupled to give a mixture of diastereomers.



-82- Exanple 3

2- Ami noWQ 972436a- (R. S) - benzyl - 2- net hyl - 3- oxo- 2. 3. 3a. 4. 6. PCTaRBMB13$30- pyr azol
o[4.3- c]pyridin-5yl)-1 R (1 Hindol-3-ylnethyl)-2-oxo-ethyl]-isobutyram de
A 4- Oxo- pi peridi ne-1. 3-di carboxylic %%Dd l-tert-butyl ester 3-nethyl
ester 5 To a mxture of 7009(362 ) of

A, 401 oyl el g, B lfed el Koo SiraB i P sl orion o1

was added a168@unethylené cﬁloﬁﬂego 696 nizthvanol in- mémylenemhlondbub)dmt ¢28 et e in
150 mL of t hyl en | ori abot 30 Jhe m dto
Foom tenper 5% PR 10E inaiet £ aP B g Bt inpicpdaor Ropir i TS 7
concentrate i e was diluted with chl orof ormand washed three
ti mes each ﬁ Fffbs/&gd%%g HCI . satur at ed aqueous SOdI um bi car bonate

sol uti ors anp. br| DAMIF Wbt 330%0-2: (2. R-Mifh Bk 6 \ 38435

3 afiBe Fdrochldrigao! ) of sod| um hydrl'de (60%0|I dlsperS|on)
and the mxture was stirred at, roomtenperature for about 15 m n.

sol ution of 12120 rg (0:48 mmefef 106 jsomey; LT i, of,efhanol wasadded 15 m!-defd to
the stirri neoﬁdahuahem@waﬁ@mwhw@duwa féfo%m Wéufé ot didiut 3PRUL 42

h at roomtenperature. The m xture was di acetate and 20
washed HhceThe tl'mxm avasapenceptiatedi toegive,i 9;4hﬂ'ur oh 40D dsomor dvas arystbayhitend

& Sar (e, Y @1l B, TR '&%@mm@m B3P Baflo 485, ] -

3fy”3%" Qﬁfs@ﬁrm“’* 2F (R T Al (g hy e“s%‘*?g"z‘f‘n?’zé"’” 180 e o
was heat ed &109r(mf. mm 2&5 (abal!'!). 868 (mTﬁ )m xture was _ _

To 53 mg (0.079 mmol) of 10C isomer 2 in 3.5 mL of ethanol was added 1.5 mL of
concentrated HC| and the mixture was stired at room temperature for sbout 2 h.
The mixture was concentrated to give 41 mg of 10E isomer 2 as a light yellow solid.
20 MS (CI, NH3) 574 (MH*). THNMR (CD30D): (partial) 8 7.33 (m, 5 H), 7.15 (m, 4 H),
6.81 (m, 1 H), 5.30 (m, 1 H), 4.67 (m, 4 H), 4.15 (m, 2H) 3.77 (m, 2 H), 3.09 (m, 3
H), 2.64 (m, 3 H), 1. 58(m 6 H).
Example 11

25

30

To 2.07 g (5.95 mmol) of 14B in 40 mL of ethanol was added 0.97 g (7.7 mmol) of
tert-butylhydrazine hydrochloride and 0.63 g (7.7 mmol) of sodium acetate and the



concentrat %@ﬂ?sﬁahe resi due was dissolved in 100 nL tol ueneecruBosiesaseyd at
reflux for ou 7 h: The m xture was concentrated and the residue was

: purified by silica gel chromatography using an elution gradient of (15:85
© vliv ethyl -acetate: hexane) tow#(75:25 v/v et H8- acetate: hexane) to give 2.6 g

of 3C as a clear colorless oil. M5 (C, 30 NH3) 344 (WVH + ). WO
5[9)7/ 24369. mixture was heated at about 70 OC for about 17 h. The mirtoTE Was Gooled 5d the -

3a(R.S- Benzyl - N%Pﬂﬂ?‘t%ffﬁnst%wmﬂ%mcﬁyﬁtf& (-)rf‘ g ’35'%"1'%3‘?’? § gissolyed .
© 2,60 g (7.6 Myh)g@imiSof'@iuehdand batdd at reflind foroaboutei b ad'hd euixturd owas 0

: r]C and th t d f b

Cand the's Zo?m”.?née#tééga“’%;gﬁ‘e'grraﬁme%&a&#ﬁedﬁpf@@c%@% bithgny T8 S
. concentrated to give f. 3D

{]1 [2- gsa (515 lsgh?agﬁygﬁyga%é%ﬁw93"%/58@’3"%%526@'{!@%6&@ E,yrazm o[4.3-
. c]pyridin-5-y - 4.1 el :

. -methyl -ethyl) Car y Accordi ng to the et hod
. outlined in CGergnenal Procedure A, 125 ng (4.6 mmol) of 3C and 1.75 9 (0.51

. mmol ) of 2C “’efﬁ%g%mgneﬂa%ﬂﬂmb 19 .ﬁ% ey @H{{Jyfers%iaﬁdé wals G825 pL of

i chromat ogr aphy gradi ent v eth acet at e: hexane)

t20A7% ”Etl\:lagm inBthahisuifonice heitie ahd mevm|)it5a m;soﬁtlmﬂl for about 1.5 h at room
pyr Q’ZQFO[ 4[1;1 ‘(3]3 ee S&r%af}}%/ mgg e(viay duhfeé) wﬁh ethyl g&téte%n?ﬁbf@ﬁ%ﬂfcg with 1N
- Hindol - 3-yl et RO dhauriesiitvbine, 4AbY byeriazBO4 il comdentratéd to give 246 mg of

11B. MS (Cl, NH3) 286 (MH™).

15

According to the method outlined in General Procedure A, 246 mg (0.86 mmol) of
11B and 328 mg of 14F were coupled to give a mixture of diastereomers. The
residue was purified by silica gel chromatography (6:4 v/v hexane/ethyl acetate) to
give 250 mg of less polar 11C isomer 1 and 90 mg more polar 11C-isomer 2. MS

20 (Ci, NH3) 648 (MH*) for both isomers.

To 210 mg (0.32 mmotl) of 11C isomer 1 in 15 mL of methylene chloride at about 0
25 OC was added 28 pL (0.44 mmol) of methanesulfonic acid. The ice bath was

removed and the mixture was stirred for about 3 h, diluted with 15 mL of diethyl ether

and the precipitated solid was collected by filtration to give 100 mg of 11D isomer 1.

MS (Cl, NH3) 548 (MH*). 1TH NMR (CD30D): (partial) 8 7.33 (m, 5 H), 7.27 - 7.07

(m, 5 H), 5.21 (m, 1 H), 4.54 (m, 3 H), 3.86 (m, 3 H), 3.10 (m, 4 H), 261 (s, 3 H),
30 1.62(m,6H), 1.18 (s, 9 H).



To 150 ng (0.24 mmol ) of 3E in 15 nL of ethanol was added 5 nL of
concentwax93243621 and the m xture was stirred at room t enPETABFI3S30r about
3 h. The m xture was concentrated and the residue was crystallized from

et hanol / hexane to give 100 ng of 20 3_5 M5 (Cl, NHerr]) 515 (M#). 1HNWR
(CD30D): [err] 7.20-691(m 9 H, é(m 1) 5.17 (m 1 H), 405 (m 1
H) , 2.96(35'3_- R : kel . jop g

H) . Exanple™2
2- A nO-N—[ NYra2oIe S “uleily G ‘ e raefhvt . 8R0-4 o = hataariide

4.3- 25 c]pyrLidi n- -1 (R) benzyl oxyrret hyI 2- oxo et hyl]-l sobutyram de
hydr ochl ori .
2- Am no- N- [ o @3am§ .18 anwmpl) of 11CtiBpmed 20K H02mB .ob anethylente biisAde dt atsaut @zol o A

, 3- c]pyridin-5-yl)-1 -(R)-benzyl oxynet hyl - 2- oxo-ethyl]-isobutyram de
hydr ochl®ri 86 was added 21 uL (0.32 mmol) of methanesulifonic acid. The ice bath was

e e ol Ve A . g RS BT

- met hyl - et hjhd theprecipitétadistlidiwas colidted by filkraier &5 gité 246G BH11E iddiRenEt hod
outlined in General Procedure A, 1.12 g (4.6 mol) of 3C and 1.75 g (0.51

mol ) of 1EMS:(GI, uaepsw(mv'fgl%wﬁr(caa@@) dpartialha B8 4. H)TAS2 (m, 60

97/ 24369 | B9 135 84-
resi due wasH 18 (g4 bY). &8¢0 14D S Ot Ubr“a%f}“u%m'gggh St'%og 1§r “adi ent
of (1: 1/ vagl, 3q-()e253qsh§npnea7melgp%ﬁ1gyg Hjcetate to give 350 ng of

| ess polar 4A isoner 1 and 250 ng of _nore p ar 4A isomer 2. M5 (O, NH3)
606 (M) for both isomners. Example 12

15

To a solution of 2.00 g (7.8 mmol) of 3A in 32 mL of THF was added 468:mg (11.7
mmol) of sodium hydride (60% oil dispersion) at ab'c_n'Jt-O °C and the mixture was -
stirred for about 30 min. A'sblution of 762 mg'"(s.(_) mmol)- 2-picolyl chloride in 5§ mL
20 of THF was added to the stirring solution over about 5 min, followed by the addition
of 432 mg (2.6 mmol) of potassium iodide. The icg bath Was removed and the
mixture was heated for about 17 h at _reﬂux.. The ;‘hixtu_re.waS; diluted with ethyl
acetate and washed once with water and once with brine, dried .,over- MgSOg4, and
concentrated. The residue was purified by silica gel chromatography using (6:4 viv
25 ether:hexane) followed by (6:4 viv ethyl acetate:hexane) to give 1.2 g of 12A. MS

- (CI, NH3) 349 (MH™).

A mixture of 1.20 g (3.45 mmol) of 12A and 159 mg .(3.45 mmol) of methylhydrazine
30 in 20 mL of ethanol was heated at reflux for abq_ut 6.5 h. The mixture was
concentrated and the residue was dissolved in 25 th toluene and heated at reflux

for about 17 h. The mixture was concentrated and the residue was purified by silica



_ @gbgw 2 (3a-(R)-benzyl - 2- et hyl - 3- oxo- 2. 3. 3a. 4. ﬁcfmjydro-
pyrazol o[4 ? 5 di'n-5- yl)-1-(R)-benzyl oxynet hyl - 2- oxo

. etylj-isobutyram de hydrochlo- de To 250 ng (0.41 mol) of 4A Isoner 1 in

: 15 nlL of ethanol was added &%l of concentr98-ed HEl and the m xture was
“stirred at roomterrperature for about 5 h. 10 The mixture was concentrated
- and the resi ducgelvsbroprategraphia (G535 vynetbyhacetate hexaned to.@iveds 5% maouefdt2B.y M um
- to give 130 ng of 4B isomer 1. M5 (C, NH3) 506 (MH+). 1HNMR (CD30D): [err]
1 7.33 (m 5m(¢qu)rﬁ45th5)522(m 1H) 457(m 3 H), 380(m 2 H
:3.14 (m1 H, 3. ; H A a2 il 1 &) . C
: 2- Afi no- N-[ 2- ( ' Ny d

* pyrazol o[ 4. 3- c] ' “u oxyrret hyI 2- oxo- et hyl -| sobutyram d

. e hydrochl orl de, Tq 250 (0.4 of h I

" was -added- 5°ni ’bf“"ﬁtBWc d*ﬁ@mﬁe‘?&? ?fh"één'f‘?dp ﬁefv@g @VEH"E s&'ﬁﬁg at

. tenperature forroamuhpérdwe“i&eammuwn ThE NiRDFEEWhS abmtnmdttb@\reewodug ofias
. precipitated from ethanol / hexane 20 and dried under vacuumto give 120 ny

i of 4C isoner 2.12¢ MSI(C), Nlﬂﬂs)%)(wm (|vH+) [err] HNMR (CD30D): [err] 7.31
4.62 (m..3 .

:(m S5 H, 7 13ém HE&’HEEJ

(M 2 H), 3.14
£ 2- Am no- N-[ 2- (
" pyrazol o[ 4. 3-c]
. - (R - benzyl1&xy nem gH€e 25 nethanesul flonate

! Sat ur at ed aqueOAb% ré"@an 1@%9@???! g‘lgg{ba?e{ﬁ Enm)mé) (04F

i isomer 1 and the m xture was extracted e organi ¢
' layer was dri ednmedrof ngsmeemuplsdnodmer aswe waseptmﬁsqi buélhomgelcnl's@namphyn
i ethyl acetate, coaled to about O

met hane- sul f oni ©@5:3v/ye mgacgﬁq;gg\etﬁanol)] to glve 11% mg opjleg GMS (EFRMQ %16 (MH"’)

A mixture of 110 mg (0.18 mmol) of 12D in 1 mL of 4M HCl/dioxane was stirred at
room temperature for 17 h. - The mixture was -concentrated to give 51 mg of 12E.

MS (Cl, NH3) 516 (MH™). THNMR (CD30D): (patial) 5 8.91 - 8.52 (m, 2 H), 8.04 (m,
20 2H),7.76-7.50(m, 3H), 6.82 (m, 1 H), 4.62 (m, 1 H), 3.36 (s, 3 H), 1.63 (s, 6 H).
Example 13 '

25 -

According to General Procedure A, 86 mg (0.27 mmol) of 12C and 103 mg (0.27
mmol) of 1E were coupled and the residue was purified by silica gel chromatography
30 (95:5 viv ethyl acetate:hexane) to give 82 mg of 13A.



30 and the mxture was stirred for about 0.5 h. Hexane (200 ni) was added

to the wobwtdzem and the m xture was stirr egFor—abeui—l—termecNidstered to

give 3.40 g of a white WD 97/24369 g THIS SHEET HAS BEEN |
PCT/ 1 B96/ 01353 -85- solid. The solid was_r crystHEPL&@EDfrom

et hyl acetate to give 2 55 ¢g of 4D |son%§’ = HE T

M5 (O, N M+ ) .

B% aqueous
I i ne solid.

(3a- (R) be 5

c] pyri di ne-yiméethve® B8k 46 Plerahvdréabviatbivtd 3-chekidih 1PR ochlorlde and
2- Ami no- N—[l 3a-(S)-b I - y 3 3a 4 6 7 hexahydr o- pyr azol of
43 elel 1 ol |

-(R) - butyl ] -i sobut yram de hydrochl ori de
A 2-0xo- ﬁnﬁxtdteobﬁ‘fs’tng?‘g(ﬁz Hh‘i‘dl bt #3A ¥ 1-mDropagd Hwaioﬁaﬁéo%x'éuﬁed%tl d

t-butyl ester 10 To an a err]C solution of 13 ? .0 nmmol ) of
ci nnany B brieAmdemRRGRSdar gbaut. 70h.Theymishrs was conceniated b give 80 mg of

of  anhy r out3Br M KL iR 07 0 IR, (SRR et R 1 eaB g ™
about 1.5 1 EhPARITEL (2 T 26 B M7 (R P 3okt THiR¥m 2R, n

washed twi ce6Wroj8H5 - brine, dried over MySO4 and concentrated to give: a
yellow oil. The oil was stirred in W? P hexane overni ght and the
e t

preci pitated SO|Id was then coIIect ratlon to glve 3.2 g of 5A as
a whi t e0s ol 2-Amiris 2 : .7-he _

5(S). 6(R) - Di

To a mixture of 100.0 g (516.4 mmol) of 4-oxo-p|pendme-3-carboxyhc acid methyl
‘ester and 63 g (516.4 mmol) of 4.4-d|methylammopyn_dme. in 1 L of methylene

15 chloride at about 0 °C was added a solution of: 113.0 g (516.4 mmol) of di-tert- -
butyidicarbonate in 100 mL of methylene chloride over about 90 min. The mixture . -
was slowly warmed to room temperature and then stirred for about 19 h. The -
mixture was washed three times each with 10% aqueous HCI; saturated:aqueous -
sodium bicarbonate solution and brine, dried over MgSO4 and concentrated to give .

20 130.5 g of 14A as an amorphous solid. THNMR (CDCIl3): 5 4.03 (br, 2H); 3.74 (s,
3H), 3.56 (t, 2H), 2.36 (t, 2H), 1.42 (s, 9H).

To a stirred sdspension of 11.7 g (293 mmol) of sodium hydride (60% oil dispersion
25 washed twice with 100 mL of hexane) in 100 mL of DMF was added a solution of

65.4 g (254 mmol) of 14A in 150 mL of DMF at about 0 °C over about 45 min. The
ice bath was removed and the mixture was stirred at room temperature for about 45
min. The mixture was recooled to about 0 °C and 35.2 mL (296 mmol) of
benzylbromide in 200 mL of DMF was added dropwise to the stirring solution and the
30 mixture was stired for about 23 h at room temperature. To the solution was
carefully added 550 ml of water and the mixture was stirred for about 30 min. The
mixture was extracted three times with ethyl acetate and the combined organic

This Sheet FHas Been Reilaced




To 2.97 g (6.33 | ) of 5A was added 20 nmL of trifluoroacet :

about Ofer ‘C’%gwa)nd the m xture was stirred for about 2 hlizgr;]r ther?gs-

. concentrated. The residue was.dissolved;in water and basified with aqueous
: NaOH until a pH of .10 was m#i it ai ned. The md7ture ‘was extracted three tines
- with ethyl acetate and the conbined organic extracts were washed with

" brine, dried omab@Wthedlﬁwnmeam wateryionce with brineririedi overiMasiO4.and

~purified by silica chromat o 10 90

o give 880 mg WAC edspamt&'@g o meyetigw ol 3t ecol ek, porifiel P itata s o

~acid A mxture of 0 : nmo f. 5 o} | 1 d
~in 20 nL of et rﬂﬂﬁ;% gpi'&é fw%saﬁ’s W@g r‘%a {Mli? Sg“mlfﬁ]or lLJte
~16-h. The m xt r t S80St Xo:1:x 3 Hed,
. and the resi du%sm%§i2ét’ﬁ ﬁf‘gtfe]gi@v“\ng?z%? her tgﬁ;b‘ga“m(banﬂ”? 5C %Ba ¥

* whit-e solids 32&)—9962(11869*) 272(m 1H) 2.43 (m, 1H) 44 (s, 9H)

* PCT/ 1 B96/ 01353 &86- ; > ,

. 2. 5-di oxo- Pyrro?ldl
: NNt-BOC-[err] - .-uu

R mgﬂ oﬁ%% ?ﬂeﬁﬁéﬁ?ﬂ ﬁv@o%gqf&g&ﬁ%%qﬁn%@fa@ e
diluted with etdnd ws@t(&e n&ﬂd)wsdmntaaemm nasﬂo mLTohemhdrwa§béalemhe¢ﬂux
© sodium bicarbonate solutio Dried oncentrat ed.

| The product10wasfopabeyt; Egh WQE’ ?'f’EQP’be-?h% HP"SH‘&t‘G@ﬁ ﬁ?ﬂff '(ri% g\)ﬁ%f?ﬁﬁ’"e was

dissolved: in ethyl acetate and washed three times with water and once with brine,

dried over MgSO4 and concentrated to give a yellow oil. The oil was stirred in 750
mL of hexane for about 3 h to give 41.17 g of 14C as a white solid. MS (Cl, NH3)

344 (MHY). THNMR (CDCI3): (partial)s 7.19 (m, 3 H), 7.05 (m, 2 H), 4.61 (br m, 2
15 H), 3.24 (m, 1 H), 3.09 (s, 3 H), 3.01 (m, 1 H), 2.62 (m, 4 H), 1.52 (s, 9 H).
D. - = -2- - | = idin-3-
~ Anhydrous HC! was bubbled:through:a-solution -of 24.55 g(71.5 mmol) of 14C in 800
" mL of diethyl ether at about 0 OC for about 12 min. The mixture was stirred for about
20 3 h, during which time a white precipitate formed. The precipitated solid was
collected by filtration and to give 19.2 g of 14D. MS (Ci, NH3) 244 (MH*). THNMR
- (CD30D): (partial) 5 7.25 (m, 3 H), 7.05 (m, 2 H), 3.77 (m, 2 H), 3.51 (d, 1 H), 3.25
.(m, 1H), 3.17 (m, 3 H), 3.03 (s, 3H), 2.81 (m, 1 H).

25 | To a stirring solution of 100.0 g (492 mmol) of Boc-a-methylalanine and 94 O g (492

mmol) of EDC in 2 L of methylene chioride at about 0 °C was added 56 63 g (492

mmol) of N-hydroxysuccinimide in portions and the reaction was then allowed to

~ warm to room temperature.' The mixture was stirred for about 24 h and washed

twice each with saturated aqueous sodium bicarbonate solution and brine, Idried over

30 Na2SO4 and concentrated to give 124.0 g of 14E as a white solid. THNMR (CDClg):
5 4.96 (br, 1H), 2.82 (s, 4H), 1.66 (s, 6H), 1.48 (s, OH).



acet at e: hexanes) to give 5.2 9 of the title conpound of this part D as a

white sRbigdneksd E. PCT/IBYG6/01353
(R-2-(2-tert- Butoxycarbonyl am no- 2- rrethyl-r0|on Ia ] henyl
pentanoic acid A mxture of 203 nmg (1.05 "i‘ % 1. 26 Mol ) of
5C and 434 ng (3.36 mmol) of diisopropyP8t yI ﬁﬁ ag .5! DnE of DVF was
stirred over-night. The mxture was dil ut ediith ot Ayl aeata; 2 and
extracted thi ce SlR):Benavioxy:2-(2ded-itoxysarpony. F‘ ["’5‘ " -graRiowlagiInce wit h

et hyl acet Wol ed orgam c extracts were washed three times with
water and o W rine. The m xture was dried over MySO4 and

concent r at el mixtuee 0£§0.6g=(168mmab iof 148, B354 (168:mmel) of N-LRQCHIhepay-Disi ng

oothanor "+ vedieL '8 Y.88% (685 G ofiediarifie ln 400 AL Bt bigkai B o HL6r
-[1(3a- (R %aﬁ?%&h&amatdmbo&woc%&mt% rrieensidiee was RINLR3QYith éthlyl3-

c] pyri di ne-5-carbony henyl but yl car bam)yl ]-1-net hyl -et hy car bam
c acid ter uagatateandracm&sf &W‘t')ﬂ meetifcacidg Thatlayers were, S%éwél ‘Fg@éedur e

A, 130 ng (Q Eﬁc;uﬁggévaéwﬁhaa%ﬁ%n@g &aﬁrms o Bhfta fate@1P e O

give a mxtu I ast er eoner s e r esi y silica gel

chromat ogr ﬁéfb’ g%?'l&@ a8'h Whilé &6, gl‘lﬂﬂiﬁ?(ﬁDéﬁD)( {?ahéi{sé! 754! 1 ey 2bqmhgxane)

to 100% et cetate to give 40 | ess pol a sorrer and 40 ng of
more pol ar BF452)(|B,HH) 4/88 (€12 HNHBM&MNM—H-I) 3.69 (ot 8, 1 H)NLAS (s,G.H),

2- Am no- [i(sg? iﬂ?" benzyl - 2- net hyl - 3- oxo- 2. 3. 3a. 4. 6. 7- hexahydr o- 30
pyrazol o 4 1'$ he 5- carbonyl) 4- phenyl (R) butyl -|sobutyram de
hydrochl ori ge Tga-(/

added 4 nL of concentrat ed HC and themxture wasst irred at room
t enper at ur etatgM€apbout 4 h.

To a mixture of 5.00 g (20.6 mmol) of the free base of 14D and 3.09 g (20.6 mmol) of

L-tartaric acid in 80 mL of acetone and 3.2 mL of water was heated under nitrogen at
15 about 70 °C for about 70 h, during which time the reaction mixture became a thick

suspension and an additional 20 mL of acetone was added. The reaction mixture -

was cooled slowly to room temperature and then filtered. The solid. that was
collected was washed with acetone and dried under vacuum to give 7.03 g.of 14G as
a white solid.
20  H. : 2.3a.4.f X3
To a suspension of 5.00 g (12.7 mmol) of 14G in B0 mL of methylene chioride at

about 0 °C was added 1.72 mL (25.4 mmol) of ammonium hydroxide and the mixture
was stirred for about 15 min. The cold solution was filtered and used immediately in
the next step. . '

25

A mixture of 4.83 g (12.7 mmol) of 14F, the solution from 14G, 2.60 g (19.1 mmol) of
HOAT, and 2.45 g (12.8 mfnol) of EDC was stirred at a'bout_ 0 °C under nitrogen for
30 about 1 h and then warmed to room temperature and stirred for about 16 h. The
mixture was ﬂlt'ered' and the filtrate was washed with saturated aqueous sodium
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W97/ 243690 977243

- The m xture was concentrat ed and the re
- met hyl ene chl ori de/ hexane and..dri ed und =30 ng of 5G isoner
| I%i) I\/E g(7:l( NH?) 504 gM(;I;—) liif_éI\/R{CD[err]OQ‘ (partlal) [err] 7.19 (m 10
H), 1.28 (nm1 1bial;)rboaatefand(£]ater,.d.l;i|)ad over Mgé_04 andl?oncentra%ecg {9 give l7?35 g ot6 %ﬂ(as
- 2-Am no-N-[ 1- (3a gt nzyl - 2- met hyl - 3- oxo- 2. 3. 3a. 4, 6, 7- hexahydr e-

- pyrazol o[ 43- c] 33)‘#\ 8iSAe-5_ car bonyl) 4 phenyl (R - butyI ]-1i sobutyr am de
hydrochl ori de o 402igming 3D-thethpies : yeb :

6

- tenperature foRYIRBRE RV LR ¥ : " =ITGS

~ precipi tat eg fgre”?f@%y«%emﬁfbl) shmr.hdpmeasanmwedasmmawmwomamwrwaso

5 gl \Z/E 30 ng of :gg L of ool MS (A, Nl—t|3 504né | 1HN|VR |(r:rD30fD% t(c§‘l{‘.)@[rt|al)
5 () o, el e

-_ 2 - Am no- N-[ 2- (%g 2{??@; bgnz'x?js s("’ﬁbY'S oyg 2. 3. 32“ empﬁ;ra}]uergaaﬁgdsrﬂgeg;?razo

lo[ 4. 3- 15 ] mabutdzrnrwhemxmﬁ) waermpbentgam land c2-avaporatad twice withytoluenge
. hydrochl ori de A‘\

{1-12- (3a- (R S)PBARSYe was dissglved in ghlorpform.and washed twice with salurated aquequs,
- c] pyridin- gyl )so&ufﬁzcmﬂatbwmﬁwéaar with -wetéryarzh biigero Jihe- rhixture twas- drigd, | |

- - carbamc acid tert-but ester Acgcording 1o t hod.,outlined in
: General Proced@ver MgSo¢ "Fhf"('@"ﬁ@ |9'V%§9§a92g$*geﬁ a9 gy (0.82 mol) of

: |E were coupled to give a mxture of di gahfpfi®rs. The residue was
; purified by sili ca gel chromat ography using an el utlon gradi ent of

15

A mixture of 3.00 g (11.66 mmol) of 3A and 537 mg (11.66 mmol) of
methylhydrazine in 100 mL of ethanol was heated at reflux for about 17 h. The
mixture was concentrated and the residue was dissolved in 100 mL toluene and
20 heated at reflux for about 17 h. The mixture was diluted with’ ethyl' acetate, and

washed twice with brine, _dried over MgSO4 and concentrated. The residue was
buriﬁed by silica gel chromatography using an elution gradient of 100% ethyl acetate
to 5% methanol in methylene chloride to give 2.28 g of 15A as a whlte solid. THNMR
(CD30D): 5 4.20 (s, 2H), 3.67 (t, 2H), 3.43 (s, 3H), 2.58 (t, 2H) 1.48 (s 9H).
25 B _ - - _ idin-
| To 510. mg (2.01 mmol) of 15A in 30 mL of ethanol was added 10 mL of
c_onoentréted HCI énd thé mixture was stirred at room temperature for about 35 min.
The mixture was concentrated and the residue was crystallized from methanol/ethyl
acetate to give 425 mg of 15B as a yellow solid. THNMR (CD30D): 54.27 (S, 2H),
30 3.71(S, 3H), 3.56 (T, 2H), 3.05 (T, 2H).
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(1:1 v/v ethyl acetate: hexane) to 10% methanol in ethyl acetate to give 170
my of GWO $/24369 PCT/IB96/01353

2- Ami no- N-[ 2- (3a- R S) benzyl - 2- rret hyl - 3- oxo- 2. 3. 3a. 4. 6. 7- hexahydr o- 25
pyrazol o[ 4. 3-c] pyridin-5-y1)-1

-(R) - benzyl oxymet hyI 2- 0X0- et hyI ]-1 sobu??fr am de hydrochl oride To 170 ng
(0.28 mmol 20 of ek \ - i I SR at ed HCl

et hanol / he give 70 30 rrg of 6B IVB (CI NHB) 506 (M—|+) 1HN|VR
(CD30D):8%‘€97\5|—|) 7.16 (m 5 H), 522(m1H) 4.67 (m1 H, 4.55
(m 2 H, ﬁd%igg/tg Zg% gné!hd&o(lllihed? ir-i5enéral Prdcedufe A) 10 mgL(0(5B8. mindtf) of 1. 56
pCT/ | BS%, 0188 -andg202 @ga(pﬁqammol) of 1E were coupled and the residue was purified by

2- Ami no- N[ Zméa"’?epétﬂé y(bs%mm&hﬁeﬁ@ém@nae NSl 18 gme;szg@&ﬂ 3-
c] pyri di n-5- H-1"ndo " 3-yl met hyl)-2- oxo-ethyl | -1 sobutyram

hydr ochl or 18€ a8.a white solid. MS (Cl, NH3) 516 (MH*).
3a-(R.S)-Benzyl - 2- et hyl - 3- oxo 2 3 3a 4 6 7- hexahydro-
c] pyridinePs-ca Srhen &cHBINYIrd-oKQ. 2.
in 27 nL ofyabogfacs. X
and the mixture was m xt ure was

concent® at ¥¢ S4rmg (40 mﬁhe&"ﬁﬁm :pﬁml.fof@uwampl was deedgto mitof soncandnatadhy
using an th'fl R0 1Y Afllsratwa stirbd gt rSom tgﬁﬁgﬁﬁw@f&yiboﬂp% #i§) The efiure V/ v

hexane: et hy
. was concentrated and the residue was precipitated from methanollethyl acetate to

give 50 mg of 18D. ‘MS (Cl, NH3) 416 (MH"') 1HNMR (CDaOD) (pamal) 57.28 (m,

5 H), 5.18 (m 1_H), 4.69-4.38 (m, 4 H), 3.88 (m, 1 H)._ 3.73 (m, 2 H), 3.68 (s, 2 H),
15 3.81 (m, 1H), 2.67 (m, 1 H), 1.57 (s, 6 H). .

D razolo[4 3- 5
el ANeXan¥qro- of 3B

Example 16

20

A msxture of 800 mg (3.11 mmol) of 3A and 495 mg (3 11 mmol) of benzyl-hydrazme
dlhydrochlonde in 15 mL of ethanol was heated at reﬂux for about 17 h. The mixture
was concentrat_ed and the residue was dissolved in 10_0 mL toluene and heated at
reflux for about 48 h. The mixture was diluted with ethyl acetate, and washed twice
25  with brine, dried over Na2SO4 and concentrated. The residue was purified by silica
gel chromatography using an elution gradient of 100% ethyl acetate to 5% methanol
in methylene chioride to give 530 mg of 16A as a tan solid. MS (Cl, NH3) 330

(MH*).
B' o
30 To 411 mg (1.24 mmol) of 16A in 30 mL of | étha‘ﬁ_o‘l ‘was added 10 mL of
concentrated HC! and the mixture was stirred at room temperature for about 30 min.
The mixture was concentrated and the residue was crystallized from methanol/ethyl




10 acetat Geove 357 ng of 7A. M5 (A, NH3) 358 (Mt ). pgTAB96/01353
3a- (RS) - Beﬁo?/#ﬁf et hyl - 2. 3a 4.5.6 7- exahydro pyrazol o(4. 3-c] pyri din-3-one

To 350 ng (0.98 mmol ) of 7A in 3 nmL of ethanol was added 1.5 niL of
concentrated HCl and the mxt%i?lre was stir-f@% at roomtenperature for about
2 h. The mixture was concentrated to give 257 ng of 7B. M5 (O, H? 258
(MH). 15 C. acetafed-dive 353 mg of 16B as a yeliow solid. MS (CI NH3) 230 (MH*). THNM

ol pyr i n- b y(GBIORY qa%&fm %%4553(%5?@ ‘g&?&% d gi?’tn@%i%zo%e{t%

carbam c acid ert- ; " Q raI
Procedure A, ny e B o] i = ". 91 O T '

coupl ed and t@gmﬁﬂy_g;mas purlfled by si I ica 20 gel chrorrat ogr aphy usi ng
an elution gra ent of 100%

chieride t8 giT@ea Stimng ol Reion &F 308 62§1§@§ of By %”‘3@2 Ol 58 i SPNENe

2- Ami no- N- 2- (%fe.y“ d| h ﬁ‘e?iﬁ' 452).%Uafl(43) ema& watef wastadiedat5:0 g {015 mol) of

pyrazol o(4. 3 5- -(1

H i ndol - 3-yI BYLE? NAs| 31W§658E gboyti 72h. nFxress igrang-was; removedy .y
| ,Eg 15 mmol) of Z&rh H&u@fer%ﬂ%’ﬁ% a\éﬁﬁt@ﬂgﬁdaddﬂ{o% ﬁ’%ﬁ@‘tm pH dfite and

e mxture vvas rre roomtenperature for about . The m Xture was

| concent rated tsoluyonava'BZadmpted 17 B with gooesntnatess HCH eamthmyea werg-sepaatgd( VH
?DCT/ | B96/ 3§35 eBQ'QaEQaWF'é was washed with water and ‘brine, dried over MgSO4 and
| 23_Am no- N- [ 2- (3Rcdritatdlf "The residileWas eryStalizéd fromdetilyl Gicétabe?ti@dands o pive 370 Of 4
o g of an off-white solid.

15 _
According 1o the method outlined in General Procedure A, 100 mg (0.38 mmol) of-
16B and 202 mg (0 53 mmol) of 16C were coupled and the residue was purified by
silica gel chromatography (95 5 viv methylene chloride methanol) to give 45 mg of
16D as a white solid. MS (Cl, NH3) 601 (MH*). .

20 E.

To 45 mg (0.07 mmol) of 16D in 60 mL of ethanol was added 20 mL of concentrated
HC! and the mixture was stirred at room temperature for 35 min. The mixture was
concentrated and the residue was precipitated from methanol/ethyl acetate to give

25 30 mg of 16E. THNMR (CD30D): (partial)  7.40 (m, 4 H), 7.25 (m, 3 H), 7.11 (m, 2
H), 6.96 (m, 2 H), 6.81 (m, 1 H), 5.38 - 4.93 (m, 3 H), 446 (m, 1 H), 4.22 (m, 1 H),
3.96 (m, 1 H), 3.69 (m, 1 H), 3.18 (m, 1 H), 2.28 (m, 1 H), 1.57 (m, 6 H),1.38 (m, 1
H).



clpyridin -yl)-1 -(R)-benzyl oxynet hyl - 2- oxo-et hyl ] -i sobutyram de

hydr oc Wwor724368.nd PCT/IB96/01353

2- Ami no- N-[ 2- (3a- ( S) benzyl - 2- et hyl - 3- oxo0- 2. 334, 4, 6. 7- hexahydr o- pyrazol o[ 4. 3
- 5 c]pyridin-5yl)-1 -(R)-benzyl oxyms,hﬁyl - 2-0xo-et hyl ]-i sobutyram de
hydrochl ori de A Tee

I{ﬁ_[z (3a- Benzyl - 2- et hyl - 3- oxo0- 2. 3. Efar#plﬁﬁf hexahydro- pyral zol o[ 4. 3-c] pyrid

chr omat ogra hy usi ng an elutlon grad| ent of 100% t hyI ene chI ori de to 2%
met han® i thyl ene chloride to give 6 ng of |ess polar 8A isoner 1 and

11 ng of nﬁsss}%ﬁluah o?/éocﬁgrtwﬂnmhﬁah% 3d\h@offi§m=(vwd*addsar3da%e (nwmrs
15 B. 2- Ami no-N-[ 2 a- )-benz | - 2- et hyl - 3- oxo- 2. hexahydr o-

pyr azol o[ 4mawof)]qfysoditing d e (60% rjl mmmmﬁww@ms@ﬁyﬂ]ﬂ ireIPut yr ani
de hydr Ocr}bﬂﬁ)@ﬁuf@fé -abollD26 inﬂowaﬁtcf%ﬂ%ldﬁaﬁ'ﬁs dddeld d.561mf(z §¥hanol

was added of concentrat ed e mxture was stirred'at room
t enper at urmmiol)r obimethylliodide2 end Tthe mixture r wassiirrednfor rabost 7 hoatyireem4. 7 ny

7 41167 eimprat. | The sk e, iy eyt Y el bitcg whiy' 7
1 H), 3.60wéter aid FYur timesiwithrbrite, [dried oveOMgS049 ahll coﬁbentrated The residue

2- Ami no- N-[2- (3a-(S)-bhenzyl-2-ethyl - 3-0x0- 2. 3. 3a 6. 7- hexahydr o-
pyr azol of 4was pyrified; Ry, siica ggl chromatography (7:3 viv hexane ethyl acetate) to'give 1.75

-(R) - benzyl : o] de 25 hydrochloride To 10 nyg
(0.016 mm??g(i;ﬁ%i% %&%}1 ﬁﬂi" k#ﬁ%&@'ﬁaﬁo was added 0.4 n1_ of
concentratgd HG. 334 e % RexaivdiRovra e - ind-§1 about
3 h. ]
15 carboxylic acid tert-butyl ester
A mixture of 1.62 g (9.50 mmol) of 17A and 435 mg (9.50 mmol) of methylhydrazine
in 30 mL of ethanol was heated at reflux for about 4 h. The mixture was.

concentrated and the residue was dissolved in 50 miL toluene and heatedj-;t reflux -
for about 14 h. The mixture was diluted with ethyl acetate, and washed twice with
20 brine, dried over Na2SO4 and concentrated. The residue was purified by silica gel

chromatography (7:3 v/v hexane:ethyl acetate) to give 1.00 g of 17B as a white solid.
MS (CI, NH3) 268 (MH"') '

25 To 1.00 g (3.74 mmol) of 17B in 40 mL of ethanol was added 8 mL of concentrated
HC! and the mixture was stirred at room temperature for:fabou't 35 min. The mixture
was concentrated and the residue was crystallized from Methanollethyl acetate to

give 850 mg of 17C as a white solid. MS (C!, NH3) 168 (MH*).



The m xtur ncentrated to give 8 ng of 8C | soner 2. TABo6/H1 520
(MH ). [erﬁq\,—\ﬁﬂg COierr]0D): (partial) [er ] 7.43 - 7.00 (Mr:?]dlo I—D!jg%.Sl
(m 1 H, 32(m130|—|)463(m2 453(m1|—|),3.72(m1|—|),

1.37 (m 9H). WO 97/ 2436 - '
PCT/ 1 B96/ 01353 - 90- Exarrple 9
2- Am no- N- [ 2- D2- be{z}/

-4)-1- (R -bepzylo
2- Benzyl - 3- hyH#¥xy Pyt -oxyllc 5
acid tert- butmm&mﬂmf 800 (3 11 rrrml) of 3B and 495

(3.11 mmol ) of benz dra2| ne, di ochl f
sodi um acet at ACgQn 'ﬁé "?‘#‘%"WEX# "egﬁ'g?r{lﬁeﬁwggg‘tlé? e@a&s @f I W r‘s)f
about 17 hg Th?cranatslr&mvg@(s 350N SFAE e Couphedt amstmw:esme whisspurified byi n
100-nmL of toluene and heated at reflux for ab ut 4 %g@igz PRCE

.4 pyridin-5

diluted with éﬂl%@e'é‘@&fa?tegféﬁﬁy BV hexane;¢ “leace etG 96‘(%

concentr at ed %Q’ﬂ.‘ hejd.esi due was purified by silica get chromat ography
usi ng 100% et acet ate foll ovved by 5% met hanol i n nmet hyI ene chI oride to
gi ve 530 rrg oE OA &AM Ll REREVISAUMGIDYINGS) (42 IS

2- Benzyl - :

* '3 33 ) ( ‘ - DUUT r_llﬂ'-‘-‘ ng
o (1.24 rrm)l) o] ‘ 3 f--concentrat ed HCl
_ and t he ni@t uhgdroaisioride r r ed at roomterrperature for about 30 m n. The

mxture vas cQacepl ol B A hehdf drotrE R 45t o blahdiz 6ds ' dRiBy 15 mL of

nmet hanol / et hyl
concentrated HC| and the mixture was stirred at room temperature for about 1 h.

The mixture was concentrated and the residue was diluted with chloroform and
washed with satbrated aqueous sodium bicarbonate and brine, dried over Na2S04
15 and the residue was purified by silica gel chromatography using an elution gradient
of 100% ethyl acetate to 10% diethylamine in ethyl acetate. The residue was -
dissolved in ethanol and acidiﬁed with aqueous HCI The mixture was concentrated -
and the residue was crystalhzed from methanollethyl acetate to give 65 mg of 17E as -

a white solid. MS (CI NH3) 502 (MH*). THNMR (CD30D): (partial) 5 7.32 (m, 5 H),

20 5.14 (m, 1 H), 4.53 (m, 3 H), 3.71 (m, 3H), 2.97 (m, 1 H), 2.83 (m, 1 R), 2.57 (m, 1
H), 1.98 (m, 2 H), 1.61 (m, 6 H), 1.38 (s, 3 H).
Example 18

and
25

To 200 mg (0.58 mmol) of 3B at about 0 °C was added 5 mL of cold trifluoroacetic
acid and the mixture was stirred for about 1 h. The mixture was concentrated and
30 the residue was co-evaporated with ethyl acetate and hexane. To the residue was
added 2N NaOH to make it basic and the mixture was extracted with chloroform.



give 353 ng of 9B. M5 (O, NH3) 230 (MH). C

{1-] 2- (2vBemz4ak9 3- hydr oxy- 2. 4. 6. 7-t et r ahydr o- pyr azol o( 4. 3PCT/BI6OLESH- 5-y| ) - 1
-R- 20 benzyl oxynet hyl - 2- oxo- et hyl car banoyl ] - 1- met hyl - et hyl ) carbami ¢ acid
tert-butyl ester According to the net hq outlined in General Procedure A,
100 ng (0.38 mmol ) of 9B and 145 ng (O. mmol ) of 1E were coupl ed and the

et hano! - naTByaIAdY, Bsahle, bATbcl wefd GG bl MGR ar Soncelirated to give,
(A, NH3) Eﬁﬁnﬁuhhntrtatﬂeyuela Ani no- N-[2 (2- benzyl 3:0%0-2.3.3a.4.6
7- hexahydro pyraz Q A“ r|d _ O

rrg(0.0? Y " srbosiilic Gof -
and the mixture was Stl omterrperature for ab

m xt ur €530 Acn;arsim tpllh%ﬂ'equrp‘@!ﬂ?ért@) Gepetat EFacedure . a’n-(? 9 %15 EHT‘QDJ@f %

t at
E{ffh?' I\/g %&di%?@?@@rﬂgb o%hg%egﬁ SG@I&’ {ogidh ¥ nidard 'OF dibstédomerd T te
PCT/ | B96/ 0 tesidue was pukified by [silica jgelsimomatigraphyo(?)3 vivhexaheiethylr acetate) 0 16 (m
%0 H) 1%%%{\%’%@3@@& g‘(&zgﬁqlaw&aneral 8% 4y glm@e polar’ {88 Borfed 2 Ms 68 M

2- Am no- N[ 2¢], 3344)@11qu°%@0&3@ 2.2-trifluoro-ethyl)- 2 3.3a.4.6
7- hexahydr o-

pyrazol10[ 4.G3- C]
e- hydrochlor|

Rsrpge To 42
ncentrat ed HC

To a solution of 820 mg (1.32 mmol) of 188 ieorrlert in 13 mL of ethanol was added

342 mg (2.63 mmol) of hydrazine sulfate and 431 mg (5 26 mmol) of sodium acetate

15  and the mixture was heated at reflux for about 17 h. “The mixture was concentrated

| and the residue was diluted with ethyl acetate and washed with saturated aqueous

sodium blcarbonate and brine, dried over MgSO4 and’ concentrated The residue

was punﬁed by silica gel chromatography usmg an elutron gradnent of 75% ethyl
acetate in hexane to 100% ethyl acetate to gwe 550 mg of 18C isomer 1.

