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DERI VATI VES BACKGROUND OF THE | NVENTI ON A nunber of short peptides with
»significanweestidsrety as i nhibitors of cell growth have beernusssabdsat ed from.
the 5 Indian Ccean sea hare Dol abella auricularia (Bai et al., Biochem
Phar macol ogy, 40: 1859-1864 (1990); Beckwith et al., J. Natl. Cancer Inst.,
85: 483-488 (1993) and references cited therein). These include
Dol astatins 1-10 (U. S. Patent No. 4,816,444, issued to Pettit et al.« and

10 Dol astatin-15 (European Patent Apptieati on No. 398558) “mmmmmmnml 15,
for exanple, markedly inhibits the growmh of the National '

Institute's P388 | ynphocytic | eukema (PS systen) cell |ine, «gngtrong
predi ctor of efficacy against various types of human malignancies. 15 The

exceedingly small anmounts of the various Dolastatin pepti in
Dol abel | a auricularia (about O 7 MAR 2005 WO 99/ 03879 - 2 ﬁﬁmm‘%ﬁﬂ@ﬁm 1
difficulties in purifying anounts sufficient for evaluati , have
motivated efforts toward the synthesis of these conpounds (RY#¥®Et al .,
Tetrahedron 50: 5345-5360 (1994); Shioiri et al., Tetrahedron 49: 1913-24
(1993); 5 Patino et al.,' Tetrahedron 48: 4115-4122 (1992) and references
cited therein). Synthetic Dol astatin 15, however, suffers from drawbacks

whi ch include poor solubility in aqueous systens and the need for
expensive starting materials for its synthesis. These, in turn, have
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BACKGROUND OF THE INVENTION
A number of short peptides with significant activity
as inhibitors of cell growth have been isolated from the
5 Indian Ocean sea hare Dolabella au;icularia (Bai et al.,
Biochem. Pharmacology,40: 1859-1864 (1990); Beckwith et
al., J. Natl. Cancer Inst., 85: 483-488 (1993) and
references cited therein). These include Dolastatins 1-10
- (U.S. Patent No. 4,816,444, issued to Pettit et al.) and
10 Dolastatin-15 (Buropean Patent Application No. 398558).
Dolastatin 15, for example, markedly inhibits the Qrowth of
the National Cancer Institute's P388 lymphocytic leukemia
(PS system) cell line, a strong predictor of efficacy
against various types of human malignancies.
15 The exceedingly small amounts of the various

Dolastatin peptides present in Dolabella auricularia (about



10 led to the synthesis and evaluation of structurally nodifi gd7 M&;p&'il n
15 derivat iw@&sodagds - BiOorg. Med. Chem Lett. 4: 1947-50 1994%; VO 93
03054; IP- A D6284790; WD 93 234241, However, there is a REEYSYRMynt heti c.
conpounds with 15 the biological activity of Dolastatin 15 which have
useful aqueous solubility and can be prgduced efficiently and

economi cal | y. SUMVARY OF THE | NVENTI ON Conpounds of the present invention

i ncl ude cel | dgfHntdl £ Dbs nrﬂu;mxtl(flysi.n‘ghlambuate mjd&ﬁltOEoEOéﬂHhﬁaflopA B -
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or 1. L is athemevetwpoundsli Rdux san:lalas Tebraksdmpi 650 .253a8-BEEN0 group,
an N-Substit 4t gg, A os GIpHR: Bsl3 JILAXMLART LY. GIAUPH3 (BYgupzl dO aroup,
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group. 0 B NRRQOQSGV\O?%)QI OBBZSLIEGrOnSS S8 : 1399-‘1—41;2%@:%@ asgect of the
present lnve%feeehegéu@féea mxrmqutl@%tﬁm’@%& t4@MRE| Sing a
conmpound of _Fornmula | and arnmaceuti ca accept abl e carrier. An

addi ti onal eRPYEVRENt SBELere %@Séﬁawlbﬁ‘\‘igﬁt Y‘%h‘ﬂi‘ slIEFl’-Elerr@Pﬁéd for treating

cancer in-a @amhllﬁycma@m@&mwsteﬁ@rraha&m par:0| rflo'it kpbBdstifet he
manmmal an effectl ve anount % caonpound For mul a in a

phar maceut i c&l FﬁtéEEe‘B?%%’F’eal% SitS 5h’nt %?LE[?%CRPPTFWCFI"’WE
| NVENTI ON 010 1EHde tpr eBensyntivesiid aihd elvafleation peptdidastelng

ant'neOplasr%%dﬁ%&%&'bglaééaégéﬂag'1éf¥$%§igggr?g€?ypéf§¥g Med. Chem.
Lett. 4: 1947-50 (1994); WO 93 03054; JP-A-06234750; WO 93
23424].
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However, there is a need for synthetic compounds with
15 the biological activity of Dolastatin 15 which have useful
aqueous solubility and can be produced efficiently and

economically.

SUMMARY OF THE INVENTION
Compounds of the present invention include cell growth

20 inhibitors which are peptides of Formula I,
A-B~-~D-E-F- (G- (Klg - L (1),

and acid salts thereof, wherein A, B, D, E, F, G and K are
a-amino acid residues, and s and r are each, independently,
0 or 1. L is a monovalent radical, such as, for example,
25 an amino group, an N-substituted amino group, a B-
hydroxylamino group, a hydrazido group, an alkoxy group, a

thioalkoxy group, an aminoxy group, or an oximato group.



| conposi tions conprising these conpounds and nethods for treatifq angg n

a manmmal, including a human, by admnistration of these conpositions to
t he mammal WOIB/¥Past atin 15, a peptide isol ated from t hePEHHSI843%81
Dol abel | a auricularia, is a potent inhibitor of cell growh. This

conmpound, however, is present in trace quantities in the sea hare, and is
thus difficult to isolate. Dolastatin=®5 is also expensive to synthesize

and 20 suffers from poor aqueous sql ubi wn_ her however ,

Dol astatin 15 caR®SERFE a8PeCkiQf q’f‘?gpﬁ:&sﬁ%tf 6Pve?ﬁ%°zae%%‘b‘?ﬁé’?1t of

conpounds W@ilﬁ&n@t&h&@&&ltb@ﬁ@sﬁﬁ:ﬁd&/&jﬁr@g&&sm@l hecowpabmd NGt

antlneoplastlc a exhi bi tin reater tineoplastic activity than

t he natur al w Aﬁpﬂ’?ﬂfﬁ%e‘htd% *s E6VE eajD? B%efThin structural

nodi ficati ons of Alaolaalslhaﬁbna]LSermmﬂmmu:mﬁpMdpreaﬁnh nsemipiosi gl

I npr oved hera et% |fcorp%tren£l§ {1 %gng% ELcﬂegglgs mﬁargl seases as
T6-5 urt

conpar ed atin ernore e conhpounds of
the 30 pr esemmpm\ﬁemg @ldmcamstaerUWMWém mamnzat pasefbect hge %‘é@@‘#ﬁ bed

below 10 detfy |z MIeUd3819p 0l 200% HlalldS8BE1320Yy- Acbpe it

pur poses of e present invention, the term "nonoval ent Tadica

i nt ended t o gAmmPsEFi@ectrically neutral mol ecul ar fragment capabl e of
form ng one covalent bond with a second neut ral nol ecul ar fragnent.
Monoval ent 5 radicals include the hydroge ato al kyl groups, such as

met hyl , et hﬂE%FcP%? SFACRIPEGEY, CRatihy N such as f1 Uor ne, chlorine

and bronige atOrTBrhs'irpHes@!hQUEzﬁveﬁuﬁdﬂnaSelerﬁmyﬂo peptiadpbt hgkiggoups, and

al koxy groups, SUCH A% TPLARLY1 BP9 CHEONYsJ"Atae "B nIBAGEBLERE] adi cal's
compositions comprising these compounds and methods for
treating cancer in a mammal, including a human, by
administration of-these compositions to the mammal.

15 Dolastatin 15, a peptide isolated from the sea hare
Dolabella auricularia, is a potent inhibitor of cell
growth. This compound, however, is present in trace
quantities in the sea hare, and is thus difficult to
isolate. Dolastatin 15 is also expensive to synthesize and

20 suffers from poor aqueous solubility. As shown herein,
however, Dolastatin 15 can éerve as a starting point for
the development of compounds which overcome these
disadvantages while retaining antineoplastic activity or
exhibiting greater antineoplastic activity than the natural

25 product. Applicants have discovered that certain
structural modifications of Dolastatin 15 provide compounds
with a surprisingly improved therapeutic potential for the
treatment of neoplastic diseases as compared to Dolastatin
10 and Dolastatin 15. Furthermore, the compounds of the

30 present invention can be conveniently synthesized, as

described below in detail.



10 adj acent sigma-bonded atons can al so together forma pi bondq gegﬁﬁezwj
t he adj aceWo%t/o%%' Two nonoval ent radicals may also be |linked ef’,
for exampl €, by a polynethylene unit, to forma cyclic sPFTEEWIT For
example, the unit -N(RR, wherein R ang_R are each a 15 nonoval ent

radi cal, can, together with the nitrogen atom forma heterocyclic ring.

I'n addition, twoggRneyal ﬁ&!-poéé’éﬁ&@t?heb%@%nﬁoiﬁ@@n%m atrmcGan, toget her
forma divalent radical, such as an oxygen atom or an al kyli dene group,

for exanpl e, "MPAVERFPFdERRLIERbUPLS 2R eideth ECpRE PR e TiTd GRlddent
invention, th&dwenmmoieennal ftdyeny efla@adltooans srbimhnched cifalentai ght

chain, alkyl group, for exanple, narmal. pr | _(n-propyl, - CH2CH2CH3) The
conpounds ofybcirfé W@sénfei:ﬁ{}gpn??‘b? A Cugg\rlrg%?%'g%rhtfed NRPRGATHa 1, A -
B-D- E ;dﬂ%dic(dgab:incc.&ﬂé Ehda lﬁydrogmehrae@omaAalBﬁl Qtz:tl'cﬁ;psg,, sﬁa,clkamd g ﬁr_e '
a-am no acid residues; .s_and r_are each, i enden o, 1; an is a
nonoval ent r"éeoﬁ?}t}’%’ fﬁgﬁlagnanpﬁﬂ?wg HOES g‘ﬁfﬁﬁ’%ﬁbﬁ?’{%t '3 #i no gr oup,
a5a;3 QZ}I/'?[J g)g(ﬁ}:@lﬂdﬂ@lr,onploranhyahlazbmigreouppma-m argl 7gMPL20E81aN0289/ 03879
- : oq':}&o u a roup, or an
oxi mato gr OL%P.? leaaﬁllégﬁagéﬂgg ?—%?%gf'a a;é)eikgggegg?%stggr#}%gédggof L- am no
aci ds but t Hestlary @ost gthosHegdeup®r e T MeReVELart dsadi¢rkshee™ ol | owi ng

di scussipfl, LefLIANCeilPadnoRabli sthid A RAsACLAgh AR HAESPQL pienant i oner s
unl ess a specific enantiomer i s indicated. The present conpounds can al so
be present aRORAIRETHHFHhRYSFORBEREATIMS. Two monovalent radicals

may also be linked together, for example, by a
polymethylene unit, to form a cyciic structure. For
example, the unit -N(R)R', wherein R and R' are each a

15 monovalent radical, can, together with the nitrogen atom,
form a heterocyclic ring. In addition, two monovalent
radicals bonded to the same atom can together form a
divalent radical, such as an oxygen atom o? an alkylidene
group, for example, a propylidene group.

20 For the purposes of the present invention, the term
"normal alkyl" refers to an unbranched, or straight chain,
alkyl group, for example, normal propyl (n-propyl, -
CH,CH,CH,) .

The compounds of the present invention can be

25 represented by Formula I,
A-B-D-E-F- (G; - (K, - L (1),

wherein A, B, D, E, F, G, and K are a-amino acid residues;
s and r are each, independently, 0 or 1; and L is a
monovalent radical such as an amino group, an N-substituted

30 amino group, a P-hydroxylamino group, a hydrazido group, an



conpati bl e acids, including hydrochloric acid, citric acid, 10 tfr]t MARC200%
acid, lactic acid, phosphoric acid, methanesulfonic acid, acetic acid,
formc aci }¥OWMB¥Pc acid, fumaric acid, malicacid, succi REBUE®NA1 mal oni c
acid, sulfuric acid, L-glutamc acid, L-aspartic acid, pyruvic acid, nucic
acid, benzoic acid, glucuronic acid, 1550xal i c acid, ascorbic acid and
acetngIyC|ne The following is a descrlptlon of the present invention,

i ncl udi ng a adéwatyl sdouRsc? i PRIoM-ETY FHPduaP ARHIOh SR PR P*o R et hods
of using the.glairedreggpounds. Conpounds of the Present Invention 20
Identity of A ln one e odlnen%gFA is a_proline derjvative of . Farnmula I1a,

(11a) , 0 7 MAR ZH65P@P-99£533 PF508TRS B> tiher TP &S agglnteger
preferably G,-zhind a&ﬁdS bRe tﬁeﬁ.ciﬁnunnﬂaantonadénamquLmﬁam&nqa hydr ogen

atomor an u bstit ut uor i itut , for exanple
a normal , br%ﬁﬁﬁ%& Ei 8133 éﬁgﬁﬂggégéb ggaﬁéé%ée s, optlonally,
substit ut ed Iklg/rtf:l’d)ﬂ]a]r tamiaboatid 11[1¢lmdemé>oahom§ansuq>mab$ eupkesmplaes i ncl ude
met hyl , ethyl 2-11 uor oLyl una

1- met hyl - ?%%‘?Joéﬁ?u npa%f’lfj uor(y)rgre?ﬁa@% eﬁzuog‘ggt%k%éélﬁ OLE)I? ospy -

met hyl , et hyd:a:mralssnpreowles&ne pse$el¢%d"lti‘opll’lﬁstlﬁ QQE%bHYment Rla is a

monoval ent "20hSal oG s 28 3nBYdROE AR BR: 8l Kylagreuprisushias a
met hyl , ethy? propyl group, or a_phenyl group. The phenyl group can be
subst i t uled: tautanit adighslactdnt 3¢ificl RRRSRINE 16r 2fdfle  hal ogen atons, with

fluorine, Ch&@ﬁh£ﬁé§ﬁ¥k5ﬂf€“&$§d@tQEEtlc acid, formic acid, maleic
acid, fumaric acid, malic. acid, spuccinic acid, malonic
acid, sulfuric acid, L-glutamic acid, L-aspartic acid,
pyruvic acid, mucic acid, benzoic acid, glucurocnic acid,
15 oxalic acid, ascorbic acid and acetylglycine.
The following is a description of the present
invention, including a detailed description of individual

components and of methods of using the clgimed compounds.
Compounds of the Present Invention

20 Identity cf A

In one embodiment, A is a proline derivative of

(CH)n
: (

Formula I1I,,

o
~—

o—_-oﬂ



15 preferred, Cl-C4-al kyl groups, methoxy, ethoxy, trifluoromethyl] MAR 20[]5
nitro grou nd Rla together can also forma propylene brid
gﬁﬁ”@?’”ﬁ are each, independently, a nonoval ent P‘FHH$9(95P9%‘such as .

R3 at R4a
a hydrogen atomor an alkyl, 20 preferably, nmethyl, group. In another
enbodi ment, A is a substituted glycineg.derivative of Formula Illa, where

Ra has the neaning stated for Ra in Fornula Ila and, 25 Rla is a
nonoval ent JiadieCal,, 1§04n exiEde:, drofdragey af an @,7 oMAR. 2085 D H9/ 03879

PCT/ US98/ 13901 -7 or a al k refer a nethyl, ethyl or
propy! grodwnqvﬁlﬂ?itsrégﬁﬁac?rreﬁghﬁ% E‘yggﬁﬁﬁ%v%%t ddl cal, such as an

al kyl , substidus=2d raltleyll praf keswine {Hudwylitotes alﬂkhsllgmm [ﬂmenyl group.
Sui tabl e. exanpl.es _i ncl ud th x I

1, 1- di et hﬁ’ia:%r oxXy ASEAY ﬁ ﬂ% If‘rl Jor 5oéPfetl% nE’c hy, DY group

1-trifl upr osmeiidly|isd, bpzlohaiwuoaswthyiute@ iwl fra!ndl I=oretpptvinyl . Phenyl
substituentgs can Include. Ogﬁlgébgr%é?&ll%efin@iﬁﬁﬁmé&ﬂ efanahly fluorine,

chl orine or~brom ne atons nmet h oxg et hoxy,” tTifl uoronet hyl,
and nitro gxm:pmp%er?--lﬂ.@;orgeﬁh}’hl @2 GréaeE IReECeBAY B so be a C1- 06-

al kyl, cyclf%éf% Jbtwssi%yotegh?ﬂ bfngmowmemlgatatewgm@@wlozgr oup.
Su

Sui tabl e benzy stituents_include one or re hal ogen atons, such as
fluorine, cHYSIPRRORIL HmsHMe  SERYE, Oﬁlls@?rglpk’ | 25% oBFeE e %R met hoxy,
et hoxy, yot ri fl uoforetiy lerdadinkht o 1g]rou95a Wrowvalenta radiewal, eatichadi cal ,

preferably gsnEtQ¥ ’ogé¥|1tom9rahsgfk$Pylcg{ou%uch as a methyl, ethyl
or propyl group, or a phenyl group. The phenyl group can
be substituted; suitable substituents include one oxr more
halogen atoms, with fluorine, chlorine and bromine atoms
15 preferred, C;-C4-alkyl groups, methoxy, ethoxy,
trifluoromethyl or nitro groups. R, and R!, together can

also form a propylene bridge. _
R?,, R%,, RY, and R°, are each, independently, a
monovalent radical, such as a hydrogen atom or an alkyl,
20 preferably, methyl, group.
In another embodiment, A is a substituted glycine

derivative of Formula III,,

RS, R', _
\T f (ML)
R, 0

where R, has the meaning stated for R, in Formula II, and,

25 Rla is a monovalent radical, for example, a hydrogen atom



20 In another enbodinent, Ais an a-amino acid derivative of For8ul MARV2005
(lva) WD 99/03879 -8 0 7 MAR 2005 PCT/ US98/ 13901 where ma is an integer,
-preferably WOB¥03379 and Ra and R7a have the neani ngs st at @TUSP8/x3plse

substituents.in Formula Illa. In another enbodinent, Ais an a-amno acid
derivative 5 of Formula Va, where Ra and Rya have the neanings stated for
Ra and R7a in Formula Illa. In a further enbodinent, Ais a substituted

proline 10qdeni gptcralallFarouba peferdd)y G thelyMiRl 200G WD B9/ 03879

PCT/ US98/ 13901 -9 where Ra and Rla have the neanings stated for Ra and Rla
in Fornul aPFPPY-aft°%& i s a nonoval ent radical, preferably a hydroxyl,

al koxy, for exanmhethiretémbgdimendt, hd&ly,igromenoralant | vaticel atomh 5 | n

(V2 whord AB SRELL: r e e e ngs stated for
the respect ismbpstabutedupheryl oyl Fuikableoexamplfn HaclefBodi nent, Ais
a 113'dLhde,E%%&9ﬂgkﬁy1, 1-methoxyethyl, 1,1-dimethyl-hydroxymethyl,
1-trifluoromethylethyl, i-trifluoromethyl-2,2,2-
trifluorocethyl, vinyl, and l-methylvinyl. Phenyl
substituents can include one or more halogen atoms,
10 preferably fluorine, chlorine or bromine atoms, and alkyl,
methoxy, ethoxy, trifluoromethyl, and nitro groups.
When R}, is an alkyl group, R®, can also be a C;-Cg-
alkyl, cycloalkyl, unsubstituted benzyl or substituted
benzyl group. Suitable benzyl substituents include one or
15 more halogen atoms, such as fluorine, chlorine or bromine
atoms, C;-C4-alkyl groups, and methoxy, ethoxy,
trifluoromethyl and nitro groups. !
R7a is a monovalent radical, prefetab;y a methyl,
ethyl or isopropyl group.
20 In another embodiment, A is an o-amino acid derivative

of Formula IV,,

(CH2)m s (IV,)



derivative of Formula Villa C!l O WD 99/03879 -10 0 7 MAR 2005 {J 7 MAR 2005
PCT/ US98/ 1%?%‘8%%@'?(3 Ra has the neaning stated for Ra for Fornmula Il,. " I'n
anot her enbddPHERY, A is a 2-azabicycl o[ 2. 2. 1] hept ane- 3- cBFBURSHBWI aci d
derivative of Fornula IXa, (IXa), 5 where Za is a single or double bond
and Ra has the neaning stated for For nifa 11a. The 3-car bonyl substituent

can have either the .exo or._endo_orientati.qn. I n _apother enbod)jngnt, Ais
an a-amino a¥ arae'f’é\feﬁia\?emfefﬁgﬁ’ F%ﬁw{uefréﬂ%g 2 (’f(a?’, Wﬁle‘?% fas t he

meani ng as shavedthormewn fmyys saxmmekbafbt . thesmdsuRAaiandnkRa havEothelaeani ngs
as stated foES R7a and R 15 for Formula Ill. O 7 MAR 2005 WO 99/ 03879

PCT/ US98/ 13901211 | dent i ty of BBis a valyl, isoleucyl, allo-isoleucyl,
norval yl, 2- tertIbuaybighgrdmpdieathyhglycgrd a-egiidweacBdcdariwhsbvde an
a-am no agi doge%?H,glgvaor mula Ilb, 5 in which Rlb and R2b are each a
monoval ent” radi cal. Rlb i's, .

(Va),

where R, and R’, have the meanings stated for R, and R’, in
Formula III,.
In a further embodiment, A is a substituted proline

10 derivative of Formula VI,,

Xa

(Vla)



preferably, a hydrogen atomand R2b is, for exanple, an alkyl, r Izlﬂgﬁ
or al kenyl group. In preferred enbodinents, R2b is a cyclopropyl group a
normal or WO 038T&hed butyl, preferably tertiary-butyl, JreIsI8/a3I9N

met hoxynet hyl group, a 1-nethoxyethyl group or a 1-nethy|viny| group.
Additionally,- Rlb and R2b together can _be an isopropylidene group. 15
Identity of DD is an N-aIkyIvaIyI N-a?kyl 2-ethylglycyl, N

al kyl -2-tert-butyl gl al kyl .- nor |_euc |, Y, |sole cyl,

N-al kyl - al | 37°E6] Bu %}rg& RE%‘{% he SRS ?‘lé\%?e ueéo ner 8RR LR Kyl
group is prefeimabhyIa, meidylx, 28 grmmnpualann eadytagrqmmﬁfdnahdnoﬁher

00/ 03875 PCHIUSSEY Lsotieets. re?ﬂ%ﬁ?ﬁ)%t*ﬁ%@?r%t%qﬁas TR aning

stated for RaﬂlnoE&nauhaomlla R I is a nmonoval ent radical, preferably a
hydrogen atom a&g B{;E‘hé Qﬁ/eQJtenh &@daC@haﬁmﬁxa@heuwea&kyl 5
al koxyal Kyl or al'Keny group n preferred enmbodi nents, is a

cycl opropyl Epmowda &Iheormal or branched butyl, preferably tertlary butyl,
group, a nethoxynethyl group, a 1-nethoxyethy| group or a 1-nethylvinyl
group. such as a cyclopropyl ,group, a nethoxymethyl group, a

1- met hoxyet hyl 10 group or aRlL Ivinykﬁgroup Additionally, Rld and Red
together can form an isopraopyl Alternatively, D can be a
proline derivative of 'Forfua | R2,

R, (VL)

where R,, R',, R%,, r3,, R%, and R®, have the meanings stated
for the respective substituents in Formula II,.
10 In another embodiment, A is a 1,3-dihydroisoindole

derivative of Formula VIII,

r N—R, (VL)

O=—=0n



> 01d), (CH) nd \ N~ R3,, C OO0 1 MAR 2005 WD 99/03879 PCT/ ﬁ%#ﬁ?ﬂ%
-13 where nd is an integer, for exanple, 1 or 2, and Rid has the a
stated for W& PH°Fornula I11a. Xd is a nonoval ent radi cBETU§BAI%Y abl y a
hydrogen atom and, in the case where nd equals 1, can also be a hydroxy
or al koxy, S for exanple, nethoxy or ethoxy, group or a fl.uorine atom
ldentity of E Eis a prolyl, thiazolidipyl-4-carbonyl, honoprolyl or

hydr oxyprol yl residue, or a cyclic a-am no carboxylic acid 10 residue of
Formul a |le, wMéré G2)Ha e tnB2@edhim) ,stdW8 Eokl R) Fhermmmlias 1ap. i Nt eger,
preferably 0, 1 or . Rle has.the nea in.gsstated for Rla in Formula I11..
Rie and Rae are SAGPALIENETRP h‘f‘e?‘édir&baﬂ, %and can be, independently, a 15
hydr ogen at op+QgakBicwdieylz . 2pnehepabhy- IetdrHoxydieupciRoderigani wondval ent
radi cal, preferab hydrogen atom a hydroxy, al koxy, for exanple,

met hoxy or eFﬁWViggﬁ&Jp or a _ ,

0]
rﬁL "
C
\< (X2,
|

Ra

where Z, is a single or double bond and R, has the meaning
stated for Foxrmula II,. The 3-carbonyl substituent can
have either the exo or endo orientation;

In another embodiment, A is an a-amino acid derivative

10 of Formula X,,

(CHZ)T\ a
, c (X3
TN
R O

where n, has the meaning as stated for n, for Formula II,,
and R’, and R, have the meanings as stated for R7a and R,
15 for Formula III,.



fluorine atom Rye is a nonovalent radical, preferably a hydroge) ptMAR 2005
a fluorine atom In the case where ne is 20 1, Rae and Rae can together

- forma doumay¥mdsrd, or Roe and Rye can together be a doubtBUBSNE®Y oxygen
radical. In the 0 7 MAR 2005 WD 99/03879 PCT/ US98/ 13901 - 14 case where ne
has the value 1 or 2, Rle and R2 e can together forma double bond. In
anot her enbodinent, E is a 2- or 3-am no- cycl opentanecarboxylic acid

resi due of Formula Ille, 5 where Re is-an-al kyl group, such as nethyl or
ethyl, and R e has the neaning stated for Rla in Fornula Ille. Identity of
F Fis a prokgkntityazbls di nyI 4-car bonyl, hormoprolyl or 10 hydroxyprolyl
resi due. Fcanalobea i G 1 of 14f, R3 f
(CH2)n f / Ref (Ig %%' 5%1%/&}59208%1% 99 (‘)%% 9’ PC‘IE'?{LIJ% /13%01 15
where of is aarmbegyelglxmelf am@-ptbylalpeyd. rewidueas PhéannééﬁPnEstat ed
for Rlain F f emutachr,.a nonoval ent radical, and
can be, mde%éggen!tnlkﬁ& ac:{? Jdersgng‘tzaélr:3R§t1€o?160r an albkyl preferably nmet hyI,
group. R4f 5 is a nonoval ent radical, preferably a hydrogen atom a

R% R
> (i),
s HN  C

I

o)

in which R'y and R?, are each a moncvalent radical. R, is,
preferably, a hydrogen atom and Rﬂ,is, for example, an
alkyl, alkoxyalkyl or alkenyl group. 1In preferred
embodiments, R?b is a cyclopropyl group, a normal or

10 branched butyl, preferably tertiary-butyl, group, a
methoxymethyl group, a l-methoxyethyl group or a
1-methylvinyl group. Additiocnally, R', and R?b together can

be an isopropylidene group.