20 To a solution of 1.14 g (1.86 mmol) of 18B isomer 2 | in 20 mL of ethanol was added
485 mg (3.73 mmol) of hydrazine sulfate and 613 mg (37.4'8 mmol) of sodium acetate
and the mixture was heated at reflux for about 17 h. The mixture was concentrated
and the residue was diluted with ethy! acetate and washed with saturated aqueous
sodium bicarbonate and brine, dried over MgSO.';"'and concentrated. The residue

25 was purified by silica gel chromatography (75 25 vlv ethyl acetatelhexane) to glve
710 mg of 18C lsomer 2

To 200 mg (0.34 mmo!) of 18C isomer 1 in 12 mL of ethanol was added 6 mL of
30  concentrated HCI and the mixture was stirred at room temperature for about 2.5 h.
The mixture was concentrated and co-evaporated three times with ethanol to give 20

mg of 18D isomer 1. MS (Cl, NH3) 492 (MH*). THNMR (CD30D): (partial)s 8.42



2- Am no- N

. (2-[3a-(9)- benzﬁ%—oxo 2-(2.2.2-trifluoro-ethyl)-2.3.3a.4.6. %Hnw?]ydro-

" pyrazol of 4. 3-c] pyridin-5-yl]-1 .

- (R) - benzyl oxynet hyl - 2- oxo- et.layl ) - i sobut y+#f-de hydrochl oride 10 A

" 3a- (R S)-Benzyl -3-0x0-2-(2-2.2-trifluoro-ethyl)-2.3.3a.4.6.7-hexahydro-

" pyrazol o[ 4. 3- c{asy it dDnE-38(ta SdKYI1BIMa S, 5@£t(ﬂbl?t"§l)lo 481 (p. hHN484im. $H).840

: 2.42 |
{T?I 1£I uor oreTﬁyl) ﬁ%gr(am ne (3?%’% i'n \‘A‘/gtagf% (quﬁi EZ'%'OS O?gﬁ ma%m ('\'/‘\‘/ag 'ﬂegltsgci

“reflux for abobb 5391(m.n‘blHi hen concentrat ed. The residue was di ssol ved |n 40
. mL of toluene
. concentrated a
v/ v hexane: &t heloved Rpbenzyie ') Allsi g [ *

NH3)- 412 (IVH. +

Sa (R 9- Bonzy oz%pm PP p—g aaetimer 31201 osetrana&ma%ew oo

- c] pyridi n- 3osuentrated HOl driddthetnixfurd YvalTstirred Gt rdéh terhparaturé fér 5tsaut h@ hvas

édded 3 nmL of cold trifluoroacetic acid and the m xture was stirred

_about 3 h, al | JhemiXturevag,conceptrated and corevapeitaddhine times withethapol o 6'V§<r§°

e T XL AR oAl S (AT T, R A U #8%0 e

. potassi um ¢qr bgiay, 8. H)Th%oS(ﬁJ BLH 7. 95N, Ay, %Oéaeﬁinthﬂ?% p {ma mtdlsién ﬁhhwl
~acetate and the conbined organic extracts were washed wi rine, dried

. over MySO4 and4<§3r{%@t'ﬁh@eﬁi‘g?8°dmy§ H)$.3452.86 (MO8 His 268 (Bhadk 187 (mAEBHLC |
| NH3) 312 (MH+) (

- 4{2.3a- (R 9)- Bgnazgyrnél%, 089 1y ¢ it uoro-ethyl)-2. 3. 3a. 4. 6. 7- hexahydr o-
i pyrazol o 4. 3-¢c] pyr| di n- 5- yI) 1 Example 19
t -(R)-benzyl OXYyRE “-“.k ) ALl

. acid tert-buty i

* Procedure # 123,384

To a solution of 300 rﬁg (11 0 nimof) of'1A in 5 mL of THF at about 0 °C was added

20 67 mg (1.66 mmol) of sodium hydride (60% oil dispersion) and fhe mixture was
~ stirred for about 30 min. A solution of 204 mg ( 1.21 mmol) of 4-chloromethyl-
thiazole (Hsiao, C. N; Synth. Comm. 20, p.' 3507 (1990)) in 5 mL of THF was added

to the cold solution, followed by 87 mg (0.53 mmol) of potassium iodide and the
mixture was heated at reflux for about 17 h. The mixture was diluted with water and

25 extracted with ethyl acetate. The combined organic extracts were dried over
Na2504 and concentrated and the residue was purified by silica gel chromatography

(7:3 viv hexane:ethyl acetate) to give 80 mg of the titte compound. MS (CI, NH3)
648 (MH*). | |
B. - - -3a- -thiaz: E -

30 _ . gr - o . . | .
To 90 mg (0.24 mmol) of 19A in 2 mL of ethénol was added 11.2 mg (0.24 mmol) of
methythydrazine and the mixture was heated at reflux for about 17 h. An additional



| OB and 167 ng (0.44 nmmol) of | E were coupl Iy Mu.
di ast erwonsnases O 97/ 24369 THiS gmég”
PCT/ 1B96/ 01353 -92- The residue was purifie rmat ogr aphy

using an elution gradient 100% net hyl @g_chl oride to 5% net hanol in,
met hyl ene chloride to give 128 ng of €SS polar ICC isoner 1 and 63 ng of

oAt ho. N TS0 ey ur), MinellyyBféthedids el e Vs 1R4BR S 30

hexahydr o- efiaatorlabpdt BhcTiey m:nurv&\ﬁag/bc}ncén(rﬂ)ad laad 1lyé tesidveiwasd digsalveat iat hy| )

of ot hanol S ko UEkaer B Waatesaktoniint Al 17y T lofHls v Bicetaldal !, e,

at room t esREHR tesiiueOowas potified bﬁl silit@ geThhrdmatbgraphW%Whatarﬁ:&tﬂylt 0 give

94 ng of 10D isoner- 1 as an off-white powder. (A, NH3) 574 (MH). 1HNWR
(CD[errqomcemtp)atotgma#mgmfam rMSSC H37618(Mth")5 H, 5.21 (m _1 H, 4.57 -
(m 3 H, 3..09 H, 2.65
(m 2 H, t A aded FIE e

ﬁ Amhng N( Rride0- 2- 2. 2. 2- trlfluoro ethyl) 2.3.3a.4.6.7- 15
exahydro ) . pyri d -1-(R) -benzyl oxynet hyl - 2- oxo- et hyl
|sobutyraan@XﬂHWP démﬁ'@?fﬁésl('ﬂ Tomb ot AM Hi é %%Weg‘%?ﬁaﬁ"?qq 3y5 .

of et hanol aet?ﬁfrégﬁyﬂe for dbodt'4 ﬁomﬁ%&m%@%naé}ﬁr&éuaam EerQ?fYﬁﬁteat irred

at roomterrper or-about 2 h. The mxture was concentrated to give 41
ng of {gOE Wl iethyfenechiarideitg igive)sdl g of $8C. MS (Cl, NH3) 251 (MH*).

According to the method outlined in General Pracedure A, 40 mg (0.12 mmol) of 19C

15 and 39 mg (0.12 mmol) of 14F were coupled and the residue was purified by silica
gel chromatography (8:1 viv ethyl acetate:hexane) to give 40 mg of 19D. MS (CI, .
NH3) 613 (MH™). - |

20
A mixture of 40 mg (b 06 mmol) of 19D in 1 mL of 4M HCI in dioxane was stirred at
- room temperature for about 5 h. The mixture was concentrated and co-evaporated
with methylene chlonde to give 40 mg of 19E. MS (Cl, NH3) 513 (MH).
Example 20
25

To 4. 6'g of the title compound of Example 14 in 20 mL of methanol, a solution of
1.36 g of L-tartaric acid in 20 mL of methano! was added at about 0° C. The mixture
30 was warmed to room temperature, stirred for about 40 min and concentrated in .

vacuo. The resn_due was diluted with 220 mL of ethyl acetate, heated at refiux for

This Sheet Has Been Replaced
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5-20 Ms (O, D74 (MHH) . HNVR ( CD30D) : tial |
' 7 ((rﬁvﬁ'ﬁ_ (M) . [err] ( ): (partial) [e%:,[i

.15 7681 (m 1 H, 530 (m 1H, 4.67 (m 4

EtDD:s.??(m 2 H, 3.09 (m 3H), 2.64 (m 3H, 1.58 (m 6 H) .Exanple 11

| 2- Ani no- N-[ 2- (3a- (R) - benzyl
' ol o[ 4, 3- 25

tert-butyl - 308xo-2. 3, 3a. 4 4. 6. 7- hexahydr o- pyr az

© c] pyri di n-5-ylabout 18 .Bbﬂymtmmizbﬁ)fﬂéﬁhwt]m %oﬂb@ﬁ'&#ﬁjy@s cooled to

: nmet hanesul fon

' 2- Amino- N-[ 2- (3@ ma@ﬂvpgéanuzwer a thﬁlet?rted tot%/Ye g?SX%oEﬂ? g,tle rgpoynlg'exaﬁycalo(glelsoz;r az
; ol o[ 4. 3- c] pyrarystallife $olidR). - benzyl oxynet hyl - 2- oxo- et hyl ] -i sobut yram de’

* met Hanei ul fonate A.

! 3a- (R S)-Benzy-2-tert- butyl 3- 0x0- 2. 3 if‘?‘%‘?"hexahydro pyrazol 0[4 3- 30

i hydrochl ori.de And .

L c] pyri di nes5- cRBemIBirRetABkyibattiniiniEty-d-ao siperi frboxyiic aBfd tertaadyl efted 4B

in 40 nL of ethanol
he VWO

1 97/ 24369 mixture of the ﬁ-ketoester (4480 mg, 12 9 mmol) A?GTian@ﬁbﬁ e 25.83-
i m Xture was heated at about 70 [err f or about . The m xture was

i

i cool ed and t heneol)wasoheated im {2. rmli Bt-abew c120i “ICaniE a!mut toheehne mastlon The

e et ur PR s b 8B okl i J5ER Tl FIOALS 7 £0B 38, .

§

i chr omat ogri@phyTHeOcdmbihed extracts avere eiby landasneéntiated frgvawol 1megcmﬂe ¥rdduch/5

§ 5 7 hokanoqr eAS Hibinblgraphed o SEE o 20% dthiEacefuobranss 16 ive 1320,mg of ,

; 20 mL of net hyhenesiéd procuet asa yelsle dil 225 NIMR (250 MEz, CDCly): d: 7.4 (m, 5H), 4.2

(m, 1H), 3.4 (m, 1 H), 3.3 (dd, 1 H), 3.05 (dd, 1 H), 2.7 (m, 1H), 2.55 (m, 4H), 1.5 (s,
9H); MS (APCI): 190 (M+1- BOC).
15

A solution of the product from Step A of Example 21 above (1320 mg, 4.56
mmol), pyrrolidine ( 972 mg, 13 mmol) and p-toluenesulfonic acid (33 mg) in

benzene (30 ml) was.refluxed. through 34 molecular sieves for about 17 h. The
20 reaction mixture was cooled to room temperature .and concentrated in vacuo. The
residue was dissolved in benzene (10 mi) and cooled to about 0 °C.  Methyl
bromoacetate (1530 mg, 10 mmol) was added dropwise. The reaction mixture was
slowly allowed to warm to room temperature and then was heated under reflux for
about 17 h at which point H,O (5 mL) was added. After refluxing for about another 2
25 b, the reaction mixture was cooled to room temperature and extracted with EtOAc (3
x 100 mi). The combined organic extracts were dried and concentratéd in vacuo.
The crude residue was chromatographed on SiO,-gel using 15% ethyl acetate/
hexanes to give 280 mg of product. 'H NMR (250 MHz, CDCl3): d 7.35 (m, 5 H), 4.5
(m, 1H), 3.8 (s, 3H), 3.4 (dd, 1 H), 3.1 (m, 1 H), 2.85 (m, 4H), 2.6 (m, 1 H), 2.4 (m, 1

30 H), 1.5(s, 9 H); MS (APCI): 362 (M+1).



net hanesul fonic acid and the mi xture was stirred for about 1.5 h at room 10

t enper atwip 9724352 M xture was diluted with ethyl acetate aperHRehRdst W ce
with 1IN NaOH and once with brine, dried over NaJerr]SOJ err] and

concentrated to give 246 ng of 11B. I\/S Cl, NHerr]) 286 (M+H). C. {1-
2-(3a- (R S)-Benzyl -2-tert-butyl - 3-oxo~ -3a.4. 6. 7- hexahydr o-

pyrazolo4. 3-c]pyridin-5-yl)-1 -(R)- g nZé{ﬁq%%/rret hyl - 2- oxo- et hyl car banoyl ] -1
-methyl - 15 et hyI} car bam c aC| d t Fam ester Accordl ng to the nethod
outlined i6-Gx . Sl XaF : g

14F were co Ie _‘! t : t ‘ d
purified byugl |gcsg?ﬁghvc§ﬁm)y(l oS Oﬁﬁ%as ;Q?'%@SH&KE@W ?'éﬁ:lli'? 2 to
gi ve 250 nfa@heh8YoBbal 40 2. iLadRétraacatite 9@11@:@)2&5 MGl wad eddéPirer 2.
M5 20 (O, NH3) 648 (H err]) for both. isoners

2- Ai ncb N- gmal aampm; |pbéi 1he greepishiveliow ypluso'wes 3tlce®at abaut ﬁ%"&@nm@
razol o-4
p%/R) beﬁzyp%x 3}? og%* é"ﬁ@yﬁﬂf ?.BM): RS e 2ded nhilamed by, pyridine, ), 1y

EO 3]2Cmml {0. ngI;L]ZCS insmoir Aftemaﬁdin r&lhoét famuty403ﬁe ttve cadction ahixture wasO 25
err was adde r d, _Th

bath was r EPRFPE g t&ﬁdj’ @‘l‘?rfé‘? e)é'\fq%rq'g?e?t' zfg?ﬁi Qé(gﬁﬂ)cé?q ﬂ'feé'gd‘:/mc'? h 15
nL of dietiyé ﬁ%@wa@wéshéwwnn aN I\ggmt@d),%ﬁbuénmnwhrbt&iﬁ /68 Iigr ati on
to give 100 ng of 11D jsoner

NH3) 548 - ( VH+ CDLerr]OD)
(parti #0) Pfer?]YePhyS spid- 5 'f-'ﬁs" 7°h29"‘3t°9’QPFY( Ryers é‘?rg 8l usingm 5?‘£ Hethyla 54 -
(m183 s H, §|c§§teﬁﬂaxa§e¢%rov?uehosééﬂmé dflthe Zeited Prodict. 'I—ﬁQIMR Yabg Wz, 6 .
CDCly): d715(m 5 H), 44 (s, 2 H), 37(s 5H) 26(s 2 H), 1.5 (s, 9H); MS
(APCI): 334 (M+1)

Example23 '
15 - - ' - . g ) - » y

' To a stired solution of Boc-D-serine (8.2 g, 40 mmol) in DMF (75 mi) at
about 0°C was added NaH (60% dispersion, 3.2 g, 80 mmol) over about a 10 minute
period. The reaction mixture was stirred for about 1.75 h at about 0 °C, then about

20 0.25 h at room temperature. After cooling to “about 0 °C, a solution of 2,4-
dichlorotoluene (5.56 mi, 40 mmol) in DMF (5 mi) was added dropwise.  The
reaction mixture was allowed to warm to about 23 °C and was stirred for about 17 h,
then was partitioned between di-isobropylether and 10% HCL. The acjueous solution
was extracted with di-isopropy! ether (éx). The combined extracts were washed with

25 saturated aqueous brine, dried and concentrated to give 14.75 g of crude product
which was used without further purification. 'H NMR (400 MHz. CDCl;): d 7.6-7.2
(m, 3H), 5.4 (d, 1 H), 4.6 (s, 2 H), 4.0 (d, 1 H), 3.8 (dd, 2 H), 1.1 (s, OH); MS (APCI):
264,266 (M+1, M+2). I

30 The product from step A of Example 23 above (14.7 g, 40 mmol) was stirred
in 4 M HCl/dioxane (100 ml) for about 17 h. The reaction mixture was concentrated
in vacuo to give 12 g of a pale yellow solid (100%). MS (APCI). 265 (M+1).



- WD 97/ 24 .
. -94- E. Roomases PCRciBSIAIs33

2- Ami no- N-[ 2- (3a- (S)-benzyl -2-tert-butyl -3-0x0-2. 3. 3a. 4. 6. 7- hexahydr o-
i pyrazol o[ 4. 3-c] pyridin-5-yl)-1-(R)-benzyH88ynet hy- 2- oxo-et hyl ] -i sobutyram d
. e met hanesul fonate To 85 ng.{f. 13 rrrmlé; of 11C isoner 2 in 10 nL of

met hyl ene chloride at about~0"5 [err]Example24ded 21 [err]L (0.32 nmmol) of

. net hanesul foni c acigl. hWGe r d the m xture was stirred
: for about 3 h, diIﬁd%ﬁ%ifﬁggﬁsﬁégmglﬁes@ﬁ?ﬁ%g{%r and the precipitated
 solid was collected by filtration to give 46 ng oPh11E i soner 2. Ms (O,
NH err]) 548 (MH ). [err]HNWR (CDerr]0OD): (pdrtial) [err] 8.28 (br d, 1
H, 7232 (m 5H, 718 (m_4H,,684 (m 1Ho 531 (m 1H, 460 (m 3
"H), 3.70 (m 3 H), 3.18 - 1B\p ' 68gs, 3 H, 1.57 (m 6 H),
. 1.13 (s, 9 H). Exanple 12 2- Am|no-
‘ Hindol -3-yl met hyl)-2-(2-net 3- - 3aN( R
- ylmethyl-2.3.3a.4.6.7- hexahy%ro-pyr zol o[ 4]|3-
. i sobutram de di hydrochloride 15 A 4- X
. §)-pyridin-2-ylmethyl -piperidine-I.3-dicarboXylic acid |-tert butyl ester

L 3-nmet hyl est ewhéreina R dis LOHasphenyl2amd RS is7methyhovgs synthesized v apianglogpus was

. added sy i : g QoM ' [ OR)..

Terr1C and Snimanngo e brkeadBs dRkibeSih E3amBRAR 1o S GHAQ ePthle cmAtRY' -

: g gl. St m' Lvﬁ;a';%?“?ﬁ'% Qmasrs'ta?ml\? mat’eéiaL ‘Bftﬂ thef gg}ltind\ss* ?iadbdamnerslﬁ‘éindicalesi ng
: , ollo0

: pot assi um i odige O ﬁe‘t‘?reél's‘b%f?ﬁcﬁﬁ 'ragm)‘@e@sgﬁﬂ'lbf’hg&nﬁ?t %%’%%gg&ﬁ%%?e 2)r0]c
- about 17 h at jgopitdd. Masdépek] Wune 520SM8Si rhéthéd! = \pattitleciombardmeniat e and washed

once with water and once with brine_ dried er S
: Examples 2 Vam:l%J &4, and

hH,
Eyri -5-yl)-2-o0xo0-ethyl]-

10 Examples 25 and 26 having the formula shown below,
' Ph

o)
o)
N_ NH
N 2
H |
O H

wherein for both examples 25 and 26 R' is phenyl and R? is methyl, where example
25 is the R,R isomer and example 26 is the S,R isomer. Examples 25 and 26 were

synthesized in an analogous manner to the procedures described in Examples 3C to
16  3F using the titte compound of Example 22 as starting material followed by

chromatographic separation of the two separate isomers. Mass spec. of each

example (M+1)= 493, MS method= particle bombardment.

Examples 27- 159
Examples 27 to 159 listed in the table below, were prepared according to the

20 scheme illustrated below by couplihg the appropriately substituted pyrazalone- -

piperidine of formula | (in the below scheme) with the (D)-OBnSer derivative Il (in the

below scheme) in an analogous manner to the procedures described in Examples 3E

and 3F.



concentrated. The residue was purified by silica gel chromatography using
(6:4 v/ wodrnasdoher hexane) followed by (6:4 v/iv ethyl acecamedmaismns) to
give 1.2 g of 12A. M5 (O, NH3) 349 (MH). B.

2- Met hyl - 3- oxo-3a- (R S) - pyri di n- 2-yl rrei | -2.3.3a.4.6. 7- hexahydr o-

pyrazol o[ 4. 3-c] pyri di ne-5-carboxylic a tert-butyl ester A m xture of
1.20 g (3.45 nmmol ) of 12A and 159 ng (3.45 mmol ) of nmet hyl hydrazine 30 in
20 nL of ethanol was heated at reflux for about 6.5 h. The m xture was
concentrat ed andg’t he resi due aas dissolved in 25 nL tol uene angd heated at

reflux for a 17 h. The fxture was concentrated and the e5|due was
purified by gili WD 97924369

PCT/ 1 B96/ 0%35 5- gel cHro ographyE@tﬁEoﬁS zv/ hexane) to
gi ve 450 ole+I\ﬂD ©dfec (M=

2- Met hyl - 3a R ) - pyri dilp- 281 pkhy! - 2. 58%. 5 6. Zh xahy o-§ ol o[ 4. 3-

c] pyridin- 3- gne .di hydr ochl or| de 5 A mixture of 450 30Hmml of 12B

in 2 m of 4M HC/ di oxane wa®stirred at roomtenperature for about 4.5 h.
The m xture was concentrated to give 450 ng of 12C. M5 (C, NH3) 245 (MH).

e i L A R A kA o e, 1

banmoyl -5 10 rocédureaabydribbhyd EﬁﬂhblégBB a?ﬂlsd: étarting with\the ap;srebndiemrénng to

General Pr ocedur e éh 2C and 122
agent and alkylhydrazme e (D)-OBnSer denvatwes (1) were prep red in three

_steps analogously to the procedures described in Example 23A, Exa__mp_le 23B and

Example 5F.
Ar
& -
0
N
H |
(o] H
10 | | |
Ex. # Isomer R? R'=-CH-A' Ar MS MS
Method
27 di H 2-pyridyl phenyl 493 PB
28 d1 H 4-thiazoly) phenyl 499  PB
29 d2 H 4-thiazolyl “phenyl 499 PB
30 di H 5-thiazolyl phenyl - 499 APCI
31 di Me - phenyl 2,4-di-C}-Ph 5745 @ APCI
32 di Me phenyl 2,4-di-F-Ph 542 PB
33 dl Me phenyi [2,3-O-CH,-O)Phenyl 550.2 PB
34 di Me phenyl 2-CFy-Ph 575 PB
3 di Me phenyl 2-Me-Ph 520  PB
36 dl  Me phenyi 2-pyndyl ' 507 PB
37 di Me phenyi 3,4-di-F-Ph 542 PB
38 di,2 Me phenyl 3,5-di-CF5-Ph 642 PB

39 dl  Me phenyi 3,5-di-Cl-Ph 576 APCI



- id

mol ) of 2C were ggoupl ed and the re5|due was purlfled by si | g ?},
chr onmat ogr 5wv/v ethyl acetate:nethanol) to give 118 ng-o 12D VS
(C, NH3) 616(M—I+) E. 2-Amino-N 1- (R - (1

H i ndol - 3-yl met hyl ) - 2- ( 2- net hyl - 3- oxo- 3a-4RI-S) - pyri di n-2- 15

yl met hyl - 2. 3. 3a- 4. 6. 7- hexahydr o- pyrazol oL4. 3-c] pyri di n-5-yl)-2-o0oxo0-ethyl]-

| sobut yram de hydrachlaeri de ture oh (0. 18 |) ofpap@p in 1
L of 4M HC]/d%Qxane&vaashﬁétl rr@fﬁx{( roomteéﬁce]?g?ure form h. Tﬁgcin xture

was concentratdd to dfi véMe1 niphenyl2E. I\/S3(Q& NH3) 516 [err]'f‘

| [Ef!]7H;'g/R($D[Qrzr]0®1 (Mért'abﬁer&ﬁ”] 8. alcnma ﬁéhe(m 2545,5480APCM 20 2
ﬁ iA no- N—[I-(R)4 bergy| a\w;rret hprtbenm(Z met ByMe-]Phoxo 3a- ( R&83p- pyr|BBn 2-yl met
y -

2.3.3a.4.6.7- he%?ahyo‘p p'!’?azol%'fefy!% c] pyri afl"'n-ns-yl) 2- ox054(gt hyl | ?lBsobutyram
e 25 A - 46 dl Me phenyl 4-pyridyl 507 -PB

- (1-11- (R) - Benzyjzoxyngf hyge 2- (2?&?‘ 3- oxoﬁﬁlaggi |S) pyr| digys2- yl npghyl -

+ 2.33a.4.6. 7-hexahydr o- pyrazolo c] pyri 0X0 hyl car hanoyl ) -1
-met hyl - et hyl ¥8car i M&ci d PREWL put yI g &«'CCOI’dI ng sﬁé Geneft E?: -

Pr ocledgre ﬁ\ tﬁ&gng a9,22 memol )pmnyﬂ.gcband béﬂﬂsmz(zl@l 27 n&47) of PBE were

. coupl ed an esi S puy. y Si chro gr aphpe30 (95:5
~viv ethyl acet ‘iﬁne&ato gP’b/eé‘g #%ﬁ"&ﬁw - 2- k% no-N- (1
' -(R) - benzyl oxyr&at hyu1.2 (Kenet ht}-IPJBtho 3a46tRl339|¥byr| nd| n.589 yI meAR@- 2. 3.

- 3a4. 6.7-hexah 4 d
d?hydrcchl gﬁﬁdgfo gy222Qbol 4 Z-ppley "1 di N3pphgy 2- OXO- et iygy- | soppiyr am de

d1 Me 4-F-Ph pheny! 524 PB
54 d2 Me 4-F-Ph phenyl 524 ‘PB
55 di Me 4-F-Ph 3-CI-Ph 558 PB
56 d2 Me  4F-Ph 3-C-Ph 558 PB
57 di Me 4-F-Ph 3,4-di-F-Ph 560 APCI
58 d2 Me 4-F-Ph 3,4-di-F-Ph 560 APCI
50 d12 Me 4-F-Ph 2-pyridyl 525 APCH
60 d1,2 Me 4FPh  2CFyPh 592 APCI
61 di Me  4-CF;-Ph 4-Cl-Ph 809  APCI
62 d1,2 Me 4-CF5-Ph 4-CI-Ph 609 APCI
63 d1,2 Me 3-pyridyl phenyl 508 PB
64 d1  Me 3-phenyl 3-pyridyl 508 PB
-65 dt Me 2-quinolinyl phenyl 504 PB
66 d2 Me 2-quinolinyl  phenyl 594 PB
67 di Me  2pyridyt  phenyl 506 PB
68 dz Me 2-pyridyl phenyl 506 PB
89 d1,2 Me 2-pyridyl 3-F-4-CI-Ph 559, 561 APCI
70 d1 Me 2-pyridyl 3-Cl-thiophene 547, 549 APCI
71 d1 Me 2-pyridyl 3-CF3-Ph 575 PB
72 d1,2 Me 2,4-di-F-Ph  3,4-di-F-Ph . 579 APCI
73 d1,2 Me 2,4-di-F-Ph . 2-pyridyl 544 PB
74 di Me 4-thiazolyl phenyl 513 APCI

75 d2 Me  4-thiazolyl  phenyl 513 PB



A mxture of 75 nmg (0.12 mmtl) of 13Ain 1 nL of 4M HCl/di oxane was stirred
at 5 wayonrdseoper ature for about 17 h. The m xture was eomVmBE/Oo13sxd to
give 80 ng of 13B. Ms (O, NH3) 507 (M—I+) [err]HNl\/R(CCIerr]OO): (partial)
[err] 8.78 (m 1 H), 846 (m 1 H), g’é 7.82 (m 2 H, 7.32 (m HH,
4.57 (m 3 H. 3.96 (m 1H), 382(m H)163(m6H) Exanple 14 10
2- Am no- N( 2- 3a( R) - benzyl - 2- net hyl } 3- oxo- 2. 3.:3a. 4 6. 7- hexahdr o- pyrazol o[ 4. 3-
c] pyridin-576l)-di - M8 - ( benthjdzolw net hphgnyR- oxo- et hvi 513sobutR/£am de A

4- Oxo- pi per kgi ne d| carf { C aci ert-butyl ‘esfer 3-pgthyl ester
Toamxture of féogl (516.14 1) o?hejl"yioxo pi peridin lic acid

a y
net hyl estef8anded & t(516 Rt‘eﬁ‘ﬁbl) of 4thagaivlet hy! ani ﬁﬁle)yndl néﬁeﬁ 1 L of
Ergagyldfene I159 chiggri (Bt at OI| 0 [grr};@.dmagged .a 886 ut |horPBf 113.0 g
.4 mma | car bongt.e..i m. o t hyl gge chl oride
over about ég ‘ﬁ'z mxt S slogﬂf\ﬁg? dto r%.gﬁfterrpe ature and
t hen sti rre61for ddbolEt 19 m4-ﬁ+5—l?h xt uRkd-didsPhashed t BB3e ti BCkach with
10% aqueousplg , g2at ghat ed Agueeys, sodpurglp. ﬁﬁr bonat egggl uti ogp@nd brine,

dried over sq err] and coricent r at ed g of 14A as an
anmor phous s8Bi d. diH BWR ( CrR4diFrRY [BTQ"TC:JS'EP 03 (br, Sef; 3. APk, 3H),
g (Sg)(gengyhgxggo%@ (et 25') 2,4-diP-R5.  9PIGF, EPh i1 625t ] tAPCI
p| ridin i car Qo aci u ster

3- net hyl To 83 st |dr1re susp g“%‘%"%? 7‘%'#('%53 mml)ggé sodlﬁér?ﬁydri de
(le\s/g% oi | dd gpersidan B waaUaliitFtRh ce 344Edh-FLBﬁ m  of I593ane) ARCILOO nL of

was a a | ut {On of g (25 of 14A igg7150 of DMF at

B9 30 VoL B O 28 o by e

about O [er ver about The I'cebath was rem)ved and the m xture
was stirred88t r@@m tBnper a2-0vddW or abd8ddiA5PRi n. The 887 xt ur PBas recool ed

to about O [ggrr] @angt35. 2 mpgjﬁiﬁ rrrmh).;-@fp.pﬁnzyl brogpge in RPE) nL of DM

was added drgc())pvm se toEthe SE FJ3-?’?| sol Ut2|4-d|-l‘-apg the 625 APCI
| 91 di Et 4-CF3-Ph 3-Cl-Ph 823~ APCI
92 di Et 4-CF3-Ph 4-Cl-Ph 623 APCI
93 d2 Et 4-CFy-Ph 4-CI-Ph | 623 APCI
94 di Et 4-CH,-Ph 3-Cl-Ph 568 APCI
95 d2 Et 4-CHy-Ph acPh 588  APCI
8% di Et. 4-CHPh 34-diF-Ph 580 PB
97 d2 Et 4-Cl-Ph 34-di-F-Ph 590 PB
98 d1 Et 4-C\-Ph 3-5-di-C-Ph - 622 PB
99 d2 FEt 4-Cl-Ph 35di-CPh - 622  PB
100 d1 Et 4-C-Ph 3-C-Ph 589 PB
101 d2 Et 4-Cl-Ph 3-Cl-Ph 589 PB
102 d1 Et 4F-Ph 34-di-FPh 574 PB
103 d2 Et 4-F-Ph 34-di-F-Ph 574 PB
104 d1 Et 4-F-Ph 3-Cl-Ph 572 APCI
105 d2 Et 4-F-Ph 3-CkPh 572 APCI
106 di2 Et 4-Me-Ph 2-CF5-Ph 602 APCI
107 d1,2 Et 4-Me-Ph 34di-FPh 570 APCI
108 d1,2 CFsCH, phenyl 4-thiazolyl 595  APC
109 d1 CF,CH, pheny! 3-CFy-Ph 6423  APC
110 d1 CFCH, phenyl ~  35di-CkPh 643 APCI

111 d2 CF,CH, phenyl 3,5-di-C-Ph ' 644 APCI



E 2

; m xt ur irred for about 23 h at roomterrperature 3
: soI ution gd(,:%?e‘gaH y added 550 nL of water and the mxturepmzfg’slhg@l?sred

~for about 30 min. The mixture was extracted three tines with etyl acetate
;. and the conbi ned organic WO 97/ 2436, 9 -113- PCT/ | B96/ 01353
- 97 extracts were washed five tinmes with water, once with brine, dried over

MgSqlerr] and qqpcendf at gRaie, pherf 98 O of3 £dvEIPhow oi | . 6102 of | AREH
“crystallized fr e |V of ite
5 NH%/er r]) 348 (I\?BIH]) ?2 ?E&mﬁ% [gr r]) jagﬂaélﬁl‘al ) [er r%diéjZB E\ﬁc“B ,

7.13 (m 2 H), 14455 dor esacHszne;m 18 (br 3adi-n;l-Pﬁ; 63 (s 643 H) BPCL. 28 -

£2.96 (m 4 72 m 1
: 3a- (R§ Benzl;l) rsret hé?ﬁn éF Hﬁagé@d% 6. 7lﬁﬂex%ﬁ ro - yrazol 0[4 ?PC'

' ¢] pyri di ne-5- ce1r1§oxy¢1 c ﬁEsQHzt ehenybut y| esﬁ‘@Fa'R m xture o34%4¥ 0 APCI3s5

;. molY) of 14B, 3879 od{ 27@@%%@{ |][ret hﬁl rg(d.aag.lppﬁ sul gatmmgl 44P81 0 ]£540
i mmol ) of SOdI um acet et hano eate u or

. about 17 h undéd gn| tgi)geﬁp W?ure vvagaégy\ezaﬁ‘trat ed 3‘#@ ?@éqdue was
; di ssol ved in etihgl dd2t aCE,GHidphasyhed t hr ethidzolys wit h we§9s andmme with
i brine, dried o 0 t ed t a yello . T il was
Lstirred in 750\421@ N? exgﬁ&&%?%&‘ﬂé&?t& #%ﬂdyee 4{ 17 \%&f 14Cm§sd?a white
. solid. M5 (O, 1RM3) d324 CRaGh 2[4e¢l'rql+HNVR (@G@Mr]) (pa$43 al)[&PQr 7. 19

. (m 3 H), 7.05406m 31H>cF;bﬁ> 2ern 2 120k,
me??]yl E]

'H), 3.01 (m 1
3a-(R-9S) - Benzyl

52
345':%‘"7 hfai

h3 24 (m g7,
Er pyrazol 0[51793 c] pﬁpct!ll n- 3-

3ApE(s, 3

. one hydrochl ori1gde CF3CH, 2,4-F-Ph 3,4-di-F-Ph APCI
‘ 125 d2 CF,CH, 2,4-F-Ph 3,4-di-F-Ph 647 APCI
126 d1,2 .CF;CH, 2.4-F-Ph 4-thiazolyl 617 PB
127 d1  CF3CH, 2-pyridyl 2,4-di-CI-Ph 643 APCH
128  d2 CF4CH, 2-pyridyl 2,4-0i-CI-Ph 6843 APCI
129 d1  CFiCH, 2-pyridyl 2,4-di-F-Ph 611 PB
130 d2 CFiCH, 2-pyridyl ~ 2.4-di-F-Ph 611 PB
131  d1 CFi,CH, 2-pyridyl . 2-CFy-4-F-Ph 661 APCI
132 d1 CF,CH, 2-pyridyl  2-CFs-Ph 643 PB
133  d2 CF,CH, 2-pyridyl 2-CF5-Ph 643 PB
134 d1 . CF,CH, 2-pyridyl 3,4-di-F-Ph 611 'PB
135 d2 CF,CH, 2-pyridyl 3,4-di-F-Ph 611 PB
136 d1 CF;CH, 2-pyridyl 3,5-di-Cl-Ph 643 APCI
137 d1  CF4CH, 2-pyridyl 3-Cl-Ph 609  PB
138 d1 CF,CH, 2-pyridyl 3-Cl-thiophene 615,617 APCI
139 d1,2 CF,CH, 2-pyridyl 3-F4-CI-Ph 627,629 APCI
140 d1 CF;CH, 2-pyridyl 3-OCF;-Ph 659 APCI
141  d1  CF,CH, 2-pyridyl 4-Cl-Ph 603  PB
142 d2 CF,CH, 2-pyridyl 4-CI-Ph 609 PB
143  d1,2 CF,CH, 3-pyridyl | 2,4-di-F-Ph 612 APCI
144 d1,2 CF,CH, 3-pyridyl 2-CF5-Ph 644 APCI
145 d1,2 CF,CH, 3-pyridyl 4-C\-Ph 610 APCI
146 d1 CF,;CH, 4-CHs-Ph 3-Cl-Ph 622 APCI
147 d2 CF,CH; 4-CHy-Ph 3-Cl-Ph 622 APCI



Anhydrous HCl was bubbl ed through a solution-of 24.55 g.(71.5 mmol ) of 14C
in 800 wohasdpet hyl ether at about 0 C for about 12 mi npCTBI&UIISBUr € was
stirred for about 20 3 h, during which time a white precipitate formed.
The precipitated solid was coIIectedC%é flltratlon and to give 19.2 g of
14D. M5 (O, NHB) 244(M—|+) 1HN|VR( 6 (partial) 8725(m 3 H, 7.05
(m 2 H, 3.77 : 325(m 1 H, m-.3 H, 3.03
(s, 3 H, 381 (‘M 1C$9CH2E4'02' rt Bumb%npbonyl ani met A - propi oni c
add 2. 5-di ex59- pydZ olcpddcnzl@dppmster 258 4-@PFPhSt i 1T i nggawol utlm of 100.0 g
(492 mol) ne and 940 492 .of .E in 2 L of
net hyl ene aﬁéorl a&%?@ <';' was ado’o%a %% 39 ( nmol )

N- hydr oxysasti nldﬁ deCF4CHyoACIIs and 3 ®dic@kRh i on wa$?bhen aPBowed to warm
to roomtegperatdiye. Cf-”ﬁ-l nwel_t,l;he was sstcnsﬁd for aboyfys24 h gpd washed

twice each Wth Ssatura us sodi um bi car bonat e sol uti on and bri ne,
dried over 189 CNaZS@.ﬁa &hﬂkntrat &CtRh gi ve 124. P42 of 1B as a white

sol | d. 19, (OO [ oorioR, el 496 Ghaiitpt) 2.526z 4H) pel. 06 (s, 6H).
S

3 (R benz889- 2-- (CFCHARESR ar bony I SFHEP. et hyl -28opi onfBari no)

prgpl on: c asgd Adi xa:agm-lzoa-Péah(S g (1®cnnm:c) of 1;]1E|6253 5 gPBL68 mml}g of
0- benzy ein 505 triethy ne i 00 mL of .
di oxane anasioo % aﬁ?ﬁ%ﬁ% amas heat Ja '? about 45?%“]0 ?’ r about 16 h.
The ni xt ur 459asddi2l UCEsCHy #tMePhy | ace’&-ﬁFeF’hnd aci di f686d to BRGl with

acetic aci qnghg1 hayeE wé_paar at eq; @aﬂp_rﬁp,e or gam g 4phaseA\m washed
Wi th brinegaraHs SR e (il L 1A

C-3 position (indicated by the "** in the structure) of the pymzalone-piperidme group;
d1 and d2 refer to isomers that were chromatographically separated d1,2 refers to a
mixture of isomers. Abbrevnatlons used in the table above are: Ph i is phenyt; PB is
5 particle bombardment; and APCI is a_tmosph_en_c _pressure ,che_mlcal ionization. The
following are NMR data for the compobnds of thé above féble.as indicated. '
Example 37: '"H NMR (400 MHz, d4-MeOH): d 7.2 (m, SH), 5.2 (t, 1H'), 4.6 (m, 3H),
3.8 (d, 2H), 3.1 (d, 1H), 3.0 (s, 3H), 2.6 (dd, 2H), 1.6 (s, 6H) |
Examples 67 & 68: 'H NMR (300 MHz, d4-MeOH): d 8. -85 (s, 1H), 8.6 (t, 1H), 8.1 (d,

10  1H), 8.0 (t, 1H), 7.35 (s, 5H), 5.15 (s, 1H), 4.6 (bs, 3H) 3.85 (m 2H), 3.65 (m,2H),
3.2 (s, 3H), 2.75 (m, 2H), 1.65 (s, 6H). :

Example 128: 'H NMR (400 MHz, d4-MeOH):d 8.8 (s 1H) 8.6 (s, 1H), 8.5 (t, 1H),
7.96 (¢, 1H), 7.9 (d, 1H), 7.45 (d, 1H), 7.33 (d, 1H), 5:2 (s 1H), 4.6 (s, 3H), 4.4 (m,
1H), 4.2 (m, 2H), 3.9 (m, 4H) 3.5(m), 3.2 (m, 2H), 28(dd 2H), 1.6 (s, 6H).

15  Examples 129 & 130: 'H NMR (400 MHz, d4-MeOH) d8 76 (s, 1H), 8.50 (t, 1H),
7.92 (dt,2H), 7.43 (q, 1H), 6.90 (t, 1H), 5.20 (m, 1H).__4.90_ (m), 4.30 (m, 1H), 4.20 (m,
1H), 3.7 - 3.4 (m), 3.30 (s, 2H), 3.20 (m, 1H), 2.80 (dd, 2H), 1.60 (s, 6H).

Example 137: "H NMR (300 MHz, d4-MeOH): d 8.7 (1, 1H), 845 (t, 1 H), 7.9 (t, 2
H), 7.25 (m, 4 H), 5.2 (m, 1 H), 4.95 (d, 1 H), 4.6 (s, =2!_-l)'.;4_.3 (m, 1 H), 3.8 (t, 2H), 3.5
20 (dd, 2 H), 2.8 (m, 1H), 2.8 (dd, 2 H), 1.6 (s, 6 H).



650 g of 14% as ite solid. [err] HNMR (CD300): (partial) [FRFiBodeass (d,
“1 H, 7.29 va 5 H). 4.52 (m 1 H), 4.48 (s, 2.H. 3.84 (d of d, 1 H), 3.69
(dof d, 1 H, 1.42 (s, 6 H), 10 1.38 (s, 9 H. G

' 3a- (R) -enzyl - 2-met hyl - 2. 3a. 4-5. 6. 7- hexahydt@$-oyr azol o[ 4. 3-c¢] pyri di n-3-ne L-
tartte To a m xture of 5, 00 20.6 mmpl ) of the free hase of, 14 nd.3.09
'g (20.6 muol) Sxamplséﬁﬁa’r'? HN&%f@OiMHw eQH) 4 884dd H'Hdg-g(% ’r#_)- 8#6(&/&.!'&
was heated undeigsiyf WH9GEE (Slh07.3 @0Y! 7:6Qs [ B! 5 G OTHRARSEYs, BH)N4.4HT, | NT
:which tine the reacti on m Xture becanme a thi ck suspension and an addjti onal

.20 nL- of acet ofil). At (R, 3.8, RHAGS (e, AHi3:2 (.2, 28B4 FH BRIS B r oom
 temperature ane_éxahﬁl%a%ll t&e{&@mﬁmgsv&ed @H%Q@%-M%)P&b!mhﬁq .H)aﬁ.s‘é(gf.h%, Wi th

tacetone and drie er vacuumto g of 14G as a white id.” 20

:H.  3a- (R)5 Be@&y(ne-2rhd) KA (s32H)-52 gm7 1 i x4h65 (mo1 H)y4.85 (5, @[H), 4.35 (m, 1 H),

eyl ene. ot ofamat HbgRtcd ert5 s haadBi. 1T 30 M2, 1B F)2 B ©

tammoni um hydr oxi de and the m xture wgEkaniplés +60-f1@9 about 15 min. The cold

i sol uti filt d and d i jately in.th t step. 2 1. . {1
502" (57(R " Benzy 2. ErunRge-1380e 7B Smnindns Taps Bab e Rpared aptaring t
; i di n-5-y1 i ehosubstitutet bl
Carbamc a4 %heer%ﬁ}?mﬂ% O O R

i sol ution fi®m pipefidipe §p (i the schemahyyith the (PP, deyi gti‘sﬁl&@?@e? Exampleng())in gp
. EDC was st i ”eQné\B%]élRQHén&rR@fﬁdﬁoémﬁés &Esﬁﬁ?ﬁiﬂ Exaimphé 3E aRPaE. 1 h and

{then warned to roomtenperature 'and stirre about” 16 h. The m xture was
‘filtered and the filtrate was washed with saturated aqueous sodi um

15

Ex. # Isomer R? MS Method
160 d1 Me | APCI

161 d1,2 Me 4-CF4-Ph 584 APCI'
162 di Me 4-F-Ph 533 PB

163 d2 Me 4-F-Ph 533 P8



REPLACEMENT SHEET -9 bi carbonate and water, dried over MgS err] and
concent mao eTk4369 gi ve 7.35 9 of 141 as a white solid. J. pcriB96n013s3

2- Am no- N[ 2- (3a- (R) benzyl - 2- et hyl - 3-ox0-2 3. 3a.4 8 7-hexahydro-

pyrazol o[ 4. 3-c] pyridin-5-vl)- 1-(R)-benzyl oxvret hvl
-2-o0xo0-ethvil-isobutvramde 5 To 7551% (1.25 mcl) of 141 in 7 nmL of
met hytene chicride at about .0 [err]C was added 3.5 nL of cold -
trifluoroacetic a64d add tMe mi xt dRh-Rias stl r584d for ABGUt 1 h at about 0O
C. The mixture vvaps5al |V dEt 0 var Bigtd-ciiEm t esgger at ur gpgnd stirred for
about 2 h. The mxture s_coneent r at eA and co-evarorated twce with

t ol uene. The resi \ﬂysvzadﬁgsol ve@4rfitPBh| or of 88m and ABShed tWce with

sat ur at ed aqueous1610 ﬂmdlam bi cagigmate .and space eachp@i th water and

brine. The mxturﬁexwgsm gg over #‘B’,ﬁ”l % conce&géﬁt ed to give 594 ngy

of 14J as an oil 2- Am

(R) - benzyl oxynet Bl -2002 Bkt hyl - Q%Z 3. 3668, 6- 7- HeBahydr o-

pyrazol o(4, 3- c] pyipdi nyd- ytg 2- X8 1] -1 sodpat yram hydrochl ori de 15
A. 2- Met hyt - 3- ox0-_2. 3- a46. hexahx I(‘)ﬂil%yr azol or (4. 3c] r| di ne- 5car boxylic
acid tert-butyl &dfer qi{?nﬁ't ure of-FPl0 g (11546 ol 3A and 537 ny

]gll GS mtm|1)7 ﬁf _r?qghylm%gjrggl ne i1 -MdPhnL of ﬁj’na{]ﬁl A(p@ geat ed azj ref: uxd
or abou r cgnc e | due was dissol ve
in 100 ni tol uend 0‘éj Sﬁ\{@'?%dggfﬁﬁﬁ?‘u @d%bout’gﬁéf 'h. The nixture was

diluted with et hyll74acd132 eCFsOHp Wadkdiff-Phni ce 620t h briARCI dried over MySO4

and concentrat ed.qzEhe B@Siép&%\as“_c,_% 817 P8
176 d2 CF;CH, 4-Cl-Ph 617 PB
177 d1 CF,CH, 4-F-Ph 601 - APCI
178 d2 CF,CH, 4-F-Ph 601  APCI
179 d1,2 CFsCH; 4-Me-Ph 597 - APCI

Note: in the above table, the isomer designation refers to the stereochemistry
at the C-3 position (indicated by the “* in the s'ttid_cture)' of the pyrazalone-
piperidine group; d1 and d2 refer to isomers that were chromatographically
separated; d1,2 refers to a mixture of isomers. |
5 Examples 180 - 183
Examples 180 to 183 shown in the table below were prepared according to
the scheme illustrated below by coupling the appropriat_ély substituted pyrazaloné-
. piperidine | with the ai:id intermediate IV in an analogous manner to the procedures
described in Examples 3E and 3F. |

Rz .
)‘ Ar .
‘| EDC HOAT' RE—N \ o .
2 HCl ) N N)'><NH2
o R !

N-'N
0] H

10
The acid intermediate (IV) was prepared by treating an amlno acid with the product

from Example 5D using the established procedure described in Example 5F.



puri fied é’ & gel chromatography using an elution gr adipeRireeyio13£30%0
gt

{ et hyl acet % met hanol in nethylene chloride to give 2.28 g of |I5A as
., a white solid. [err]HNMR (CDOerr]D): 8 4.20 (s, 2H), 3.67 (t, 2H), 3.43

: (s. 3H), 2.58 (t, 2H), 1.48 (s, 9H. 25 -1H€- 2- Met hyl 234.5. 6

: 7-hexahvdro-yrazol o[ 4, 3-c] pyri di n- 3-one hydrochAprl de To 510 ng (2.01 nmol)
. of I5Ain 30 nL of ethanol was a of £oncgntrated HCl and the

. mxture was stirred at roomﬁmﬂérature flor afout [B5 min. The m xture was

- concentrated and the residue was\g al INze rQ ¥hol / et hyl acetate

| to give 425 ng of 15B as a yello id. [dfr]H (%err]OD): 8 4.27 (S,
¢+ 2H); 30 3.71 (S. 3H), 3.56 (T,02H), 3.05¢T, : WD 97/ 24369

» PCT/ 1 B96/ 01353 -100- C. _

¢ I -[1-(R) -Benzyl oxynet hyl - 2- ( 2- net hyl - 3- oxo- 2. 33a. 4. 6. 7- hexahydr o-

- pyrazol o[ 4. 3-c]j yr gdi 8- Jsohay 2-R* OREENgHgA! bamoy | Iarl MS Method
: -met hyl - et hyl) - caramrc—=cro—tert—1hut vt emer ACcCOT ding rgQ. tne még

outlined in General188 osefir e Me 1(5@‘% (0. §8HeRN ) of 5 S94B and

. (0.53 nmol ) of |E wge eaup! edaednd Frapylr esi GOM,PAS pur| fi &goby silpPBa gel

. chromat ography (95:5 v/ v _met hyl ene ¢hl orlde t han e 54 15C
. as a white solid. ,\@2( CId1 NH3M% 16 err]?rﬁ m?h??} Am ngbKI- nHP&I

i -R-benzyl oxyrret hy 28%- rdity| Me ox®Phengl 3a. CHOH4HRRANYdr §24 PB

. pyrazol o[ 4. 3- aiguih Thé abovd tbb%— measahayuis-gmbumsrmdne Bteckavhimistryct thie

t To 54 ng (0.10 mmol ) of 15C t hano S ded 10 nL
. concentrated (4B P&’ﬁ@q‘ N'Bd'ﬁﬂ?f’thyéh?vas "E{r\ersft%’ﬁp )% @%PS%’?%P‘BF‘&Q'F%W&BDM
: 40 M n. The Ma4t dHEd2 refer to isomers that were chromatographically separated; d1,2 refers to a

‘mixture of isomers.



was concentrat ed an preci pitated from net hanol / et hyl
acet at vag /9436 | "mll M NH3) 416 (MH err])pctmBospiisdR
(CD30D) : partlal) 8+ + 5,18 (m1 H), 4.69-4.38 (m 4 H), 3.88

(m 1 H, 3.73 (m 2 H), 368(s_2H)l 15 3.61 (m 1H, 2.67 (m 1 H),
1.57 (s, 6 H. Exanple 16 -18-

2- Ami no- N- 12- ( 2- benzyl - 3- 0x0- 2- 3. 3a.,4.,6xa -.hexahydr 0- pyr-azol o[ 4. 3-c] pyri di n-
5y| )- 1(R)- (I Hindol-3-ylnethyl)-2- hyI - sobutyram' de ‘hydrochl ori de
1. A compound of the formula

2 Benzyl - 3- oxo- 2. 3. 3a. 4. 6. 7- hexahydr o- prazol o[ 4. 3- c]pyrldlne 5-carboxylic

acid 20 tert-butyl ester A mixture of &0 My (. 11 mmol) of 3A and 495 ngy

(3.11 mmol) of benzyl - hydra2|@p dlhydrocﬂlorRﬂelln 15 L of ethanol was
7

heated at reflux fog_abo . (G} ejwaN concerbrat edrand t he
wH (ol’g mﬁ* eht edrat” R%‘mr(for about 48

resi due was di ssol v

h. The m xture was dilu ed vmth et hyly acet at and shed th\jce 25 with
brine, dried over Na[erF]S(erfr] and ncentgat ed. gﬁe resi dU®® was purified
by silica gel chronmatggrsph ng wition gradient of 100% et hyl
acetate to 5% net ha i n Net hyl ehe chl oride to give 530 ng of 16A as a tan
solid. M5 (A, NH3) 330 (MJerr]). B.

2- Benzyl - 2. 3a. 4. 5. 6. 7- hexahydr o- pyr azol of}. 3- c] pyri di n- 3- one hydrochl oride

conclgéf;tjné% gﬁﬂ%ﬁé%ﬂc mitdred arkf mcaP oﬁkﬁa&@m - of

S R S A S roomterrperature ftor about
30 mn. TivhamadeMealmcemablemaltaaadipmdmgsnbeneefs| due was crystallized from
net hanol / et h I WO 97/ 24369. _
PCT/ | B96/ ¥

eisOor1,;
n and w are each independently O, 1 or 2;

10 provided that w and n cannot both be 0 at the same time;
Y is oxygen or sulfur; _
R! is hydrogen, -CN, ~(CHz)N(X®)C(O)X®, -(CHo)N(X®)C(O)(CH,)-A',
{CHZ)NOBISOZ(CH)rA", ~(CHo)NIX?)SOX, -(CH,)NCCICIOINOC)HCH,JA',
~{CH)NOCIC(OINOEHX®), -(CHR)CIOING)(X®), ~(CH)CIOIN(X’)(CHo)-A',

15 -(CH2)C(O)OXE, -(CH)oCIO)O(CH)-A!, <(CHy),OX%, -(CHZ)OC(ONX’,
<(CHZ){OC(O)(CH)-A', (CH2)OC(OIN(X®)(CHy)-A', (CH2)OC(OINOCNX?),
A(CHZ)C(O)X®, ~(CH)(C(ONCHL)rA', (CHo)N(X*)C(0)OX’,
~(CHL)NOA)SONEHX?), (CH2)gS(0)mX’, (CH)S(O)m(CH2)A',

{(C1-Cro)alkyl, ~(CHz)A', -(CHz)q~(C3-Cr)cycioalkyl, -(CHz)y-Y'-(C1-Ce)alkyl,

20  -(CHg)g-Y'-(CHz)A" or -(CHp)g-Y'<(CHZ)r(C3-Cr)cycloalkyl;
where the alkyl and cycloalkyl groups in the definition of R! are optionally
substituted with (C4-C,)alkyl, hydroxy!, (C4-C¢)alkoxy, carboxyl, -CONH_,
-S(0)m(C4-Ce)alkyl, -CO,(C4-C,)alkyl ester, 1H-tetrazol-5-yl or 1, 2 or 3 fluoro;
Y' is O, S(O)m: -C(O)NXE-, -CH=CH-, -C=C-, -N(X*)C(O)-, -C(O)NX"-,

25 -C(O)O-, -OC(O)N(X®)- or -OC(O)-;
qis0,1,2,30r4;
tis0,1,20r3,



-101- acet |ve a yellow solid. M ( ,ﬂﬂ) 0
(M—|[err]) err |(|@BW”‘IH ﬂj‘lﬁz y .40 \(Nm 5:—|) 5.22 g(cg 13%3
(s, 2H), 3.53 (t, A (R -2- (2.

tert - But oxcar bonyl am no- 2H net'hyl - pr opi ofiBani no) 3- (I H i ndol - 3-
yl)-propionic acid 5 To a Stll’l’ln? solution of 30.6 g (0.15 I% of
D-trypt ophan, 30. 43@ (CH32g onaup) anst (GH,)rarouy mayr ¢ach! bmeptrqmmseum Wed with1)

di oxane: wat er, { L 4 ture was
' stirred for about WW&%&S?E&MXM &&/«e\scréie\"-|1 5(5686%&?6{&2“% and wat er
. and_ethyl acetate +@OACaCqmikyt estehe 1Hietrarob5-yiht, BHooS fuaroser Ut obi? s

. adj usted to 3 \Mthﬁéoﬂ‘! ntrat ed HCl and the layers were separated. 10 The
. organic | ayer was d with water and brine, dried over MpSO4 and

conceg'[?r S@d ?T&Q!yﬂﬁyedH@C1V@a‘)alkyly~$C@eC5)ak9d(G3F(Cy)uyetdaWyl , ACatCialkytet anadl; t o
i give of an of f-
? g[ 2-(2- Bengyl 3- oxWhE"eSth ?IWT Qrof’pﬁeﬁ%‘wﬂ r°<¥°'ﬂ9ﬂk¥!zQ{PB'f§1"b§‘°c‘ﬁ§&‘?Pﬁ°BHﬁ R YPy -1

(R -(1rindol - SptiGHally SubsBrmee wi h¥arsﬁy| bsw)d»lﬁ ieo@Nb!ﬂ)Oéi hum";xxfmm c

. acid tert- 15 butyI ester Accordin met hod outlined in Ceneral

Procedure A, 100 ntP(Cdm(S8-Cuaky). 'GKOESB'CAQQKX%QFWCN(?'QB RRaIhRlagen  6C wer e
oy e o B GG P S BRI (10
NH3) ~ 601 {OVH }Cq-Dg)alkgl-X’ -(C,-C,r,)alkyl -(C{-Cs)alkyl-X -(Co-Cs)a!kyl-A or
e L RS R el & 0 By ez of 8 - clpyri o
hydrochl ori de To 4where the alkyl gnoups inthe asmman &fR’rdre optiartally substitvtied witdled 20
35 1 . The. i xt or S(sComrmatr GRIPS i 8% 4 &5 HaiBenho Bt 208 e 1 o
met hanol / et hyl acexAiscOt S(Q)j,V-N(XA)C(0)-, -C{OIN(X?)-, -OC(O)-, -C(O)O— -CX3=CX?-,
15 -N(X3)C(0)O-, -OC(O)N(X?)- or -C=C-~;
R* is hydrogen, (Cs-Ce)alkyl or (C3-C;)cycloalkyl, or R* is taken together with R? and.
the carbon.atom to which they are attached and form (Cs-C;)cycloalkyl, (Cs-
Cy)cycloalkenyl, a partially saturated.or fully saturated 4- to 8-membered ring having
1 to 4 heteroatoms. independently. selected from the group c_onsistin of oxygen,.
20 sulfur and nitrogen, or is a bicyclic ring system consisting of a partially saturated or
fﬂlly saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated
or fully saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms
independently selected from the gfo_up consisting of nitrogen, sulfur and oxygen;
X* is hydrogen or (C4-Cg)alkyl or X* is taken together with R* and the nitrogen atom
25  to which X* is attached and the carbon atom to which R* is attached and form a five
to seven membered ring; |
5 58
AN
Y A
R® is a bond or is (CH2a  (CHZ)b
where a and b are independently 0, 1, 2 or 3;
X° and X% are each independently selected from the group consisting of
30 hydrogen, trifluoromethyl, Ai and optionally substituted (C4-Cg)alkyl;



25 30 ng of 16E. artlal)8740(m 4 H, 7.25 (m 3 H,
7.11 (mwasﬂmsﬁs ﬂi’iﬂ{m m il}“ﬂ;l | H), 5.38 - 4.93 payYABI6IELISI4. 46 (m
1 H, 422m 369(m1H) 3.188(m 1 H, 2.28 (m
1 H, 1.57 ,1.38 (m 1 : %97/ 24369

PCT/ | B96/01353 102 Exanpl e 17 2 Am n

-[1- benzyloxynethylu X

pyrazol o[ 4. 3-c] pyri, dI%'I!]é ép%?%g%&h?%( ']’e?)érgg. @Pe ?T%(?Kmﬁe&(;?gégporl éfe A
3- Met hyl - 4- oxo0- pi per iogtiorallg . Substitided with ac sabstitieht tselecteldufmm ¢ group
3-(R S-nethyl 5 ester a solutison nnol N 30 mL of
DIVI(: vva)s addeé 308 ng '?sghf‘gmrB{! 1 s@grum 293}‘4\‘683%&'% ohﬁ@%per ‘on) and
t[l_e i xtureI vv?_s sti rrc;ytggbgmgpgm@(éngxﬁ;zat?igcwmllxz)@b’quf t ﬁS m nd 'Cli'o thg .
stirring solution was : . mmol ) o i de, an e

m xture’was sti PFQEFF &9&(‘"@.3‘5@’«% fyB1s ane LEMﬂ)gﬁ P%/ﬁ Q" g85With theur e was
diluted with et o ﬁ%\éﬁ\%ﬂﬂﬁb Ragﬁﬁchmﬁél'ew édéhwyﬂneeﬁgﬂgé%htaidsn?go Wi t h

brine, dried over gerr] concentrated. The.'resi dué was pur

silica gel chr oﬁmaﬂgqmanWS( proxidﬁﬂxthatéwmeor@ta!werw:@ﬂsee; fqrmegutw& o5 g of

éZQan g g:aa gb{?a Rexa‘&gggo pyzbaeg((?)rf %c §tom A he- é" ?mwgﬁoxy I’c acid

tert-butyl est ebemmmmfatqm@dgfu(lﬁemom jhab whem twe alkyless bridgés. 50
ol ) g4 met hyI DY féHriedGhen X® and X cannot be on the carbon atom and R and R®’

cannot be on the mtrogen atom,
or )_(5 is taken together with X and the carbon atom to which they are
attached and form a partially saturated or fully saturated 3- to 7-membered
ring, or a pattially saturated or fully saturated 4- to &membefed ring having 1
15 to 4 heteroatoms independently selected ‘from the group consnstmg of
oxygen sulfur and nitrogen; o .
or X® is taken together with X*® and the carbon atom to which they are
attached and form a blc_ycllc ring system consisting of a partla“y"saturated or
fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms
20 independently selected from the group consisting of nitrogen, sulfur and
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5-.or
6-membered ring, optionally having 1 to 4 heteroatoms independently
selected from the group consisting of nitrogen, sulfur and oxygen;
Z' is a bond, O or N-X2, provnded that when a and b are both O then Z' is not
25 N-X2 or O;
R" and R? are independently hydrogen or optionally substituted (C,-Cg)alkyl;
where the optionally substituted (C4-Cg)alky! in the definition of R and R®is
optionally independently substituted with A', -C(0)O-(C4-Cg)altkyt,
-S(0O)m(C4-Celalkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-C(O)(C;-
30 Cyo)alkyl or 1 to 3 (C4-Cg)alkoxy; or
R’ and R® can be taken together to form -(CHz),-L-(CHz),-,
where L is CO¥3)(X3), S(O)r, or NO¢);



reflux for about 14 ) diluted with ethyl acetate, and
washed twice with 20 brine, dried over sMferr]SJ-err] and concentrat ed.
The residue was purified by silica gel chromatography (7:3 v/v hexane; et hyl

: 3
acetate) to di'Vier eaglp ogcurenceds dadepenpently &rﬁﬂwcws"\e&', PRERY Jeparaly . C
2.3a- (R S)- D duriedy By VIR KR 32 AoOB e i ”
hydr ochl ori d?%&&f'o?uﬁgﬁag E@ ;’5 nﬁ%w ot? ' %izn 404nn%_%of etdrg{gngﬁﬁ,\r\‘/ggy3
: ?dggd 8t . o;mvimggertb rgg\eté_rbﬂbr_mnindemdahﬂ& selectedsfremi theegroup Gopsisting of
~ tenperature for abouf )y e 1 A B » rafeyl due
. was crystal | {9¥8eT rsH&‘I" %?%Fr&%‘ﬁ%@'ﬁ%%@?’ﬁ%ﬁ& r@%}eadn% ?" 1%‘ :
5 \IghCI'I'} IeBS g} gcliSngﬁ grggturéﬁhairrfhby §4t0ratéds) or s—méiﬁba'%g;i:aﬁepﬁona"; having 1ati 4a

: D. i .
© {1-[1- (R) - Berhejeraatpmsiingapendently selectedyom the,ofpp caneisling of pitipgen, gulfjLand
' hexaydroprazg&@één,%séd)w a0dialfy- sdtirafdO Rty -shlitatedodromp yinatirated By br 6t hy |

. carbanic aci rt-butyl ester According to the nmethod outlined in (f;reneral
d Frpm

. Procedure A, membergd(ringy spionally having 1 1o7é moa@mwd?aewnﬁ%ﬁ?'?da wer e
ViV hexane: et PR eHFisHREofireden Gl b o O TR OT0TPY £ 10
. 2- Ani no- NO[ 1- ( R) - b¥nfor| eachmecdugence (ie irsieperdentlyjeptionaliy substijuted, in one or
optionally both rings if A‘_ is a bicyclic ring system, with up to three
substituents, each substituent independently selected from the group
consisting of F, Cl, Br, I, OCF3, OCFzH, CF3, CHs, OCHjs, ¥e) of
-COIN(CE)(X®), -C(O)OX®, oxo, (C4-Ce)alkyl, nitro, cyano, benzyl,

15 -S(O)m(C1-Ce)alkyl, 1H-tetrazol-5-yi, phenyl. phenoxy, :phenylalkyloxy,
halophenyl, methylenedioxy, -N(X®)(X®), -N(X®)C(0)(X®), -SONC)(X®), |
-N(X*)SOz-phenyl, -N(X*)SO,X’, -CONX"X2, -SO,NX"'X"2, -NX®S0,X"2,
NXPCONX''X'2, -NX®SONX''X"?, -NXPC(O)X'2, imidazolyl, thiazolyl and
tetrazolyl, provided that if A'! is optionally substituted with methylenedioxy

in 30 nL of e I t reflux for about 4 h. The ga S
concent rat&?%@gﬁe:ﬂmmﬂrﬂuawwml ved in 50 nL tol uene lgen _-hge'glt"’g%- at

20 . then it can only be substituted with one methylenedioxy;
where X' is hydrogen or optionally substituted (C;-Cg)alkyl;
the optionally substituted (C,-Cealkyl defined for X' is
optionally independenfly substituted with phenyl, phenoxy, (C4-
o  Ce)alkoxycarbonyl, -S(0)n(C-Celalkyl, 1 to 5 halogens, 1 to 3
25 hydroxy, 1 to 3 (C4-C4p)alkanoyloxy or 1 to 3 (C,-Cs)alkoxy;
X' is hydrogen, (C;-Cg)alkyl, phenyl, thiazolyl, imidazolyl, furyl or
thienyl, provided that when X' is not hydrogen, X'? is optionally
substituted with one to three substituents independently selected from
the group consisting of Cl, F, CH;, OCH;, OCF; and CFy3;
30 or X' and X2 are taken together to form <(CH,),-L'-(CH,)r;
| where L' is C(X)0%), O, S(O)m or NOX);
r for each occurrence is independently 1, 2 or 3; |



% ﬁei:b;ﬁm‘ﬁzouwm }Hl“:“l“/ “‘H“l yl)-2-oxo- et hyl | -i solraI/mBes0N3s3 0

hydr ochl ori de 3smvl) of 17B in 40 nL of ethanol was added
15 nmL of concentrated HCI and the m xt was stirred at roomtenperature
for about 1 h. The nmixture was concenff%ted and the residue was dil uted

wi th chl or géarm : d Wi} h ' ' e and
brine, dri %Qe%%ﬁlaé@g%ﬁgy g}ﬁ%@ﬁ?ﬁ@jggg}b% Eﬁéﬂﬂg]da!)y sﬁy]g% “gel
ghr ogalt ogr epalkyl,) or prtlmlly: Isubstituted r(ed-mmcloélkwpmu the | optionallyt substituted%o |

i et am t aceta ssqlved. in:et an

aci di 1¥| ed W’f#zﬁ)ﬁ'gﬂe%ﬁ’s opliqna ‘Wﬁaﬁﬁ%ﬁﬁ ﬁlcyﬁ 'gg’ {fﬂh? %ﬂgwan °R§£N%r§| due
was cryst abbtiomw fnidvasemém nSubstifuted witheiS{OF,,(Co-Og)allgl, 650(0)0X°, L 1Etas. a
white solid. gl;ﬁ 502 (M#). [err] HNWR (CDerr]0D): (partial)
[err] 732 %’ﬁse'§%1-3 5.14 (m 1 H), 4.53 (m 3 H, 3.71 (m 3 H), 2.97

Ersn % ||:|)D %3?39% odedrdence isifdépBndentiy) hydtodth driC, Bedlkyl; 1. 61 (m 6 H), 1.38
2- Ani no- N- zE(&( {sggne(mpdemwztgmr@eaxgptpnalhewbsﬂw %MWdﬁaﬁthes
ﬁ]yg%’gl:ﬂ: n ?&l‘ bﬁﬁor&@ “SRBEAe8 IR Nyoioandh teFEMhdisgeratidcydiadifl Swhere
2- Ami no- [ 2eptRmalSpubstituted {G+-Cxjalkyl a:csapuorexlwsmm (Ce-Gyeycianlif in the

ﬁ]yg)r/::)::ﬂﬁs orl%'k" °§?Benz%ﬁ§@|¥ per %gsgpécl%#b@ioﬁj%y%ci@dc@ﬂ&"ﬂ'yl ester
To 200 ng 6@droRylni(Cl-LC,)alkoR{s ﬂmﬁutCON{'lﬁzr FSO)Cr-Goalley, Tartioxgiatec ¢Cet

trifluoroagﬁ)tgi éld aga theos%_ ure was stirred . for about 1 h. The thure
was concen - ¥'fle was co-evaporated with ethyl acetate

and hexanewhéf thé}% arestwdux® mpaddedna NitdvaQd bothieXE ard independentig (Che
mxture Wasés)ea tkyl, %I% ?vgo Y&,-&)al Ilogrr(o)ups may be optlonally ;omed and, together with the
156 atom to which the two Xs groups are attached form a 4- to 9- membered ring
optionally having oxygen, sulfur or NX":
X’ is hydrogen or (C,-Ca)alkyl optlonally substatuted with hydroxyl and
m for each occurrence |s mdependently 0,10r2; '
with the proviso that: :
20 ® and X' cannot be hydrogen when it is attached to C(O) or SO, in the form
C(O)x6 (o7(0)) 48 sozxs or SO,X'% and
when R® is a bond then L is N(xz) and each rin the definition -(CHp)-L-(CH,)- is
mdependently 2o0r3. i
2. A compound according to claim 1 wherein
25 X*is hydrogen; ' | ' '
R* is hydrogen or methyl;
R is hydrogen or (C-Ca)alkyk; |
R® is hydrogen or (C1-C3)élkyl' optionally substituted with one or two hydroxyl groups;

’\/

(CHz)a (CHz)b

Réis where 2 is a bond andaisOor1;



. Y\?O‘gl?/ $ﬁ263;8%| THEE Oer“H“IM“MIlMI I“Lre dri ed O\éer MySO[ efg&gﬁ?‘dmﬁss

concentrated to give 18Adntqudntftative yield.
. 3-(R 9)-Benzyl - 1- [ 3- benzyl oxy- 2- (R) - ( 2- t efi®3but t oxycar bony! ani no- 2- rret hyl -

propi onyl am no) pr nyI ] - 4-.0x%0- pi peridi ne-3-carboXylic acid neth r 5
- According to tk@nﬁgl(ﬁoafecﬁﬂﬁl independentiy bydrpgen. Jetusiroraethyl, phenylgor ¥pt

~of 18A and 3. %li% r’r‘@goi pf 14F were coupled to give a mxture of
oo di astereorrers% g bluga)wgs purified by silica gel chromatography (7:3

~ vlv hexane: et hyl acmrme dhe taptighally sutstitute 1(64-65)9lkpbnsappt1m"y jtuted it
g 1 9 e polar R, nidiRbiy ohef, indot WrorbbnbAfiiCsIchcyBRalyh, soeT S 10

C.
[ 2- (3a- (R5S) - BenzyB(G),,.(ﬁpcaa!kdeﬂ(x I{X’/)—dle&@)ﬂﬂx%)()ﬁyr azol o[ 4. 3-c] pyri di n-

..5yI) 1. (R) benz thylcarb t hyl b
acid tert- but)f?%é5 éﬁ#kﬁ'@eqﬁfﬁtﬁﬂ fgrgﬂr%@géf)%kéfﬂﬁh&% gf XSBC?;oﬁlrenrcl
| I4 gllﬁg rﬁ(LSOfZ 6et haln;)I3 ¥\as /gdéado&mtzadwrﬁg fo3clainn? )Nhefeumb&a,zx%a;]dsnf‘faéeeadnd
. o OTf SsOodl um ace t
~reflux for abdidependently hydrogep; (915'5 EV'%EX&RN(QEJSEMGt \rllvgsregﬁdﬁe \6/:;15
diluted with eafiglseficticPlrémang W@&hsvsuhe &at:m&ymhza:mftmg -6P1i, @indoiyl-
rat e

- bi carbonate and br| ne, dried over g and concen The resi

- was purifidd HgHsi rnaphtiwi-Chim o?rﬁ%%hﬁ‘&ﬂz"u&m@z'ﬂm@ % Bﬁ“’é’ﬁldam'y 75%

G e AR S ot SR, oy, S
. ethanol was ad@s€C,Jey-rphesyCHz S, othienyl(CizC dalkyu| phend- (Gl CHZ, 48
. mmol ) of sodi um V@gﬁé ﬁg)é&[b‘?\;{fiﬁr@ﬁ&té‘ﬁén%@ﬁeﬁwéwd at reflux for about 17

- h. The m xtur P
: where the aryl portion(s) of the groups defined for R® are optionally

15 substituted with one to three substltuents, each substituent being
independently selected from the group consisting of methylenedioxy, F, Cl,
CH,, OCH;, OCF,, OCF,H and CF,. | "
4. A compound according to claim 3 wherein
R* is hydrogen;
20 aisO; |
nis 1or2;
wisOor1;
X% and X* are each mdependently. hydrogen, methyl or hydroxymethyl, provided
that when X is hydrogen then X is not hydrogen; .
25 R’ and R® are each hydrogen; and
R® is phenyl-CH,-O-CH,-, phenyi-CH,-S-CH,-, 1-naphthyl-CH,-, 2-naphthyl-CHg-,
phenyl-(CH,)3- or 3-indolyl-CH,-,
‘where the aryl portion of the groups defined for R® is optionally substituted
with one to three substituents, each substituent being independently selected

30 from the group consisting of fluoro, chioro, methyl, OCH;, OCF,H, OCF; and
CF,. '
5. A compound according to claim 4 wherein

R' is -(CH,)rA", -(CH,)-(C5-Cr)cycloalkyl or (C4-Cro)alkyl;



and the residue wa hyI acetate and washed with saturated
aqueouswoadiusebi CI‘" mi De, dried over MySJ er pCTABIE01353
concentrated. The rasi urified by silica gel chromatography
(75:25 v/v ethyl acet ateI hexane) to give 710 'nmg of 18C Isoner 2. D.

2] Am ng N-[52 I(;%a (R - genzyl 3-0x0-2. 3 1325 4. 8. 7- hexahydr o- pyr azol o[ 4. 3-

c] pyridin-5-y en t

hydr ochl ori de T‘BL?&? % g@%l 3“ l%é%'l so%eéb%fﬁ'?%ulé{%g?o &hol was
?dded 6t L 0; %bgﬁﬂ?ﬂtzsnsadi eﬁfmemméimhadmeumnﬂy ‘selected |fmne¢heagroupom
enperature for abouy e mx ate d co- evapor at ed
three tines witfPnsiskngof Yqgo.h 3{'?3{ @5’@89@@%&: NH3) 492
(MHH) . 1HNMR (%Q:gélbﬁﬂ)l anﬁl%ﬂy'l r’Hu?&ﬁh’ thk defidifion of m&%&&%& substituted

PCT/ 1 B96/ 01353 - 10

H, 46 (m 1 wily@Q- édawlp hygrpgy), @1&)){“@0'2@'%0 g@éﬁ?} ? H . g ig m i

H. 3.07 (m 3 3
2- Ami no- N-[ 2- (3@(?5( Cq"br‘?zdﬂlkyl 30928911(2@3&&@& 6617@eé;aaiﬁ§%,¥£6ﬁp1y?aﬁu°&ﬁ 43 5

c] pyridin- $4§/O) 1 -(R- benzyl oxymet hyl - 2- oxo- et hyI ]-isobutyram de

o B A T MATERE a8l e ng 0ol vos
: ﬁg}e)g r at lrjnr3 SB)E\AR?I gﬂe,?ﬁ tsndgzltlﬁndllty s;[t:tltniejdtwnhd\ydwwb eﬁEﬁm 1 ta: S balagen. co I\Iev apor at ed
(|VH+) H1HN|\/R (CBY er - fogmeotipd e a{?"ﬁg F'?‘i’“ é%@gﬂﬁ 82"’"8|¥ﬁf(1m A ?sranz 5
, 7.11 (m 4 ¥, GA&%n(pmndabbordﬁgwclem Sluhdyemé lQl tﬁandwarbeacm
is -(CHo)rA": - |
- “where A' in the definition of R! is phenyl, iﬁieny! thiazolyl, pyridyl or
: pynmldyl whlch is optlonally substituted wnth one to three substltuents
15 each substttuent besng mdependently selected from the group
conslstmg of F Cl, Me. OMe CFa. OCF3 and OCFzH
tis0, 1 or 2; '
and R® is phenyI-CHz-O-CHz- phenyl-(CH,)s- or 3-mdolyl-CHz. where the aryl
portion is optionally substituted with one to three substltqents, each substituent being:
20 independently selected from the group consisting of F, Cl ‘Me, OMe, CF3', OCF, and
OCF,H. o
8. A compound according to claim 7 wherem X% and X* are each
methyl; R'is -CHz-phenyI -CH2-4-ﬂuoro-phenyI -CHz-pyndyl or -CHz-thlazonI and
R? is hydrogen, methyl, ethyl, t-butyl or -CH,CF;. :
25 9. A compound according to claim 8 where'ih R1 is -CH,-phenyl and Rlis
phenyl-(CH,)s-. - . |
10.  The diastereomeric mixture of a combbur\d according to claim 9
~ where said compound ls 2-amino-N-[{1-(3a-(R, S)-benzyl-z-methy|—3-oxo-2 3,3a,4,6,7-
hexahydro-pyrazolo[4 3-c]pynd|ne-5-carbonyl)~4-phenyl-(R)-butyl]-nsobutyramude
30 11. The compound accordmg to claim 10 where the compound is 2-
amino-N-{1-(3a-(R)-benzyl-2-methyl-3-oxo0-2,3,3a,4,6,7-hexahydro-pyrazolo-[4,3-
clpyridine-5-carbonyl)-4-phenyl-(R)-butyll-isobutyramide. -



~acid tert- but

4.62 (m 1- 3 -2.95 3 H; 2 66 poBSsoss 1. 57
(m 6 H), ng 36 mwt@ﬂwm“@ Exanpl((ran 19 ;DAm no- N-[ 1 %
_ (R) benzl oxynet hyI i9a- (R S)-thiazol ylnmethyl- 15

3. 3a. 4. 6. 7- hexahydr o- pyrazol o[ 4. 3 c] pyr12$ n- 5-yl - 2- oxo- et hyl ] -i sobut yr ami
: de dlhydrochlorlde A

: 4t o<? g ERl S) - t hi atd| - 4The pemppungasserdingn to claimi 10, Mhers the. compguRd is 2-

. -ter uty I -
s o] R ELs R 2ley PRk pfash sXRoyib pifeaBIT o O 1A

- hydri de (60%qpyndhe;p@amonynmnvh@)mumllumumgmﬁei rred for about 30 min.

Synche comm 20, pikabok PRy BefBratgiS sand Bairbion KL THsManP o N
ag!suthggtnwg glh?wu%ngﬁamztﬁ ﬁigddym&lrof pot assi um i odi de and thhe m xt ure
25 extracted with%t hy cﬁﬁs&?’g"meﬁ'ﬁé“ ure 3‘@%‘% agwlgm% ‘\5\%‘?‘%% ?23

- over Na2S(J er ivhe@%i&eém ridak eobm.nd-n-tp(aaqms;s&ma-methyl-awows 3a 46 gel
 chr omat ogr aph :

_ (7:3 v/v hexane: ethyl acet e 9 of the title

- conpound. IVB %aahymyrezmtmcmv"d'e-5-vﬂ 16&% 1r\'§/|"dg‘ %XW%@E& 0%9- eF’Wﬂazol

. 4yl met hyl - sﬁﬁu@r hexahydro- 30 pyrazol o[ 4. 3- c] pyr| di ne- 5-car boxyl | C
y ter o 90 ng (0.24 nmmol) of 19A i of et hanql

_added 11.20ngy (0. 245mmo(The cfompaumg| ageerding ‘e daim ﬂﬁé"hﬁfﬁttn?emwuﬁedfe% at

- reflux for ab SH\TIn ﬁ-[ﬁ‘-(%b-‘fh)%#z&l f’H%lthyl-a-oxo-z.3,3a.4,6.7-hexahydro—pyrazolo—[4,3-

i c]pyridin-5-yl)-1-(R)-(1H-indol-3-yimethyl)-2-oxo-ethyl]-isobutyramide. |

16. The compound accbrding to claim 14 where the compound is 2-
amino~N-[2-(3a-(S)—benzyl-z-methyl-a-oxo-z 3,3a,4,6,7-hexahydro-pyrazolo-[4,3-

15  cJpyridin-5-yl)-1-(R)-(1H-indol-3-yimethyl)-2-oxo-ethyi}-isobutyramide. _

17. . The diastereomeric mixture of a compound according to ‘claim 13
where said compound is 2-amino-N-[2-(3a-(R,S)-benzyl-2-ethyl-3-ox0-2,3,3a,4,6,7-
hexahydro-pyrazolo[4,3-c]pyridin-5-yl)-1-(R)-(1 H-indol—3-ylmethyl)-z-o_xo-ethyl]-
isobutyramide. _

20 . 18. The compound according to clalm 17 where the compound is 2-
amino-N- [2-(3a-(R)-benzyl-2-ethyl-3-oxo-2 3,3a,4,6 7-hexahydro-pyrazolo[4 3-
cJpyridin-5-y1)-1-(R)-(1H-indol-3-yimethyl)-2-oxo-ethyll-isobutyramide.

19. The compound according to claim 17 where the compound is 2-
amino-N-[2-(3a-(S)-benzyl-2-ethyl-3-ox0-2,3,3a,4,6,7-hexahydro-pyrazolo[4, 3-

25  c]pyridin-5-yl)-1-(R)-(1H-indol-3-ylmethyl)-2-oxo-ethyl}-isobutyramide.

20. The diastereomeric mixture of a compound according to claim 13
where said compound |s_ 2-amino-N-{2-[3a-(R,S)-(4-fluoro-benzyl)-2-methyl-3-oxo-
2,3,3a,4,8, 7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl}-1-(R)-(1H-indol-3-yimethyl)-2-
oxo-ethyl}-isobutyramide.

30 21. The compound according to claim 20 where the compound is 2-
amino-N-[2-{Sa-(R)-(4-ﬂuom—ben?yl)-zemethyl-&oxo-z,3,3a,4.6.7_-hexahydro- _
pyrazolo{4,3-c]pyridin-5-yl}-1-(R)-(1 H-indol-3-yimethyl)-2-oxo-ethyl}-isobutyramide.
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concentrated and the Tedidde flas®dissolved in 3 nL of toluene and heated at

reflux for about 17 h. The m xture was _gcgoncentrated and the residue was
purified by sili ca gel chromat ography1( "4 v/v hexane:ethyl 5 acetate) to

44 f 8
Give 4,19 00 2B, Mind Comebbhe debedb i Y150 Wl e, componing it 24 .
?n]_ py][l ?1 :VI n Haérmam-gn -1Bac{Sp(4+Inord behzyl)-2 imethylB-oxbi2,81Ba(4)6, ZmaXHWJr%-Of 1?18h| nT%
0 in |o an s: st er at 0 e
m xture WaEY"E%H'RIé@r‘F i Wgﬂu 16®é€§ﬂ?f§°é13§8'“§’55'y "?’??'?%Yﬁh é‘ﬂg"agﬁ ®ride to
gi ve 40 mJ of 184 'Woﬁﬂpouﬁﬁ%ﬂg {d\eikiin 8 Wherein ! i -CH,-phenyl or
met hyl - 0X0- 3a- (R S)-thiazol - £ yl met hyl - 2-33a- 4

R)-B
gS )7 hgnzyyﬁ%ﬁwgﬁtﬂhﬂﬂ a:@dcﬁ?pssmhsnw Gy 0)Clr-ox0- et hyl car banmoyl ] -1 - net hyl -
ethyl} carbam cpgci dﬁ@'ﬁasﬂf&ﬂheﬁ@%ﬁtu@%?@'b&ﬁgé&h& E@cdmfhqu G4l 28ed i n

General Procedure A nmol ) of

14F were cwm@elmwmdnszgwmeomg é&l(RfS)than)ﬂ-ZsmﬁhUla3-ggg-2caﬁa)ﬁr§t7o r aphy
E E/H[l ! Yy ?ﬁ@éhy&&%@%ﬁ%ﬁh&%ﬁ‘?(R‘i-‘%eﬂﬂnéﬁyrri‘e%‘i&l-z-'@o(e%yl]- NHerr]) 613
S) - benzyl oispatyriapiide2- ( 2- met hyl 3oxo0- 3a- (R S) -t hi Zol 4-
50" 1 Wbt 7 anmi B ai FORnEBIAEHA (REeRRRGT I, i 24 gt 5 YihuP H 2100 |
1 L of 4MNarinb-N-{2-(Bao(R)+benzyl2-methyl-8dxa2, 3wﬂb‘mh¢)mwmpyrézuo-mut 5 h.
;ih\e/em4)(()t lrjrgglmnd}yé_yr}“ﬁ]%)?én%wdg@g %R;f_@?{haﬁ-tsobu 'E_ak}mget hyl ene chloride to
The compound accordmg to claim 25 where the compound is 2-
am|no-N-[2-(3a-(R)—benzyl-z-methyl-a-oxo-z 3,33, 4 6 7-hexahydro-pyrazolo-[4 3-
15 c]pyndm-s-yi)-1 -(R)-benzyloxymethyl-z-oxo-ethyl]-nsobutyramlde L-tartaric acid salt.