15 Identity of D
D is an N-alkylvalyl, N-alkyl-2-ethylglycyl, N-
alkyl-2-tert-butylglycyl, N-alkyl-norleucyl, N-alkyl-
isoleucyl, N-alkyl-allo-isoleucyl or N-alkyl-norvalyl
residue, where the N-alkyl group is preferably a methyl
20 group or an ethyl group.
In another embodiment, D is an co-amino acid residue of

Formula IIg,



hydr oxy, al koxy, for exanple, nmethoxy or ethoxy, group or a quorUi reMRRGZ[mﬁ
R5f is a ”ﬁvnéj al e7r3t radi cal, preferably a hydrogen atomor a fluorine
atom In tHe CA8%where of has the vaiue 1, R3f and R4f PEHESER%Ean form
a doubl e bond or 10 R4f and R5f can together be a doubl e-bonded oxygen
radical. |In the case where of has the vague 1 or 2, Rf and Ref can

toget her forma double bond. |In another enbodinent, Fis a 2- or 3-am no-
cycl opent anecar boxyl i c acid resi ql&g of RFaorrmI alllf RIf 15 where Rf is a
nonoval ent radical, such as a neth r ethyl group, and Rif has the

meani ng stated for Rla in Formul a a. In another enbodinent, F is an
N-al kyl gl ycyl or N 20 al kyl al anyN"resi dbe, afld.t he al kyl group is,
preferably, -a methyl group or an et hyI” group. 0 7 MAR 2005 WD 99/ 03879
PCT/ US98/ 13901 -16 Identity of (REG is an a-amno acid residue of Fornula
119, (I1g) 5 5 wherein Rlg is a hydrogen atom or an al kyl group, for
exanpl e, nethyl, ethyl or n-propyl. Reg can be, for exanple, a hydrogen
atom or an alkyl, arylalkyl, heteroarylalkyl or aryl group. Preferably,
Reg is an e IS .~ L. 3sebutyl . 2-net hyl propyl ,.110

cycl ohexyl met. yI:e E‘&?\%/ pé/l{l i%%{lﬁ%}é%?hy??yp% ilé‘yfg%?u%aet%@fa,’ r}lz-E)utyI ,
2, 2- di met hyl progy mongypheny| nedisdl, mreferpbdpyh hydrggemrtamsulbed t ut ed or
unsubstit ut egk2pheayd meHAHA enPUrbARLS) PhESY | essdisild t ggngh&,f,cl ude one or

nor e :
5 alkoxyalkyl or alkenyl group. In preferred embodiments,

de is a cyclopropyl group, a normal or branched butyl,
preferably tertiary-butyl, group, a methoxymethyl group, a
l-methoxyethyl group or a l-methylvinyl group. such as a
cyclopropyl group, a methoxymethyl group, a l-methoxyethyl
10 group or a l-methylvinyl group. Additionally, RYy and R,
together can form an isopropylidene group.
Alternatively, D can be a proline derivative of

Formula IIIg,

(CHa)n (i),



hal ogen, preferably fluorine, chlorine or bromne, atons, 15 Cl- @47ay4kR!2005
groups, nethoxy, ethoxy, nitro or trifluoronethyl groups or a

di oxonet hy|WaaYgstup. Alternately, Rlg and Reg can, togetPR@USQi/x3pr1t he
a-carbon atom forma cycl opentane or cycl ohexane ring or a benzo- fused
cycl opentane ring, such as, for exanple,i$he indanyl 20 group. 0 7 MAR
2005 WO 99/03879 PCT/ US98/ 13901 -17 ldentity of KKis an a-amno acid

resi due of Foniadeanil ks ad imRe&ydr, Rorlexaplbereidr R,1amahad, thesi dentity

stated for RLg in Fornula_l]. 5 and R2k t he _i.dentjty. stated for Reg
in Fornula I 19°° Imtf@r?tlf’?ysg?l:fal F\‘D%?\%ae%oﬁ%}ﬁ% @ %LIIFS a%d am fo or
substituted ammoralgnoupadficE&Edr nptafddahlyl@ RydrdiNR2 athmme SR, iin &he
nonoval ent radjcal ch a (0] : r_.br d,
saturated or a%n%%tw&rez:;éegd %T?%l%dgl %%%y%é%?ug?a%%%ﬁﬁt‘egﬁgﬁé%’
unsubst i t ut edfer yExeoOplegr maphory sebstihaited Igeunnsubat flunwige atom.
aryl - C1- C6- al koxy 15 group, or a substituted or unsubstituted
aryl oxy- Cl- C6- _al koxy or heteroaryl - Cl-C6-al koxy group. The aryl group is
preferably a PAEHASYoPIn8Epht hyl group. The heteroaryl group is a 5- or
6- menber ed, pref erpllsy aNighbGEN- L hOXYGEIGi M1 -2UkhHbon DN IHBHKb 11l B
system such as, for exanple, g . , , ,
hydroxyprolyl residue, or a cyclic a-amino carboxylic acid

10 residue of PFormula II.,

R, Re
e R3
e
(CHa)n_ R?,  (llg),
\ 1
N R
I
0

where n, is an integer, preferably 0, 1 or 2. Rle has the
meaning stated for R', in Formula III,. R?, and R>, are
I each a monovalent radical, and can be, independently, =z

15 hydrogen atom or an alkyl, preferably methyl, group. R4e
is a monovalent radical, preferably a hydrogen atom, a
hydroxy, alkoxy, for example, methoxy or ethoxy, group or a
fluorine atom. R5e is a monovalent radical, preferably a
hydrogen atom or a fluorine atom. In the case where n, is

20 1, R, and R, can together form a double bond, or R%, and

R5e can together be a double-bonded oxygen radical. 1In the



20 heteroaryl group derived fromimdazole, isoxazole, isothiazold, MAR 2005

t hi azol e, fop&cvaelN-N pyrazol e, thiophene, furan, pyrrole, 1,2,4- or 1,2, 3-

triazole, pyrazine, indole, benzofuran, benzothi ophene, TGT§6181390%0i ndol e,

i ndazol e, quinoline, pyridazine, pyrimdine, benzimdazole, 0 7 MAR 2005

WO 99/ 03879 PCT/ US98/ 13901 -18 benzopyﬂéﬁ, benzot hi azol e,

oxadi azol e, t hi adi.azol e or__ pyridine. Suitable aryl bstituents include one
theugiiie, T i

or more haf3gen preres &% “Ffu btonine or? i f2" BPemEheT

Cl- C4- al kyl £groupsdouetédognd.et hoxy or trifluoromethyl 5 groups, a

di oxynet hyl ene grou Ltr : : [ _nonayal ent radical, such as
a hydrogen atom £I?agzrlfg(;{rl'rlm eo“%%lg]%gﬁédgzégt%r%t et 83r &R ur at ed C1- C18-
al kyl groupsyal@Bedignegativatidilc geddpreaidubsef tRdmmhler IIdgsubsti t ut ed
aryl group, or a substituted or unsubstituted 10 heteroaryl group. The aryl
group is preferably a phenyl or naphthyl group. The heteroaryl group is a
5- or 6-nenbered, preferably nitregeq-, oxygen- or sul fur- containing,
ring system such as, for exanpl/b,a het eroaryl group derived from

i m dazol e, isoxazole, isothiazdl& 15 £ hiazole, (Bkhzole, pyrazole,

t hi ophene, furan, pyrrole, 1,2|4- - triazol e, pyrazine, indole,
benzof uran, benzot hiophene, irRlple, i9pindole, indazole, quinoline,

pyri dazi ne, pyrimdine, benzi m dazol e, nzopyran, benzot hi azol e,

oxadi azol e, t hi adi azol e or pyridine. 20 gﬁitable aryl substituents include
one or nare hal ogen, preferably fluori®@e, brom ne or chlorine, atons,
Cl- C4- al kyl groups, nethoxy, ethoxy or trifluoronmethyl groups, a

di oxynet hyl ene group or nitro groups. R21 can, alternately, be of Fornula
l1r, H '

where R, is an alkyl group, such as methyl or ethyl, and

R'. has the meaning stated for R!, in Formula III,.

Identity of F
F is a prolyl, thiazolidinyl-4-carbonyl, homoprolyl or
10 hydroxyprolyl residue. F can also be a cyclic a-amino acid

residue of Formula IIg,

rs, K
R®
(CHa)n, R% (),
\ 1
N R’
C



C(CH2);- R4i | 25 where al is an integer, such as 0, 1, 2, 3, 4 prMAR 788%
is a nonovalent radical, preferably a | ower al kyl group, such as a

met hyl , et Wa99%/0p879pyl or isopropyl group. R4l is a 0 7 NMARCROSM/13300

99/ 03879 PCT/ US98/ 13901 -19 nonoval ent radical, which can be a saturated or
partially unsaturated carbocyclic systegLconprising fromabout 3 to about
10 carbon atons, a substituted or unsubstituted aryl or heteroaryl group,
with aryl anghdwat ef oaéyhnaﬂﬂt@g@fer;rﬁt&a&ubsmtueefsz havingnkle tieani ng
stated for R21 in lforrrul 11 ¢an al so a sybsti uegﬂt of Fornmul a
111, - (CHASRIWE R5e %\/\EEFeFrF\NPlSIB‘H {7@& %5&?“? Rt 6MFor an N R61
group. 10 Resch % anchizielahentatadatal andumn ae allmyidpegaananpm aa

Cl- C4-al kyl or. C3-C7-cycl oal kyl p or sti unsubsii tut ed
aryl or aryl'MEHASYr Q‘{?ﬁn Wi ?{( P % Isa%qyef“erré’g sgﬁgPFt ueﬁt% havi ng
t he neani g B¢ ad etbricoralient rhﬁonaForpnéﬁeztahly Iaﬁhylds‘ogenoaovaml eat radical,

preferably hydr n_at om, al cl.oal kyl
group, a Cll%fgr %f(ano% xélroup,r eQ% %zloylr!%érho hgl}fggt g%c’ﬁ%dggrg
unsubst i t ut eﬁﬂtacpnyin@rawryl MR hyls gr oWPovELeht aWiC%\hd prefeyrailer red
Subst'tuentsg S LNeeaniy anu§§:§£§da{&ﬁ RZIJn ItmeF%ra@ul gnkkb- n20n&21 can,
alternately, be a substituyent of ForrruIaIVr - | Vr ere bl is

an integer, prefeEm 2R3 ard &R r78088Rh%e Gan rﬁ%’@\/&l +&dPERF Stich as a
fornyl, agi nREALBANYP . Qfan REYereR0Bar BOAVIDL Y -Bihded cXkygrel kadakaacyclic
acetal or \ 2
In the case where nf has the value 1 or 2, R°¢ and R% can
together form a double bond.

In another embodiment, F is a 2- or 3-amino-

cyclopentanecarboxylic acid residue of Formula IIIg

15

where R, is a monovalent radical, such as a methyl or ethyl
group, and RY; has the meaning stated for R!, in Formula
II11,.
In ancother embodiment, F is an N-alkylglycyl or N-
20 alkylalanyl residue, and the alkyl group is, preferably, a
methyl group or an ethyl group.



25 thioacetal group. 0 1 MAR 2005 WO 99/03879 PCT/ US98/ 13901 -20g K2 Aﬂamﬁ
al so be a s\ui§s9%tuent of Formula Vr, 0 11 -(CH2)b-1-H R7 (Vr) in I ch
has the aboV8 HEHYY oned neani ng. R71 can be a nonoval ent RQIdISe#N3901such as
a pol yglycol group of the 5 fornmula -0-(CH2-CH2-0)dl -CH3, where dl is an
integer, preferably in the range from¥bout 2 to about 4 or from about 40
to about 90. R21 can further be a carbohydrate of Fornmula Vir, OR 1 O Rel
0 NO 8 0 OfREDLRBEY 96 Ghere R81 is a nonoval ent radical, such as a
hydrogen atom & €%-64-al kanoyladiid alekybBugr fipFodmbienzayl, group or a
benzyl group. L can also be a 13-hydroxylam no group of Formula Il1,, OHI
-N-CGCH (II11) , 19 H2 "Rio 0 7 MAR 2005 WD 99/03879 PCT/ US98/ 13901

1
R? R'q |
§< (i),
HN ICls
o

5 wherein R}g is a hydrogen atom, or an alkyl group, for
example, methyl, ethyl or n-propyl. qu can be, for
example, a hydrogen atom, or an alkyl, arylalkyl,
heteroarylalkyl or aryl group. Preferably, Rzg is an

ethyl, isopropyl, tert-butyl, isobutyl, 2-methylpropyl,

10 cyclohexylmethyl, benzyl, thiazolyl-2-methyl, pyridyl-2-
methyl, n-butyl, 2,2-dimethylpropyl, naphthylmethyl, or n-
propyl group, or a substituted or unsubstituted phenyl
group. Suitable phenyl substituents include ocne or more
halogen, preferably fluorine, chlorine or bromine, atoms,

15 (C;-C4-alkyl groups, methoxy, ethoxy,.nitro or
trifluorcmethyl groups or a dioxomethylene group.
Alternately, ng and Rzg can, together with the a-carbon
atom, form a cyclopentane or cyclohexane ring or a benzo-
fused cyclopentane ring, such as, for example, the indanyl

20 group.



-21 where R91 is a nonoval ent radi cal such as a hydrogen atom W‘R 2009
Cl- C6-al kyl group or a substituted or unsubstituted aryl group, vmt aryl
and its pr¥@s¥@89substituents having the neaning statedPFHPSRAINIRIO0L is
a nonoval ent radical, 5 preferably a hydrogen atom al kyl, for exanple,

met hyl, or a phenyl group. Wen r and/Q7r sis 1, L can also be an am no
group of Forrrula IV1 NCH 2 HR4 | 'N) 10 Wnere R21 and R41 are each a

nonoval ent E;] E 2‘6 and R41 can also be linked by a carbon-carbon
bond. Anot hé e§ B Va%g f compounds of this invention includes peptides of
Formul a | wherei B Lsi snafpmiiraziaddd gesdguefoforomlaVIIH 15 -N-N 2 RI11
Rl | and R111 is a nonoval ent ra cal ,.qpreferably a hydrogen atom R121

can be a nonoval ent radical suc %ydrogen atom a normal or branched
Cl- C9-al kyl group, a C3-C8- cycl}l{yl gr oup, (&), '

C3-C8-cycl oal kyl -d -C4-al kyl grgyp org@ 20 substituted or unsubstituted
aryl, heteroaryl, aryl-Cl- C4-alkyl dr heteroaryl-Cl-C4-al kyl group, where
aryl, heteroaryl and their preferredGubstituents can be selected from
anong the options listed for R21.

wherein R', has the identity stated for ng in Formpla I11,,
5 and R2k has the identity stated for Rzg in Formula II;.

Identity of L
In one embcediment, L is an amino or substituted amino

group of Formula II,,

N .
10

where R;l is a monovalent radical, such as a hydrogen atom,
a normal or branched, saturated or unsaturated
C,-Cig-alkoxy group, a substituted or unsubstituted aryloxy
group, a substituted or unsubstituted aryl-C;-Cg-alkoxy
15 group, or a substituted or unsubstituted aryloxy-C;-Cg-
alkoxy or heteroaryl-C;-Cg-alkoxy group. The aryl group is
j preferably a phenyl or naphthyl group. The heteroaryl
| group is a 5- or 6-membered, preferably nitrogen-, oxygen-
or sulfur- containing, ring system, such as, for example, a
20 heteroaryl group derived from imidazole, isoxazole,
isothiazole, thiazole, oxazole, pyrazole, thiophene, furan,
pyrrole, 1,2,4- or 1,2,3- triazole, pyrazine, indole,
benzofuran, benzothiophene, indole, isoindecle, indazole,

quinoline, pyridazine, pyrimidine, benzimidazole,



07 MAR 2005 WD 99/ 03879 PCT/ US98/ 13901 -22 When r and/or s is 1, ORi1 MARSHI05
al so be sel é?ﬁ@ ];Jom anong the options listed above for R121, and the two
radi cal s to\g #’%an additional | y forma propylene or b&CFUSHRIBH| dge. 5
Anot her subcl ass of conpounds of this invention includes peptides of
Formula t wherein L is a nonovalent ratiBeal of the fornula -O R131 or the
formula -S-R131, where R131 is a nonovalent radical, such as a

C3- C10- cycl dRan3ArYIitbupengofsiparler drashicred ecehidiatdanydrret hyl group
or @ 10 Cl- Gifraldad. 0suiR atheChrfRMolie SUARHELULAELDY. oM d:. (o, About 5

hal ogen, prefierably fluorine, atonms. R131 can al so he Fadi cal - (CH2)
e- R141, wherk2 Py 'arPrqﬁﬁré&gV, ffﬂ\‘%"f”ef?eaplli}foﬂlnz 6r shlpuiple satommnoval ent
radi cal, prefpergbhykelsgionipd etnethoid, t Eehbyy USS AlMIfALLE ohathyl
C3- C10- car bocycl e. RquJ; can fgr her be the nonval ent radical
T ore- ot RS 1T HONREFBYISTS SrPYR (BgSnttp, SFerRSly 1, 2, 3 or 4.
R131 can al so be Rfjeikasdi @@hovd @R €HA: B3] ; Ghdch Where hydQogehS a88ni Nt eger,
preferably ig tcpe @n e frompl to about R131 can al so_be the radical
P () b ar y12 OV 70 HREPSFESr yPEURRN S &7y FRSAGORRE &7 Garhotan al so be
substit ut ed atklyl adong wia IC:t Ogi-cypledbky Edyiilist iat eBkSituead e sel ected
fromthe group.ly etq_hgcg . Bt 5 1.t r referably O, Léﬁ or 3.
R131 can further %éelt e radrcaf 9%%—1%]%- -uﬁg%g‘%ﬁf:es\lora‘hﬁs At SSach be
sel ect ed1® r oneeerPRF W hasyE -onhe dese iy ds Borfrarablla phmotileror
subcl ass of oMW Qfud . hi §hkNKERt: Sy group is a 5- or

6-membered, preferably nitrogen-, oxygen- or sulfur-

containing, ring system, such as, for example, a heteroaryl

group derived from imidazole, isoxazole, isothiazole,

15 thiazole, oxazole, pyrazole, thiophene, furan, pyrrole,

1,2,4- or 1,2,3- triazole, pyrazine, indole, benzofuran,

benzothiophene, indole, isoindole, indazole, quinocline,

pyridazine, pyrimidine, benzimidazole, benzopyran,

benzothiazole, oxadiazole,thiadiazole or pyridine.

20 Suitable aryl substituents include one or more halogen,

preferably fluorine, bromine or chleorine, atoms,

C;-C4-alkyl groups, methoxy, ethoxy or trifluocromethyl

groups, a dioxymethylene group or nitro groups.

Rzl can, alternately, be of Formula II,,

H 4
'—"C‘—(CHz)aT"R | (1),
3
25 R
where a, is an integer, such as 0, 1, 2, 3, 4 or 5. R31 is

a monovalent radical, preferably a lower alkyl group, such

as a methyl, ethyl, propyl or isopropyl group. R41 is a



30 includes peptides of Formula | in which L is an aminoxy groupldf MARe 2005
formula -O-N (R151) W61), where R151 and R161 are each a nonoval ent

-radi cal, WAWePH/B8 | ndependently be a 0 7 MAR 2005 WO 99/ BGBY§P8/13501

PCT/ US98/ 13901 -23 hydrogen atom a normal or branched Ci1-C8-al kyl group,
whi ch can be substituted by hal ogen, przferably fluorine, atons, a

C3- C8-cycl oal kyl group, a C3-C8-cycloal kyl - Cl-C4-al kyl group, a

subst i t ut ed mgmavesebst Fedicdl arwhich Grhdeerog§ryRrafed o rrarsifgdsty t ut ed or

unsubsti t ut ggd, . An¥ar CE- t@%iﬁél‘ﬂlﬂé OdAPs £ A go@gqsgﬁgef,ﬁ@,g ygbcgjg)tgoscl@nd t he

preferred substituents ereof can be selected fromthe options listed for
R21. R161 cabde $8 cerbanf pbamanvhgcHifE1tysetons rhsekesrt Foited 5yl

Addi tional | yor %%%%Blgéoﬁgp Wit agefiheind aefkaolryl ban®@prlefBihey ed
het erocycl e. The | conpounds of the present invention ‘{yrt,her conErl se the
salts of % heSERFHPINTISS J¥ERFpRRE afg%ﬂfé"% 3 35RFsFBF oic R FOrTHLer at ed
aci ds. Anot hﬁl Subcl ass of conpounds of this invention 15 incl udes

pepti des of Formul,a |

wherein L is an_oxinato oup .of e fornul a
-O N=C(R151) (RLEY} S2RIBFR ﬁléf%féﬁtBSngs f oA &}1'1 athong the options
| i sted above and, additionally, can together forma cyclic system

conprising, preferably, fr out 3sto about 7 ri tons. This 20 cyclic
system can additionally be ?E}ég& tl*td grﬂe or nore ar((e)rg%’?)i 'c rings.
Particularly preferred cyclic systens are shown below. 0 7 MAR 2005 WO

99/03879 ch&ﬁg?éh;%%ois'gﬂ oxygen or sulfur atom or an N-R® group.

10 R® is a monovalent radical, such as a hydrogen atom, a
C,-C4-alkyl or C3-C,-cycloalkyl group or a substituted or
unsubstituted aryl or arylmethyl group, with aryl and its
preferred substituents having the meaning stated for Rzl
from Formula II,. R®, is a monovalent radical, preferably

15 & hydrogen atom, a C;-C4-alkyl group or a Cy-C,;-cycloalkyl
group, a C;-C;g-alkanoyl group, a benzoyl group or a
substituted or unsubstituted aryl or arylmethyl group, with
aryl and its preferred substituents having the meaning

stated for R?; in Formula II;.

20 R?, can, alternately, be a substituent of Formula IV,
—(CH)—Z (V)
where b; is an integer, preferably 2, 3 or 4. 'Z; can be a

monovalent radical such as a formyl, aminocarbonyl or
hydrazinocarbonyl group, or a cyclic or acyclic acetal or

25 thiocacetal group.



(d) (h) 0) (f) (g) in one enbodinment, the invention provides conp@puynd4ARo?005

Fornmul a | .%Fr/%w A is an am no aci d derivative selected from anong

N-al kyl - PN al kyl -L-prolyl, N-alkyl-D 5 piperi di nBEDVESRWAy |,

N al kyl - L pi peri di ne- 2- car bonyl , N N-di al kyl - D- 2- et hyl - 2- phenyl gl ycyl and

N, N- di al kyl - - et hyl - 2- phenyl gI ycyl, ~@oerein alkyl is nmethyl, ethyl or

|sopropyl and Bis a valyl, isol eucyl or 2-t-butyl-L- glycyl residue. (a)
=0 (b) N H (C) R0 FaRARLS005: VD SHTISASIPCPEUBOBMBO0L - 25 Pref er r ed

corrpounds of the invention include conpgunds of Fornula | wherein r and s

are each 0. Ais an amno acid derivat |ve sel ected from anong

D- N- et hyl - pi peri di ne- 2- carbonyl, 5 L- hyI pi peri di ne- 2- car bonyl ,

N, N- di met hyl am no- i sobut yryl Cl% r:ce.tNTf 70l Y

N- et hyl - L-t hi azol i di ne- 4-car ny?l HN, N-d| rre% h)}bal ycyl, L-prolyl,

L- pi peri di ne-2-carbonyl, N-propyl-D piperidine-2-car bonyI , 10

D- pi peri di ne-2-car bonyl, N-ethyl-D- piperidine-2-carbonyl,

ﬁ_m?t hyl - [|2 Zn5w51EBt]5 rffétshk‘_'l'ﬂebhbéhéml\l I\tli_:g:!rfé%{ ﬁxeﬁﬁ%ﬁ nylllp‘di can Ibel a .
i sopro e ne- 2- car bon [ -~ cyc ro cyl,

NN di et hyl PERVELRGT SAdirialyl qieyps & pelvaiveot grotp of che o ¥

N, N- di net byl fBrﬂuéahyd) QCIppemyl-g] pwHB,Dwﬁéﬁéyal iE5ab} apt bybr P-prol yl,

N, N-di met hyl p.?regfgrm:ilgr Orgjmel{]élll)a%lg%(%rbm about 2 to about 4 or from

about 40 to about 90.

Rzl can further be a carbohydrate of Formula VI,

O—RB|
o) /RB,
0 (V1)
O\ O— Ra|
RS

10 where Rsl is a monovalent radical, such as a hydrogen atom,
a C)-C4-alkanoyl or alkyl group, a benzoyl group or a
benzyl group.

L can also be a f-hydroxylamino group of Formula III,,

OH
~—N—C—CH aiy
| H, N



1-aza-[ 3, 3, 0] bi cycl ooctyl - 5-car bonyl, ‘0 7 MAR 2005
N, N- di net hyl - 2-[ 4-f | uor o] phenyl - gl ycyl,

- N-net hyl - [ 0298389t et r amet hyl | -t hi azol i di ne- 2- carbonyl, ECWEE§)3%t hyl

- 2- phenyl gl ycyl, D, L-1-am noi ndane-| -carbonyl, 20

N, N-di met hyl -2- (R, S) - met hyl - 2- phenyl gl yc%/I

2-[ N, N-di met hyl am no] i ndane- 2- car bonyl

5[NN—d|rret yIa po].-5,6,7,8-t h apht hal ene: 5-car bo

N1 Sopr opyl BECR B A MEnSSRaR R o sesral T ASdRrBYREPEEm

i ndane- 2- carab(n:nyC5 253N, I&mhupablryb 2upsopyhted ;memyilsgbytytuted aryl

N, N- di net hyl 4- (0)%4 enI S\ r 3 - -val yl,

N N di met hyI rBuE Zalgtggpro vl an% \%s ryF%ferrefingnglégg}Yth %1?1’&‘ thd

N net hyl pi peiagiimg- 2teseBofigt , R? 1N- nBthyfsLaprotgralegtneridical, 2, 3, 4 30

t et rahvdr hQesl QLY | 7 NRB12093 8 / U8/ 13901
-26 N net%y%%%ﬁe:}%}b%g 2- Iggaggﬁ%[ at-T\CI?? sopropj)'yl azgﬁg%ﬁz%gﬁﬁnyl

N, N- di et hyla pbemethgrPseryl, N, N-di nethyl -[ O net hyl ]t hreonyl ,

N ne hyl 1,2, 3 41&1%&{ %hxaa%wquwoil ne-c3mCankenyt, a® amino group of

1-[ N, N-di rret g cycl ohexyl - I - car bonyl

1-[N N-d| nmet ]éycl opentyl -1 -carbonyl and

1, 2, 3 4-tetrahydroi soqui nol i ne-3-car bonyI ﬁli s val yI , 1soleucyl or
2-tert-butylglycyl. Dis N nethylva H*d-/ met hyl - -butyl gl ycyl or

N-net hyl i sol eucyl. E and F are 10 e I\Q(rjependentl ,l)’pr olyl, thiaprolyl,
homoprol yl , hydroxyprolyl, 3,4-di dehydro p{ﬂyl 4-fluoroprolyl, and 3-

met hylprolyl. L is an al koxy group or an am no group of the fornula
R11-N-R21, wherein R11 and R21 are independently selected fromthe group

consi st e varhehlyedrRQgeQndalu(lO)é¥e each a monovalent radical. R?; and R4,
can also be linked by a carbon-carbon bond.
Another subclass of compounds of this invention
includes peptides of Formula I wherein L is a hydrazido

group of Formula V,,
H

/
— V),
N———N\\ | M)

15

and Rlll is a monovalent radical,' preferably a hydrogen
atom. R, can be a monovalent radical such as a hydrogen
atom, a normal or branched C;-Cg-alkyl group, a C;-Cg-
cycloalkyl group, a C;-Cg-cycloalkyl-C;-C4-alkyl group or a
20 substituted or unsubstituted aryl, heterocaryl, aryl-C,-
Cy-alkyl or heterocaryl-C;-C,-alkyl group, where aryl,
hetercaryl and their preferred substituents can be selected

from among the options listed for Rzl.



15 hydroxy, alkyl and alkylaryl. In a particularly preferred subge} M’KR 0085
conpounds Q,fg the invention, r and s are each 0. Ais an amno acid
derivative "S@P¥¥EEd from anong D- N-net hyl - pi peri di ne- 2- cBEHYRYH13901

N- et hyl - D- pi peri di ne 20 2-carbonyl, N-isopropyl-D- piperidine-2-carbonyl,

N, N- di net hyl - 2- cycl opr opyl - gl ycyI I\I-rrétzﬁyl D prolyl,

1l-aza-|[ 3, 3, O]blcy | ooct yI

N- et hyl - [ 2, 2, 5, r%r?e'ﬂ{? F] 8 tﬁFagoM*dPn‘éa’% 3D RRyEetected from

-(R S) - et hyim&i@kﬂwlogimrqﬂs 1Dsted- abovei fuare?] - cardbangl w5

N- di net hyl R t h
-[ Ny II\I-rrg rrgtﬁ %ﬁﬁ%}@% '? paﬁgé%/%gén%hft%ml engrgpgé?ﬁsnﬁ
-[ N, N-di nethyhahttm]bmﬁe 2- car bonyl ,
di met byl - 2- - Rhﬁn |_ql I gh:gi
th;rezgghenypg%s%é &t )éLaQSYE;‘ CB‘% - et ﬁf}%lhﬁﬁeggllvs i-'/é?/?
met hyl - 3- hy@@b&@e@ EEP/@I%S OfNFRFfEiPhEthyWh@q_anlq %pﬁop?hozabﬁ’éﬁyl gl yeyl ,

7_MAR 200546 991 038 7end CHoSRE/ 1898, 37 Sharotduthutil DEfd fio- Bkl bonyl
met hyl - D, L-prolyl, N-nethyl - etrahggrm SO UI noI [ ne I yglarbonyl

N- et hy| azetRd|1né52aCQPBBIﬁ§/3renq\I-¥asqiﬁla&pyF&EEt et T BETHA
N, N-di met hyl rb@bﬂﬁéhﬂ&imélﬂdﬁ branched C;-Cig-alkenylmethyl group or a

1-[ N, N-di net ylamn cIohexyI-I-carbo I N di et hyl ami no]
cycl opent§l - F1 c%%b&ﬁ%ﬂ"x BrwP iR 3R P’é Rl‘gﬂéfh?ftx[/%ﬁ %‘rs?&‘é gﬁ’d F are
each prolyl. aboug A E&logﬁa,alﬂwfyergbmypfbuoﬁn@,mat@r@roup of the fornula

;ZF=U1ZIQ

ZOZI\)

R11- N-R21, 10 Wneﬁg; n o Qg' R21 .are %Qll n gﬁéndﬁm wﬁglrgcgegsfglqmthe
group consi sting of lhyar ogen, alakoxy,

integer, preferably 1, 2 or 3. R* 1 is a monovalent
radical, preferably a saturated or partially unsaturated
15 (C3-Cjg-carbecycle.