27. The compound accordmg to claim 24 where the compound is 2-
ammo-N-[Z-(3a-(S)-benzyl-z-methyl-s-oxo-Z 3, 3a 4,6 7-hexahydro-pyrazolo-[4 3
clpyridin-5-yl)-1 -(R)-benzyloxymethyl-Z—oxo—ethyl]-|sobutyramlde

28.  The diastereomeric mixture of a compound according to ‘élaim 23

20 where said compound is 2—ammo-N-[2-(Sa-(R S)—benzyl-2-ethyl—3-oxo—2 3,3a.4,6,7-
hexahydro—pyrazolo[4 3-c1pynd|n-5-yl)— -(R)-benzyloxymethyl-z-oxo-ethyl]-
|sobutyram|de '

29. The compound according to claim 28 where the compound is 2-
amino-N—[2-(3a-(R)-bethI-Z-ethyI—S-oxo—Z.a,3a,4.6,7-hexahydro-pyrazolo[4,3—

25 c]pyridin-5-yl)-1-(R)-'benzyloxymethyl-z-oxo-ethyll-isobut_yr,émide’. |

30. The compound according to claim 28 whiere the compound is 2-
‘amino-N-[2-(3a-(S)-benzyl-2-éthyl-3-0x0-2,3,3a,4,6,7-hexahydro-pyrazolof4,3-
cJpyridin-5-yl)-1-(R)-benzyloxymethyl-2-oxo-ethyl]-isobutyramide.

31. The diastereomeric mixture of a compound according to claim 23

30 where said compound is 2-amino-N-{2-[3a-(R,S)-benzyl-3-0x0-2-(2.2,2-trifluoro-
' ethyl)~2 3,3a, 4 6 7-hexahydro-pyrazolo[4 3-c]pyndm-5-yl]— -(R)-benzyloxymethyl-z-
oxo-ethyl}-isobutyramide.
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- 2- OX0- ethvl]-lsobuty‘ranﬁ dé Lftaftaric acid To 4.6 g of the title conpound

~ of Exanple 14 in 20 nL of nethanol, a soHR&%on of 1.36 g of L- tartanc aci d

in 20 nL of nethanol.was ad@défl at about 0 C. The mixture 30 was warnme
room tenperature, 82irr e feompeundtaceording: tecipimodt where tke, W%Hﬁds h

d
resiaie was domitolAdd R Abndli-£ox2 12 2 AfifbdibetnfiPR5 2, 48 TGO

- 1ot7 about 1pﬁrlahﬂoptﬂau]pyndmﬁqﬂ-‘h(ijwlomQihvl}Z-@t%ihymwlgﬂﬂe The
m xture was cooled,fo rgomte f
title conpound as coI ?e%°§"rB§ g{ﬁ%rdﬁ@]g%lélgghegq”ﬂﬁ% Qg%e@nﬁna gf24he
?erBtenf) y|t |35 rre?hm@cnqzigmgg)ww:i-éxn;zqz a;aemnummm-za:slamwmxdwdm-

utyl ester nz box
ester A nmixt uPW?bl“If%clP&W'T #@kﬁ@gl E?"Pzé’&’ﬁ &ﬁﬂ'&%’g&@&%#@ﬁﬂgﬂge” ( E%%l
ng, 25.8 mmol) was jheat qlei diasiifeomerie rﬁixiurétofaé%uﬁ\pi:ﬂﬁﬂ [aeédirhﬁgftmrclahom 17

h. The reaction m xture was cooled to roomte t h
Et OAc (3 x 10@hers saidy comneuradmﬁ.%ammwa-&'ﬁk @xﬁ%&@g?ﬁ @%ﬁk@'ﬁf"\ﬁ’ teol

In vacuo. Theyg F‘%@%ﬁ{?ﬂ%gﬁﬁ‘%ﬁ?’ ‘3? Cf?-fhge @BF@&rﬁiblﬁH@?c]Hﬁims%%@Edﬂyl

acet at e/ hexanes si'red product as a yellowoil. 'H
NVR (250 Noiz, e@iptigabutyramid¢; 7.4 (m 5H), 4.2 (m 1H, 3.4 (m 1 H), 3.3

(dd, '1H, 3.05 (ddg 1 Hhe GonfpduRd d&dordifig 38 didlin 480 wheke thé Scompound is 2-
amino-N-{1-(R)-benzyloxymethyi-2-[3a-(R)-(4-fluoro-benzyl)-2-methyl-3-oxo- '
2.3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl]-2-oxo-ethyl}-isobutyramide.

36. The compound according to claim 34 where the compound is 2-

15 amino-N-{1-(R)-t_senz_yloxymethyl-2-[33-(S)-(4-ﬂuoro-benzyl)—2-methyl—3-oxo— |
2,3,3a.4,6_,7-hexahydro—pyrézolo[4.3-c]pyridin-5-yI]-2-oxo-ethyl}-isobutyramide.

37. The diastereomeric mixture of a compound according to claim 23
where said compound is 2-amiho-N-[z-(3a-(R,S)Qbenzyl'-z-ten-butyl-3-oxo- :
233346 7-hexahydro-.pyr_azolo[4,_3-_c]pyridin-s-yl)-1 -(R)-benzyloxymethyl-2-oxo- -

- 20  ethyl}-isobutyramide. | |

38. The compound according to claim 37 where the compound is 2-
amino-N-{2-(3a-(R)-benzyl-2-tert-butyl-3-0x0-2,3,3a,4,6,7-hexahydro-pyrazoloj4,3-
c]pyﬁdin-s-yl)-‘l-(R}benzyloxymethyl-z-oxo-ethyl]-isobutyramide

39.  The compound according to claim 37 where the compound is 2-

25 am|no~N-[2-(3a-(S)-benzyl-2-tert—butyl-3-oxo-2 3,3a,4,6,7-hexahydro-pyrazolo[4,3-
clpyridin-5-yl)-1- (R)-benzyloxymethyl-z-oxo-ethyl]-|sobutyram|de

40. A compound according to claim 5 whereineis 1, nis 1_: wis 1;

R'is -(CH)AY; |
where A' in the deﬁmtlon of R1 is phenyl, thienyl, thiazolyl, pyndyl or pyrimidyl
30 which is optionally substituted with one to three substituents, each substituent
being independently selected from the group consisting of F, Cl, Me, OMe,

CF3, OCF; and OCFH; |

tis0,10r2;
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3- Benzyw&,mmoxy I“ " Iloxo pi peri di ne- 1 car quwswmsad tert-

butyl ester A soluti*oncoftthe fgroduct from e ﬁ%f‘é [L above (1320
u

ng, 4.56 mot), pyrrolidine ( 972 ny, I?@rﬁﬁ"igﬂéﬁ% foni c acid
(33 nmg) in benzene (30 m) was refl uxeégs'th,h £ HP“T‘E'@I ecut ar sieves

Concent 1t 80475 I BRBrCHEERERG AnBhi LG8 7 PRV B 2 TG o0

cooled to ?ﬁmh lQopthbllﬁsubSMéWWnHvbmﬁéeastmsfnusﬂS each sibstituentibeings added

d
LCrpor at ur vieREdASH SpiSCIeNEETR the oraup coaamn o Er Ch b, MG I, D88RRRA o nt

H20 (5 nL)O@sHadded Af'ter refluxing for about another 2 25 h, the

reaction mxture was cooled to roomte erature andsextragted with Et OAc (3
x 100 nB). The ddnbi Heeprapqundiaccesdinglecial Moé"m'ﬁg(é?&’égﬂ@e?ﬁq"at ed in

vacuo. The v
heetatel nOEIoR] RSCRIENURR, [EH 0 P‘?ﬁf e A 8 5
(o]

7.35 (m 5_Rﬁ)lshmregqnnmeth¢thzl obutyloraPHCBsd (dd, 1 1) 3.1 (m 11, 2. 85
EWH?H) 2\,\% g;n 43g)§l’hezd|5§tér@bm£n§%lxtbpe of & c:bmﬁouna a@ordﬁ@to'éﬁﬂ bs 362

PCT/ | B96/ 0WHete sdid @ompsanthis-ahind-\b[2-(3a-(R18)benayldonb@d:d&:4,6,3- di car boxyl i ¢
S ABCTENEE BT H AP T e S

|sobutyram|de

O

| 43, A compound accordlng to claim 42 where the compound is 2-amino-
N-[2—(33-(R)-benzyl—3-oxo—2 3,32,4,6 7-hexahydro-pyrazolo[4 3-cJpyridin-5-yl)-1-(R)-
benzyloxymethyl-2-oxo-ethyl]-|sobutyramlde _
15 44. A compound aooordlng to claim 42 where the compound is 2-amino-
N-{2-(3a-(S)-benzyl-3-0x0-2,3, 3a,4,6,7- hexahydro-pyrazolo[4 3-c]pyr|d|n-5-yl)-1 -(R)-
| benzyloxymethyl-z-oxo-ethyll-nsobutyramlde _
' 45. A method for increasing levels of endogenous growth hormone in a
human or other animal whlch compnses admlmstenng to such human or animal an
20 effective amount of a compound of claim 1. L |
46. A pharmaceutical composition useful for increasing the endogenous
production or release of growth hormone in a human or other animal which
comprises an inert camier and an effective amount of a compound of claim 1.
47. A pharmaceutical composition useful for increasing the endogenous
25 production or release of growth hormone ina human or other animal which
comprises an inert carrier, an effective amount ofa compound of claim 1 and a
growth hormone secretagogue selected from the group consisting of GHRP-6,
Hexarel‘m GHRP-1 growth hormone releasing factor (GRF), IGF-1, IGF-2 and B-
HT920 oran analog thereof. ' '
30 48. A method for treatmg or preventmg osteoporosus which comprises
| administering to a human or other animal in need of such treatment or prevention an
~ amountofa compound of claim 1 which is effective in treating or preventing

osteoporosis.
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about 40 [err]C for aboutt 05 Wh. SThe [err] - ket
t hen added, followed by pyridine (0.2 m-128-5

about 40 [err]C the reactiOrf*m xture was concer r ed tn vauo a,nd
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(D) - 2- Ami B0- 34dmpofle di chl or o- benzyl oxy) - propi oni ¢ aci d hydr ochl ori de A
jc.acid To

a stirred sol uti orP®f @@%@W@"Q@“’Z"'ﬂm %}%%P—g '%W#P & about
 Olerr] C vas ddadsiVaiieRidiie, sy isiBoiaibdvith a Gmiehn ver about a 10

m nute perio e reaction mxture was stirred Tor about 1.75 h at, about O

[err] C, then about5R0 Bmhw&amml@m%fﬁﬁ‘@e'ﬂ'ﬂ"é?“ﬁ@l&ﬁ“ﬂﬂ@’?tﬁ‘“about 0

[err]C, a solut '@@c?&sxﬁ!ﬁée aﬂéln{]hgl?gkpggggﬁ rééucﬁﬁ ﬁg R Protein'lodd\ue( 5 M )

" was added dro

e rea xtu

to warmto about 23

- [err] C ang weto chidriic iinegso acwmahngmodmd lnéahng,\msacpglcmatmg therecovary.otbu

i

oo ke W by A, S
saturat ed aqugdiiinisiringdo atharashabintheed of eudly tréatnientargameurit4af axompoiind ptide
GO [orr]): _dolams1 whshisheciip in Bomaig Flepse & Fngopéncus rawin Jefnpie.”, " -
b 1 H),
3.8 (dd, 2 H) , 1. 1s3s, Ahéthdfor irovingdscittétreniyth] moliiBl), maintenance of skin
15  thickness, metabolic homeostasis or renal homeostasis, which method comprises
. administering to a human or other animal in need of such treatment an amount ofa
compound of claim 1 which is effective in promoting release of endogenous growth
hormone. | _
53. A.method for the treatment or.prevention of osteoporosis which
20 comprises administering to a human or other animal with osteoporosis a combination
of a bisphosphonate compound and a compound of claim 1.
54. A method for the treatment of osteoporosis according to claim 53
wherein the bisphosphohate compound is alendronate.
55. A method for the treatment or prevention of osteoporosis which
25 comprises administering to a human or other animal with osteoporosis a combination
of estrogen or Premarin® and a compound of claim 1 and optionally progesterone.
56. A compound according to claim 2 wherein b is 0; X® and X** are each
independently hydrogen, (C4-C)alkyl or hydroxy(C4-Cs)alky!; '
R® is selected from the group consisting of 1-indolyl-CHo-, 2-indonI-CH2-. 3-indolyl-
30 CH,-, 1-naphthyl-CH,-, 2-naphthyl-CHa-, 1-benzimidazo|yl—_CH2-, 2-benzimidazolyl-
CH,-, phenyl-(C,-Cy)alkyl-, 2_—pyridyl-(c1-c4)alkyl-, 3-pyridyt-(C4-Cy)atkyl-, 4-pyridyl-
(C4-Co)alkyl-, phenyl-CH,-S-CH,-, thienyl-(C4-C,)alkyl-, phenyl-(Cq-Cs)alkyl-O-CH,-,
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The pr owost24369m st ep #
in 4 MHC/dioxane (10) m). REPLAGEmMt 17/ K. TheMrewcti on m xture was

concentrated in vacuo To grve Lc%%al e yellow solid (100%9. M5
(APCl): 265 (MHl). " WD 97/24369. B

T | B0 Ot TR B A e, el o

synt hesi ze@-CH,-3 pyrdyHOHpeDCH- | pymndgkCH@Ob@Hz-mdmde@-Cdﬁmz, bed in

matori ai . Bot h WRERRIY Al ebfronfE)cBUR v BETARY Tar’ K re ' Rbhidt

st ereoi soner cegijstitAéd t Wwith CoreC 36 batireef stlbaltuidms( e eath ufstmstm)erwe Ibemg

i sol ated. Ma ec. thod = I I

25 and %6 1. RAAPITETS saieaedrom she group.corBIIOD 21 SIRRHSRRIN, PP orr]

wherein for bot g xg@ﬁaegc?:?oﬁ%gz&,ﬂﬂs phenyl and R2 is net hyI Wnere
an

exanple 25 is the R R i sonmer exanpl.e 26 is the S, R isoner. Exanples 25
and 26 were synbhesi i\ed“¢th°%1nf°&nﬁieodfﬂ§§“%¥nﬁér°§t®°mﬁ%5'§)r‘ﬁb'§ﬁuﬁ@'gpﬂﬁ9§cr| bed

i n Exanpl e n?lﬁn rﬁit agﬁgh‘%hngr totert Aftivial Wﬁpeﬁagp&oslgxé‘mu?a%oﬁsof

starting er a
caIc:tomn anda compound of claim 1.

10 58. A method to increase IGF-1 levels in a human or other animal
deficient in 1IGF-1 which comprises administering to a human or other animal with
IGF-1 deficiency a compound of claim 1. '

59. A method for the treatment of -ostéoporosis which comprises
adininisfeﬁng to a human or other animal with osteoporosis a combination of an

15 estrogen agonist or antagonist and a compound of claim 1. '

60. - A method according to claim 59 wherein the estrogen agomst or
| antagomst is tamoxifen, droloxifene, raloxifene or idoxifene. ' '
61. A compound of the formula

CHz)e (CH2)I‘I

(CHz)w

20 ' {)}
; the racemic-diastereomeric mixtures and optical isomers of said compounds and the

pharmaceutlcally-acceptable salts thereof, wherem
eisOort,
n and w are each independently 0, 1 or2, provnded that w and n cannot both be O at

25 the same time; '
R' is hydrogen, -CN, -(CH,);N(X®)C(O)X, -(CH;).,N(X“)C(O)(CH;).—A
-(CHNO®)SO,(CH)rA', -(CH2)N(XY)SO,X?, -(CHNXICIOINCC)(CHo)A',
ACHNOCICIOINGXT)(X), HCH)CIOINDXHX), (CHz)COINOCNCHo)AA',

This Sheet Has Been Replaced




chr omat ogr 3pGlesasgPar “U Hﬂ! u “Ilsepar at e [S. MBssSp&pMosnpisscach
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Exanpl es 27 to 159I|stecf|ntﬁetable bel ow, reﬁgs% ug BEEdofidi ng to

the 20 schene illustrated below by coupl Ft- ] : Pel S bstitut ed

- dj fa bel h
P S annr cor CHRGEIORE LR RGBT POV racner o

- the procedur es.(éﬁ)coc eﬂcra;y EXatmlriS‘ioé@)ﬂW H&raea’, YEHHOSBNX00),

PCT/ 1 B96/ 01353 0']( azal one- eri d| nes
prepar ed anal ofSHGIRAXC QP":)@P (GHi}-A', - NOHCSE) crl bed in Exarrpl es

ok et e (CPRMOLSORDR HEHI SR Y | Bl 69@‘*;}?3(1 i three
steps anal c’c'gous(Cth:n)alkﬂe-(ﬁHﬁkAau(@iz)@l@ae@ﬁQ@fbalm ¥'-I3ACe)alkylnpl e 23B
B S L Rt of G i oo G S
- dl H 4-t hi azwhere the aiyeraydd cycloalkyl grougth the defitftion of R' are optionally
| substituted with (C,-C,)alkyl, hydroxyl, (C4-C,)alkoxy, carboxyl, CONH,,
-S(0)m(Cs-Ce)alkyl, -CO,(C4-C)alkyl, 1H-tetrazol-5-yi or 1 to 3 fluoro;
10 Y'is O, S(O)m, -C(OINX®, -CH=CH-, -C=C-, -N(X*)C(O)-, -C(OINX"-,
-C(0)O-, -OC(O)N(X’)- or -OC(0)-;
qis0,1,2 3o0r4;
tis0,1,20r3;
said (CH), group and (CH,); group may each be optionally substituted with 1
15 to 3 fluoro, 1 or 2 (C,-C..)atkyl,_ hydroxyl, (C4-C,)alkoxy, carboxyl, -CONH,,
-S(O)m(C+-Ce)alkyl, -CO,(C4-C,)alkyl ester, or 1H-tetrazol-5-yl;
R? is hydrogen, (C-Cg)alkyl, -(Cq-Cs)alkyl-(Cs-Cg)cycloalkyl, -(C4-Coalkyl-A’ or A'; -
where the alkyl groups and the cycloalkyl groups in the definition of R? are optionally
substituted by hydroxy!, ~-C(0)OX, -C(OIN(X®)(XE), -N(XE)(X®), -S(O)m(C+-Cs)alkyl,
20 -C(O)A', -C(O)(X®), CF;, CN or 1 to 3 halogen;
A' for each occurrence is independently (Cs-C-,)cycloalkenyl phenyl or a partnally
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally
having 1 to 4 heteroatoms independently selected from the group consisting of

oxygen, sulfur and nitrogen, or a bicyclic ring system consisting of a partially
25 saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally
having 1 to 4 heteroatoms independently selected from the group consisting of
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms
independently selected from the group consisting of nitrogen, sulfur and oxygen;

30 Al for each occurrence is independently optionally substituted, in one or
optionally both rings if A' is a bicyclic ring system, with up to three
substituents, each sm_nbstituent independently selected from the group
consisting of £, Cl, Br, {, OCF3, OCF,H, CF3, CH,, OCH3, -OX?,
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542 PB 38 -S{Q)m(Q:-Celalkyl, pttt-tettazol-5-yl, hebyldi pEBEEh phengidleyloxy, PB

57/ 24560 = HidBhehyl, methylenedibxy NOSIXS, -NOOICIONRSONESRL 355 111

40 d2 Me  dchgo,-phenyl, -N(RESELXT, LCONX' X2 so,nxﬂx&'- -NX“SKPM’ 41 di

henyl 1 11 6 henyl
30 - thiophane  -NSEONKI BB S0NXI B NxCgiKE imidazolt, thigzpiiyafd -
220 i @ECl 44etrazdm phdided ﬂhbﬁ HYA‘ ns opttonallﬁsl‘xbé?iﬂ.ﬂed with methgﬁ@dwxy PB
pheny! the i}lrcPﬂ ly be substngtpgl by one mﬁhxlﬁned'my Me pheny!
‘511 gh' azol X:DCI 513 where X*Bistijdrogéh or Btionalif 8G88fituted (C,-Cealiy; t N azol Yl
the optionally substituted (Cy-Cealkyl defined for X" is
10 optionally independently substituted with phenyl, phenoxy, (C+-

Ce)alkoxycarbonyl, -S(O)m(C+-Cg)alkyl, 1 to 5 halogens, 1to 3
hydroxy, 1 to 3 (C4-Cso)alkanoyloxy or 1 to 3 (C,-Ce)alkoxy:
X2 is hydrogen, (C4+-Ce)alkyl, pheny!, thiazolyl, imidazolyl, furyt or
thienyl, provided that when X'2 is not hydrogen, X'? is optionally
15 substituted with one ib' three subétit'u'ents independently selected from
the group consisting of Cl, F, CHs, OCH, OCF and CF;
or X" and x” are taken together-to form -(CH,),-L’ -(CHz), ;
tis CO3)(X?), O, S(O) or N(X?); -
r for each occurrence is mdependently 1,20r3;
20 X2 for each occurrence is independently hydrogen. optionally substituted (Cy-
| Ce)alkyl, or optionally ‘substituted (Cs-C;)cycloalkyl, where the optionally ‘substituted
(C4-Ce)alky) and optionally substituted (C,-C;)cycloalkyl in the definition of X2 are
opﬂonally independentiy substituted with -S(O),,.(C1-Cs)a|kyl -C(0)0X3 1to b
halogens or 1 to 3 ox3;
25 X for each occurrence is independently hydrogen or (C4-Cg)alky!;
X® for each occurreiice is independently hydrogen, optionally substituted (Cq-
Ce)alkyl, (C-Ce)halogenated alkyl, optionally substituted (C-C;)cycloalkyl, or (Cs-
Cﬁ-halogenatedcydoalkyl, where optionally substituted (C,-Cg)alkyl and optionally
substituted (C4-C;)cycloalkyt in the definition of X° is optionally independently
30  substituted with hydroxyl, (C,-C,)alkoxy, carboxyl, CONH,, -S(0)(C4-Cg)alkyl,
-C0,(C4-Cy)alkyl, 1H-tetrazol-5-yl or 1 or 2 (C4-C,)alkyl; or
where there are two X® groups on one atom and both X® are (C;-Cg)alkyl, the two
(C4-Cs)alkyl groups may be optionally joined and, together with the atom to which the
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“4-thiazolyl 589

' 583 APCI 53 dl1 Me- - ' 4-F-Ph + -13%h

L d2 M 4-F- Ph ‘phérsil 524

. 4-F-Ph - tw®X] grekps are attachedForm a 4- tep- aembew_d nnoeoptlonaﬂynaavms oxygen,

" 3-C-Ph wP3PNx?. - PB.57  dl M 4- F-Ph 3, 4-di - F- Ph

: 560 APC BYRrOGX 4- F- Ph ~ 3,4-di-F-Ph 560 ‘APC

- 59 dl,2 Me 4- Fxbls hydrogen or ICpLe)atkyl optmnally subatituted withAg@rol) andd| , 2 Me

- 4-F-'Ph | g1 dl Me 4- CF3- Ph

" 4-Cl-Ph i Toggaph bcurranes 'sé‘}‘%peﬂi’?'ﬁ'@gq o crs-pn 4-Cl - Ph

: 609 ARSI ﬁﬁh thettbroﬁsolﬁat 3-pyri dyI phenyl 508 PB

164 -dl Me eny!

i 2-qui nol i nyl pﬁ’@ﬁy* cannot be hyd%gn \%hen pgsagtacheqﬁo CI@?”(SSpiqlﬂ ?h?l %E‘?I

. phenyl C(o$§é94c(0)x12 ) &Vorsoqx"" Ma 2 pyrdyl phenyl

| 506 PB 68 2-pyrid 506 PB 69

- dl, 2 Me 2- pylhem is hvdrosﬂnz&hel' RDHF not 'CH"CRBIE!’!?"V‘SGI APCI 70 d M

¢ 2-pyrdyl 3-Cl gb hi Oﬂ%ﬂ?p a éiwn fin M 2-pyridyl

! 3-CF3-Ph 575 PE T %T”réﬂ‘%éémm PR Ph 3, 4- di - F- Ph
579 AFCI w3sOant;2 Me 2, 4-di - F- Ph 2. pyrl dyl 544 PB

nis 1; '

R' is hydrogen, ~(CH,),-(C3-Cr)cycloalkyl, ~(CH,)-A" or (C1-Cyg)alkyl where the (C4-
Cio)alkyl and (C;-C;)cycloalkyl groups are optionally substituted with 1 to 3 fluoro
and A' in the definition of R' is optionally substituted with 1 to 3 substituents
15 independently selected from the group consisting of F, Cl, Me, methoxy, CF;, OCF,
and OCF;H
R? is hydrogen, (C,-Ce)alkyl (Co-C3)alkyl-{C3-C;)cycloalkyl, phenyl, or (C;-Cj)alkyl-
phenyl where the alkyl and phenyl groups are optionally substituted with 1 to 3 -
~ substituents independently selected from the group consisting of F, CF;, OH and
20 methoxy. o - | |
63. A compound according to claim 62 whereinwis 1; eis O; R' is -
-CHz-pyridyl, -CHy-thiazolyl, or -CH,-pheny! optionally substituted with 1 to 3
substituents independently selected from the group consisting of fluoro and chloro;
and R? is hydrogen, (C4-C,)alkyl or phenyl where the (C4-C,)alkyl or phenyl groups in
25 the definition of R? is optionally substituted with 1 to 3 substituents 'independen'tly
selected from the group consisting of fluoro, hydroxy or methoxy.
64. A compound according to claim 63 wherein R’ is _-CHz-phenyI and R?
is methy! or hydrogen.
65. A compound according to claim 64 wherem the compound is the 3a-
30 (R)enantiomer. _
66. A compound according to claim 64 wherein the compound is the 3a-
(S) enantiomer. |
67. A compound of the formula
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74 di M . 513 APCl 75  d2 M
4-t hi azwb>d7m369phe T" “""u " | I\/\D 97/ 2436@T1/1896/01353
5-1 |azo y

PCT/ | B96/ 01353 11 phenyl 513

PB 77 d E - 2 pyrl dyI phenyl Pl PR | 2 FEt

phenyl 4-thiazolyl =541 -0 79 HlTHlEtSHEETp'Ih%ﬁr@EEN

3,5-di -CF[err]Ph - 656 “'PB 80 dl, 2 £ [pphenyREPLACEDS, 4. dj - F- Ph

556 PB 81 dl Et 2, 4-di - F- Ph R" 12, 4- di 593 APCl 82

d2 Et 2,4-di-F-Ph 2, 40dj - F(CHp)e
2,4-di -F-Ph . 2-CF3-Ph . - f
2- CF3- Ph 625 APCI 85

RGBza  APCI 83 -dl ' Et
PCl S4iz\%0d2: Et .. 2, 4-di-F-Ph

S R = 2|4d| F- Ph 3, 4-di - F- Ph
593 APCI 86 d2 Et 2,4-§i - F- Byl 3, fedl; - Ph 593 APCI 87
di Et 2- pyri dyl 3, 4-di - -PhN o “PB 88 d2 Et
2- pyri dyl 3,4-di-F-Ph R 607 PB 89 dl: Et 4-CF[err]-Ph
2, 4-di - F- Ph 625 APC (Bﬁt . 4-CF[€rr]-Ph 2, 4-di - F- Ph
625 APCI 91 d1 Et 4- CF[err] 3-a-ph 623 APCI
92 dl1 Hhe racémid-fiastetednfieric mixtdreS ahih optlcal nsom£r§30f sald /éBﬁpoeﬁds d2 Et
4-CFlerr]-Ph .~ 4-C-Ph 623 APCI

5 2' is methyl, BOC, CBZ, CFLC(O)-, FMOC, TROC___. trityl, tosyl, CH,C(O)- or
optionally substituted benzyl which is optionally substitufed with methoxy, dimethoxy
or nitro; | |
eisOor1; _ _ S

_ nand w are each_ iridepenc_lently O, 1 er 2, provided thatwand n .cahnot both be 0 at
10 | the same time; | | o o
R' is hydrogen, -CN, -(CH,)N(X®)C(O)X®, -(CHz).,N(X")C(O)(CHz).-A
- ~{CHZ)N(X®)SO,(CHR)-A", <(CHo)N(X")SO,X°, -(cHz).,N(X“)C(ow(xs)(cm).-A‘ :
-(CHR)NO)COINGX)(X®), «CHZ)CIONOX), -(CHz)qC(ow(x°xCHz)t-A’
~(CH,)C(0)OX’, ~(CH2),C(O)O(CH,)-A', -(CHz)qox" -(CHZ)QOC(O)XB
15 ~(CHy)qOC(O)(CH)A', -(cHz)qOC(O)N(X")(CHz)rA‘ -(CHz)qOC(O)N(X")(x“)
" ~(CH2),C(O)X", -(CHz)qC(O)(CHz)rl‘\1 -(CHz)n.N(X")C(O)OX6
-(CHR)NOXASON(XB)(X?), (CH2)S(O)mX®, ~(CH) S(O)m(CH)-A",
-(Cr-CroJalkyl, (CH)A', -(CH,)q ~(Cs-Cy)cycloalkyl, -(CHz)q-Y -(Cr-Celalkyl,
-(CH)-Y "-(CH)-A" or -(CHz)q-Y1-(CHz).-(Ca-C7)cycloalkyl
20 where the alkyl and cycloalkyl groups in the deﬁmtnon of R1 are optionally
substituted with (C1-C4)alkyl hydroxyl (C,-C..)alkoxy. carboxyl CONHz,
-S(O)m(C,-Ca)alkyl -002(01-04)alkyl 1H-tetrazol-5-y| or 1 to 3 fluoro;
Y'is O, S(0),,, -CO)NXE, -CH=CH-, -C=C-, -N(X°)C(0) -C(O)NXE,
-C(0)0, -OC(ON(X®) or -OC(O);
25 qis0,1,2,30r4;
tis0,1,20r3;
said (CHy)q group and (CH2), group may each be optionaliy subststuted with
hydroxyl, {C4-Cy)alkoxy, carboxyl, -CONH,, -S(O)m(c,-cs)alkyl
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Q%Et

Hager AP ”ﬂ‘“é"’[ HIIEIWIIIH i Wh

3. 4-d =,| Tﬂhﬁ SHEET HA§ aEtay F
590 oR 08 d | e 31884]l. O - FREPLACED ) PB 99
d2 Et 4-Cl-Ph .  3-5-di-Cl-Ph 622 BB 100 dI Bt 4-Cl - Ph
- 3-Cl-Ph : 589002(C1F!B.)alml 1H-etrazil-5-yl, 140 3ifluprp or 1.or 2 (L) alkyl,
' 589 PB 10 ] | =5 1 PR 1103
o E 2 i€ hyarbben, (Gl (CoCaraligh(C: Eaichgbily. -(GREdaIy-A" §FHTDS
3-d -Ph wl'lia?ethe alkyl RGips 5hd the dfclodlkyl groupsfin the definition oBR&IarPhptlonally
572 ° APC 1.9 Ft o P |
107 dl, 2 Et E ‘Ng‘eﬁl’f‘"% hyd'°"§' QLGQDBIE‘ Pﬁ‘o)ﬁ(’éﬁg ) -'N(x”)gg‘&l 'siég'%cﬂf:?)fﬁ%

g[ err] ﬁ[ esr] -chttem -C(O)(X®), R RENZPIMtb 3 halogeR5 APCI éog d1 »
CF{ :J; H CH{ :; H lghfggﬁach occurrerg:egsdpdqéenaﬁntly (%?cycloalkgp@, l}gllyjf or . partially

CF CH h -
~CFerr] CH err] dahpaeh, fully satiira't_bdj lor Qﬂm;P unsatu@fé’d 4 - to Mmbered’\lﬁng %ﬂogﬁﬁ\/

. PCT/ 1 B96/ 01353 -113- 112 CFl.err]CH err] ny
61.0.2  APCl havieg 1do 4 d]e[asfpatpmﬂ[ indepensiratiy ﬁelected frorg the (group mensisting of
. 610. 2 APCI oxygen, sulfur and nitrogen, or a bicyclic ring system consisting of a partially

10 saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally
having 1 to 4 heteroatoms independently selected from the group consisting of
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms
independently selected from the group consisting: of nitrogen, sulfur and oxygen; -

15 | A' for each occurrence is independently optionally substituted, in one or
optionally both rings if A' is a bicyclic ring system, with up to three
substituents, each substituent independently selected from the group
consisting of F, Cl, Br, I, OCF3, OCF,H, CF3, CH3, OCHs, -OX¢,
-C(OIN(C)(XB), -C(O)YOX®, oxo, (C1-Ce)alkyl, nitro, cyano, benzyl,

20 -S{(O)m(C1-Cg)alkyl, 1H-tetrazol-5—yl, phenyl, phenoxy, phenyialkyioxy,
halophenyl, methylenedioxy, -N(X®)(X5), -N(X®)C(O)(X®), -SO,N(XE)(XE),
-N(X%)SO,-phenyl, -NOC)SO,X?, -CONX''X™2, -SO,NX''X"2, -NX®SO,X",
-NXPCONX''X"2, -NX®SONX''X"?, -NX°C(O)X'?, imidazolyl, thiazolyl and
tetrazolyl, provided that if A' is optionally substituted with .meth_ylenedioxy

25 - then it can only be substituted with one methylenedioxy;

where X! is hydrogen or optionally substituted (C,-Cg)alky:
the optionally substituted (C,-Cg)alkyl defined for X'' is
optionally independently substituted with phenyl, phenoxy, (C4-
Ce)alkoxycarbonyl, -5(O)n(C+-Ce)alkyl, 1 to 5 halogens, 1 to 3
30 hydroxy, 1 to 3 (C4-C4o)alkanoyloxy or 1 to 3 (C4-Cg)alkoxy;
X' is hydrogen, (Ci-Cs)alkyl, phenyl, thiazolyl, imidazolyl, furyl or
thienyl, provided that when X'2 is not hydrogen, X'? is optionally
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114 dl CF[err] 3,5-di -Cl-Ph 643 APCI 115
d2 CF| wos}vﬁclﬁagrr] H”Hll E‘ |5 di - Cl - Ph - 644  pcTBP@13B16 dl
CFlerr]CH err] BT ARCL di
CFlerr]CH err] phenyl : 3,4-di- F Ph ; dz2
CFlerr]CH err] phenyl =~ 3,4-di-F- BAc- 9 dl,2
CF[err]CH err] phenyl 4-1t hi gz dl, 2
CFlerr]CH err] 2,4- dlsu&tugﬁdwvtﬁtwﬁta%r\ée substltug_ i'j gfr , 2

Crlerr] CHerr] 2, 4- ditnélroblp conlstiny 1| B, CH, OCIQﬁ@JCFaand/GF;V 122 di

CFlerr]CH err] 2,4-F- Ph dz2
CFlerr]CHerr] 2,4- F°PH(" a"d X?’ %'Fﬁa'iﬁﬁ together to f°'6'zéc"'z)r"-1 &5&» 124 d1
CFlerr]CH err] 2,4-F-Ph 8 : O),, or NOF¥7 - APCl 125 dz2
CF[err]CH err] 2,4-F-Ph s 3()?_)642! @! I OF ()5"? APCl 126 dl, 2

CFlerr]&H err] 2, 4-F-Ph rforﬁﬂQ‘rH"&E'ES?'}ﬂe 'smdepemﬂﬂ 20p8 127 d1

g% :; H g{ Z(r"’nor gééglﬁ;l Sélfrrence & ﬂiogPeﬁaéngg hydrogeﬁﬂ%phonallﬁ%%s@éd (C,d-2

CF[ er r] CH[ &gidikyk- qmptlggally subsmmedj(c:,i:cmycloalkyl where the: optlmaﬂ;esubstlt!aed

Gl o 1] G SEpoR b ptionaty o sthig R Corovciodit in he affpiotior X' bee
CF[ er r ] CH| epti¢ndly pmdepbddently suibSitbteeh with -S(O),..(Oc“qft:’s)alkyl -CE)E, 1 2 5
Lo a0, 2P e Pest 4
CF[ err] CH ofdr e’hcmaccdyénce is iridependently Ridrogen or (ﬂ.-]cs)alkyl PB 136 di
g% g: H a% gsri -%r p&é.,rrenoe 3|sdndpner%enﬁy hydrogﬁ;g optnonal'yBsgggltute& 1(C1
Crlerr ] CH[ egjdiky?- (@4 Chyhalogenatett Gikyl, Mpﬁmnesubstuﬁﬂe"a (18, &Ridalky!, or (Cs-
Cﬂ-halogenatedcycloalkyl where optionally substituted (C,-Cs)alkyl and optionally
16  substituted (Cs-c-,)cycloalkyl in the definition of x“. is optionally independently
substituted with- hydroxy'll (C4+-C,)alkoxy, carboxyl, C’ON'HZ,;-S(O),,.(C-,-'Cs)alkyl,
-002(01-04)alkyl 1H-tetrazol-5-yl or 1 or 2 (C4-C,)alkyl: or - _
where there aré two X° groups on one atom and both X° are (C,-cs)alkyl ‘the two
(C4-Ce)alkyl groups may be optlonally joined and, together with the atom to whlch the
20 "two X8 groups are attached, form a 4- to 9- membered nng optionally having oxygen
sulfur or NX7 - -
X is hydrogen or (C,-Cs)alkyl optionally substltuted with hydroxyl; and
m for each occurrence is mdependently 0,1o0r2;
with the proviso that: . -
25 X8 and X'2 cannot be hydrogen when it is attached to C(O) or SO; in the form
C(O)X8, C(O)X "™, SO,X° or SO, X%
when R? is hydrogen then R' is not -CH=CH-pheny!;
when R?is H and R’ is -CHz-CH=CH-Ph, then Z'® is not BOC;
when R?is H and R’ is then Z1°° is not BOC;
30 when R2is H and R' is :CH,-C(CHy)=CHy, then 2'™ is not BOC; and
when R? is phenyl and R" is -CHa, then Z'® is not CHyC(O)-.
68. A compound according to claim 67 wherein'
wisOor1,; |
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g S I O
pyr dyls

CF[err] CH err c . 609 PB 142 dz2
Cr[err]CH err] 2-pyridyl 4-Cl - Ph -137- 609
CFlerr]CH err] 3-pyrdyl 2,4-di - F-Ph 612

CFlerr]CH err]nB-Yyri dyl - 2- CF3- Ph 644

CFlerr] CH err] ,8 610 .
Gl orr] G or r] 20 RO ooy Booez,

CF[ gr r] CH er r ] RhisOvfdeegen, RCH),-(CsLABychalkyl, -(CHy)rA" ‘81§1-C1o)a!kﬂ:\@ere hEAEC -
97/ 24369 .
148 d1 CF| eP?‘?ﬂ‘_}tl 2an rd](CL?- Ighoalkyl grougs re, opEorﬁ{y subﬁﬂt’gﬁ% Q%ﬁ%ﬂ&%

d2 CF[err]sH and ]A 4inCthePdefinition oB,R& isi optioRAlly substituded! with 1 B3 19.Mbstitugnts

CF CH Cl - Ph
CF% 2; H CH% 2; H i éﬁtly selecteé frgrrh he(gro%conmstm%?gF Cl, qughié;)ﬁ. g%Fa and
CFlerr]CH err] O&Fg-l* Ph 3-d -Ph 642 PB 153 '

CFlerr]CH err] 4-Cl-P

b CF[err]cH err] 43§:h¥5'ﬁ°93“ (Cy- C§- g%j P{&P'%"‘V"(crcg%d“'ky' “i‘s&’ '(Cd'}i Jalkyl-

CF% :; H CH% :; H Iierlét Where the alkgl 4nd thﬁnﬁ groups aré%gtlona“y dﬁBsﬂtEﬁd wﬂﬂ 1t03

CFlerr]CH ®r] smqhtqqnts mdependgntjy sphcted from the group consnstlpg ojg@; C&l OLH and
Crlerr] CH er r] ofpdve- Ph 2- CF3- Ph 656 APCI '

69. A compound according to claim 68 wherein '™ is BOC; wis 1; e is 0;
R! is -CH,-pyridyl, -CH,-thiazolyl, or -CH,-phenyl optionally substituted with 1 to 3
substituents independently selected from the group consisting of fluoro and chioro;
15  and R?is hydrogen, (C,-C4)aikyl or phenyl where the (C,-C,)alkyi or phenyl groups in
the definition of R2 is optionally substituted with 1 to 3 substituents mdependently
selected from the group consisting of fluoro, hydroxy or methoxy.
70. A compound according to claim 69 wherein R'is -CH,-phenyl and R?
is methyl or hydrogen |
20 M. A compound accordlng to claim 70 wherein the compound is the 3a-
(R) enantnomer _
72. A compound according to claim 70 wherein the compound is the 3a-
(S) enantiomer.
73. A compound of the formula

25
0 4
| =
e | PLUISEN | ~ N
ﬁ/ N,
(CHZ)w Rt 0
(V)
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159 di,2 CF[err]CH[er]T' - VE=Rh
Not e: | rWONIP2436Hve t ablfp,

Qllill M e | povmmssoisss

stereocheni stry at the l&3 pd _ | cate in the structure)
of the pyrazal one- pi peri di ne groups e--_.a.-,n d2 ref er to isomers that were
chromat ogr aphi cal .y, separated; dl1,2 refefs to a mxture of | somers.