Rlﬂ.can further be the monvalent radical
- [CH,-CH=C(CH;) -CH,) ¢-H, where f is an integer, preferably
1, 2, 3 or 4. .

R'®, can also be the radical - [CH;-CH,-0] 4-CH;, where

20 g is an integer, preferably in the range from 1 to about 5.

R131 can also be the radical ~(CH,)y-aryl or
- (CH,)p-heteroaryl, where aryl and heteroaryl can also be
substituted and, along with their preferred substituents,
can be selected from the group listed for Rzl. h is an

25 integer, preferably 0, 1, 2 or 3. '

R'®, can further be the radical -(CH,),-W;-R>,. b, W,
and Rsl can each be selected from among the options
described for Formula IV,.

Another subclass of compounds of this invention

30 includes peptides of Formula I in which L is an aminoxy
group of the formula —O-N(R}sl)(R}sl), where R!'®; and R'®, are

each a monovalent radical, which can independently be a



normal , cyclic or branched Cl-Cl2-al kyl, and phenylal kyl. Synthet§ q MARPROS
The conpounds of the present invention can be prepared 15 by known net hods
-of pepti deVM®@EYi s. Thus, the peptides can be assenbl eBCEV§WSANIa] | y
fromindividual am no acids or by linking suitable small peptide
fragnents. In sequen- tial assenbly, the3peptide chain is extended

stepwi se, starting at the Ctermnus, by one amno acid per step. In 20
fragment coupidmgerf r&gmengsnofmal f e rrandhedgfnsCednBé IFPARed t oget her,

and the fraguens 4 W' B.638:Re-0BUS) nethodan, spaueatialy anseilae 1 om
am no acids or by ftfragnment coupling of still_shorter peptides. In both
sequenti al aswWRbl B &ndChT ATAIRLICGUFFPHE i B Cﬁer%Yﬁ%@%ﬁ@ér‘y to link the
units by foréﬁ_r&g-gtﬂk?ﬂi gechp NkagtinsthiveBacan beswatarpieghadyyi axra variety
of enzynmatic ‘an chem cal ‘net hods. Chem cal net hoﬁg for formng the am de
|i nkage a%e hieteroaatl igro¥d 871 2 AUBFEHUATER 95 SPEHEEST U Dept i de

chem stry, ig;*/y.dci_-lrlg;‘iwghkﬂ , gl oderydeandOhet gadindheirotipenaedVohe XV/ 2,
1- 364, Thi.ene Verlag Stuttgart, C%%QM%' St e\igart img Y%”f@ém éd Phase
Peptide O NRFESRREEW\GEE: CBCHPEERS! 1O LC S8 EjRTResTST 3134 and
71-82, Pi er cepEhems Cal stCaisny R?, Rockforahn Ide 6298d}ed Buckmamoposetths | |

Pepti de Synthesis, 5-128,. Johas W | : NewiYork 4 @197 n Preferred
met hods i ncl GAETPRE ’g’z?faeegr%irh%d,l't h%ﬁ‘ﬁﬁ%ﬁ%%”hﬁ% piaha & hnhydri de

met hod, tbe tsgebhef nfsitt (r Feneréat ed Grmpretxpdietezoryyécestd®s, the use
of “urethane pr ﬁégﬁﬁgg é\kcé{{;B%s RhydibdesoRf s aiHRe aehgsisadhde
i nkdg

formation of -t amde | e using coupling reagents as ¢

, suc £ boxylic
acid activaseits efpelt atompHTEifc IG6REXPESr BRNG M*d8 phrejologically

tolerated acids.
Another subclass of compounds of this invention

15 includes peptides of Formula I wherein L is an oximato
group of the formula -O-N=C(R®)) (R*®)), R'®, and R*®, can be
selected from among the options listed above and.
additionally, can together form a cyclic system comprising,
preferably, from about 3 to about 7 ring atoms. -This

20 cyclic system can additionally be fused to one or more
aromatic rings. Particularly preferred cyclic systems

are shown below.



10 di i sopropyl carbodiinde (D C), 1-ethoxycarbonyl-2- g 7 MAR 2005
et hoxy- 1, 2- MQ&QQU|noI|ne (EEDQ, pivaloyl chloride, 1-ethyl-

(3-di nethylanlnopropyl)carbodllnlde hydr ochl ori de (EDCI)PCTKB9WE”N

n- pr opanephosphoni ¢ anhydri de (PPA),
N,N—bis(2-oxo-oxazo|idinyI)anidophosphoﬁﬁr chloride 15 (BOP-C1),
bronn-tris(pyrrolidino)phosphoniUn1 hexafluorophosphate (PyBrop),

di phenyl phosphoryl a2|ﬂ5 tro' g m? PyBop)
O benzotriazol yl -N, N, N | UT O |u a
O azabenzotri azol yl - N, N N',N' tranethyl ium sal t (HATU)

di et hyl phosphoryl cyanide (DEPCN), 2,5-di phenyl-2,3- dihydro-3-o0xo-4-
hydr oxyt hi ophene di oxi de (Stegllch s reagent; FKWEK» and

1,1 -carbonyl diim dazol
or in conbination wtR
(DVAP) , N-hydr oxy; , benzse |azdﬁb ,
N—hydroxybenzotr|§9|~4 OpBt ) , =F roxysucc
2- hydr oxypyri di ne. Al t houg B
30 necessary in enzymatic peptide esi s,
reactive groups not involved in forest| on of ) yer
necessary for both reactants in 0 7 MAR 2005 WO 99/ 03879 PCT/ US98/ 13901 - 29

chem cal synthesis. Thr gonventi on R Ot ective group techniques are
preferred for chem cal de synt hg t he benzyl oxycarbonyl (Z2), the
t - but oxycar bonyl (Boc) he 9-fl ey met hoxycar bonyl (Fnoc)

techni ques. 5 Idenpﬂfled ach (gase he protective group on the

a-am no group of t endi Ng_ o A detail ed

In one embodiment, the invention provides compounds of
Formula I wherein AR is an amino acid derivative selected
from among N-alkyl-D-prolyl, N-alkyl-L-prolyl, N-alkyl-D-

5 piperidine-2-carbonyl, N-alkyl-L-piperidine-2-carbonyl,
N,N-dialkyl-D-2-ethyl-2-phenylglycyl and N,N-dialkyl-L-2-
ethyl-2-phenylglycyl, wherein alkyl is methyl, ethyl or
isopropyl; and B is a valyl, isoleucyl or 2-t-butyl-L-
glycyl residue.



review of am no-acid protective groups is given by Miller, Mthodgn ﬂgg 2[])[]5
organi schen Cheme Vol. XV/1, pp 20-906, Thiene Verlag, Stuttgart '(1974).
The units ewmpbwysss® for 10 assenbling the peptide chain carrdrasegmetied in
solution, in suspension or by a nmethod simlar to that described by
Merrifield, J. Am Chem . Soc. 85: (1963%-2149. Solvents suitable for
peptide synthesis include any solvent which is inert under the reaction
conditions, 15 egpedeairdeyd watpounds Nedithet hyveardan decl DiF) compomtdyy |

sul f oxi de ( acetaqnitrile, dichloronet DCM,, 5. 1,4- 4 ne,

t et r ahydr of E)i?l\grof)ctrﬂ%é)a %Nwﬁﬁ‘gfﬁﬁlf‘-ﬁ-%r&ér%l%o%%%%( &IIVP) and ?néx%?ég of these
sol vents. Pegdidlaeiexivatdsies seethed pbtgmeamangsupport can be 20 carried out
in a suitable inert organic. ept ] i«h the amno acid derivatives
starting mat 'rl‘?'a“i‘%th ?Le'%sfL eﬁﬁﬁghg Ebﬁlée%/}%ér{m]gr eferred solvents additionally
have resi®- Lwethe iy popertidése -guchrhenyVF N, BCRLmRVRY laBéieni tril e and

DVBO, and n‘iig&g 1 t'*i\?—%?et%%\i%r—‘ §olﬁ5| | om ng 25 synthesis, the peptide
is removed from tfe ‘pol ymeric” support” The conditions under which this
cl eavage i s Nanewowp! st 20 1gaPEoAsCRERPIY v Ped -SREGhYEBo¥EYL i n t he

literature. fhe-&l¢avagsi dieRs 2nestpeRyIONl y used are acid- or
pal | adi um cat al yzed, the forner bei ng condfct ed 30 in, for exanple, liquid
anhydrous hyNrBEerY ¥ 1RRiREFI41B8R?aFBHECEY £ | uor onet hanesul foni ¢ aci d,

dilute ofp cpngepésad ek 114dd@ngacenethgl b -mink rdcdies 2acadboBy¥, MAR 2005

The Iattor cHRTEBBYEalT o Gt PR S T A Fee - AoFRE bt esence

of a weak bawxejisspebpys-Dopidetidise -Cechabanyl othedt-digethyl-2-
cyclopropylglycyl, N,N-dimethyl-L-2-ethyl-2-phenylglycyl,
N,N-dimethyl-D-2-ethyl-2-phenylglycyl, D-prolyl,

15 N-methyl-D-prolyl, N,N-dimethyl-2-(2-fluorophenyl)glycyl,
l-aza-[3,3,0]lbicyclooctyl-5~carbonyl,
N,N-dimethyl-2- [4-fluoro] phenyl-glycyl,
N-methyl-[2,2,5,5-tetramethyl] -thiazolidine-2-carbonyl,

2-(R,8) -ethyl-2-phenylglycyl, D,L-1-aminoindane-1l-carbonyl,

20 N,N-dimethyi-2-(R,S)-methyl-2-phenylglycyl,

2- [N,N-dimethylamino] indane-2-carbonyl,

- 5- [N,N-dimethylamino] -5,6,7,8~-tetrahydro-
naphthalene-5-carbonyl, N-isopropyl-2-(R,S)-ethyl-2-
phenylglycyl, 1-[N,N-dimethylamino]indane-2-carbonyl,

25 ©N,N-dimethyl-2-propyl-2-phenylglycyl,

——

N,N-dimethyl—z-[A—methoxy]phenyl-glycyl,
N-methyl-3-hydroxy-D,L-valyl, N,N-dimethyl-D,L-2-isopropyl-
2-phenylglycyl, N-methylpiperidine-2-carbonyl,
N-methyl-L-prolyl, N-methyl-1,2,3,4-

30 tetrahydroisogquincline-l-carbonyl,



groups are al so cleaved off under these conditions. 5 Partial deprlbieMAR0H05
of the pept| de maﬁ al so be. necessary prior to certain derivatization
reactions. HRampl e, peptides dial kylated at the Nt PSS90 be

pr epar ed ,by coupling the appropriate N,N-di- alkylamno acid to the

peptide in solution or on the pol yneri@e10 support, by reductive al kyl ation
of the resin-bound peptide in DVF/ 1% acetic acid with NaCNBH3 and t he

appr opr i at eN-rséthahhadie todime -By davigemat i o icfortriepypepeiddina-sol ution in

t he presenc ap r e dehy e and Pd/carbon. 15 The
vari ous nongng%ﬁ%é}ﬁl g{:?grdrl?% hﬁn ﬁg 'g%@;sl]la%%w\%éll as the various

non-am no akiN¥- %F%ﬁih}é{;' m-g@rtbyéhthm@h can be obtained from comerci al

sources or Nswééﬁgﬁﬁilzeﬁ3fr4amee95g§afbﬁééqﬁﬁ¥@iﬂ&bbecﬁkg!shgg material s

usi ng nmet hods known in the art or ex , am no_acl bui | di ng bl ocks
with RL énleﬁNgWﬁw%ﬁ%naﬂém%@ae TIPSt he met hod descri bed by

Wiensch and; Vx| w-d Vet hademi6e) Ok 086 SERe- Chalirdn 10kngXV, Springer
Verlag: St uttgart g 06 (1974 and r ef erences C|ted t herein, 25 Met hods

of Use of the2d inahbifet - ST tent B ifie VBl¥sent
i nvention CQQ@Ieﬁ@ﬁl & rmiﬁad-batypglyqail y mrid ot—aielthyuﬂauput,l Ng formation

devel oprent TBF Yot 1t Rtmer e ok N TEr IR0 | U 2B, BagFe col on.

prostatep beadderjndependgntdly, pmdbprht r flal apxpionls) h@mobe‘matr@l,ogl cal

e SR T R RARREL 1 8 ARbrhOn SRS 2

mamral a t heehpeglpredyly d&f fisc@nvalkampustowr or mn@ groaprc&bi nat i on

of conpoundgpef formuia R!;-N-R?;, wherein R}; and R?, are independently
selected from the group consisting of hydrogen alkoxy,

15 hydroxy, alkyl and alkylaxryl.

In a particularly preferred subset of the compounds of
the invention, r and s are each 0. A is an aminc acid
derivative selected from among
D~-N-methyl-piperidine-2-carbonyl, N- ethyl -D-piperidine-

20 2-carbonyl, N-isopropyl-D-piperidine-2-carbonyl,
N,N-dimethyl-2-cyclopropyl-glycyl, N-methyl-D-prolyl,
l-aza-[3,3,0)bicyclooctyl-5-carbonyl,
N-methyl-[2,2,5,5-tetramethyl] -thiazolidine-2-carbonyl,

2-(R,8) -ethyl-2-phenylglycyl, D,L-l-aminocindane-1l-carbonyl,

25 N,N-dimethyl-2-(R,S)-methyl-2-phenylglycyl,
5-[N,N-dimethylaminc] -5,6, 7, 8-tetrahydro-
naphthalene-5-carbonyl,

1- [N,N-dimethylamino] indane-2-carbonyl,
N,N-dimethyl-2-propyl-2-phenylglycyl, N,N-dimethyl-L-

30 2-ethyl-2-phenylglycyl, N,N-dimethyl-D-
2-ethyl-2-phenylglycyl, N-methyl-3-hydroxy-D,L-valyl,
N,N-dimethyl-D,L-2-isopropyl-2-phenylglycyl,



Formula |. The conpound(s) may be admi nistered alone or in a MA%ZU%
phar maceuti cal conposition conprising the conpound(s) and 5 an accepta
carrier or wobaussm. Adm nistration can be by any of the pennsssmhsoch are
conventional for pharmaceutical, preferably oncol ogical, agents, including
oral and parenteral neans, such as subggtaneously, intravenously,
intramuscularly and intraperitoneally, nasally or rectally. 10 The
conpounds may- rp@t@dl’dﬂiﬁetxaﬁadeabeaermm?h tNrenefoduyin-0f L-phatwheeut i cal

corrp05| tions _cont al i %E%[ ggrgég {_Olso(gplﬁ%g}q%eofl Eg;ﬁ,ggggll together with

a phar maceut N cRE Y & appr e for Sired route of
adm ni st rat i nnme&uzhaz:mardmreeat—lceabonwhpom tions may be 15 conbination

products, ﬁﬁgoagg%@avﬁeaé S g8t akpLghPer  therapeutically active

i ngr edi ents beadmi nistered to the manmal, such as a human,
wi || cont ai nNaNt Gemepeyl i airerhyfi sery¥e anount of a corrpound descri bed

herei n. AS useduhRL Sifeui?0 r&ﬂh%ﬁ%%‘%h@%{iylf‘éafﬁfddy\lea@glaiount s an amount
(0]

sufficient. or t format.i on_of a tﬁ#%
henat ol ogi cal- rtm,Ngdamtyhxolrawa@%ﬂ-@eea&vh p"?rae‘?ﬂoné’fl -a Bsdfi J3rdmor

other mal i.gnapcy. BEtH{r%‘/ 1 Olad@dugad Fsaré ueiddierpylegr.essi ds. aFgy - a

particular condition or hod 25 of treatment e .dosage teer m ned
enpirically, %s?ﬁbokamﬁrhéﬂsaméﬂa &F PYP éh}f s u?%c#o’r gl?s!ﬁ&h as the

bi ol ogi caly agkieweliys &F, t4a RAY taxwlearcm&ﬂﬁepeddm@lmmecttdﬂe fmean $ hef
adm ni stration; theae heal t Q { t he ient; the
nature and eST&HP GF“gﬁg t5p9 s C{jm% %e fr E&r]f%g/wof ?gg%‘prrent t he
adni ni strati erorafal ochelither amaas:h@l@ltﬁe-@ﬂke'ét aedi peenyleikit cal daily
dose will be fromabout 0.05 to about 50 mlligranms per 0 7 MAR 2005 WD
99/ 03879 PCT/ US98/ 13901

Synthetic Methods

The compounds of the present invention can be prepared
15 by known methods of peptide synthesis. Thus, the peptides
can be assembled sequentially from individual amino acids
or by linking suitable small peprtide fragments. In sequen-
tial assgembly, the peptide chain is extended stepwise,
starting at the C-terminus, by one amino acid per step. In
20 fragment coupling, fragments of different lengths can be
linked together, and the fragments in turn can be obtained
by sequential assembly from aminp acids or by fragment
coupling of still shorter peptides.
In both sequential assembly and fragment coupling it
25 is necessary to link the units by forming an amide linkage,
which can be accomplished via a variety of enzymatic and
chemical methods. Chemical methods for forming the amide
linkage are described in detail in standard references on
peptide chemistry, including Miller, Methoden derxr

30 orgapnischen Chemie Vol. XV/2, 1-364, Thieme Verlag,
Stuttgart, (1974); Stewart and Young, Solid Phase Peptide



-32 kil ogram of body wei ght by oral administration and from aboutf ¢.3ARt2805
about 20 m l%I?P%r%B per kil ogram of body weight by parenteral

admi ni st ratTOF ¥He conpounds of the present invention caRCHESE/13901

adm ni stered in conventional solid or liquid pharmaceutical adm nistration
forns, for exanple, uncoated or (film)&8ated tablets, capsules, powders,
granul es, suppositories or solutions. These are produced in a

convent i onal SYREMSLs THE -3¢t PRE Jhp8E antEyr arhedicehi SOTBaBYr pose be
processed W gBckosvENtioN@lssRhar paaeHEERR edidls | i gnders,

[ LLers, pressryalt ves., \atler , dbsint g anls, fouceoviatons. o
sustai ned r@EeRsEs cCMgINaid itties azddei nxthad! sciandiyomeprapebkhantnigades 15
S Ui tgart o 167RYIT NS RN ot PoR POr i - OBt SREEALA L RFsFRa) CEYBTcal 1 y
contai n fromuaboué dstersatme uBeYolfyunetigdne girdteectadt Nveasbbsiyance. The
Wi ch ar e not TraFEIeg. O bRk sh Gefosb it Boefogreiey o
EXAMPLES  Théipkegei woipes ousipdifingo raegdstar esudbraey icarberdyd ichacédanpl es
L5170 e e blceps) lbgiesiats, cBeionatplasaieips abered o TP -
di met hyl S0 f éiigepreny keahgdiimddes (BIRY) , I MEROXRIARRONYR72~ = benzyl . In
the conpoundsthbgied, 2 abi PR IHRIERGUIEEDY) NG iael1dy 1aictllbrddeno aci ds
unless otherw se,N0ted. 5 aimethylaminopropyl)carbodiimide
hydrochloride (EDCI), n-propanephosphonic anhydride (PPA),
N,N-bis (2-oxo-oxazolidinyl)amidophosphoryl chloride
15 (BOP-Cl), bromo-tris{pyrrolidino)phosphonium
hexafluorophosphate (PyBrop), diphenylphosphoryl azide
(DPPA)}, Castro's reagent (BOP, PyBop), .
O—benzotriazolyl-N,N,N',N'—tetramethyluronium salts (HBTU),
O-azabenzotriazolyl-N,N,N', N'-tetramethyluronium salts
20 (HATﬁ), diethylphosphoryl cyanide (DEPCN),
2,5-diphenyl-2,3- dihydro-3-oxo-4- hydroxythiophene dioxide
(Steglich's reagent; HOTDO), and 1,1'-carbonyldiimidazole
(CDI). The coupling reagents can be employed alone or in
combination with additives such as
25 N,N-dimethyl-4-aminopyridine (DMAP), N-hydroxy-
benzotriazole (HOBt), N-hydroxyazabenzotriazole (HOAt),
N-hydroxybenzotriazine (HOOBt), N-hydroxysuccinimide (HOSu)
or 2-hydroxypyridine.
Although the use of protecting groups is generally not
30 necessary in enzymatic peptide synthesis, reversible
protection of reactive groups not involved in formation of

the amide linkage is necessary for both reactants in



O her abbreviations used: Me2Val = N, N-dinethylvaline, 10 Mevalg3 MAR 2003
N-net hyl valine, Bn = benzyl, Me2Aib = [2-N, N-di methyl am no] -i sobutyric

aci d. CGenemdl 99@B&Ieedur es The peptides of the invention arRCEBYSHBHAXNE] zed
either by classical solution synthesis using standard Z- and 15

Boc- net hodol ogy as descri bed above or dys-standard net hods of solid-phase
synt hesi s using Boc and Fnoc protective group techniques. In the case of
sol i d phase -s¢ptbhesi synthesid\, Ntirakk ybnpent tonadr drexaoepvedgracipds are

| i berated from 20 the solid r e e

cor r espondi F§CEREERRT nAFe a?ﬁeréesrprp% gg?u?hgﬁ{é%g? ‘é@i@e %%Eggtﬁgv\ere used
as reagents ther beadplbrgcafbdmel amnothei d-bidrwsarReie (Roget Bypdani no
acids. The react.i tines ghq{rgehsg(;. For reductive
al kyl ati on % ﬁegEEBrREY%T\F/‘\%IﬁO ? I%%igipgmgé%/eﬁél n was deprotected at the
N term nis anikritiénedeant edckhi ¢dre i tHEIPHBFBFTEY& SBOWSF OTaldéhyde or
ketone in DM/ an%c\%bﬁ agkdepd téha%‘i‘ﬂ'e%dt@ﬂd%g%nww vial RitaS 1¢fa NaCNBHS.
After the reéaction Eonp |l ete (negative Kalser test) the resi.n_was
washed severmdvitswres salmpthcw\sét@o“i%ﬁreoﬁéﬁws e e feAf t hane.
0 7 MAR 200 : Q1 =340kl n m}'mllsgn HEdesi s, the use

of either BoC-prot AM o aC| d N-tg - but yI o caréaogyl -am no
aci d- N- car bo’S(lyJ-%Wﬁnerlegs) stptpgattectidy 4dm nd g c P NoR™ SYoVE

(N benZYi@XYQ&EQ«Q{Mrrga@h@Opé@bﬂd&&@d:bﬂ)t}asﬁbbydéade&’,l lmrsﬂuﬁv@mse-rof

pi val oyl chl oride as cond n5|n ectl nt ageous
for coupli ngSFPEIHE hiYo yafi‘l g 1?1%?$ smu '53[9_- gb ¥ﬁ£¥ha€sé£n?%%e§?}gs
Reductive Merrifield, J. Am. Chem. Soc. es (1963) 2149

Solvents suitable for peptide synthesis include any
solvent which is inert under the reaction conditionms,

15 especially water, N,N-dimethylformamide (DMF), dimethyl
sulfoxide (DMSO), acetonitrile, dichloromethane ({DCM) ,
1,4-dioxane, tetrahydrofuran (THF), N-ﬁethyl-z—pyrrolidone
(NMP) and mixtures of these solvents.

Peptide synthesis on the polymeric support can be

20 carried out in a suitable inert organic solvent in which
the amino acid derivatives starting materials are soluble.
However, préferred solvents additionally have resin-
swelling properties, such as DMF, DCM, NMP, acetonitrile
and DMS0, and mixtures of thése solvents. Following

25 synthesis, the peptide is removed from the polymeric
support. The conditions under which this cleavage is
accomplished for various resin types are disclosed in the
literature. The cleavage reactions most commonly used are
acid- or palladium-catalyzed, the former being conducted

30 in, for example, liquid anhydrous hydrogen fluoride,
anhydrous trifluoromethanesulfonic acid, dilute or

concentrated trifluorocacetic acid, and acetic acid/



al kylation of the Nterm nus can e.g. be achieved by reaction o mz
N-term nal | deFrot ected peptides or amno 10 acids wth the corres %5
al dehydes o ffes using NaCNBH3 or hydrogen- Pd/ C. PCT/US98/13901

Val yl - N- net hyl val yl - prol yl - prol yl benzyl am de hydrochl oride for: exanpl e was
prepared according to nethods discl oseg I n German Patent Application No.
DE 19527575 Al. 15 Purification and cha gét erization of the peptides

Pepti de puri chr.omat og SEPHADEX G 10,
G a5/ 100 1erEEt R ke et e et i RR Ty o SR olit tor

(stationary b@h@@erlthL i@- TBF @6- wmmﬂnxtﬁeesAmgsthen@rm&e 20
phase: gradig TEA B =0 : ter)..preparative
HPLC (stati onary %e}{sgjas\fét g%é‘h Eel T3P H -e1'8, C%gt%gélrg%?gi%)’bl gstrom
mobi | e phasegrowfaoﬁ@talwq klaaved, of Doy VEDiEeseBcon@itiongFA/ wat er), or

by crystaklizati O, 25 1The RULELY: 8k éf‘Q-_Hee?é' ks G ¥ dysts was deternined
by analytical HPLC (stationary phase: f DAC C-18, 5 mcron,

300 A; npbi | REPPESTY R B¥niter FFé‘;é\h’c‘-eqle’@’r‘?(ﬁléﬁf-man?FEFéﬁnwthFQ)f 1% TFA,
40C, or 3.9 mﬁ@mcgfe;ﬂ&de@@halkﬂ)aw@tﬁ itZat NORevASnRY £astpat om

bonmbar dnment nass_ 30 ectro;% gn N 1%21%0”0500%- WO 99/03879 -35 5 0
1 MAR 2005 PEIPUSRS/ BHAFEP Eg’pF € 13RRR alkylamino
[ N Met hyl - L- ptpertalitiee Depaibdenyh] sdabe MeValr onPtaePpoldnBaié Conmpound 1)
g)“d [N Mehhy Lo BB Pe i G 2 §3E PO 2 Bn Ve +EE9RPLRDEBD, (SRgPOUNd
in DMF/1% acetic acid with NaCNBH,; and the appropriate
aldehyde or by hydrogenation of the peptide in solution in
the presence of the appropriate aldehyde or ketone and
Pd/carbon.
15 The various non-naturally occurring amino acids as
well as the various non-amino acid moieties disclosed
herein can be obtained from commercial sources or
synthesized from commercially available staring materials
using methods known in the art. For example, amino acid
20 building blocks with R' and R? groups can be prepared
according to the method described by Wuensch and Weyl,
Methoden der Organische Chemie, vol. XV, Springer Verlag:
Stuttgart, p. 306 (1974) and references cited therein.

25 Methods of Use of the Claimed Compounds
In another embocdiment, the present invention comprises
a method for partially or totally inhibiting formation of,
or otherwise treating (e.g., reversing or inhibiting the
further development of) solid tumors (e.g., tumors of the
30 lung, breast, colon, prostate, bladder, rectum, or
endometrial tumors) or hematological malignancies (e.g.,

leukemias, lymphomas) in a mammal, for example, a human, by



Preparation of N nethyl -piperidine-2-carboxylic acid 0 7 MAR 2005
N-Met hyl - pi peri di ne- 2- carboxylic acid ethyl ester (5.1 g) was dissolved in
a mxture wodg@dsml nethanol and 10 ml water. NaCH (8 g)rumwsmdd®d and the
reaction mxture was 10 stirred at room tenperature overnight. The
solution was then neutralized with hydrochloric acid, evaporated to
dryness, and evaporated four times w tt¥Xol uene. The resulting powdery
resi due was used directly in the next step. 15 Preparat|on of

[ N Met hy| - ppe@irdERET POE aF D oA ]mamall\@vahep%eﬁwﬂﬁgnef *REVEsi due

prepar ed as aqlgggry ggdaa@@dﬁg\oi@ Qﬁ @) condinkk Vadh - d\&\gﬁmthadBr e£NHBn x HC

o Lath, "Seerruiiaroiied g o A M s Bited oft |

reaction mi %t lplharw«a&eﬁtité:edc@ﬁpdﬁa‘wn 2ohpangditidetheatcompoanmdt(enrpenat ur e
overni ght. The

oratiop. under duce r Th
resi due was a%é‘lC&F@& %Il? hc?j’r”éﬁ?%roorrre#/%p %andﬂ %n%srtgrgﬁ-’l (?%p agle%\%zgg’ ©
vvals]tled Wi tgaaqueﬁushbyﬁléaﬁhl wit i ch acted c(queZ):landl v@:txerphazmalcedltg\st@ﬁ,sodl um
sul fate and ev ed to di th
separ at ed byl fgﬁ onco? % vé]é aﬁkg{lg%%ﬁlm%}dure ol ot hyl

hroma gradi ent” usi ng hept ane/ et hyl
acet at e an(bahecftlemadnmtahane/mhmlsm\&épephélww@wmfﬁ%ﬁé’ 0 7 MAR

2005 YO 99/ Q379 RCTLLSRL 320 : s R esardrbit AP G0u et (C- 12

reverse phas I soner retention time_of 14.9 m nutes, | somer 2
has a ret@entThm qqmReUsAs1928 Re eABiHATeS 23ABPF OTer® tl’tﬁ'nafrogé‘l i zed by

fast aton‘bQQgﬁgﬁHHHHtItEES80&§6§1E£6ﬁ§rdbﬁidﬂﬂthﬂa+cemﬁﬁHﬁd
compounds of Formula I together with a pharmaceutlcally
accepted carrier appropriate for the desired route of
administration. Such pharmaceutical compositions may be
15 combination products, i.e., they may also contain other
therapeutically active ingredients.
The dosage to be administered to the mammal, such as a
human, will contain a therapeutically effective amount of a
compound described herein. As used herein,
20 ‘"therapeutically effective amount" is an amount sufficient
"to inhibit (partially or totally) férmation of a tumor or a
hematological malignancy or to reverse development of a
solid tumor or other malignancy or prevent or reduce its
further progression. For a particular condition or method
25 of treatment, the dosage is determined empirically, using
known methods, and will depend upon factors such as the
biological activity of the particular compound employed;
the means of administration; the age, health and body
weight of the recipient; the nature and extent of the
30 symptoms; the frequency of treatment; the administration of
other therapies; and the effect desired. A typical daily

dose will be from about 0.05 to about 50 milligrams per



Exanpl e 2 Preparati on of Me2Ai b-Val - MeVal - Pr o- Pro- NHBn (Corrpouncp ?B)MAR 2005
Preparation of 2- LN N-di met hyl am no) -isobutyric acid 2-Am no-isobutyric
acid (10.3 W9 *UBE™%i ssol ved in 200 10 m nethanol . After XEWUSHBIGF 25 i
aqueous fornal dehyde and 1 g 10% Pd/C, the reaction m xture was

hydrogenat ed ~overni ght at roomtenpera32re. The catal yst was filtered,

and the filtrate was evaporated to dryness. The residue was crystalli zed

from i sopr opdn@IoTes §ifyvEody sWeieRt (e orRldadmiadSpy abLeR . a7 dFa ™t i on of

Me2Ai b- Val - Nayade- idr.@1Pee- %@&m@%n&#&d&wgegekbyb@ﬂﬁw&f it yric acid
(1.3 g, 10 mol) and 5.5 g (10, mmol Pro-Pro-NHBn x HCO were

di ssol ved i WS@hH by ?aBﬁFteﬁHe‘?‘d‘E’c}Uﬁ%tﬁ&n@C 1.6 g 20 DEPCN (10 nmol)
and 2.9 nl triet hweambm@omag aﬂdeldetlsréslwﬂ &aobheﬂoﬂn dilun@a The resul tl ng

m xture was irred a h, an om Egg_g eovernlg:
Nater (50 MIPTHETERER 0080 ERH EHe: AR Pig Rt A ErSH T
twice with didiindlstetitdaon Themst héoreectanaﬂieﬁ weceanadhed 25 with 1 N NaO—|
(I'x) and aqugﬁle g %x)cab&hgg dééﬁﬂxloev o%(aglrggn §?£é€%$? and evapor at ed

to dryness u ressuf e fzed from 100
m di et hyl msmmela@ﬁfeshéntlan@ ré@?%sﬂ alcei Dﬁédﬁmﬂh Beetone to give

1.2 g of the, 1O whi 1 b. atom
bonbar dnent n%g\zéﬁstgcegg%rjoqn%%ﬁr [ M+ £ \i@ét%gg; 5%%%%%%%\% {:2‘;%165%’0:? a%%/ 03879

PCT/ US981 2 39pMrPSF B mzioses SPEeak t%rth;?tlonal pharmaceutical aids

[ N, N-di met hyL; 2y el hWard-eRh@avkgkcykl 1 Maks MprebahvBE @vEE 0- NiBnex HC

(Conmpound 4) Prepar ation of
disintegrants, flow regulators, plasticizers, wetting

agents, dispersants, emulsifiers, solvents, sustained
release compositions, antioxidants and/or propellant gases
15 (cf. H. Stcker et al.: Pharmazeutische Technologie,
Thieme-Verlag, Stuttgart, 1978). The administration forms
obtained in this way typically contain from about 1 to
about 90% by weight of the active substancé.
The present invention will now be illustrated by the

20 following examples, which are not limiting.



5 [N, N-di met hyl - 2- et hyl - 2- phenyl gl ycyl ] - Val - MeVal - Pro- Pro- NHBn x(jHOMAR Q005
g (10 mmol) N, ND net hyl - 2-et hyl - 2-phenyl gl ycine and 5.5 g (10 nmol)

- H Val - MeVamaPesgmwo- NHBn x HCl were dissolved in 100 m BEeH/USSRE3%0AS t er
cooling to OC, 1.6 g 10 DEPCN (10 nmol) and 2.5 m triethylam ne were
added. The reaction mxture was stirrgg_at 0OC for 2 h and at room
tenperature overnight, then worked up as descri bed above. The crude
product wassygimalel |1 zed fromdiethyl ether with HC /ether to give 4 g of
the desired product, which was 15 characterjzed by fast. ato bonbl?rdrrent
mass spect r omet ry*e é’[rﬂFﬁ)lnﬂPgEn‘?‘ﬁ%)?m’éi&rﬁﬂlgs4a’P‘Fe%QPﬁ?Ybﬁt%‘gn in the

[ZI\I-DI\/Et hyIV- ltéﬁn?ll-e‘égh:sw%\galther Rn&Vo - HBe - 1(eEarpoubde5) @Oh&r epar ati on of

- ro-Val - al - Pr.o- Pro-NHBn 3. 74 q ,4:.D- Pro-, 15 l, B E and 8. 25
C o AR e B Love 2148 TR S ara b o2 EPhae TRt sohH dry
DVA. ﬁfltﬁr €0l d UG taridC, D2M4=gd DEPCN (e 2fane,, DMEB smol ) and 4.2 i
triethylam pe Q I re added, T re ,on pLxtu jyred at
oC for seve&JaTé%gJTn%mggﬁ:\é'\%FOO%ut "é?r%%"rzglt 'u:% o_v%(rgrllllbght gpet ﬁe{r{g%ﬁngw%vas
evapor at ed = urgteryl educedher essnrendThel stas,d@d Iwazoticinegenonsh et hyl
acetate andat%m#\la%k%él a%s?.ng%ghagiayt&laéﬁée%%eggisépﬁotga’. wat er,

di | ut e aqueous pH 9-10), and water. The '0_7 MAR 2005 WO 99/ 03879
PCT/ US98/ 130tHer Fhkyeyditd opisayeedasMenVadd ~ote N-SbBrtRY V@ iRe and

evapor aj §d mi@a 0rynessediWaalide?. Bn0= bedAg des,hed protected

ent apepti de. Preparation of D-Pro-Val - MeVal - Pro-Pro-
p pep [2—N,N—pdimethylamino] 'iSobutnyc aCiJ.O o- NHBn x Hd

General Procedures
The peptides of the invention are synthesized either
by classical solution synthesis using standard Z- and
15 Boc-methodology as described above or by standard methods
of solid-phase synthesis using Boc and Fmoc protective
group techniques. :
In the case of solid phase synthesis, the
N,N-dialkyl-penta- or hexapeptide acids are liberated from
20 the solid support and further coupled with the
corresponding C-terminal amines in solution. BOP-Cl and
PyBrop were used as reagents for coupling of the amino acid
following the N-methylamino acids. The reaction times were
correspondingly increased. For reductive alkylation of the
25 N-terminus, the peptide-resin was deprotected at the N
terminus and then reacted with a 3-fold molar excess of
aldehyde or ketone in DMF/1% acetic acid with addition of 3
equivalents of NaCNBH,. After the reaction was complete
(negative Kaiser test) the resin was washed several times

30 with water, isopropanol, DMF and dichloromethane.



58.29g (11 mmol) Z-D Pro-Val - MeVal - Pro-Pro-NHBn was dissol ved i[]]iCM/m 2[][]5
rret hanol Q,f,ég g.gdltl on of 0.7 m concentrated hydrochloric acid and

% Pal i charcoal to the sol uti on, the resulti ngPﬁT&?S?,Wlé%lwas
hydr ogenated. Filtration and evaporation of the 10 sol vent gave a residue
whi ch was dissolved in water, adjustedsz:to pH 2 and extracted twice with
ethyl acetate. The aqueous phase was adjusted to pH 9-10 and extracted
twi ce with dichl anosefhanen dynetlosgoni crextisachbs wetRer eNGPasAStesdwaad t he

resi due was “,{qll ssagl eﬁch%l ?rketl.@’é etg%ecra,ljb% %b g taI |i zed by addition of

HCl / et her as roc de salt of ™" desired product.
Pr epar ati on a(ﬁlq-N-ﬂérh?KYDaﬂmérws I\lb\l&lprlért@cr?ad alriBno xac HOINARD4 g (3

mol ) of D Prl\fl'b\é"i‘ilzy% l':a?fagnpi 05 NHRD d%esz C%Qb%b%igﬁvggs' n 30 m

nmet hanol . To this Sol ufion was then a arcoal and 1.5 m
aqueous foor el &BFdOT B4Valerh amprife raéaﬂqndﬁnﬁiﬂguaeemS hydr ogenat ed.

Fol | owi ng flﬁégp”etdt%qudlgvaagf aéa@ihé{:fgé&ﬁs %&veeﬁﬁh Cof a4 104

resi due was di ssolved in water, ﬁ{#ste l(tﬁgextracte tW| ce
with di et hyl2BthéClanyingyehg N-n ﬂ%ﬁ‘feﬂo ﬁ%é§ wﬁ?ﬁuﬁﬁi%‘ﬁ? or onet hane. The

aqueous phasgkyias iat) bgt eHet 0 Peldidis afith @Xigl.agkedchye6&3 Wy h
di chl or onet hane. ,The r$ﬁn| ¢ ext racﬁgjswe e dried qgver sodium sulfate and

evapor at ed tCaTyEsSE TRE FebrHuEn RHAFECEFFI PERE 38 % Her St hl or i de
salt to Ip vendlids griah the \f&-ﬂééﬁ&&iﬂng 30 1Y AMBRo20REt oR6T/ kISA8F 13901

desired pro h h |zed by fast atom bonbardnment nass
spectromtr%ﬁ%g “%gg%&ﬁ' e ‘conpounds listed in Table 1 were prepared
Valyl-N-methylvalyl-prolyl-prolylbenzylamide
hydrochloride for example was prepared according to methods

disclosed in German Patent Application No. DE 19527575 Al.

15 Purification and characterization of the peptides
Peptide purification was carried out by gel
chromatography (SEPHADEX G-10, G-15/10% HOAc, SEPHADEX
LH,0/MeOH), medium pressure chromatography (stationary
phase: HD-SIL C-18, 20-45 micron, 100 Angstrom; mobiie

20 phase: gradient with A = 0.1% TFA/ MeOH, B = 0.1%
TFA/water), preparative HPLC (stationary phase: Waters
Delta-Pak C-18, 15 micron, 100 Angstrom; mobile phase:
gradient with A = 0.1 % TFA/MeOH, B = 0.1 % TFA/water), or
by crystallization.

25 The purity of the resulting products was determined by
analytical HPLC (stationary phase: 100 2.1 mm VYDAC C-18, 5
micron, 300 A; mobile phase: acetonitrile-water gradient,
buffered with 0.1% TFA, 40°C; or 3.9 mm VYDAC C-18, 30°C).
Characterization was by fast atom bombardment mass

30 spectroscopy and NMR-spectroscopy.



according to the nethods described in Exanples 1-4. Were

5 co n
referred to as :'isoner 1" or "isoner 2", isoner 1 is the di astgmce)grﬂéR\%um

- the shortewawstiestbi on tinme on the reversed phase anal ytiRGH/U$SBLELySt em
Fast at om bonbardnent-nmass spectronetry results for selected conpounds

are provided -in Table 2. 10 Table 1 Coygound No. 6XahVal XaaPr oXab

7Xai Val XaaPr oXab 8XaeVal XaaPr oXab 9XadVal XaaPr oXbr 10XanWVal XaaPr oXab
11Xawl | eXaaPr oXbx 12XaoVal XaaPr oXab 13XadVal XaaPr oXap 14XaqVal XaaPr oXab
15Xar Val XaaPr oXab 16XasVal XaaPr oXab 17Xat Val XaaPr oXabi soner 1

18Xat Val XaaPP@R@sesoner 2 IESEIXEAPr oXab 20XavVal XaaPr oXab

21XagVal XaaProXab 22XaxVal XaalstxXabilseiee r1d28&aX ed 2eahrld Xalsilsdiede 12

24XayVal XaaPr oXab 25XazVal XaaPr oXahj soner, 1 Z, V aa ProXabi soner 2

27Xba Val Xaa ProXab 28Xbb'%?'%%9@5§35035§<§%(§\& a%( ProXab -
-[N—Methyl—D-piperidine-Z-carbonyl]—Val-MeVal

5 -Pro-Pro-NHBn (Compound 2)

Preparation of N-methyl-piperidine-2-carboxylic acid
N-Methyl-piperidine-2-carboxylic acid ethyl ester (5.1
g) was dissolved in a mixture of 100 ml methanol and 10 ml
water. NaOH (8 g) was added and the reaction mixture was
10 stirred at room temperature 6vernight. The solution was
then neutralized with hydrochloric acid, evaporated to
dryness, and evaporated four times with toluene. The
resulting powdery residue was used directly in the next

step.

15 Preparation of .

[N-Methyl-piperidine-2-carbonyl]—Val—MeVal—Prb-Pro—NHBn
The residue p?epared as described above (5.05 g) and

H-Val-MeVal-Pro-Pro-NHBEn x BCl {(4.88 g) were dissolved in
50 ml dry DMF. ARfter cooling the solution in an ice bath,

20 1.52 ¢ DEPCN and 2.66 ml triethylamine were added. The
reaction mixture was stifred at 0°C for 2 h and then at
room temperature overnight. The DMF was removed by
evaporation under reduced pressure. The residue was
diluted with dichloromethane and the organic phase was

25 washed with aqueous hydrochloric acid (pH 2) and water,
dried over sodium sulfate and evaporated to dryness. The
diastereomeric mixture was then separated by flash
chromatography with a gradient using heptane/ethyl acetate

and dichloromethane/methanol. Under the HPLC conditions



WD 99/03879 -40 Table 1 Conmpound No. 30Xbd Val Xaa Pro Xab 31Xbd gaf é%{ RogH
Xab 32Xbe ¥§g§ﬂ%,§Lo Xab 33Xbe Val Xaa Pro Xab 34Xbf Val Xaa Pro Xab 3 g

Val Xaa Pro 8%bh Val Xaa Pro Xab 37Xbh Val Xaa' Pro Xab FEXBiso43%aa Pro
Xab 39Xbi Val Xaa Pro Xab 40Xbk Val Xaa Pro Xab 41Xbk Val Xaa Pro Xab 42Xb

Val Xaa Pro Xab 43Xbf Val Xaa Pro Xab 44Xhmg.Val Xaa Pro Xab 45Xaw Val Xaa Pro
Xbn 46Xbo Val Xaa Pro Xbn 47Xbo Val Xaa Pro sbn 48Xaw Val Xaa Pro Xbp 49Xbo

Val Xaa Pro Xux&0Xed Val Xaa BrevxbisSde@w Mal 6aa sPrevebge Sgiaye Val Xaa Pro
Xbr 53Xbs Val Xaa Pro Xbt 54Xbl Val Xaa. Pro g(ab 55Xhl Val Xaa Prp Xab 56Xbu
Val Xaa Pro Yfpmer 1l has a retentlon time of 14.9 minutes, and isomer 2
has a retention time of 15.8 minutes. Both isomers were
characterized by fast atom bombardment mass spectrometry

5 ({M+E]l+ = 639).

Example 2 Preparation of Me,Aib-Val-MeVal-Pro-Pro-NHBn
{(Compound 3)

Preparation of 2- [N,N-dimethylamino)-isobutyric acid
2-Amino-isobutyric acid (10.3 g) was dissolved in 200
10 ml methanol. After addition of 25 ml aqueous formaldehyde
and 1 g 10% P4/C, the reaction mixture was hydrogenated
overnight at room temperature. The catalyst was filterea,
and the filtrate was evaporated to dryness. The residue

was crystallized from isopropanol to give 4.8 g of the

15 desired product.

Preparation of Me,Aib-Val-MeVal-Pro-Pro-NHBn x HC1
2- [N,N-Dimethylamino] -isobutyric acid (1.3 g, 10 mmol)

and 5.5 g (10 mmol) H-Val—MeVal—Pro;Pro-NHBn x HCl were
dissolved in 50 ml dry DMF. After cooling to 0°C, 1.6 g

20 DEPCN (10 mmol) and 2.2 ml triethylamine were added to the
reaction mixture. The resulting mixture was stirred at 0°C
for 2 h and at room temperature overnight. Ice water (50
mL) was then added, and the resulting mixture was extracted
twice with diethyl ether. The ether extracts were washed

25 with 1 N NaoOH (1x) and agueous NaCl (3x), then dried over
sodium sulfate and evaporated to dryness under reduced
pressure. The product was crystallized from 100 ml diethyl
ether with HCl/ether, and recrystallized from acetone to
give 1.2 g of the desired product, which was characterized

30 by fast ztom bombardment mass spectrometry ([M+HB]l+ = 627).



57Xbv Val Xaa Pro Xab 58Xbw Val Xaa Pro Xab 59Xbw Val Xaa P

Pro Xbt 61Xbu Val Xaa Pro Xab 62Xbo Val Xaa Pro Xbr 63Xbo Lglégg g?%ﬁigyalﬁﬂﬁ
64Xbo Val X¥® %PPY7Xbg 65Xbo Val Xaa Pro Xbq 66Xaw Val Xaa Pri¢- TR ¥mer

i somer 2 i somer 1 isonmer 2 isoner 1 isoner 1 isoner 2 1isomer 1

isomer 2 isonmer 1 isomer 2 isoner 2z7isonmer 1 isomer 2 isoner 1

isoner 2 isoner 1 isoner 1 isoner 2 isoner 1 isoner 1 isoner 2

| sonmer 2 Example 3 © Preparation of

[N,N-dimethyl-2-ethyl-2- phenylglycyl] -Val-Me
Val-Pro-Pro-NHBn x HCl {(Compound 4)

Preparation of
5 [N,N-dimethyl-2-ethyl-2- phenylglycyl] -Val-MeVal-Pro-Pro-
NHBn x HCl
2.07 g (10 mmol) N,N—Dimethyl-2-ethyl—2—phenylglycine
and 5.5 g (10 mmol) E-Val-MeVal-Pro-Pro-NHBn x HCl were
dissolved in 100 ml dry DMF. After cooling to 0°C, 1.6 g
10 DEPCN (10 mmol) and 2.5 ml triethylamine were added. The
reaction mixture was stirred at 0°C for 2 h énd at room
temperature overnight, then worked up as described above.
The crude product was crystallized from diethyl ether with
© HCl/ether to give 4 g of the desired product, which was
15 characterized by fast atom bombardment mass spectrometIy
{{M+B]+ = 703).

Example 4 Preparation of
[N-Methyl-D-Pro} -Val-MeVal-Pro-Pro-NEBEn

(Compound 5)

20 Preparation of 7-D-Pro-Val-MeVal-Pro-Pro-NHEN
3.74 g Z-D-Pro-OH (15 mmol, BACEEM) and 8.25 g
H-Val-MeVzl-Pro-Pro-NHBn x HCl (15 mmol) were dissolved in
80 ml dry DMF. After cooling to 0°C, 2.4 ¢ DEPCN (2.25 ml,
15 mmol) and 4.2 ml triethylamine (30 mmol) were added.

25 The reacticn mixture was stirred at 0°C for several hours
and room temperature overnight, then the DMF was evaporated
under reduced pressure. The residue was diluted with ethyl
acetate and thoroughly washed with dilute agueous HCl (pH
2), water, dilute aqueous NaOH (pH 9-10), and water. The



isomer 2 isomer 1 isomer 2 isomer 1 isonmer 2 0 7 MAR 2005 WO 98/ DA 2005
-41 Tabl e &1 Corrggund No. 67 Thy 68 Xbz 69 Xca 70 Xca 71 Xbo 72 Xbo

73 Xau 747%10""%3 Xxbi 76 Xau 77 Xau 78 Xau 79 Xbi VaPCRESSNYP Xaa

Val Xaa Val Xaa Val Xaa Val Xaa Val Xaa Val Xaa Val Xaa

-35-

organic phase was dried over sodium sulfate and evaporated
to dryness to yield 9.2 g of the desired protected
pentapeptide.

Preparation of D-Pro-Val-MeVal-Pro-Pro-NHBn x HCl

5 8.2 g (11 mmol) Z—D-Pro-Val—MeVai—Pro—Pro-NHBn was
dissolved in 70 ml methanol. After addition of 0.7 ml
concentrated hydrochloric acid and 0.3 g 10 % .
Palladium/charcoal to the solution, the resulting mixture
was hydrogenated. Filtration and evaporation of the

10 solvent gave a residue which was dissoclved in water,
adjusted to pH 2 and extracted twice with ethyl acetate.
The aqueous phase was adjusted to pH 9-10 and extracted
twice with dichloromethane. The organic extracts were
evaporated and the residue was redissolved in diethylether

15 and crystallized by addition of HCl/ether as the
hydrochloride salt to give 6.5 g of the desired product.

Preparation of [N-methyl-D-Prc]-Val-MeVal-Pro-Pro~NHEn X
HC1 .
1.94 g (3 mmol) cof D-Pro-Val-MeVal-Pro-Pro-NHEn x HC1
20 wzs dissolved in 20 ml methanol. To this solution was then
added 0.3 g 10% Pd/charcozl and 1.5 ml agueous formzldehyde
sclution and the reaction mixture was hydrogenated.
Following filtration and evaporation of the solvents, the
resulting residue was dissolved in water, adjusted to pH 2
25 and extracted twice with diethyl ether and severzl
additional times with dichloromethane. The agqueous phase
was adjusted teo pH 9-10 and extracted twice with
dichloromethane. The organic extracts were dried over
sodium sulfate and evaporated to dryness. The residue was

30 crystallized as the hydrochloride salt to give 0.5 g of the



Val
Xbi
Val
Val
Val

Xbx

Val

Xaa Val Xaa Val Xaa Val Xaa 80 xbi Val 81 Xbi Val 82 Xbi pval
84 Xbk Val 85 Xbk Val 86 Xax Val 87 Xax Val 88 Xbk V ? §6ﬁiﬁw5

00 Xauovar38791 Xau Val 92 Xba Val 93 Xba Val 94 XI/WRPB/1390195 Xbo
96 Xau Val 97 Xau' Val 98 Xbi Val 99 Xbk Val 100 Xba Val 101 Xba
102 Xba-Val Pro Xab Pro Xab Pro X%% isoner 1 Pro Xab isoner 2 Pro

i soner

10

15

25

30

35

1 Pro Xbx isoner 2

desired product which was characterized by fast atom
bombardment mass spectrometry ([M+H]+ = 625).

The compounds listed in Table 1 were prepared
according to the methods described in Examples 1-4. Where .
compounds are referred to as "isomer 1" or "isomer 2",
isomer 1 is the diastereomer with the shorter retention
time on the reversed phase aﬁalytical HPLC system. Fast
atom bombardment-mass spectrometry results for selected

compounds are provided in Table 2.

Table 1

Compound

No.

6 Xah Val Xaa Pro Xab

7 Xai val Xaza Pro Xab

8 Xae Val Xaz Pro Xab

) ' Xad Val Xaa Pro Xbr

10 Xam Val Xaa Pro Xab

11 Xaw Ile Xaa Pro Xbx

12 Xao Val Xaa Pro Xab

13 Xad val Xaa Pro Xap

14 YXag Val Xaa Pro Xab

15 Xar Val Xaa Pro Xab

16 Xas Val Xaa Pro Xab

17 Xat val Xaa Pro Xab isomer 1
18 ¥zt Vel Xaa Pro Xzb isomer 2
19 Xaf Val Xaa Pro Xab

20 Xav Val Xza Pro Xab

21 Xag Val Xaa Pro Xa

22 ~ Xax Val Xza Pro Xab isomer 1
23 Xax Val Xaa Pro Xab isomer 2
24 Xay Val Xaa Pro Xab

25 Xaz Val Xaa Pro Xab isomexr 1
26 Xaz Val Xsa Pro Xab isomexr 2
27 Xba Val Xza Pro Xab

28 Xbb Val Xaz Pro Xab

29 Xbc Val Xas Pro Xab



Pro Xbp Pro Xbx Pro Xbx isonmer 2 .Pro Xab isonmer 1 Pro Xab isongr P
Xcb Pro Xcb isomer 1 Pro Xcb isonmer 2 Pro Xcc isonmer 1 Pro ngEﬂsm 5@]5
Pro Xcd PrOXe@¥%7Somer 1 Pro Xcc isonmer 2 Pro Xbp i sonePCTussnzpoXbp
isomer 2 Pro Xcb isomer 1 Pro Xcb isomer 2 Pro X CC Xaa Xaa Xaa Xaa

Xaa _Xaa Xaa Xaa Xaa Xaa Xaa Xaa Pro-Xcd Xaa Pro Xcb isoner 1 Xaa Pro
Xcb isonmer 2 Xaa Pro Xbp isoner 1

Table 1

Compound

No.