Abbr evi ati o g% y ?f"ﬁ’ ticle
bombar dment% ﬁﬂépléﬁgeérﬂn%i%k@?@!&p%@suggdclzflisﬁqn%%l IOT oni za Qo tﬁ‘l

fol |l owi ng awbemsiR data for the conpounds of the above table as indicat ed

(m 51, 5. B HBeRCeA el Hadh TRod, gt shq origbiony byt o1

Exanpl es 67b&z@8ﬂhlbh isrc}ﬂtioh&ll? gubstitutédowititrhetiiofy)dimethBxyBar riso; 1H), 8.6 (t

FH., 80 (t, 1H, 7.35 (s, 5H, 5.15 (s, 1H, 4.6 (bs,

. ﬁﬁl‘fqﬁ’ '3.65 (m2H), 3.2 (s, 3H), 2.75 (m 2H), 1.65 (s, 611).
EX&WD' e 128n ahéw are éWRu(deQn&iiﬂ, 014 -orEOpyovitied that(w an&H)canﬁotﬁbdtﬁbeb@t 8.5

(t, 1H, 796(t 1I—& 9 (d, 1 H, 7.45 (d, 1H), 7.33 (d, 1H, 5.2 (s,
1H), 46(se§ﬁ5“° (ml 4.2 (m 2H), 3.9 (m 4H), 3.5 (m, 3.2 (m
2H), 2.8 (dy ls%We -6H) 15 Exanples 129 & 130: [err]H NWVR (400
MHz. d4- IVEO—Q % t,2H), 7.43 (q, 1H),

6.90 (t, 1HR, i§ hmrogﬁm -CNA)(CI:L)W%%&XZ -&@FP-!M(X%@(&@WM m 1H, 3.7 -

137: | (M9 T HREROO SOy el DIoHINGASEC *ﬁ*““"bzséw)@ﬁaw To Tt 2

M, 725 ( I CHIOCCOINGE mcmmomcx oty -(%)@(@N(mm A(m 1H,

\?/)\0897} ’24309 oy ACPac o deHa EloIc(Chel A, 1 OxE. m"“&(&’g&/ IGBQZ} 0?3?)3
-(CHZ){OC(O)CH)A", {CH)qOCIOIN(X®)(CH A, -(cuz)qocm)mx“)(x“ -
~(CHR)C(O)X®, -(CH2)eC(O)(CH AT, -(CH)MNEC(O)OXS,

15 {(CHINO)SONC)X), -(CH2)S(0)X’, ~(CH)S(O)m(CHaIA', |
~(C+-C1o)alkyl, -(CH2)rA', «(CHy)g~(Ca-Cr)cycloalkyl, (CHy)g-Y'-(Ci-Colalkyl,
~(CHp)¢-Y'-(CH2)-A or -(CH;).,-Y‘-(CHz).-(Cs-Cy)cycloalkyl ' :

where the alkyl and cycloa!kyl groups in the definition of R' are: optionally
substituted with (C4-C,)alkyl, hydroxyi, -(C,-C_.)alkoxy, carboxyl, CONH,,

20  -S(O)m(Cy-Ce)alky!, -CO(C4-C,)alkyl ester, 1H-tetrazol-5-yl or 1 to 3 fluoro; -

Y'is O, S(O)m, -C(O)NXS -CH=CH-, -C=C- -N(XG)C(O) -ccomx6
-C(0)O, -OC(O)N(X®) or -OC(O);
qis0, 1,2 3o0r4,
tis0,1,20r3;
25 said (CH,), group and (CH_) group may each be bptionally substituted with

hydroxyl, (C4-C,)alkoxy, carboxyl, -CONH,, -S(O),(C4-Cg)alkyl,
-CO,(C4-Cy)alkyl, 1H-tetrazol-5-yl, 1t0 3 ﬂuprp or 1 or 2 (C4-C,)alkyl;

R? is hydrogen, (C-Cg)alkyl, ~(Co-Ca)alkyl-(Cs-Co)cycloalkyl, -(C4-Co)alkyl-A' or A":

where the alkyl groups and the cycloalkyl groups in the definition of R? are optionally

30  substituted with hydroxyl, ~C(O)OX?, -C(OINOEIOE), -NOE)(X®), -S(O)m(Cy-Co)alkyl,
-C(O)A!, -C(0)(X®), CF,, CN or 1 to 3 halogen;

R3is A', (C1-Cyp)alkyl, -(C1-Cg)alkyl-A’, -(Cy-Ce)alkyl-(C3-Cr)cycloalkyl,
°(C1-Cs)alkyl-x‘-(CrCs)alkyl, -(C1-Cs)alkyl-x1—(C;,-C;,):«.!Ikyl—A1 or

This Sheet Has Been Replaced

IIIIIIIIIIIII 11




-115- Exa o € d[err] IVEG-i): d 8.8 @Iﬂm 3538. 6
(s, 1H), w?ﬁéﬁ% |m“ﬁﬁmﬁﬁﬂl |9 (s, 5.1 f ﬁ?ﬁs 1H) ,
5.2 (s, 1H), 4.85 (s, 418(mf-,___. B AL2FF=%3. 5 (dd,
2H), 3.2 (d, 2H), 2.8 (dd, 2H) 16(s 6|-@39- SAPBEEM Hr v | H NVR
(300 MHz, d4-MeOH): d 8.75 ( r? n} =S 7.3 (s,
2 H, 5.2 (m a(CerCs)amy&K -@%-Cs)awl- Go-%ve@ kvt ), 4.35 (m 1 H), 420 (m 1
2

H, 3.8 (t, 1 ,

) Exanpl es 160, 1gefEie sialbruds ”‘5"‘%93“%‘*3&%‘ S el e ¢

g;gpggsfia?glcordl Bgt E?Q)m@1@dwm -O(Ol@ir.dtteé halagens 97 13 ;Qx hg the

: y subs ra | -

“with the (D) -Trp dex I§§¥)C‘I ﬁ\ﬁ%ﬂ?g%}e %502%@‘:;-2%6@3( é(é rtlj.'é'l Jgggugxﬁgrr:ﬁ)er

}Q?eﬁ h]e proc:ﬁiures de;saqlqz) G(E©YO+, ROBXO)N(XB)S oBEC=Cri 3F. [err] 15 Ex. # |soner
r err]= -

4-CF[err] - Rels Bmtogen g ﬁﬁefkyh%’l(cl\%)%'ﬂ@'k\" of Od 16%9]3“'%% wit R ang,

APCI 162 di "
4. F- Ph g% carbon aﬂ)hF 6 hﬂhlcg t/hey até attached Pﬁhdl@&m (G2-C;)dycloalkyl, (Cs-

- PCT/ 1 B96/ 01353 c,x:ygloal;gwl a |art|aﬂyesaturated Q[ fully. gaturated 4- tg 8ymembereging having
1 to 4 heteroatoms independently selected from the group. consisting of oxygen,

10  sulfur and nitrogen, or is a bicyclic ring system consisting of a partially saturated or
fully saturated 5- or 6-membered ring, fused to a partially saturated. fully unsaturated
or fully saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms
independently selected from the group consisting of nitrogen, sulfur and oxygen;

X* is hydrogen or (C1-Cg)alky! or X* is taken together with R* and the nitrogen atom

15  to which X* is attached and the carbon atom to which R* is attached and form a five

to seven membered ring;

ARG Xs\c/ ’fsa

o S
RPisabondoris -~ (CHda - (CHp -

‘where a and b are independently 0, 1, 2 or 3;
~ X® and X* are each independently selected from the group consisting of
20 hydrogén, trifluoromethyl, A! and optionally substituted (C-Cg)alky};

the optionally substituted (C-Cg)alkyl in the definition of X° and X* is
optionally substituted with a substituent selected from the group
consisting of A', -OX2 -S(O)m(Ci-Colalkyl, -C(O)OX? (Cs

Cy)eycloalkyl, -N(X3)(X?) and -C(O)N(X3)(X?);
25 or the carbon bearing X* and X5 forms an alkylene bridge with the nitrogen
| atom bearing 2> and R® where the alkylene bridge contains 1 to 5 carbon
atoms provided that X3 or X3 but not both may be on the carbon atom and

Z% or R® but not both may be on the nitrogen atom;
or X® is taken together with X*® and the carbon atom to which they are
30 attached and form a partially saturated or fully saturated 3- to 7-membered
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566 dlwiﬁmdIIIFIIHIVIIIIIIH‘IIIII’HIIIL @‘*—‘E@“ N
4CF[ err] Ph T w98 L MAPO 169 4-Cl - Ph 563
PB 170 = d2 Et . 4- O - PH== 56 PB 171 d1,2 Et ~ 4-F-Ph
547 APCI 172 di,2 Et 0- 543 "APCI 173 d1,2

2 acdiFpn L g9 o S8 Eeitaeti L1p il W) o,

PB 176 d2 CFiiers |Hstéroatoms/-isdepBhdently selectéd 7from thePBralip7 consisting of
CF[err]CH err] 4-F-Ph u 601 ABCH 178 - .d2. CFlerr]CH err]
4- F- Ph &¥ygen, su '@éﬁ"i"ﬂ?" di, 2 CF[err]CH[err] 4- Me- Ph 597

ot eomheri St ;Qgtﬂ?ﬁlﬁ?@w"'"?m"“ w"?“"d?'&hm" Stor b okt héy fre
- pOS| | ON | Al ¢al e e t
o oo oLl achatand e BEVaR ha BYRR CNSRUGPT 8 Bartial SPUIAhE v o

chr omat ogr aphi c Y E’{cﬁﬁ X REERE
Exanpl es 180 - Tél!’g e ese%S%qge(;&Jﬁgé gﬁ%v%ﬂlf,ﬁawzé t 51 o 2Ie | ow Wt,ébrmes‘5

prepared accor dumd;peodenth selecied from the rgﬁ’@m copsishing, of MPPnQUWea"d
aporopr ately S\Gai i Y O AZAURGAbAONH) ie ikl s or

intermedi ate |V~ an anal og nner e procedures descri
Exanpl es 3E and Gaﬁembered ring, optlonally havnng 1 to 4 heteroatoms mdependently

10 selected from the group conslstmg of mtrogen suifur and oxygen
| 2'isa bond 0 or N-X2, 'prowded that when a and b are both 0 then Z' is not .
N-X? or O; S
R%is hydrogen or optlonally substituted (C,-Cs)alkyl
where the optaonally substituted (C,-Ce)a!kyl in the definition of R® is
15 optionally mdependently substituted with A", -C(O)O-(C,-Cs)alkyl —S(O),,.(c1- :
Ce)alkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-C(O){C4-Csp)alky! or 1 t__o 3 -
(C4-Cg)alkoxy; or ' )
A' for each occurrence is mdependently (05-07)cycloalkenyl phenyl or” ‘& partnal!y
saturated, fully saturated or fully unsaturated 4- to B-membered ring optnonally :
20 having 1 to 4 heteroatoms independently selected from the group conslstmg of
oxygen, sulfur and nltrogen or a bicyclic ring system consisting of a partially
saturated, fully unsaturated or fully satu_rafed 5- or 6-membered ring, optionally
having 1 to 4 heteroatoms independently selected from the group consisting of
nitrogen, sulfur and oxygen,: fused to a partially saturated, fully saturated or fuliy
25 unsaturated - 5- or Sfmembered ring, Op.tibnany_- ‘having 1 to 4 heteroatoms
independently selected from the group consisting of nitrogen, sulfur and oxygen;
A' for each occurrence is independently optionéily substituted, in one or
optionally both rings 'if Alis a bidyclic -ring . system, with up to three
substituents, each substituent independently selected from the group
30 consisting of F, Cl, Br, |, OCFs, OCF2H, CF3, CHs, OCHy, -OX’,
-C(OIN(X®)(X®), -C(O)OX®, oxo, (C4-Ca)aliyl, nitro, cyano, benzyl,
-S(O)m(C+-Ce)alkyl, 1H-tetrazol-5-yl, phenyl, phenoxy, phenylalkyloxy,
halophenyl, methylenedioxy, -N(X®)(X%), -N(X*)C(0)(X)), -SONCXEXE),
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.;mm- . .
acid i th pro%cﬂlllﬂﬂﬂlmﬂuﬂﬂil ||ll> e i e

described in Exanple BF.¢ " W) 9%/ 24365=
PCT/ 1 B96/ 01353 -117- Ar [err] Ex. # Isorre141R[err] Rerr]=

-CH err]-Alerr Met h 80 dl I
(CH% err% ) Earr] ]Ph -N(X")SOz renyl, -N(X")S% .1-@DN Oq X‘%ﬁﬁem)qs h'g'ny

SCH err] Ph 114,12 .
2- Napht hal eny! 5 PXCCONK 1'%, "E@W ’f 2 N’%meph mﬁﬁwdy' thiazolyl and
. CH err] O (4-F-Ph) tetfa2dlyl, provnded tHaB & ds dptionally suhstltute{dawlﬂe . methylenectionyr
. designationrefers o t. est e tr t _the tlon(lndlcated by
~the "*" in the struhel?rgsa"o‘?“ Wﬁ?%ﬁ °B?B'ée}'%ﬁrf§%§&bup 5 di and d2
refer to isgmers that \Aemmﬁrmhmbgahwmbnalmsﬁmu (CiCoRalkyef ers to a
m xture of isomners. V\097/ 24369 TR
the optionally substituted (C;-Cg)alkyl defined for X' is
optionally independently substituted with phenyl, phenoxy, (Cs-
Ce)alkoxycarbonyl, -S(O)n(C-Ce)alkyt, 1 to 5 halogens, 1 to 3
hydroxy, 1 to 3 (C4-C,p)alkanoyloxy or 1 to 3 (C4-Cg)alkoxy;
10 X'? is hydrogen, (C;-Cg)alkyl, :phenyl, thiazolyl, imidazolyl, furyl or
thienyl, provided that when X' is not hydrogen, X' .is optionally

substituted with one to three substituents independently selected from
the group consisting:of Cl, F, CH,;, OCH3, OCF; and CF3;
or X'" and X'? are taken together to form -(CH,),-L'-(CH,)-;
15 L' is CO3)X), O, S(O)m or N(X?);
~ rfor each occurrence is independently 1, 2 or 3; _
X2 for each occurrence is independently hydrogen, optionally substituted (C-
Ce)alkyl, or optionally substituted. (C5-C;)cycloalkyl, where the: optionally substituted
(C+-Ce)alkyl and optionally substituted (C5-Cy)cycloatkyl in the definition of X? are
20 optionally independently . substituted with -S(0)n(C4-Cg)alkyl, -C(0)OX%, 1 to 5
halogens or 1 to 3 -OX,
X3 for each occurrence is independently hydrogen or (C4-Cg)alkyt;
X8 for each occurrence is independently hydrogen, optionally substituted (C-
Ce)alkyl, (C,-Cg)halogenated alky!, optionally substituted (C3-C;)cycloalkyl, or (Cs-
25 C,)-halogenatedcycloalkyl, where optionally substituted (C4-Cg)alkyl and optionally
substituted (C,-C;)cycloalkyl in the definition of X® is optionally independently
substituted with hydroxyl, (C4-C,)alkoxy, carboxyl, CONH,, -S(O)n,(C4-Cg)alkyl,
-CO,(C,-C,)alkyl, 1H-tetrazol-5-yl or 1 or 2 (C4+-C,)alkyl; or
when there are two X® groups on one atom and both X8 are (C4-Cg)alkyl, the two (Cy4-
30 Cg)alkyl groups may be optionally joined and, together with the atom to which the two
X8 groups are attached, form a 4- to 9- membered ring optionally having oxygen,
sulfur or NX7;

X is hydrogen or (C4-Cg)alky! optuonally substrtuted by hydroxyl; and
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-118- 1. A conpound of -t eW@rW%ﬁ"ﬂAg FE‘§ the racenic-di ast er eoneric
m xt ur esveau243g i cal isonerg of s&f—ﬁ‘—e tand t he PC'rlmwolsss
pharmaceutical | y-acceptabl e 5arts and- pro rugs thereof wheretrn—e—+s—0

1; n and w are each independently 0, 1 oiﬁé pr ovi Tﬁﬂmﬂﬁﬂ ﬁ ii
cannot both be 0 at the sanme tinme; Y is gen or sulfu I "m I”"l
VST MRS pilla i Pt [
(CI—I[err])[ewrthll(@@mmsp)lﬁt{err (CH[err])[err]A[err] s

{Giorr] ) R AEK e f&%? %m* P SHAESY 19,4} o SOz in the form
Ea%g:”)%g?@ é{f@)ﬁ bKSel’z aderr])[err]

(G err ]3] cRhhEREJAe Rl %?&M‘r’] Pgach Kjnthedefigtion (CH,)-L-(CHy)-is 2 or

(CH[err])[eBr]C(O)OX[err] -(CHerr])[err]C{OQ CH err])[err]Alerr]-
Ea%g:”g[gﬂ]ero:%b)((m[e”])[err]rplngtocl[alm7£wheresnelso YisO;R'is

CH 3,
f ( CI[-|F(ra£ ]r % g F;; rj%@rw ﬁ i ﬁe\l? Lﬂérﬁpciﬁ{ \ﬁﬁi} R ‘:] &HES) XFnglprenyl R'is
- (CH err]) [ ehydrogeny; @éwbvdrpgq ]lsxt m-!a)z- Can R" is hydrogen.

-(CH errla[err] N(¥kerr

(Gterrifer 1N Ker 1S ey Bbtrding 9 cigim 52 wherein

-(CH err] )[eR JsStyoregéncaiig O;- r(lsH[ wis| @) S(O M CH err])[err][Alerr]

(B0 L A it et s

- err]) al kythat &Ben X® (iﬂj[dwgdn)then 2 i¥[net nydroger erg)[ﬁr(r} A[\%r] orh kvl
CH err e Y| CH er err err])c oa ere the a
(Grierr]) Lepr L ghids (o eihdan O err] - CLerr]) cy: y y

and cycl oal k 'niti on of R1L are optionally substituted
wi th (C ¢8r]yGsexygenhpl kyl, hydroxyl, (C(err]-Cerr])al koxy, carboxyl,

ﬂ“ﬁ[eteira]zm R i gt Y4 HF%W‘W[ L

- anoprbmerrnqc» c<o)N><[err1 25 c<o>o
G:(O)N(X[er oC(O-; q |sO 1,2, 3 or 4 s

l(

where A’ in the definition of R' is phenyl, thlenyl thiazolyl; pyridyt-or pynmldyl_
20 " which is optlonally substituted with one to three substituents, each substituent
being independently selected from the group conStstmg of F, Cl Me, OMe,
CF3, OCF3 and ‘OCF;H; and -
"R® is phenylCH,-O-CH,-, phenyl-(CHy)s-, 3-indoly_l-CH2-,  thienyl-CH,~O-CH,-,
thiazolyl-CH-O-CHy- , pyridyl-CH,-O-CHy- , pyrimidyl-CHz-O-CHy- or phenyl-O-CHy-
25 CH,, where the aryl portion is optionally substituted with one to three substituents,
each substituent bemg mdependently selected from the group conslstmg of F, Cl,
Me, OMe, CF;, OCF3 and OCF,H. '
76. A compound according to claim 75
wherein X and X® are each methyl;
30 R%is methyl, ethyl, or -CH,CF3;
A' is phenyl optionally substituted with one to three substituents, each substituent
being mdependently selected from the group conscstmg of F,-Cl, Me, OMe, CF;,
OCF; and OCFH; -
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-CONH err], -S(O)r’r(C[err] Cter¥])%I Kyl -l ~COLerr] (Clerr]-Clerr])al kyl ester,
_1H-tetrazol 5-yl, 1, 2 or 3 fluoro, or 1 or-4@3-(Clerr]- Cerr])alkyl; 5

Rlerr] is hydrogen (derr]-derr])al kyl,
-(d err]-d err] Ralikyshehgk-@HsP-CHgx rﬂhpoyld(:bh}aky* thnenyI-CHg-O-CHg where the ary!

- err]-Clerr r

cycl oal oyl ar ouBerool ' el ks pan S nichsbslatind, GRS BRflubitbeing

Wi th hydroxyl, irdepkdaédntly splected(flonNhe.group condisting]of F Chive, @MQP)‘W{ mﬁs)and
S(OmMdderr]- C[ al kyl, -C(OA[err], -C(O(Xerr]), CF[err] CNor 1, 2
or 3 hal ogen; Rﬁéarzf"ls A[err] (C[err] Clerr])al kyl, .

E g[[ er r% g[[ es r% g a: EY‘lWN er Wcompound accordl to ICII?'T 75

err err])a errl-Cerr]
(G err]-G err | e R anif™ g sachy e R? PRy, et or CHACF;
-(derr]-qerr] paliky l& 'dr] 3-@[;{&{ bptidrally Slnstittdd wﬂh%né]to%o substntuerlns ar(ch

-(derr]- Cfer])al kyl err]- Cerr]-(err cl oal kyl ;
where the al kyl sypsityen m'nm@dge&nc{?ntly @ﬁ'%&dﬁ[@!ﬁ rt]"eeﬂf@lmﬁt’"%ﬁﬁ'agl F. Cl, Me,

_substituted wit | kyl O) oX 1, 2, 3, 4 5
fﬁgl zgleng eor\Ml bé\né@?ngg[‘:e }’ g]r%al syO S(C(O)?? E%E;(][err])C(O) o

(O N(X[ ert9)-R® mt@yl—CHﬁp@&- plﬁr@ldﬁfka)ﬁieﬁhfpnyl—(&ﬁ-O—CHz— where the aryl

D00 - SO ) Rindi off el AR i g v

i together with Rin&pbndamlybblectadrfkmmm group congisting df Fe C), Me; Gie aChe OGHycand

.form(Cerr]- ﬁéﬂ cycloal kyl, (Cerr]- (err])cycloal kenyl, a partially
" saturated or fu aturated 4- to 8-nmenbered ring having 1 to 4

het er oat ons i ndepend@s; | YA mﬁm@c&mmgttbelagﬂqsp consi sting of oxygen, 20

sulfur and gt oden 85 and x® bie Bhch iethyt K2 S Wt A b b, 0f @ partially
Alis phenyl optionally substituted wnth one to three submtuents, each substituent
being independently selected from the group consisting of F, Cl, Me, OMe, CF;,
OCF3; and OCF,H; R® is 2-pyridyl-CH,-O-CHz-, or 3-pyridyl-CH,-O-CH,- where the
aryl portion is optionally substituted with. one to two subs_tituents. each substituent

20 being independently selected from the group consisting of F, Cl, Me, OMe, CF,,
OCF, and OCF,H. | '

79. A compound according to claim 77 having the formula

N~ R o
2 /
RE—N | |
N NH,
bl
o Al 0O H

the racemic-diastereomeric mixtures and optical isomers of said compounds wherein
25 R?is methyl; A' is 2-pyridyl; and R® is -CH,-O-CH,-phenyl; |

R?is CH,CF3; A' is 2-pyridyf; and R is -CH,-O-CH,-3-chloro-phenyi;

R? is CH,CF3; A' is 2-pyridyl; and R? is -CH,-O-CH,-4-chloro-phenyt;

R? is CH,CF,; A' is 2-pyridyl; and R® is -CH»-0O-CH,-2,4-di-chioro-phenyl;

R? is CH,CF; A’ is 2-pyridyl; and R® is -CH;-0-CHy-3-chioro-thiophene; or
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fully saturated llﬂl“ﬂ"r'ﬂ‘ﬂﬂumwl A0~ A partially saturated,
fully umapdwsasése ethepy Qietd- Menther ed i TIPSRl | Y

having 1 to 4 het er oat orfs |nde endently—seteeted=f r om t he group consi sting
of nitrogen, sul fur and oxygen; X[err] i s hydrogen or (Cerr]-(err])alkyl
or Xerr] is taken together W|th R[err] -4t t he nitrogen atom 25 to which

X4 is attachgg. e at t ched and form a
five to seveﬁ f?eatgﬂé(\&%dAﬂ py d%é%%’?’%&)@%ﬁ‘"ﬁpom (C]—I[ err]),
(CH err])b where gpandThe aiisster%dﬁieﬂedﬁﬂﬁ.ﬁ’e’ di a tompoonid &ccaihmgrdo Sigiivh foer r ]
are each |nd endentl sel e&} ed.froam Rﬁ@gnm St i

hydr ogen, ound 8, 2parainerg aTstE R dmethyl-3-oxo-3a-
(derr]-C er R S?-Ptﬂ m-2—ylmeﬂa§pz 313384 GPIHeQQWdr&pﬁl‘&élbﬁ 3L'E:}p9ndm-5-yl)-2-oxo-

(derr]- er;&w in the definition of Xlerr]:.and X/ err] i's optionally
substitut®d ﬂrza“Q‘OM'sE'PP'BB?m'@eI ected fromthe’ group consi sting of

Alerr OX[err O
C%err%)cyc{ oal ]kyl $( )ﬁfgﬁéﬁﬁiéﬁﬁ&ﬁ%yaéﬁéo?h% )é%'ﬁf)@%nr %C[err]
or the car boﬂ-m-N{g (R)-benzylaxymethyl-23(2inethy-3oxo-3a-( )mvrdirk imathyds i dges
with the nit 13 §§! al kyl ene
bt | e cont s BrMRRRRIL R4 b RO £ b BB RS KL
i's fgrmad t hpropidinamide.or X[ err] but not botﬁ may - ‘be on the car bgnegfomr :ange
e t t h b t d th
o Pt R e Bl ol ! 40 ARG BRI L. S o
and X[err] Cammhoim[1O@R)Iﬂenzyla!#mhyiMr&é!ﬂyRi-om-Ba@ﬁpﬂdwz-]ylmethyl- :
2,3,3a2,4,6 7-hexahydro-pyrazolo[4 3-c]pynd|n-5-y|)-2-oxc-ethyl]—2-methyl—
propionamide.

83. The dlastereomenc mlxture ofa compound according to claim 79
15 where the compound ls 2-ammo—N—{1-(R)-(3-chIoro-benzyloxymethyI)-2-oxo-2-[3-
| oxo-3a-(R, S)-pyrldm-z-ylmethyl-z-(z 2 2-tnﬂuoro-ethyl)-2 3,3a,4,6 7-hexahydro-
pyrazolo[4 3-c ]pyndln-5-yl]-ethyl}-2-methyl-prop|onam|de
84. The compound accordmg to claim 83 where the compound is 2-
| amlno-N—{1-(R)-(s-chloro-benzyloxymethyl)-z-oxo-2-[3-oxo-33-(R)-pynd|n—2-ylmethyl- '
20 2-(2,2 2-tr|ﬂuoro-ethyl)-2 3,3a,4,6,7- hexahydro-pyrazolo[4 3-c ]pyndm-5-y|]-ethyl}-2-
methyl-propionamide.

85. The compound according to claim 83 where the compound is 2-
amino-N-{1 -(R)—(3-ch|oro—benzyloxymethyl)-2-oxo-2-(3-oxo—3a—(S)-pyrldm-2-ylmethyl-
2-2,2 2-tnfluoro-ethyl)-2 3,3a,4,6 7-hexahydro-pyrazolo[4 3-c Jpyridin-5-yl}-ethyl}-2-

25 methyl-propionamide. ,

86. The dlastereomenc mixture of a compound according to claim 79
where the compound is 2-amino-N-{1-(R)~(4-chloro-benzyloxymethyl)-2-oxo-2-[3-
oxo-3a-(R,S)-pyridin-2-ylmethyl-2-(2,2 2-tnﬂuoro-ethyl)-2 33246 7-hexahydro-
pyrazolo[4,3-c ]pyﬂd|n-s-y!]-ethy|}-2-methyl-prop|onam|de

30 87. The compound according to claim 86 where the compound is 2-
amino-N-{1 -(R)-(4-chloro-benzyloxymethyl)-24oon24[3-oXo-3a-(R)-pyridin-2—yl
" methyl-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-c Jpyridin-5-yl}-
ethyli}-2-methyl-propionamide.
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“or fully saturated 3- *to°7-henbersed*ring,,_ ) saturated or fully
. saturated 4- to 8-nenbered ring having T 15-145- to 4 heteroatons

. i ndependently selected fromthe group consisting of oxygen, sulfur and
;nitrogen; or Xl err] i88.takEhe tagpolne acsotdingdociaiin:Bewherk ¢heccorbpoundtis: t o

parcial lysat or spRROOY IR Slidhbareimem I e RIs IR B, 7

s having 1 or 2 hemethyb242R, mﬂuorooethyl)—méﬁamslemeb(ahmymdoﬁ DojpynicineS-91H0
- consi sti ng -of mtrog_fé ?\ﬁ- ur, and, oxygen, fused to a partially saturated,
fully saturated SPYFArMethyFRIGPIgRAMIYS- 5° or 6- nenbered ring, optional ly

. having | to 4 heteroaggns Tﬁéaﬁgﬁ?&?ﬁéﬂbrﬁﬂ{%bﬁﬂc&hﬁﬂﬁﬁm&f oM 7 | ng
- of nitrogen, sulfur and oxyge Z[err] is [err ;)_r ovi ded
: that when a and wherpéh%?rnmn% R—szp'epﬁ-{i @)r(aﬂ-ewﬂoro-benzyiomthvl R-oxp-243-

(Gert) G ert ]y PSR PIRIAYmUriLa 23 DriordRICR s o8 8 PRI 1)

. in the definiti opyrezolﬂfté*¢]PVM5+§!]ath)]l}-2@aﬂmthpmmnawdmdependent |y

suben et v n Ao FEARSR LB Ayt o conprps >

-0 O ((er1q - &ﬁtno-N-U-(R)-(Qlédbhlbni-keﬁzymvrﬁeﬂvl)@- )@EBH dxocBa(R)kpyaidine2-y; or

RS A R WO R R FE S AR AR

5 ethyl}-2-methyl-propionamide. :

’ 91.  The compound according to claim 89 where the compound is 2-
amino-N-{1-(R)-(2,4-dichloro-benzyloxymethyl)-2-oxo-2-[3-ox0-3a-(S)-pyridin-2- -

15 ylmethyi-z-(z,2,2-triﬂuoro-ethyl)—2,3,_3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl]-
ethyl}-2-methyl-propionamide.

92.  The diastereomeric mixture of a compound according to claim 79
where the compound is 2-am|no-N-{1 -(R)-(4-chloro—th|ophen-2-y|methoxymethyl)-2-
oxo-2—[3—oxo-33-(R S)-pyndln-2—ylmethyl-2—(2 2 2-tnﬂuoro—ethyl)-2 3,3a,4,5,7-

20 hexahydro-pyrazolo[3,4-c]pyndln-6-yl]~ethyl}-z-me_t_hy!-proptonam|de.

93. The compound according to claim 92 where the compound is 2-
amino-N-{1-(R)-(4-chloro-thiophen-2-yimethoxymethyl)-2-oxo-2-[3-0x0-3a-(R)-
pyridin-2-yimethyl-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,5,7-hexahydro-pyrazolo[3,4-
c]pynd|n~6-yl]-ethyI}-2-methyl-prop|onam|de

25 94. The compound according to claim 92 where the compound is 2-
amino-N-{1 -(R)-(4-ch|oro-th|ophen-2-ylmethoxymethyl)-Z-oxo—Z-[3-oxo-3a-(S)-
pyridin-2-yimethyl-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,5,7-hexahydro-pyrazolo[3,4-
clpyridin-6-yl}-ethyl}-2-methyl-propionamide.

95.  The diastereomeric mixture of a compound according to claim 79

30 where the compound is 2-amino-N-{1-(R)-(2,4-difluoro-benzyloxymethyl)-2-oxo-2-[3-
oxo-3a-(R,S)-pyridin-2-yimethyl-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-
pyrazolo{4,3-c]pyridin-5-yl}-ethyl}-2-methyl-propionamide.
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cach oowe s .ILIIIIILHLIleIHJJIJIIHIII( e FASEEN Loy ol ool ketahmsgisssy| or @
partially saturated, “fully" sa’turateutPQAuEDIIy uffsaturated 4- to 8-nenbered

ring optionally having 1 to 4=keteroutorp—rnadependent|ly selected fromthe
group consisting of oxygen, sulfur and nﬁsl’ogen a bicyclic ring system

t f t t ed f,
saturated 5. or Eobmnn Lo ePPHE prdhaiei iR HiERs Hetampaing it o
i ndependent | aminelNeg1-gR)- @ amudre-tei neyla?ama*s DioRe-2B-0Xot 3acRy pyriginiet ur and

oxygen, fused tQ a partially saturate urated..or .full
inaat U at o0 BmeByE R eIy St NS R TP oS e o o

i ndependent |é{h§|ﬁ.bﬂﬁétﬂﬁ_6;6ﬂ8hé'hﬂegroup consi sting-of nitrogen, sulfur and
oxygen; 10 Alerr] for each occurrence .is: |ndependentl Etlonally

substitutfed, in o or THAHEIBRAKNC,AqserdiNgG toeiaim; 85 wipere th e?@“BP‘{S\dd? tic ring
t t - |
system W ganrw[?tﬁ g gmfe éushﬁafotue?ag@xgﬁa@» il&élz'-[%%aal-%ﬁ&lﬁ%m y

selected fr consi stin CF3, CH3,

OCH3, -OX[ eryl@npthyl;@@.ﬂ(l{rﬂuorpmlkzﬁlga 4 GE(WMdEOﬂPYEazoIQH; 3-c)pyridin-5-yi}-

err err benzyl, 15 . -
SgEO) ](C[Cgarrftl‘@?éw%"g%{&l;'gm@ﬁgt etrazol y5 yl, phenyl phenoxy,
phenyl al kyl oxy, h88.ophArpmpound bytordiagd tomelgim SNéﬁhgtth‘p(m;llarr])
-N(X[err])C(O(Xerr]), -SOerr]N(Xerr])(Xerr]):,-
-N(X[err])SO err]-phenyl, -N(X [ errg? @J\IX[err]X[err]
-Sgerr] NX[ err] X12, -NX[eer;SGﬁerr]X[er 1, -NX e ]CO\IX[err]X[err]
-NX[err]SOerr]NX[err] X err] - ' A nj-dbzol yl thlazolyl
and tetrazolyl, provided that i4# Agerr] i tlon'al: substltuted W th
met hyl engdi oxy 20 then Pt can onl ygbe sHbstitoted with one
met hyl en€di oxy; where. X[ err]is hydrogen or optionally substituted
(derr]-d erthpaamnc-dsas@erepmem mixtyres andoptical & &9“‘(9!? Q?Iﬁ'd @@P@W@IW@“

gﬁfalnggs, f ?E:[ e{ E] bh 'pﬁeﬂﬁt k”f&arjnétl‘:yl' mgd@nzkayp@ﬂpﬁt ituted with phenyl,
R' is -CH,-phenyl, R is methyl and R®is 3-|ndolyl-CH2-, _
R'is -GHz-phenyI R? is ethyl and R® is 3-indolyl-CHy-:
15 R is -CH2-4-ﬂuoro-phenyl R?is methyl and R%is 3-|ndonI-CHz :
" R'is -CHp-phenyl, R? is methyl and R® is -CHz-O-CHz-phenyl
R’ is -CH,-phenyl, R? i is ethyl and R® is -CH,-O-CH;-phenyl; -
R' is -CH,-phenyl, R2 is -CH,CF3 and R%is -CHz-O-CHz-phenyl
R'is -CH2-4-ﬂuoro-phenyI R? is methyl and R3is -CHz-O-CHz-phenyl
20 R is -CH,-phenyt, R? is t-butyl and R® is -CH,-O-CH,-phenyi; or
! is -CHo-phenyl, R? is methyl and R? is -CH,-O-CH,-3,4-di-fluoro-pheny.
~ 99. The diastereomeric mixture of a compound according to claim 98

where the compound is 2-amino-N-[2-(3é-(R S)-benzyliz4me'thyl-3-05(o-2 3,3a,4,6,7-
hexahydro-pyrazolo [4, 3-c]pyndm—5-yl) 1-(R)-(3 4-d|ﬂuoro-benzyloxymethyl)-z-oxo-
25 ethyl}-2-methyl-propionamide.

100. The compound according to claim 99 wh‘ére the compound is
2-am|no-N-[2-(3a-(R)-benzyl-z-methy|-3-oxo-2 3,3a,4,6,7-hexahydro-pyrazolo [4,3-
c]pyrldtn-5-yl)-1-(R)-(3 4-d|ﬂuoro-benzyloxymethyI)-2-oxo-ethyl]-2-methyl-
propionamide.
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Clerr])al k y HH“"ZH EFFyekyd=r—t=t-0 hapepsvEn13kat 0 3
- 25 %33?}53%' Hlllgﬁl Iﬂrl Ims TSEPmBETOpAS BEER kanoyl oxy or 1 to 3
(derr]-derr])al koxy? ert] s hydrog;n B@’WFDC[ err )al kyl, phenyl,

- thiazolyl, imdazolyl, furyl or thienyT, jaed-trac—when X[err] I s not

- hydrogen, Xerr] is optlonally substituted wth one to three substltuents

" independently sel ect et r oThe d:mnmtmdraccmﬂmgﬁonhgﬂ@\mefe the qompoundiss

L | i B S SR 47

- S(Omor N(X[er r&]byndm-’o‘%—‘ﬁ@R)t(3Mﬁldromﬂzylmymeﬂwm}dmthylm-methw 3;

© 97/ 24369 PCT/ 1 B96/ 01353
. -122- Xerr] f orPreRioRaMIdeyr r ence i s | ndependent |y hydrogen, optionally

- substi tut ed err]- {g2r fA)c%Hﬁbbnd %ccsrahgqaa:ld-m PUibérein/RE s -CH,-phenyl; R? is
 ((err]-(err])cycloal kyl, where the op tlonal %e bstituted

' (derr]- C[err])ade@QM'B?ibY'cﬁﬁ‘élRysst'dspr e "(Vz?[err] C[err])cycl oal kyl

. in the definition of rﬁé g dIdifeSE WRBRN YheSHiBeadel i Eshditiohl
F-S(On(err] - C[err]) Cflo?%kfgrar l1to55 hal ogens or 1-3 ®
r ox[err]; X err] é¢angestiverheagifailurence is mdependently hydr ogen or

guqbg'[ :’][ utC[egr E ]C[ )eflr ]k yl g\ +ﬁth§d a?gf'e %%a%% ﬁ/ gégg%haé[)g%é%}:\] Yondition is

; optionally supstfrailty asbc(cﬁtedw]th agingr ] ) cycl oal kyl ,

(Gorr]-clerr])aliyt I8 oB: HinthR) ooty 6, S OER! oS, %e?&al Ry

llno'; hg (1?:[ o (rj]ef iqaéécieirlé]?ﬁtmy[(thlx[rﬁdvbryidfpeﬂent@hahhgundm‘gqmnhajw syrgenbst it ut ed by

CONH -S(Om(Cerr]- @é yf\) g\qﬁgq)é) X%%pg{yg/er ! %Ia(% g }v?lere?ﬁ( ymeC%elﬁ%(&/ 'is for

accelerating bone fracture repair.

15 107. A method for increasing muscle mass. which method comprises
administering to a human or other animal in need of such treatment an amount of a
compound of claim 1 which is effective in promoting relea‘ée of endogenous growth
hormone.

108. A rhethod for the treatment of osteoporosis according to claim 53

20 wherein the bisphosphonate compound is ibandronate.

109. A method according to claim 59 wherein 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-é-phenyl-S—[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)-

25 phenyl}-5,6,7,8-tetrahydro-naphthalene-2-of; cis-1-[6'-pyrrolodinoethoxy-s'-pyridyl]-z-
phenyl-S-hydroxy—1 2,3, 4-tetrahydro-naphthalene 1-(4'-pyrrolidinoethoxyphenyl)-2-
(4" ﬂuorophenyl)-s-hydroxy-1 23 4-tetrahydro&soqumolme cis-6-(4-hydroxyphenyl)-5-
[4-(2-piperidin-1 -yl-ethoxy) phenyl]-5,6,7,8-tetrahydro-naphthalene-2-ol; or
1 -(4'-pyfrolidinolethoxyphenyl)-z-phenyl—6-hydroxy-1 ,2,3,4-tetrahydrd-isoquinoline.

30 110. A method for promoting growth' in growth hormone deficient children
which comprises administering to a growth hormone deficient child a compound of
claim 1 which is effective in promoting release of endogenous growth hormone.
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Clerr])al kyl estaiys 84 Tﬁ.‘%ﬁé | -5-yl; or when there are two Xferr]

groups.on. one g[om ary are i ndependently 5‘[’&
s may be optionally joi ne@E.MEM‘,} T

- the two: Q\C[err] ""
groups are attached, forma 4-

Wl_th the 15 atom to which the tvvo X[eﬂ:’I

hydr ogon or Tfe b‘ﬁ"“ Spkt gel, R 4 ﬁ% suﬁﬁﬁ?ﬁﬁnwﬁvﬁdm&””aké
m for each cectfuraréie is |ndependently 0, or 2; with the proviso that: 20
X[err] and X err] -caBn t be

h when it is 0 O, or SOerr]
in the form c(OX f°@f'b?5<%é‘grﬁ(')ﬂgggé(‘ifg?qaf'kf‘éqsf'f‘ﬁ%q?w@bﬁ@r f‘fi(i"@rr] and
when R err] m%r&abﬁf&dc.ﬁﬁ‘aﬂehs indepéndentiy b)1 &@ éach r in the definition

(CH[errg)r-L (CH[err%%err - s |ndependently 2 or 3. 2. A conpound
accordi ng t oMM BeRfAvVisth®AEi n 25  X[err] is hydrogen; R err] is hydrogen or
methyl; R erxy ahé )d“?%ﬁ&ﬁnbé"hvér%éﬁ 'iiehl £5id btadned!to EUBrard sbs sl /e OF
(C[err] C[errHiF &/ tlona%ly Substituted with one or two ﬁydroxy .
groups; [err$ (PYhebO2X é?$q32>$s a bond and a is 0 or 1; -123-

Xerr] and XLg& r ﬂeF,ql ¥ en, triflutronet hyI phenyl,
or optlonal I y su Frfydf%“( er r}é?g#i] eﬁf

when R%is Hand R'is -CHz-CH-CH-Ph then Z'%is not BOC

10 when R* is H and R' is H then Z'® is not BOC;

when R? is H and R' is -CH,-C(CH4)=CH,, then Z'® is not BOC; and

when R? is phenyl and R' is -CH;, then Z'® is not CH,C(O)-. _

A group of compounds preferred among the foregoing group of compounds

of formula (lil), de51gnated “CC Group”, are those compounds whereinwis 0 or 1; n
1§ is1; '

Z'%is BOC, methyl, benzyl or CBZ;

R' is hydrogen, ~(CHa)e-(Cx-Cr)cycioalkyl, CHarA" or (C1-Cig)alkyl where the (Ci-
Cao)alkyl and (C+-C,)cycloalkyl groups are optionally substituted with 1 to 3 fiuoro
and A' in the definiion of R' is optionally substitted with 1 to 3 substituents
independently selected from the group consisting of F, Cl, Me, OMe, CF,, OCF; and
OCF,H;

R? is hydrogen, (C1-Ca)alkyl, (Co-C)alkyl{C3-Cr)cycioalkyl, phenyl, or -(C;-Cy)alkyl-
phenyl where the alkyl and phenyl groups are optionally substituted with 1 to 3

substituents independently selected from the group consisting of F, CF;, OH and
25 OMe.