30 Xbd Val Xaa Pro Xab isomer 1
31 Xbd Val Xaa Pro Xab isomer 2
32 Xbe Val Xaa Pro Xab isomer 1
33 " Xbe Val Xaa Pro Xab isomer 2
34 Xbf Val Xaa Pro Xab isomer 1
35 Xbg Vval Xaa Pro Xab

36 Xhh Val Xaa Pro Xab isomer 1
37 Xbh Val Xaa Pro Xab isomer 2
38 Xbi Val Xaa Pro Xzb isomer 1
39 Xbi Val Xaa Pro Xab isomer 2
40 Xbk Val Xaa Pro Xab isomer 1
41 Xbk Val Xaa Pro Xab isomer 2
42 Xbl Val Xaa Pro Xab

43 ¥bf val Xaa Pro Xab iscmer 2
44 Xbm Val Xaa Pro Xab

45 Xaw Val Xaa Pro Xbn

46 Xbo Val Xaa Pro Xbn isomer 1
47 Xbo Val Xaa Pro Xbn isomer 2
48 Xaw Val Xaa Pro Xbp

49 Xbo Val Xaa Pro ¥Xbp isomer 1
50 Xbo Val Xaa Pro Xbp isomer 2
51 Xaw Val Xaa Pro Xbg

52 Xaw Val Xaa Pro Xbr

53 Xbs Val Xaa Pro Xbt isomexr 1
54 Xbl Val Xaa Pro Xab isomer 1
55 Xbl vzl Xaa Pro Xab isomer 2
56 Xbu Val Xza Pro Xab isomer 1
57 Xbv Val Xza Pro Xab

58 Xbw Val Xaa Prc Xzb isomer 1
59 Xbw Val Xaa Pro Xab isomer 2
60 Xbs Val Xaa Pro Xbt isomer 2
61 Xbu Val Xaa Pro Xab isomer 2
62 ¥Xbo Val Xza Pro Xbr isomer 1
63 Xbo Val Xaa Pro Xbr isomer 2
64 Xbo Val Xaa Pro Xbg isomer 1
€5 Xbo Vzl Xaa Pro Xbg isomer 2

6€ Xaw Val Xaa Pro Xbx



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Pro Xbp i

soner 2 P

-Pro Xbp isonmer 2 Pro Xcd isonmer 2 Pro Xcd Ilgro Xbp |some;01XbFF)> 'BSQ”WARQUUS
I somer 2 WoGesey i soner 1 PCT/ US98/ 13901 .0 1 MAR 2005 V@T@@SS‘@@@WQ 42

Tabl e 1 Cbnpound No. 103 104 105 106 107 108 109 110 111 112

_41_
Table 1
Compound
No.
67 Xby Val Xaa Pro Xab
68 Xbz Val Xaa Pro Xab
69 Xca Val Xsa Pro Xab isomer 1
70 Xca Val Xaa. Pro Xab isomer 2
71 Xbo Val Xaa Pro Xbx isomer 1
72 Xbo Val Xaa Pro Xbx isomer 2
73 Xau Val Xaa Pro Xbp
74 Xau Val Xaa Pro Xbx
75 Xbi Val Xaa Pro Xbx isomer 2
76 Xau Val Xaa Pro Xab isomer 1
77 Xau Val Xaa Pro Xab isomer 2
78 Xau Val Xaa Pro Xcb
79 Xhi val Xaa Pro Xcb isomer 1
80 ¥bhi Val Xaz Pro X¥cb isomer Zz
Bl Xpi Vval Xaa Pro Xcc isomer 1
82 Xbi Val Xaa Pro Xcc isomer 2
83 xpbi Vval Xaa Pro Xcd
84 Xbk Val Xaa Pro Xcc isomer 1
85 Xbk Vazl Xzz Pro Xcc isomer 2
86 Xax Val Xaa Pro Xbp isomer 1
87 ¥ax Val Xaa Pro Xbp isomer 2
88 Xbk Val Xaa Pro Xcb isomer 1
89 ¥bk Val Xaa Pro Xcb isomer 2
S0 Xau Val Xaa Pro Xcc
91 Xau Val Xaa Pro Xcd
. 52 ¥pa Val Xaa Pro Xcb isomer 1
! S3 Xbha Val Xza Pro Xcb isomexr 2
S4 Xbo Val Xza Pro Xbp isomer 1
95 Xbo Val Xaa Pro Xbp isomer 2
96 ¥au Val Xaa Pro Xbp isomer 1
97 Xzu Val Xaa Pro Xbp isomer 2
g8 Xpbi Val Xaa Pro Xcd isomer 2
89 Xbk Vval Xesa Pro Xcd
100 Xba Val Xza Pro Xbp isomer 1
101 Xba Val Xaa Pro Xbp iscmer 2

102 Xba Val Xaz Pro Xcc isomer 1



113 114 115 116 117

Xce Val

X0 NQPe7% Xcg Val

Table 1
Compound
No.

103
104
105
106
107
108
108
110
111
112
113
114
115
116
117
118
118
120
121
122
123
124
125
126
127
128
129
130
121
132
133
124
135
136
137
138
138

Xba
Xba
Xce
Xctf
Xcg
Xcg
Xaw
Xaw
Xaw
Xaw
Xaw
Xaw
Xaw
Xaw
Xaw
Xaw
Xad
Xad
Xad
Xad
Xad
Xad

Xad
Xad
Xad
Xad
Xau
Xau
Xau
Xau
Xau
Xau
Xau
Xau
Xau
Xzu

118 119
128 129 130 131 132 133 134

120 121 122
135 136 137 138 139 Xba Val

Xcg Val

oW

momomm

omom

oD MM X
w

o

Xaa
Xaa
Xaa
Xaa
Xaa

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pxo
Pro
Pro
Pro
Pro

Pro

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Xcc
Xcd
Xab
Xab
Xab
Xab
Xch
Xci
Xck
Xcl
Xcm
Xcn
Xco
Xcp
Xcg
Xcr
Xch
Xci
Xck
Xcl
Xcm
Xcn
Xco
Xcp
Xcg
Xcr
Xbx
Xch
Xci
Xck
Xcl
Xcm
Xcn
Xco
Xcp
Xecg
Xcr

isomer 2

isomer 1
isomer 2

123 124 125 1P

PCT/US98/13901

s



Xaw Val Xaw Val Xaw Val Xaw Val Xaw Val Xaw Val Xaw Val XawgVQIM Q(amﬂlj
Val Xaw Val Xad Val Xad Val Xad Val Xad Val Xad Val Xad Val adﬁ\/l
Xad Val YH@9v83%7? Xad Val Xad Val Xau Val Xau Val XalPOTa¥s984e20 val Xau

Val Xgu Val Xau Val Xau Val Xau Val Xau Val Xaa Pro Xcc isoner 2 Xaa
Pro Xc

_43_
Table 1
Compecund
No.
140 Xau Val Xaa Pro Xbr
141 Xad val Xaa Xal Xbx
142 Xau Val Xaa Xal Xbx
143 Xaw Val Xaa Xal Xbx
144 Xad val Xaa Xal Xch
145 Xau Val Xaa Xal Xch
146 Xaw Val Xaa Xal Xch
147 Xad Val Xaa Xal Xecr
148 Xau Val Xaa Xal Xcr
149 . - Xaw Val Xaa Xal Xcr
150 Xad Val Xaa.Xan Xbx
151 Xau Val Xaa Xan Xbx
152 Xaw Val Xza Xan Xbx
153 Xad Val Xaa Xan Xch
154 Xau Val Xaa Xan Xch
155 Xaw Val Xaa Xan Xch
156 Xad Val Xaa Xan Xcr
157 Xau Vgl Xaa Xan Xcr
158 Xaw Val Xaa Xan Xcr
159 Xau lle Xaa Pro Xbx
160 Xad Ile Xaa Pro Xbx
161 Xaw Ile Xaa Pro Xch
162 Xad Ile Xaa Pro Xch
163 Xau Jle Xaza Pro Xch
164 Xaw Yes Xaaz Pro Xch
165 Xad Xcs Xaa Pro Xch
_ 166 Xau Xcs Xaa Pro Zch
] 167 Xaw Xcs Xaa Pro Xbx
168 Xad Xcs Xaa Pro Xbx
169 Xau Xcs Xaaz Pro Xbx
170 Xaw Val Xct Pro Xch
171 Xad Val Xct Pro Xch
172 Xau Val Xct Pro Xch

173 Xaw Val Xct Pro Xbx



Xaa Pro Xab Xaa Pro Xab Xaa Pro Xab isomer 1 Xaa Pro Xab isoner g )fm 2005
Pro Xch Xaa Pro -Xci Xaa Pro Xck Xaa Pro Xcl Xaa Pro Xcm Xaa Pro ;<cn

Xaa Pro XcovOXHesPro Xcp Xaa Pro Xcq Xaa Pro Xcr Xaa PreTXsks/13Maa Pro

Xci Xaa Pro Xck Xaa Pro Xcl Xaa Pro Xcm Xaa Pro Xcn Xaa Pro Xco Xaa
Pro Xcp Xaa Pro Xcq Xaa Pro Xcr Xaa Pro Xbx Xaa Pro Xch Xaa Pro Xci

Xaa Pro Xck Xaa Pro Xcl Xaa Pro Xcm ®#£a Pro Xcn Xaa Pro Xco Xaa Pro

Xcp
Table 1
Compeound
No.
174 Xad val Xct Pro ¥bx
175 Xau Val Xct Pro Xbx

The symbols Xaa in Table 1 represent the following amino
acids or residues thereof:

Xza: N-methyl-valine

Xab: Prolyl N-benzylamide ‘
5 ZXac: L-N-methyl-piperidine-2-carboxylic acid

Xad: D—N-methyl—piperidine-2-carboxylic acid

Xae: N-methyl-L-proline

Xaf: N-methyl-L-thiazolidine-4-carboxylic acid

Xag: N,N-dimethylglycine
10 Xéh: L-proline

Xai: L-piperidine-2-carboxylic acid

Xak: 2~ [N,N-dimethylamino] -isobutyric acid

Xal: L—thiazolidine—q—carbo%ylic acid

Xam: N-propyl-D-piperidine-2-carboxylic acid }
15 Xan: L-3,4-didehydroproline

Yzo: D-piperidine-2-carboxylic acid

Xap: proline tert.butylester

Xag: N-ethyl-D-piperidine-2-carboxylic acid

Xar: N-methyl-{2,2,5,5-tetramethyl}-L-thiazolidine-2-

20 carboxylic acid



Xaa Pro Xcq
99/ 03879PCT/ US98/ 13901 -43- Table 1 Conpound No. 140Xau Val

Xaa Pro Xcr PCT/ US98/ 13901 "0 7 MAR 2005 WO

0 7 MAR 2005

XaaPr oXbr

141Xad Val WesaRad’Xbx 142XauVal XaaXal Xbx 143Xawval XaaXal XpRCT/US98/13501
144 XadVal XaaXal Xch 145XauVal XaaXal Xch 146XawVval XaaXal Xch 147XadVal XaaXal Xcr

148XauVal XaaXal Xcr

149 XawVal XaaXal Xcr

150XadVal Xaa. XanXbx 151XauVal Xaa

XanXbx 152XawVal Xaa XanXbx 153XadVal Xaa ®%anXch i 54XauVal Xaa XanXch
155Xawal Xaa XanXch 156XadVal Xaa Xan  Xcr %57XauVaIXaa an Xcr, .158Xawval Xaa

XanXcr 159XaifBSeXaa PridxbgORBeRat - exRsp
162Xad|IeXaaxPioXch
at:

10

15

20

25

Xbk:
Xbl:
Xbm:
Xbn:
Xbo:

Xbp:

N,N-dimethyl-2-cyclopropyl-glycine
N,N-dimethyl-2-ethyl-2-phenyl-glycine
D—pfoline

N-methyl-D-proline
N,N-dimethyl-2-[2-fluoro]lphenyl-glycine
l-aza-[3,3,0)lbicyclooctyl-5-carboxylic acid

N,N-dimethyl-2-[4-fluoro]phenyl-glycine

YD 155N e 2PRoXch

N-methyl-[2,2,5,5-tetramethyl] ~thiazolidine-2-

carboxylic acid
2—(R,S)—ethyi—2—phenyl—glycine
D,L-l-aminoindane-i-carboxylic acid
N,N-dimethyl-2-(R,S) -methyl-2-phenyl-glycine
2-[N,N—dimethylamino]indane-z—cafboxylic acid

5- [N,N-dimethylamino] -5,6,7,8-tetrahydro-
naphthalene-S5-carboxylic acid

N-isopropyl-2- (R, 8)-ethyl-2-phenyl-glycine

1- [N,N-dimethylamino] indane-2-carboxylic acid
N,N-dimethyl-2-propyl-2-phenyl-glycine
N,N-dimethvl-2-[4-methoxy] phenyl-glycine
N-methyl-3-hydroxy-D,L-valine
N,N-dimethyl-D,L-2-isopropyl-2-phenyl-glycine
proline-N-methoxy-N-methyl-amide
N-methyl-piperidine-2-carboxylic acid

proline-isopropylzamide



163Xaul | eXxaa ProXch 164Xaw XcsXaaProXch 165Xad XcsXaaProXch 166xdli7 MAR 2005
XcsXaaProXch 167Xaw XcsXaaProXbx 168Xad XcsXaaProXbx 169Xau XcsXaaPr oXbx
170Xaw Val X Preaeéh 171Xad Val Xct ProXch 172Xau Val Xct PreEuyHs®sAIaw Val Xct
ProXbx 0 7 MAR 2005 WO 99/03879 PCT/ US98/ 13901 -44 Table 1 Conpound No.
174 Xad Val Xct Pro Y,bx 175 Xau Val Xcte Pro Xbx The synbols Xaa in Table
1 represent the followng am no acids or residues thereof: Xaa: Xab: 5

Xac: Xad: Xae. Xal i, Xags. QR iaaka Xak: Xal:  Xam

Xbr: proline-N-methoxy-N-benzylamide
¥bs: N-methyl-D,L-proline
Xbt: proline- [5-phenyl] isoxazolidinyl
5 Xbu: N-methyl-1,2,3,4-tetrahydroisoquinoline-1-
carboxylic acid
Xbv: N-methyl-azetidine-2-carboxylic acid
Xbw: N-isopropyl-azetidine-2-carboxylic acid
Xbx: proline-tert-butylamide
10 Xby: .N,N—dimethyl—[5-methyl]serine
Xbz: N,N-dimethyl- [O-methyl] threonine
Xca: N-methyl-1,2,3,4-tetrahydroisoquinoline-3-
carboxylic acid
Xcb: proline-pentyl (3)amide
15 Xcc: proline- (R) -phenethylamide
Xcd: proline- (S) -phenethylamide
Xce: 1—[N,N—dimethylamino]cyclbhexyl-l—carboxylic acid
Xcf: 1-[N,N-dimethylamino] cyclopentyl-i-carboxylic
acid
20 Xcg: 1,2,3,4-tetrahydroisoguinoline-3-carboxylic acid
Xch: %q N CF%CFE
/O_CH3



15 Xan: Xao: Xap: Xaa: Xar: 20 N-methyl-valine Prolyl N beniyl MARIZ005
L- N- net hyl - pi peri di ne-2-carboxylic acid D N nethyl-piperidine-2-carboxylic
acid N neY®9303872%r ol i ne N- et hyI - L-thi azol i di ne- 4- car boXRATYYSIHEIHY

N, N-di met hyl gl yci ne L-proline L-piperidine-2-carboxylic acid

2- [N, N-di net hyl ami no] -isobutyric acid@47k-thiazolidine-4-carboxylic acid
N-propyl - D- pi peri di ne- 2- carboxylic acid L-3,4-didehydroproline

D- pi peri di ne- 2- car boxylLks acid proline tert. butyl ester

N-et hyl - D- pi peri di ne- 2\ carpoxyl i®%aci d

N-net hyl -[ %21 5, 5-tetr |- L Hezol i di ne-2- carboxylic acid '0 7 MAR
7005 WO 99/ 03879 PCT#US98/ 139 -@b Xas:

N-i sopr opyl - D- pi peri di ne- 2-%ar byl ic acid Xat:

N, N- di met hyl - 2- cycl opropyl - gl yci ne Xau:

N, N- di net hyl - 2- et hyl - 2- phenyl -gl ycine Xav: D-proline 5 Xaw.

N- et hyl - D- prol i ne Xax: N- di rret hyI 2-[ 2-fl uoro] phenyl -gl yci ne

{CH;;

CHz
: CH,
. CHs
Xl N N\;)’
O =
CHa,
%
Xem: /N——\n/N CHB
o CHs
HiC
5 Xcn:
O
) .
Xco: NQ N CHy /==
T T TA L/
O CH,

- (L
cp: ChHs



Xay: l-aza-[3, 3,0] bi cycl ooctyl -5-carboxylic acid Xaz: 07 MAR 200
N, N- di net hém}g%({% f | uor o] phenyl - gl yci ne Xba:
t

N- et hyl - etramet hyl ] -t hi azol i di ne-2- 10 car boxy P& d*%bb:

2- (R S)-ethyl -2-phenyl -gl yci ne Xbc: D, L-1-am noi ndane-|-carboxylic acid
Xbd: N, N-di met hy1- 2- (R S)-nmethyl -2- Pheny) s gl yci ne  Xbe:

2-[ N, N-di met hyl am nol i ndane- 2- car boxylic aC| d 15 Xbf:

5-[ N, N-di met hyl am no] -5, 6, 7, 8-t et rahydr o napht hal ene-5-carboxylic acid Xbg:
N-isopropyl -2- (R, S)-et hyl ~2- phenyl - gl yci ne Xbh:

1-[ N, N-di net hyl am no] i ndaney2- carbdxylic acid Xbi:

N, N- di net hyl X&<pr opyl - 2-'Qh yl = W e 20 Xbk:

N, N- di net hyl - 2- [ 4- met hoxy] ph ;gtycine  Xbl :

N- et hyl - 3- hydr oxy- D, L- val i n® Xb@H;

N, N-di met hyl - D, L- 2-i sopr opyl - 2- phenyl - gl yci ne - Xbn:

prol i ne- N-net hoxy- N- et hyl - am de Xbo: N-nethyl - pi peri di ne-2-carboxylic acid

25 Xbp: proline-isopropy ide O 7 MAR 2005 WD 99/ 03679 PCT/ US98/ 13901 - 46-
i i i di Xbr: proline-N nethoxy-N benzyl am de Xbs:

oL NRe-A£%: - phenyl ] isoxazolidinyl 5 Xbu:

N-nmethyl -1, 2, 3,4-tet réhydr | |l ine-1- carboxylic acid Xbv:

N- net hyl - azeti di ne- 2-carboxyll c a Xbw.

N-i sopropyl -azeti di ne-2-carboxylic actd Xbx: proline-tert -butylam de 10

Xby: N, N-dimephyl -[O-methyllserine , ~glycine

Xct: N-methyl-L-Isoleucine

N- rrét hyl - D, Lo@aro! i ne XbtN

Table 2: Results cf FAB-MS analysis of selected compounds

Compound Mol. weight
No. measured
1 638
2 638
3 627
4 703
-5 625
6 611
7 €25
8 625
i0 667
12 625
13 €06
14 653
15 6589
1€ 667
17 €39
18 £38
1S 643
20 €11
21 589
22 683
23 €93




Xbz: N, N-di nethyl -[O-nethyl]threonine Xca: 0 7 MAR 2009
N-met hyl -1, 2, 3, 4-t et rahydr oi soqui nol i ne-3 carboxylic acid Xcb:

prol i ne- peMPy#¢38¥%ni de 15 Xcc: proline-(R)-phenet hyl ani dETREE13901
proline-(S)-phenethylam de Xce: 1-[N, N-di net hyl am no] cycl ohexyl - 1- car boxyl
ic acid Xcf: 1-[N, N-di nmethyl am no] cycl opentyl -1-carboxylic acid 20 Xcg:

1, 2, 3, 4-t et rahydr oi soqui nol i ne-3-carboxddic acid Xch: ' 0 7 MAR 2005 WD
99/ 03879 PCT/US99/13901 -47 Xci: Xck: Xcl: Xcm 5 Xcn: Xco: Xcp: CFi; NC

FU CH, CR3 CFSowpougdr -|-¥al 0 veigl® 2005 PCT/ US98/ 13901 - 4 8 - -48 N
' No. measured
24 651
25 653
26 693
27 62889
28 675
29 €73
30 685
21 688
32 701
33 701
34 715
35 717
36 701
37 701
38 717
39 717
40 705
&1 705
42 €43
a3 718
a4 703
45 57¢
46 592
47 5e3
48 577
49 521
50 591
51 Egl
52 €55
53 667
| 54 €57
’ E5 657
56 687
57 €11l
58 638 -
59 638
60 667
61 687
62 669
63 6689
€64 605
65 605




0/ Xcs: L-2-tert-butyl-glycine Xct: N-nethyl-L-Isol eucine Tabl e ®] MAR 2003
Resul ts of FAB-NE anal ysis of sel ected conpounds Conpound Mol . wei ght
No. measur e C1B48*"8639 3627 4703 5625 6 1611 7625 8625 106bFT/YPEIBN0Y 3606

14653 15699 16667 17639 18639 19643 20611 21599 22693 23693 WD 99/ 03879 49
Conmpound Mol . wei ght

-50- '
Compound |Mol. weight
No. measured
66 591
67 €43
€8 657
€9 687
70 . 687
71 605
72 605
73 655
74 665
75 683
76 703
77 703
78 683
79 697
80 697
81 731
82 731
B3 731
B4 718
BS 716
B6 645
87 645
88 685
89 685
80 717
51 717
g2 €79
83 675
94 521
85 521
56 655
57 655 ‘
38 731
93 719
100 651
101 651
102 713
103 713
104 713
105 666
106 653
107 687




No. measur ed 24651 25693 26693 27699 28675 29673 30689 31689 32701 BI7MAR 2005
34715 35717 36701 37701 38717 39717 40705 41705 42643 43715 44703 45579
. 46593 4759804838577 49591 50591 51591 52655 53667 54657 SHEHYSI8/13901

10

-51._
Compeound Mol. weight
No. measured
108 687
Example 5 Evaluation of Biological Activity

In vitro Methodology

Cytotoxicity was measured using a standard methodology
for adherent cell lines, such as the microculture
tetrazolium assay (MTT). Details of this assay have been
published (Rlley, M.C. et al., Cancer Research 48: 589-601,
(1988)). Exponentially growing cultures of HT-29 colon
carcinoma cells were used to make microtiter plate
cultures. Cells were seeded at 5000-20,000 cells per well
in S6-well plates (in 150 mlL of media), and grown overnight
at 37 C. Test compounds were added, in 10-fold dilutions
varying from 107* M to 107*° M. Cells were then incubated
for 48 hours. To determine the number of viable cells in
each well, the MTT dye was added (50 mL of a 3 mg/mbL
solution of 3—(4,5—dimethylthiazol—2—yl)—2,5-
diphenyltetrazolium bromide in szline). This mixture was
incubated at 37 C for 5 hours, and then 50 mL of 25% SDS,
pH 2, was added to each well. After an overnight
incubation, the absorbance of each well at 550 nm was read
using an ELISA rezder. The values for the mean +/- SD of
data from replicated wells were calculated, using the
formula % T/C (% viable cells treated/control). The
concentrarion of test compound which gives a T/C of 50%
growth inhibition was designated as the ICgg-

Table 3 presents the ICg; values determined in the HT-

29 assay for a series of compounds of the invention.



56687 57611 58639 59639 60667 61687 62669 63669 64605 65605 B r Mj\R %&@5ﬂm5
PCT/ US98/ 13901 0 7 MAR 2005 WO 99/ 03879 -50 Conpound Ml . wei ght

No. neasur e°888¥1° 67643 68657 69687 70687 71605 72605 73608 UAFEY 5683
76703 7770378683 79697 80697

-52-

Table 3

Compound | BT-29 [ICgg)
No.
1 4.7 » 107®
2 6.8 x 107%°
3 3.5 x 107°
4 1.2 x 1077
5 5.0 x 1077
B }5.1 x 1077
10 1.3 x 1077
12 3.7 x 1077
12 1.0 x 10°°
24 1.5 x 1077
15 1.7 x 1077
16 7.3 x 1070
17 6.3 x 10°°
18 8.8 x 10°°
22 6.4 x 1077
24 2.8 x 1078
27 3.7 x 107®
28 4.9 x 1078
29 3.6 x 1078
30 6.1 x 107°
31 2.0 x 1077
32 8.5 x 107’
33 1.2 x 10°°
34 5.0 x 10°°




81731 82731 63731 84719 65719 86645 87645 88685 89685 90717 91717 (026MAR 2005
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_53_
Compound | BT-29 [ICgg)
No.
a5 1.4 x 1077
36 6.2 x 107°
37 1.8 x 1077
38 7.3 x 1077
39 2.5 x 107°
40 5.6 x 1077
41 7.3 x 1078
42 3.4 x 1077
43 5.9 x 107% "
44 4.8 x 107°
45 5.6 x 1078
a6 7.2 x 1077
47 2.3 x 10°¢
48 2.5 x 1078
49 8.8 x 1078
50 B.9 x 10°°
51 4.6 x 1078
52 3.4 x 1077
) 53 5.0 x 1077
5¢ 4.2 x 10°°
55 5.6 x 1078
57 2.5 x 1078
58 6.3 x 1078
59 1.9 x 107’
60 1.8 x 1077




No. neasured 108687 Exanple 5 PCT/ US98/ 13901 Eval uation of Biol ogj anéR 2005
Activity In vitro Methodol ogy Cytotoxicity was neasured using a standard
met hodol ogV® #8¥37adherent cell 1ines, such as the m crocAGHEE B0
tetrazoliumassay (MIT) . Details of this assay have been published
(Alley, MC. et al., Cancer Research 4%4-589-601, (1988)). Exponentially
growing cultures of HT-29 colon _carcinoma cells were used to nmake

mcrotiter plcatnoundl tHFexs Gdlsbk re seeded at 5000-20, 000 cells per well
10 in 96-well %I ates |(in 150 nL of [media), and grown overnight at 37C. Test
conpounds Fe—added 1G‘f\{:ed ¢t utions varying from10-4 Mto 10-10 M
Cells were the2 ncubp®el >xfldt 48 hiours. To determ ne the nunber of viable
cells in. gactrwetttie M1 _gye Was added (50 nL of a 3 ng/nmL 15 sol ution
of 3-(4,5-diinetdyl t hia2o%-2-34)-2, 5 di phenyl tetrazol i um bronide in
sal ine). Thirs"mxture g/&; LI ipebated at 37C for 5 hours, and then 50 niL of
25% SDS, pH 2. was_added 1o each 1. After an overnight incubation, the
absorbance of each wel b atx5b8%nm was read 20 using an ELI SA reader. The
val ues for tHhe—ean— Sb-of 7data fromreplicated wells were cal cul at ed,
using the flormfa % BCt (% Viable tells treated/control). The
concentrati grmof_testyconpound.-which gives a T/C of 50% growth inhibition
was desi gnatjed &% t he| PcB0* 280 Tabl e| 3 presents the |1 Cso val ues determ ned
in the HT- 29 asgay fpr4 3 gefjes of|conpounds of the invention. WO 99/03879
-52 Table 3 )

70 7.1 % 10°¢

72 1.2 x 1077

73 1.4 x 107°

74 5.1 x 1078

75 8.5 x 1077

76 2.3 x 107*°

77 7.2 x 10°°

78 4.3 x 107°

79 1.7 x 107°

80 6.7 x 107°®

81 1.3 x 107’

82 1.1 x 1078

g3 1.3 x 1077

84 1.2 x 107"

85 5.5 x 207°

20 9.3 x 10710

91 g§.3 x 107%°

92 1.5 x 10°°
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B5. 1x10- 7 101.3x10-7 123 . 7x10-' 13:L. 0x10-9 141.5x10-9 151.7x10-7 167

. .3x10- 10 1M9 BRIWe 188. 8x10- 226. 4x10-, 7 242.8x10-8 273. PKHUSH/128Y. 9x10- 8
293. 6x10-b 306. 1x3.0-9 312 . O0x10-*7 328.5x10-'7 331.2x10-6 345.0x10-9 0 7
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Compound | HT-29 [ICgp]
No
93 1.8 x 10°°
94 3.0 x 107°°
95 1.1 % 1078
96 1.7 x 1077
57 3.2 x 1078
98 6.0 x 107°
o9 3.8 x 107°
100  |2.3 x 10°°
101 2.1 x 107°®
102 1.2 x 1077
103 1.1 x 1077
104 3.5 x 107°
105 1.8 x 1078
106 9.7 x 1078
108 7.1 x 1076

In vivo Methedology
Compounds of this invention may be further tested in
any of the various preclinical assays for in vivo activity
which are indicative of clinical utility. Such assays are
5 conducted with nude mice into which tumer tissue,

preferably of human origin, has been transplanted
("xenografted"), as is well known in this fiela. ‘Test
compounds are evaluated for their anti-tumor efiicacy
following administration to the xenograft-kearing mice.

10 Mcre specifically, human tumors grown in athymic nude

mice can be transplanted into new recipient animals, using



Conpound HT-29[1C50] No. 351.4 x10-7 366.2 x10-9 371.9 x10-7 387 037 xMAR 2005
392.5 x10-8 405.6 x10-7 417.3 x10-6 423.4 }x10-7 435.9 x10-8 444.8 x10-8
455. 6 x10-90f8M389x10-7 472.3 x10-E 482.5 x10"e 498.8 x108EH¥81P% 10- 8
514.6 x10 523.4 x10-7 535.0 x10-9 544.2 x10-9 555.6 x10-8 572.5 x10-8 586. 3

x1D'8 591 . 9 x10-7 601.8 x10-9 0 7 MAR 2005 WD 99/03879 PCT/ US98/ 13903 -54
Conpound

-56-

tumor fragments which are about 50 mg in size. The day of
transplantation is designated as day 0. Six to ten days
later, the mice are treated with the test compounds given
as an intravenous or intraperitoneal injection, in groups

5 of 5-10 mice at each dose. Compocunds are given daily for 5
days, 10 days or 15 days, at doses from 10-100 mg/kg body
weight. Tumor diameters and body weights are measured
twice weekly. Tumor masses are calculated using the

diameters measured with Vernier calipers, and the formula:
10 (length x width?) /2 = mg of tumor weight

Mean tumor weights are then calculated for each treatment
group, and T/C values are determined for each group

relative to the untreated contrcl tumors.

The compounds provided as examples herein correspond

15 to the SEQ ID NCs. as follows: SEQ ID NO: 1: compounds 1l-4,
7, 9, 10, 12-19, 22-44, 46, 47, 48, 50, 54-59, 61-€5, 67~
108, 115-142, 144, 145, 147, 148, 150, 151, 153, 154, 156,
157, 158, 160, 162, 163, 165, 166, 168, 169, 171, 172, 174,
175; SEQ ID NO: 2: compounds 5, 6, 8, 20, 45, 48, 51-53,

20 60, 66, 109-118, 143, 146, 145, 152, 155, 158, 161, 167,
170, 172; SEQ ID NO: 3: compound 11; SEQ ID NO: 4: compound
21.



HT-29[1C50] No. 629.9x10-8 63 J5.6x10-6 641.7x10-6 659. 7x10. 8 663)4x MAR 2009
673. 4x10- 684.2x10-7 707.1x10-6 721'.2x10-' 731.4x10-9 745.1x10-8
. 758. 5x10- 7 wAb®/Bxm0- 10 777. 2x10' 9 784. 3x10-9 791. 7x10- 6 SDGIUSBRIVle 811 .
3x10-' 821.1x10-8 831.3xl o- 841.2x10-6 859 5x10-6 909. 3x10- 10 918. 3x10- 10
921.5x10-6 0 7 MAR 2005 WO 99/ 03879 PCILYS98/ 13901 -S5 Conpound HT- 29[ | C50]

EQUIVALENTS
Those skilled in the art will recognize oxr be able to
ascertain using no more than routine experimentation many
equivalents to the specific embodiments of the invention
5 described herein. Such equivalents are intended to be

encompassed in the scope of the following claims.



No. 931.8x10 6 943.0x10-6 951.1x10-8 961.7x10- 973.2x10-6 986. Ox1d ] MAR 2803
993. 8x10-6 1002.3x10-6 1012 . 1x10-6 1021.2x10-7 1031. 1x10-, 1043.5x10-6
1051. 8x10-6 1069. 7x10-6 1087.1x10-6 in vivo Mt hodol ogy Conpounds of this
invention may be further tested in any of_the various preclinical assays
for in vivo activity which are indi cative®of clinical utili ty. Such assays
are 5 conducted with nude mce into which tunor tissue, preferably of
hunan origin, has been transplanted ('S&érdftafted”), as is well known in
this field. Twst clednpounds are evaluated for their anti-tunmor efficacy
follow ng adm nistration to the xenograft-bearing mce. 10 Mre
specifically, thuman tumosing @ dhe atdwymile nude nice can be transpl ant ed
into new recipient aninmals, using 0 1 MAR 2005 WO 99/03879 PCT/ US98/ 13901
-56 tunor bragnments which are about 50 ng in size. The day of
transpl antation i s designat eq\‘_%s_ljj_@/_}&(@izx (®g,ten days later, the nice
are treated with the test conpounds given"

wherein

A is a proline derivative of Formula II,,

10

4
Re (CHan, g

(
R53A<
5
4

C

®

(1la),

a
R?,
;

a

wherein n, is 0 to 3; R, is hydrogen, or
unsubstituted or fluorine-substituted normal,
branched or cyclic C,-C,-alkyl; R', is hydrogen,
15 Cf4;—alky1, phenyl, or substituted phenyl; or
R, and R?, together form a propylene bridge;

and R®,, R%,, RY, and R%, are each,

2
independently, hydrogen or alkyl; or

20 an o-amino acid derivative of Formula III,,

N C (1,),



as an.intravenous or intraperitoneal injection, in groups 5 of 5-§8 r’mg@ 2%5
each dose. Conpounds are given daily for 5 days, 10 days or 15 d L

doses from 10-100 ng/ kg body weight. Tunor dianeters and body wei ghts-are
measured tw ce weekly. Tunor masses are cal cul ated using the dianeters
measured with vernier calipers, and the fggr-rula: 10 (length x wdth') /2 =
nmg of tunmor wei ght Mean tunor weights are then cal cul ated for each

treatnment group, and T@§e¥@liﬂeﬁ e }g}e&%f@ﬂearfﬁhsebehigmmapi orel ative to
the untreated control tunors. Thé conpounds provi de]gq’aq% exgngl e _%ei n
correspond 15 to the SEQubDiNessubstishtefsC:sEQd i R d8npourds 1- 4,
7, 9, 10, 12-19, 22-44, 4 47,649, 20,124 Kl ed® 721198, 119-142,
144, 145, 147, 146, 150,"“1%@,' 553351&}“'?56, 157, 159, 160, 162, 163, 165,
166, 168, 169, 171, 172a1kééyl,1Phen$EQoDsNDstAtEhHaRRYS; o B: 20,
45, 48, 51-53, 20 60, 66, 109-118. 143 146 .5 149,; 152,_Al2371438, 161, 167,
170, 173; BEQ ID NO coﬁ‘ﬁo&ﬁd“%%ﬂsﬁéoi“lﬁ .d}:"‘c%%rp%’und 21.1&'?:)Jt 1 MAR 2005

WD 99/ 03879 PCT/ US98/ 139Q% 127 ke @rie YALENT Seribhyds s kitbeti tutede art wil |

recogni ze or be able to_ascertain using n re thap_r ,he
experimentation many e&FVAIENESS & ¢ heb %?%’%neﬁﬁog?%ggt’sogf t he
invention 5 described herein. Such equivalents are intended to be

enconpassed in the scope of the fol] ow ng cl alorEB.FOOr%uf/laARIgROS -58 CLAI M5

W claim an o-amino acid derivative
10
(CH2)m (IVa),
Rs_ c
N
|
Ra
} i ' . R’ is hydrogen or alkyl;
wherein m, is 1 or 2; R’ 1s hyaroge ;
R, is hydrogen, or unsubstituted or flucrine-
substitufed alkyl; or
! 15

zn q-amino acid derivative of Formula Vg,

(Va),



1. A conpound of the fornula 5 P.-B-D-E-F- (Q _- (K).-L, wherein0A MAR, 2003
proline derivative of Fornmula Il., 10 wherein nais Oto 3; Rais

hydrogen, or unsubstituted or fluorine-substituted normal, branched or
cyclic C1-C3-alkyl; R . is hydrogen, 15 C1-C -al kyl, phenyl, or substituted
phenyl; or R and R, together forma propyl ene bridge; and R2a, R3a, Rda

and R . are each, independently, hydrogen or alkyl; or 20 an a-am no acid
derivative of Formula I her e@% %0 & w2548 - &P mmkyE|anE.R131bydrogen or
unsubstituted or fluorine-su

stliuted Cl- aIk é is_Cl-C4- al kyl;
R6a is al kyl, substltuthydabmﬁm, ﬁﬂﬁ%ﬁ%? o?rsbbEPFPBFed phenyl ; or
Rla 5 is an al kyl group _a tggﬁbé% Ch ak&yl cycl oal kyl net hyl, benzyl
or substituted benzyl; 3 e1s hyd ogen or alkyl; or an a-amno acid

derivative of Formula |va 10 (lva), wherein ma is 1 or 2; R7a is hydrogen
or alkyl; R i s hydrogen, or tu fluorine- substituted
al kyl; or 35 an a- &Ri Ag2HF? &§P2€§$§3tzg%%%%rnﬁla Va,

(Via),

wherein R, is hydrogen, or unsubstituted or

fluorine-substituted alkyl; R, is hydrogen,

alkyl, phenyl, or substituted phenyl; or R, and
10 R*, together form & propylene bridge; and X, is

hvdroxy, alkoxy or fluorine; ox

an o-amino acid of Formula VII,,

R3,
R5a R2
3
/N R1a (Vlla),
Ra

15

wherein R, is hydrogen, or unsubstituted or



(Va)l 07 MARK 203 wherein R a-is hydrogen or alkyl and R is hydgogewAR 205
unsubstituted or fluorine- substituted alkyl; or 5 an a-am no aci

Formula VI,, / R a Ra C1l1 O wherein R is hydrogen, or unsubstituted or
fluorine-substituted al kyl; Rla is hydrogen, alkyl, phenyl, or substituted
phenyl; or R .,, and 10 RI,, together fetfira propylene bridge; and X is
hydr oxy, al koxy or fluorine; or an a-amno acid of Fornmula VI1., (Vlla), 15

wherein Ra is hydrogen, qugf§ﬂgsgb_‘byt§duﬂéd0ayﬂo@d? RYQE s hydrogen,
fluorine-substituted alk

Rla is dr oge or sthgut ed
phenyl; or R and Rla t«'@lgjleymerphéﬁﬁs(a ﬁFoﬁWEﬁétﬁ%égggﬁ%X& ;;Lﬁ)RBa Rda
and Rya are each, indepepde h)fgl_rrg,ggn e 1Iey;le aridae a- i .aci d
resi due of Formula V| I, R gg'g%thé f p@l g\/nerel n @i\ i s hydrogen,
or unsubstituted or fl uE%l n@-suibsi ﬁ utce’tF B3I r, gpenaen

2-azabi cycl o[ 2.2.1] hept a.He a5b8§ygh g{yi\m dr

dfodge

an q-amino acid residue of Formula VIII,,

N—R, (VIIL),

O

O

10 wherein R, is hydrogen, OI unsubstituted or

fluorine-substituted alkyl; or

a 2—azabicyclo[2.2.1]heptane—3—carbcxylic acid

derivative of Formula IX,,

@)

J

C

\< (IXa),

N

l

Ra

wherein the 3-carbonyl moiety is in the endo
or exo position, Z, is a single bond or a

double bond, and R, is hydrogen or



derivative of Formula | Xa, 15 (1Xa), wherein the 3-carbonyl nnie%y i@AkPZU
the endo or exo position, Za is a single bond or a double bond, ;n X qg
hydrogen or 0 7 MAR 2005 -62 unsubstituted or fluorine-substituted al kyl; 5

(CH2)n a (Xa) Il Owhereinnais 1, 2 or 3, and R a is hydrogen or alkyl
and Ra is hydrogen, unsubstituted al kyl -%@¢-f1 uori ne-substituted al kyl; 10
or an a-amno acid.residue of Fornula Xa, Bis a valyl, isoleucyl.

al | o-i sol eucyl , norvalmhsuzstémmtbdtWnﬂ%&%ﬂrkﬂe7§%ﬁ%9+5p§ﬁél“ﬁégﬂdue; or
15 an a-amno acid residue of Fornula Ilb, Il Owherein Rb is hydrogen,

and Rb is alkyl or 20%%l kenyl; or Rb and R2b together form an
i sopropylidene group; .0 1 MAR - 63

an a-amino acid residue of Formula X,,

(CHZ)n a

(Xa)

wherein n, is 1, 2 oxr 3, and R’, is hydrogen or
alkyl and R, is hydrogen, unsubstituted alkyl
or fluorine-substituted alkyl;

B is a valyl, isoleucyl, allo-isoleucyl,
norvalyl,
2-tert-butyvlglycyl or 2-ethylglycyl residue;
ox

15
zn o-amino zcid residue of Formula II,,

wherein R), is hydrogen, and R’y is alkyl or
20 alkenyl; or R', and R’, together form an

isopropylidene group;



5 Dis an N-al kylvalyl, N-alkyl-2-ethylglycyl, N aIkyI-2-tort-buRW#gMX§xmﬂﬁ
N-al kyl rorl eucyl, N alkylisoleucyl, Nalkyl-allo-isoleucyl or N T
al kyl norval yl residue; or an a-am no acid residue of Fornula |I'd, wherein
Rd is hydrogen, or unsubstituted or 10 fluorine-substituted alkyl; Rdis
hydrogen; and Rid is al kyl, substituted-&Bkyl or alkenyl; or Rd and Red
together forman isopropylidene group; or 15 an a-am no acid r.sigﬁe of
Formula I11,,, X&) @dlaf N-abZ)velyl (QINelkyl fBdethY1iSYrMerer'n nd is

1 or 2; R3d is hydrogen, alkyl or  fluorine- S \ le:; Xd is
hydrogen; cr nd is 1aﬁﬂkﬁéf?EF?WEEP?5¥#9ﬁ§§¥gXY# %ig?&%g&%§8§@?g4 5

met hoxy, or ethoxy; is 2150 ¥biebdyBzON dlkyl-4ltar ben}ENcYRo®Bpral yi , or
hydr oxyprol yl residue; or - ,
alkylnorvalyl residue; or

5
an o-amino acid residue of Formula Il,,
1
R2><R d
N |C‘ (”d)v
A Rd O
wherein R, is hydrogen, oT unsubstituted or
10 fluorine-substituted alkyl; R', is hydrogen;
and R?; is alkyl, substituted alkyl or alkenyl;
or RY, and R*, together form an isopropylidene
group; Or
15 an o-amino acid residue of Formula 111,
Xg
(11g),
(CH2)n d
\ 3
N R

o—=0

wherein n, is 1 or 2; R’ is hydrogen, alkyl or
fluorine-substituted alkyl; and X, is hydrogen;

cr ng is 1 and X, 1is fluorine, hydroxy,



an a-amno acid residue of Formula Il, RBe ~ 211 Re ( (CH2)n el' e i

Re N\ C 11 O whereinneis O, 1or 2, Re is hydrogen, or 1007 MAR 2009
unsubstituted or fluorine-substituted alkyl; Rte and Rye are each,

i ndependent |y, hydrogen or alkyl; R e is hydrogen, hydroxy or al koxy; and
R5e is hydrogen or fluorine; or neis 1 _and Rae and Rye together forma
doubl e bond; or ne is 1 15 and Rye and Rsé t oget her form a doubl e-bonded

oxygen di r adi cal ;or é or ? e and Rte together forma double
bond; or an anlnocyclop@ﬁF ﬁ%garﬁﬁxy I'c-aéid residue of 20 Formula Ille, O
7 MAR 2005 -65 Rl e (llle),

E is a prolyl, thiazolidinyl-4-carbonyl,

homoprolyl,or hydroxyprolyl residue; or

an o-amino acid residue of Formula II,,

wherein n, is 0, 1 or 2, R', is hydrogen, or
10 unsubstituted or fluorine-substituted alkyl;
R?, and R’, are each, independently, hydrogen or

alkyl; R*, is hydrogen, hydroxy or alkoxy; and

= : : 3
R5, is hydrogen or fluorine; or n, 1s 1 and R’,

&

and RY, together form a double bond; or n, is 1
15 and R*, and R°, together form a double- bcnaed
oxygen diradical; or n, is 1 or 2 and R', and

R?’, together Iorm &z double bond; or

zn zminocyclopentanecarboxylic acid residue of

20 Formula III,,



wherein Re is alkyl and R=e is hydrogen, or wunsubstituted or 0 005
fluorine-substituted alkyl; 5 10 Fis a prolyl, thiazolidinyI-4-c£rMA&yz,
honmoprol yl or hydroxyprolyl residue; or an a-anino acid residue of Fornula
IHf, RS f RIT 1/ (CH2)n fR2f (I If/, N~ 'f wherein of is 0, 1 or 2, Rf
i s hydrogen, or unsubstituted or fluorige-substituted alkyl; R f and Rf
are each, independently, hydrogen or 15 nethyl; R5f is hydrogen, hydroxy,
al koxy, or fluorine; R . is hydrogen gr fluorine; or of is 1 and Rf and
R4f together forma double bond; O MAR 2005 -66 or n=is 1 and R4f and
R5f together forma double-bonded \oxygen/ diradical; oy of is 1 or 2 and
R f and R2f together form a doubl ond; /or 5.a 2- Q”e'

3-am nocycl opent anecar boxyl i ¢ aci ' BEeFornuIa 11f, RLf 1 0 10 15

wherein R, is alkyl and R’ is hydrogen, or

unsubstituted or fluorine-substituted alkyl;

F is & prolyl, thiazolidinyl-4-carbonyl,

homoprolyl or hydroxyprolyl residue; or

an a-amino zcid residue of Formula IIy,

10

wherein n, is 0, 1 or 2, R}, is hydrogen, or
unsubstituted or fluorine-substituted alkyl;
R’, and R’; are each, independently, hydrogen or
15 methyl; R 1is hydrogen, hydroxy, alkoxy, or
fluorine; R®. is hydrogen or fluorine; or n, is

1 and R’ and R, together form a double bond;



wherein Rf is alkyl and R: is hydrogen, or unsubstituted or 0 AR 2005
fluorine-substituted alkyl; or an N-alkylglycyl or N-alkylal anyl -{’GMI due;
Gis an a-.amno acid residue of Formula'llC,. 21 RO/ R9HN C 11 O
wherein R 9 is hydrogen or alkyl and Rea is hydrogen, alkyl, arylalkyl,

het eroaryl al kyl, phenyl or substituted pbényl ; or R 9 and R29, together
with the a-carbon atom forma CS-C6 20 ring or a benzo-fused C. ring; Kis

an a-amno acid of Formd.a il ke @ &nNAR'2GrE R°R tegetliek fownerein RL, ( is
hydr ogen, or al kyl -

; and R_is hydrogen, alkyl .arylalkyl . -
het eroaryl al kyl , . phenydouhl suprdsdt %?fén‘gi/’fé%?cés S%dhmlﬁll (t)'c')gzet her
with the o-carbon atom foi{m:=a gyglopepbaaenerngodin @ kensdo-d usend; or
cyclopentane ring; L is a subStituted or unsubstituted anmo, hydrazi do,
am noxy or oximato group; and .r and s are. independently O or 1. provided

t hat when = and r aarez_eaé:y ;.P.&H&oéﬁﬁpéﬂéﬁéé‘ahbéx%@%ea&-i'd reQcdye 1 and
of Formula III,, '

N (M),

wherein R, is alkyl and R?; is hydrogen, or
10 unsubstituted or fluorine-substituted alkyl;
or an N-zlkylglycyl or N-alkylalanyl

residue;
G igs an o-amino acid residue of Formula II.,.
2 1
R R'q
P4 (lg),
HN %
15 @)

wherein R'; is hydrogen or alkyl and R?, is
hydrogen, alkyl, arylalkyl, heteroarylalkyl,
phenyl or substituted phenyl; or R', and R%j,
together with the o-carbon atom, form a Cg-Cq

20 ring or & benzo-fused C; ring;

X is an o-amino acid of Formula II,,



is R2.," R3a, Rda, end R5a are each hydrogen, L is a substituted dh 7 MAR 231
unsubstituted am no or hydrazi do group. °3" The conpound of Claim1 wherein
Ais a'proline derivative of. Formula Il,,; Ra is hydrogen, nethyl,

et hyl, normal propyl, isopropyl, cyclopropyl, 2- fluoroethyl,
2,2,2-trifluoroethyl, 1-methyl- 2 fluoroethyl 1-fl uoromet hyl - 2-f1 uor oet hyl
or 1- nethyl-2- fluoroethyl R a ﬁ%ﬂhy(p gen, nethyl et hyl, propyl,

phenyl, or substituted phenyl n the phenyj substituents conpri se
one or nore al kyl, al koxy," trlfl bnethyl or. nltro .groups; or Re and
Rl a together form a propyl ene fWldgec and R a, R3a, R a and Rya are
each, independently, hydrogen or nbthgi. 3. The conmpound of Claiml
wherein Ais an a-amno acid residue Formula lily wherein R is

hydr ogen, nethyl, ethyl, normal propyl , isopropyl , cyclopropyl, 2
-fluoroethyl , 2,2,2-triifluoroethyl , 0 ? MAR 2005 -68

1- net hyl - 2- quoroethyJ edzfhugronett I;2- quoroetE .
1 q‘é W/ g y”YI’E’268 gngl et hbxymet hyl ,

1-met hyl - 2-fl uoroethyl; RI8 is *a

1- met hoxyet hyl, vi nyty dnegemhthkpyl alySaQWhllUQ{QMELBXLVHEXLWq

1- trlfluoronethylethy Hen tr|fluoronethy trifluoroéthyl , 1-

di et hyl hydr oxynet hyi® phehy?*oF“@EbétFtﬁ@e@%~6héhylOrmﬁérenm 12413 pheny|

substituents conpri seogatchoF nDEE Bﬁéogeeagygﬁsabogne -gr_mre C1-C4 10
al kyl, nethoxy, triflyoroneth nitro groups; R18°f% €1-C, -al kyl and
R68 is C,-C6-al kyl, Cé’fm%%ﬂ%y/?%tﬁwa ﬁénzybe@wmﬁnsuﬁut ed benzyl ,

cyclopentane ring;

is 2 substituted or unsubstcituted amino,
" hydrezido, 2MinoxXy or oximato g?ouo; and
.xr and s are, 1nﬂcvehd=1r1» Q0 or 12
provided that when s and r are'c

:l_lSROEE szrmuif ngngh;sre riﬁ. is 0 or 1 and.
& e 2 R%,, ’, are each

hydrogen, L is a substituted or

unsubstituted amino or hvdrazido group.

2. The compound of Cléim 1l wherein A is & proline
derivative of.Formule II,; R, is hydrogén, methyl,
ethyl, normal bropyl, isopropyl, cyclopropyl, 2-
fluorocethyl, ?,2,27trif1uoroethy1, 1-methyl-2-
fluoroethyl, l1-fluoromethyl-2-fluoroethyl, or 1-

- methyl-2-fluorocethyl; R’, is hydrogen, methyl
ethyl, propyl, phenyl, or substituted phenyl,
.wherein the phenyl substituents comprise one or
more alkyl, elkoxy, trifluoromethyl or nitro
groups; or Ra and Rle together form a propylene

bridge; and R?,, R’,, R’

. , end R®, are each,

independently, hydrogen or methyl.

3. The compound of Claim 1 wherein A is &n c-azmino
acid residue of Formule III,, wherein R, is
hydrogen, methyl, ethyl, ncrmal prepyl, isopropyl,

cyclopropyl, 2-ilucroethyl, 2,2,2-triiflvcroethyl,



wherein the benzyl substituents conprise one or nore hal ogen aton$] MARo A5
or nore C,-C4-al kyl, 15 nethoxy, ethoxy, trifluoronethyl or nitro groups;
and Rais methyl, ethyl or isopropyl. 4. The conpound of Claim1l wherein
Ais an a-amno acid residue of Formula IV, wherein Ra is nethyl, 20

ethyl or isopropyl; and Rd is hydrogen, -mét-hyl, ethyl, n-propyl,

i sopropyl, cyclopropyl, 2- fluoroethyl, 2,2,2-trifluoroethyl, 1-nethyl-2-
fluoroethyl, 1-fl uprpeethyiz2fThopoeehhyl, lorflyor@@ﬁﬁhyiz 1 uoroethyl. 25

5. The corrpound of Claiml wherein A

an_a- r i dyg ef cformul a
V., wherein R a |sflf@@¥19¢tnyét h§F ?erFgBE{Eop %ﬁg IS h?gl’ogen net hyl ,

ethyl, n-propyl, ig qaw momﬁopyb mataexirhemh@'ét,hw-
222tr|fluoroethy1 yl -"2- ffuor et h

|
1-f | uor onet hyi - 2- fdna‘ohmﬁyhylorvinvﬂret Ry MESIYH B~ The conpound of

Gaim1l wherein A QyOvi{nVAR 2005 i-f%h ek tiesl eieybf For nul a
Vi, , Wnere?en Ra i skﬁygggggﬁ%g t\ﬁylnwet hyl , _nor nal opy | sopropyl ,

cycl opropyl, 2-fluorpélhgrem2ry2-2neh Izucn“éeft ToetiYht by 12- | uor oet hyl ,

1-fluoromethyl -2 5.fluoro t hydy 1L5¥0§jlb¢/ilt&ad|s
hydr ogen, et hyl , QHW?{" E}IXéEPX%ﬁJé%‘gq ?r eg?syfjbstl t ut ed gh nyl, . wherein
the phenyl substi t yRehyl, Cohprise che mhemile SHREHLTEFRLRYCOEE?

trifluoromethyl or nitro rou A d.00ethepoferm-a,L0
propyl ene bridge; SR§ R& ﬁ’ﬁ&?gan%t o%, or ethoxy glrn'oup,

fluorine agom alkyl, methoxy trﬂxluoromethvl or nitro groups, 0%
R}, is C,-C,-alkyl and R%, is C,-Cc-alkyl,
cycloalkylmethyl, benzyl or substituted benzyl,
wherein the benzyl substituents comprise one oY
more helogen atoms, Or one oYX mMOIE c,-C,-alkyl,

15 methoxy, ethoxy, +rifluoromethyl or nitro groups;

and R’, is methyl, ethyl or isopropyl.

i

The compound of Claim 1 wherein A is an o-amino
acid residue of Formula IV,, wherein R’, is methyl,
20 ethyl or isopropyl; angé R, is hydrogen, methyl,
ethyl, n-propyl, isopropyl, cyclopropyl, 2-
fluorocethyl, 2,2,2—trif1uoroethyl, 1-methyl-2-
fluoroethyl, 1-fivoromethyl-2-fluoroethyl, cr 1-

methyl-2-flucroethyl.

25
5. The compound of Claim 1 wherein A is an a-amino
scid residue of Formula V,, wherein R’, is methyl,
ethyl or isopropyl znd R, is hydrogen, methyl,
ethyl, n-propyl, isopropyl, cyclopropyl, 2-
30 fluoroethyl, 2,2,2-trifluorcethyl, 1-methyl-2-

fluorocethyl, 1-fluoromethyl-2-fluoroethyl, or 1-

methyl-2-£fluorcethyl

€. The compound of Claim 1 wherein A 1s an G-amino



is 0 7 MAR 2005 WO 99/03879 PCT/ US98/ 13901 -70 7. The compound of Claim1
wherein Ais an a-anmino acid residue of Formula Vila, wherein Ra §d MAR 2005
hydrogen, nethyl, ethyl, n-propyl, isopropyl, cyclopropyl, 2- fluoroethyl,
2,2,2-trifluoroethyl, 1-nethyl-2 5 fluoroethyl,
1-fluoromet hyl -2-fluoroethyl, or 1- nethgb-2-fluoroethyl; R a is hydrogen,
met hyl, ethyl, propyl, phenyl, or substituted phenyl, wherein the phenyl
substituents conprise ane iQudye Ridylla &l kownexterin IRoAGMEMBACIH it r o
groups; or Ra and R a 10 together forma propylene bridge; and R2a, - R3a,
R4a and Rsa are mmyli:n@ég‘éﬂdeﬁﬂ%}?‘%ﬁ&%@gﬁ' ot“HRtRY¥ - 8. The conpound
of daim1l wherei i - ang oy agk et KyES] duez pf - Bt filbargelhyl  wher ei n
Ra i s hydrogen, 1%¥%§§%ﬁ§bi31&3, nor mal 6§§ |, isoggogyl, cycl opropyl

. 2-fl uoroet hyl, 2,12,@uhyr4mmmt;hyllneh£ UQLOPEHEY élzﬁyl :

1-fl uoronet hyl -2-f) uoroethyl. or_1-_ -2-f{uereethyh.; &0, %.s The
conpound of Claim 1%9%%%]75( i g zlaln rz@%‘ oi acid resi dug of Fornula | Xa,
wherein R is hydnegefogempetithy et hgthy horpedppt opphenydopdpyl ,

cycl opropyl, 2-fluqroethyl,.2,.2,2-1rif et , ohe el hyhadt ifthieerteet hyl
1- | uor onet hyl - 2- fTHF GEtHyF< wpedvhy ‘?r}g%l]%/ : 2%%u‘8rgg?hy.| _ 10, The
conpound of O ai mdomherei nore | 6r anore anlkpl ackkorrs| daé BRFHMARY Xa,
wherein R7a is nethyl, ethyl or isopropyl i r egeh, et hyl,
ethyl, normal 30 FRoOpytr? spropyl,© y% St r‘%pr}gr %éé}:ﬁ%?oet hyl T2 200!
trifluorogghyl, 1-15% \ 1ere fbHORGEt hyhd Z; i uorlonétdyy . 2mgEheryget RYl , or

1- met hyl - 2-f | uor oet hyl". .
Y etl){oxy group, or a fluorine atom.



0 7 MAR 2005 WD 99/ 03879 PCT/ US98/ 13901 -71 11. The conpound of dlai MAR 2009
wherein Bis a residue of Fornmula Ilb, wherein R b is hydrogen and R2b is
cycl opr opy™oO 3088yl , isobutyl, tertiary butyl, methoxynmettywkesnzoo

1- nmet hoxyethyl, or 1-nmethylvinyl. 5 12. The conpound of Claim1l wherein D
is an N-alkylvalyl residue, an Nalkyl;2-ethylglycyl resi due an N-al kyl -
2-tert-butylglycyl residue, an N-alkylnorleucyl residue,

N-al kyl i sol eucyl Theshsies ahkyl 10,8L+0:4 SOl | o e an
N-al kyl norval yl residue unaipérJ\f-el n the Nv-va ky:L ;@&?%ﬁs rrgtﬁ'ﬁﬂfJ Srgggt hyl . 13.

The conpound of G%’r%‘el Fthdiamilp VEIan whewfino Racia hY@mg:ﬁ;e- of Formul a
Ild, Rdis hydrﬁ@emylande d inspis yclgedspi% 1Mt eLoY!