20

A group of compounds preferred among the “CC Group® compounds,
designated DD Group®, contains those compounds of “CC Group” wherein Z'® is
BOC; wis 1; eis 0; R' is -CH,-pyridyl, -CH,-thiazolyl, or -CH,-phenyl optionally
substituted with 1 to 3 substituents independently selected from the group consisting
of fluoro and chioro; and R? is hydrogen, (C,-CJ)alkyl or phenyl where the (C,-
CJalky! or phenyl groups in the definition of R? is optionally substituted with 1 to 3

substituents independently selected from the group consisting. of fluoro, hydroxy and
methoxy. '
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where the optionally substituted (Clerr]-C[err])al kyl

|s optlonally
substituted with OX[err], imdazolyl, phenyl,

|ndolyl,m
(Cerrf-¢err])cycloal kyl, 5 -S(O rr(C:[err] C[err])a?/kglthPFWSHEET
-N(X[err]){Xerr]) or-C(O)N(X[err])(X[er ); or Xerr] and Rlerr] are taken
t oget her togorma £l | kyl 3. oound
according to clai C
i ndependent | ¥imethyi-p@cia, 4. § Tinexafvde 2k :
hydroxy(C[err -Clerr Kyl err] S sel ected fromthe group consi sting
of 1- |ndolyléé&ﬁﬂ§&%ﬁh¥m&§-, 3-indolyl- 10 CHerr]-

1- napht hyl - Oﬁ[m}e of 25 e (3. Iy mrkdil] 6F 134 rrlﬂbuanafmwaemhwkaw&as stired at
2-benzi m dazol'yl- CH err]- hen b)%[err -Cerr])al kyl -,
3bp

2-pyridyl2( Cf er@leé;tpr]e) o gLt d?!n‘-(%:[“@sr‘]‘*nefféﬁ‘ﬂ 9 giyg 80 mg of

P SR8 S R 3 M ORI B LT L Bblit o

phenyl - CH  er nli)Os RRenydz @ileny, Ir-azamdl Sapanwoihi £ry 3. ddferyr é‘!'@g he
aryl pOI‘tIOI’l(S) of the gﬁ;'upsydefl hed f)gr R[(tg?r] gre optlo%zalal %ﬁ)
substituted i&SHMAHx o three substitents, each substituent ber ng

I ndependently selected fromthe group

Eﬁﬁﬂ ng of nethyl enedioxy, F, d,
- CHlerr], OCHerr], OCF[err] OCF[err] é‘gg[err] 4, Acorrpound
~accor di nd0t o ZAmine+é-2garE)-ve HOXIR Xt

isOor 1; X gpéd p >y h | paRgen I drogn rret hyI o"r-
hydroxyrret hy rd’ﬁg l)q- éﬁﬁ%ﬁ’&@ zn %e?h tb $hen X[err] S not
hydr ogen; 25 A, R[ .

e e B Ly’i"’?éﬁ?rm %’%r%*mﬁw?ﬁ«@? b 1

ester and 63 g (516.4 mmol) of 4 4-dimethylaminopyridine in 1 L of methylene

15  chioride at about 0 °C was added a solution of 113.0 g (516.4 mmbl) of di-tert-
butyidicarbonate in 100 mL of methylene chioride over about 90 min. The mixture
was slowly warmed to room temperature and then stirred for about 19 h. The
mixture was washed three times each with 10% aqueous HCI, saturated aqueous
sodium bicarbonate solution and brine, dried over MgSQO4 and concentrated to give

20

130.5 g of 14A as an amorphous solid. 1HNMR (CDCI3): § 4.03 (br, 2H); 3.74 (s,
3H), 3.56 (t, 2H), 2.36 (t, 2H), 1.42 (s, SH).

To a stirred suspension of 11..7 g (293 mmol) of sodium hydride (60% oil dispersion
25 washed twice with 100 mL of hexane) in 100 mL of DMF was added a solution of
65.4 g (254 mmol) of 14A in 150 mL of DMF at about 0 °C over about 45 min. The
ice bath was removed and the mixture was stirred at room temperature for about 45
min. The mixture was recoocled to about 0 °C and 352 mL (296 mmol) of
benzyibromide in 200 mL of DMF was added dropwise to the stirring solution and the
mixture was stired for about 23 h at room temperature. To the solution was
carefully added 550 mi of water and the mixture was stirred for about 30 min. The

mixture was extracted three times with ethyl acetate and the combined organic

30




where the aryl portion of the groups deflned for Rlerr] is optionally
substituted with one to three substituent's!each subsfEMr

i ndependent |y sel ected 30 from t'he group consi stl ng of M%NI)SHEET
chloro, nethyl, OCH3, OCF2H, OCF3 and Ck§®rr]. 5. A conpound accordi ng

to claiim4 wherein R[err] |s -(CI-l[err])[err]A[err]
-(CH err]) [€Fr] (GR akdxycarne

W7/ 24369 ‘o a . | PCT/ | B96/ 01353
-124- where Wthe definition of R[e_rr] is optionally substituted

with one to Ahnimrsubso iStQJWSmmaG:Iﬂ 148p33. Eth(eﬁB rbmbt)g;ﬂ ndeperQleertzyyD-
selectedfromtheﬁ stln tf]_lb‘é(fjoro E EE_%JO C@gﬁ)
OCF[err]H Cff[ngr H'Tmo ETE #(S';’I a?f &953 %ﬂ?p B phe
def t

(?:[:aplr] ! err]a%ﬂa{s]n ydroxy CF for té?'?w]e%rgwreéuaaﬁ‘ggétgﬁ ‘"“EBM err],
-S(Omderr ]ac@pter aljc) atidijied to ﬁﬁ{bmm (a@gm adid.C[Teher layers lwdre geparated and the
1|(+CE g? : ? Z(():l[ er%r acl %n se(\(és?’w%h%e{ %{r)ﬂcey 8%%5{&554%%64“9#1 é@r%%ﬁ%ated to give
Subst 11 utea GEPR T/ HFos F wgSolc PR (EREO0)) Bl ¥ GHR. 1P BRS )
conpound acce)disisa (h 1CHRIgASEWReHEBB4VIdic d01 c’H)d3769| @ofd, TH), 1 42\(§<ermound

accor di nq toclaimb wherein e is 0; n and w are each 1;" Rlerr] is
(CH[err]?[err:}gAsﬁ S\iher e A[err] in the def|n|t|on of R[err] S phenyl

thienyl, thiagol yig, (%égér
with one to three substi
taftrate

Tc a mixture of 5.00 g (20.6 mmol) of the free base of 14D and 3.09 g (20.6 mmol) of
L-tartaric acid in 80 mL of acetone and 3.2 mL of water was heated under nitrcgen at
about 70 °C for about 70 h, during which time the reaction mixture became a thick

15

suspension and an additional 20 mL of acetone was added. The reaction mixture
was cooled siowly to room temperature and then filtered. The solid that was

collected was washed with acetone and dried under vacuum to give 7.03 g of 14G as
a white solid.

20 H.

To a suspension of 5.00 g (12.7 mmol) of 14G in 80 mL of methylene chicride at
about 0 °C was added 1.72 mL (25.4 mmol) of ammonium hydroxide and the mixture

was stirred for about 15 min. The coid solution was filtered and used immediately in
the next step.

25 L -[2-(3a-

A mixture of 4;83 g (12.7 mmoi) of 14F, the solution from 14H, 2.60 g (19.1 mmol) of
HOAT, and 2.45 g (12.8 mmol) of EDC was stirred at about 0 °C under nitrogen for
30 about 1 h and then warmed to room temperature and stirred for about 16 h. The
mixture was filtered and the filtrate was washed with saturated aqueous sodium
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15 each substituent being independently sel ect ed from the
group censisting of F. d, M, Owe, CFlerr], OCF[err] REPOARCEMEN TSHEET
1 or2;%and Rerr] is phenyl CH[err]--CH[err] , phenyl - (CH[err])[err]

3- |ndonI CH err]-, where the aryl porti-gg is optionally substituted W|th

one to three Substituents, each substituent being 20 independently '

sel ected fr HiFIrReYYP @08 waters Aded oyerors$Q4 @hd corceniDited (CRjverT.35 gOCHilessr | and
OCF2H. 8. SF %Jnd according to claim7 wherein X err] and X err] are
each net hyl; rq?‘ S -CH[ err]- phenyl - CH err] 4-f1 uoro- phenyl :
-CHerr]- pyrddyl b et Bl

et hyl, t'bUtélr OE E&g errl CF‘ err}R. A .corrpon according to

claim8 wher Ikisobutyramide

pheny! -(GH erol7salag 10t 0mmen el 5% efqrmét'lﬁieﬂb)gﬁ!érr@e% RobPERAY

accordi ng to claim where sai d corrpoun was
22 am no- N- [ 13(3%1%ﬁr@ﬂbmmgrmemaedaammeznmsaw@;mﬁed for about 1 h at

hexahydr o- py 9] I bo 4 tyl - sobut yram de
30 EB%& ¢ #h?h%oﬂp%%%% 33'8&% ngQng) (ﬁoal m %5‘%@%8% @Tﬁ%ﬁéﬁnd i s
2( am( n?bN[ | about 2 hh The mixture was concentratedhand co-evaporated tVlll& with toluene.
3a- (R) beny t x0-2,.3,3a, 4,6, 7 - zol o-[ 4, 3-
c] pyri di nes- l(!“%ﬂ%ﬁ?‘l‘%ﬁﬁ@ﬁ“’#@ fegrfg gr %ﬁ*ﬁ%y th s 3qaeEus
PCT/ | BQ(EjSﬂOlB;sadm&'QEm:b%nateTirﬁi 6AEP REEHIWAS SRt A1 bthes| TheNMIRL Qa8 dHbe
conpound is

ami no- N 1- ( 38VESYIB04 ANd cpneanirateditogivesS% mg REIRh3%IRD OBy azol o- [ 4, 3-
Example 15 '

_Arni " - RNl - 45 7-

15 A ' h
tett-Dutyl ester

A mixture of 3.00 g (11.66 mmol) of 3A and 537 mg (11.66 mmol) of
methylhydrazine in 100 mL of ethanol was heated at reflux for about 17 h. The
Mmixture was concentrated and the residue was dissolved in 100 mL toluene and
heated at reflux for about 17 h. The mixture was diluted with ethyl acetate, and
washed twice with brine, dried over MgSQO4 and concentréted. The residue was

20

purified by silica gel chromatography using an elution gradient of 100% ethyl acetate

to 5% methanol in methylene chioride to give 2.28 g of 15A as a white solid. 1THNMR
(CD30D): 5 4.20 (s, 2H), 3.67 (t, 2H), 3.43 (s, 3H), 2.58 (, 2H), 1.48 (s, SH).

25 B ~ 4 & 4
To 510 mg (2.01 mmol) of "lSA in 30 mL of ethanol was added 10 mL of
concentrated HC! and the mixture was stirred at room temperature for about 35 min.
The mixture was concentrated and the residue was crystallized from methanol/ethyl

acetate to give 425 mg of 15B as a yellow solid. THNMR (CD30D): §4.27 (S, 2H),
30 3.71(S, 3H), 3.56 (T, 2H), 3.05 (T, 2H).
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c] pyri di ne-5car bonyl ) - 4phenyl - (R) - buf yl ]-isobutyram de. 13. A conpound
according,to claim8 wherein Rerr] is -CHerr]-ph

4-f | vefr o- phenyl and R err] is 3-indolyl-CHerr]- GBEP%CE‘\Q?MT %ﬁeEngT
m xture of a conpound according to cl'épﬁn 13 where said corrpound is

nexahydr o 5 S8 13 e PP FAINTEAYS isg aqdef i (e RS was heated a

H-i ndol - 3- wﬂnf:mydc\:m? ‘HX%@HMhﬂe wésgéﬁi\eém%%d tﬂ&resldue wasl Bissoved e
conmpound accord to claim 14 where the conpound is

anmi no- N-[ 2 (f@aﬂf usserang| eatageatipluxdeoaryt 13, g The @"ﬂ”%ﬁéﬁ?ﬂ?‘ﬁmﬁﬁ%zol o- [4 |
, 3= C] pyrl q é"tﬁ?l%%xa%e \A&@p\fnﬁ ? oy silica gel chrcmatcgraghy (_|_4 viv hexane:ethyl

Hi ndol - 0Xx0- et ]-is yram de he conpound accordi ng
to claig 14c.§\fa 8o Ehe AQQ:F@)@HTB’-BIHSZGI NH3) 648 (MH™').
am no- N-[ 2- ( 3a- enzyl rret hyl - 3oxo- 2 3 3a,4 6 7- hexahydr o- p(yrazol o-14,3
- 15 c] pyQ.di n- 4y

H i ndol - 3-y - 2- = - sobutyram de. 17 The di astereoneric

m xt ure of to claim 13 where said compound is
2- ani no- N- [ midare( 24 ing iy D-rimel) bf/198BinoX ;i2 pB4MHO! i dicxane was stired at

IS A i Ml 4T kb s s

conpou ’ NHa$ 281 (MH

am no- m 2- 2 gaﬁfﬂ?ﬂ%ﬁnzy@?t&?ﬁ%@ﬁ&f@%&cwwm 3? he>(<ah;/.)dr 0- pyr azol o[ 4, 3
- c] pyridinp5-yl} Rentiot iy dtinwit gkg-32 i ’

19. The c oun ccordin to lm 17, reat pasTertly quTs1-g\

am nO'I\I'[Z' 7- = ] y -1 ’ 11- &dra p§i Egz |O[4 3
- 25 c] pyr egh i i

hﬁm_-ﬁmdn)m_%m@_bﬁﬁm . _
H-i ndol - 3-yl.met hyl oxo-ethyl|-is 1 de, 2Q. ..The djaste I C
m xture of ﬁ‘%ﬁ%&ﬁ&’%@&%&l%‘“?%'“g ‘%WM%&P&‘%@%%’"H‘&" Bpise
~ 2-ami no44t [ andi 38 (B E)12(fimbl) WP HAF e ¥hipied BRE fyé rediduéowas purified by siica
gel chromatography (9:1 v/v ethyl acetate:hexane) to give 40 mg of 19D. MS (CI,

NH3) 613 (MH™).

20
A mixture of 40 mg (0.06 mmol) of 19D in 1 mL of 4M HC! in dioxane was stired at
room temperature for about 5 h. The mixture was concentrated and co-evaporated
with methylene chicride to give 40 mg of 19E. MS (Cl, NH3) 513 (MH™Y).
Example 20

25 2_Ami (R 9. - . 4

-isobutvramide L-tartaric acid

To 4.6 g of the title compound of Example 14 in 20 mL of methanol, a solution of
1.36 g of L-tartaric acid in 20 mL of methanol was added at about 0° C. The mixture
30 was warmed to room teﬁperature, stimed for about 40 min and concentrated in
vacuo. The residue was diluted with 220 mL of ethyt acetate, heated at reflux for
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. 2,3, 3a, 4,6, 7- hexah 3- c]pyrldln 5- -(1

H i ndol - 3 yl met hyl nil Eﬂfm!ll sobut'yf am de. ééPLA((‘EME'NT SHEET
compound ‘accor di n re tﬁg conpound is 2- '
amno-N-[2-[3a-(R) -(4- fI uorobenzyl) -2 t hyl - 3- oxo- 2, 3, 3a, 4, 6, 7- hexahydr o-

Y ol - 31 et I erg- SOt PRrEiCHay gr daton-Crip W0y st

PCT/ | B96/ 0RSrYQN is| graionaily. Submgtwombmmdc am:ersdbstguerms Giagh mmmdnemg he
conmpound i

am no- N- 12§‘I¢§gerd§ntl\(ielfa ESF'S‘ ch “Z‘Pﬁ@f’%/f’f- %‘ Zgﬁﬁg,r&,%?%-qquahydro-
pyr azol 0[4CIGE‘2}-'pyr| din-5-yl]- (R) (1

H i ndol z3-yl rret 0X0- et yI | - i sobutyran de. ound accordi ng
to claih8 wher el 'n R[ZAEWTC?@ aéchWﬁeﬁya‘rBr“cS“"e’?ﬁll[xeraP‘f&A@? Bf5FD- phenyl and

Rlerr] is preahyl RQQ[-@HZ-]ph&WH-ﬂucr@ébenﬁ heo Wiyt arcp QORL-trfazBlyidnidr € of a
conmpound ar%ordl ng to claim 23 where sai d conpound is

2-am no- N- [ %é%‘-f@RE'S)mﬁEWzWv‘zi-ﬁwlrsn-cba%&a 2,3,3a,4,6,7- .
hexahydr o- PYI a2 04Dl 4. Fhe tigseitinfire itlrelotl f%mﬁx'awaﬁ%hx'aa@gfo ethyl]-

| sobutyram de. 10 . he conpoun ccording t | ai where the
corrpound i wirere said compcund is 2-ammc-N-,z.-( a-(R,S)-tenzyl-3-0xc-2.3,3a,4,6,7-

3] oo 1 e SRR SRR TRy Bedn e e 2 MEKTRA U B e, 26,

The conpounisobutyamiderg t o cl ai m 25 where the corrpound s 2-
N[2-(3 b | - 2- net hyl -.3- 3 d I 4
5 Gl pyr di 45yl TR SR e R et 7 WBeis Be SN B A do

L-tartaric YeReIaqRi-benzyl-3-0x0-2,3,33,4,5, z-hexahydro-pyrazolc{4 3—c}pyndm-:>-yl) 1+(R)-
benzyloxymethyi-2-oxc-ethy(l-isobutyramice.

15 44. A compound according to claim 42 where the compound is 2-aminc-
N-{2-(3a~(S)-benzyl-3-0x0-2,3,3a,4,6,7-hexahydro-pyrazelo(4, 3-c]pyridin-5-yi}-1-(R)-
benzytoxymethyl-2-oxo-ethyfl-iscbutyramide.

45. A method for increasing levels of endogencus growth hormane in a
human or other animal which comprises administering to such human or animal an

20  effective amount of a compound of claim 1. | _

46. - A pharmaceutical compesition useful for increasing the endogenous
production or release of growth hormone in a human or other animal which
comprises an inert carmier and an effective amount of a compound of claim 1.

47. A phammaceutical composition useful for increasing the endogenous

25  production or release of growth hormone in a human or other animal which
comprises an inert carrier, an effective amount of a cempound of claim 1 and a
growth hormone secretagogue selected from the group consisting of GHRP-,
Hexarelin, GHRP-1, growth hormone releasing factor (GRF), IGF-1, IGF-2 and B-

. HT920 cor an analeg therebf.
30

48.  Use of a compound of claim 1 in the manufacture of a medicament for

treating or preventing osteoporosis.
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27. . The conpound accor di ng to mm,mlﬁ he corrpound s 2-
oS S Y RePLAGEN RN SHEET
, 3- clpyridin-5-y enzy oxyme - Ox0- et hy am :
The di astereoneric m xture of a conpound according to claim23 20 where
sai d -conpound is 2-am no-N-[2-(3a-(RS)-benzyl - 2- et hy- 3- oxo- 2, 3, 3a 4 6, 7-

hexahydr o pyrazol o[ 4, 3-c] pyridin-5-yl)-1 -(R)-benzynex P et hyl ] -
i sobutyram de. 29. The conpound according to clai N 2Z3XayE4d 'ﬁ, pound
s 2- -

am no- N-[ 2- (3a- (R) - benzyl - 2- et hyl - 3- oxo- 2, 3, 3a, 4, 6§ 7{ hex&NEY ?95@";#2| o[ 4,3
- 25 c]pyridin-5-yl)-1-(R)-benzyl oxynet hyl - 2- oxo- gt hyl | -i sobutyram de. 30
The conpound according to claim28 whenest he conpound 1's 2=

am no- N-[ 2- (3a- (S)-benzyl - 2-t hyl - 3- oxo- 2, 3, 3a, 4, 6, %-hexahydr 0- pyrazdl o[ 4, 3-

c]pyridin-5-yl)-1 -(R)-benzyl oxynet hyl - 2- oxo-et hyl | -i sobutyramde=—31. The
di ast er eoner9C Misetods Corfifound STIMRAUNS tha GRGEEERE of @ mekidinBn? Br geuingBepevendhg

conmpound i s 2-anino-N-{2-[3a-(R, S)-benzyl - 3- gxo- 2- 222tr|fluoro-

et hy| ) deages;ar %mém?mn\@ thmr Be ffﬁta&m Rff‘ﬁ’“‘ﬁd B 2T horugpe. |

-(R) - benzyl oxyrret hyl - 2- oxo-et hyl)-isobutyram de. V\D 97124369 J 1
fIar flj jaij PCT/ 1B96101353 *C L MN -127- 32,

The ci pound @cco’?‘*d%sﬁg“ {clirg |49 Whesein ipid disedsg Or CORHESME Foggsstive heart failure, frailty

am no- NsdodntedaniltRlgilieitobbsig; 0X0-2- (2, 2, 2-trifluoro-ethyl)-2,3, 3a, 4 , 6
, 7- hexahydr o-

S 51. Use of a compound of claim 1 in the manufacture of a medicament for accelerating bone
fracture repair, attenuating protein catabolic response after a major operation, reducing cachexia and
protein loss due to chronic illness, accelerating wound healing, or accelerating the recovery of burn

patients or patients haﬁng undergone major surgery.

52. Use of a compound of claim 1 in the manufacture of a medicament for improving muscle
strength, mobility, homeostasis or renal homeostasis.

10
33. Use of a compound of claim 1 in combination with a bisphosphonate compound in the
manufacture of a medicament for treating or preventing osteoporosis.

: 54. Use of a compound of claim 1 in combination with estrogen or Premarin® in the manufacture
15 of a medicament for treating or preventing osteoporosis.
ss. A compound according to ciaim 2 wherein b is 0; X" and X* are each
independently hydrogen, (C,-Cy)alkyl or hydraxy(C4-Ca)aikyt,
R’ is selected from the group consisting of 1-indolyl-CHy-, 2-indolyl-CH,-, 3-indclyl-
CHy, 1-naphthyl-CHy-, 2-naphthyl-CHz-, t-benzimidazotyl-CH,-, 2-benzimidazolyl-
CHy-, phenyk(C,-Coalkyl-, 2-pyridy{C,-Calkyl-, 3-pyridyl<(C,-C,)alkyl, 4-pyridyl-
(C-Cylalkyl-, phenyl-CH,-S-CHg-, thienyl(Ci-Caalkyl-, phenyl-{C¢-Cq)aikyl-O-CH,-,
phenyl-CH,-O-phenyl-CH,-, 3-benzothienyl-CH,-, thienyl-CH,-O-CHo-, thiazolyl-CH,-
O-CH,- , pyridyl-CH,-O-CH;- , pyrimidyl-CH,-O-CH;- and phenyi-O-CHz-CH,;
where the aryl portion(s) of the groups defined for R® are optionally
substituted with one to three substituents, each substituent being
independently selected from the group consisting of methylenedioxy, F, Cl,’
CH,, OCH,, OCF,, OCF,H and CF,.

20



pyrazol o[ 4,3-cj pyridin-5-yll-1

- (R) - benzyl oxynet hyl - 2- oxo- et hyl “Illm uumuullliuaml% REFEE?\(GW ?_

accordl ng to claim31 where the corrpoun ﬁ\? SHEE
am no- Nd2- [ 3a- ( S) - benzyS3- oxo0-2- (2, 2, 2- trfluoro ethyl)-2,3,3a,4,6, 7- hexahyd
ro- pyrazolo[4,3-cjpyridin-5-yl]-I - -

- (R)=benzyl oxynet hyl - 2- oxo- et hyl ) -i sobut yr am de. 34. The di astereoneric
m xture of a conpound according to claim23 where said conpound |s

2-am no-N-1 -(R)-benzyl oxynet hyI 2- [Baﬂ(ﬁ S)-(4-fluoro-

benzyl) 2- met hyI 3 0x0- 2, 3, 3a, 4, 6, 7- hexahydr o- pyrazoo[ 4, 3-cl pyri di n-5-yl E2-

oxo- 19 i etg 2 WY i famd a\e,cll id MSmEQIRAUWAEh ARARAM %nd hafiheine 34
-(R) - bé‘h ﬁ%ft‘ﬁ%?i‘“gz°’[%‘3"°("ﬂ}g?sif P08 0- benzy! ) - 2- et hyl - 3- oXo-

2,3, 3a 4, 6 7 hexahydro pyrazol o[ 4, 3- c] pyridin-5-yl]-2-0Xo-ethyl)-isobutyram

i de. nmpaeund accar di ai m Wneetl‘ und i rl
an no- % i - DR 1 PRE R don ad mpiientt 5 € el Bitesfue GRSt
2,3,3a 7- hexahydr o- pyrazol o[ 4, 3- cI pyri d| n- 5- yI] 2- 0Xo- et hyl -1 sobut yram
de. 37. The di aster eonmeric m xture of a conmpound according to claim 23
\é\{g[ﬁ(an Osﬁl_f oslagxﬂgg iof Elaxp'é fn 1%;1 B%an estrogen agonist or antagonist in the
2, 3, 3a, Banglast HF%’[“ﬂ o3 PRy af‘FPPB‘%ﬂS) 1

(R) benzyl oxymet hyI - OXO- et hyl | -i sobutyram de. 38. The conmpound
according to_claim 37 Wnere the compound is 2-
am no- N-[ 2- (@a (R)- benzyl - 2=t ért - but yl= 3- oxo- 2, 3, 3a, 4, 6, 7- hexahydr o- pyrazol
o[ 4, 3- clpyndin-5-yl)-1 -(R)-benzyl oxynet hyl - 2- oxo- et hyl -i sobut yram de. 39.
The conpound according to claim37 where the conpound is 2- 25
am no-N-[2-(3a-(S)- benzyl -2-tert-butyl - 3-oxo- 2, 3, 3a, 4, 6, 7--hexahydr o- pyr azol
o[4,3- cjpyridin-5-yl)-1 -(R) -benzyl oxynet hyl - 2- oxo-et hyl j -i'sobutyram de.
40. A conpound accordl ng to claim5 wherein.eis 1, nis 1, wis 1;

A compound of the formuia

1

ﬁ/(CHz). (CH2)
, ~ 7 (CH:).

W
the l'acemlc-dlastereomenc mixtures and ogptical i xsomers of said compounds and the
10 pharmaceutically-acceptabie saits thereof, wherein
eisOor1:

N and w are each independently O, 1 or 2, provided that w and n cannot both be 0at
the same time;

R' is hydrogen, CN, —(CH,),N(X‘)C(O)X" {CHa)N(X)C(ONCHAA',
15 {CHNXSOACH A", {CHINKHSO:X, {CHANOICOINGSGHCHAA,
~(CHNOCICIOINCEYX®), {CH)CIOINGLIRY, «CH2)(CIOINOEKCHIA',
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R is -(CH2)t-A; wher |tion of R is phenyl, thien
t hi azolyl, pyri dyI or |M||N|“|"ﬁ“ﬂﬂ “ whi ch i z%?‘ﬁbl J!\)&Eﬁ\b’ﬁfS§¥‘lEE§d
with.onge to three substtt tent's, "eath substltuent %ﬁ‘depen ently
sel ect ed fromthe group consi sting of 'Ff <, Me, OWe, CF3, OCF3 and OCF2H

phla?])?w (eH é&i})’C(O)é%B 3(%?6@% (%L‘pgd [ﬁéHJa?@?‘g%f{ |r Ln i's

bei ng. | ndle iﬁﬁ?&??*ﬂﬁi"?éﬁﬂd@’?%ﬁ%‘ﬁ?@f’c‘ﬁ“‘w P e
CF[ e?r] OICO]fFE‘I!)n‘]: ac/iﬁd ‘&h*%[)&(ﬂ)('q'”z?i"“ '(8H2)cﬁ®8(%)§&co?rpound according c
Gl or ) pheSTMERONGOR S S xR OO

-CH err]% h| a(gmcya)alawd-(ﬁeﬁe)rﬁ -(%Hﬂy(ﬁn@ﬁwctqaé%yic‘*lxﬁyﬁ %%M'-yl or

(o 6l ai 25 kel SGHra S SeRRl SEHRIE, B jetedIoR! @ compound aceording
2- am no- N- ( 2- (3ama'd5)hebaimlar@wdnaﬂ<y898mps in,tfe definition of R" are Optxonally

oxo-otyl’1 1 soburgrEE wiC-Cih Hiskihy GRS REY, RIEFLEONE. o e (he
conmpcund. i S 2- am-8{B)m(C-Ce)alkyl, -CO{C4-Cy)alkyl, 1H-tetrazol-5-yi or 1 to 3 fluoro;
e oyt oyt % B Sl iRt re SR R RS RO . 15
44. A compound _g¢oys-dioed)Ree)adrogiopner e the conpound is 2-am no-
qis0,1,2,30r4;
tisC, 1. 20r3;
said (CH,)q group and (CHy) group may each be optionally substituted with 1
15 to 3 fiyoro, 1 or 2 (Cr-Caalkyl, hydroxyl, (Co-Cojalkaxy, carboxyl, -CONH,
S(0)(C-Coyaliyl, -COHC1-C.)alkyl ester, or 1H-tetrazol-5-yt;
R? is hydrogen, (C1-Ce)alkyl, Cqo-Ca)alkyl-({Cy-Cg)cycioalkyl, {Ci-Cu)alkyl-A' or A';
where the alkyl groups and the cycloalky! groups in the definition of R? are optionally
substituted by hydroxyl, ~C(O)OXE, ~C(OINOB)K®), N, S(O)m(c1-cs)aikyl
20 -C(O)A', -C(O)(X%), CF;, CN or 1 to 3 halogen; :
'A' for each occurrence is independently (C;C-,)cydoalkenyl phenyl or a partially
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally
having 1 to 4 heteroatoms independently selected from the group consisting of
oxygen, sulfur and nitrogen, or a bicyclic fing system consisting of a partially

25 saturated, fully unsaturated or fully saturated 5- or 6-membered ring, opticnally

having 1 to 4 heteroatoms independently selected from the group consisting of
nitrogen, suiiur.and oxygen, fused to a partially saturated, fully saturated or fully
unsaturated 5- ‘or 6-membered ring, optionally having 1 to 4 heteroatoms
independently selected from the group consisting of nitrogen, sulfur and oxygen;

30 A' for each occurrence is independently optionally substituted, in one or
optionally both rings ¥ A' is a bicyclic ring system, with up to three
substituents, each substituent independently selected from the group
consisting of F, Cl, Br, |, OCF,, OCFH, CF3, CHy, OCH;. ¥e) W




N (2-'(3a- {S)-benzy“lmmm mmmru}mr 7- hexahydr o- pyrazol o( 4, 3-cl pyridin-5-y
l)-1- (R) benzyt ox yl -i sobutyram de dSH&E
i ncreasi.ng | evel s of eﬁdoberf‘bu§ growt h _hornone in a&%ﬂ#%ﬁ%’qq ﬁT

er ani ma
whi ch conprises adm nistering to such Hdfan or animal an-20 effective

ambunt of a comeys ai é ut| I osi tion useful
for incredsing t?@g &%ﬁeﬁb@#’éd%&‘ﬁﬁ%@% g‘% 8§ 'h hornmone in a
human or ot her aﬁ(@hi(cwﬂslﬂlkytonm-tamob&yu nephénytarpmmxandpl&rmafﬁybgyl ve
anount of a corrp

ml.A47 0 ki on usef ul
for increasing t 3‘&‘ @Le uyéenfgmxypr%@@éw ‘I@%@ﬁﬁsﬁba%f h hor none
in a human or ot #Nﬂ( zrpﬂenym;msom&? |-ee$4xé}xfneo§m‘éx}21 eNx"smngffectlve
anount a conpc f ﬁ | HOW D r ne secr ue sel ected
fromthe’ group ct a %&&éfar%‘m )%I%Rli‘"‘faz‘?jﬁfmﬁqﬂg%rmne
rel easing factortdn%)/s dra?déa zﬂaﬁﬂ’ ampﬁ’ana Westked WithnALOFichbsisgof - 30

48. Use of a conpound of claiml he manggacture of a nedi canent for
treating or prev@?ﬁ‘l‘*{f?%ﬁ%%é'ﬂw%ed bycneyggthybge{g:g of a conpound of claim

condi {1 ons i ch my BESFS RarTaestn ol MptbAdS sbfindbd Ko gl 507 "R
use of claim49 wherein saittie dirticealt @Nmtﬁ%ﬁbﬂkﬁoﬁej@sﬂl fos Keans
failureqqgfrailty a5300| at e%&&%mgwpwmpmm phenoxy, (Cy-
Ce)alkoxycarbonyl, -S(C)m(C4-Ce)alkyl, 1 to 5 halogens, 1t 3
hydroxy. 1 to 3 (C4+-C,g)alkanoyloxy or 1 to 3 (C4-Cg)alkoxy;
X" is hydrogen, (C,-Ce)alkyl, phenyl, thiazolyl, imidazolyl, furyl or
thienyl, provided that when X'? is not hydrogen, X' is optionally

15 substituted with one to three substituents independently selected from
the group consisting of Cl, F, CH,, OCH,, OCF; and CF;;
or X'! and X' are taken together to form ~(CHg),-L'-(CH,),~:
L' is CO3)(X?), O, S(O)m or N(X3);
r for each occurrence is independently 1, 2 or 3;
20

X? for each occumence is independently hydrogen, optionally substituted (Cy-
Ce)alkyl, or optionally substituted (C4-C)cycloalkyl, where the optionally substituted
(Ci~Ce)alkyt and optionally substituted (Cs-C;)cycloalkyl in the definition of X* are
optionally independently substituted with -S(O)n(C1-Celalkyl, -C(O)OX®, 1 to §
halogens or 1 to 3 OX®:
25 X for each occurrence is independently hydrogen or (C{-Ce)alkyi;
X® for each occumrence is independently hydrogen, optionally substituted (C.-
Cglalkyl, (Cng)hélcgenated alkyl, optionally substituted (C5-Cy)cycioalkyl, or (Cy-
C;)-halogenatedcycloalkyl, where opticnally substituted (C4-Cg)alkyl and optionaily
substituted (C;-C;)cycloalkyl in the definiton of X° is optionally independently
30 substituted with hydroxyl, (C,-C,)alkoxy, carboxyl, CONH;,, ~-S(O)m(C1-Ce)aliyt,
-CO,({Cy-C,)alkyi, 1H-tetrazok-5-yi or 1 or 2 (C,-C,)alkyl; or
where there are two X groups on one atom and both X° are (C-Cg)alkyl, the two
{C+-Cg)alkyl groups may be optionally joined and, together with the atom to which the
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catabolic response after Aer—apel atazon, reduci ng cacheX| a and protein

| oss due to chronic illness, accelerating wound healing, or accelerating
the r- ecoyeW" ?5% SrRYPH apmttashett. fomm pat te®i membeted gingegtienaliy baving oxygen gery.
52, Use' of sgmg.q.jmgfgnd of claiml in the manufacture of a nedi canent for .

i mprovi ng nuscl strength, nobility, honeostasis or renal

honeost asis. 53.X 'w‘ﬂdrugenaorccﬁmﬂ@)amjl apitioohlyi sucstitinedodthinydaixidoandv th a

bi sphosphongt in. t.h et uf e of a nmedicanent for treating or
prevent i ngr}gs eég‘gg "C%'E.'" Q%cg Gund of claim1 in combination

W t h estSr ogeith e chtvesthath[ err] in the manuf acture 15 of a nedi canent for
treating or_gr evi{gii nllg oSt eopor osi s, corrpounghaccor di n to caim?2

wherein b i% 87 not R Rydcpgen Wﬁ?’é rteacaftacm%;se&i

(derr]-d etcraual xGrsbyﬂbr ng. err])al kyl; R[err] I's selected .from
the group cg)n)?le?‘rdrzg of ﬁéﬁ’y & CHerr], 2- i ndoi yl-CH err], 3-indolyl-

CHerr], 1-Wh jﬂh)gﬂ[ggmu}en& isaph “@F{‘%‘F 1., 1-benzimidazolyl-CHerr]-,

2- benzi i dazol yl 5020 u@| @bk -
2-pyridyl - (C[err‘]q—C[err E“H;@E ( err C[err])al Ky, 4- pryrrdyl
(Clerr]iq el'ﬂrl}SPadrMyl , phenYl - ch| err] SCH[ err],

t hi enyl (C[e‘r -Clerr])al kyl-. phenyl-(Cerr]-Clerr])alkyl-O-CHerr],
phenyl - CH[err% Ophenyl CH err]-, 3-benzothienyl-CHerr]-,

thi enyl - CH @®'rij h@HGIgERI{GH,)HT 2 tytloaly S(0H,)@" @r(Ei-Cloalkyl where the (C.-

pyri dyl - O Co | - CH e
phenyl - OH ee¢‘]°)]a@f[ 3?‘5_(%8"‘@%4@1@%1‘![99%9% Mﬂ'l?('%f%“%f‘ﬁ%“@s ﬁﬁ%%’é‘f’ﬁ"ned f or
- Rlerr] are ogid ahah |the debsdior @f & rsV\béd%naneuﬁnﬁned Iwithe1 t6 ubSubititeiptss, each
- substitugnt Dbein | ndependent ly selected fromt II]:e up ¢ nsr Séf 28
et hyl en®di dRgerepd m from thecgioup cpnsisng ¥ ]CQ gp i @%err]
and OCFzH -
R is hydrogen, (C+-Cq)atkyl, (Cq-Ca)alkyl{C5-Cr)cycioaikyl, phenyl, or (C,-Cy)alkyl-
phenyl where the aikyl and phenyl groups are cptionally substituted with 1 to 3
substituents independently selected from the group consisting of F, CF,, OH and
20 methoxy. |

61. A compound according to claim 62 whereinwis 1;eisQ; R is
| CHypyridyl, -CHythiazalyl, or -CHy-phenyl optionally substitited with 1 to 3
substituents independently selected from the group consisting of fluoro and chioro;
and R? is hydrogen, (C;-C.)alkyl or phenyl where the (C{-C.)aliyl or phenyt groups in
25 the definition of R? is optionally substituted with 1 to 3 substituents independently
selected from the group consisting of fluoro, hydroxy or methoxy.
62. A compound according to claim 63 wherein R' is -CHp-phenyl and R?
is mett-'ly_i— or hydrogen.
63. A compound according to claim 64 wherein the compound is the 3a-
30 (R)enantiomer.
64. A .compound according to claim 64 wherein the compound is the 3a-
(S) enarntiomer. '
65. A compound of the formuia

ThlS Sheet Has Been Rei




-130- 56. claim11 in conbinati | ' 10 )
t he manuf actureﬂ“lmamﬁm Hﬂi”ﬁ"lfor treating or preven %CgmwﬁngT
57. .Use of a compoun clhsal I n t. manuf acture of a nedi cament for

increasing | G--1 | evel s. Use of a conpound of claim1 in

~conbination with an estrogen agoni st or R&mt agoni st in the manufacture of a
medi cament for treating or preventing oste

osi.s. 59. A conpound of the
formula [err] the racenc-di as® Q e W’g’& apd optical isoners of said
conmpounds and the 10 phar mac tlcallyaccepf‘ébl e salts thereof, wherein
eis Oor 1 n and w are each independenty 0, r\ 2, provided that w and n
- cannot both be 0 at the sane ti ryi\R[ Fdﬁzbgen - CN,
-<CH err])[err]N(X[err] (O X ergd,
(CH[err])[err]N(X[err]C(O)(C[err])[err]A[err] 15
{CHerr])[errIN(X[err])SOerr] (CH err])@n, <CH[err])[err]N(X[err]Sqerr]

{(C'C_LFE; ]r % g Fr rq] {\Ir&%(g[(ﬁgr C((%quﬁér,[u? i’\'{ﬂ;é.lg;g %‘r L%: |;omers of said compounds,
(CHerr])[ e IQ)N(X[err])(X[err]) (CH[err])C(O)N((CH[err] Alerr]
B (R S A b S b B e V551 cuccon o
- -(CH

7T AP SOy o vt mro
{CH err])[erodmO N( X[err] (X[ err]) -(CHerr])[err]C(OXerr],
(CH[err])[errlscaQMCH[err])rA[err] (CH[err])[err]N(X)C(O)OX[err]

n and w are each independently 0, 1 or 2, provided that w and n cannct both be 0 at

10 the sanﬁe time;

R' is hydrogen, -CN, (CHINOGICIO)XE, {CHN(XF)IC(ONCH)A',
«CHz)chx*‘)soz(CHz)rA‘ «CHRNOKHSOXE, {CHNXICIOINCXNCH )rA',
~(CH)eNOGICIOINGLE)(XE), {CH)CIOINOH(X®), {CHZ)CIOINCXNCHrA,
«(CHCIOIOXE, {CH,)C(OYO(CH)A", «(CHo)OX®, <(CH2)0C(0)X°,

15 <CHy)OC(ONCH)rA', {CH2)OCIOINGCHCHIAA', (CH2)OCIOINOHX),
«CH2)CIO)XE, <(CHZ)eC(O)CHa)rA', {CH2NCIC(O)OX’,
{CHRNOEISONOEI(K®), {CHR)S(O)mX’, (CH)S(Olm(CHICA',
<Cr-Cuolalkyl, (CH)rA", ~(CHalo-{C-Cr)cycioalkyl, (CHa)e-Y {Cr-Ceyalkyl,
«(CHa)q-Y'(CH)A" or «(CHa)yY'<{CH)(Cy-Cricycloalkyt;

20 where the alkyl and cycioalkyl groups in the definition of R’ are optionally
substituted with (C4-C,)alkyl, hydroxyl, (C4-C.)alkoxy, carboxyl, CONH,,
S(O)M(C1‘CQ)alKY| -CO,{C4-C)alkyl, 1H-tetrazol-5-yl or 1 to 3 flucro;

1is O, S(O)m, ~-C(ONX®, -CH=CH-, -C=C-, -N(X‘)C(O) -C(O)NX°
-C(0)0, -OC(OIN(X®) or -OC(O):

25 qis0,1,2,30r4;
tis0,1,20r3;
said (CH,)q group -and (CHy), group may each be optionally substituted with
hydroxyl, (C4-C4)alkoxy, carboxyl, <CONH;, -S(O)m(C-Ce)alkyl,
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CH NX CH
(e (S()iﬂllttlﬂlﬂﬂllﬁllllﬂmlh L g Cter e ] REBPACKENT SHEET
-(denr})err]- Alerr]-“(CH efr]jq (C[eru:]SSC[err])cchoal kyl
-(CH err])[err],-Y-(Clerr]-Cerr])al kylS -(CHerr])-Y[err]

-(CHerr])-Aler r-]CGIKCrC alkyl, 1H-tetrazol-5-yt, 1 to 3 flugro or 1 or 2 81-0 10[
-(CHerr])] fl’] Yerr] CHerr % r Jerr] err]) XY™ where the
al kyl and cbc!Soye C{né:ﬂ@nmm-pemapaweﬁi-cda@ywtdr@na| ly

substi t ut edwne@mrqé Gh@rsérh),ﬁ é‘é[{d x}aé%ll ik :&3%1{;%%%( the ddfinftiohlot RE GFd d0Bh&RXY

car boxyl ,
_cOerr](C & with esdriopil, cmqm @@woém) NCDOD. S(@)miG1-Cg)alkgl,

Y] CC, N(X O
_ [C:(erogkxl[err] é( 8&{(9)%’0%3{&” Iegen. OC(O)( [Srlr]s)g( )1 2, 3 or4
~tisQ 1.2or 3 feraeab!'( G2renge wmdemhdeﬁﬂ[ €L gycegikenyly phanyl drea patiapnal |y