1- met hoxyet hyl , gi %%%‘d%%i Vi 9? ﬁ?} The co }:)un }h@&é a?% 1 vvherel nDis
an a-anmino acid T+&eF ¥ Fordmdl 5rF~iEP'H°r%"elP3é]i'n RZe¢hvd -Rydr ogen, 20

met hyl , ethyl, néerestostinpy, ,14ﬁ%&6ﬁ§!hhymy21m&ﬁaét,hy12 thugroet hyl ,

2,2,2, trlfluoroet t hyl fluoroeth

1- f | uor omet hyl - %’6]? %t%q*oﬁ % H‘|"5 ﬁ%’&?ﬁaﬁﬁ AOHYor §1Y % 1 and Xd
is a fluorine apm:npybr ehdmydr,0xr, snbEthyt,:e@rpl&iﬂ}dxy wile@efin 2hel5. The

conpound of C ai eraln .E.j n residue,.of Fornula Ile,
and Rle is hydroggén% é‘ﬁé{tﬁdeﬁg Cgmglinrl%%yﬁ§T§ i S0 mroorﬁ):“yl 2Tk {J/‘CI opr lpyl 2
fl uoroet hyl, 2, 2aRkoxy| f¢IPoﬁr]06tI}W1€thlflnEth1-t120 3rdipsor oet Ryl andrR™,

1-fl uor gret hyI 2tgbg9ﬁg§tfy}m ﬂﬁo@@qengaﬁrﬁé&e eagly gendependgnt |y,
hydr ogen or net h}@ Roe is gdro gen atom or_ a hydroXky, et 0‘3<y or et hoxy
gr oup; a are each, independently, hydrogen or methyl

8. The compound of Claim 1 wherein A is an a-amino acid
residue of Formula VIII,, wherein R, is hydrogen,

15 ' methyl, ethyl, normal propyl, isopropyl, cyclopropyl,
.2-fluorocethyl, 2,2,2-trifluorcethyl, l-methyl-2-
fluorocethyl, 1-fluoromethyl-2-fluoroethyl, or 1-
methyl-2-fluorocethyl.

20 S. The compound of Claim 1 wherein A is an amino acid
residue of Formula IX,, wherein R, is hydrogen,
methyl, ethyl, normal propyl, isopropyl, cyclopropyl,
2-fluoroethyl, 2,2,2-trifluorcethyl, 1-methyl-2-
fluoroethyl, 1-fluoromethyl-2-fluoroethyl, or 1-

25 methyl-2-fluorocethyl.

10. The compound of Claim 1 wherein A is an a-amino acid
residue of Formula X,, wherein R’, is methyl, ethyl or
isopropyl and R, is hydrogen, methyl, ethyl, normal

30 propyl, isopropyl, cyclopropyl, 2-fluoroethyi, 2,2,2-
trifluorocethyl, 1l-methyl-2-fluorocethyl, 1-
fluoromethyl-2-fluorocethyl, or l-methyl-2-fluoroethyl.



0 7 MAR fI WD 99/03879 PCT/ US98/ 1390] -72 and Rye is hydrogen or f{) ¢0MAR92005
or neis 1 and Rae and Roe together forma double bond; or ne is 1 and

-and Rye toQ¥Q¥é38Porm a doubl e- bonded oxygen diradical; BETHEIH1§901 or 2

and Rle and Rte together forma double bond. 16. The conpound of Caiml
wherein E is -an am nocycl opent anecar bo Iic acid residue of Formula 1Il1e,
wherein Re is nethyl or ethyl group and 'Rl e is 10 hydrogen, or rmet hyl,

et hyl, norma

I | SO Yie, PLO f.l JQroet h
2,2,2,-trifl Eli‘)roef%yl ce unqo Sh -c%%ﬁugr“deﬁé*n% = resﬂéue ot
1-f1 uor onet hyl - 2- Fd:nmulmthgg wméreil'ﬂneRlcsonrpohmdr@derGamdranbV\tlsEr ein Fis an
a-amno acid 15 F II o rogen atom or
nmet hyl , ethyl, no%)zajfg%leo%;y]l (}llr;ﬂo&lﬁ %py 5o %fo;r))cre?py aﬁZ?jPF%gr‘oet hyl ,
2,2,2,-trifluor oemyhoxmemlhylhmef:hew@éww oprl-methylvinyl.
1-f1 uorongt hyl -2-fluoroethyl; R2f is a hydrogen atom or a nethyl group;

R3 f is a 20 hydrogen atomor a nethyl group; R4f is a hydrogen _atom a
hydroxy, netR8xy, TBe heRYpowd £ (dernd whekein @ 55 ans Naapldtsgenlat om or

a fluorine atom @gs0&ués dn ramikmf-zaadh%w@gﬁtmlafu@r mea soubkelbond;
or of is 1 and R4f and R5f tﬂ%i er forma doa\gleif 3 égen 25
radical ; or of is?IE8Ft2PURERHYangeRIAUE 0gRt oRCTded6%bl e bond. 30 T
7 MAR 7005 WO 99/ 98878ufCTd39&1k3A0 k01 é8cyl residue, an N-alkyl-

10 . - allo-isoleucyl residue or an N-alkylnorvalyl residue,

wherein the N-alkyl group is methyl or ethyl.

13. The compound of Claim 1 wherein D is an a-amino acid

residue of Formula II4, Ry is hydrogen and R3%; is

15 cyclopropyl, methoxymethyl, l-methoxyethyl, or 1-
methylvinyl.
14. The compound of Claim 1 wherein D is an a-amino acid

residue of Formula III4, wherein RY; is hydrogen,

20 methyl, ethyl, normal propyl, isopropyl, cyclopropyl,
2-fluorocethyl, 2,2,2,-triflucrcethyl, l-methyl-2-
fluorocethyl, or 1-fluoromethyl-2-fluorocethyl; and %g
is a hydrogen atom; or ng is 1 and Xg is a fluorine

atom, or a hydroxy, methoxy, or ethoxy group.

25
15. The compound of Claim 1 wherein E is an o-amino acid
residue of Formula II., and R'; is hydrogen, methyl,
ethyl, n-propyl, isopropyl, cyclopropyl, 2-
fluorocethyl, 2,2,2,-trifluorcethyl, 1-methyl-2-
30 fluoroethyl, or 1-fluoromethyl-2-fluoroethyl; R%?. and

R3, are each, independently, hydrogen or methyl; RY. is

a hydrogen atom or a hydroxy, methoxy or ethoxy grourp:



18. The conpound of Claim1 wherein Fis a 2- or 3- 07 MAR 2628

am nocycl opent anecar boxylic acid residue of Fornula |I1If, wherein Rf is
methyl or eVRYPO¥AH RIf is hydrogen, methyl, ethyl, nor mRCTISosBR

i sopropyl, 5 cyclopropyl, 2-fluoroethyl, 2,2,2,-trif|uoroethy|, 1-

et hyl - 2-f1 uofoet hyl, or 1-fluoromethyl?22-fluoroethyl. 19. The conmpound of
Caiml V\/nerel n Fis an N al kylglycyl residue or an N-al kyl al anyl residue
and the N-al kyl 48dgR7Qupsi bydeedsd w@r ﬁ—‘itd@}rllneZO ofhe, denpownd &*.Cl aim 1

wh G [ R
yar ogen. et hyl e oLy OB R braiy o S aeo PRt B TR A e

i sopropyl, tert- podyR°. togbtbst  formea rﬁﬂ\#rl@p?bnde@y@myl rret hyI benzyl ,
t hi azol yl - 2- met hbﬂ.ra@i’éé#ylor 2 r@% hyl or béﬁ&"R’l ﬁqiznetg%kﬂégpyl

napht hyl met hyl , n- pro hényl or su stl tut enyl erern the
phenyl s@bsti t uefeEmaz @ﬁ@%rboﬁﬁére hal ogen atons, one 20 or nore
Cl- C4-al kyl, methoxy, ethoxy, nitro or trifluoromethyl groups or a

di oxonet hyl ene group. 21. The conpound of Claim1l wherein Kis an a-am no
acid of Forful aTPekeoTpRI PIRERA1E AyURreERt? HEréth@ ethyl 25 or nor mal
propyl, and R2k amhydy@:g@bntehla)thxbb&gpnepy&;d trerdidoet wiE, Fosaluby!

2-rreth| ropyl cIo |.met hyl t hi | - 2- met byl, r|dI-
2- et hgll,O ng)r/mal I%fyl P’Zy d anf etrhc?ylylor eﬁgﬁﬁt%ﬁ“ﬁ%t yR r}%opy%/,
phenyl @ substi huﬂedg@ﬁ). pfnemﬁthy\lheleehmlt heopieen ydr opylis t iltstn@nrb@ydorrpri se
one or nore hal ks S B £la G-l Jogh, o IREAQRY. et hoxy,

nitro or trifluor ups or oxonet hyl ené "group; 0 ng and R29,
together with th@eghxlm#lzme\ﬁmgg/ 038¥9flgeromethyl-2-£fluorcethyl.

17. The compound of Claim 1 wherein F is an a-amino acid

15 residue of Formula II;, wherein R'; is a hydrogen
atom, or methyl, ethyl, normal propyl, isopropyl,
cyclopropyl, 2-fluoroethyl, 2,2,2,-trifluorcethyl, 1-
methyl-2-fluoroethyl, or l-fluoromethyl-2-fluorocethyl;
R?; is a hydrogen atom or a methyl group; R is a

20 hydrogen atom or a methyl group; R* is a hydrogen
atom, a hydroxy, methoxy, ethoxy, or a fluorine atom;
R%; is a hydrogen atom or a fluorine atom; or ng is 1
and R’ and R*; together form a double bond; or nf is 1
and R*;: and R®; together form a double-bonded oxygen

25 radical; or ng is 1 or 2 and R'; and R?; together form
a double bond.

30



PCT/ US98/ 13901 a-carbon atom forma cyclopentane ring or a benzo-'§fueR 2005
cycl opentane ri n%. 22. The conpound of claim 1l wherein L is an am no group
of 5 FormiV@*M¥?P R1 N'. R2 10 15 20 25 wherein R11 i sPETAHHBYN at om

a normal or branched, saturated or unsaturated Cl-Cl18-al koxy group, a

substituted of unsubstituted aryloxy gresp, a substituted or unsubstituted
aryl - C1- C6- al koxy group, a substituted or unsubstituted

aryl Oﬁyl- Cl- G al key c&h@@ﬁndv\dslﬁrceiamntlhe mftfiflsﬂbﬁ Let uBNtcy @eNpPri se one or
nore hal ogen atons ., or one or nore Cl-CA-.a .. et hoxy, oxy,

TT1T1 tor ouet nyl - RGATHELRGPBFERS GBI Cr st e g, of P
het er oar yl - C1- Co-miTkoxyherelmp;Rand REthys er uhydgemdaRbymisa nornal or
branched C1-C18-alkyl arou no or C - nyl group, a
C3- C10- cycl oal ky!™ 3@6%"%@5??}’ égr e 51rot}gn§2ug§%:%,t gf'gofr{}clﬁg’gr'oup,
wherein the arylcwilestricpyént 8- Ebngrostdydne 202, Aor er hidlunraethatlond,- or one
or more Cl-CA-al kyl., geth ort "1l 1R OREE Ay - 2 SHANO W HYaLr O
groups, a Cl-C?-%tkh&{;tga?géﬁﬁg%%%,oa di oxyne?l%y?%ne group, aﬂy

Cl- C7-al kyl sul fonyl group, an amno group or a Cl-C6-dial kyl am no group; a

heteroaryl.- ggoupnyQr cfbnﬁﬂgﬁﬁh' Lt e hetengarndingkoup gdernvetkyigiyeyl
residue or an N-alkylalanyl residue and the N-alkyl
10 group is methyl or ethyl.

20. The compound of Claim 1 wherein G is an a-amino acid
residue of Formula IIg, wherein ng is hydrogen,
methyl, ethyl or n-propyl, and R?g is hydrogen, ethyl,

15 isopropyl, tert-butyl, isobutyl, 2-methylpropyl,
cyclohexylmethyl, benzyl, thiazolyl-2-methyl, pyridyl-
2-methyl, n-butyl, 2,2—diméthylpropyl, naphthylmethyl,
n-propyl, phenyl or substituted phenyl, wherein the
phenyl substituents are one or more halogen atoms, one

20 or more C,-C,-alkyl, methoxy, ethoxy, nitro or

trifluoromethyl groups or a dioxomethylene group.

21. The compound of Claim 1 wherein K is an a-amino acid
of Formula IIy, wherein R'; is hydrogen, methyl, ethyl
| 25 or normal propyl, and R?;. is hydrogen, ethyl,

isopropyl, tert-butyl, isobutyl, 2-methylpropyl,
cyclohexylmethyl, benzyl, thiazolyl-2-methyl, pyridyl-
2-methyl, normal butyl, 2,2-dimethylpropyl,
naphthylmethyl, n-propyl, phenyl or substituted

30 phenyl, wherein the phenyl substituents comprise cone
or more halogen atoms, or one or more C;-Cy-alkyl,
methoxy, ethoxy, nitro or trifluoromethyl groups or a

dioxomethylene group; or R}g and Rzg, together with the



.0 7 MAR 2(J5 WD 99/03879 PCT/ US98/ 13901 -75 5 10 frominidazole, 07 MAR 2005

i soxazol e, isothiazol

benzot hi ophene, i ndol

e, thiazole, oxazole, pyrazole, thiophene, furan,
pyrrol e, YO29R3878r 1,2, 3-triazol e, pyrazi ne, indole, baHARIIB/EIW

e, 1soindole, . indazol e, quinoline, pyridazine,

pyri m di ne, ’ben2|n1dazole, benzopyran,,benzot hi azol e, oxadi azol e,
ne, wherein the heteroaryl substituents conprise one

or nore Cl-C6- a&kaérbcrwcgewl fg&mpg(e%éwgé&@%e 23ngTBe gopgppypd of daim
Fornula 11

a R4l 13 R wherein al is 0, 1, 2,

t hi adi azol e or pyridi

22 wherein R21 is of

3, 4, or 5; R31 f%sﬁ%t?KH1°P?E§a§thPn9nornal propyl or isopropyl;
is a saturated or partially unsaturated carbocycllc system conprlsing from

about 3 to about_10 carbon atans roup ,or a substituted ar
group, wher@fn t e %ﬁ?&oﬁﬁ%éﬁ]FaéﬁPs cfﬁ&ﬁ?

yl
e lodé 8F ABFBONGFBWRrP &L Ons,

and R41

20 or ong or noreofiul#-m.Kyl groups, nethoxy, ethoxy, trifluoronethyl,

cyano or nitro groups,

group, a Cl1-Cr7- alkyl

sul fonyl group, an am no group or a Cl-C6-

di al kyl ami no group; a heteroaryl gr@ip or a 25 substituted heteroaryl

derived fromimdazo
pyrazol e,

where

e, |soxa1QLﬁ/'|soth|a1m)ﬁ, t hi azol e, oxazol e,
. R 0

in

R'; is a hydrogen atom, a normal or branched,

10

15

saturated or umnsaturated C;-C;g-alkoxy group, a
substituted or unsubstituted aryloxy group, a
substituted or unsubstituted aryl-C,-C¢-alkoxy
group, a substituted or unsubstituted
aryloxy-C;-Cg-alkoxy group, wherein the aryl
substituents comprise one or more halogen atoms
or one or more C,-Cq-alkyl, methéxy, ethoxy,
trifluoromethyl, dioxymethylene, or nitro groups;

or a heteroaryl-C;-Cg-alkoxy group; and

R?, is a hydrogen atom, a normal or branched

20

25

Cy1-Cyg-alkyl group, a normal or branched C;-C;g
alkenyl group, a C3-Cyg-cycloalkyl group, an aryl
group or a substituted aryl group, wherein the
aryl substituents comprise one or more halogen
atoms, or one or more C,-Cz-alkyl, methoxy,
ethoxy, trifluoromethyl, cyano or nitro groups, a
C,-Cy-alkoxycarbonyl group, a dioxymethylene
group, a C;-Cs;-alkylsulfonyl group, an amino
group or a C;-C¢-dialkylamino group; a heteroaryl

group or a substituted hetercaryl group derived

a Cl-C7- al koxycarbonyl group, a dioxynethyl ene

group



t hi ophene, furan, pyrrole, 1,2,4- or 1,2, 3-triazole, pyrazine, ifhdoMaR 2705
benzof uran, benzot hi ophene, indole, isoindole, indazole, quinoline,

- pyridazi neWaQ9#389 VAR 2005 WO 99/ 03879 PCT/ US98/ 13901 - 76PER/P$%Milhe,

benzi m dazol e, benzopyran, benzothi azole, oxadiazole, thiadiazole or
pyridine, wherein the heteroaryl substhtuents conprise one or nore

Cl- C6-al kyl, hydroxyl or phenyl groups. 5 24. The conpound of C aim 22

wherein R21 is of For mied ihkbBazof &H2) 2oxWoiRD1 ibkhihzp¥her etRiad®l M is an
N(R61) group, an oxygen atomor a sulfur atqQqm R51 and R61 arf each,
i ndependent |y, a hydr @7 a€onPYER281 0 - BRFIGAS: E3TRR: cPEFDRTRYI, aryl,
aryl met hyl , substituted gryl oron,aubstiiaterke 159ya13yzlmet, hyhdgleup V\/nerei n
the aryl substituents . co ise o e_or hal o toms or nore
Cl- C4-al kyl groups, EH"&;%r T8y h ?9,20‘:?0?&?%%%’0 %§8g%d§$ghl tro
groups, asCl-C7- al koxymiizedry! gginopine, dpwxidestimel, epgrgmcbdpnea 20
Cl- C7-al kyl sul f onyl ou n no yl am no group;
or R61 is a Cil-Cl8- alw&ﬁl%aZ%Te bgﬁgﬁg}ﬁg{lﬁ/’l begzogﬁlgggh. he conpound of
C aim 22 wherein R21 iexadirmedeal ehtLad,?SZ@h@lQﬂalpmdli@ﬁrxulﬂherwn theH2) bt 1
-4 (1vr) heteroaryl substituents comprise one or more
C,-Cg-alkyl, hydroxyl or phenyl groups.

10 '

23. The compound of Claim 22 wherein R?* is of Formula

II,,
H
—C—(C.Hz)a'l_'R4l (1),

=

wherein a; is 0, 1, 2, 3, 4, or 5; R’ is methyl,
15 ethyl, normal propyl or isopropyl; and R* is a
- saturated or partially unsaturated carbocyclic system
_ comprising from zbout 3 to about 10 carbon atoms, an
aryl group or a substituted aryl group, wherein the
aryl substituents comprise one or more halogen atoms,
20 or one or more C,;-Cy-alkyl groups, methoxy, ethoxy,
trifluoromethyl, cyano or nitro groups, a C,-Cy-
alkoxycarbonyl group, a dioxymethylene group, a C;-Cs-
alkylsulfonyl group, an amino group or a C,;-Cg-
dialkylamino group; a heterocaryl group or a
25 substituted heteroaryl group derived from imidazole,
isoxazole, isothiazole, thiazole, oxazole, pyrazole,
thiophene, furan, pyrrole, 1,2,4- or 1,2,3-triazole,
pyrazine, indole, benzofuran, benzothiophene, indole,

isoindole, indazole, quinoline, pyridazine,



30 0 7 MAR 2005 WD 99/ 03879 PCT/ US98/ 13901 -77 wherein bl is 2, 3§ JoMAR 2003

Z1l is a for rg am nocar bonyl , hydrazi nocarbonyl, cyclic acetal, cyclic
t hi oacetal W ?:%?790 acetal or acycl ic thioacetal group. BcRBsss/ikee1 conmpound
of Claim22 wherein R21 is of Formula Vr, O Il -(CH2)b HR 7 I ("Jr) |

wherein 10 bl is 2, 3, or 4, and R71 iLgga polyglycol group of the fornula
-0 (CH2CH20O) dI -CH3, wherein dl "is between about 2 and about 4, or

bet ween about 40 prdmabedt, 9Pendbnldazdig eefRepPda®f Kdriddrrdawierein R21

) 79 - 7
:DSCT;)[JSgg; Tglggl I :»dad:.azo?e, tglaRd:ILazoolé %Br Ipyr(J).dan/fARwlgeolpeinmh%g/ 038 9 8

heterocaryl substituents comprise one or more

C,-Cg-alkyl, hydroxyl or phenyl groups.

24. The compound of Claim 22 wherein R? is of Formula

I1T,,

——(CHp), —W,—R5, (1)
wherein
10 W, is an N(R%;) group, an oxygen atom or a sulfur
atom; _

R®, and R®, are each, independently, a hydrogen atom
or a C;-C4-alkyl, C;-Cy-cycloalkyl, aryl,
arylmethyl, substituted aryl, or substituted

15 arylmethyl group, wherein the aryl substituents
comprise one or more halogen atoms, or one or
more C,-C4-alkyl groups,.methoxy) ethoxy,
trifluoromethyl, cyano or nitro groups, a C,-Cq-
alkoxycarbonyl group, a dioxymethylene group, a

20 C;-Cy-alkylsulfonyl group,. an amino group or a
C,-Cg-dialkylamino group; or R%, is a Cy1-Cap-

alkanoyl group or a benzoyl group.

25. The compound of Claim 22 wherein R21 is a monovalent

25 radical of Formula IV,,

—(CH)s—2Z (V)

30



and R81 is a hydrogen atom or a Cl-C4 al kanoyl, Cl-C4 alkyl, befizbyMAR 280
benzyl group. 28. The conmpound of Claiml wherein L is a 13-hydroxyl am no
-5 group of weogg7a 1111, OH -N-CCHRO H2 Rio 10 15 2BCHHeMsAIMI RI1 i s
a hydrogen atom or a Cl-Cé6-al kyl, an aryl group or a substituted aryl
group, whereinn the aryl substituents cggp[i se one or nore hal ogen atons,
or one or nore Cl-C4-al kyl groups, nethoxy, ethoxy, trifluoronethyl, cyano
or nitro groups, a.Gly g?bal koxycay baiyly ghaup, @& di @&m@,&hyl ene group, a
Cl1- C7- al kyl sul f onyl group an ‘amino group or a_Cl-C6-dialkyl anmino group;
and R101 is a hydmg@@ca@:@ﬁwé nbrmz:grcm;b@ma pRERYIC 2R 29. The
conpound of d ai md,aher %h@oa&ekgasta@;@m alce@Bd o8 isydii@nd L is an

am no group of Formula IV1, R2 N CHI NRA (1VY), 25 99/ 03879 '0 7 MAR
2005 PCT/ US98/ 13¢Eoacetal group.
5

26. The compound of Claim 22 wherein R?, is of Formula Vi,

0
Il
P

_ . 7
(CHz)bl }N* RY (V)

wherein
10 b; is 2, 3, or 4; and
R’ is a polyglycol group of the formula
-O- (CH,CH,0) 31-CH3, wherein d4; is between about 2
and about 4, or between about 40 and about 350.

15 27. The compound of Claim 22 wherein R?, is of Pormula

VI,
O—'R8|
o) R,
/
¢! 0—RE,




-79 wherein R21 and R41 are each, independently, hydrogen or Cm:fggAmqmﬂg;
or R21, R4l and the a-carbon together forma CS-C6-carbocycle. 5 . e
conpound ofYXP4PE®I . wherein L is a hydrazido group of Fecmmisssashey H - NN
12 RRI1 1 NI) wherein 10 R121 is a hydrogen atom a normal or branched
Cl- Ca- al kyl group, a C3-C8-cycl oal kyl greup, a

C3- Cs-cycl oal kyl - C1- C4-al kyl group, an aryl group, an aryl-Cl-C4-al kyl
group, or a subswentuRdd iar yd hydirogey| aBim Chomlkyd; - G5 calpcarey i Cyt-lig aryl 15

substituents congﬁkgﬁyfggng§%fnr5&:§§é§¥;1g§gg?§, or one or nore nethoxy,

et hoxy, trifluorone Xy met nitro, cyano,
Cl- C7- al koxycar bonyl, Ci1-C7- al kyl sulfonyl, amno, or Cl-C- 7-dial kylam no

groups; or g0 helereatylnGlsFActl !l WRMRisWes gi n @%&%Mﬂ- yl
group is derived fromim dazol e, rrol e, thiophene, furan, thiazole,
oxazol e, 5 pyrazol®&oup, pfaFogmuiaiBlitrjazol e, oxadi azole, thiadiazole,
i soxazol e, isothiazole, pyrazine, pyridazine, pyrimdine, pyridine,
benzof uran, benzot hi ophene, benzinidaquﬁ, benzot hi azol e, benzopyran,
i ndol e, isoindole, indazole or /

—N—C—CH (),

wherein
R%’; is a hydrogen atom, or a C;-C¢-alkyl, an aryl
10 group or a substituted aryl group, wherein the
aryl substituents comprise one or more halogen
atoms, or one or more C,-C,-alkyl groups,
methoxy, ethoxy, trifluoromethyl, cyano or nitro
groups, a (;-Cy;-alkoxycarbonyl gfoup, a
15 dioxymethylene group, a Cl-C7-alkylsulfonyl
group, an amino group or a C,-Cg-dialkylamino
group; and
R}, is a hydrogen atom, a methyl group or a phenyl
group.
20
29. The compound of Claim 1 wherein at least one of r and

s is 1, and L is an amino group of Formula IV,

N—CH : vy,

25



qui noline and the heteroaryl substituents O 1 MAR 2005 WD 99/ 03%7?

PCT/ US98/ 13901 -80 5 10 15 20 25 conprise one or nore Cl-C6-al kylY hvéﬂ&w‘i—)
~or phenyl Y #/MBR8° and R111 is a hydrogen atom or r is 1PCEFUSS/IBIGr bpoth r
and s are 1, and R111 is a normal or branched Ci1-CB-alkyl group, a
C3-CB-cycl oal kyl group, a C3-CB-cycl oakkyl -Cl-C4-al kyl group, an

aryl - Cl- C4- al kyl group, an aryl group or a substituted aryl- Cl-C4-alkyl
or aryl group, Whe&idid e aizyci R'SURSE | aE! SLppRndsaLdRe Bydsdsen hal ogen

atons, or one or nore Cl- kyl gpou ne

trifluoronethyl, ¥dno er- kty?lo %‘p%’ F@ ﬁé(%%l%mgé’?bziﬁ?fat&%up, a

di oxynet hyl ene gf&twp,.a a:SCH:GCcaVrlﬁddgdlwl fonyl group, an am no group or a
Cl- C6-di al kyl am no group; a heteroaryl group a heteroaryl-Cl-C4-al kyl
group or a substituted heteroaryl or heteroaryl-Cl-C4-al kyl group derived
fromim dazoge, iTexazahmyund odt Glazol 2, whérneazolle isorahyleazpge agober

t hi ophene, furan, fyg:rol 2, 4- or 1,2,3-triazole, pyrazine, indole,
benzof ur an, benzt hi B ene Y ndol e, isoindole, indazole, quinoline,

pyri dazi ne, pyrimdine, benzimdazole, benzopyran, benzothi azol e,

oxadi azol e, thiadiazole or pyridinggy wherein the heteroaryl

—N—-~N M),
I11 \R12|
R
wherein
10 R*?, is a hydrogen atom, a normal or branched

C;-Cy-alkyl group, a C3-Cg-cycloalkyl group, a
C3-Cg-cycloalkyl-C;-C4-alkyl group, an aryl group,
an aryl-C;-C4-alkyl group, or a gubstituted aryl
or aryl-C,-C4-alkyl group wheieiﬁ the aryl

15 substituents comprise one or more halogen atoms,

. or one or more methoxy, ethoxy, trifluoromethyl,

dioxymethylene, nitro, cyéno,
C;-C,-alkoxycarbonyl, C;-C;- alkylsulfonyl, amino,
or C;-C,;-dialkylamino groups; or a

20 hetercaryl-C,;-C4-alkyl group, wherein the

! heteroaryl group is derived from imidazole,

pyrrole, thiophene, furan, thiazole, oxazole,
pyrazole, 1,2,4- or 1,2;3- triazole, oxadiazole,
thiadiazole, isoxazole, isothiazole, pyrazine,

2s pyridazine, pyrimidine, pyridine, benzofuran,
benzothiophene, benzimidazole, benzothiazole,
benzopyran, indole, isoindole, indazole or

quinoline and the heteroaryl substituents



substituents conprise one or nore Cl-C6-al kyl, hydroxyl or phenyf pmﬂoiﬂﬁ'i
or R111 and R121 together forma propylene br| dge or a butylene bridge. 30
31. The coMPBdHBBF Claim 1 wherein L is a nonoval ent r a@CTasosaf3om he
formula -WR131, wherein Wis oxygen or sulfur; 0 7 MAR 2005 WD 99/ 03879
PCT/ US98/]390] R131 is a C3-Cl0-cycl oallgyl, straight-chain or branched

C2- C16- al kenyl net hyl , C1-Cl6-al kyl or hal ogen-substituted Cl-Cl16-al kyl
group or RI131 is a noruwr@:lreme badi eal mofe tde coaTY B, -HyfFE15 RL41, e is
1, 2, or 3, and R141 i ;{ilturated or, partially unsaturated C3-C 0-
carbocyclic group: %’r 91°PBS4 ABRoval ent radical of the formula -

[ CH2- CH=C( CHB) 01142}L isl—zh fantrdgens atom2, o8, roiséh, ©OrigR13bri anhrrgnoval ent
radi cal of thefornul 1, 2, 3, 4,

CcH 2- S 5;
R133 is a nonoval ent raéi [ésal %819]_"{ h%?or il & o Wé‘FE‘FHeﬁ |s 0, 1
2, or 3, Xis an 15 arGl- Cgf@lﬂpybrgzaptmjbst ICbthed:ya!rlyJIalgymugro\meral n the

ClCaSal Ryl groups.  REURERS . SOt G T et RTE, &DafbbrCnIEr o
groups, a Cl-C. 7- al ko@idarbeaprrgr éaparyal mwwm@t lsybenetgt@@parsel-
Cl1- C7- al kyl sul f onyl gfloqp,aggyﬁrgf\chxgjloggogb Al £ divid m no group;
or Xis a heteroaryl group or substi t at ed heteroaryl l%M'Jaﬂderl ved from
substltuents comprise one or more ha ogen atoms,
10 or one or more C,-Cy-alkyl groups, methoxy,
ethoxy, trifluoromethyl, cyano or nitro groups, a
C,-Cy-alkoxycarbonyl group, a dioxymethylene
group, a C,~-C,-alkylsulfonyl group, an amino
group or a C;-Cg-dialkylamino group; a heterocaryl
15 group a heteroaryl-C;-C4-alkyl group or a
substituted heterocaryl or heteroaryl-C,-C,-alkyl
group derived from imidazole, ispxazole,
isothiazole, thiazole, oxazole, pyrazole,
thiophene, furan, pyrrole, 1,2,4- or
20 1,2,3-triazole, pyrazine, indole, benzofuran,
benzothiophene, indole, iéoindole, indazole,
guinoline, pyridazine, pyrimidine, benzimidazole,
benzopyran, benzothiazole, oxadiazole,
thiadiazole or pyridine, wherein the hetercaryl
25 substituents comprise one or more C;-Cg-alkyl,
hydroxyl or phenyl groups; or
R**; and R'¥) together form a propylene bridge or a
butylene bridge.