TSR e s o Rl & R

hcc? err] (C eavihgd a6 r4 hadebdmmﬁﬁepeﬁdewméﬂlﬁbnﬁmﬂ groGh eédnkistirty of
ydr ogen,

err e ).al k
-(derr]- C[g‘)’ 3"1(1 %ﬁ' Qr?'}rg‘lﬂ'\erqr]ﬁc@%ﬂ%IWI system consisting of a part:allv
-{ err hoCl eatirtebk Wiy ArRaturated o Rily katurnhed es-t&ea%d%erea

cycl oal kyl groups in the definton of Rlerr] are optionally subs |tuted by

hét(igﬁ%/lq I erpr‘} “W'NEWWN‘WM??“ fmrxthe: gyoupxeensisting of o
to 3 hal ogend;_ errsm‘?lor ea@goc%ce |s [ n%éﬁ%nt% sédhitafdld J.arfu
(Cerr]-d er#ﬂsﬁbly%*ﬁéaﬁkeotyls-mgh@m 0ng. a optipnaiiy| hgvmﬂ aloed Hemrthgtoms
2 hot or oat onehentehi et fln e orlul -HRIRRG Sfndrbdéh, Aur B o™ P01
sul fur af®d nit rog&ﬁ foroeachs bctmyrenw is" indgpendentiynoptorslly t subgtitufeda ipane il |y 25
opt 1 onal 1y havi oot BRBY hhs b A o5 3L HERMEPr, el R Ok By oup
consi sting of nit sugstituensy| éath awbtmenge:ndeﬁemduyt Csefectat tffom | fhes gidupat ed,
Lgu xgsittj(r)a'zeﬁe?r fm“&éﬁ’w}'ﬁ% 'ﬁra\t 8%!:3 085 dPif*Bﬁr,ecS'c ;r_lg soptionally
C{OINCE(X), <C(O)YOX®, axo, (Cy-Ce)alkyl, nitro, cyano, benzyl,
20 -S(O)m(Cy-Ce)alkyl, 1H-tetrazol-5-yl, phenyl, phenoxy, phenylalkyloxy,
halophenyl, methylenedioxy, -NO®)OC), N0}, -SONOEICS),
NOESO-phenyl, -N(X)SO,XE, -CONX'X'2, -SO,NX"X"2, -NX8S0,X"2,
-NCCONX"1X™2, NXESONX''X'2, -NXEC(0)X"™, imidazolyl, thiazotyl and
tetrazolyl, provided that if A' is optionally substituted with methylenedioxy
25 - then it can only be substituted with one methyienedioxy:
where X'! is hydrogen or optionally substituted (C,-Ce)aliyt;
the optionally substitted (C,-Ce)alkyl defined for X' is
optionally independently substituted with phenyl, phenaxy, (C4-
Ce)alkoxycarbonyl, -S{(O)m(C+-Cg)alkyi, 1 to 5 halogens, 1 to 3
30 hydroxy, 1 to 3 (C4-C4g)alkanoyloxy or 1 to 3 (C-Cg)alkoxy;
2 is hydrogen, (C.-Celalkyl, phenyl, thiazoiyl, imidazolyl, furyl or
thienyl, provided that when X'2 is not hydrogen, X' is aptionally
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R L T S

|ndependen the g’f"ﬂﬁ@“&ﬁ&iﬁﬂﬁﬁ%@\l lf nltrc'-);e.n' sul f:‘ur and -
Sra L[ B ] B

system_ w'th up to three substltuent s13€ach substituent independently

sel ect'ed fromthe err]H,
S et e SRl LOD e sufsenBhus ssecBbEA il Isblec Bkt ']
-C(O OX[ err], oxo, (tﬁﬁegr'(m%a Srasisting at BYF. lcmt&@, qcfy‘aﬁpar;dOEHﬁyl

-S(O: err]-Clerr i i1 _Htetrazo en enox
phénillrrgﬂ(yl oLy,C[ hal ]o%fa% é"d “nef’ﬁy?é‘?f'edﬁﬁxf ‘yﬁ( X[ ety %’( X[*glzﬂ) 4
-N(X[err])(O (X[ err]), SO eradddecr k)dy [:QN(H -N(X[ err]) SO phenyl,
-N(X[err])SOerr] Xerr], CCN[err] Xerr]Xerr] , -S( err] NX[err] X[err]
-NX[errFSO[err] X[ err]. 5 ¥icreacn G%([%‘ﬁ?]%m%‘-‘?f&[ ery 3

(NXerr ] SODEr fok MR béollr H{-,l l}%k%ﬁ&?ﬁ?%&ﬂ;& cAbAARO Y snddd q201 V1 and
tetrazol yl rovided t | ,ierr]' IS opti‘ond ysubst 'tute !
met hyl enedlfe&}‘k‘ﬂ h@’mﬁﬂpﬂ@blnsunsm&mtchmﬂ@d Anere the m;tChyill\emMntmeﬁ wher e

X Nelol M| |l bst it ut ] < I t h

obt1 onal |y Ctetiny e Pedaf s e iCmafl 1 S 9 a5
optional ly ap@eﬂ&nd&béwsmbskdxmm wirthh M@agm.ﬁgﬁbﬂox@\om’er‘rh 5
C[err])fH ko%%carbon tP]Séi(p),(C[err]-c:[err]).al kyl, 1 to 5 halogens, 1 to 3

hydr oxy. err])al kanoyloxy or ‘1 to 3 ((Jerr]-Cerr])al koxy;

x[err] is hxﬂf&@a&a Oéﬁﬁf*éé's%@édfdrl:é“?ﬂvcr@%ﬁrﬁﬂc ~Chisagel yl . i ni dazol yl,
furyl or thi n% provi ded that when X[ err] is not hydrogen, Xerr] |s
optionally r'each occurTency B SiPFERANERN (HCGRENt & ‘H'ra@‘é LsEttedy

iog[egrep]dent a‘ﬂ@,\ e(@-@l)ﬁaﬁé&@n!a{b% GkQUBCHOAR) SLERMRE €L foycbhiRy, Qctﬂﬁef 1

and ﬁ-halogenatedcyc'oalk‘/i where cecucnaily sutcstituted (C,-Cq)alkyl and cpticnally
15 substitited (Cq-Cs)cycloalkyl in the cdefinticn cf X is ccticnally independently
- substituted with hydroxyl, (C,-C.)alkexy, cartaxyl, CONM,, ~S(Q)n(C4-Ca)alkyl,
~CO(C-C)alkyl, 1H-tetrazol-5-yi or 1 or 2 (C,-Cy)alkyt; o¢
where there are two X® groups cn one atom and beth X° are (C-Cg)alkyl, the two
(C,-Cy)alkyl groups may be apticnaily jeined and, together with the atom to which the
20  two X° groups are attached, form a 4- to 9- membered ring optianally having axygen,
suifur or NX';
X? is hydrogen or (C,-Cg)alkyl optionally substituted with hydroxyl: and
m for each cccurrence is independently Q, 1 or 2;
with the proviso that
25 X® and X™ cannct be hydrogen when it is attached to C(Q) or SO, in the form
ClO)X®, C(O)X'?, SO, or SO, X'
when R? is hydragen then R is not -CH=CH-chenyt;
when R? is M and R’ is -CH,-CH=CH-Ph, then Z'® is not BOC:
when R? is H and R’ is H then Z'% is not BOC;
30  whenR?is Hand R' is CH,C(CH,)=CHj,, then Z'® is not BOC; and
when R? is phenyl and R' is -CH,, then Z'® is nct CHLC(O)-.
66. A compeund accarding to claim 87 wherein
wisQor 1, | |
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e‘gstaﬁﬁé‘t ler to form

“llflﬁ Ilﬂmﬂmml(@ﬂ\esﬁ Lsed -, Llerr] is C(X[err])(X[err]) 0, S(0), or

N(X(efr19; % for *each oc® | nggnendently 1, 2
Son y subst I't |¥N§r SHEET

for each occurrenc ndependent |y hydrogen, optiona
(Cferr]- C[re:snl)al kyl, or optionally substituted (CJerr]-(err])cycloal kyl,

wher e t=he stit err]-Cferr])alkyl and optionally
subst t ut ed %ﬁé éﬁﬁ]%%%%‘ig inthe definition of Xerr] are
OEE iO;)n<)31(|[ ly th eHyQrsden] l(&H fc@doﬁlk;ti h-(8HQ)-AT 6 (GG )it Mﬁeﬂi ﬂh?'(&
- oX[err

occurrence %:@)?"ﬁ’& é‘ﬁﬁr{ha O%yeg%'g{“ogevf%ﬁfe( é‘@"?}‘j Ef%F%%W{)h t':’)( é‘ﬁgﬁ%hf or

each ocoyirrgrea'iing thadmﬁméﬁnéfl R' hy dpaemdlly SubstiRidl With SUkS 3 tsubgtitlients er r] -
Clferr])al kyl, (C[err] err}mhalogenated al kyl tionally substltuted
(C err] - d eindppenden rChergup qgnsisting ﬁfaE cf-SeMSt GFoaPkfd andaner e
optionally Jtuted (derr]-Cerr])al kyl and optlonal |y substltuted
(Cerr]- C[er cycloalkyl in the definition of Xerr] is optionall

i ndependent IR} i8bydrogar $C4-Cyjallyl, MWM)C!@NM ]phepséwq S at-feoriy-

| RO S i St ooty s w1

(C err] 10 ersubjtitliénys indapendertiy m m thexgm[;emqsisgn@@pf.cﬁf:saw acdm and
both x[err] ﬁ‘rge (derr]-derr])alkyl, the two (Cferr]-Cerr])alkyl groups
may be opti onariy joi ned and, together with the atomto whi ch the t wo

X[ err] .groups ar e6 At t ¢ bsiflpo Jrﬂrmmﬂ'!g tb @idim 63ewiieeein @'Y isNBOG W isna¢ Isy0; havi ng
opt onal 'y SRbis 1GHRYESYH 1GFPHRBY ror uFe HERS Aot SUEFEROE LY
i ndependent | yudatituénts rm&peﬁdeﬁﬁytéélé&& f6rAthé Qréupadonsisting of fuoro and chioro;
15 andR’is hydrogen, (C4-Cs)alky! or pﬁenyt where the (C,-C,)alkyt ar phenyt groups in
the definition of R? is optionally substituted with 1 to 3 substituents independently
selected from the group consisting of fluoro, hydroxy or methoxy.
68. A compound according to claim 69 wherein R' is -CH-phenyl and R?
is methyl or hydrogen.
20 69. A compound according to claim 70 whereln the compound is the 3a-
R) ena—;\;i—omer
70. A compound according to claim 70 wherein the corhpound is the 3a-
(S) enantiomer.
71. A compound of the formula

25
l T” an
2)e (CHZ’)TI C . c/ \ /
| I \Ra
(CHz)w 0
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'X[err] andmmmwwm hydrogen when it is attached to C(O or SJerr]
in the-for Xerr]. Sqerr]Xerr] or SEEPMM%N?SHE@T
Rlerc] is hydrogen t"nen err] i s not -{3d&=CH phenyl .

accordr ng:to claim59 wherein 10 wisOorl; nis 1; Rerr] is hydrogen,
- ( CH[ er r ] ) [ ther ra¢eBhicxiidstePpemetic yoixamek ydnd- (oﬁtﬂ@airls«]u)\{esr of Aaet rdompounds,

C[err] G[e kyI where the (Cerr]- (err])al kyl and

(derr]- C[errt cydoal kyl groups are optionally substituted with 1 to 3

fl ugro and3 Es]t-acor:tbszdeﬁ:gor%)t ,LOFMQrC, thmcjtlms inl:ccirrupltrbg‘ailsLﬂmbstttﬁtuﬂed
‘with 1to 3.s tltents 15 i ndependent | y sel e romthe gro
consi sti ng (?Pu f CL’!‘ IROPtoRAY, Wbs 'r’]‘¥ w[é‘meﬁméﬁa '2H;g ngi s
?é’r"gf“a(q‘??ﬁ'k‘ﬂeia)a‘]ky' ) cycloal kyl , phenyl

err err])a err err])cycloa enyl, or
(derr]-dert f%ﬂlgfﬁ EaﬁhWPe%@ﬂ‘é%t hér & N?Y‘)éﬁﬁﬂ"abl‘\’e%/f?l n gAnsghRoty o O at

optionally Sﬂ.lggsh,@w wth 1 to 3 substituents independently selected from
the group consisting of F, CF3, OH and 20 nmet hoxy. 61. A conpound

accor di ng t oY dsakygedOonsufuin wis 1; e is 0; Rerr] is -CHerr]-pyridyl,
303[1?;” 'E 5{3:1%2%% deﬁ’“‘ %@r‘hixﬁg@r om h’é%?@b% f:‘%lﬂ rs: :Jrrgdo:‘M 1E Ihuérgo
and chl ot®; 4GHIRNEDSOHEHINA 0GBIINEIBTIC G@HHINENIIOINGK THtdA ', wher e
| opt onal | %&L%é{@u%{iﬁ%?@é@wﬁ ebar @@@M%ry“’iﬁeii g
hccor ding 1 8"“‘”*“2"“@‘“”“*‘9%*"°§‘““2’““’“°“"‘2’ RN COR, A Ci’”FZ“”"
met hyl o? hyd&'gwc(éiw A cé&%@eﬁg@@géﬁlﬁ %‘f %%Yb}cg@&\ﬁgéﬁg n t he
conpound i's L{EHST(ORE, -[OR,)EIOREHIR' -(CH2)N(XICIO)OX",
| 15 ~CHNOGSONCENXE), {CH)eS(O)mX’, {CH2)SO)m(CHICA',
{C1-Cro)alkyl, ~(CHa)A", CH)q=(Ca-Cricycioalkyl, -(CHa)e-Y'~(C1-Celaliyl,
~(CHa)q-Y'-(CHA' or «(CHy)e-Y'{CH,){Cy-Cr)cycloalkyt;
where the alky! and cycloalkyl groups in the definition of R! are opticnally
substituted with (C4-C.Jalkyl, hydroxyl, (C1-CJ)alkoxy, carboxyl, CONH,
20 ~S(0)m{C1-Ce)alkyl,. -CO4(C1-C,)alkyl ester, 1H-tetrazol-5-yl or 1 to 3 fiuoro;
Y' is O, S(O)em. -C{O)NXE, -CH=CH-, -C=C-, -N(X¥)C(0), -C(OINX®,
-C(0)0, -OC(O)NCX®) or -OC(O);
qis 0, 1,2 30r4
tisQ, 1,20r3;
25 said (CH,), group and (CH,), group may each be optionally substituted with
hydroxyl, (C1-C.)alkoxy, carboxyl, -CONH,, -S(O)m(C1-Ce)alkyl,
-CO,(C+-C)alkyl, 1H-tetrazol-5-yi, 1 to 3 fluoro or 1 or 2 (C,-C,)alkyf;
R? is hydrogen, (C1-Cy)alkyl, (Co-Ca)alkyH{C-Ca)cycioalkyl, (C+-C.)aliy-A' or A';
where the alkyl groups and the cycloalkyl groups in the definition of R? are optionally
30  substituted with hydroxy!, -C(O)OX3, -C(OINCI), -NOYEX®), -S(O)m(C1-Calalky,
-C(O)A‘, -C(O)(X%), CF;, CNor 1 to 3 halogen;
R*is A', (C1-Cygalkyl, -(C+-Celalkyl-A', -(C+-Cealkyl-(Cs-Cricycloalkyl,
~{C,-Co)alkyt-X' (c,-c5)a|kyl «C1-Cs)alkyt-X'(Co-Cs)alkyl-A' or
REPLACEMENT SHEET
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64. A corrpound m U“muﬁlﬂl n62 wherein the conpound is the 3a- (S)
enant i oner..

he fornul a [err]
‘raceni.c-di astereonerl ¢ m xt ufes“and opt{szal isoners (R@LAQ@MELNX SHEET

“wherein 5° Zferr] is methyl, BOC, CBZ, CFlerr]C(O-, FMOC, TRCC, trltyl
tosyl, CH[er@&wky'm’mpcmmu%cs,gmmm ed benzyl which is optionally

bstit ut éd th 1 |t d h
 ependent 1y o W] B8t gBind e eadiar o 7% dRirsaRLubRITEOM; 10 (he
?gr:v[s tl]rr;s[ R[]erNE ])-(S(G) PECSH O?I(eﬂ,cﬁﬁm)é[ ,(1Gblsataidgensof I A Xpbedr ] C(O X[ err],

err err er err er
E% err”s-[ er]rwg(%;[ ﬁr #Céh[ é\‘(ﬁ ei() 7{9@4‘9{2% ﬁeﬁ([@r Q% oSXECX™
err err [éid err err
-(CHerr])[er ]N(gz)grr )C(O)%ﬁb;qerr £ <CH[err )[err]C(O)N(X)(X[err]
(Crert] )1 o] e ((G4eialed of (G calky, GF RS 14 BHIDKGEOROYIX KL ang

S e L e sl 05 e,
- E ﬁ% err % g % f)ﬁdh%@i@)rm A)affidlly satuydted of il satlrated g to 8-membered ring havmg

.- err ey err rr

B it ot
_(W[err])[egl;r&@w%[er%eé% L Clna e)élﬁj;(g—lmr?re?]o;\[err]
-(CH[err]) [ qsy pa ily unsaturated
{CH err])[ er bt MR $3tufatde 6 br @@\Ehb)s?ﬂdkﬁﬁg optionally having 1 to 4 heteroatoms

-(CHerr])[ el Yerr](CH)[err]Alerr
-(CH err][er FF] Rendently selefted ffpp@‘\?p(@peqoﬂftsmgevfmwewﬁvwd pygen.
where the al it lis ARoGHFLORK )M UPK isNakdifiod@inePivith ®" aRé R nitbGenttbhonal Iy

15  to which X* is attached and the carbon atom to which R* is attached and form a five
to seven membered ring; | |

s x5
A%
Réisabondoris (CHJ,  (CHah .

where a and b are independently 0, 1, 2 or 3;
Xs and X* are each independently selected from the group consisting of

20 hydrogen. triflucromethyl, A’ and optionally substituted (C1-Cgalkyt; |

the optionally substituted (C,-Cg)alky! in the definition of X° and X% is
optibnally substituted with a substituent selected from the group
consisting of A', -OX? -S(O)m(Ci-Celakyl, -C(O)OX}, (Cs
Crleycioalkyl, -NOC)(X?) and -C(OINCX)OX;

25 or the carbon bearing X® and X* forms an alkylene bridge with the nitrogen
atom bearing Z°® and R® where the alkylene bridge contains 1 to 5 carbon
atoms provided that X° or X3 but not both may be on the carbon atom and
Z*® or R® but not both may be on the nitrogen atom;
or X° is taken together with X** and the carbon atom to which they are

30 attached and form a partially saturated or fully saturated 3- to 7-membered
REPLACEMENT SHEET!
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substituted wit hI Ilﬂﬁﬂllllmmlulml Ii<yl ,' hy-dr oxyl, (derr]-Cerr])al koxy,

b | ,. CONH2, | kyl CO2 - :
(Izlii'[ e,'?)r(gzol -5-yl of 1°td 3" dorbd; e:{{ ]e)r:&]“oi/s 0, (S(C[C);a”]Rg@.M%NfSHEET
-CH=CH, :CaC, -N(X[err] )X O, -AQNXerr], -AQQ -O(QNXerr]) or
. 0 O 1 25 . . 1 . . H . H .
( CIC—:|§ ez r1Yerr] gmgugrmﬁ?ééﬁ[%}uﬁ@gégyw %tu@aetg%ﬁ- b%e%gﬁbgiég IIq;? %alﬂr)‘gt“i tuted
with hydroxyl, (1§ & Melerpdpms) aﬂﬁ@smen&lm{g@qq fromotipg caregp consisting of

-S(O)rr(C[err]C[eefo}de%l.wuandnnmééé- -CQerr](qerr]-qerralkyl, -
1H-tetrazol -5-yl, T .to 3 fluoro or 1 or. 2 (CJerr]-Clferr])alkyl; Rerr] is
. hydrogen, (C err Pt & cisrtaken tggether with X** and the carbon atom to which they are

e 15 orr1) el AL A bilchs Y §isi8 hsising 51 paialysaared o

cycl oal kyl gr oup$uilynsatimatedic$- ori 8-mambefedireg, rdptianallydiavingriabt 2 hetdesdtéorhsit ed

i th hyd |, - X Q) N( X X Y. -N(X X ,
US(O [err] (& er  TAREEPPET Pk Fom B Fphedton ol AERTT R ) oy
or 1 to 3 hal cgerixydérfidedtora ﬁéﬁféﬂ\(@ﬁﬂbﬁ’téd%m dafturiated P AN @Akatiirated 5- or

(derr]-Cerr])cycl oal kenyl, phenyl or a partially saturated, fully :
saturated or ful IQ/‘"’GH?&(# d 99—"°'t’%”8£‘??€‘§ﬁ)e‘r @ A Rgemsiqrehdnespengantivg 1 to

- 4 heteragt ons i NORRAAGE bdn)thé 8ot 8Asiting BF hib®geh Ckltuciad:ghémg of oxygen,
. sul fur and nltrogi,n, or a hic crx;zc ring - system consisting of a partially 10
n

saturated, fully %mfm.éaor)c/hl- uprRyidedithat wheq asanddyarg betthd &ead s #el,

- optional ly havi ngyX&tp ¢ heteroatons independently sel ected fromthe group
- consi sting of , ni trogen, 'sul fur and oxygen, fused to a partially saturated,
. fully satur aReis hydragen| oy cptienaily substitutad (GarCalalikinber ed ring, optionally

having 1 to 4 hetgroal O optionally substituted (C,Ce)alky! in the definition of R? is
| 15 option?lly independently substituted w1th A, -C(0)O-(C1-Cg)alkyl, -S(0)m(Cy-
Ce)alkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-C(O)(C4-Cyglalkylor 1to 3
(C4-Cg)alkoxy; or .
S Al for each occurrence is independently (Cs-Cr)cycloalkenyl, phenyl or a partially
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally
20 having 1 to 4 heteroatoms independently seiected from the group cansisting of
oxygen, sulfur and nitrogen, or a bicyclic ring system consisting of a partially
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally
having 1 to 4 heterba,toms independently selected from the group consisting of
nitrogen, suffur and oxygen,-fused to a partially saturated, fully saturated or fully
25 unsaturated 5- or 6-membered ring, .optionally having 1 to 4 heteroatoms
' independently selected from th_e group consisting of nitrogen, sulfur and oxygen;
A' for each occurrence is independently optionally substituted, in one or
optionally both rings if A' is a bicyclic ring system, with up to three
substituents, each substituent independently selected from the group
30 consisting of F, Cl, Br, |, OCF;, OCF,H, CF3, CHs, OCH3, -OXF,
C(OINOXE)(X®), -C(O)OX®, oxo, (C+-Cg)alkyl, nitro, cyano, benzyl,
-S(O)m(C-Celalkkyl, 1H-tetrazoi-5-yl, phenyl, phenoxy, phenylaikyloxy,
halophenyl, methylenedioxy, -NEX*)(X%), N(XHC(O)(X*), -SO NS,

"5y fa
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|ndependently sel up consisting of nitrogen, sulfur and
g 32 Jl"‘!!"'i'ﬂ?.“ﬁ%'!’ﬂ@'ﬁ;;ﬁ“fﬁn; b kot e

system W|th up to three substltuents each substi t uent |ndependently
sel ect'ed from t OGSOy l\ﬁ”x’Br-SdzN (D@F«’ [err]H,

G e WL ST e

-S(0O azol
ph((anillngl(:kglr {:)Lyq ?;ng?ﬁianlw&.lder?é?%& q'teﬁe?iél)gggodgﬂh sx?er rl) (er r W?é\‘«edlcxy

: mg é% :: i]hg gg[o)eg ?(][tla;(q[rzryin ofwﬁwmsw:éégi(gﬁmﬂgne%[ e%r%] Sﬂ err]- phenyl
B LU B R Cutb g G g CUPIREE
ony be substituted w th oo friatalResy sSRRRnE Yk Bhany orpaoen or
Tl el bt 40 et
guqbst i ]tuﬂad vm] % h p%enyl E‘é ‘1]:?#10 %ﬁ {B{&@%‘Wy
h?ﬁirc?);rg/qoir'[l) g:[(ea ]e(ralrxyléfet?lr fd)baelﬁkanoy oxy p'heh?l %laﬁb(‘y(l:[ lg‘rl?azo ief?r] ) al koxy;

X[ err] is hydrogen, (dhienyl prgvided shatiwhen |’5~he|’FyI“Ot fHEreges K i rArtienally y i |
furyl or ‘thienyl, provisaghidiatinbiditothfie’sucktitudias idspérdiently e@%{f}ot S
ependen

optionally substituted w th one to three substituents I ndep y

sel ected from the groufhedseun eansising pf € £, CHi, Py QCF:@efICer |, OCF[ err]
a?gH EE f]r i 1 5 or ]X[ (ea:][ 8@?);?5%‘ Lr:%zﬁ‘e&%&ﬂei BQG&TQE:H SIRN T
is CECH(XT), O, S(O)m or NCX;
r for each occurrence is independently 1, 2 or 3;
Xz_ for each occumrence is independently hydrogen, optionally substituted (C,-
Celaliyl, or optionally substituted (C+-C)cycloalkyl, where the aptionally substituted
(C+-Cy)alkyl and optionally substituted (C,-Cr)cycloalkyt in the definition of X2 are
20 optionally independently substituted with -S{O)m(Ci-Cealkyl, -C(O)OX’, 1 to 5
halogens or 1 to 3 -0X3;
X? for each occurrence is independently hydrogen or (C-Ce)alkyl;
X® for each occurrence is independently hydrogen, optionally substituted (Cq-
Ce)alkyl,. (C-Cq)halogenated alkyl, optionally substituted (Cy-C;)cycloalkyl, or (Cy-

- 25 Cj)-halogenatedcycloaliyl, where optionally substituted (C+-Ce)alkyl and optionally
substituted (C,-C;)cycloalikyt in the defintion of X® is optionally independently
substituted with hydroxyl, (C4-C,)alkoxy, carboxyl, CONH,, -S(0),(C4-Cg)alkyl,
-C0O5(C+-Cy)alicyt, 1H-tetrazol-5-yi or 1 or 2 (C4-C,)alkyt; or
“when there are two X° groups on one atom and both X° are (C,-Cq)alkyl, the two (C,-

30 Cg)alkyl groups may be optionally joined and, together with the atom tc which the two
X® groups are attached, form a 4- to 8- membered ring optionally having cxygen,
sulfur or NX':

X is hydrcgen or (C4-Cg)aikyi optionally substituted by hydroxyl; and
| REPLACEMENT SHEET
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Lerr) s oXerr) A L, e E]pmgmmz;
4

i s independently hydrogen, opt Y onal | y sufagtituted al kyl, or
optional Iy sustituted (Clerr]-(err])cycloal kyl, : 18 Hi !
substituted (Closeath Gaurrehtaiskndepandentipto, orak! y sfbst tﬁg r

t he def t f SSSR
ot L HEBRBH M " Po eyt Lon O ([ Peesmsatamas

5 10 hal ogen€ and X'% oa&o@ﬂeewd}og‘ﬂne%én a5 Aechedts QO ?%@ESGJ? in the form
i ndependent | y (()% Cl;zerr )al kyl; X[err] tfor each occurrence
is i ndepende (Mﬁﬁ S tqr bstituted (CJerr]- (err])alkyl,
err er rngndmR w,@qh dogg%},l
E g[ er r% g[Eer rV]"? cyc?igal kyl, %Art(%lq er r?ﬂ er rr%i’r; ha oggﬁgt.(gé*c cLI-s) FH%y'F 29 wher e

optionally substituted (C[err] C[err])al kyl and optionally 15 substituted
cJ | k I :
f%g[)re]ndg[n?lr;])sﬁ% O?ut)e((?om‘lﬁﬂlrtf%s tBlc%&err l{;ellrer )afﬁk%g)gﬂa%a?/boxyl o
CovHerr], - S\Qb)zrn(@at RT isOpethy] 9reuvu;dgen ﬂ)@ﬁewi;ls( is W»ww at s
etrazo e are two
X[err] groups orﬁ%éggo%ﬁéé%bﬁf%‘gi@# ?*¥@§Fm‘%’%ﬁrkyl the two
(CJerr]- C[Osrr])al@ grAanmpBBudMgtbrudmmwhmﬁ and, together with the

atomto vvhlcthh &lerr]‘l‘g re attached, forma 4- to 9-
menber ed ring oft q"yaI’Fa iY o rf“s bl fur or NX[err]; Xerr] is

hydr ogen or (&f%B]X%[é?érdabﬁhﬂﬂdpeﬁ&dﬂ?nﬁ'}drégéiﬂbﬁéﬂ\w’&fq“!mﬁ/h@mw [dPeided aNnd
m f or each ocg_ﬁr‘r ncesl S mdependen;.l , or 2; with the proviso that 25
X[ err] and X[ ]”?’ *y&n 'M%*H‘Yf"@gieﬁ attached to C(O) or SO[err]

in the form cg@)axagarg,eggg)ﬁq@@&,; SHerr]Xerr] or-SAerr] X err]; when
Rerr] is hydrogen then Rlerr] 1s not -CH=CH phenyl; when Rlerr] is H and
Rlerr] is 5CH[e'Fr°}‘YQ9‘¥:CI—I—Ph then Z[err] is not BCC

R? is hydrogen, methyl, ethyl, propyl, i-propyi, t-butyl, -CH,CF,, CF, or -CHz-
cyciopropyt;
R'is CHAA';
where A' in the definition of R' is phenyl, thienyl, thiazolyl, pyridyl or pyrimidyl
20 which is optionally substituted with one to three substituents, each substituent
being independently selected from the giuup consisting of F, Cl, Me, OMe,
CF;, OCF, and OCF;H; and '
R® is pheny-CHyO-CHz, pheny-(CHpy-. 3-indolyl-CHo-, thienyl-CHy-O-CHy-,
thiazolyl-CHx-O-CHg- , pyridyl-CH-O-CHy- , pyrimidyl-CHo-O-CH,- or phenyl-O-CH,-
25 CH,, where the aryl portion is optionally substituted with one to three substituents,
each substituent being independently selected from the group consisting of F, Cl,
Me, OMe, CF;, OCF; and OCF,H.
4. A compound according to claim 75
wherein X° and X* are each methyt;
30 R%is methyl, ethyl, or -CH,CF5;
A' is phenyl optionally substituted with one to three substituents, each substituent
being independently selected from the group consisting of F, Cl, Me, OMe, CF;,
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STl 1 5. g-Cycll ohexen-1-yl; 30 when Rlerr] is Ha
wwmmﬂmﬂmﬁcﬁl@ ﬁ% &%@Er ]J then Z[err] ISREPW err]C(O)EE

i's phenyl

\—Um

CH[P r],,14t3hen Z[ err]

A

A corrpound accordi ng to cI a| m 65 wherein wisO or 1; nis 1, Zerr]
|s BOC, net h? is lphenylCl-OQEE;-, Bhefyl{CH Mdrm!-CHz—O-CHz- where the aryl

T ERar ros Tl Ar o Gl e

(Cerr] - er iridepardenty SHlec@t Tttrs thal oGP Edriaidthg bf SUDS Mel ORI OF, ! OCE, Ay 3

fluoro 5 an
with 1 to 3
of F, d.sgMe,
(derr]-derr]
or -((err]-

rom the dr iﬁscl)#é{"s . n&%ﬁ*ﬁ' Seory sl Yl e 'E?.Wiﬂ@%ﬂn%%‘ﬁ%ﬁ* e

err] 1n the definition of Rlerr] is optlonally subst i t ut ed

gt tuent s i ndependent I y selected fromthe group consisting

O;/E;'I—CFB( C%;“E&i@%[ err])al Eqa?ﬁc?er Ir Sc{lg?:ile%r;doal kyl. phenyl,

m&!u!'eszﬁsanethwyBMth groups are

accordi ng t o subsiituer@tbeifg iredepetdently | selectddCithmthe sgravp eonsistiGy dfErCl] Mes

et oy o CRGH dBRR 1 o CHLerT - ey opt o

nts i ndependently selected fromthe group
consi sti nmp of RY i phenyGH,eDICHRL, phdny-(CHh) R ar r&mgmlﬁm&n where the ary

(err]-derr

groups in the

&%‘E‘Imk%q%?ﬁhenwre t he éﬁq% er ]%ﬂ#‘%‘wﬁhen I

substituents indesdRBABNsdiNctES roRT e ngiﬁ&dn?iQnriH@m) e " AT T n9F9f0¢#3%B°
hydroxy or metohoxy

15

20

25

76. A compound according to claim 75
wherein X and X are each methyl; R? is methyl, ethyl, or CH,CFy;
A' is phenyl optionally substitted with one to three substituents, each substituent
being independently selected from the group consisting of F, Cl, Me, OMe, CF;,
OCF; and OCF,H; R® is 2-pyridy-CH,-O-CHy-, or 3-pyridy-CH,-O-CH,- where the

aryl portion is optionally substituted with one to two substituents, each substituent

being independently selected from the group consisting of F Cl, Me, OMe, CF;,
OCF, and OCF,H.
_7_7:_ A compound according to claim 77 having the formula

/N\ : ] (o}
RE—N
N\n/‘\N /LS(NH
H |
o A O H

the racemic-diasterecmeric mixtures and optical isamers of sajd compounds wherein
R? is methyt: A' is 2-pyridyl; and R® is -CH,-O-CHp-phenyt;

R?is CH,CF;; A' is 2-pyridyt; and R® is -CH-O-CHz-3-chloro-phenyi;

R?is CH,CF4; A is 2-pyridyl; and R® is -CH,-O-CHy-4-chiloro-phenyt;

R? is CH,CF3; A' is 2-pyridyl; and R’ is -CH,-O-CH;-2,4-di-chiore-phenyt;

R? is CH,CF3; A' is 2-pyridyl; and R® is -CH,-O-CHy-3-chioro-thiophene; o
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BRI (78 S mmsmemy v merr) 1 ot ers)-pheny) ang

A conpound accordlng to.claim
68 wherein the compound I's

oagd.omer . 70, REPEA@EMEWCSHEEQ’
to claim®68 wherein the conpound is the 3a- (S) enantiomer conmpoun
-of the fornul & M:lﬁﬁ&; Al is 2-p@iidyt: tand R’&@Hﬁeenuﬁzmmphenylxtures and

t I f d Wwh Z
R Lee) o o™ R T o RRMB e ke Skt SheibRytd S b Ty
whi ch is opti whetd yhe ubshpduride & \M-éd‘immh%bedmmﬂmwmt(z%éﬂﬁﬂq}&oéae i's
Oor I; n and Wy | nde ndent |y vided that w and n
cannot both bé (ﬁ ﬁ'ﬁ';ﬁ mesa &S 7s“%¥§9)§°§ﬂ‘¢é’?"§lﬂ?‘f erelPYRgiBryi)-2-gxo-
hydr ogen, 5CN,ethy(jC-ritii-bF tdﬂame”] ) (O X err]
-(CHerr])[err] N(X[err] O)(CH[err])[err]A[err
-(CHerr])[err] N X[Zé’_r] ) SIMAQUOHRSEITRING &9 ﬁ-’PN[ §9 ,m]here the compound is
CH
(G A oy g o aran
(CH err])[err] Rirwexabydeo-pympzoitid: -cipyridin-Sryilt 200-hi)-2 xfiethyly )
{CHerr])[err] rr](CH err])[err]Alerr], -(CHerr]C(OOXerr],
(CH[err])[err]&%’%’%err])[err]A[err] -(CH[err])[err] OXerr],
(CH err])[¥rr] O O)Eé The compound according to claim 80 where the compound is

2-Aminc-N-{1~(R)-benzyloxymethyi-2-(2-methyt-3-oxo-3a-{S)-pyridin-2-yimethyi-

2,3,3a,4,6,7-hexahydro-pyrazoio{4, 3-c]pyridin-5-yi)-2-oxc-ethyi]-2-methyl-
propionamide.

8l. The diastereomeric mixture of 3 compound according to claim 79

15 where the compound is 2-amino-N-{1-(R)~(3-chioro-benzyloxymethyi)-2-ox0-2-{3-
axo-3a-(R,S)-pyridin-2-yimethyl-2-(2.2 2-triflucro-ethyi)-2,3,3a,4,6,7-hexahydro-
pyrazolo(4,3-c Jpyridin-5-yf}-ethyi}-2-methyl-propionamide. :

_82.  The compound according to claim 83 where the compound is 2-
amino-N-{1-(R)-(3-chioro-benzyloxymethyi)-2-oxo-2-{3-0x0-3a-(R)-pyridin-2-yimethyl-

20

2-(2,2,2-trifluoro-ethyi)-2,3,3a,4,6,7-hexahydro-pyrazoio{4, 3-¢ Jpyridin-5-yi}-ethyl}-2-
methyl-propionamide. '

83. The compound according to claim 83 where the compound is 2-
amino:—N—-_(1 -(R)-(3-chioro-benzyloxymethyl)-2-oxo-2-{3-oxo-3a-(S)-pyridin-2-yimethyl-
2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,6, 7-hexahydro-pyrazolo(4,3-¢ [pyridin-S-yil-ethyi}-2-
25 methyl-propionamide.

84. The diastereomeric mixture of a compound according to claim 79

where the compound is 2-amino-N-{1-(R)-{4-chloro-benzyloxymethyl)-2-cxo-2-[3-
oxo-3a-(R,S)-pyridin-2-yimethyl-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-
pyrazolo[4,3-c Jpyridin-5-yi}-ethy(}-2-methyl-propicnamide.

30 85. The compound according to ciaim 86 where the compound is 2-
aminoi;lt{1-(R)-(4-chloro-benzyloxymemyl)-z-oxo-2-{3—oxo—3a-(R)-pyridin—2-yl
methyl-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,6, 7-hexahydro-pyrazcio(4, 3-¢ Jpyridin-5-yi}-
ethyi}-2-methyl-propionamide.
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Nmﬂ IIFIIIH[I ) Lerrd e ] Abenrll (CH err]) [err] O(O N(X[err]) (CH err
] Y[ Qre] SCUONCAEgrr] (Merr]) -CHerr])[err] &)%err]E

-(CHCerr) [erf1 (O (§ KPef P —eectery erdsl)[err];}lgﬁ_ﬁ[}&& 1]
-(CH err]) [er N( X[ et Sﬁ’e‘r”r]N(X[err])(X[err]) [err] S(O nX

ECH[Z qu]( %m( CH e ;‘3— ef‘ﬂhb"&nﬂ'{ lLind adeardinid fo-cidinr e windristhe compound is 2-
er err
it :

[err] ) [err (R)‘é(tfépf‘]‘g’ﬁzg';?r‘%‘?%%égr : LG%@W}"@% (Ssb%g%(gﬂﬂ' or

CH2) qY" Y1( Gﬂéth&@(ﬁh%o@@le 2,34&&‘1,@.7tﬁaaa+ds-rzslpyaadnowycqp}d@f¢s-w-oups
in the definition of err] are optlonally substituted wt :
(C[ err] - er r]9taylkyime Qﬂéwam“éﬂ err]-Cerr])al koxy, car boxyl CONH[ er r],

S(O C
et razol Y1 ol B 5 T gt ﬂe(o?[a%Hp‘c%E"aE&&é’\‘i‘XJ[SYédﬁﬂﬁ

| 'uor o; err] 'S err| -CH=CH,
G, N(Xerr]) omrethe:mmm:srz-m&w{o« *WWW) Xymethai2eo-2f3 s O

(i err])_or ou R RATRIHR ey 37 ERuE RPN FLA 5 Phcfvaiac

(J err] - err] potaitsisia,3-Clpyitivnstyl-etyPlimethyl-prophainideC) err ] - Jerr]) al kyl ,
-CJerr](derr]-Cerr])a

(Cerr]-Cerr])al kyl88. R[é,%i,ml T eﬁﬁmtra Ol_%?ﬁ%ﬁ;ﬁﬁ%ﬁn@fsf or 2

(C[A[err] : C{r% r]aha.{xmh | MMMWWIP—Z—&GEE{G@XOQWL Alerr]
or err ere e a oups 0

Cer Tt bn or ety 22 8 Lefpﬁﬁm )% A S exatxreifRHeR h sy
-(OO0X[err], -dek Mﬁ; N(X[err])

R i
j E g[ o % J g[[ e % %@i}réﬁﬂﬂg L a-dictio em-b]ei'lzng%xlyroneﬂ'iyl)-%oxo—z-{wxo-?aa-(S)-pyndm-z-
-(d err] - (1 r | yienethyl-2X3.2 2-trifi@irerettivi3. 383 fﬁaﬁ-gsqzhvdro-pyrazolo{‘* 3-clpyridin-5-yi}-
Eg[[g”% g[[g”% @“éf’@-ﬂw&gﬂ‘?&] Cerr])alkyl-Alerr] or
-Clerr]-Cerr]) aI kyl 96 C[ eThé didsterecierigchistatekef|a compound according to claim 79

where the oompound is 2- ammo-N-{1-(R)—(4—chloro—thmphen—2-ylmeﬁmxymehyl)—2-

oxo-2-{3-oxo-3a—(R,S)-pyridin-Z-ylmeﬁlyl-Z-(z.Z,2~triﬂuoro-ethyl)—2.3,33,4.5.7-

20  hexahydro-pyrazoiof3,.4-clpyridin-6-yil-ethyl}-2-methyi-propionamide.

91. The compound according to ctaim 92 where the compound is 2-
amino-N”—-Fl «(R)-(4~chioro-thiophen-2-yimethoxymethyt)-2-oxo-2-{3-oxa-3a-(R)-
pyridin-z-yimemyl-z-(z.z.2-triﬂuoro-ethy|)—2,3,3a,4,5.7—hexahydro-pyrazolo[3,4—
clpyridin-8-yil-ethy(}-2-methyi-propionamide.

25 92, The compound according to claim 92 where the compound is 2-

amino-N-{1-(R)-{4-chioro-thiophen-2-yimethoxymethyt)-2-oxo-2-{3-oxc-3a~(S)-

- pyridin-2-yimethy!l-2-(2,2 2-riflucro-ethyf)-2,3,3a,4,5,7-hexahydro-pyrazoio(3,4-
clpyridin-6-yi}-ethyi}-2-methyl-propicnamide.

93. The diastereomeric mixture of a compound according to claim 79

30  where the compound is 2-amino-N-{1-(R)~(2.4-dfiflucro-benzyloxymethyl)-2-cxo-2-{3-
oxo-3a-(R,S)-pyridin-2-yimethyl-2-(2,2, 2-trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-
pyrazolor4,3-c}pyﬁdm-s-yq-ethyr}-z-methyt-gropionamide.
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O ert];" Xfer?] s 0, SO m REPKPMEFP]) -, -Q(ON(Xerr])-, -0XO)-.
-C(O)O-_, -CXerr] =CX[ errF5F=5— -N(X[err])C(OO0-, -CC(ON(Xerr])- or
-Cerr]CG; Rerr] &2 hﬁ;ﬂ/%?&g@%ﬁﬁﬁ%ﬁm&%ﬁﬁﬁ ¥hére e compound is 2-

(derr]-Herr])cy al k I's taken together with R err] and t he
car bon at om aoindaNeA-(Rhré3i4-gifluor-berzicaymetty)-3ranof 2 3eexc 3acfRormypigisye | oal kyl ,

b ronber o 1 AR SR or oo S e PhURh AR AR Y,

group consi stethyl}-Dmethyl-penpionafhide.sul f ur and nitrogen, oris a bicycling ring

system ccpsisting of aartially saturated . -~ A0l

6- menber eg ring, f3sed Cé’"?ﬁ??‘%?éﬁﬂfd'gagﬁgg{%égufhéﬁstggu%ﬁ@gtggrr‘%tsezd or fully
saturated 5- HRinG-NPIRIEA-diftutio-oefityiaxyfiethylBoxal-{Tox®3a-(Sepywidmed-ons

I ndependently selected fromthe grou$3c02$?%tfl nl%?of nit r@g&rnc} sulnf_%rl and
oxygen; X[ -_eer'mFg"Vh%?-gg"’eﬁﬂ‘éﬁmﬁY@T% Sgyd PR BY 5 2 Pgdfa &k

t oget her Wthetﬁ’%‘?-h%etﬁ%rbﬂ@nﬂhiﬁé.weﬂ atom 15 to which X[ e.r_r] is attached
and the carbon atomto which Rerr] is attached and formei\ five to seven

menbered ring; [er?4. R Arqempeynd agrending o ¢iaim,A SAUNg e {BMiId ¢ | ndependent I y
0, 1, 2 or 3; Xerr] and X err] are eggh.independently selected fromthe
group consi sting of 20 NtrifRuor@ethyl, Alerr] and
optional ly substituted (C eR= (yl; {he tio gllly substituted
(derr]-Cerr])alkyl in the defi Fe?r] Is optionally
substituted with a substituent | egted fr hd gr consi sting of

Alerr], -@err], -S(O,(derr]-Cerr])alk@, -§0OO0OXerr], (Cerr]-

| kyl, N(X[ X err, d - CLO) N X . ' .
or "1 e’ car bon R HeE: HEsteHomEN THebrsR andSRIESRCIT A 398 <BRRlnesiheren o
ni trogen R' is -CHz-phenyl, R? is methyl and R® is «(CHg)s-phenyt;

R is -CHz-phenyl, R? is methyl and R® is 3-indoly-CHy-;
R' is -CH,-phenyl, R? is ethyt and R® is 3-indolyl-CHz~;
15 R'is -CHy4-fluoro-phenyt, R? is methyl and R® is 3-indolyl-CHy-;
R! is -CH,-phenyl, R? is methyt and R® is -CH,-O-CHz-pheny;
R! is -CH-phenyl, R? is ethyt and R® is -CH-O-CHz-phenyl;
R' is -CHg-phenyl, R? is CH,CF; and R’ is -CH-O-CHz-phenyl;
R! is -CHy~4-fluoro-phenyl, R? is methyl and R® is -CH;-O-CH;-phenyt;
20 R'is -CHp-phenyl, R?is t-butyt and R® is -CHz-O-CH,-phenyt; or
R' is -CH,-phenyl, R? is methyl and R® is -CH,-O-CH-3,4-di-fluoro-phenyl.
§'7 . The diastereomeric mixture of a compound according to claim 98
where_th; compound is 2-amino-N-{2-(3a-(R,S)-benzyl-2-methyl-3-0x0-2,3,3a,4,6,7-
_ hexahydro-pyrazolo [4,3-c]pyridin-5-yi)-1-(R)~(3,4-diflucro-benzyloxymethyl)-2-oxo-
25 ethyll-2-methyl-propionamide.
9s.  The compound according to claim 98 where the compound is
2-amino-N-{2-(3a-(R)-benzyl-2-methyl-3-oxo-2,3,3a,4,6,7-hexahydro-pyrazolo [4,3-
c]pyﬁdin-é-yt)—1 ~(R)~{3.4-diflucro-benzyloxymethyf)-2-oxo-ethyf}-2-methyl-
propionamide. '
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car bon atom and Zlerr] or B err]RHBLAﬂED bot hif may be on the nitrogen at om
“or Xerr] ‘is taken together=ws T e carbon atomto which they
are 30 . . attached and form a partlaly saturated or fully saturated
3- to 7-ménbered gq i Tige cdth @,@wrainlgyoaamsammmfwdnwumhurat ed 4- to

8- menbeied ri ng haV| n het er oat ons | ent | el ected fromthe
group consi s#i3FHNGN g?ﬁM‘fM%hWFﬁZ&ggsgﬁ é}‘d}]"ﬁ yazplg 4 3-
together witfhy &,c,_rj_ e, :Q'Qﬁbeﬁiﬁ JrietWIL . Bxd-Beyi-2irfetiyl-

attached and fpg{r‘m a | cyc)ItPn“@@%g system cogglmstl ng o 1a pz;ﬂ rally

sat ur at ed or pregionamide.ur at ed 5- or 6-menbered ring, optional 'y havi ng 1 or

2 het eroaéoms |ndel;a nglgg&t p‘gerllgg?c‘%?gﬁgytgrg. p&gg&gﬁﬁﬁ SH eﬂ le ogen,

sul fur and oxygeny u ur at ully

unsat ur at ed Shydasgef-omemdtien and RF ROCHe@-Coir@heyylthaving 1 to 4 heteroatom;

i ndependent |y 10 sel ected fromthe group consisting of nitrogen,

sul fur and oxygen; Z[err] is a bond, O or N-X[ err], provided that when a

and b are bo 0 then rr] is not N-X[err] or O, Rlerr] is hydrogen or

optional ly sibstftst %‘:{ Vherein s3id fisemk g1 congisign ¢ PRgesistlican Sille.
substituted (Clerr]- C[err])al kyl in the definition of Rlerr] is 15

“optionally i ndependent |y substituted with Alerr]

- -0(0) O ( er F9~ cfrerse PS g 30 whezeimyssig disegse pe C@pém}S) fsailky associaredowigh kg gens,

1 to 3 hydroxy. 1 to -0-C(O(Cerr]-Cerr])alkyl or 1 to 3

(derr]- C[errgs)al koxy; or

A use of claim 51 wherein said medicament is for accelerating the recovery of patients
having uuuergone major surgery.

104. A use of claim 51 wherein said medicament is for accelerating bone fracture repairs.

105. A use of a compound of claim ! in the manufacture of a medicament for increasing muscle
mass. -

. 106.  Use of a compound of claim 1 in the manufacture of a medicament for promoting growth
in growth hormone deficient children.

107. Use of a compound of claim 1 in the manufacture of 2 medicament for treating or preventing
sleep disorders.
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A[er'r] for each'occurrence is independently (Clerr]-derr])cycl oal kenyl,
phenyl or a partially saturated, fully saturated or fully unsaturated 4- to

8-nmenbered ring dptionally 20 having 1 to 4 heteroa [ I

sel ected fromthe group consisting of oxygen, sulfur @M&Eﬁ?ﬁﬁ& é‘IEET
~ bicyclic ring systemconsisting of a partially saturated, fully unsaturated
or fully saturated 5- or 6-nenbered ring, -2gtionally having 1 to 4

het eroat ons i ndepgndently sel ected fromthe group consisting of nitrogen,
sulfur and oxyYe A gfaupsqre gttachess famid 4 tof membsded fing bntionallyhatrepogyed,ul | y

. 25 unsat ur atsQlurlsr N{7: 6- N"enbered ring, optionally having 1 to 4

. heteroatons independently sel ected fromthe group consisting of nitrogen,
~sul fur and oxygen; %As hmromnr @efﬁwalle;hcatlomlly substittetowith pydrpsyamal | y

substi tuted, |,ﬁaf@ggdqgcgmé {E‘X%%ntg tl‘éyl iJ Alerr] is a bicyclic ring

system Wit h up to three su %’ sti tuent independently
sel ected f5omW'ﬂ1megrqym tB@t consi stl ng of F, d, Br, I, OCF[err]

oCF H CFlye 0o X ’
By A [o;%ﬂd 1Lt 2o e & a0 ;%éﬁ ™ e fom
; -ﬁ(c))r(ﬂ(elrr]mp@: L (ONXY) SOt ortS dos 5-yl, phenyl, phenoxy,
: enyl a (0)4 e enedi Ox -N( X[ err X err
| PN(X[ye”])yqq*'msFi%"’F% Sigapn Hhamit 6 801 OHG y%pm(qﬁ h(er).
- =N( X SO avhe I'ﬂ’hl lgy% X

-S&Eare;]r]) grr lﬁi; ﬂamwgé[kﬁafﬂgbﬁéxgyrr?% NX[lserr]CC]@;'I;([]erL]e;(E]err]
-NX[err] S err‘+ q%r‘ fl ]ls -oKSlphaxen- b)X[err] i mi dazol yI t hi azol yl and

tetrazol yl, R¥ds tHhard R i 2.rc] cng@@tzl {ﬁgalzlloy% d with
met hyl enedl ox it can only be substityted with one rre yl enedi oxy; 5
where X err] i E stign 3 rr]-Clerr])al kyl;

, "E‘ 5 DRRY ANG 1l Jreni s not GHsQ(ETe

A group of compounds preferred among the foregomg group of compounds
of formula (li1), designated “CC Group”, are those compounds wherein wis 0 or 1: n
15 is1;
Z'%is BOC, methyl, benzyi or CBZ:
R'is hydrogen, -(CH,)q~(C3-C;)cycloalkyi, -(CHz)rA or (C,-Cw)alkyl where the (C4-
CigJalkyl and (C3-C;)cycioalkyl groups are optionally substituted with 1 to 3 fiuoro
and A' in the definition of R' is optionally substitited with 1 to 3 substituents
20 independently selected from the group consisting of F, Cl, Me, OMe, CF;, OCF3and -
- OCF.H; .

R? is hydragen, (Cy-Ca)alkyl, +Co-Cs)alkyHCa-Cr)cycloalkyl, phenyl, or °(C1'Ca)alkyl°
. phenyi where the alkyl and pheny! groups are optionaily substituted with 1 to 3
Substituents independently selected from the group consisting of F, CF;, OH and

25 OMe. '
A group of compounds preferred among the “CC Group” compounds,
designated DD Group®, contains those compounds of “CC Group® wherein 2'® is
'BOC; wis 1; e is 0; R' is -CHz-pyridyl, -CH-thiazolyl, or -CH,-phenyl optionally
substituted with 1 to 3 substituents independently selected from the group consisting
30  of fluors and chioro; and R? is hydrogen, (C,-Cj)alkyl or phenyl where the (Ci-
Cualkyl or phenyl groups in the definition of R? is opticnally substituted with 1 to 3
substituents mdependently selected from the group consisting of fluoro, hydroxy and

methoxy. IL.PLACEMENT SHEET
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Clerr])al koxycarbofiyl ¢ -S(®n(sC[ err] - al k 1-to 5 halogens, 1 to 3

Plnédr oxy 1 t@o%(d%géﬁ%m%g#% &Iﬁ‘ 'e[c%%? tﬁ'ﬁﬁs ﬁﬁ@g&%‘ﬁﬁy %ﬂ&lﬂerw@al koxy;

t hi azol yI |snlfdazoNx furyl or thi enyI pI’OVI ded t hat Wnen X[err] I S not

hydrogen, X err 5. tlonaII bs 0.1 stltuents
i%depgndent I[y s]el dWSPﬂ 'Eh"éﬂ@fi’ﬂ °EB '¥ts1" ?dﬂq"

OCH err], aﬂﬁfégcmuﬁﬂ@rghdegén&hwoham Xerr] are taken toget her to
form-{CHerr])L[err]-(CH err])- Llerr] is
C(X[err]){X[E’ fhe prgvisasthar . o N(X[err]) r for each occurrence is

ydr ogen.  opti aasiy SupS s?’%ﬁ"‘zcr;g%? oA R HERATE, $O0) BOSOF IR g
substi t ut ed F@B& ClQp%er. SP: leT X{landwher e the optionally subst i tuted
(derr]-derghh 5(% kd%‘ H?#F (derr]-Cerr])cycl oal kyl
in the def|n|t|on 0 are OptIO al'l'y" i ndependently substituted
with -S(O, (qerrpoqewwumam@wmnggmemm 5 hal ogens or 1 to 3
-Oerr]; X[e{i% irolr each occurrence is independently hydrogen or

r

(derr]- X[ err] for each occurrence is independently hydrogen,
optionally smbsmtuted (C[err] Cerr])alkyl,. ((Jerr]-Cerr])hal ogenat ed

| kyl, opti bst lyoal Kyl ‘ 5
oty hal ofb s PuRgRt o he é%%&t%zirﬁié{fﬁf@%ﬁ e €-
the detinl 1 ?ﬁ"?‘”’&*"éﬁ‘““’*’] Oy 21?“93"%“"’”“‘“"%?3“‘1“"? T S eyl
hydr oxyl , (qaé'Fr‘} &%é‘?’? F?ﬁ'l‘%{z a‘Fb W)cﬂqﬁél%@?‘}/"“g 1o 3 substiuents
-S( 0, (1@[ eﬁﬁ&epeheé franC@leeg Lﬁ@ﬁ@iéﬁ':gqfﬂd)hléméthoiy or,reep] - 5- VI

or 1 or derr: r'r])al kyl; or when there are two X[ err] groups onh one
at om and both“ﬂ[ 1 ar e (C[err] Cerr])alkyl, the two (CJerr]- 30

Clerr])al kyl ¥ RURRrSERH, RS-CDaIAN RLODMRIAEHCHuioRASHRER, Wr (Bt om to
phenyl where the alkyl and phenyl groups are optionally substituted with 1 to 3
substituents independently selected from the group consisting of F, CF;, OH and

20  methoxy.

" 61. A compound according to claim 60 wherein wis 1; eis O; R' is
-CH-pyridyl, -CHx-thiazolyl, or -CHy-phenyl optionally substituted with 1 to 3
substituents independently selected from the group consisting of fluoro and chioro;
and R%is hydrogen, (C,-C,)alkyl or phenyi where the (C4-C,)alkyl or phenyl groups in

25 the definition of R? is optionally substituted with 1 to 3 substituents independently
selected from the group consisting of flucro, hydroxy or methoxy. '
62. A compound according to claim 61 wherein R' is -CH,-phenyl and R?
is methyl or hydrogen.
63. A compound according to claim62 wherein the compound is the 3a-
30 (R)enantiomer. _
64. A compound according to claim62 wherein the compound is the 3a-
(S) enantiomer.
65. A compound of the formula




X[ err] groups are to 9- nenbered ring optionally having
oxygen, sul fur or mlw ﬂﬂilwlﬂllwmls hydro or (C[er CEMBNT SHEET
optionally substltut ed by hydroxyl and 2 m f or each occurrence |s

i ndependently 0. 1 or 2; w d?%lté M&ﬁw % %&

hydrogen when it is attac e ) or err]rn orm C§ :er:ri
C(O X err], SO[err] or Stb[eegm].:p([:enmétmgaﬁﬁl? Chhe OCH,c0OCF; and €Ffiond then L

is N(X2) and each r in t?ﬁ d.ggw m@%&@r}é ] Cb_.sg-i[@i_g)r |s 2 or

3. 72. A conpound acco £n ag+] @F’F’" 2

-CH err]phenyl; Rerr] is rreth.yiswz)(xﬂrOQS(O)mrbnr«xi) wis 1; Rerr] |s

- CH - 0- henyl ; d X4 d
Qe ?erz[]erf]ef‘i Boc & ijqﬁfépp%:”’%ﬁﬁ Aepan oY B, e i

conpound accor ¢¢ngprteach! oddiirentd cis cindegd hpdﬂobpﬁonaﬁy substitutedi $C.l; W
Is 1, eis 0; Xerr and rr areeah needenl hydro nmet h

hydr oxynet hyl , ?lg? M ?’FCV °RP 'y%uestmféd
“hydrogen; R[err(d:,-eeﬂuklﬁ[&id bpﬁtirﬁll?%ﬁbstiﬁlﬂﬂ tﬁémmoﬂm@]arés

g?;(r)?]enormtcmf/’.ﬂ?‘]th)éb@ propyl , ropyl, - butz’.@‘ CI—I[kgrr_]c«D{0 {105
: 10 halogensor1to 3 ox®,
X3 for each occurrence is independently hydrogen or (C,-Cg)alkyl;
X® for each occurrence is independently hydrogen, optionally substituted (C,-
Ce)alkyl, (C-C¢)halogenated alkyl, optionally substituted (Cs-C;)cycloalkyl, or (Ca-
Cy)-halogenatedcycloalkyl, where optionally substituted (C,-Ce)alkyl and optionally
15 substitted (Cs-Cq)cycloalkyl in the definition of X° is optionally independently
substituted with hydroxyl, (C,-C,)alkoxy, carboxyl, CONH;, -S(O)m(C-Cg)alkyl,
-CO,{C-C,lalkyl, 1H-tetrazol-5-yl or 1 or 2 (C+-Cy)alkyl; or
where there are two X° groups on one atom and both X* are (C,-Ce)alkyl, the two
(C4-Cg)alkyl groups may be optionally joined and, together with the atom to Wthh the
20 two X° groups are attached, form a 4- to 9- membered ring optionally having oxygen,
sulfur or NX’
7is hydrogen or (C+-Cg)alkyl optionally substituted with hydroxyl; and
m for each occurrence is independently 0, 1 or 2;
with the proviso that:
25 X° and X" cannot be hydrogen when it is attached to C(O) or so2 in the form
C(O)X®, C(O)X™2, SO.X® or SO.X™;
when R? is hydrogen then R' is not ~CH=CH-phenyl;
when R?is H and R' is -CH,-CH=CH-Ph, then 2'% is not BOC;
when R%isHand R'is- 2-cyclohexen-1-y1;
30 whenR?is Hand R'is -CHzC(CHy)=CHb, then 2'® is not BOC; and
when R? is phenyl and R' is -CH;, then Z'® is not CH,C(O)-.
€8. A compound according to claim 65 wherein

wisOor1;
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V\/nere A[err] in ttj!m&mll IHHMIHHIR[ err] is p.henyl t hi enyl, thiazolyl,

pyridyl or pyrim ichis tlonally sub p!ﬁ

t hree 'substituents, each subst’i t uent bel g’p| ndependent | f}z%el ecgwﬁmhﬁHEET
group conS|sw§1 of F. d, M, Ow, CF3, OCF3 and OCF2H, and Rl err] is
phenyl - CH[ererlj- -CH err]-, phenyl-(CHerr])[err]-, 3-indolyi-CHerr],
t hi enyl - CH eZ'{® BOCemethyl, ttenzpl@r@8ZcH err] - 0- CH[err]

R ery)” ShoRls Ruskbet. oot dbmddih follidlad e RgRK SRR (2, e
- subst | E :Jﬁnt S c,aatkhl andb (C4-CHeydodlief P?umc&pw::i?mnywuwitm[edm 1 a3 fworgr oup

f ggﬂrs)l)and gcc@l"ﬂ Ag '1 H’%Pﬁ%?%% g ﬂp‘ﬂ"é ]s"éﬂ@&%% ye%l‘@ﬁﬁtﬂﬁtﬁyl

30 Rerr] is ingipBident(sBisbtedFrom He2srodp cotsisting of &, ohmybwqu.n@bsg and

subsitituted with one to three substituents, each substituent being
_' mdependenth@@"bct ed fromthe group consisting of F, C, M, Ow, CF3,

OCF3 and OCF# cmd 5{%%@[}%@
phenyl - (CH er r]Ter r | - or hi enyl err| -%er r] wher e ?‘hgria(?gf”ﬁg‘ I'[.I on

i s optional | ypheny nihenyl gfoups are roptionally rﬂ“ésm@@dhwﬂuﬂsbl 3uent
Eﬁé”gobﬂggpe&%%ﬁwm%?&% o e 03 Sategfinglor . Gy Mand?®
wherein X errMeand X[ err] are each nethyl; Rlerr] is nethyl, ethyl, or ,
CHerr]Crlerr]; .. A compound according to daun_g_a__wheremz’”issoc; wis 1;eis O
" R' is -CH,-pyridyl, -CHg-thiazoly!, or -CHz-pheny! optionally substituted with 1 to 3
substituents independently selected from the group consisting of fluoro and chioro;
15 andR%is hydrogen, (C4-C,)alkyi or phenyi where the (C4-C,)alkyl or phenyi groups in
the definition of R? is optionally substituted with 1 to 3 substituents independently
selected from the group consisting of fluoro, hydroxy or methoxy.
68. A compound aeoordmg to claimg7_wherein R’ is -CHy-phenyl and R?
is methy! or hydrogen.
20 69. A compound accordmg to clanm 68 wherein the compound is the 3a-
(ﬁ) enantiomer. _
, 70. A compound according to claim_68 wherein the compound is the 3a-
(S) enantiomer.
~71.  Acompound of the formula

25
o 1
z)e (CHz)n ,N\c /R°\N P2 o
N
" RS
(CHz)w o
(v)
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A[err] is 2-py
substi tuents,
consi sting of
phenyl -CH err]
wher e the aryI

IR “..ij": :

Jrrulurrrmrrrrrrﬂ ef’ﬁ;' f’zzz'pznz:ﬁfrr Ut g B R LEET

F, OVe, ‘CF3, OCF3 arf@20CF2H, 10 Rerr] is

Cl
A R A L A

substituent, eﬁmhtmmﬁsﬁ maut be| ng I ndependently selected fromthe group
i consi sting of

3-pyridyl-CH e
substituted w
i ndependent |y

15

20

OCF3 and, OCF2H.

E qund
~according to cfa?ﬁ??ﬁ ﬁ?"‘"%@? MM%WF“&B& attachep @rg(@a@hg%t‘hﬂe, famer 1]
. is methyl, ethg Qxérc keﬂr d)zx*A[d?,ar] i s phenyl optionally
i substituted w
" i ndependentd y !'E?QEB iR porghihend ig NEXi
. OCF[err] and

t 0 three substituents, each substituent bei
) and gach:t inthe sqeﬁqmonc(CHﬂeL-(QM& s,
[err]H, Rerr] is 2-pyridyl-CHerr]-O-CHerr], or
rr]-O-CH err]- where the aryl portion is opti onal I
th onmto A\mﬂmm acapeding to claimh7 bwhereintais i Y19 O; ngng

. n [ fm3k

- OCF3 and OCFZH%WG%A conpou dehgbﬁ ‘P a{l)l’ﬁ WT%Y‘OEE%
[ [err] the racehydrdgem lisbydrogeny RY iaj-meHaa-d isBQCmd Bydrbgemi d

| conpounds wher
. -CH err]-0-CH
 Rlerr] is -CH
' Alerr] is 2-py
- CHerr]CFlerr]
. -CHerr]r-CHr, Mm&hb@wnﬁwﬂme&?rwhoﬂr@d%arr]CF[err] A[err] i's
P 2-pyridyl; and

dyl d '
Z'r ") phiny| A depippiafia BEsaRig 1 el Sspderg . 57 0 o
gt Hnydﬁﬁma]sarckhowaspj‘emd,, Rlerr] is CH[err]CF[err] :

&5%r¥,]and %cé IS dec@ﬁ err] 4- chlo'r YI pl%[ J N

R;err alresei |_‘;J-OCH[ err]-3-chloro-thi ophene or
Y is oxygen; _
R? is hydrogen, methyl, ethyl, propyl, i-propyl. t-butyl, -CH,CF3, CF; or -CH.-
cyclopropyt;
R'is CHAA'; :
where A! in the definition of R’ is phenyl, thienyl, thiazolyl, pyridyl or pyrimidy!
which is optionally substituted with one to three substituents, each substituent
being independently selected from the group consisting of F, CI, Me, OMe,
CF,, OCF; and OCF,H; and :
R® is phenyCH,-O-CH,, phenyl-(CHy)s-, 3-indoly-CHz-, thienyl-CH,-O-CH,-,
thiazolyl-CHz-O-CH;- , pyridyl-CH,-O-CH,- , pyrimidyl-CHx-O-CH,- or phenyl-O-CH,-
CH,, where the aryl portion is optionally substituted with one to three substituents,
each substituent being independently selected from the group consisting of F, Cl,
Me, OMe, CF,, OCF, and OCF,H. -
74. A compound according to claim 73
wherein X° and X3 are each methyt; |
R?is methyl, ethyl, or -CH,CF3;
A' is phenyt optionally substituted with one to three substituents, each substituent
being independently selected from the group consisting of F, Cl, Me, OMe, CF;,
OCF; and OCF2H;
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err CH 2 dyl d 3 - '
B[Cﬁl-r E}] C;—|f[ erE]err] mﬂl” l”jwzulu m : pyr| yTheagl ast lafeoBeErE(l:'Am EMrEeNTogl-zliEET
conpound accor di ng to claim77 vvhere the-‘&i‘rpound S
2- N[ 1- (Rk-b I t hyl - 2- (2-net h
(Rag) ngyrl[dl ﬁ, -'§|enzy ox% oy @hénw'-?&@x h9ﬂr81'?ﬁni§fb'l%?h‘2‘3“@ﬁﬂ/mﬁ Atvb- y| )
-2.0x0- 5 el h@osﬂahaw sﬁsﬂﬁm&%mmee sUBStGEHIP) @bl s@sstiRient Biding ©

claim 78 where the conpound -amno-N 1

-(R) - benzyoxymepeniemswlm thecarowp cengisting of £. Gl Me; PMe, CF3, OCF; and
2,3,3a,4,6,7- fydro- pyrazol o[ 4, 3-c] pyri di n-5-yl) - 2- oxo- et hyl | - 2- et hyl -
propi onam de. 1 2 80. The conpound according to claim78 where the
conpound_ i § 75. A compound according to claim74

2.3 38, 4 6. 7- (M ARSI 3k e RO eosi AnRE 0 1,21 et
propi onami de. Als 2-py"ﬁﬂy! m&pymomny substmlted uithznnedorm:tbmmsjleaq\ to

2-arino. (1 (4pefed R Wbty st tom, e arp consisio of . G, e,

‘0x0-3a- (R S) - mm;ctl:frg mn,mmpzep(z 2,2-trifluoro-ethyl)-2,3, 3a 4,6, 7 hexa

i SBEIE f PhhBH e e o B

am no- N-{ 1- (R)p&tﬁnq@bﬁann?aawwrﬁm mahmcsuﬁsﬁtumﬁahéﬁbsmnﬂ yi m

oyt ci n-5- y) FleReRgeSly selschesl o dnn gt aising of - Ghee SRR 155 958 At ng

to clai nBl wheperjde conpound is 2-
ani no- N-{I - (R) - (3- chl or o- ber eyl oxyrret hyl 2- oxo-2- (30x0-3a- (S)-pyridin-2-yl me
thyl . 2-(2,2,2-tri fPuor & eempeyndacgorgingto @lair dx ahydr o- pyr azol o[ 4, 3- ¢

] pyri di n-5gy] ﬁ&é?é‘h]x"%nd X3 are each methyl, R? is methyl, ethyl, or CH,CF3;

A’ is phenyl optionally substituted with one to three substituents, each substituent
being independently selected from the group consisting of F, Cl, Me, OMe, CF;,
OCF; and OCF,H; R® is 2-pyridy-CHx-O-CHy-, or 3-pyridy-CH,-O-CH;- where the
aryl portion is optionally substituted with one to two substituents, each substituent

20 being independently selected from the group consisting of F, Cl, Me, OMe, CF;,
OCF; and OCF,H.

77. A compound accordmg to claim 75 having the formula

N .
© Al O H

the racemic-diastereomeric mixtures and optical isomers of said compounds wherein
25 R?is methyl: A' is 2-pyridyt; and R® is -CH,-O-CH,-phenyt;

R? is CH,CF; A! is 2-pyridyl; and R® is -CHy-O-CHz-3-chioro-phenyf;

R? is CH,CF3; A is 2-pyridyl; and R® is ~CHz-O-CHz-4-chloro-phenyt;

R?is CH,CF3; A' is 2-pyridy!; and R® is -CH,-O-CH,-2,4-di-chioro-phenyf;

R? is CH,CF,; A' is 2-pyridyl; and R® is -CH,-O-CH,-3-chioro-thiophene; or




25' 'r;et hyl - propi o di astereomeric nixture of a conp ound
socor g 1o e ﬁﬂ@!ﬂﬁ@'ﬂ’?ﬁl’!@@ya& vt o o (SEPLACEMENT SHEET

oxo0- 3a- ( RS) - py bdln 2- Imal; ¥r f %trlfluoro ethl -2,3,3a, 4,6, 7- hexah
Py

ydro- pyrazol oR4is£HG idyt: I?FF'RZ-@T& -phegpyl. 85.
- Thr conpound_accor diy pg “Th@' aa&a&ém\eherrﬁaxfu?@o? ﬁos aacoramg to giaim 77
amno-N-[1-(R) - (4- ch or o- benzyl oxynet yl') - 2- oxo- 2-[ - 0xo- 3a- (R) pyri di n- 2-yl

net hyl - 2- 2, 2- t Whetey $1& - GaMRAuUNd2is3 . Zsamno-bl-ﬂ-(ﬁé-ka xymeshyir2dP @paﬂw—::coxo%a-

di n-5-yl t
| pyndia, m%elr o TR Y PR ety 5520 FohexanydiS pyrabRI€ RERHIA SAHGHLN0 1O
- ami no- N-{1- QR)EWMFmeWbmamﬁeethyl) 2- 0X0- 2- [ 3- 0x0- 3a- ( S) - pyri di n- 2-yl
- methyl -2-(2, 2, 2-t f t 3-
rlrlt'iyr?/dl n- (5 yI]- e{ Ihy ;J(Z)rrre M&LODI 'é%g%ﬁ%%g&w%%m ¢
~diastereonreri emmmammwwchmm@cmmmmm

oxo 3 (R 9 per BT fetvHpr e R S BRI e L s

~ hydro- pyrazobefopichardige.r i di n-y- ethl y2- met hyl - propi onam de. 88. The

| d ding to claim 87 where th
i no- N L (189 2. 401804 o EByRATRINY RyoRliog (b GRS, hers the Romppund s, o

yl met hl 2- (2, 22 ZLAminbuN P{RY-betzylodymetRR-2425m Zthgmh&daqspwmotq[nibtﬁwsl pyrid
5-yl] ethyl de d d to cl
.89 anr]e te heycé-?p%nﬁéhy‘geg gv?'argoloi‘%&c?pyndm-gyﬁ‘z xoo-emyun ﬂa fcor g Lo claim
propionamide.

81. The diastereomeric mixture of 3 compound according to claim 77

15  where the compound is 2-amino-N-{1-(R)-(3-chioro-benzyloxymethyl}-2-oxo-2-[3-
oxo-3a-(R,S)-pyridin-2-yimethyl-2-(2,2,2-trifluoro-ethyi)-2,3,3a,4,6,7-hexahydro-
pyrazolo{4,3-c Ipyridin-5-yl}j-ethyl}-2-methyl-propionamide.

82.  The compound according to claim8l _where the compound is 2-
amino-N-{1 -(R)-(3-d1loro-benzyiqumethyl)—2-oxo—2-[3—oxo—3a-(R)-pyﬁdin-z-ylmethyl-

20  2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-pyrazolof4,3-c Jpyridin-5-yi}-ethyl}-2-
methyl-propionamide.

83. The compound according to claim81l_where the compound is 2-
amino-N-{1-(R)-(3-chloro-benzyloxymethyl)-2-ox0-2-{3-0x0-3a-(S)-pyridin-2-yimethyi-
2-(2.2,2-trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-pyrazolof4,3-c ]pyndm-S—yl}-ehyl}-z-

25 methyl-propionamide.

84. The diastereomeric mixture of a compound according to claim 77_
where the compound is 2-amino-N-{1Q(R)—(#dlloro-benzyloxymemyi)-z-oxo-z-[&
oxo-3a-(R,S)-pyridin-2-yimethyt-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-
pyrazolof4,3-c Jpyridin-5-yi}-ethy(}-2-methyl-propionamide.

30 85. The compound according to claim_84 where the compound is 2-
amino-N-{ 1~(R)-(4-chloro-benzyloxymethyl}-2-oxo-2-{3-oxo0-3a-(R)-pyridin-2-yl
methyl-2-(2,2,2-trifiucro-ethyl)-2,3,3a,4,6, 7-hexahydro-pyrazoio[4,3-¢ Jpyridin-5-yi}-
ethyl}-2-methyl-propionamide.
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- s 1

am no- N{1
-('R)- (2, 4-di chl or o- be'rlmuuulurlmltﬂmlu IZ 0x0-2-[ 3- OXO?E-F( ; -é
yl met hyl -2-(2, 2, 2- trlf’UoroetLhy)‘ 2% 3,"34a, 4, 6-145-hexahy ro- @%mw S’]l'IEE]Td
in5-yl). ethyl }2 met hyl - pr opi onam de. 90. The diastereoneric mxture of- a
conpound accordi ng t@écl amﬁ mm@mmsmmmerethe compound is 2-

2-amno-N1-(R) g = o f@g?y
0x0- 2-[ 3- oxo- 3a- '?‘égwﬁ/ |n- %Beme %}2 %;ﬁ?ﬁ%%s?lyﬂmp.zg 3, 3a, 4,
5,7- 20 methyl-2-(2,2 Z-mﬂuoro-eﬂ\yl)-z 3 3a 4,6,7-hexahydro-pyrazolo[4,3-c ]pyndmos-yl]-
hexahydr o- pyraz&h% etﬁ %ﬁl&" -6-y]-ethyl}.2-nmethyt- prop| onam de. 91.

I'ng Y

The conpound acCo ‘where the conpound is 2-
am no-N-{1- &R - (4ch| @n0- t Thediastersdmeri mlhomufmtdwyﬂpoﬁndxoedidlhﬁwdam% (R) -

pyridin-2-yl meth 2- | uaor o a45 X r 0- pyrazol
o[3,4. c]pyri d.WX "’éﬁ’% P@%? ‘EN%BQ&TQY\ZH@" bé"zyz ggiyxgﬂmg
corrpokpa ( iC?OR ; dz:agh ymlm-winemﬂ-z mmeumhw;zzaa[% 5, 7-hex§hyd(ros-)

am no chor | ophn 0X 0X0. 3a-

pyridi n-2-yl rretHW&[gf?"g ‘Q'P‘{;I'?' &'@éﬁvpé/mé"’ éeﬂ 5, 7- hexahydr o- pyr azo
10[ 3,4 c]pyrrin-6-yl kgt hyTheainisunal=eBoraingth étim §3whereh cinpsirRl 211 C

m xture of a conpoun accordl ng. to clainv 30 whe&Te the corrpound S

2- ani no- N- {12 ( Rpming-Nr{1-(Rik2t-gichiosorbengrinxymethylp2-gxer243-0x0-3a(R)-pyridin-2-
0X0- 3a- (R S) - pyyiividtriy-252 2 m¥$m%ﬁﬁ3§ahré'f-h%h9dﬂwd o?la-c@iﬂn%-%hexa

hydr o- pyrazol o4, 3-cl pyr| di n-r met hyl propi onam
conpound accordPﬁgﬂ"? ysname t he conpound is 2-

am no- - (1- (R) - (2, 4- g1 UPheobRBEIBELERIG b traifn 87 Rndrel e Bfipdidhd ifp- PYNdi n-
yl met hyl - 2- ( 2, 2aminori-{1-(R)r2.4-dishipm-berzyloxymetayl72-ou-213oKxe-3gyShpyridit-2, 3- c] py
ridin-5-yl-45  yimethyl-2-(2,2,2-trifiucro-ethyl)-2,3,3a,4,6,7-hexahydro-pyrazolo{4,3-clpyridin-5-yi}-
ethyl}-2-methyl-propionamide. |
90, The diastereomeric mixture of a compound according to claim 177 _
where the compound is 2-amino-N-{1-(R)<4-chioro-thiophen-2-ylmethoxymethyf)-2-
oxo-2-[3-ox0-3a-(R,S)-pyridin-2-yimethyl-2-(2,2,2-triflucro-ethyi)-2,3,3a,4,5,7-

20 hexahydro-byrazolo[3,&c]pyﬁdin-s-yn-ethyl}-zémemybpmpionamide.

' 91. The compound according to ciaim_90 where the compound is 2-
amino-N-{ 1-(R)~(4-chloro-thiophen-2-yimethoxymethyl)-2-oxo-2-{3-0x0-3a-(R)-

pyridin-2-yimethyl-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,5,7-hexahydro-pyrazolo|3.4-
cipyridin-6-yl}-ethyf}-2-methyi-propionamide. _ :

25 92. The compound according to claim 190 where the compound is 2-
amino-N-{1-(R)~{(4-chioro-thiophen-2-yimethoxymethyi)-2-oxo-2-[3-ox0-3a-(S)-
pyridin-2-yimethyl-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,5,7-hexahydro-pyrazolo[3,4-
clpyridin-6-yi}l-ethyl}-2-methyl-propionamide.

93, The diastereomeric mixture of a compound according to claim77_

30 where the compound is 2-amino-N-{1-(R)-(2,4-diftuoro-benzyloxymethyl)-2-oxo-2-[3-
oxo-3a-(R,S)-pyridin-2-yimethyl-2-(2,2,2-trifluoro-ethyl)-2,3,3a,4,6,7-hexahydro-
pyrazolof4,3-clpyridin-5-yli}-ethyl}-2-methyi-propionamide.




S;“&Le?e”fhzytoﬁggﬁhﬂlﬁﬂiIMIIIHHIIlIIIIIII TS comP iy RREMERT SrEk T

am no-N-{1-(R)y-(2, 4- dni uor o- benzyl oxymath‘MS-Z 0X0- 2-[ 3-0x0-3a-(S)-pyridin-2
yI net hyl - 2- (2, 22- t 94-f | u&@mmurﬂmmm@'mmmﬂwmﬂ 3-c] pyr

i di n-5-yl7 - ~ g to
cl ai m 8 havi négth%"h '&;ﬂ?&ﬁ?ﬂ Pigr r | %] Igﬁmég)g)e%] C- ?ﬁg??g}%ﬁ?%&hrﬁaxt ures
and opti cal |!dm¢myb2d2.2$2xmﬂumwh3§ 3046, éfhex@mpynazolom—elpwﬁd"pﬁwﬂw
Rierr] is rret CH[err]) phenyl ; R[err] is -CH err] phenyl ,
Rerr] is rret rlﬂtE{rﬁérBimh&n -indolyl-CHerr]-; Rerr] is :
-CHerr] - |cB1enyI Rperr] Theca:hqun@a@oﬁﬁmyto]clalm %mewe-ﬁﬂﬂmun}hs 25 Rerr]
is -CHerr]-fluor
oL ABCRRRTEYLe o Bnebil ol PG RE r ReSh g o o
is ; %[ er ]r ] - Oyifiditteyl-2K 2%nmuom¥mﬂ)-2 3|L33a 4R[ mEﬁmbyWolOﬁ?cmynTngt[lhyl |
an err |s - err err eny err] is - err] pht eny err
is -CH err] CFP '@ﬁM’@L\"F"}“é’g CH err]-0-CH err]-phenyl; Rlerr] is
~-CHerr]-fluoro- ph%\.vl actbrting lto ddim R[hﬁhﬁ&maomuia
-CHerr]- OCHZ[err]phenyI 20 R[err] S CH[err] phenyt, Rlerr] is t-butyl
and Rlerr] is -CHerr]- CH[err] eél’] i -CH err] phenyl, R err]
is methyl and Rlerr] is 1- Clﬂz_e.tm 0 CH[e r]- quoro phenyl . 97 The
di astereoneric m xure of a conpo CCONdi n BS where the
conpound is 2-am no-N-[2-(3a-(R ox0233a467-
hexahydr o- é)yrazol o] o
[ 4, 3-C] py din-5yl)-1-(R)-(3, 4-di fluoro- benzyl oxynethyl) 2- 0X0-
et hyl - 2- met hy theaopinizrdiastereomesic mixtutes ardrqptoaldsmnﬁmcompewmismmﬂ e
t he conpound y 3-0x0-23,3a,4,6,7,7
iy o oyt 2 I G K B s R R UCRIBM.
R is -CH,-phenyl, R? is methyl and R® is 3-indolyl-CHg-;
R'is -CHz-phenyl, R®is ethyl and R%is 3-indolyl-CHg-;
15 R‘ is -CH,~4-fluoro-phenyt, R? is methyl and R® is 3-indolyl-CHo-;
R' is -CH,-phenyl, R? is methyl and R® is -CH,-O-CHz-phenyt;
R' is -CH,-phenyl, R? is ethyl and R® is -CH,-O-CH,-pheny;
R! is -CH,-phenyl, R? is -CH,CF; and R® is -CH,-O-CHz-phenyl;
R' is -CHp4-fluoro-phenyl, R? is methyl and R® is -CH,-O-CHz-phenyl;
20 R‘ is -CHz-phenyt, R? is t-butyl and R%is -CH,-O-CH-phenyl; or
! is -CH,-phenyl, R? is methyl and R® is -CH,-0-CH,-3,4-di-flucro-phenyl.
97. The diastereomeric mixture of a compound according to claim 96
where the compound is 2-amino-N-[2-(3a-(R,S)-benzyl-2-methyl-3-0x0-2,3,3a,4,6,7-
hexahydro-pyrazolo [4,3-c]pyridin-5-yi)-1-(R)~(3,4-difluoro-benzyloxymethyl)-2-oxo-
25 ethyl)-2-methyl-propionamide. '
9g. - The compound according to claim 27 where the compound is
2-amino-N-[2-(3a-(R)-benzyl-2-methyl-3-ox0-2,3,3a,4,6,7-hexahydro-pyrazolo {4,3-
 cJpyridin-5-y1)-1-(R)~(3,4-diflucro-benzyloxymethyl)-2-oxo-ethyl}-2-methyi-
propionamide.
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conpound is 2-am no- N '
2- (3a- S(benzyl - 2- net hyl - 3-xo0- 2. 3. 3a, 4, 6, 7‘-‘|¥éxahydro pyrazol a (4, 3-

clpyridin -5- y) 1- (R - 4d|flurob t t hyl

pr opi onam de. g (Tﬁi { 6{}¥ﬂj€éacco %‘r']‘gé?th%%“ ﬁ EE\/\/nerel n
Rlerr] is - CH[zed:ﬁxhslw 3a @[-aé LZ%W 8,02 4¢8, THhexanydroRjyeazolo [4:3-
cHerr]G-CHerr] PhenyPZ)‘d 131 use of clai mﬂg \Ager ei g_‘ ﬁ%ﬁ*g@' sease or
.condition i s &EV@EETTW&"T@&G"F&PPM‘GW ke Yiherei n said
di sease or r‘g’b igg. frailty associated with aging. 103. A use of claim
51 wherein said nmedicanment is for accelerating the recoyery_ of patlths
havi ng uunér gone ma}O@r s%lng@pyundlm@ﬂm%déw 1 whersin Ry reinelenyl R

medi canent is cel 6%!—\“ [1 airs. 105. A use of a
conpound of Clwalcﬁf@'ﬁgﬁlﬁsg% e 0 T&e Pcament for increasing

nmuscl e mass. 106. Use of a conpound of claim 1 in"the manufacture of a
medi cament for pronoting growh in growth hornone deficient children. 107.

Use of a conptlindAaise of elaim S0 whertii Qaiddisedsa of turditioh iscofBediieAtiERA Faifued.
treating or preventing sleep-disorders.

102. A use of claim 50 wherein said disease or condition is frailty associated with aging.

103. A use of claim 51 wherein said medicament is for accelerating the recovery of patients
having wuaergone major surgery.

104. A use of claim 51 wherein said medicament is for acceferating bone fracture repairs.

105. A use of a compound of claim 1 in the manufacture of a medicament for increasing muscle
mass.

106. Use of a compound of claim 1 in the manufacture of a medicament for promoting growth
in growth hormone deficient children.

107. Use of a compound of claim 1 in the manufacture of a medicament for treating or preventing
sleep disorders.
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(57) Abstract

This invention is directed to compounds of formula (I) and the phatmaoeuucally-acceptable salts thereof, where the substituents are
as defined in the Specification, which are growth hormone secretagogues and which increase the level of endogenous growth hormone.
The compounds of this invention are useful for the treatment and prevention of osteoporosis, congesnve heart failure, frailty associated
with aging, obesity; accelerating bone fracture repair, attenuating protein catabolic response after a major operation, reducing cachexia and
protem loss due to chronic illness, accelerating wound healmg. or accelerating the recovery of bum patients or patients having undergone
major surgery; improving muscle strengih, moblllty, maintenance of skin thickness, metabolic homeaostasis or renal homeostasis. The
compounds of the present invention are also useful in treating osteoporosis when used in combination with: a bisphosphonate compound
such as alendmnaﬁe. estrogen, premarin, and opuonally Pprogesterone; an estrogen agonist or antagonist; or calcitonin, and pharmaceutical
compositions uscful therefor. Further, the present invention is directed to phamuacenncal compositions useful for increasing the endogenous.
production or release of growth hormone in a human or other animal which comprises an effective amount of a compound of the present
invention and a growth hormone secretagogue selected from GHRP-6, Hexarelin, GHRP-1, growth honmone releasing factor (GRF), IGF-1,
IGF-2 or B-HT920. The invention is also directed to intermediates useful in the preparation of compounds of formula (I).