30 31. The compound of Claim 1 wherein L is a monovalent
radical of the formula -W-R'?,, wherein

W is oxygen or sulfur;



i mi dazol e, isoxazole, isothiazole, thiazole, 25 oxazole, pyrazole,0 71 MAR 2005
t hi ophene, furan, pyrrole, 1,2,4- or 1,2,3-triazole, pyrazine, indole,

- benzof ur an WOBAFEEh| ophene, indole, isoindole, indazole, PEOVRBYIFNME,

pyri dazine, pyrimdine, benzimdazole, benzopyran, benzothiazole, 30

oxadi azol e, thiadi azole or pyridine, wi€ein the heteroaryl substituents
conpri se one or nof,e  Cl-C6-al kyl, h ro>iyl or ghenyl groups, an 0 7 MAR
2005 WD 99/ 03879 BCT/ i898/4a801°¢ %(1%3’- c1SER2APRYT “RF LU %r a

het er oar yl - C1- C4- al kyl brfHdned, C,0C; Rhdkehglaethyby atert ; fallkehlcof the

formula -(CH2)b-WL-R51,. b is an _integer, IS xygen 5 atom a sul fur
atom or an NR 61 gro%ﬁil?ﬁeq? ,Stiguggdflw(n)cruzl?% g%u:f Saturated or
partially unsaturathedscarbocydlients ysdérrbhp€htoonfeimsla f+ 6fHakout 3 to
about 10 %ar bon at_oms,Rla;n'aéyis o Subst i3t’uggg ﬁié}_{| 197 QUR, r WheL ek N4 he aryl
substituernts conprise oné’or wore hdl ogen’atons, “or one or nore

Cl- C4-al kyl groups, nepaoxigllyetnsapuretef| Gor@eet fgrboeyarioc FTPHRT 0
groups, a Cl-C7-al koxygarbonyl group, a dioxymethylene group, a

Cl- C7-al kyl sul fonyl_ group, an amno group or a Cl-C6-dial kyl am no group; a
heteroaryl groupRdh assebmenevakenthetdicadyPigebapiewrib®ad from

i m dazol e, isoxazol e, L@@gp@;@(@mr@@gm, aRXagoi£, 1 by azpl er thi ophene,

furan, pyrrole, .

10 or

R**, is a monovalent radical of the formula

- [CH,-CH,-0] 4-CH3, and g is 1, 2, 3, 4, or 5; or

R'*, is a monovalent radical of the formula

- (CH,)p~X, wherein h is 0, 1, 2, or 3, X is an

15 aryl group or a substituted aryl group, wherein
the aryl substituents comprise one or more
halogen atoms, or one or more C,-C;-alkyl groups,
methoxy, ethoxy, trifluoromethyl, cyano or nitcro
groups, a C;-Cqs-alkoxXycarbonyl group, a

20 dioxymethylene group, a C;-C;-alkylsulfonyl
group, an amino group or a C;-Cg-dialkylamino
group; or X is a heteroaryl group or a
substituted heteroaryl group derived from
imidazole, isoxazole, isothiazole, thiazole,

) 25 oxazole, pyrazole, thiophene, furan, pyrrole,
1,2,4- or 1,2,3-triazole, pyrazine, indole,
benzofuran, benzothiophene, indole, isoindole,
indazole, quinoline, pyridazine, pyrimidine,
benzimidazole, benzopyran, benzothiazole,

30 oxadiazole, thiadiazole or pyridine, wherein the
hetercaryl substituents comprise one or more

C,-C¢-alkyl, hydroxyl or phenyl groups, an



1,2,4- or 1,2,3-triazole, pyrazine,. indole, 20 benzofuran, benzgtyu MRR‘%ES
|ndole |50|ndole i ndazol e, quinoline, pyridazine, pyrlnldlne

benzi n dazdY®? 9’°8§1r?zopyran benzot hi azol e, oxadi azol e, thPETSIBABWI Or
pyridi ne, wherein the heteroaryl substituents conprise one or nore 25

Cl- C6- al kyl , hydroxyl or phenyl groups:R61 is a hydrogen atom or a

Cl- 4-al kyl, C3-Cr7-cycl oal kyl, C1-.Cl16-al kanoyl, benzoyl, aryl or

aryl methyl group or @ryslrbémctm@b}d}'hrqmom & W hiﬁthybagvéuﬁ; Cwﬁéﬂce'iln t he
aryl substituents cor@f ong-or 30 nore hal ogen atoms, or one or nore
Cl- C4- al kyl grou[r[)i1 oxy, ethoxy, trifluoromethyl, cyano or nitro
groups, a Cl-C7-8 ok?cérﬁ@ﬁ??ajgﬁ*%prad&% 95/ 688780rmglE MAR 2005

PCT/ US98/ 13901 8?c>:ldlch<d %Ew?emﬁ gboug af ﬁ%t%e-ﬁ!rhW| syl ggna;éygfgﬁ(éup, ag
am no gr oup or a ia e conmpound o aim
wherein 5is an ani noR§°Qr o%ps“%g]fu’i I"f‘é" or E‘EI an FRN BRPEPy PR1BIL)Zmherein

R151 and R161 are easgh, orndppe"@deﬁthysatani‘amard)@&npa&emalaynormal or
branched Ci1-C8-al kyl gro -substituted of or. branched
Cl- C8-al kyl group, a ?g Mky %‘? °1€9’|° éFoﬁ?SSt%lmC@"(%c Wyl -Ccl-c4
al kyl group, an aryl fgenaugboatn aryd sGbut4ial kgrbon catpoms, an saﬂysll ictrut ed
or 'more hal ogen at oneoosEr giEed MIEEE S v BRIGLS G VT B O 1 O
et hoxy, 1@ifl uoronet hghbstyewentts FAMETE-Sgr OBPsOr andre GYleddoxatcahony|
group, a dioxymethyl ege groUBr Roke-c,-c,-alkyl groups, methoxy,
ethoxy, trifluoromethyl, cyano or nitro groups, a
C,-Cq-alkoxycarbonyl group, a dioxymethylene
group, a C;~Cy-alkylsulfonyl group, an amino

15 group or a C,.Cg-dialkylamino group; a heteroaryl
group or a substituted heteroaryl group derived
from imidazole, isoxazole, isothiazole, thiazole,
oxazole, pyrazole, thiophene, furan, pyrrole,

1,2,4- or 1,2,3-triazole, pyrazine, indole,

20 benzofuran, benzothiophene, indole, isoindole,
indazole, quinoline, pyridazine, pyrimidine,
benzimidazole, benzopyran, benzothiazole,
oxadiazole, thiadiazole or pyridine, wherein the
heteroaryl substituents comprise one or more

25 C;-C¢-alkyl, hydroxyl or phenyl groups; R®; is a
hydrogen atom, or a C;-C4-alkyl, C;-Cy-cycloalkyl,
C,-Cig-alkanoyl, benzoyl, aryl or arylmethyl
group or a substituted aryl or arylmethyl group,
wherein the aryl substituents comprise one or

30 more halogen atoms, or cne or more C,-C;-alkyl
groups, methoxy, ethoxy, trifluoromethyl, cyano

or nitro groups, a C;-Cy;-alkoxycarbonyl group, a



C7-al kyl sul fonyl group, an am no group or a Cl-C6- dial kylam no gljjglungRaZUﬂﬁ
het eroaryl group, a heteroaryl-Cl-C4-al kyl group or a substituted '20%

- het eroaryl YR 9¥B8Br oaryl - C1- C4- al kyl group derived from PEI/HSEEAPN?

i soxazol e, isothiazole, thiazole, oxazole, pyrazole, thiophene, furan,
pyrrole, 1,2,4- or 1,2,3-triazole, pyraa-ne, indole, benzofuran,
enzot hi ophene, indole, isoindole, indazole, quinoline, 25 pyridazine,

pyri m di ne, benzi m dadibemeidryiemer gneupbenzGitfrazdkel sokboiykol e,

t hi adi azol e or pyridi ' h e vk _Subst L . CONpri se one
or nore Cl-C6-alkyl ,Eﬁ?,%{?,‘c’)"%ﬁ %g{ln%hgﬁgﬁﬁgégﬁ%sé;l c%)lr‘%I %élwg%gﬁlégm t oget her
with the nitrogen atogréepm a 30 heterocyclic ring structure conprising 5,
6, or 7 atons. 0 7 MAR 2005 WD 99/03879 PCT/ US98/ 13901 33. The compound of
Claim1l wherein L is a oximato group of the fornula -O N=C (R151) (R161)
wher ei n R1582and TRe6¢ompeencd fth Cliadie peNBERELY , L al hyAt GFEACA0FT ¥ Pnor mal
or branched Cl-G8- ahkykoshoud, - MAFBgar* Sybsiet-et @drE nanABRQr akeanched
Cl- C8-al kyl group, a C3-C8- cyclqal kyl groug, a

C3- Cs- cycl oal kyl -eefhm;‘é@*kli’ﬁn%ﬁ-’&}ﬁ" 2 RYEFGEEY BUPY h IRICPICA- al kyl
group or a substirbutBddarylc,ealryy| gfdufA-aldallogenosppswheneed the aryl

substituents conpri se_one oOr re | pgen, .10 atons, Qr .onge or nore
Cl- C4-al kyl gr oup&*™het HBM“‘%%Q‘;&E?%}TY&OP&%PWE Céilgﬁh'o or nitro
%;ouloi, l:ﬁo IC{} Cr@ckanyngl b@nymhp,graom;ca—draimmrly!ceﬂ% grldufl g @b,
- al kyl sul f ony rQ n_am poOr-~a Gk agi no group; a
9] 253 30600, 1% SR QLR B etblan

het eroaryl group ©r ary up-derived from
i m dazol e, substituted aryl or aryl-C,;-Cs-alkyl group, wherein

the aryl substituents comprise one or more halogen
atoms, or one or more C;-C4-alkyl groups, methoxy,

15 ethoxy, trifluoromethyl, cyano or nitro groups, a C;-
C,-alkoxycarbonyl group, a dioxymethylene group, a C;-
C,-alkylsulfonyl group, an amino group or a C;-Cg-
dialkylamino group; a heteroaryl group, a
heterocaryl-C,-C4-alkyl group or a substituted

20- heteroaryl or heteroaryl-C;-C4-alkyl group derived
from imidazole, isoxazcle, isothiazole, thiazole,
oxazole, pyrazole, thiophene, furan, pyrrole, 1,2,4-
or 1,2,3-triazole, pyrazine, indole, benzofuran,
enzothiophene, indole, isoindole, indazole, guinoline,

| 25 pyridazine, pyrimidine, benzimidazole, benzopyran,
| benzothiazole, oxadiazole, thiadiazole or pyridine,
wherein the heteroaryl substituents comprise one or
more C;-Cg¢-alkyl, hydroxyl or phenyl groups; or R
and R*®; together with the nitrogen atom form a
30 heterocyclic ring structure comprising 5, €, or 7

atoms.



i soxazol e, isothiazole, thiazole, oxazole, pyrazole, thiophene, {urawAR 2005
pyrrole, 1,2,4- or 1,62,3-triazole, pyrazine, indole, benzofuran,

benzot hi opW&?é’{wf"ﬁdol e, isoindole, indazole,. quinoline, PEYPIFIWONe, 20
pyri m di ne, benzi m dazol e, benzopyran, benzothiazole, oxadiazole,

t hi adi azol e or pyridine, wherein the +fdt-eroaryl substituents conprise one
or nore Cl-C6-al kyl, hydroxyl or phenyl groups; or R151 and R161,

t oget her wi B8R -t h&PBafpmrrWtDME (GrtmalcyRereingh sik Be MdmagocgEPHE syst em
which is fused tgraphe ar@RliL JO-RGcIR3LEMRIS 34, whBee CONPOUNELQf T aI M 33
wherein the cyclic systemjs. selected frogn he %goup consi sti n% of WO

99/ 03879 -85 =( 2KA °ash |infdeRerfepRRY 2085 Y‘é?ﬁ? 3961 95 ™MEFh&Tconpound

of Caim1l wherebBaAchédan, -y 8Dk AT grales,i wathalegeal ecbedi fuwa t he group
(Iil?gisi(;]“-%-gpiogerl\li- g‘:oﬁégﬁ%egrr‘m l h,el}%-\l- all%lﬂ/'labﬂg&pl lPPBi’ﬁ@-%'c%r’bonyl ,
N, N- di al kyl - D- 2- eyhyba]Zkybi'ge:mUpgl yscyd;;-anchlNadka_[kal—m—&-l&lybyb-rbup, _
oheny |6l YouL, unSEeAs, b hs By L i LRBBRORILS 200 10 8 13
the formul a substituted aryl or aryl-C;-Cs-alkyl group, wherein

the aryl substituents comprise one or more halogen

10 atoms, or one or more C,-C4-alkyl groups, methoxy,
ethoxy, trifluoromethyl, cyano or nitro groups, a C;-
Cs-alkoxycarbonyl group, a dioxymethylene group, a C,-
C,-alkylsulfonyl group, an amino group or a C;-Cg-
dialkylamino group; a hetercaryl group or a

15 substituted heteroaryl group derived from imidazole,
isoxazole, isothiazole, thiazole, oxazole, pyrazole,
thiophene, furan, pyrrole, 1,2,4- or ;,2,3-triazole,
pyrazine, indole, benzofuran, benzothiophene, indole,
isoindole, indazole, gquinoline, pyridazine,

20 pyrimidine, benzimidazole, benzopyran, benzothiazole,
oxadiazole, thiadiazole or pyridine, wherein the
heterocaryl subgtituents comprise one or more
Ci-C¢-alkyl, hydroxyl or phenyl groups; or R®, and
RY6), together with the carbon atom, form a cyclic

25 system or a cyclic system which is fused to an

aromatic ring system.

34. The compound of Claim 33 wherein the cyclic system is

selected from the group consisting of



A-B-D-E-F-L, 0 7 MAR 2005 PCT/US98/13901 wherein 5 Ais an aninm ?CMﬂR 2005
derivative selected fromthe group consisting of

. D- N- et hyl WP pP¥P8Yi ne- 2- carbonyl, L-N-net hyl - pi peri di ne- PCERPHEAYE, N, N

di met hyl am no-i sobutyryl, N—nethyI-L-pronI,

N—nethyI-L-thiazoIidine-4-carbony|, 10 -B>N- di et hyl gl ycyl, L-prolyl,

L-pi peri di ne-2-carbonyl, N-propyl-D- pi peridi ne-2-carbonyl,

D pi peri di ne-2-carbonyl, Ne D-plperldlqg 2-ca |, 15

N—nethyl-[2,2,5,5-tetraneth§f{:;}%hrazo I & Q-Eﬁ{?:gil’

N-i sopropyl - D- pi peri di ne- 2- car bonyl , N,N—dlnethyl 2-cycl opropyl gl ycyl ,

N, N-di net hyl - D- 2-et hyl - 2- phenyl gl ycyl, N, N-dinethyl-

2- et hyl - 2- phenyl gl ycyl ,

(2-fl uorophenyl)glycyl,

N, N- di met hyl - 2-[ 4-f 1 uor o])&
met hyl -[.2, 2, 5, 5-t et r a=a

-(R S)-ethyl -2-phenyl gl

N-di et hyl - 2- (R, S) - et hyl - 2- phen

-[ N, N-di net hyl am no] i ndane- 2-carb

-[ N, N-di net hyl am no] - 5, 6, \§ tetrahydro

is

-[ N

propyl -2- (R, S) - et hyl hhenyl gl ycyl
b- car bonyl , W89/ 03879

, N-di et hyl am no] i nd

F=ZNNbo;zm>Z

35. The compound of Claim 1 wherein
A is an amino acid derivative selected from the group
consisting of N-alkyl-D-prolyl, N-alkyl-L-prolyl,
5 N-alkyl-D-piperidine-2-carbonyl, N-alkyl-IL-

) piperidine-2-carbonyl, N,N-dialkyl-D-2-ethyl-2-
phenylglycyl and N,N-dialkyl-L-2-ethyl-2-
phenylglycyl, wherein alkyl is methyl, ethyl or
isopropyl; and

10 B is valyl, isoleucyl or 2-t-butyl-L-glycyl.
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N, N- di net hyl - 2- propyl - 2- phenyl gl ycyl ,

N, N- di net hYO-299812 net hoxyl phenyl - gl ycyl, N net hyl - 3- hydrRES&UDsA3sval v |

N, N-di met hyl - D, L- 2- i sopropyl - 2- phenyl gdycyl, : .

N- net hyl pi peri di ne-2-carbonyl, N-nethyl-L-prolyl, Nnmethyl-1,2,3,4- "

t et rahydr oi s@gui ﬂoggﬁ% dngasHAnd foNuBt hyl azeti di ne- 2- car benyl

N-i sopropyl azeti di ne-2-carbonyl, N, N-di nethyl-[O nethyllseryl,

N, N- di et hyl - LO- net hyl | t hr eonyl ,

.N-nmethyl -1, 2, 3, 4-t et r ahyds op S9gH@l,i ne- 3- car bonyl ,
-[ N, N-di net hyl ag{}xnol cycl ohexyl - 1- car bonyl ,

-[ N, N-di et hyl a¥*fidFe¥cl opent yl - 1- car bonyl and

, 2,3, 4-tet r ahydmrotisoghi anihdeadd atdidmpkivD bsladralnfmmache pesugdue
I

el ected fromthe group _consisti Vv .~ksoleucyl and 2- t-
butylglycyl; 20 Dis 5%“3%115%%)11%@%9%'?5imggéﬁe?”é%?%lo&fryeor% tcﬁé:%ﬁr g’ép
(Iil?nsit ﬁt: nE (2)f t N;Drr}[at PyLvEFtyétthmtﬁl?ﬂﬁds’@beacyhrb@m, N,N- -

met hyl - L- 2-t-butyl g ' | ag._ &aci i due
h%ﬁ%#%%f?rﬁ{% 1s%rb%t§%glﬁ ¢ Q- A0 801 J188

i ndependently selecte e group co ting of prolfyl, " 25
t hi aprol yl , hormopr ol yl N-peghpkyLpiloiardlicdng -4r aamyersbr ol yi |
4-fluoropyolyl, and SN,ﬁeghMggﬁﬁgﬂycﬁqd L-prolyl,

L-piperidine-2-carbonyl,

1
1
1
S

N-propyl-D-piperidine-2-carbonyl,
D-piperidine-é—carbonyl,
N-ethyl-D-piperidine-2-carbonyl,

15 N-methyl-[2,2,5,5-tetramethyl] -L-thiazolidine-
2-carbonyl, N-isopropyl-D-piperidine-2-carbonyl,
N,N—dimethyl-z-cyclopropylglycyl, N,N-dimethyl-D-
2-ethyl-2-phenylglycyl, N,N-dimethyl-L-
2-ethyl-2-phenylglycyl, D-prolyi,

20 N-methyl-D-prolyl, N,N-dimethyl-2-
{2-fluorophenyl)glycyl,
l-aza- [3,3,0}bicyclooctyl-5-carbonyl,
N,N-dimethyl-2- [4-fluoro] phenyl-glycyl,
N-methyl-{2,2,5,5-tetramethyl] -thiazolidine-

25 2-carbonyl, 2-(R,8)-ethyl-2-phenylglycyl,
D,L-1l-aminoindane-1-carbonyl,
N,N-dimethyl-2-(R,S)-methyl-2-phenylglycyl,

2- [N,N-dimethylamino] indane-2-carbonyl,
5-[N,N-dimethylamino] -5,6,7,8-tetrahydro-

30 naphthalene-5-carbonyl,
N-isopropyl-2- (R, 8)-ethyl-2-phenylglycyl,

1- [N,N-dimethylamino) indane-2-carbonyl,



L is an al koxy group or an amno group of the formula RI-N R21, \rzzhﬁrgiéms
R3-1 and R21 are 30 independently selected fromthe group consi stq g A f

- hydrogen, ®N&k®OP87%hydr oxy, al kyl and alkylaryl. 0 1 MAR PODESA®mM®Y/ 03879
PCT/ US98/ 1390] -88 37. A conpound of the fornula A-B-D-E-F-L, wherein 5 A
is an amno acid derivative selected fr8ATthe group consisting of

D-N- net hyl - pi peri di ne-2-carbonyl ; _N-ethyl -D-pi peridi ne- 2- car bonyl ,

N-i sopropyl - D- pi peri di%éq-"%-:‘ﬁ‘ﬁ'ﬁ%?ﬁ?ﬁ/?',pr‘f‘f%?fi'l?g‘teﬁ?'ﬁ-ggyaﬁi opropyl - gl yeyl ,
10 N-net hyl -D- prol yl, Nxa8ime8h31 02 bl cymd ooty iphengarbdpyyl, N nethyl-[ 2, 2;
5,5-tetranet hyl]-thiazglidine-_2:carbonyl,, 2- (RS sefh¥l - 2- nyl.glycyl,
RS LAT A _Cgfﬁnggtﬁyﬁ_ 2 2hGALOAOYS 1 Zd0n?) wekDNbneeRDEny! 1y

N, N- di net hyl - 2- (R, S) - nistdprop@ipRenieyyyaiycyl,

5-[ N, N-di pet hyl am no] -5, AP o5 _ napidhal epes bonyloivi,
T-[N. N di Rot hyl anf no] Y aenteygptég%g%ﬁqéoz 12 CRernaehPL DYoLy

N, N- di net hyl - 2- pr opy| -®-mgtdmwl-dl eyl 4-20 N-net hyl - 3- hydr oxy- D, L-val yI ,

NN di et hyl <D Lo 2- [ sops opyly2-oRaggub abyend -1 -carbonyl

N- et hyl - pi per i di ne- > ook onyl, I\I—aM(ret hy! - D, Léggrmoﬁy,

N- et hyl - 1, 2, 3, 4- t et r RyREHEGFEASEPRZ 282 IR hony | |

N-et hyl azeti di ne- 2- carpoi{Wdprogyilasepi apie az et d¥dig-13- car bonyl ,

10 N,N-dimethyl- [O-methyl] seryl,
N,N-dimethyl- [O-methyl] threonyl,
. N-methyl-1,2,3,4-tetrahydroisoquinoline-3-

i carbonyl, |
1- [N,N-dimethylamino) cyclohexyl-1-carbonyl,

15 1- [N,N-dimethylamino] cyclopentyl-1-carbonyl and
1,2,3,4-tetrahydroisoquinoline-3-carbonyl;

B is an amino acid residue selected from the group
consisting of valyl, isoleucyl and 2-tert-
butylglycyl;

20 D is an amino acid residue selected from the group
consisting of N-methylvalyl, N-methylisoleucyl
and N-methyl-L-2-t-butylglycyl;

E and F are each an amino acid residue independently
selected from the group consisting of prolyl,

25 thiaprolyl, homoprolyl, hydroxyprolyl, 3,4-
didehydroprolyl, 4-fluoroprolyl, and 3-
methylprolyl; and

L is an alkoxy group or an amino group of the
formula R*;-N-R?), wherein R'; and R? are

30 independently selected from the group consisting
of hydrogen, alkoxy, hydroxy, alkyl and
alkylaryl.



N, N-di methyl -[ O-nmet hyl)seryl, 1-[N, N-di met hyl am no] cycl ohexyl -1 -gar IMpaRy 805
N, N- di net hyl - D- 2- et hyl - 2- phenyl gl ycyl, 30

N, N- di met hyYQ #¥®8%t hy| - 2- phenyl gl ycyl , and 1-[N, N- di met hptaukssakeo

cycl opentyl -1-carbonyl; Bis valyl; 0 1 MAR 2005 -89 Dis Nnethylvalyl; E
and F are each prolyl; and L is a Cl-C6;al koxy group or an am no group of
the fornula R11-N-R21, wherein R11 and 1 are independently selected

fromthe graup cansbabbiida &f WArLQgeR,1C1- C6-al koxy, hydroxy, normal,
cyclic or branched Cl1-Cl0-al kyl, and phenyl al kyl. 38. The use of a
therapeutically effective amount of a conpound of Caim1l for the
preparation of a nedicanmeni.gos-ghe treatment of cancer in a manmmal. 39.

The use of Claim 38 wherein the mammal is a hunan.
whereln

5 A is an amino acid derivative selected from the group
consisting of D-N-methyl-piperidine-2-carbonyl,
N-ethyl-D-piperidine-2-carbonyl,
N-isopropyl-D-piperidine-2-carbonyl,
N,N-dimethyl-2-cyclopropyl-glycyl,

10 N-methyl-D-prolyl,
l-aza-[3,3,0]bicyclooctyl-5-carbonyl,
N-methyl-[2,2,;5,5-tetramethyl] -thiazolidine-
2-carbonyl, 2-(R,S)-ethyl-2-phenylglycyl,
D,L-1l-aminoindane-1-carbonyl,

15 N,N-dimethyl-2- (R,S)-methyl-2-phenylglycyl,

.5—[N,N-dimethYlamino]-5,6,7,8-tetrahydro-
naphthalene-5-carbonyl, '
1- [N,N-dimethylamino] indane-2-carbonyl,
N,N-dimethyl-2-propyl-2-phenylglycyl,

20 N-methyl-3-hydroxy-D, L-valyl,
N,N—dimethyl—D,L-2—isopr0§yl-2—phenylglycyl,
N-methyl-piperidine-2-carbonyl,
N-methyl-D,L-prolyl,
N-methyl-1,2,3,4-tetrahydroisoquinoline-

25 l-carbonyl, N-ethylazetidine-2-carbonyl,
N-isopropylazetidine-2-carbonyl,
N,N-dimethyl- [O-methyl]l seryl,
1-[N,N-dimethylamino]cyclohexyl-1-carbonyl,
N,N—dimethyl-D—2-ethy1—2-phehylglycyl,

30 N,N-dimethyl-L-2-ethyl-2-phenylglycyl, and
1-[N,N-dimethylamino] cyclopentyl-1-carbonyl;

B is valyl;



07 MAR 2005

-89-

D is N-methylvalyl;

E and F are ezach prolyl; and

L is a C;-C4-alkoxy group or an amino group of the
formula R*;-N-R?;, wherein R%; and R?, are
independently selected from the group consisting
of hydrogen, C;-Cg-alkoxy, hydroxy, normal,
cyclic or branched C;-Cyp-alkyl, and phenylalkyl.

38. The use of a therapeutically effective amount of a compound
of Claim 1 for the preparation of a medicament for the

treatment of cancer in a mammal.

39. The use of Claim 38 wherein the mammal is a human.



